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ROYAL COMMISSION ON RAILWAYS AND PUBLIC 
WORKS. 

(Seal.) VICTORIA by t!te G1;ace of GoD of tlie United Kingdom of Great Britain and 
Ireland Queen D~fender qf the Faith. 

To ow· t1·usty and well beloved T!te Honomble WILLIAM AUSTIN ZEAL qf Vict01·ia Member of tlte 
Legislatfre Council HENRY CHARLES STANLEY Esquire of Queensland Member <?f the Institute 
qf Civil Engineer.~ and ARTHUR WILLIAM LAWDER Esquire of Hobart in Ta.~mania Member 
qf the Instit1tte of Civil Engineer.~. 

GREETING-
WHEREAS we have thought it expedient to cause enquiry into the Plans Estimates and Mode of 

Construction of certain lines of Railway hereinafter mentioned AND ALSO to enquire into and report 
upon the mode in which Public Works of the Colony have been carried out during the last·three years 
KNOW YE that We reposing great trust and confidence in your fidelity discretion and integrity have 
authorised and appointed and by these presents do authorise and appoint you The Honorable William 
Austin Zeal Henry Charles Stanley and Arthur William Lawder to enquire into and report upon the Plans 
Estimates and Mode of Construction of the under-mentioned lines of Railway that is to say-

The Line from Deloraine to Formby. 
Tlrn Line from Launceston to Scottsdale. 
The Line from the Corners to St. Mary's. 
The Line from Bridgewater to Glenora. 

AND ALSO generally to. enquire into the mode in which Public Works of the Colony have been 
carried out during the last three years AND for the better discovery of the truth in the premises We do by 
these Presents give and grant unto you or any two or on'e of you full power and authority to call before 
you all such persons as you shall judge necessary by whom you may obtain information in the premises 
AND OuR FURTHER will and pleasure is that you or any two or one of you shall reduce into writing 
under your hands what you shall discover in the premises and do and shall on or before the twenty
second day of Ap1il next report and certify unto Us in Our Executive Council in Tasmania in writing 
under your hands respectively your several proceedings by force of these presents together with what 
you shall find touching or concerning the premises upon such enquiries as aforesaid AND WE FURTHER 
will and command and by these presents ordain that this Our Commission shall continue in full' force and 
virtue and that you Our said Commissioners or any two or one of you shall and may from time to time 
proceed in the execution hereof and of any matter or thing herein contained although the same be not 
continued f~·om time to time by adjournment AND '\-VE do hereby command all and singular Our loving 
subjects whomsoever within Our said Colony of Tasmania that they be assistant to you in the execution of 

. these presents AND We direct and appoint that Thomas Cook Just Esquire shall be Secretary to Our said 
Commissioners and We command that he be assistant in the execution of these presents. 

IN TESTIMONY whereof We have caused these Our Letters to be made Patent and the 
Public Seal of Our Colony of Tasmania and its Dependencies to be hereunto affixed 
WITNESS Our trusty and well beloved Sm GEORGE Cu11nNE STRAHAN Knight 
Commander of the Most Distinguished Order of Saint .Michael and Saint George 
Governor and Commander-in-Chief in and over the Colony of Tasmania and its 
Dependencies at Hobart in Our said Colony of Tasmania this twenty-third day of 
Febmary in the forty-ninth year of Our reig·n. 

GEO. C. STRAHAN. 
By His E~cellency's Command, 

ADYE DouGLAS, Chief &crata1·y. 
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·ll E P O RT. 

To His Excellency Sm GEORGE CuMINE STRAHAN, ICnight Commande1· 
of the Most Distinguished Order of Saint Michael ar1:d Saint 
George, Governor and Commander-in-Chief 'tn and over the Colony 
of Tasmania and its Dependencies. 

MAY IT PLEASE y OUR EXCELLENCY. 

WE, your Commissioners appointed under the authority contained in the 
Commission prefacing this Report, and bearing date 23rd February, 1886, beg most 
respectfully to submit the following analysis of our labours while carrying· out Your 
Excellency's commands that we should inquire into and report on the circumstances 
arising out of the construction of the Railways and Public Works of this Colony during 
the past three years. 

After an exhaustive and, we trust, impartial investigation of those matters which 
we deemed pertinent to the question at issue, we venture to hope that the conclusions 
at which we have arrived will, if given effect to, be of considerable value to the 
Government and people of Tasmania. 

We deem it necessary to report that our duties have extended over a period of nine 
weeks, during which time we have held forty-six ( 46) meetings and examined and 
re-examined forty ( 40) witnesses. 

vVe have inspected the whole of the Government Railways specified in the 
Commission, some of the principal Road works, and such Public Buildings as are 
either now in course of construction or have been built during the past three years. 

These inquiries necessitated a minute examination into the administration of the 
Public \Vorks Department, which controls the Railways, Roads, and Public Buildings 
branches of the Government Service. 

We have obtained valuable evidence from Government Officers, local Officials, 
Contractors, and skilled witnesses, some of whom attended at considerable inconvenience, 
to explain the mode of constructing public works and to give explanatory details 
relating thereto. This evidence, which is attached, will be found supplemented by 

· documents giving a reliable history of those works. 

In considering our Report, we have been impressed with the difficulty of dealing 
with all matters upon which evidence has been taken, and have therefore confined our 
attention to the most important questions involved. A review of the evidence will, 
however, place the Government in possession of a large amount of valuable information,, 
which, cannot fail to be of service in connection with the Public 'N orks Department. 
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We have also directed special attention to the probable ultimate _cost ?f those 
Railways now in course of construction, and the causes of increased expenditure mcurred 
thereon above the Departmental estimates. 

As the scope of our authority involved an enquiry into the method of laying_ out 
and forming such of the Main Roads of the Colony as have been constructed o~t of the 
General Revenue, and as m1 inspection of those works would ha~e taken m_ore time than 
we felt could be beneficially employed in their examination, we issued a cHcul_ar to !he 
Chairmen of Road Trusts, wherein we invited their opinions on the ma~ner_ m wluch 
Public ,v orks had been carried out in their Districts. In response to tlns circular _we 
have received a number of replies from many of the official heads of those Trusts, wluch 
are embodied with this Report, and to which we specially direct ~ 01:r Excellency's 
attention, as containing suggestions of great value and the widest public mterest. 

The great distances we had to travel, and the difficulty of promptly securing the 
attendance of witnesses, though it has prolonged our labours, has enabled us t? glean 
much interesting matter which if carefully utilised cannot fail to be of considerable 

' ' ' service to the Government in carrying on future public works. 

In initiating all large undertakings, especially in sparsely populated and newly settled 
co1intries, the want of reliable information,-the difficulty of securing competen~ and 
intelligent officers having the necessary technical skill to deal with novel and complicated 
woi;ks and forms of procedure,-renders the launching of any unusual work not only a 
hazardous experiment, but frequently an unsatisfactory and difficult task: . 

It is well known in the Australian Colonies the prevailing tendency in the admin
istration of Municipal affairs •is to rest too much on the central Government. We 
cannot urge too strongly the advisability of extending the principle of local government, 
and encouraging the Boards and Trusts to rely more on their own resources in carrying 
out the necessary works in their respective districts. vVe believe, in the majority of 
instances, these works would be more economically supervised by such bodies than by 
the Public VVorks Department, and the adoption of local responsibility woultl relieve 
the General Government of an intricate and thankless duty. 

vVhile dealing with the construction of Public vVorks, be they railways, roads, or 
buildings, we deem it our duty to call attention to the want of a necessary enactment, 
framed on an equitable basis, with the view of permitting the Government to resume 
land without delay whenever it is required for public purposes and in the public interest, 
without waiting until its value can be determined by arbitration or private treaty. Such 
powers are entrusted to other- Colonial Governments, and, taking their experience as a 
guide, we think a Bill might be prepared for the consideration of Parliament, and, if 
approved, passed into law with great advantage to public interests. 

vVe bear testimony to the esprit de co·rps which pervades the ranks of the Public 
Service, and appears to animate all those officers with whom we have come in contact, 
and the loyalty they show towards their respective chiefs. 

. vVe now e~umerate for_ the !?,'uidance of _Your Excellency those principal works 
mspected by us, m the order m wlnch our enquuy was conducted, commencing with the 

DERWENT VALLEY RAILWAY. 

_ The evidence elicited shows this Railway v,:as prqjected in 18~0-81. TI~e first proposal of the Depart
ment was to·start from New Norfolk Road Statron, closely followmg the Mam Road on the south bank of 
the River Derwent to New N.orfolk, then to cross that riYer below Blockey's then proceedino· by the route 
of the contract line past Messrs. Downie's homestead along the north bank of the Derwent ~,hich it arrain 
crossed, then recrossed, and for the fourth time crossed again, until the localities of the Ou;e and Hamilton 
are reached. 

The Railway now in process of construction leaves the Main Line at North Bridrrewater and from its 
commencement skirts tl1e marshes fringing the north bank of the river to the Derbyshire and Pulpit Rocks 
where the Derwent washes their bases, then it contours around the foot of those natural headlands thence 
taking a direct course to New Norfolk, joins the original line above described. ' ' 
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The reasons which brought about the change of route from the south to the north bank of the Derwent 
.are not clear, as will be seen on comparing· question No. G with Nos. 69, 70, and 232. If, however, the 
opinions of the Engineer-in-Chief and Mr. Mault were decisive ( questions 72 and 1538) the northern line is 
the best-an opinion, however, in which we do not concur, because it involves the construction and main
tenance of an additional mile of railway, it unnecessarily exposes the works of the line to the floods of the 
Derwent, and places the railway station a long distance from the town of New Norfolk. The northern line 
provides for the erection of a costly viaduct at Bridgewater, which it is proposed to build parallel to the 
Main Line Railway Bridge. It is doubtful whether the advantag-es expected from this extensive work ivill 
be realised if the estimate ( question 2176) of the Engineer-in-Chief (£24,000) is found necessary. 'l'he 
interest on this capital sum, calculated at 5 per cent., will involve the Colony in au annual charge in 
perpetuity of £1200, to which must be added the cost of maintenance. 

Under these circumstances, it appears to us to be the duty of the Govemment to carefully consider 
whether an equitable arrangement cannot be made with the Main Line Company for the use of their 
bridge, which is reported ( question 554) -by the Engineer-in-Chief to be not only "in a sound condition," 
but in a "better condition now than it has ever been." · 

The surveys of the Derwe.nt Valley Railway were made by Mr. Mault (questions 1512, 1530), and 
were, we regret to say, very inefficiently performed: no proper regulations were framed or any system of 
inspection (171 to 182, and 219, 220) or check adopted by the Department. Little skill. has been evinced 
in dealing with natural obstacles, as at the De.rbyshire and Pulpit Hocks, and, in laying out the line at Back 
Creek, difficulties appear to have been sought for with no appai-ent object, and dealt with in an unscientific 
manner. Unfortunately the execution of this latter work is a costly and disastrous failure, and the respon
sibility appears primarily to rest ( questions 141,155,229,230) with the then Resident Engineer, though the 
Engineer-in-Chief app\·oved of and adopted the altered route. The evidence shows ( questions 1992 to 1994) 
that at Back Rivera culvert, a river wall, and some pitching were originally built,-the two latter works at 
a cost of £972 ls. 5d.,-and each failed, and that ·work to the value of £919 18s. 5d. was buried in the 
embankment. 'l'he new wall is now being built 4 feet thick, with a vertical face; it is stiffened by massive 
counterforts, and is backed up by lime concrete 5 feet 8 inches in thickness. Comment on such an unusual 
and extravagant form of construction is unnecessary. An examination of the longitudinal section of the 
railway disclose_s a series of errors such as can only be accounted for by gross carelessness. Questions. 
1365, 2:240 to 2247 and 2252 determines this, and being the testimony of Govemment officers, must 
be regarded as accurate : it is, however, but too folly corroborated by other persons connected with 
the contract, as a perusal of the evidence shows. 

Respecting the bridging for waterways, and the general 'design of the works to carry those streams, 
we shall deal ·with them under the heads of Culverts and Bridges, commencing with the first-named 
structures. 

'l'he provision of Culverts, such as their character and design, appears to have been principally left to 
the discretion of the then Resident Engineer ( questions 58, 73, 77, 80, 83), though the Engineer-in-Chief 
( question 89) admits his share of the responsibility. A perusal of the evidence warrants the belief that no 
investig·ation .of the \rntersheds was made, and no attempt (questions 205 to 207, 1523 to 1525) to 
determine the catchment area of streams, which, having their sources in a mountainous and broken country, 
rendered a careful survey doubly necessary. To this neglect may be attributed the loss and damage to the 
works from the fiood of November, 1885. Referring to the evidence it will be seen the following 
alterations to the culverts have been made:- · 

Question 
749, 756. At 15ch. a 4ft. x 4ft. 9in. culvert altered to 3ft. 3in. x 4ft., altered again to 15ft. 
776. At lm. 14ch. 501. a 2ft. 6in. culvert altered to three 10ft. openings. 
778. At lm. 4lch. a lfi:. 6in. pipe culvert altered to two 10ft. openings. 
780. At lm. 62ch. an :iclditional culvert, two npenin<:;8, each 2ft. 7½in. x lft., ordered. 
782. At Im. 63ch. ditto, ditto. 
784. At 2m. 38ch. a 1ft. Gin. pipe culvert altered to 2ft. 7½in. x 1ft. 6in. · 
788: At 3m. 4ch. a 1ft. Gin. pipe culvert altered to a 10ft. culvert. 
791. At 3m. Gch. no provision, but a 15ft. opening ordered .. 
791. At 3m. 34ch. a 3ft. culvert altered to three 15ft. openings. 
793. At 8m. 28ch. additional box drains ordered. 
805. At 9m. 16ch. no provision made, but a 2ft. 7in. x 1ft. Gin. culvert ordered. 

The whole of the above substituted and larger works are alleged to have been rendered necessary after 
the flood of November, 1885, had prov_ed the waterways of the original culverts insufficient. 

In addition to the foregoing, the following extra culverts have sirice been either ordered or built:
At 10m. 57ch. (question 1386) an 18in. pipe altered to a 7ft. x 5ft. culvert. 
At Hm. 27ch. l question 1389) a 4ft. 6in. culvert altered to two openings 3ft. x 2ft. 

Besides these alterations, a large number of radical changes have been m'ade in the size and form of the 
waterways ( see questions 1390 to 1413), which prove that the plans adopted by the Department were crude 
and ill-considered, and the provision altogether inadequate. 

The culvert and retaining wall at Back River as originally built failed from a disregard ( questions 144, 
833,. and 1222) of those precautions usually observed when building on doubtfnl foundations, and a 
departure from the ordinary principles of construction, whilst the form and quality of the material was 
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determined chiefly on questions of cost (page 61, par. 9). In the design of the present wall a want 
of constructive skill is apparent, an unnecessary mass of material (page 74, par. 10) being used in what can 
only be regarded as a rough and unscientific design. 

The bridges known as No~. 1, 2, and 3, to be built across the Derwent, were, as regards size, detail, and 
number of openings (questions 73, 95, 97, 98), determined by the Engineer-in-Chief, and he asserts he 
furnished the necessary data to Messrs. Edwards, who made the designs ( question 95) and duly submitted them 
to him (the Engineer-in-Chief), who adopted (question 96) and approved of them. Tliese statements 
seriously conflict with Mr. Edwards's version of the matter, he alleging ( question 618) that the only bridge 
he was connected with was that known as No. 2, and that he (question 628) began to.make the drawing of 
No. 3 bridge, "but the Engineer-in-Chief took the work into his own office." Mr. Edwards further asserts 
that the designs he submitted were only '' type drawings" ( question 632), to be adopted or otherwise at the 
discretion of the Engineer-in-Chic£ 

No. 1 bridge has stone abutments and piers, and is to be provided with ordinary web-plate girders. 
No11. 2 and 3 bridges have stone abutments with novel piers, composed of wrought iron cases to be filled 
with concrete. The girders for all three bridges are to be alike, therefore a description of one serves for 
all of them. 

The masonry in No. 1 bridge has nearly all been built, and, as far a! our examination went, we found 
the work sound and good. 'l'he abutments are built of solid masonry (in our opinion a waste of material), 
while, on the other hand, the piers are constructed of a minimum size, considering the site, the wear and 
tear to be expected from floods, and tlie character of the work the bridge will have to withstand. 

The design of the girders show them to be strong enough, and calculated to do more than can be 
required of them; ·but the manner in which it is proposed to fix them on the masonry; the small distance 
they are spaced apart, making their base o_nly equal to their height; the want of strong external stays to 
the girders on the piers; the absence of diagonal bracing to the upper members of the girders; and the 
neglect to provide any means of fae;tening the timber floor to the upper bed-plates, constitute grave defect..<: 
in the design. 

Respecting tlie constmction of the girders, we refrain from entering at length into this matter ; we 
presume it involves a question of public policy (question 1033), which we think it inadvisable to discuss. 
As to the manufacture of the ironwork, we find the work roughly put together, and not built under that 
strict supervision which the specification requires. There appears to have been no proper system of test 
adopted, or any attempt to determine the quality of iron used. The contl'actors, however, assert that all 
the ironwork is of an approved Staffordshire brand, and has undergone rigid tests ( questions 5931 to 5943). 

' We disapprove of the proposal to weaken the superstructure of N os. I and 3 bridges by widening the 
timber-deck from 8 feet to 14 feet, which the Engineer-in-Chief ( question 2161) proposes with the view of 
forming a combined track for road and rail traffic. This means to build a pier about 60 feet in height, and 
on this to fix two girders 6 feet apart, and to secme to these girders a timber floor 14 feet wide, forming 
a roadway with an overhan~ ot 4 feet outside the web of the girder.!!. Such a design would be condemned 
by any practical builder as deficient in the elements of stability and co!'l'ect pl"Oportion. 

To add to the risk of heavily laden trains safoly crossing these bridges, the plan and section show that the 
approaches to No. 1 bridge are by descending inclines on sharp curves. In addition, thel'efore, to the 
weight of the rolling load, the girders have to resist the momentum of the train caused by the inclines 
and the centrifugal force brought into play by the action of the curve;;. 

The Engineer-in-Chief alleges ( question 2164) that the roadway to bridges N os. 1 and 3 would be 
"quite as satisfactory as the Cataract Bridge at Launceston." We can discover no parallel either in the 
form or conditions of the two structures-one design bci11g radically bad, the other stable and well 
proportioned. -

·we have not entered into the dispute between the Department and the Contractor, no!' accepted his 
representations unless they are confirmed by the evidence of Government employees. Suffice it to say, we 
think Mr. Falkingham's oqjections as to the proposed mode of constructing the piers of Nos. 2 and 3 
bridges to be valid, and we admit the foi·ce of his protest. We are also of opinion that the proposal to 
place the girders as close together as the drawings indicate is objectionable, and affects the stability of the 
bridges. 

Respecting the cost of the works, and the probability of their being completed within the Engineer
in-Chiet's estimate, we find, in Parliamentary Paper No. 117, of llth September, 1883, the Engineer
in-Chief assumes the cost of the Derwellt Valley Railway from South Bridgewater to Hamilton 
(34m. 40ch.), with a branch to Macquarie Plains (Im. 64ch.), to be £250,000, which sum includes legal 
charges, contingencies, and a complete equipment for the line: this shows the average cost to be £6887 
per mile for 36·3 miles. 

On the llth December, 1883, the Engineer-in-Chief again reports to the Hon. the Minister of Lands 
on the cost ofan alternative line via North Bridgewater to Glenora, a length of23m. 16ch. This estimate, 
which was printed on the 17th December, 1883, as Parliamentary Paper No. 5, amounts to £140,000, 
and on the preceding basis provides for legal chal'ges, contingencies, and equipment. This gives the 
average cost to be £6034 per mile ; and seeing it includes the cost of bridges N os. 1, 2, and 3, shows an 
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,average saving of £853 per mile as compared ·with the estimate of llth September, 1883. It must be 
.. noted, however, that the estimate of 17th December last does not include the cost of the proposed bridge 
adjoining the Bridgewater causeway, estimated at £24,000, and if this is included the average cost of the 
northern line will be increased to a sum of £i06!:I per mile. 

The Engineer-in-Chief, on the 21st Septem her, 1885, ( Parliamenta1y Paper No. 126), estimates the 
total cost of the Derwent Valley Railway at from £155,000 to £160,000; and adds, "I am sanguine of 

·being able to finish for the lower amount;" but dming the course of his examination by us ( question 544) he 
admits that £164,000 will be the probable ultimate cost of the line, and this latter sum ( question 2103) 

. does not include the cost of the proposed viaduct at Bridgewater. 

Mr. Falkingham's tender for the WOl'ks of the Derwent Valley Railway amounted to £80,614, and he 
.estimates their total cos_t ( question 1047) to be £100,000. He takes a more sanguine view of matters than 
.the Resident Engineer (Mr. Sheard), who, in a report furnished to us on the 15th March, 1886, assumes 
the total cost of Mr. Falkingham's contrl:lct to be £106,303 2s. · 

The foregoing is all the information we have been able to elicit from the Department, consequently we 
.are not in a position to furnish reliable or fo1al estimates. vVe are, however, of opinion that the estimate 
.. of £164,000 will be considerably exceeded in the constmction of the Derwent Valley line from North 
Bridgewater to Glenora. 

In recommending the use of the girciers which have been constrnctcd by Messrs. Kennedy and Knight 
·for the Derwent Valley Railway, ,ve wish it to be clearly undel'stood that we have done so solely with the 
view of utilising them, and preventing that loss to the Government which their rejection would have 
·undoubtedly involved. 

Had Olli' _decision as to suitability of design and width of span for these bridges been unfettered, we 
should have recommended a larger span (probably not less than 150 feet clear waterway) and an altogether 
different forn1 of construction. 

CORNERS TO ST. MARY'S. 

This line commences at the Comers Station of the Main Line Railway, trends generally in a north
-easterly direction, and follows up the wateYshed of the South Esk River to Fingal. At Avoca (16¾ miles) 
the line crosses the St. Paul's River by a timber viaduct 555 feet in length, and after skirting the northern 
boundary of the town keeps nearly parallel to the main road as far as Fingal (34 miles). Thi.s town is 
·also passed on its northem side, and five miles further on the line crosses the Break-o'-Day River by a 
·timber bridge of 30 openings of 15 feet each, at a point some distance to the north ward of the original 
Parliamentary survey; the::ice the line traverses the foot of the range on which the Mount Nicholas 
Coal-mine is situated, approaches St. Mary's on the northem side of the main road, and terminates at a 
·point 46 miles 68 chains from the Comers. 

The Parliamentary and permanent surveys have both been effected hy officers of the Department,
the contract system having been abandoned. The route generally appears to have been selected with. 
;judgment, and the evidence shows that the details of the survey have been carried ont in a fairly efficient 
manner, and at a reasonable cost (question,; 3120 and 3842-3845). Sufficient attention has not, however, 
been paid to the q Llestion of waterways, and this has led, in several instances, to additional provision having 
to be made during constrrn::tion, though not nearly to the same serious extent as in the case of the 
Derwent Valley Line. \-Vhilst on this subject, we would observe that no definite instructions appear 
to have been issued to smveyors, especially in regard to any systematic method of determining the 
·necessal',Y wate!'ways, and that there has generally been an absence of a proper inspection of smvey work. 

In the vicinity of Fingal, between the town and Fingal Rivulet, the line traverses some low~lying 
ground, liable to be affected by the overflow of the flood waters of that stream (questions 3129-33, 3464), 
and it is, we think, to ·be regretted that steps we!'e not taken to place the line on higher ground beyond the 
reach of such floods. It appears probable, from the evidence, that an altemative line might have been 
-obtained to the southward of the town ( questions 3124-6) ; and, although the Engineer-in-Chief is of 
opinion ( questions 3644-45) that such a deviation would have been disadvantageous in some respects,· we 
submit it would have been more satisfactory that the question should have been decided after actual 
,comparative surveys of the two lines. 

vVe noticed that between miles 42 tJ 47, where the line ran through some low swampy ground, the 
bank has had to be raised several feet and the flood openings considerably increased. It seemed to us that 'it 
·would have been better if this low ground had been avoided and the line kept on higher ground, as the 
·bank will need careful watching for some years to come. 

Two important deviations from the line as approved by Parliament have been adopted-one nea th~ 
town of Avoca, and the other at the crossing of the Break-o'-Day River, in the vicinity of Killymoon. 

At Avoca the line as originally surveyed kept to the southward of the town, and between the points 
of deviation followed a nearly straight coul'se. The line as constmcted turns to the northward at 14 miles 
47 chains, ski1;ts the banks of the South Esk River near its junction with St. Paul's River, and passing to 
the northward of the town~ rejoins the origin11l line at 18½ miles. On the first sm·vey the line crossed the 
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St. Paul's River at a very favonrable site for a bridge, the length of which would have been 240 feet less
than the present one. The grades as shown on the section would not have been more severe, whilst the 
curves were less num!)rous than those on the existing line. An excellent site tor a station was available 
within 60 chains of the town, where comparatively little excavation would have been entailed, and no 
expensive approach such as that to the present station would have been called for. 

The reasons assigned for the adoption of the present line in preference to that approved by 
Parliament are neither very intelligible nor satisfactory. The Engineer-in-Chief admits that the weight of 
the evidence, both from an engineering and traffic point of view, was strongly in favour of the original line, 
that he himself had some years ago selected the Rockford site as the best for station purposes, and that the 
same had been confirmed by every engineer who had been over it (questions 3684, 3675, and 3677); 
hut states that in order to satisfy the wishes of the residents· of Avoca, who had petitioned that the line 
should be brought throu!);h the town, he instructecl Mr. Climie to examine and report on the proposed 
deviation (question 3665). (See Appendix U.) Tl1is report being favourable, he 1:ecommended the 
Minister to accede to the prayer of the petition; but it is to be regretted that before doing so the Engineer
in-Chief did not take steps to satisfy himself of the cor1:ectness of Mr. Climie's conclusions, nor obtain any 
info1mation as to the relative value of the land upon the two lines (question 3746). 1'he deviation has been 
shown to have cost nearly £3000 more tl1an the estimate of the original line (questions 3203-3670), of 
which £1475 is due to the extra cost of the bridge over the St. Paul's River (question 3289), whilst the 
station has been located in a most inconvenient position as regards the present working of the line, 
and one which. must entail considerable future expense when the development of the traffic necessitates 
enlarged accommodation. · 

The second of these deviations, near Killymoon, was made with the object of affording better accom
modation to the anticipated traffic from the Mount Nicholas coalfield (question '3936); but seeing, it 
increased the length of the line by nearly three-quarters of a mile ( see Appendix V. ), and that the works 
have proved more costly, it is, we submit, open to question whether, in view of the coal traffic not being 
an established one, the alteration was warranted, and that it would not have been more judicious to 
provide for such traffic as it developed, by branch lines. 

It appears that these deviations were not formally sanctioned, although the Engineer-in-Chief explains 
that he obtained the verbal approval of the Minister to them. We submit that all important deviations 
from the line as passed by Parliament should invariably be duly autl1orised by the Government; and in 
this view we are supported by the opinion of the Hon. the Minister of Lands and "\¥ orks (see answers to 
questions 6675-6). 

The plans, sections, and contract drawings, as well as the specification and schedules of quantities for 
this line were, in common with most of the other railways, prepared, under contract, by M esHs. Edwards & 
Co., who, in designing the works, acted upon the general instructions of the. Engineer-in-Chief ( questions 
6036, 6037, 6057-60). The reason assigned by Mr. Fincham for following so unusual a course was the 
difficulty he anticipated in obtaining· an efficient staff, and the short time allowed him in which to get out 
the contracts ( questions 3729-31 and 4844-56). 

The contract drawiugs were merely looked upon as typical of the general character of the structures, 
and the Engineer-in-Chief left to the Resident Engineers on the different lines the preparation of all 
special or detail drawings required during tl1e progTess of the works. These detail drawings appear in 
most instances to have been issued to the contractors solely upon the authority of the Resident Engineers 
without bearing· the signature of the Engineer-in·Chief or being otherwise identified by him ( questions 
3348-52), contrary to aU recognized practice ( question 3110). This system we cannot too strongly 
condemn, as leading to a divided responsibility and the absence of the necessary control which an Engineer
in-Chief should exercise over works carried out unrler him. "Written instmctions for the guidance of 
Re:'-idcnt Engineers Jll'epared by the Engineer-in-Chief duly provide that no alterations sha'll be made 
·without his written authority ( question 168]) ; but these appenr in a great measure to have been regarded as 
a dead letter, and, in the case of the Fingal line, were not even issued to the Resident Engineer ( questions 
3346-7.) 

1'he mihrny works generally have been tendered for as" schedule contracts," aucl, proYided due care is
exercised in the preparation of the schedules, the system is an excellent one, and in many respects prefer
able to "lump sum" contracts; but, on the other hand, if the quantities have not been calculated with 
due care and accuracy, this method is liable to become a dangerous and misleading one. w:e regret to 
1·ecord our opinion that the manner in whic·h the schedules of quantities liave been prepnred, both for this 
and most. of the other lines, has not been reliable; for, whilst some of the more important items have evidently 
been arrived at by calculation from the sections and drawings, there is evidence that in many of the 
other items the quantities have merely been assumed (questions 3709-19). This has led, in the case of the· 
Fingal line, to most uns:;tisfactory results, inasmuch as the schedule quantities have proved of very little· 
guide to the work as actually executed (questions 3087, 3088, 3373-75, and 3717-23), and has been the cause 
of misleading the Governrnent;_as to the probable expenclitme. The Engineer-in-Chief explams that he 
·was unable to check the schedules of quantities previous to the work being tc11dered 'for, and tliat an 
application for professional assistance to enable him to do so was not favourably entertained b~· the Govemrnent 
(questions 3729-36). It appears, however, to us that that officer liardly realised the grnrc responsibility 
lie incuned in consenting to the preparation of such •important details connected ,rith contracts involving· 
large sums of money, under so imperfect and unsatisfactory a system, without formal!}· recording- his. 
disapproval, and so relieving himself from the consequences ( question 3737). 

,. 
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From our impection of the works we are pleased to state that so far as . they have· progressed they 
-appear to have been faithfully executed, and reflect credit on the contractors, as well as the officers of 
ihe Department employed in supervising them. The permanent way lrns been fairly well laid, and the 
ballast, especially from 8 miles onwards, is of excellent quality. At the time of our visit the road was not 
in such good order as could be desired, but, no doubt, the contractors ,vill remedy this before the line is 
·opened for traffic. vV e found that laying on formation has been permitted without the very necessary 
precautions stipulated in the specification being enforced, and, in the absence of the formal approval of the 
Engineer-in-Chief as required under the conditions of contract (questions 3601-10, and 3749c55), which 
we consider highly objectionable. · 

The material and workmanship of the timber bridges, as also of the masonry and concrete culverts, so 
far as could be judged by external appearance, is unexceptionable; but in the case of the latter works, we 
regretted to observe that the face and wing walls of the culverts at 5m. 40ch., 8m. 25ch. (Stony Creek), 
and llm. 44ch., showed unmistakable signs of failure. The walls have bulged considerably and are cracked in 
several places from the pressure of the embankment, and will probably require, sooner or later, to be rebuilt. 
From the evidence before us, and a careful examination of the drawings, we must record our a.pinion that 
the failnre of these works is clue to insufficient strength and faulty design ( questions 3083-85, 3273-80, 
3435-46, 3623-40), I 

. At a point on the line near 32 miles (Vinegar Hill) our attention was drawn to the fact of the slopes of 
the railway cutting having encroached upon the embankment of the main road running parallel to and above 
the line, anrl .there a1·e already indications of slips in the made ground. It appears that it was originally 
intended to build retaining walls at this place, and provision was made on the contract clra wings accordingly. 
These have, however, unwisely we think, been omitted, and we are of opinion that both for the protection 
of the railway and safety of the road traffic, suitable retaining walls should at once be erected. 'rlie extra 
cost of these is estimated at £2572 ( question 3508). . · 

The fence adopted on this line is chiefly that known as "Bain's patent wire fence," and however 
efficient such a fence may be for sheep purposes only on level country, it appears quite unsuited to afford 
adequate protection to the railway where traversing undulating or irregular ground. 

Some attempt has been made to adopt typical designs for station buildings on this line ( questions 
3929-33), but, taking the buildings at Avoca as a sample, a more economical design, we think, might have 
been adopted, and more convenient accommodation secured in 1woportion to the cost. 

No provision has so far been made for signals at any of the stations ( questions 3620-22), and the 
Engineer's Department does not appear to attach much importance to their use ( questions 3881-98, 
3907-ll ), nor have scotch and stop-blocks been supplied to the different sidings, though the Department 
acknowledges the necessity of them ( question 3901 ). · 

In a revised estimate fumished to Parliament in September, 1885, the probable total cost of the line is 
·given by .the Engineer-in-Chief at from £150,000 to £156,000; and this he explains was arrived at from 
·" fuller information afforded by the Resident Engineer" as compared, it is presumed, with the rough estimate 
-of £4000 per mile prepared by him from a flying survey and supplied to Pai)iament during the previous 
session ( question 3856). According to the evidence the ultimate cost is given at £173,000 ( question 
·3857.) 'l'he latter estimate, however, is based on the- amount of the contract as tendered for, 
and makes no allowance for extra charges, though the Resident Engineer states in evidence ( questions 
'3330-31) that he estimates the contract will probably amount to £85,507, whilst the contrac
tor's engineer places it at £89,476. Assuming that the actual resnlt will lie somewhere between 
these two estimates, and allowing for the cost of the retaining ,rnlls at Vinegar Hill, ·as well as 
the rebuilding: of those portions of the culverts which have failed, it seems improbable that the line when 
completed and equipped will have cost much under £180,000. Although well within the preliminary 
.estimate of the Engineer-in-Chief, it will exceed the revised estimate of September, 1885, by between 
£24,000 and £30,000. From the return furnished by the Department already alluded to, it appears that 
·a part of this discrepancy (£12,376) is due to the omission of certain charges for rails made in the Crown 
Agents' accounts but not recorded in the office here. The balance of the difference is due to provision for 
•!)xpenditnre not covered by the original estimate, such as signals, telegraphs, &c.; and probably also to an 
increase in quantities actually executed as compared with those entered in the contract schedule. 

LAUNCESTON AND SCOTTSDALE RAILWAY. 

The original survey was made from Launceston, via right bank of the Tamar, Lower Piper, Upway, 
and Alford, to Scottsdale. Length, 67½ miles ; an average grade over all of 1 in about 115½ ; maximum 
grades of 1 in 40, and minimum curves 330 feet radius. Estimated cost, £300,000, or £4444 per mile 
( question 4755.) This route being objected to by Parliament, a line through the Upper Piper, 
joining into the original line two 01· three miles west of the Denison Goldfield, was surveyed, and this 
combined route was sanctioned by Parliament (question 4755.) Length, 59½ miles. An average grade 
of 1 in about 106¼ ; maximum grades, 1 in 40; and minimum cmves of 330 foet radius. Estimated 
cost, £300,000, or £5042 per mile ( question 4871.) · 

During the progress of the permanent smvey the Engineer-in-Chief deemed it advisable to adqpt a new 
route between Upper Piper and Scottsdale, south of the original line, whereby about l '2 miles cif rail-
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way will be saved, the length of this entire new alignment being· 47 miles ; an avemge grade over all of
about 1 in 84;. maximum grades, 1 in 40; and minimum curves, 330 feet radius. Estimated cost, £370,000,. 
or over £7872 per mile._ , 

We observe tliat the Engineer-in-Chief took upon himself the grave responsibility of projecting the 
survey of an entirely different route from the line approved by Parliament between Upper Piper and. 
Scottsdale, and this deviation has since been adopted in the permanent liiie. He states ( questions 4893-
4896) that he had the approval of the Government before it was committed to the expenditure upon con-· 
struction ( question 4895), and this has been acknowledged by the Minister of his Department ( question 
6677), but no formal or official sanction appears to have been obtained by him. 'fhe plea of shortening the 
line as against a corresponding increase over the sanctioned estimate seems hardly satisfactory-the more 
particularly as lie failed to advise the Government upon the cost of working the difficult line now undei, 
construction ( questions 4796 to 4810, 4903, 4!:l26 to 4936). 

This lin~ runs through a rough and difficult country, and demanded both judgment and skill in 
its location. The officers employed seem to have performed their work well; but it is much to be regretted 
that in the survey of an important and difficult line like this that more time should not have been taken 
and strenuous efforts made to secure more easy curves and gradients than now exist. The Engineer-in~ 
Chief seems to have been content to secure a grade of 1 in 40 with 5 chain curves, and to have given his 
surveyors these limits in the first instance. No profit seems to have been gained by the experience of working 
other similar combinations in the colony, and the cost and difficulty of the working of this line does not 
appear to have been taken into calculation at all ( questions 4926, 4927), efforts being directed to obtaining 
the shortest line (questions 4755, 4769, 4448) with the said steep grades and sharp curves combined .. 
Owing to the difficulty and expense of working this line as laid out, very considerable traffic at high fares 
and rates will be necessary to make it pay even its own working expenses as a direct return. 

Curves of 5 chains radius obtain frequently upon the maximum grade of 1 in 39·6, and upon other 
inclines but little less steep, notably in the steady ascent of about three miles in the Denison Gorge; and the 
total resistance on this combination will be, as compared with a straight level road, as much as 8·58 to 1,. 
or, roughly speaking, the load an engine will be capable of hauling over this road will be less thari one-
eighth of its load on a level. · · 

Investio·ation of the working powers of the Govemrnem engines in use (mentioned in question 5503) 
shows that the goods engine will be capable of hauling at most about 90 tons, exclusive of engine and tender,. 
upon the steepest part of the. road, at a speed of 8 to 10 miles au hour; but the passenger engines will not 
}le able to haul up more than 40 tons, exclusive of engine and tender, at 14 miles. 

The waterways appear to lmve been approximated and adopted without calculation or reference to ·the· 
several watersheds, except in a few instances (questions 4268-4271, 4368-4377, 4645, 4727.) 

Very insufficient measures were taken to find out the quality of the strata on the line of tunnel 
( questions 4658-4665, 4583, 4869), hence considerable expense, delay in the completion of the contract, and 
opening the line for traffic is likely to obtain. 

No deviations of the fixed route appear to have been made, but an alteration of levels has been carried 
out between 7 to 9 miles, which appears to be an improvement, involving no extra cost. 

The _surveys have been performed by officers employed by the Department, paid from special item in 
construction estimate ( question 4915.) -

The preparation of plans, specifications, and quantities, as far as was necessary to the letting 
of the work, was performed in contract by Mr. Edwards, under the direction of the Engineer-in-Chief 
( question 4228.) The drawings are simply "types," and are not got out with special regard· to 
locality ( question 4223-7.) The Engineer-in-Chief seemed to consider it the duty of his Resident Engineers 
to prepare all detailetl drawing·s for important works, to which tliey very rightly objected ; and some of 
these plans appPar since to have been suppliP.d by the Engineer-in-Chief, but are not signed, and should 
be duly attested by him (question 4990.) The schedule quantities were also got out by Mr. 
Edwards, and, as in the schedules for other lines, in some items they do not fairly represent the actuals, 
and no check seems to have been made by the Engineer-in-Chief or the Resident Engineers ( questions 
4863-4866, and other evi<lence.) The work had not progressed sufficiently far to bring any differences or 
omis:;;ions promiuently into notice. Messrs. Boland & Scott's contmct does not comprehend the constrnction 
of station buildings, turntables, &c. (question 4145.) 

No written instmctions similar to those issued on the Derwent 'Valley Railway appear to have been 
supplied by the Engineer-in-Chief to the Resident Engineers on this line.. ·· 

Some delay in giving possession of the land for the works has taken pince in the neighbourhood of 
Launceston, but this is of little importance. Land for side cuttings has very properly not been made 
over where spoil from cutting:; seem sufficient for the embankments within the lead limits. 

The clearing has been very lieavy and costly, owing to the large timber and thick bnsh for most of the 
way. It is stated in evidence that a liberal safety margin ·will be cleared, particularly along the edges of 
deep cuttings, which is satisfactory. 
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. Several kinds of fencing are to be adopted ( questions 4715-4722, 4910-4915)-post and four rails; 
post and wire, with wooden top rail ; all wire fenc~, with hardwood posts ; log fence; chock and log fence; 
paling ; and "Bain's" patent wire fencing. Of these, Bain's patent fencing appears most objectionable 
from its unsuitability .to uneven ground, and more especially on the rough country through which this line 
runs. It is also a frail barrier, the only resistance to overthrow being posts sunk two feet into the ground 
at every 50 feet apart. It is entirely unsuited for a railway fence, and should not be adopted for this purpose 
at all. The small initial saving in its adoption over the cost of post and rail fencing will be· more than 
counterbalanced in the cost of its maintenance. 

The rates for earthwork have been taken out for each mile separately, with no referenc:e to quality, and 
difficulty may be found in arranging terms with contractors in the case of deviations or alterations of 
levels. 

Owing to the want of exact information as to the character of strata on the line of tunnel,. no decision 
about lining has been arrived at ( questions 4869, 4658), and, consequently, no materials are being pro
vided. The contractor, however, is making some bricks to start with, but as he states it will require as 
many as he can make in two years should the whole tunnel have to be lined (question 4586), some action 
on the part of the Department should at once be taken in the matter if the line is to be opened for traffic 
within the contract time. The Government Engineer in charge of the line considers also that the comple
tion of the tunnel will take about two years (question 4152), before which time it does not seem possible to 
carry on the platelaying further, as there is no other service road. 

Some very substantial-looking concrete culverts have been constructed within the first ten miles, and it 
is to be deplored that this style of construction could not be carried out all through ; but on the Scottsdale 
side of the tunnel temporary log culverts are to b_e adopted under embankments, which are expected to save 
ultimately about £7500 ( questions 4975-4982), but which cannot be contemplated as suitable for a permanent 
railway, even if it be possible to replace them by concrete structures hereafter without risk to the bank. 

The designs fo1· the bridge over the Piper River show concrete piers without any batter ( questions 
4500-4501), which is objectionable and unworkmanlike. 

'l'he timber viaduct at Dogwood Gully, 13m. 75ch., is on a 6-chain curve. It is preferable on such 
steep sidelong ground to a very high retaining wall and small culvert, but is not permanent even if suffi
ciently stable, and from its position its renewal will involve considerable difficulty. Efforts should be made 
in this and similar localities to eliminate the curve across the roadway and adopt concrete abutments and 
iron girders ( see page 173), or the viaduct should be constructed entirely of iron. 

It is to be regretted that, with a view of saving expense, more investigation has not been made to 
ascertain if good hydraulic lime could be obtained within a convenient distance of the line on the Scottsdale 
side of the tunnel. Its adoption might ha:ve effected a considerable saving in the cost of the works, more 
especially where the log culverts have now peen put in (questions 4746 to' 4753). 

There does not appear to have been sufficient foresight displayed in the supply of ballast, and it 
appears clear that if no suitable material, either gravel or stone, should be obtainable between the tunnel 
and Scottsdale, that there will be a delay of many months in the opening of the line owing to the supply 
having to be trained out through the tunnel after it has been completed, for the ballasting cannot be thus 
performed with anything like the rapidity with which it is possible to lay down the rails ( questions 4308-11). 

The plans for station yards which have corrie under our notice indicate that sufficient provision has not 
been made for the safety of the public, and we recommend that the plan, together with a section showing 
the gradient in the approaches to each station yard, be invariably sent to the Manager of Government 
Railways for his approval of the provisions fo,, working the expected traffic. 

The staff employed upon the line appear men well qualified to construct the railway in a workmanlike 
manner, and the contractors. seem satisfied with their contract, and to desire to give every satisfaction to 
the Department. 

From the information obtainable in the present state of the works, it is not easy to form an accurate 
opinion upon the sufficiency of the estimated amount, viz., that sanctioned by Parliament, with the addition 
mentioned by the Engineer-in-Chief ( q Lrnstions 4875-4902), viz., £370,000. The evidence of the Engineer
in-Chief is to the effect that it will not be exceeded ( questions 4876-4919 and Appendix Y.) The additional 
£70,000 over the original estimate for the line sanctioned by Parliament is accounted for by Mr. Fincham 
as partly due to the shortening of the route, likewise to excess in quantities calculated from more accurate 
data obtained- ( question 4880), and :partly to tlrn cost of surveys, plans, supervision, &c., not included in 
the original estimate ( question 4915 ). 

In reference to this line especially, the Commissioners consider that it would have been more satisfactory 
to the Government if some reliable calculations showing the cost of working the line in relation to its 
financial prospects should have been placed in the hands of the Minister for due consideration before the con
struction was undertaken. Similar estimates are invariably now prepared for the information of projectors 
of rail way companies where any steep gradients have to be contemplated. As matters now stand, it 
will be .sufficient to say that this line is not likely to pay 4 per cent. upon the capital of £370,000 over and 
above the cost of working until the gross earnings reach the sum of £75,000 per annum. 
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MERSEY AND DELORAINE RAILWAY. 

In 1875 Mr. Josiah Human was employed by the Government to lay out and survey this line, extending 
from Deloraine to Coiler's Creek, thence along the Mersey and Deloraine Tramway line.(under purchase by 
the Government) to Latrobe, and on to deep water at Torquay, the east bank of the.Mersey. His estimates 
comprehended the following :-

Pur?hase. of tramway ................................................... ., .... .. 
Eng1neermg survey ............................................... , •.......... • • 
Cost of 13 miles new line Deloraine to Coiler's Creek ................ .. 
Cost of 17 miles tramway reconstructed ....................... ~ ........... . 
Cost of 5 miles, Latrobe to Torquay ..................................•.... 
Rolling stock ................................................................... •• 

£ 
12,500 

1500 
41,949 
21,833 
20,276 

7000 

TOTAL. •••··•• ............................................................ £105,058 

Mr. Human also surveyed and estimated for an alternative line from the Latrobe terminus to Torquay, 
and also for a line "branching off above the railway (tramway?) bridge on the "Mersey, passing at the back 
of Kelcey's, and thence to a shipping-place at Horsehead Creek," the last-named runnin~ entirely on the 
west bank of the Mersey.-(See letter dated 27th April, 1875, from Minister of Lands and Works to Mr. 
Human: Par. paper 73 ofl875.) 

In 1882 the Latrobe to Torquay section was abandoned, and a survey made· upon the route quoted 
above, but extending to Formby. · The whole project from Deloraine to Formby, including the above align
ment and the old tramway branch into Latrobe, appears to have been submitted to Parliament, and in the 
same year Parliament authorised the construction of a line from Deloraine to Latrobe (to include the con
version of the old tramway), and from the Latrobe station to Formby. (Act 22 of 1882, clauses 5-2.) 
This involved practically a loop through Latrobe (about l¼ miles longer than the original alignment), and 
two crossings of the ·Mersey River. Another deviation was made at Horsehead Creek, where the original 
route crossed the creek by a long embankment, and this was given up by the Engineer-in-Chief for one 
round the head of the creek. This seems to have been a justifiable alteration on the grounds of safety
( questions 5163, 5164, 5182-5187. 

The Whitefoord Hills station is placed upon a grade of 1 in 50, which is decidedly objectionable on 
the grounds of safety, and it does not seem clear why (judging from an inspection of the ground) the align
ment should not have been laid out so as to have secured a level station yard. 

The preparation of plans, and the necessary details for letting by contract the works of this railway 
were carried out. by Mr. Cresswell, under the direct supervision of the Engineer-in-Chief. 

The contract was let in the end of 1883 to Messrs. Fergu~ and Blair, and it included the construction 
of the railway from Deloraine to Formby, and comprised the conversion of the tramway works from Coiler's 
Creek to Latrobe into a part of that railway. The amount of Messrs. Fergus & Blair's contract was 
£94,000. 

One of the principal works was, as above mentioned, the reconstruction of the Mersey and Deloraine 
Tramway, which had been in use for some years, and provided for a portion of the trade of the District. 
This tramway extended in the direction of Deloraine fo1· a length of 17 miles, and terminated at Coiler's 
Creek. It was apparently projected to carry the timber and agricultural produce to the seaboard from 
that we!l known r~ch tract of country, especially suitable for agriculture, lying in and around Deloraine, 
Chudleigh, and Kimberley, and extending a great distance towards Latrobe. 

The evidence shows that the Government acquired the rights and privileges of the Tramway Company 
before the Session 1880-81, for the sum of £6000 (question 5188.) The works at that time were in a 
state of disrepair; and, accordino· to the testimony of Mr. Ryton Oldham, the engineer who supervised the 
reconstruction of the tramway, ~11 the culverts and the two Mersey bridges were removed and entirely 
new works reb1iilt; the cuttings were cleaned and widened ; the slopes flattened and retrimmed; and the 
formations regraded. The embankments were likewise widened, resloped, and raised to their present level. 

The railway, generally speaking, is carefully and judiciously constructed. The heaviest works are 
the bridge over the River Meander at Deloraine, and the three bridges-spanning the Mersey. Of the latter, 
the first bridge is situate at Kimberley ; the next one mile south of Latrobe railway station; and the 
third nearly three quarters of a mile north of Gilbert-street, Latrobe, on the north boundary of the town, 
and about 100 yards below the present river bridge on the highway leading from Latrobe to Emu Bay. 

The first important work on the railway is the bridge crossing the River Meander at Deloraine, close 
to the railway station. 1 This work i~ of a composite character, the materials are sound and good and appear 
to have been carefully put together; no settlement or fracture appears in any portion of the structure. 

The abutments and piers are built of concrete, on which wrought-iron web-plate g·irders, of a very strong 
but ordinary type of construction, rest · the several members and minor parts of these girders .are extra 
strong, and the whole of the iron i;sed, as well as the workmanship, is of a superior quality. 'l'he 
manner of ,mpporting the timber floor is the unusual feature of the design. It consists of what is known 

•• 
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as a "slung road," that is, the timber deck is hung to the lower flanges of the girders by bolts. This plan 
is not now usually adopted in girder bridges, but it is unobjectionable as long as the bolts are kept sound 
and tightly screwed up. 

In the construction of the three bridges over the Mersey a novel and, in our opinion, an unfavourable 
departure from the ordinary practice of bridge building has been introduced, viz., the use of timber piles 
which compose the piers supporting the girders which carry the railway. This seems to us to invert the 
usual mode of building, inasmuch as it adopts as a correct principle the use of perishable material in 
foundations and sub-structures, and of a permanent and practically imperishable material in the super
structure. Had these conditions been reversed we think little exception could then have been taken, 
especially if the erection of such a class of work was controlled by. the necessity for economy; but we think, 
under·any circumstances, cast screw piles or cylinders might have been advantageously adopted. 

In justification of the Engineer-in-Chief we remark that he explained to us when giving his evidence 
that in adopting piles for the piers of the Mersey bridges he was guided by motives of economy and the 
belief that he could in clue time build within the enclosure formed by these piles either masonry or concrete 
pie1·s, his design allowing sufficient space for that purpose. This, we think, he will find a difficulty in doing. 

These bridges are each built with concrete abutments, timber (pile) piers, and wrought-iron web
girders, in which the same plan of attaching the timber floor to the lower flange of the. girders has been 
adopted as that described in the Meander Bridge, Deloraine. The same remarks are therefore applicable to 
these girders as to those described in the last-mentioned bridge. 

On the remaining portion of the line the minor works require no special comment, and they appear to 
us to have been built in a careful manner. 

The position of the railway at Formby calls for some remark from us, inasmuch as it appears to have 
unnecessarily encroached on the public road and Esplanade, and has practically destroyed both of them. 
Its position also renders a direct and easy access to the Mersey for drays and vehicles very difficult, and it 
cuts off the approach to the Ferry between Formby and Torquay. We are of opinion that in view of the 
future development of the marine trade of those towns, which is now rapidly increasing and -will, we think, 
continue to extend when the bar across the sea mouth of the river is dredged away, that it would have been 
more judicious to have constructed the railway on the west side of the public road at Formby, and built the 
station to the north of O'Meara's Hotel, even if such a deviation had necessitated the purchase of a quantity 
of valuable private property,-and this, in the future, may have to be carried out, under disadvantageous 
circumstances. 

The whole of the works comprised in the contract of Messrs. Fergus and Blair appear to have been 
carried out in a fairly efficient manner. 

The first estimate of the line from Deloraine to Form by via Sherwood was famished to Parliament by the 
Engineer-in-Chief in 1882, and amounted to £120,000 (see Appendix Zl.) This included the sum of £6000 
for the purchase of the old tramway line from Coiler's Creek to Latrobe, and "was based, with some revision, 
·upon Mr. Human's survey and particulars of line from Deloraine to Latrobe, and upon a trial section from· 
Sherwood to Formby." The Engineer-in-Chief states that at the time this estimate was corr.piled it was 
understood that all the large bridges were to be constructed of timber, and that the expenditure for rolling 
stock was to be limited to .£12,000. 

The Act of Parliament ( 46 Viet. No. 22) authorising the construction of this line virtually determined 
that it should pass through the town of Latrobe (see Sub-sect. 2 of Sect. 5), and this necessitated a con
siderable deviation being made in the permanent survey from the plans as laid before Parliament ( question 
5163); but in addition to this the Engineer-in-Chief, upon his own responsibility, adopted a further deviation 
in the vicinity ~f Horsehead Creek, with the object of a voiding a tidal estuary of the Mersey crossed by the 
original survey. 

The former of these deviations, it is stated ( question 5170), has involved an expenditure of not less than 
.£13,000 in excess of the estimate of the original line ; whilst the latter, which was anticipated to effect a 
saving of £1500, has in reality augmented the expenditure by £500 (question 5636.) 

When inviting tenders for construction, the Engineer-in-Chief estimated the value of the work to be 
tendered for at £83,000, and the contract was eventually let, after the two lowest tenderers had withdrawn, 
to Messrs. Fergus & Blair, by special arrangement, at £94,000 (question 5195). It is not clear, seeing that 
this amount was £11,000 above the Engin·eer's estimate, why fresh tenders were not invited, in accordance 
with the usual mode of ·procedure under such circumstances, or why the alternative suggestion by the 
Eng·ineer-in-Chief, of letting the work in smaller contracts, was not acceded to. From the returns 
furnished by the Engineer's Department it now appears that the total sum paid to the contractors in linal 
settlement of the contract amounted to £100,944 ( question 5198), and that the ultimate cost of the line 
when all outstanding liabilities are discharged will probably be £190,456 ( question 5205, and Appendices 
Zl & Z2.) 

The increase on the contract amount as tendered for is attributed chiefly to excess in the earthwork 
ouantities and additional ballast required at the old tramway line over that estimated. It appears from the 
ividence that the necessity for reba.llasting this ;;ection of the line was pointed out in Mr. Human.'s report 
(question 5208), but the Engineer-in-Chief preferred accepting the estimate of the then resident enginee1·, 
Mr. Cresswell ( question 5202), and hence the discrepancy. 
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In explainin~ the difference between the original estimate (£120,000) and the actual cost of the line 
(£190,456), the Engineercin-Chiefhas furnished a statement ( question 5206) of the special items of excess 
in cost amounting in all to £49,416, which he claims as not l1aving been contemplated under his original 
estimate. He stated, that of the balance £15,000 is clue to rise in price of labour between the time of 
preparing his estimate (1882) and the letting of the contract (18f:s3) (question 52Hl), and the increase in 
quantities of work as actlially executed is placed at £6000-in all, £21,000. 

In considering the above return, the items under the head of "Latrobe deviation," extra "expenditure 
for land compensation and rolling-stock" are, we think, legitimate causes of increased cost ; but the other 
items, such as those for additional stations, accommodation works, and I:Qaintenance, we cannot but regard 
as arising through omissions in the origini)-1 estimate; whilst in respect to the extra outlay for iron over 
timber in the construction of the principal bridges, the Enginee1·-in-Chief himself clearly accepts the respon
sibility ( questions 5174-5). 

As to the estimated increase due to the alleged rise in price oflabour, the evidence is rather conflicting, 
though, no doubt, some rise in wages did take place during the period referred to. Reference, however, 
to the Statistics of the Colony fails to bear out the estimate of the Engineer-in-Chief ( question 5218), and it 
does not appear that a greater increase than 10 per cent. can be fairly attributed to this cause. After 
allowing for this the balance of difference is, we believe, due to underestimating in the first instance, and 
the increase in actual quantities as the outcome of insufficient care in the preparation of the contract 
schedules, for which the circumstances of the case do not, in our opinion, afford any valid excuse. 

PUBLIC WORKS.-ROADS AN]) BRIDGES. 

In pursuance of the gEneral p'owers embraced in the Commission, we proceeded to enquire into the· 
mode in which the Roads and Bridges of the Colony are provided for, surveyed or designed, constmcted 
and maintained. As it would have been impossible, without unduly prolonging the enquiry, that we could 
visit all the roads, we decided upon confining our inspection to a few leading lines which might be regarded 
as fair examples of the whole, and issuing a circular to the Chairmen of District Road Trusts reqtwsting 
them to forward in writing any concise statement as to the manner in which public works have been carried 
out in the several districts during the last three years. We issued eighty-two of these circulars, and have 
received forty-three replies, which will be found printed in the Appendices to this Report. The general 
tenor of these replies will show that the conduct of public works in the several districts has been fairly 
satisfactory, but special points of administration are referred to and suggestions made, some of which are 
valuable and should be acted upon. Complaints as to particular works, the manner of supervising and 
carrying out contracts, &c. are included in some of the letters received, and these we have referred to the·· 
officers of the Public Works Department whose special province it is to deal with them. In addition to 
the actual inspection of works and enquiries from the Trusts, we examined a number of officials connected 
with the Roads Branch of the Public Works Department and several officials of the District Road Trusts. 
We also examined influential residents acquainted with the construction and maintenance of roads and 
bridges. 

. From the evidence thus obtained we gather that there is considerable lack of system in dealing with the 
public highways of the Colony, and a division of responsibility decidedly inimical to the attainment of the 
best results. It appears that the Main Roads are constructed in the first instance from moneys voted by 
Parliament, under the direct supervision of the Publie Works Department; they are then handed over to the 
District Road Trusts for maintenance, the funds for this purpose being derived, firstly, from local rating by 
the inhabitants of the Districts, and, secondly, by a graduated subsidy granted by Government, and in some 
cases by extra special votes granted by Parliament in aid of particular works. Here a cumbersome and 
apparently unnecessary dual control is introduced, which can scarcely be expected to work satisfactorily. 
The rule seems to be that wherever the funds necessary for the construction or maintenance of roads, either 
in the whole or in part, are derived from the Public Treasury, that the local bodies are not to be trusted, and 
tl1at the moneys must be laid out under the direct supervision of the Public Works De1>artment. This 
appears to us to strike directly at the root of local self-government, a principle ad.opted and encouraged to 
the utmost in the other Australian Colonies, with the very greatest advantage to the State. We believe it 

. would be found economical and satisfactory were the local Rood Trnsts entrusted to a greater extent with 
the c<1>ntrol of road expenditure within their districts, especially after the works have reached the maintenance 
stage. Their operations might be made subject to reasonable supervision by the officers of the Depart
ment; but your Commissioners believe that the knowledge of local requirements possessed by Trnste·es, and 
the interest which they in common with the inhabitants of their districts have in making the funds partly 
subscribed by them go .as far as possible, would tend to practical economy and a better distribution of the 
moneys at disposal. These remarks apply particularly to Roads. With the question of Bridges we deal 
further on. 

It is in evidence that an objection to entrusting the expenditure of moneys voted from the Public 
Treasury to Road Trustees is that in some districts suitable men do not take an interest in pttblic works, 
and that in several instances there is a want of the scientific and practical knowledge and skill necessary to 
enable the members of Tmsts to :leal with expenditure on roads in a satisfactory way. 'l'his is an 
objection which is not found to militate against the success of the system of local self-government in other 
Colonies, and your Commissioners are at a loss to know why it should have so much weight in Tasmania. 
Settlers who go out to conquer the forest and make homes for themselves on the bush lands of Tasmania 
must be to some extent men of energy, perseverance, and intelligence. The q ualiiies requisite to enable a 
man to clear and fence land, build huts, and undertake the various duties of a settler's life, are precisely 
those requisite in the road trustee charged with the duty of finding the best and most convenient l1ighways, 
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~nd of making and maintaining them. Were such men entrusted by Government with more responsibility, 
it would be their duty and privilege to acquaint themselves with · the best mqdes of constmction; their 
technical knowledge would grow with their necessities, and in course of time the country would be 
possessed of a body of road trustees well informed and competent to perform the work devolving upon them. 
This, at least, has been the experience in the other colonies. In connection with the objection referred· te>, 
it is worthy of consideration as to whether the present system does not deter men of superior ability from 
interesting themselves in local works. 

The evidence is conflicting as to how far Road Tmstees are consulted b'y the officers of tlie Public 
Works Department when deciding- upon new roads or other important works. In some cases their 
,opinions seem to be sought, but in many instances this is not the case. We consider it most desirable that 
before any new works are undertaken the views of the local authorities should be ascertained. 

Our attention was directed to the manner in which the public roads of the Colony are surveyed or laid 
-out, and it seems to us to be of a very primitive nature. The roads appear generally to follow the original 
tracks opened up by the timber splitters, these are located afterwards by the land surveyors, in the 
majority of cases without much regard to grades or suitability of direction. So soon as they are established 
land is taken up along their course, and settled; and when traffic developes, and it is found that the road 
requires to be varied, claims for compensation from adjoinin()' owners render the expense enormous, and 
frequently prevent much needed alterations and improvements from bemg carried out. In our opi.p_ion, 
,surveys of all roads should be made by properly skilled road engineers, and, if possible, ahead of settlement. 
The road should be charted, and plans and sections should be prepared where the character of the country 
requires it, according to which the road should ultimately be made when the traffic warrants the expen
,diture. Such a system might involve a small outlay at the commencement, but it would save much waste 
of money subsequently, besides affording confidence to settlers in selecting land by the certainty of the 1·oad 
.alignments. 

A prominent point impressed upon us in evidence, and in the letters from the Chairmen of Road 
·Tmsts, was the necessity for undertaking tl1e constmction of road works at· an earlier period of the year. 
It is represented that at present these works are generally performed in winter, when the difficulty in 
obtaining material is great, the cost of carriage high, and the influence of traffic on the broken-up roads 
most detrimental. The result is to greatly increase the amounts of the tenders, and render the work when 
performed less permanent and satisfactory than it would be if carried out during the spring or summer 
·.seasons of the year. - . 

' " 

In the construction and maintenance of bridges, your Commissioners observe there is room for improve
·ment. The bridges throughout the Colony appear to have been constructed upon many varieties of design, 
and in numerous instances to be unsuitable to the locality ; not sufficiently permanent, and most 
-expensive to maintain. The erection of bridges upon timber pile piers over tidal rivers and creeks infeste~ 
by the marine worm (Teredo na·valis) appears to be a great mistake; and although it may curtail 
-present outlay, is a never-ending source of future expense. It is desirable that standard designs 
-of bridges should be prepared suitable to the several classes of locality, and adapted with due 
regard to natural conditions and available materials, but always aiming at permanence in the under 
structure at least. In tidal rivers masonry 01' concrete piers, or iron screw piles or columns, might be 
adopted, while in other localities not under tidal influence timber structures might be the most advantageous. 
It would be easy to prepare type designs which might be adapted, as proposed, and such a system wo_uld 
leacl to economy. As regards the upper stmcture of bridges, timber tops are no doubt the most economwal 
in many localities, but they are not permanent, and it is questionable whether iron or steel girders would not 
be found the cheapest and most satisfactory in the end. By the adoption of such, single spans would be 

·found sufficient in many cases, thus affording increased waterway, entire immunity from danger from 
drift timber, and much more sightly and elegant structures. 

· A custom prevails in this country of loading the wooden floors of bridges with road metal, tar, &c. 
·to about 6 inches in depth, the object being to protect the timber from the warping influence of the sun and 
weather. The contra argument is that the metal imposes upon the bridge a great unnecessary deadweight, 
which decreases its efficiency, and, besides that, it holds the water, and is calculated to cause the rotting of 
the timber in a much shorter space of time. The evidence on these points is conflicting; but we may state 
that in the neighbouring Colonies the bridges are, as a rule, not so loaded, and it is found that the hardwood 
roadways last extremely well. 

It is in evidence that bridges, when constmcted, are, with the roads, handed over to the Trusts fDl' 
maintenance. It appears to us that this is a case where the objection to the authority of local Trustees 
might fairly be raised. The maintenance of bridges is a matter in which technical skill and a know
ledge of the various forms of structure are ve1·y necessary. There is also the probability of se_veral Trusts 
being interested in one bridge to be considered, with the contingent risk of a conflict of authonty. Under 
all the circumstances bro~ght out in evidence, we incline to think that the construction and maintenance of 

.all principal bridges should be left in the hands of the Government. The Public Works Department hold 
the J)lans, and are intimately acquainted with all the details of .these structures, and the officers of that 
Department are far more likely to perform the work connected with them satisfactorily than the local 
Tmsts. 

It was represented to us that the specifications as drawn for· roadworks are, in many cases, not suf
ficiently explicit, and that conditions are included which are reo·arded as oppressive by many contractors. 
'The official evidence on this subject shows that these conditi~ns are looked upon as necessary for the 
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protection of the Department; but also proves conclusively that they are seldom or ever enforced,-in fact, 
niay be reg-arded as a dead letter. It is pointed out to us that the effect is to throw a great advantage into 
the_ hands of "experienced" <:ontractors, who know the ways of" the Department ; while such conditions 
-deter new and probably timid men from taking the responsibility which they are supposed to imply. As a 
c.msequence, the service suffers by the diminished number oftenderers, and the exclusion of new men. 
Your Commissioners are of opinion that no conditions should be included in any contract which it is not 
intended to enforce strictly. 

A system prevails, where proper data has not been obtained for the specifications of particular works, 
ofissuing alternative plans to be adopted by the Engineer-in-Chief after the acceptance of tender. Such a 
system is likely to be productive of great loss, and cannot be satisfactory to the Government. In such 
cases contractors are sure to load their tenders to meet the contingency of having to construct the work on 
the mos_t expensive of the alternative plans. Jn our opinion tenders should not be called for until the 
Department is in possession of all data and has decided upon the actual plan to be carried out. Its officers 
would then be able to check the contractors' prices in a satisfactory way, and we believe much money would 
be saved. -

Complaint was made by some of the witnesses to the effect that plans and specifications on which 
tenders are called for are frequently not left at the offices named in the advertisement in reasonable time to 
enable contractors to consult them prior to the date when tenders have to be sent in. This is a departmental 
matter obviously capable of easy adjustment. We merely call attention to it. 

In the construction of important works such as breakwaters and other harbour improvements, it appears 
from the evidence that difficulties arise, first of all, from the cutting down of original engineering estimates, 
and,- secondly, from the voting of the required amounts piecemeal. On the expenditure of the first amounts 
voted, the works are brought to a standstill until more money is obtained, thus producing disorganisation. 
Such a policy, if adopted, is short-sighted in the extreme. It is all important that such portions of the 
works as are undertaken should be carried out direct to their finish. Every stoppage causes serious 
deterioration, ifit does not actually jeopardise the whole of the work already done, while great additional 
expense is entailed by the breaking- up of an organised staff of skilled workmen and the employment of 
another. Such considerations are worthy of most serious attention. · 

Officers of the Public Works Department and o_thers connected with the construction of road works by 
~ay labour represented to us in evidence that much in"'convenience and dissatisfaction was created by delays 
m p:i,ying the men. This is, we presume, a mere matter of Treasury regulation; but it is very desirable in 
the mterests of the Public Service that immediate attention should be given to it, and the form of procedure 
simplified. · 

It appears to us desirable that some system of examination should be introduced to test the qualifications 
of candidates for the position of Road Inspectors. The office is a most important one, and it is necessary 
that the person holding it should have at least an elementary knowledge of surveying, the principles of 
construction, and the use ofinstruments-(see questions ~09, 2310.) 

PUBLIC BUILDINGS. 

The Public Buildings we have inspected under the terms of our Commission comprise the following :-

1. That building adjoining the Supreme Court and fronting Franklin Square, Hobart, now being 
erected, and. which it is proposed to devote to the use of His Excellency the Governor, the 
Honorable the Executive Council, His Ho:r;ior the Chi~f Justice, and _the Attorney-General, with 
such other departmental accommodation as the edifice affords. 

2. The large building in Davey-street, Hobart, (adjoining the Land; Department, and of which the 
latter is a design in miniature), now nearly completed, which it is proposed to devote to the official 
use of the Honorable the Minister of Lands, the Government Printer, and other public servants. 

3. The new Custom House, Launce:;ton, facing the Wharf and the North Esk River. 

4. The new Post Office, Launceston, situate at the intersection of St. J olm and Cameron streets, and. 
in close proximity to the present Govemment Buildings. 

It will be convenient to first consider the· Hobart Offices. 

Public Offices. 
The plans we examined were explained to us by Mr. Eldridge, the Government Architect, who 

de,scribed the uses to which the various portions of the buildings were to be devoted. We feel unable to 
express a definite opinion on the nature of the accommodation, the size of the rooms, or their suitability for· 
the purposes to which they are to be devoted; on general grounds, however, the -Government are to be 
congratulated on the extensive suites of offices they will shortly acquire, which, we imagine, will permit 
departmental work to be more satisfactorily performed, and that concise classification of pnblic documents 
and records which is impracticable in the cramped space the present offices afford. 

The design of the !iuildin~ in J•'ranklin Square is an harmonious reproduction of that part of the 
Supreme Court which ·fronts the gardens. '!.'he various architectural features and details are effectively 
worked out, antl the general appearance of the fa9ade is much enhanced by the suitable tone and colour of 
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the stone and its uniform good quality. The bricks used in the building appear to be hardly as well bumt 
as is desirable. It was.pointed out to us that the pale colour and the absence of the usual glazed vitrified 
appearance caused by intense heat is a peculiarity due to Hobart clay, anrl is not, a~ we believe, to deficient 
burning. 

There is 11othing of importance to record respecting the Davey-street Offices which has not been 
covered by our-remarks on the 'Executive Council Chambers. 

1If there is a matter we may criticise and call attention to, it is that the various chambers in the 
buildings, though sufficiently large for present requirements, will, in the future, be found rather below that 
standard of official accoin~odation which finds illustration in the neighbouring' Colonies. 

We think all public buildings and their sub-divisions should, in a growing Colony, provide for future 
requirements rather than be merely suitab~e for present wants. 

The Custom House, Launceston. 

The future appearance of this large edifice can only be judged by an inspection of the plans prepared 
for its erection. These were shown to us during our inspection by Mr. Corrie, the Architect in charge, 
who, with the Clerk of Works, accompanied us over the buildings. Judging from what we saw we, think 
~twill be found suitable, and that its rather ambitious appearance will be appreciated by the inhabitants. 

We are not possessed of sufficient information to say whether the accommodation in the new Custom 
House will meet the wants of the merchants and traders of Launceston, but fi:om what we observed, and 
judging by the·standard of the present offices, we believe the increased space the new building provides 
will be more than sufficient for present wants. . . , 

The site of the new Custom House is on spongey and treacherous ground, formed of vegetable matter 
and the accumulation of silt deposited there during an indefinitely long period. 

The plan adopted by the architect has been to form a substructure by driving piles into the solid ground. 
Around these he has placed a thick laye1; of concrete, and on the top of the piles and concrete he has laid 
·a stout timber floor, on which the brick foundations ai·e built. Such a form of construction, whatever its 
suitability may be, is, wi'thout doubt, stable and secure, but it must have been an expensive work. We 
arrive at this conclusion by examining the brickwork already laid under the front portico, which measured 
upwards of eight feet. In such a locality we are of opinion a cheaper and equally stable foundation could 
·have been obtained by sinking shafts of small dimensions at stated distances apart, filling these with 
concrete to the level of high water spring tides, and on this concrete to throw relieving arches from pier to 
pier, which would have carried a ponderous superstructure. This would have been a cheaper form of 
construction, and is one which is often adopted with great success on doubtful _and rotten ground. 

The quality of the bricks used in this building did not impress us favourably; they appear badly 
burnt, and the clay not thoroughly tempered. On the face of them we noticed a vegetable film had already 
made its appearance, which, in our judgment, confirms our allegations. 

In other respects we are satisfied the work is well constructed, sound, and strong. 

The Post Office, Launceston. 

The foundations of this new office are so far advanced that a general estimate can be formed of the 
sizes and positions of the apartments on the ground floor. The Architect in charge explained the plans and 
elevation of the building and pointed out the general details. We think the elevation will be imposing in 
appearance and the effect good. Howeve,r, this will be better judged of hereafter. 

The same defects are apparent in the bricks used in this building which we observed in the new 
Custom House. We noticed that the relieving arches of the basement windows were built in· an un
workmanlike manner, without the use of centering. These are minor defects, and would not be specially 
mentioned, but we felt we could not express unqualified approval of the work or describe it ,in any other 
way than it appeared at the time of our inspection. 

vVe were impressed with the cramped and restricted area of the land on which the building stands, 
and our opinion is that sufficient consideration has not been paid to future expansion. The subway leading 
from St. John-street around the building is extremely narrow, and will hardly permit speedy egress and 
regress for the carts and conveyances which will use it when mails are received and dispatched .. We suggest 
further consideration should be given to thi;; matter by the Hon. the Treasurer, with the view, if thought 
desirable, of acquiring additional land as to remedy the defects to which we have briefly drawn attention. ~ 

:;:;::;v'<.._,, 
On a careful review of the evidence taken by us, the conclusions we have arrived at ·~ 

.are as follows :- -

1. That no proper system has been observed by the Engineer-in-Chief for 
providing uniformity of design and procedure in carrying on the works of 
his Department, each railway showing widely different types of WOTk both 
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as to style, form, and general details, thereby materially increasing their 
cost, and rendering a large1; staff of officers necessary than otherwise 
would be required. 

2. That the Engineer-in-Chief has permitted the Resident Engineers to add to 
and alter drawings of important works without his being consulted, or, if. 
consulted, not duly considering the. effect such alterations would have on 
the Parliamentary Estimates ; and that it has been his practice to allow 
such alterations to be entered upon without his written consent being 
first obtained, as provided for in the respective contracts. 

3. That the Engineer-in-Chief has verbally recommended important deviations 
on lines authorised by Parliament to the responsible Minister without 
obtaining the written approval of the Minister ; and that such deviations 
have sometimes been made although the Engineer-in-Chief has apparently 
been aware that they involved extra cost and were not always desirab_le. 

4. That a large proportion of the increased expenditure on works, and the 
defective supervision of others, is mainly traceable to the want of an 
organised staff of responsible and qualified officers. 

5. That the system which has hitherto obtained of letting works on partial or 
incomplete data is highly objectionable and misleading, and has led to 
the greatly increased cost of some of the works. 

/ 
Y/~e continuance of the Enginee1~-in-Chief as the official head of the Roads 

/ . and Bridges and Public Buildings branches is inadvisable in the interests of 
the Public Service, such extensive duties placing upon him a larger amount 
of work than he can efficiently perform, and preventing that intimate super
vision of the details of his office which is so essential in the administration 
of all public works. 

7. That, in futme, and as far as Parliamentary procedure will permit, it is desirable 
that all road works be undertaken in the spring or during such seasonable 
weather as will allow of an economical disbursement of the public 
funds ; and that those works be undertaken at such opportune times 
for the farmer as will prevent undue competition with him for labour during 
the harvest. 

We therefore respectfully submit for Your Excellency's consideration the following· 
recommendations : -

1st. That the office of Engineer-in-Chief be confined to the control and super
vision of Railways, and be altogether dissociated from the supervision of 
Roads, Bridges, and Public Buildings. 

2nd. That the Engineer of Roads and the Government Architect have each sole 
control of their respective branches of the Public Works Department, 
under the Minister of Public Works. · 

3rd. That for the future no important deviation involving any considerable outlay 
be made in the route of any Railway unless it receives the written 
consent of the responsible Minister, and until a formal report, plan, and 
estimate has been submitted to him by the Engineer-in-Chief. 

4th. That the construction of all country roads be undertaken in the spring·. 
. season ; and that the advice and recommendations of those Local Trusts 

in which any new road is situated be obtained and duly considerccl by· 
the responsible Minister before such works are undertaken. 

5th. That the designs of those Bridges known as Nos. I, 2, and 3 on the Derwept 
Valley Railway be altered as follows:-

(a.) As to No. I Bridge.-That such portions of the masonry of the 
piers and abutments be. taken clown and rebuilt as will permit of the 
girders lJeing spaced eight feet apart from the centre to centre of tlwir
respective webs. 
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That the curves on the approaches be done away ·with for a distance 
of three chains from the abutments, and straight lines of entry on to 
those bridges be subetituted therefor. 

That the grades on the approaches to this bridge be done away 
with for at least five chains from the end of the abutments, and that 
level benches be substituted for such grades as are now proposed. 

(b.) As to Nos. 2 and 3 Bridges.--That the piers and abutments be 
built of masonry of similar quality to that contained in No. 1 Bridge; 
and that the widths of the piers and abutments be so increased as will 
allow the girders being spaced in a si.milar manner to that proposed for 
No. l Bridge. , 

(c.) That the use of the wrought iron cases or caissons be abandoned. 
(d.) That the timber decking placed on the girders of Nos. 1, 2, 

· and 3 Bridges be securely fastened, and the rails laid as a fixed road. 
(e.) That the girder~ be efficiently stiffened by external wrought iron 

stays over the piers, and that suitable internal transverse bracing be 
introduced. 

The following voluminous evidence, together with such appendices and corre
spondence as will, we think, clearly elucidate the matters dealt with by your Com
missioners under the terms of Your Excellency's Commission, are herewith presented, 
with great respect, by 

Your Excellency's most obedient Servants, 

W. A. ZEAL, Chairman. 

-HENRY C. S'fANLEY, _,_W. Inst. C.E., Chief Engineer 
of Railways, S.D., Queensland. 

ARTHUR W. LAWDER, M: Inst. C.E., F.G.S. 

THOS. C. JUST, Secretary. 

Hobart, 22nd April, 1886. 

. \ 

/ 



ABSTRACT of the Minutes of Proceedings ~f the RoYAL CoMMISSION oN RAILWAYS 

AND PUBLIC vVoRKS, Tasmania, 1886. 

MEMBERS: 
The Hon. WM. AUSTIN ZEAL, Esq., M.L.C., C.E., Victoria, Chainnan. 
HENRY CHARLES STANLEY, Esq., M. Inst. C.E., Engineer-in-Chief, Queensland. 
ARTHUR W111. LAWDER1 Esq., M. Inst. C.E., India. 

THOMAS CooK JusT, Esq., Hobart, Secretary._ 

All the Commissioners and the Secretary were present at all meetings. 

BOARD ROO}i, PU~LIC BUILDINGS, HOBAR'l'. 

Commissioners met at 11 A,M. 
TUESDAY, 23RD FEBRUARY. 

The Hon. W. A. Zeal, Esq., M.L.C., C.E., was appointed Chairman of the Commission. 
The Chairman explained the objects of the Commission, and said Ministers requested the Commissioners to 

commence their enquiry with the Derwent Valley Line of Railway, and make a Progress Report thereon as soon as 
convenient. 

Resolved, That the Secretary communicete with the Hon. Commissioner of Lands and Works, and request to 
be.supplied with all papers and correspondence to be submitted to the Commission, but especially-

!. A large Map of the Colony showing the lines of Railway. 
2. Derwent Valley Line : 

(a). Plan of the District. 
(b). Plans and sections of the Railway. · 
(c). All papers and correspondence referring thereto. 

The Chairman was authorised to write to the Hon. the Premier und request an advance of £200 towards the 
expenses of the Commission. . 

The Engineer-in-Chief (Mr. Fincham) attended during the afternoon, and tabled a large number of plans and 
documents connected with the Derwent Valley Railway. He stated the matters in dispute between the Government 
and the Contractor, and at great length explained the plans. 

The Commis&ioners resolved to visit the works on Thursday, leaving by express train, and the Secretary was 
instructed to make the necessary arrangements. 

Commission adjourned at 5·10 r.111. 

BOARD ROOM, PUBLIC BUILDINGS, HOBART. 
WEDNESDAY, 24TH FEBRUARY. 

Commission met at 10 A.M. 
The following correspondence was received: 

1. From Engineer-in-Chief, requesting that special care be taken of documents submitted. 
2. Fi·om the Hon. the Speaker of the House of Assembly, setting aside a Committee Room for the meetings 

of the Commission. . 
3. From the Hon. the Premier, forwarding the Commission signed by His Excellency the Governor. 

The Secretary reported that he had made all arrangements for the inspection of the Derwent Valley Railway 
works. 

The Secretary reported receipt of a number of papers and plans from the Engineer-in-Chief. 
The Secretary was instructed to invite the Engineer-in-Chief to accompany the Commissioners over the.Derwent 

Valley Railway. 
The Commissioners proceeded to discuss what should be the scope of the enquiry; and resolved

" That the enquiry be confined to the following limits :-
. 1. The manner in which the plans and estimates for Railway work have been prepared by the 

Public Works Department, and the mode of construction followed in executing the same ; to 
include-

(a). The preparation of surveys and plans. 
(b). Estimates of cost of works. 
(c). The mode of construction, embracing method of tendering for and the supervision of the 

various Contracts; also the quality and character of the works as executed. 
2. The mode in which the Public Works of the Colony have been carried out during the last three 

years-
(a). The Public Works Department, how organised. 
(b). Preparation of plans and estimates, and mode of supervision of works. 
(c). Character and quality of works." 

Resolved, '!'bat a copy of the above be forwarded to the Hon. the Premier for the information of Ministers, with 
a request to be informed as to whether it meets their approval. _ 

The Commissioners proceeded at 12·45 to inspect the iron girders for ,bridges being constructed at the Derwent 
Iron Foundry. · 
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COMMITTEE ROOM, HOUSE OF ASSEMBLY . 

. T.!J.e,Commission r~assemblrd at 2.:g.llI. 
The Secretary reported that he had forw,arded the letter. as to scope of- .enquiry .to the Hon. the Premier. 
The afternoon was spent in :reading the correspondence tabled by t~e Engineer-in-Chief. 
The Commission adjourned at 4·10 P.M. 

J),ER:WEN,'l' .V 4-IJLEY .R:A:ILWA Y WORKS. 
:TH_URSD~Y,·.25TH .FEBR:UA:RY. 

The Commissioners proceeded by express :traii:t,.,and, in. company ·with ,the .Engineer-in-Chief, Mr. Fincham, 
Mr. C. K. Sheard, Resident Engineer, the Contractor, Mr. Falkingham, Mr. J. C. Climie, Contractor's Engineer, 
and Mr. E. L. Parker,·they minutely·-inspected the works-of the·Derwent Valley Railway. 

COMMITTEE ROOM, HOUSE OF ASSEMBLY. 

-FRIDAY, 26TH FEBRUARY. 

A number of additional-plans and documents.were recei,red from the Engineer-in-Chief. 
The Commission proceeded to consider the mode in which ·evidence should be taken, and the order in which 

witnesses 'should be called. 
After considerable discussion as to whether the parties interested, other.than the -;witnesses -under examination, 

should be_permitted to be present,.and.a,reforence to the Assistant Clerk of Parliament asto the,practiqeobserved-by 
Select Committees, it was · 

Resolved," That the ~xamination shall be in private, only the witnesses under.examination to be present." 
The Commissionl!rs ;ettled·the order in·.which witnesses should be-examined,·and directed summonses to issue. 
The estimates· of cost of' the Derwent Valley Railway as submitted-to Parliament, the various Railway Acts, 

and the original plans of the line, were then considered and inspected by the Commissioners. 
The Secretary was instructed to arrange for the visit of' the Commissioners -to· New Norfolk-to take evidence. 
Commission adjourrn1d at 4 P.ll!. ' · 

SATURDAY, 27TH FEBRUARY, 

The Hon. N. J. Brown, Esq., .M.H.A., .Minister of Lands ,and ·Works, attended, and was e11:amined. 
The SP.cretary was instructed to apply to the Hon. the Premier to have the evidence printed at the Government 

Printing Office as the enquiry progressed, to afford witnesses an opportunity of revising and correcting the same 
before publication ·.of' the Report. 

The Secretary applied for the assistance of additional Reporters to record the evidence, and received instmctions 
accordingJy. · 

A letter was read from the Hon. the Premier approving the resolution of the Commissioners as to the scope of 
_the enquiry. · 

The Commissioners discussed the mode in which evidence should be taken, resolving that in consequence of the 
serious nature of the enq·uiry the evidence-should be recorded as given,·question and answer. 

The question of preparing a Progress Report on the Derwent Valley Railway was discussed, and it was resolved 
to leave the decision on the point until after hearing the evidence of the Engineer-in-Chief. 

Commission adjourned at l ·10 P.~r. 

Correspondence read :-
MONDAY, 1ST MARCH. 

1. From the Hon. Minister of Lands and "'\Vorks, forwarding the dates of various reports respecting the 
Derwent Valley Railway. 

2. From the Hon. the Premier approving the appointment ot Heporters. 
'3. From the Hon. the Premier approving of an advance of £200 to defray the expenses of the Commission 
4. From the Hon. the Premier authorising the printing of the evidence. 

Mr. James Fincham, C.E., was called in and examined on the Derwent Valley Railway. 
The Commission adjourned-at 4·10 P.l\I. 

TUESDAY, 2ND MARCIL 

The examination of Mr. James Fincham, C.E., was continued. 
Commission adjourned at noon, and proceeded to examine the iron girders and caissons beintconstructed on the 

"'\Vhart'. They were accompanied by Mr .. Fincham, C.E., and Mr. Edwards, C.E.; also by Mr.Jowett, Government 
Inspector of Ironwork. ' 

On returning to the Committee Hoom, Mi. Fincham handed in a series of plans of bridges erected in South 
Australia. . · · 

Commission adJourned at I, and reassembled at- 2· p.~r. 
Mr. George Hay Edwards was then called in and examined. 
Commission adjourned at 4·30 P.~r. 
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BUSH INN, NEW NORFOLK. 

WEDNESDAY, 3RD MARCH. 
,commissioners-left Hobart, and proceeded by express train to New Norfolk, meeting at the Bush Hotel. 
A statement from Mr. J.C. Climie, C.E., as to the Derwent Valley Railway, was received and read . 

.,'Mr;.Jonathan Falkingham, contractor, was called in and examined. 
Commission adjourned at 4 P.M. 

. THURSD..lY, 4TH · MARCH. 
Mr. Charlie K. Sheard was,called in,and examined. 
The follo'wing witnesses were called and examined as to the flood-levels on-the Derwent, neai: New Norfolk:

«Mr, George Godkin, farmer, The'Falls. 
Mr. John Godkin, farmer, Ballymoon. 

•Mr. Walter Matthews,,farmer, 'Ihe Falls. 
Mr. Alfred Mault,· C.E., was called in and examined. 
Commission adjourned at 4 P.M. 

FRIDAY, 5TH MA.ROH. 
Gorrespondence read :-

1. From the Secretary to the Hon. Minister of Lands, asking when the Commissioners proposed to ins1iect 
the works of the Mersey and Deloraine Railway, in order that an engine and carriage may be placec1 
at their disposal. 

To be acknowledged, and the Secretary instructed to reply that the visit would be about Friday next. 
2. From the Hon. N. J. Brown,·M.H.A., as to his re-examination. 
3. From Mr. C. K. Sheard, asking as to whether enquiry is to be made as to disgraceful work attempted 

to be erected by the Contractor of the Derwent Valley Railway, especially as to the foundations of 
No. 7 pier, No .. I-bridge; also as-to foundations of Back River retaining·wall, on east and west side 
of No. 5 counterfort; also as to a dangerous side-cutting at the Plenty,-stating that if the Com
missioners do not intend enquiry into these matters he will put them in the hands of the Minister. 

To be acknowledged, and Mr. Sheard informed that the Commission has no authority to interfere -in 
matters governed by the terms of the contract between the Government and the Contractor; their enquiries 
will be confined to the mode of construction and the stability of the works. 

Mr. Alfred Mault, C.E., was called in and further examined. 
Commission adjourned at 1, and re-assembled at 2 P.M. 

Mr. John Campbell Climie, C.E., Contract-:ir's Engineer, was called in and examined. 
Mr. Edward Leonard Parker, C.E., Contractor's Engineer, was called in and examined. 
Commission adjourned at 6 P.M. 

AT CHAIRMAN'S ROOMS, ORIENT HOTEL, HOBART. 

S.A.:rURDA.Y, 6TH MARCH. 
Commissioners returned to town by the stei.mer Monarch, met at noon, and considered and settled their pro

gramme-for the ensuing week. 

COMMITTEE ROOM, HOUSE OF ASSEMBLY. 

MONDAY, 8TH MARCH. 
Commissioners proceeded to discuss the evidence taken at New Norfolk, and adjourned from i to 2 o'clock. 

Correspondence read:-
Afternoon Sitting. 

1. From Mr. A. Mault, C.E., asking if he should make an examination to enable him to state the area. 
drained by the Railway. 

Mr. Mault to be informed that the Commissioners require him to state how he obtained the information 
which enabled him to determine the sizes of the culverts and bridges required for the various watP,rways 
crossed by the Railway. 

Mr. James Fincham, C.E., was called in and re-examined on the Derwent Valley Railway. 
·Commissioners adjourned at 4·80 P.M. 

TUESDAY, 9TH MAROH. 
Telegrams received from Messrs. M'Neil, Grant, & Bath, stating that all arrangements had been made for the 

visit of the Commissioners to the Fingal Railway works. 
Correspondence.-A large number of papers and documents were received from the Engineer-in-Chief and Mr. 

C. K. Sheard respecting the Derwent Valley Railway works, which were considered by the Commissioners. 
Commission adjourned from 1 to 2 ·P.H. 

Afternoon Sitting. 
Commissioners proceeded to revise and settle their programme -for- the week. 
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PROGRESS REPORT, 
The Commissioners considered-the subject of a. Progress Report on the Derwent Valley Ra.ilway, and resolved 

ro forward the following :-
Committee Room, Hohm·t, 9th March, 1886. 

MAY IT l'LE.ASB Youn EXCELLENCY. 
Acting under the authority vested in us by the Commission dated 23rd February, 1886, we have the honor to 

acquaint Your Excellency that we have entered upon an investigation of those matters entrusted to our discretion 
!llld care. 

We first directed our attention to the contract and works of the Derwent Valley Railway, which appeared to 
require our immediate consideration. We held several meetings at Hobart and New Norfolk, and at both places 
have examined important witnesses and documents, and also visited and inspected the works in course of construction. 

The result of our proceedings has induced us to present a progress report, and to recommend-
That the construction of the masonry and ironwork of what are known as N os. 1, 2, and 3 Bridges over the 

River Derwent be suspended pending further consideration of a report thereon, which we shall submit in due course. 
We have the honor to be, 

Your Excellency's obedient Servants, 
WM. A. ZEAL. 
H. C. STANLEY. 
W. A. LA WDER. 

At their own request, Messrs. Fincham, C.E., and C. K. Sheard, C.E., were re-examined as to flood-levels 
on the Derwent Valley Railway. 

A plan was received from Mr. J. C. Climie, C.E., of a section of the wall at Back River as recommended by him. 
Commission adjourned at 4·30 1•.M. 

VVBDNESDAY, 10TH MARCH, 

The Commissioners revised the printed proofs of the evidence given by the several witnesses. 

SCOTTSDALE RAILWAY. 
Mr. James Fincham, C.E., was examined as to the preliminary survey of the Scottsdale Railway, and the best 

mode of examining that Railway; when he suggested that the Commissioners should consult Mr. J. M. M'Cormick, 
t~e Resident Engineer, who would produce all the plans and sections and point out the best way of examining the 
line. 

The Seeretary was instructed to telegram to Mr. M'Cormick aml ask him to meet the Commissioners at Evan-
dale Junetion to-morrow. . 

Commission adjourned at 4·30 1>.M. 

THURSDAY, 11TH MARCH. 

The Commissioners proceeded by express train to Deloraine, accompanied by the Engineer-in-Chief. They 
were met at Evandale Junction by Mr. F. Back, Manager of Railways, Mr. A. Weedon, Deputy Manager, and Mr . 
.T. M. M'Cormack, Resident Engineer of the Scottsdale line, wit!:). whom they had interviews. 

MERSEY AND DELORAINE RAILWAY. 

FRIDAY, 12TH MARCH, 
The Commissioners proceeded to inspect the works of the Mersey and Deloraine Railway, accompanied by the 

Engineer-in-Chief: They made twenty-three stoppages on the line, and minutely examined the works. 
On arrival at Latrobe Station a meeting was held, when-
The Chairman called attention to a report in the Launceston Examiner of that date, of a banquet given to the 

Members for the District of Wellington, wherein Mr. J. vV. Norton-Smith, M.H.A., was reported to have said:-" If the 
Royal Commission carried out their work properly it would be a great thing for Tasmania, for there was a very uneasy 
feelin~ throughout the Colony that there was a great deal of waste in the Public w· orks Department. He sincerely 
I10ped the Royal Commission would do its work thoroughly, but he feared if Wellingtou was e. criterion of the 
manner in which their work was to be done it was reducins: the thing to a fa.roe. (Applause.) One day alone, 
Friday, was given to the examination of the Mersey railway. (Laughter, and a voice-" It could not be done in the 
time.") Saturday was to be spent in examinin_g the roads on to Emu Bay, and on Sunday the works at Mount 
Bischoff would be examined, nnd then off the Commission went back to Launceston. (Derisive cheers.) It was 
making the enquiry a perfect force." 

Resolved,-That the Secretary forward the following tele~ram to Mr. J. W. Norton-Smith:-" 'fhe attention of 
tile Commissioners has been drawn to a report in this mornings E:i:amincr of remarks made by you at a banquet 
at Burnie last evening, and they instruct me to say that they are anxious to obtain any information which will make 
their enquiry into the manner in which the Public Works of' the Colony have been carried out during the last three 
years 11 useful and practical one. They invite you, or any person capable of doing· so, to give them any evidence 
calculated to bring about the foregoing result. Please wire reply to La.trope this evening. 

(Signed) THOS. C. JUST, SecretaT'!J," 
A reply was received in the evening froni Mr. Smith :-
" I would suggnst examination of Mr. Wm. Jones, Emu Be.y; Mr. Moore and Mr. C. B. Fenton, Table Cape; 

Mr. H. G. Spicer, Circular Head, in regard to construction of works. (Signed) J. W. Non.ToN-S~uTH." 

MERSEY AND DELORAINE ll.AIJ.W A Y. 
Mr. I?incham pointed out that the deviation made in the route of the Railway along the eastern bank to connect 

with the town of Latrobe involved the construction of two bridges over the River Mersey, and an additional length 
of about 93 chains of Railway. 
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SATURDAY, 13TH MARCH. 

ROADS AND BRIDGES. 

Commissioners started at 9 A.llr. from Latrobe, in Mr. Atkinson's conveyance, for Emu Bay. 
At Hamilton-on-Forth they were met by Mr. J. T. Brown, Inspector of Works, and Mr. Hargrave, an Engineer 

employed on the Railwa.y line. 
The Commissioners inspected the new bridge in course of construction over the River Forth ; and also examined 

a plan submitted by Mr. Hargrave of a propoEed branch line of two miles on the railway from Formby to the 
Leven so as to accommodate the township of Hamilton-on-Forth. The cost of the branch was estimated at £9207. 

Proceeding onwards, the Commissioners again met Mr. Brown .at the Leven, and inspected the new bridge 
recently erected there. They next inspected the bridges over the riven Blythe and Emu, and arrived at Burme, 
Emu Bay, at 5·30 P.llr. 

The Commissioners had interviews in the evening with the Hon. Wm. Moore, lVI.L.C., and Mr. J. W. Norton
Smith, M.H.A., and arranged to take evidence respecting the public works of the district on Monday morning. 

COMMERCIAL HOTEL, BURNIE, EMU BAY. 

MONDAY, 15TH MARCH. 

In answer to summonses, the following witnesses attended and were examined :-
1. J. W. Norton-Smith, Esq., M.H.A. , 

. 2. The Hoµ. Wm. Moore, Esq., M.L.C. 
3. Mr. Wm. Reid Bell, C.E. 
4. Mr. William Jones. 
5. Mr. J. W. Thomas Browne, C.E. 

Mr. Stanley was detailed to proceed with the Hon. Wm. Moore and Mr. Norton-Smith to inspect works 
between Burnie and Circular Head. 

Commission adjourned at 5 P.H. 

TUESDAY, 16TH MARCH, 

The following telegram to the Chairman, from the Hon. Minister of Lands and Works, was. read:-
" Contract provides only for suspension of work by written notice from Engineer-in-Chief: If Engineer-in

Chief, not being in possession of any reason why work should be suspended, does not give written notice, Govern
ment must give notice, and this practically means suspension of Engineer~in-Chiet: Have you considered this, 
and, if so, do you still urge suspension ? See clause 21 of contract. 

"(Signed) 
The consideration of this telegram was postponed until the return of Mr. Stanley. 
The following witnesses were called and examined :-

1. Mr. Edward Derwent Atkinson, C.E., District Inspector. 
2. Mr. William Peart, Sub-Inspector of Roads. 
3. Mr. William Mollison, Sub-Inspector of Works. 

NICHOLAS J. BROWN.'' 

Mr. Stanley returned at 12·30 P.M., and reported that he had proceeded with the Hon. Wm. Moore and M1~ 
Norton-Smith as far as Sisters Creek, and inspected the roads and bridges there. 

The Commissioners discussed the telegram from the Hon. Minister of Lands and Works, and resolved upon t11e 
following reply, which was forw11.rd€d :-

" The late Premier, the Hon. Adye Douglas, requested the Commissioners to make a progress report on the 
Derwent Valley Line, and they have done so. That report ·is based upon inspection of the works and evidence 
,obtained. It is for Government to decide nrhat course they will follow. 

"(Signed) W. A. ZEAL, Clwirman." 
Mr. Stanley reported that during his trip to Sisters Creek he had inspected-

1. Proposed deviations in the line of road betweeri Emu Bay and Table Cape. 
2. The bridge over the Inglis River at Table Cape. · 
3. The Flowerdalw Road, at its junction with the Main Road. 
4. The bridge over Sisters Creek. 

Mr. Edward Derwent Atkinson was recalled and examined by Mr. Stanley as to construction of roads between 
Emu Bay and Table Cape. 

Mr. Stanley tabled the specifications and plans for the bridge over the Hellyer River referred to in the evidence 
of pr~vious witnesses. . · 

A letter was read from Mr. J. W. Norton-Smith, M.H.A., submitting a statement supplementary to his evidence, 
which was ordered to be printed. · 

Commission adjourned at 5 P.H. 

WEDNESDAY, 17TH MARCH. 

Commissioners started from Emu Bay at 8 A.:rii:., and travelled by Mr. Atkinson's conveyance to Formby, where 
they took train for Launceston, arriving at 7·80 P.x. ' 

FNSPECTION OF FINGAL RAILWAY. 

THURSDAY, 18TH MARCH. 

The Commissiorn!rs left Launceston by ordinary train on the 'l'.M.L.R. for the Corners ·Station, where they 
were met by Mr. Thomas M. Bath, one of the contractors of the Fingal line of Railway, and by Mr. J.M. Home, 
C.E., Resident Engineer. An engine and truck were in attendance, and the Commissioners proceeded to examine 
the line. Twelve stoppage swere made, and all ,vorks of importance to Fingal carefully inspected. · 
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During the afternoon the Commissioners inRpected the railway bridge at Avoca, iilso the public road bridge over 
the South Esk River erected about 18 months since. They also proceeded by conveyance to view the alignment for 
the Railway as originally surveyed, about a mile from the township of Avoca. 

Stayed at Fingal for the night. 

FRIDAY, 19TH MARCII. 
The Commissioners proceeded by conveyance, with Messrs. Bath, Rennick, and Home, and insRected the 

Killymoon Bridge and the laying of the permanent way to about 42 miles. They then proceeded to St. Mary's, 
inspecting portions of the line en route, and returne_d to Fingal, then by special train to the Corners and 
back to Launceston. 

PUBLIC BUILDINGS, LAUNCESTON. 
SATURDAY, 20TH llfARCH. 

PUBLIC WORKS. 
It was resolved that the following circular be forwarded to the chairmen of all District Road Trusts :

Launceston, 18tlt March, 1886. 
Siu, 

The Royal Commissioners appointed by His Excellency the Governor are now engaged in taking evidence as 
to the manner in which the Public Works of the Colony have been carried out during the past three years. It is 
hardly possible, without unduly prolonging the enquiry, for the Commissioners to visit every Municipal or Road 
District in the Colony; but with a view to make their report as complete and useful as possible, they will feel obliged 
if you will forward, in writing, any concise statement as to the manner in which Public ,v orks have been carried 
out in your district durin(l" the JJeriod mentioned. If' you think it necessary that the Commission should examine 
,vitnesses on points of admmistration and construction only, they will endeavour to make arrangement5 to meet your 
convenience. 

I have the honor to be, 
Your obedient servant, 

THOS. C. JUST, Secretary. 
Correspondence.~Letter received from Mr. H. ·w. Hargrave, forwarding a general plan showing the country 

between Formby and _Emu Bay, with line of railway authorised for construction from .Formby to Ulverstone marked 
thereon, also proposed extension to Emu Bay. 

A telegram was forwarded to the Engineer-in-Chief, stating that his attendance in Launceston would be required 
during the ensuing week. 

FINGAL RAILWAY. 
l\fr. Thos. Manaehi Bath, one of the contractors for the Fingal Railway, was called in and examined. 

MONDAY, 22ND MARCIL 
'fhe Secretary reported that he had issued circulars to 82 Road Trusts, and forwarded copies to the Press. 
Mr. T. Manachi Bath was further examined on the Fingal Railway. 
The Commissioners proceeded to Mr. W. H. Knight's }<oundry, Wellington-street, and inspected the iron girders 

there bring constmeted for the Derwent Valley Railway,. · 
Commission adjourned at l ·30 l'.M. 

Commission re-assembled at 2·30 l'.}L 

Afternoon Sitting. 

Mr. John Home Home, C.E., was called, and examined on the Fingal Railway. 
Commission adjourned at 5 P.M. 

. TUESDAY, 23RD MAUCH. 
A letter was read from Mr. E. D. Atkinson, stating that the plans and specifications of the Hellyer River Brido-e 

were in the hands of an intending contractor at the time they were enquired for by the Commissioners at Emu Bay. 
A number of papers received from the Engineer-in-Chief respecting the Derwent Valley Hailway were tabled. 

FINGAL RAILWAY. 
Mr. Edw'lrd C. Rennick, C.E., was called and examined as to the Fingal Railway, and put in a number of 

documents connected therewith. 
Mr. John Home Home, C.E., was called and re-pxamined. He handed in papers showing the estimated cost 

of the routes proposed, and a transverse section of the country on the west bank of the St. Paul Hiver at Avoca from 
the original line towards the line as contracted for and executed. 

Mr. James Fincham, C.E., was called and examined. 
Commission adjourned at l ·30 I'.llI. 

.Afternoon Sitting. 
Commission met at 2·30 l'.M. , 

Mr. James Fincham's Examination on the Fingal Railway was continued. 
Commission adjourned at 4·30 P.l\I. 

"WEDNESDAY, 24TH lVlARCH. 
'fhe Secretary reported that he had been in communication with the Hon. the Premier as to the printing of the 

evidence, which was then going on. He read the correspondence. 
The Secretary reported arrangrments for the Commissioners' visit to the Scottsdale Railway, which wct"<J 

,tpprovcd. 
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FINGAL RAJLWAY. 

Mr. James Fincham, C.E., was farther examined as to the Fingal line of' railway: 
Commission adjourned at 1·5 P.llr. 

Commission resumed at 2·15 P.M. 
Afternoon Sitting. 

Mr. James Fincham, C.E., handed in a number of papers connected ,vith the Fingal line of railway. 
COXTRACTS FOR IRON. 

Mr. Wm. Knight, Mechanical Engineer, was called and examined as to his contract for iron girciers for the 
Derwent Valley Railway. 

SCOTTSDALE RAILWAY. 

The Commissioners proceeded to the office of the Resident Engineer of the· Scottsdale Railway, and inspected 
the plans of that line, which were explained by- Mr. }1'Cormick:.. ·· 

Commission adjourned at 4·30 1•.~r. 

INSPECTION OF SCOTTSDALE RAILWAY. 

THURSDAY, 25nr MARCJ-I. 

The Commissionr.rs left Launceston at 9·:30 A.M., accompanied by the Secretary, Mr. James Fincham, C.E., 
Eng~neol'-in-Chiet; Mr. J. M. i\1'Cormick, ,C.E., Resident Engineer, and Mr. '1\ M. Atkinson, C.E., Contractors' 

· Engmeer. They were met on the works by the contractors, l\fossrs. Boland and Scott . 
. The party rode along the Railway, closely inspecting the works as far as Piper's River. The Commissioners 

remained at Mr. Boland's for the night. 

FRIDAY, 26TH MARCH. 

Examination of milway works continued as far as Bachfield's Hotel, near ChestPr's. The Commissioners then 
·walked to the proposed site of the tunnel at 26 miles, and Pxamined the nature of the country generally. They next 
inspected the site.of the line at the Denison Go1·ge, and the nature of the curves from the Denison Station site to the 

-crossing over the Denison River. They return,~d to Bachfield's in the evening. . 

UPPER PIPER'S RIVER RO.AD. 
SATURDAY, 27TH MARCH. 

'l'ho Commis~ioncr~, with the Engineer-in-Chief, started by Rankin's four-in-hand break at 9 A..M., and drove 
along the Upper Piper's River Hoad to Launceston. Mr. Hemy Norton Taylor, District Inspector of Roads, 

· attended the Commissioners, and pointed out the main features of the road. 
The party reached Launceston at 1·30 P.M. · 

PUBLIC BUILDINGS, LAUNCESTON. 

Correspondence :
MONDAY, 20TH MARCH. 

Letters in reply tfJ Circular were received from the following Hoad Trusts :-
1. New Norfolk Trust, Mr. J. A. Moore, Chairman. 
2. Upper Derwent Trust, Mr."'· E. Shoobridge, Chairman. 
3. Sorell Creek and South Glenorchy, l\fr. G. A. Waller, Chairman. 
4. 11 amilton, Mr. J. King, Chairman. · . · 
5. Longford, Mr. ,Y. H. D. Archer, Chairman. 
(j. 'iVestwood, Mu. John Millar, Chairman. 
7. Latrobe, Mr. S. Steinberg, Clrnirmun. 
8. T,~ble Cape, Mr. C. J. :i'lfaekPI1zie, Chairman. 
9. Waratah, Mr. E. J. Hall, ditto. 

10. Fingtil, ?.fr. John Stanfield, Chairman. 
11. Portland, Mr. J. C. Macmichael, Chairman. 

The Secretary reported that he had been in t,deg:raphic communication with Mr. H. G. Spicer, Chairman of the 
, Circular Head Road Trnst, as to attending_ and. giving evidence Lefore the Commission. Mr. Spicer fo.und it incon-
venient to attend, but "·ould forward a. written statement. . 

l'INGAL RAILWAY. 

Letter read from Mr. J. H. Home, C.E, forwarding a copy of estimates of work remaining to be completed on 
.the Fingal Railway, after certificate No. 11, of26th January, 1886. 

SCO'l'TSDALE RAILWAY. 

Mr. J.M. M'Cormick, C.E., Resident Engineer, was called in and examined on the Scottsdale Railway. 
Commission adjourned at l ·30 P.M. 

Commission resumed at 2·30 P.~r. 
Aftemoon Sitting. 

Mr. Hales, C.E., was called in and examined on the Scottsdale Railway. 
Commission adjourned at 5 P.ir. 

Tu1isnAY, 30TH :i',Luwu. 
Letter; fr0rn Road 'I'rusts in reply to Circular : -

12. 8outhpo1·t Tru~t, .Mr. Joli'n Hay, Chairman. 
13. St. Paul's 'I'rust, J\fr. Jrunes F. Rigny, Chairman. 
14. Leslie Trust, Mr. J. L. Livingstone, Chairman. 
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DERWENT VALLEY RAILWAY. 

Letter read from Mr. A. Mault, forwarding reports as to culverts and waterways on the D'erwent Valley Rail--
way, and also on a proposed alt~rnative line at Baek River, and on the Back River retaining wall. 

SCOTTSDALJ~ RAILWAY. 

Mr. T . .M. Atkinson, C.E., was called and examined on the Scottsdale Raiiway. 
The Commission adjourned at.1 ·10 P.l\I. 

Commission resumed at 2·30 P.l\I. 

Afternoon Sitting. 

Mr. Martin Boland, one of the Contractors, and Mr. Marshall Cresswell, C.E.,·were called and examined on the .. 
Scottsdale Railway. 

Commission adjourned at 4 P.M. 

"\Vl'IDNESDAY1 31ST MARCH. 

Letters from Road Trusts in reply to Circular :-
15. St. Leonard's Trust, Mr. "\V. C. Grubb Chairman. 
16. Bothwell Trust, Mr. W. Nicholas, Chairman. 
17. Richmond Trust, Mr. S, T. Dickson, Chairman. 
18. Glebe Town, from the Serretary. 

SCOTTSDALII: RA!LWAY. 

Mr. James Finclmm, C.E., :was called and examined on the Scottsdale Railway. 
Commission adjourned at 1 ·30 P.M. 

Commission resumed at 2·30 r.M. 
Afternoon Sitting. 

The Secretary handed in a paper from Mr. Audley Coote, M.H.A., being copies of questions farwarded by him 
to the Hon. Minister of Lands and Works on 16th March last, referring to the Scottsdale Railway, and wluch he· 
desired to have referred to the Royal Commission. 

Paper read. 
The Chairrmm stated that the Hon. the Minister of Lands and Works had informed him that the questions . 

would reach the Commissioners on the following day, with the remarks of the Hon. Attorney-General. Mr. Coote• 
would be examined on the following morning. · 

l\fr. Jas. Fincham, C.E., was called and further examined on the Scottsdale Railway. 
Mr. Fincham handed in a paper o"n the Fingal Railway showing analysis of works and e~timates of liabilities-

to complete tlm line to 9th. March, 1886. . 
Commission adjourned at 5 P.l\I. 

'l'IIURSDAY1 1ST APRIL. 

Correspondence.-Letter received from the Hon. Dr. Agnew submitting the questions forwarded to Go,·ern
ment by Mr. Audley Coote, M.H.A., on 16th March, with comments thereon, and stating that Ministers consider the 
points mooted there'in are generally quite outside the scope of the functions committed to the Royal Commission. 

Having conRidered the comments, the Commissioners resolved to accept the view of the Government, and. 
to examine Mr. Coote as to Questions 10, 151 181 and 19 only. (See Appendix AA 2, p. 291.) 

Letters from Road Trusts in reply to Circular:-
19. The Forth Trust, l\fr. J. H. M'Call, Chairman. 
20. Kingston Trust, Mr. Edward Innes, Chairman. 
21. ."West Mersey Trust, Mr. B. "\V. Thomas, Chairman. 

SCOTTSDALE RAILWAY. 

Mr. Audlcy Coote, M.H.A., was called in and examined on the Scottsdale Hailway. 
MERSK\.' RAILWAY. 

Mr. Ryton Oldham, C.E., was called and examined in reference to the Mersey Railway. 
Commission adjourned at 1 ·30 I'.l\I. 

Commission resumed at 2·30 l'.l£. 
Afternoon Sitting. 

Mr. James Fincham, C.E., was called and examined on the Mersey Railway. 
Mr. Fincham handed in a number of papers on the Scottsdale and Mersey Hailways. 
Commission adjourn('d at.4·30 1•.;ir. 

FnrDAY, 2rrn APRIL. 

C6rrespomlence.-From Mr. C. H. Grant, Manager of Railways, in reference to fiood-levels on tlw Main Line·· 
Railway at Bridgewater. 

Letters from Hoad Trusts in reply to Cirrmlars :-
22. St. Mary's Trust, Mr. John Lade, Chairman. 
23. Kentishbury Trust, Mr. John Hope, Chairman. 
24. Clarence Trust, Mr. \Vm. Young, Chairman. 

l\IERSKY RAILWAY. 

Mr. James :fincham, C.E., was called and further examined on the Mersey Railway. 
:Mr. Ryton Oldham, C.E., was also further examined on the Mersey Railway. 

RAILWAY )IANAGEMEN'l'. 

·Mr. Frederick Back, Manager of Railways, and Mr. Aubrey Weedon, Deputy-Manager, were called and· 
examined as to the working of the Government Rai1'rnys generally. 
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ROLLING" STOCK, &c. 
Mr. Wm. E. Batchelor was called and examined as to Rolling Stock,.&c. 

MllRSE:Y· RAILW-A-Y, 

Mr. Marshall.Cresswell, C'.E., was· called and·examii::led!on the Mersey Railway. 
1'he Commission adjourned at 5 P.M. 

SATURDAY, 31m, AERIL. 

Letters from Road Trusts in reply to Circulars :-
25. East MP.rssy Trust, Mr. Robert Beveridge, Qhairman. 
26: Longlef Trust,, Mr. Dominique ~udb~y,_ Chairman. 
27. Chudle1gh Trust,.Mr. Jas. LoveJoy,.Chmrman. 
28; Lake River 'l'i-ust, Mr. Thos. Gatenby, Chairman. 

MERSEY RA'ILWA'Y. 

Mri Marshall Ci·esswell, C.E-:,. was called ·and further examined on the Mersey Railway. 

ROLLING STOCK. 

The Secretary reported the receiptc from Mr. ;;Batchelor of a· statement as· to the Rolling Stock on Tasmanian 
Government Railways at 3rd April, 1886. 

ROADS AND BRIDGES. 

Mr. Henry Norton Taylor, Inspector, and Mr. ·walter Cousins were ralled and severally examined on the con
struction of Roads and Bridges. 

PUBLIC BUILDINGS. 

Mr. Leslie Corrie, Superintending Architect of Buildings, Launceston, was called and examined as to the new 
Post Office and Custom House, Launceston. He handed in and explained the plans of those buildings. 

Commission adjourned at 1·30 P.M. 
Apemoon Sitting. 

The Commission resumed at 2·30 P.M.· 

The Commissioners proceeded, with Messrs. Corrie and Taylor, to inspect the works at the new Post Office and 
Telegraph Office; and at the Custom House. 

The Commission adjourned at 4·30 I'.M. 

MONDAY, 5TH APRIL. 

'rhe Commissioners started from Launceston by the 8·30 ordinary train (1'.M.L.R.) and proceeded to Parattah 
Station, where they inspected the Railway line from Parattah to Oatlands, afterwards proceeding to Hobart by 
express train. 

HOBART-COMMITTEE ROOM, HOUSE OF ASSEMBLY. 

TUESDAY, .6TH APRIL, 

Correspondence.-Letter read from Mr. C. K. Sheard denying his responsibility for designs of works on the 
Derwent Valley Railway. 

Letters from Road Trusts in reply to circular :-
29. Loinah Trust, Mr. S. Palmer, Chairman. 
30. South Arm Trust, Mr. George Gellibra:iJ.d, Chairman. 

The Commissioners were engaged during the day in revising proofs of evidence. 
Commission adjourned at 4·30 P.11. 

WEDNESDAY, 7TH APRIL. 

Letters from Road Trusts in reply to circular :-
31. Liverpool Trust, Mr. 0. Geeves, Chairman. 
32 .. Frankford 'l'rust, Mr. N. Smith, Chairman. 
33. Tankerville Trust, Mr. Jas. Phillips, Chairman. 
34. Horton 'rrust, Mr. H. G. Spicer, Chairman. 

The Commissioners were engaged during the morning in revising proofs of evidence. 
Commission adjourned at l ·30 PM. 

Commission resumed at 2·30 1•.M. 
.Afiernoon Sitting. 

CONTRACTS FOR IRON, 

Mr. Robert Kennedy was called in and examined as to his contract for construction of iron girders for the 
Derwent Valley Railway. 

BRIDGES, &c. 
Mr. George Hay Edwards, C.E., was called in and examined as to designs for iron bridges and works generally. 
Commission adjourned at 4·30 P.M. 
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THURSDAY, 8TH AI'RIL, 1886. 

· Letters from Road Trusts in reply to circular·:-
35. Augusta Road Trust., Mr. R. Hickman, Chairman. 

l\fr George Hay Edwards, _C.E., was called and further examined as to general desi_gns for .works. 

ROADS AND BRIDGES. 
l\fr. ,Tames Fincham, C.E., was called ancl..e.xo.mined .. as.to .. tlrn-con-struction of roads and bridges generally. 
Commission adjourned at l ·15 l'.l!r. 

Commission resumed at 2·30 I',M. 
Afternoon Sitting. 

DERWENT VALLEY 'RAILWAY. 
A letter was read from the Hon. the P1'emier calling attention to the position of' Government in reference to the 

works of the Derwent Valley Railway, stating that works had been suspended in connection with Nos. 11 2, and 3 
bridges on the recommendation of the Commissioners, and that claims for compensation would arise on the expira
tion of thirty days from 17th ult.; asking for Progress Report. 

To be acknowledged, and the Hon. the Premier informed that ,the Commissioners hoped to send in a conclusive 
Report about the end of next week. In the meantime they do not consider it desirable to send in any forther Pro-
gress Report. · 

ROADS, RRIDGES1 AND l'UBLIO WORKS. 
· Mr. James Fincham, C.E., was called-in and further examined ·on Roads, Bridges, and Public Works generally. 
Mr. Fincham handed in a statement as to the measurements of locomotives ordered for Launceston u.ml Scottsdale 

Railway. 
Commissioners adjourned at 4·45 l'.U. 

_ FRIDAY, 9TH APRIL; 
Letters from Road 'rrusts in reply to circular :-

36, ,vrstbury Trust, from the Secretary. 
ROADS. AND BRIDGES. 

Mr. ,villiam Duffy, Chief' Inspector of Roads, was called and examined. 
BUILDINGS. 

The Commissioners proceeded, with Mr. 'w, W. Eldridge, Government Architect, to inspect the Public Buildings 
now in cour~e of erection at Hobart. . 

Aj~ernoon Sitting. 
Mr. ,v. ,v. Eldridge, Government Architect, was called and examined in reference to buildings. 
Commission adjolirned at 4·30 1•.~r. 

SA'.l'URDAY1 10TH APRIL. 
Letters from Road Trusts in reply to circular :-. 

37. Westbury Trust, Mr. Joseph Barwick, Chairman. 

RAILWAYS ANJ) l'UllLIO WORKS. 
The Hon. Nicholas John_ Brown, M.H.A., ,vas called and re-examined on Railways and Public Works generally. 

FIXGAL RAILWAY. 
Mr. J. C. Climic, C.E., was called and farther ~xamined on the Fingal Railway. 

MERSEY AND DELORAINE RAILWAY. 
Mr. ,vm. John Duffy, C.E., was called and exantined as to his connect.ion ,vit.h,thr }[er~r.y and Dclorainc 

Railway. 
Commission adjoumcd llt 1·30 P.u. 

i\fo:-.DAY, 12'l'H Al'ltIL, 
Letters fi-0111 Rand Trusts in reply to circulllr :-

38. Gould's Country T1:ust, Mr. A. Johnston, Chait·nutn, 

The Commissioners were engaged during the remainder ot' the day in the examination of plans and revision of 
proof's ot' evidence. Adjournccl at 4·15 P, M, . · 

TUESDAY, 13'.l'l-C At•RIL. 
Correspondence ::-
Letter from M:r. G. I-I. Edwards, forwarding copy of letter addressed by him to the Engineer-in-Chief; dated 

7th January, 1886, in auswei· to comments in the 1.llercury on the Derwent Valley Railway bl'ictges. 
'ro be aeknowleclged, and Mr. Edwards informed that the whole of' the matters to which the letter refors h11,ve 

hQen already fi.tlly elicited in evidence. . . . · · . 
Lt.>tter from Mr. W. H. K11ight, Launceston, stating· that the cost of' altering a set of the· 64-feet girders, as per 

sketch sent liy the Chairm11,n, would be £90. . . 
Letters fi'om Road Trusts in reply to circulars :-

39. Lower Derwent Trust, R. J. w·ms, Chairman. 
Commis~ioncrs were engaged during the re!11_ai,J?,der ot:..thc .. day it1. mvising proofs of evidence, 11,nd acljom·ncd nt 

4•45 l',lol, 
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.WEDNESDAY, 14TH APRIL. 

DERWENT VALLEY RAILWAY. 
Letter read from the Hon. the Premier, again calling attention to the position of' Government in relation to the 

contractor for the Derwent Valley Railway, ·and asking·for such a· Progress Report as would enable the Government 
to deal definitely with the contractor in respect to the work at the bridges known as 1, 2, and 3, stating that the 
period of thirty days during which no liability for compensation could arise would expire on the 15th instant. 

The Commissioners discussed the letter, and authorised the following reply:-

SrR, 
Committee Room, ·Hoba1·t, 14th April, 1886. 

I HAYE the honor to acknowledge your letter of 13th instant, on the subject of the position of the Government 
in relation to the contractor for the construction of the Derwent Valley Railway, and a$ain requesting that such a 
ProgrESS Report as to the works of that railway may be sent in as would enable the liovernment to deal definitely 
with the contractor in respect to the work at the bridges known as N os. 1, 2, and 3. 

Your letter has been submitted to the Commissioners, and after careful reflection they empower me to say that 
while they are most anxious to meet the wishes of the Government in minimising the responsibilities attached to the 
administration of the affairs of the Derwent Valley Railway contract, the Commissioners-not being at present 
possessed of the necessary definite data-are unable to comply with your request. 

The Commissioners are now concluding their labours, and are making every effort to that encl. They are con
vinced that whatever may be the nature of their recommendations respecting Nos. 1, 2, and 3 bridges, the position 
assumed by the Government towards the contractor would not be materially affected even were the Commissioners 
enabled to make and forward another Progress Heport. 

I have the honor to be, 
Sir, 

Your obedient Servant, 

The Hon. tlte Premie1·. 
W. A. ZEAL, Chairman. 

Letter received from Mr. J. C. Climie, forwarding statements as to the Derwent Valley, Scottsdale, and Fingal 
Railways. 

Tbe Commissioners were engaged during the day in the revision of proofs of the evidence, and adjourned at 
5 P.M. 

THURSDAY, 15TH APRIL. 

Various returns were received from the Engineer-in-Chief. 
Letters from Road Trasts in reply to circular :-

40. Bream Creek Trust, Mr. R. M. Copping, Chairman. 
41. Upper Huon Trust, :Mr. Albury, Chairman. 

The Commissioners were engaged during the day in the revision of evidence, adjourning at 5 P.11!. 

FRIDAY, 16TH APRIL. 
The Commissioners were engaged all day in the revision of evidence, adjourning at 5 P.M. 

8A.TURDAY, 17TH APRIL. 
Correspondence.-From the Hon. the Premier forwarding; at the suggestion of the Hon. Minister of Lands and 

Works, a form of Return prepared by him, with instructions for District Road Inspectors. 
Letters from Road Trusts in reply to circular :-

42. Ringarooma Trust, Mr. A. K. Wettenhall, Chairman. 
43. North Macquarie Trust, Mr. John Taylor, Chairman. 

Letter received from Mr. Geo. H. Edwards, C.R., forwarding his agreement with Government in reference to 
designs for railways. 

Letter received from Mr. C. H. Grant forwarding a list of gradients on the Main Line Railway. 
From the Hon. Minister of Lands and Works forwarding eleven plans and specifications having reference to the 

flood-levels at Bridgewater Causeway. 
The Commissioners were engaged during the afternoon in the revision of proofs of evidence, adjourning at 5 P.M 

MONDAY, 19TH APRIL. 
The Commissioners were engaged during the day in the revision of proofs of evidence aud the preparation o 

their Report, adjourning at 5·15 P.M. 

TUESDAY, 20TH APRIL. 
The Commissioners waited upon the Hon. Dr. Agnew, Premier, and arranged in reference. to sending in the 

Report in terms of the Commission. 
The Commissioners were engaged during the remainder of the day in the revision of proofs of evidence and on 

their Report, adjourning at. 5 P.11r. 

WEDNESDAY, 21ST APRIL. 
A number of documents were received' from Mr. G. H. Edwards, C.E. 
The Commissioners were engaged during the day in the revision of proofs of evidence and on their Report, 

adjourning at 5·45 P.llr. 
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TUUllSDAY, 22.ND Al'RIL, 

The whole sitting was occupiP.d in the revision of proofs of evidence and preparation of Report, the Commis
sioners adjourning at midnight. 

FRIDAY, 23RD APRIL. 

The Draft Report of the Commissioners was read and discussed. 
Mr. Stanley moved, Mr. Lawder seconded-
,, That the Report now read be adopted as the Report of the Royal Commission, and forwarded to the Hon. the 

Premier for presentation to His Excellency the Governor." Carried. 
Mr. Stanley moved, Mr. Lawder seconded-
" That the Commissioners record their appreciation of the able and ze:i,lous manner in which Mr. T. C. Just has 

performed the duties devolving upon him as Secretary to the Royal Commission on Railways and Public Works, 
and the valuable aid he has afforded them throughout their extended and intricate enquiry." Carried. 

Mr. Stanley further moved, Mr. Lawder seconded-
" That the Chairman be requested to bring the foregoing Resolution under the notice of the Hon. the Premier." 

Carried. 
Mr. Stanley moved, Mr. Lawder seconded-
" That a vote of thanks be accorded to the Chairman for the very able and impartial manner in which he lms 

presided over the enquiry." Carried. . 
A number of accounts were passed for payment. 
The day was spent in the revision of proofs of evidence, 

closing up the affairs of the Commission. 
The Commissioners finally adjourned at 11 P.M. 

and the issue of instructions to the Secretary as to 

THOS. C. JUST, Secretary. 



ROYAL COMMISSION ON RAILWAYS AND PUBLIC WORKS. 

MINUTES OF EVIDENCE TAKEN BEFORE THE COMMISSION. 

SATURDAY, FEBRUARY 27, 1886. 

PRESENT:' 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

T!te Honomble NICHOLAS JOHN BR.OWN, E~q., .1W.H.A., .1"J!Iinister of Lands and TV01·lts, 
examined. 

1. By the Chairman.-When was the Derwent Valley Railway first brought under the notice of 
Parliament? In the year 1880 or 1881, I, as a private member, moved for surveys of three lines of 
Railway,---;--viz., the Railway to Fingal, tI1e Derwent Valley line, and the Scottsdale line. Previous to 
that a flying survey of the Derwent Valley line had been made by the Engineer-in-Chief, Mr. Fincham: 
this was in consequence of the request of a large deputation which waited upon the Government during 
the recess. You will find in the records of Parliament the report of the Engineer-in-Chief on this flying 
survey. 

2. What route or routes were then proposed? The route then proposed was on the south side of the 
River Derwent. The Parliamentary survey was made on that side by Mr. Mault. 

3. On what plans and estimates was the decision as to the route and construction of the line arrived at? 
The Engineer-in-Chief was requested by Government to have a survey made on the north side of the river, 
and the estimate of cost was made on that survey, which was carried out by Mr. Mault. 

4. That was on the south side? No, that was on the north side. vV e first made a survey on the 
south side, and then made one on the north side, and the estimate submitted to Parliament was founded 
on the latter survey. You will observe the estimate of cost is for the alternative line. 

5. We have two sets of Parliamentary plans submitted, one dated September, 1883, the other 
December, 1883 : for what reason was the second or northern line substituted for the other? It was on 
the report of the Engineer-in-Chief that the cost would not be very much greater, taking into consideration 
the fact that an expensive bridge at New Norfolk would be avoided. It was further recommended by the 
fact that it would not interfere with the road on the south side of.the river. The Parliamentary survey on 
the south side showed frequent crossings of that road, which would have involved costly deviations of the 
road. 

6. There was no ·Parliamentary pressure? No, none at all ; it was simply from financial reasons, -and 
reasons affecting the convenience of the public. There was another consideration. We knew that our road 
bridge at Bridgewater would shortly require renewal; there was £10,000 voted for that. We thought we 
could combine the two, and make the new bridge carry the road traffic and the railway traffic: 

7. Diel the Engineer-in-Chief furnish the Minister with any estimates other than those laid before 
Parliament? No, no other estimates than those laid before Parliament. 

8. Do I clearly make myself understood-was any other estimate made for the information of the 
Minister? No, none but what you see as.having been laid before Parliament. 

9. Was the money voted by Parliament for the construction of this Rail way sanctioned for expenditure · 
by the Department upon these Parliamentary plans and estimates only? Yes ; but I should add that the 
Engineer-in-Chief, Mr. Fincham, had ~lways called attention to the fact that estimates famished on a 
Pa11iamentary survey must be taken as approximate only, and not accurate. No correct estimate could be 
made until the whole survey was completed, the quantities taken out, and so on. 

10. Did the Engineer-in-Chief then make any subsequent estimate after the completion of the contract 
survey? No. 

ll. Is it the practice of the Department to sanctio:g. expenditure without the previous submission of 
detailed estimates by the Engineer-in-Chief? No, not without such detailed' estimates as are furnished in 
Parliamentary papers now before you. 

12. By Mr. Lamder.-Are those understood to be detailed? Yes. 
13. By the Chairman.-W as the Engineer-in-Chief instructed to prepare estimates of expenditure 

under the heads "land compensation and rolling stock," besides the estimates for works shown in "Parliamentary 
PaJler No. 5, Session II., ,1883,-I mean in reference to the last three items on that paper? The rolling 
stock estimates were arrived. at by consultation between the Engineer-in-Chief and the late manager of the 
Launceston and Western Railway, Mr. Lord. They were submitted to Parliament with Mr. Lord's con
currence, with the exception of the estimate for the Mersey line, which ,was cut down below the estimate 
made by Messrs. Lord and Fincham.· Some members of the Ministry then in office considered that, with 
the broad gauge stock running on the Launceston and Western line, we ehould be able to do without the 
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foll equipment recommended by Messrs. Lord and Fincham. St1bsequently it has been found that this 
view. was erroneous, and we have had to exceed the estimate first submitted to Parliament. 

14. Could we obtain those original estimates? Yes, I will endeavour to have them furnished to you. 
I shot1ld like at this stage to call the attention of Members of the Commission to the report of the 
Engineer-in-Chief, Paper 126, Session 1885, which was furnished to both Houses of Parliament, wherein, 
referring to estimates, he says :-" I desire to point out that Parliamentary Sui·veys can only afford 
approximate data for estimates of cost, and that tlie time at disposal generally does not allow of full 
detailed contract particulars and quantities, marking line completely on ground, arrangements for purchase 
of land, &n., before submitting proposals to Parliament. In preparing both the Parliamentary Surveys 
and Estimates I have followed the practice which obtains universally in England in connection with Railway 
proposals submitted for sanction of Parliament there." The estimates given in that paper are prepared 
in accordance with the final estimates based on quantities. 

15. Is the Engineer-in-Chief considered responsible for his estimates for land compensation, &c.? No ; 
No; these estimates cannot be more than a mere guess. He could not really know what would have to be 
paid for land until the matter had gone to arbitration. 

16. What plan is adopted in arriving at the amount of land compensation to be paid? Notice is first 
sent to the owner of the land informing him that it is required, and if the valuation has been arrived at by 
a Government valuator, the amount so fixed by the valuator is offered to the owner, with the alternative of 
arbitration should he decline to accept it. In some cases it is accepted ; in the majority of cases it has not 
been accepted, and the awards made by the arbitrators have, as a rule, been far higher than the Government 
valuation. 

17. The owner is allowed an appeal to the Supreme Court? Yes. In one case only as yet has the 
appeal been carried out. That was by the owner of land in the Fingal district. He was offered £300. 
He claimed £2665. The award of the umpire was £398. He appealed to the Supreme Court against 
the award and he got nothing, the Judge certifying that the advantages the owner obtained through the 
railway being constructed exceeded the am9unt of value of land taken for the Railway, and each party 
was_ ordered to pay his own. costs. This has been the only case brought before the Court. There are other 
cases pending.'-" . 

18. Are the roads affected by the railway on the north side of the Derwent under the con~rol of the 
Public Works department or under the supervision of the Road Tq1sts? Under the supervision of a Road 
Trust. · 

rn. What are the departmental regulations respecting the width and character of road diversions ? 
That information you will probably get from the Engineer-in-Chief. I cannot give it at the moment. 

20. Is it usual for Road Trnsts to be consulted respecting these deviations, and have they been in 
the!e cases-I ask this particularly in reference to some new roads we observed along the line? I have 
no doubt, speaking generally, that the Road Tmsts have been consulted, but I cannot say whether they have 
been consulted formally or·merely informally. It is the custom to obtain their concurrence in any alteration 
that may be made. The Engineer-in-Chief will be able to explain this more fully. 

21. To J.lfr. Stanley.-Does the Act make any provision for the width and character of these roads? 
Not the Railway Constrnction Acts; but under the ordinary Roads Construction Acts, main roads are 
defined as one chain wide, and cross roads as hulf a chain wide. There is great laxity in carrying out the 
provision, and except in the larger districts no one takes any notice. That road on the northern side of 
the river carries so little traffic that it is hardly worth considering. There may be an occasional horse
man; that is about all. 

22. No vehicular traffic? · Very little. Perhaps an occasional bullock cart, or ,wood cart. 
23. To t!te Chafrman.-We want to know what power the Road Trusts have to obtain roads ofa 

proper width·? They would be entitled to road facilities such as they had before. That was proposed to 
be afforded by means of the punt now established on the river. That was intended for the convenience of 
the public during construction, but it is now proposed to continue it. 

24. To llfr. Lawder.-Is any provision made for fences on these narrow roads, or any other provision 
for the public safety ; in one case the diversion is parallel with the railway and on the same plane, and 
there is only 10 feet wide from the end of the sleepers, so that vel1icles must travel close to the train? It 
is proposed to have gates at such places. 

25. 'l'hey may have gates-but is it not proposed to have fences? I am not prepared to say at once 
what the Engineer-in-Chief may have done in this particular case, but ample precautions will be taken. 

26. But are fences usually adopted? Yes. You will find that the Engineer-in-Chief intends to erect 
fences where necessary. · 

27. By J.1:fr. Stanley.-You said it was intended to erect a new bridge over the Derwent at Bridge
water to accommodate the railway as well as the road traffic: is there any reason why the present railway 
bridge should not be utilised? One reason is that the bridge will not last more than a few more years. It 
has been represented to me that the bridge was not constructed of good timber in the first instance, and it 
cannot have a life of more than three or four years now. We expect that the main line traffic will then 
run over our bridge. · 

28. To J.1fr. Lawdm·.-Were any more detailed estimates or any greater details demanded by Parlia
ment or the Minister before the ~xpenditure was authorised? No. 

*ME:1,10.-FING.AL LINE. . . 
R. G. Talbot claimed for 33a. lr. 2p., and necessary cattle creeps and crossings, £2665. He was offered £300, 

three cattle or sheep creeps, and two level crossings. (£300 to include compensation to tenant.) 
Awm·d.-£398, five cattle creeps, and two crossings, which was taken to Supreme Court by Mr. Talbot, when 

Judges decided that the benefit to property far outweighed any damage he had sustained, and decided that he 
should not receiv<' any compensation. 
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29. Wh~t class of officers are generally appointed as valuators of land? They are men of experieh~e, 
integrity, of course, and good position, men of intelligence, who, from their previous avocations, must be 
supposed to have a fair knowledge of the value of land. . · ·, · . · 

30. Are they. Government officers? No, oply appointed for the time. 
· 31. Can you give any information as to bow the expenditure is checked as against the estimates under 

the various sub-heads? It is done in the office under the supervision of the Engineer-in-Chief. It is done 
by·the Accountant in the Engineer-in-Chief's office, and the sanction for the expenditure and the check are 
kept in the same offi.ce. Up to a recent p~riod the accounts of expenditure were kept in the Launceston 
and Western Railway Office, but I was dissatisfied with the result of it,-that is to say I found that certain . 
expenditure went on without the knowledge of the Engineer-in-Chief or my own, as' to the exten't to which ,, 
we were operating upon the votes. I then had the accounts removed so that they might be kept under the 
eye of the Engineer-in-Chief. 

32. Do you mean that expenditure went on without the knowledge of the Engineer-in-Chief? Yes, 
without his knowledge as to the exact state of the accounts, that is as to balances available. It was only 
fo1' three or four weeks, and it was owing to this I removed the accounts. 

33. Are payments made on the signature of the Engineer-in-Chief? Yes, on his signature. Of 
course, first of all a certificate is sent by the resident Engineer, and the accounts are. checked .in the office ; 
the payments are then certified by the Engineer-in-Chief. 

34. Does he sign the cheque for the amount? No,the Treasury actually pays the amoun't.. 
35. Then the claimant gets the money from the Treasury? Yes. 
36. There is no payment made in the Engineer-in-Chief's office? No, excepting small matters under 

petty cash accounts. · 
37. To the C!tairman .. -Do the estimates before us include the cost of sleepers? I think you will find 

they are mentioned; they are included under the head Permanent Way Complete. 
The Chairman said this would complete the examination. He thanked the Minister for his attendance.
MR. BnowN: I would request to say a few words. It is, . that generally the Engineer-in-Chief has 

been very 1p.uch hurri'ed in making estimates of Railways : he has made them, no doubt, upon less· infor
mation than he ought to have had before him. Ministers and Parliament were always in' a great hurry 
over railways (I suppose it is the same elsewhere), so that a great pressure was brought to bear upon the 
Engineer-in-Chief. Parliamentary pressure was, put both on Ministers and the Department to get these 
works pushed ·on, and estimates were consequently made on mere Parliamentary surveys, which are 
necessarily only approximate. 

The Chairman intimated that should the Minister wish to submit any other information during the 
course of the enquiry the Commissioners :would be glad to receive it. 

The witness then wjtbdrew. 

fyloNDAY, MARCH 1, 1886. 

PRESENT:' 

The Hon. WILLIAM AUSTIN ZEAL, M.L.C., Chairman. 
HENRY CHAS. STANLEY, Esq., C.E. 
ARTHUR WILLIAM LA WDER, Esq., ,C.E. 

MR. THOS. COOK JUST_, Secretary.· 

JAMES FINCHAM, Esq., C.E., examined. 

38. By the Chairman.-Your name, please? James Fincham. 
39. You are a Civil Engineer ? I am. 
40. What office do_you bold under the Government of- Tasmania? I am Engineer-in-Chief. 
41. How long have you held that office? Since April, 1877. 
42. Have you in that capacity had entire charge of the Public Works of the Colony? I have had· 

charge of the whole of the Public Works of the Colony. The terms of my appointment are-speaking 
from memory-" Engineer for Govemment Railways and Public Works for the Colony of Tasmania." 

43. By' M1·. Larvder.-Does that mean the whole engineering charge of Public Works-is that 
specified?, It means Engineer for Government Railways and Public Works. 

44,. Are all the works in your sole charge,-the appointment is indefinite-there might be half a 
dozen engineers? It has amounted to being Engineer-in-Chief; it is generally understood that I have the 
whole of the Public Works of the Colony under my charge. 

45. By the Chairman.-Will you state the course adopted in your Department when a line of Railway 
has been approved by Parliament to be surveyed? I generally, in the first place, make a preliminary: 
examination of the country myself, and I then employ an Engineer to make !J. more _minute survey of the 
country through which the Railway may have been ordered. 

· 46. And then do you prepare estimates on the information so obtained? Where directed to do so, yes. 
47. Are those estimates submitted to the Minister for the information and approval of Parliament? 

· Do you refer to Parliamentary estimates ? 
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48. I mean the smvey you make of a line of Railway authorised by Parliament to be·made. You 
say. you make estimates: are these. submitted. to the Minister for the approval of Parliament, or are 
they in.the nature of confidential estimates to the Minister·? In the first instance they are confidential 
estimates. ' 

49. Then they may or may not be _submitted to Parliament? I always assume they will be sub
mitted. 

50. _When Parliament bas decided on the construction of a line, do you then commence a permanent 
survey? Yes, unless the permanent survey bad already been.sanctioned in advance. In some cases we 
have had special votes for contract surveys; in other cases the vote has been passed before the line has been 
located. · · · 
· 51. Do you tl1en, after having made a permanent survey, prepare more reliable estimates? I make 
estimates then in accordance with the contract to be submitted for tender, so as to be able to check the 
tenders that may be sent in. 

52. Are those estimates submitted and adopted by Parliament.?. No. 
53. If your estimates, so made, are exceeded by the tenders submitted, what course is followed? J 

submit a ~tatement of the case to the Minist!lr of the Department. · 
54. And what does he do usually? Generally, in fact in every case, the tenders, with any particulars 

I have to furnish, are submitted to the Minister, and by him to the Cabinet. I don't know of any case 
where the particulars have not been submitted to the Cabinet. 

55. Suppose you estimate that a line will cost a particular amount, and that amount is exceeded by the 
tenders, what would the Minister do? He would most likely give me authority to go on with the works ; 
lie woul~ s_eal that by approving of the tender which involved the excess,-in each case . after consulting 
the Cabmet. · 

· 56. Would that increased estimate be accepted by the Minister without the authority of Parliament? 
· Y~s. The tenders would come in during the vacation possibly; authority would be given to me to proceed 

with the works, and the motion for authority for the required excess would be submitted to Parliament at 
its next meeting. 

57. Are you primarily responsible for. the designs of the ,vorks 1 I consider I am responsible for 
every design that goes out of the Public Works Department. · 

. 58. State how you arrived at the required waterway for the bridges and other culverts and outlets on 
· a line of railway? My usual practice is to require the Engineer in charge of a survey to make the 
necessary_ examination and exploration of the country, and so. to fix the waterways required. He then 
~akes his notes on section, and they are submitted to me_for approval with the general section when it is 
completed. . · 

59. Is it his duty then to obtain local· information? Yes1 it is always done so; the same is the case in 
the Qther Colonies, I believe. 

" 60. Do you determine the required capacity of those structures on the result of ordinary or extra
ordinary floods? We are guided generally by local information, :md by information as to the capacity of 
existing waterways on roads in the district. · 

61. And are you guided entirely by that e~idence, or do you niake such extra provision as may be 
required·? Where we- deem it requisite, we :make extra.provision. . 

62. How do yon obtain reliable evidence as to the local rainfall? The waterways, as I before said, 
are fixed by the Resident Enginee·rs after a ·careful examination of the ground. I do not check the water
ways of each opening or culvert by any calculations as to rainfall and so on, but I am guided by local 
experience. · 

63. Do you check Jhe area of the watershed? No, I do not. 
. 64. Does the Resident Engineer sci check it? I cannot say .. 

65. Is there no Meteorological Depa1-tment in Tasmania where you can obtain evi_dence of the rainfall ? 
There is a Meteorological Observer, and no doubt information could be obtained of the rainfall. 

66. Has it been the practice of the Department to consult him at all? No, not at all. 
67. Who determined the rout~ of the Derwent Valley Railw!,ty? Do yo~ mean the general route? 

It was sketched out by me. . · 
68. Yes, generally? It was sketched out by me, but I .left it to the Engineer who surveyed it for 

Parliament to adopt any improvement he might think fit and submit to me for approval. 
. 69. You· are ·aware that the line was in the first instance surveyed to g~ on the south bank of the river. 

Why was the northern line substituted for the ,;outhern line? At the request of ,Members of Parliament. 
70. Was that request backed up by local requirements;-in other words, did the residents oHI~e district 

make application that the route should be altered, or did it arise from the representations of Members of 
Parliament only? As far as I am aware, it was solely from the suggestions made in Parliament. Directions 
then followed for a survey of the alternative route. 

71. Which do you consider the better line of the two? I .consider the north line the better line. 
72. That is, the adopted line? Yes, although it is longer. By it I save one costly bridge over the 

Derwent at New Norfolk Township. 
73 .. Who determi~ed the sizes of the culverts on this line? The sizes of the most important bridges and 

openings were fixed by myself; the others, which are of minor importance, J left to the Resident Engineer, 
who would be in possession of local knowledge. 

74. As we have been told that these works were m the first instance under the control of Mr. Mault, 



5 

and latterly of Mr. Sheard, can yo11 fix what particular works were detel'mined on by each of these officers,· 
and.in what manner the designs for the works were exceeded? Do you mean as to waterways J 

75. Yes, and c_ulverts? Generally speaking, all the culverts and waterways that were not constructed 
at the time Mr. Sheard took charge of the works were revised by him, and in some cases altered, I believe. 

· 76. Generally, did Mr. Sheard alter any of the culverts or waterways between the junction at North 
Bridgewater and New Norfolk. That was the first portion of the line commenced? He did not alter 
them, because he found them completed. 

77. Those had been determined by his predecessor? Yes; I cannot say over what length precisely, 
but over a great portion of the line between Bridgewater and New Norfolk. · 

78. Mr. Sheard or Mr. ]\fault will be able to give precise information ? They will, Sir. 
79. Then Mr. Sheard would entirely undertake the supervision and determination of the culverts from 

the New Norfolk Township, terminus of the line? He would. _ 
80. Did the Resident Engineer refer the size and description of the culverts to you for approval ? In 

Mr. Mault's case, no; that is where alterations were made from the contract section in which the waterways 
were marked. I know of only one case where I have been referred to, and that was in the case of the 
culvert at Orn. 15c. from the North Bridgewater junction. Mr. Mault asked my permission to put a pile , · 
culvert in on account of the want of foundation for the brick culvert originally intended. · 

81. Then he had authority to determine these culverts : he had -authority· to make any alteration 
without referring the matter for your consideration or judgment? He had not; but I should always allow a 
Resident Engineer to make minor alterations of that kind without consult~ng me. I should expect to be 
consulted about alterations in larger and more important works. 

82. But see, the specification is clearly that the works cannot be altered without your written authority. 
Did you think it desirable that the Resident Engineer should have that large power? It is only in the case 
of the Derwent Valley Line that it has been so. On the Fingal Line all the alterations are submitted to me. 
On the Scottsdale Line I fixed the waterways over the whole line, and inspected the site of each culvert 
with the Superintending Engineer. 

83. Did you or the Resident Engineer consider the broken and mountainous character of the water
shed between Bridgewater and the Pulpit Rock.-Do you think this has been considered sufficiently in 
regard to the carrying capacity of the wate~·ways? I suppose so. 

84. Have the culverts on the Derwent Valley Line proved to be too small to carry off the water during 
ordinary floods? They proved to be too small during the storm some two or three months back. The 
previous rainfall had not injured them. 

85. Was that a storm of unusual viole_nce ? Yes ; · the main Dromedary Creek, for which a waterway 
of 6 feet is provided, proved sufficient even for that exceptional storm. 

86. Is it not prudent, or is it not the usual practice, to make such provision in the shape of culverts and 
bridges on lines of railway as will be sufficient to carry off the water in every storm? Certainly. 

87. Can you enumerate the positions on the line where these culverts have failed? No ; not from 
memory. 

88. If you were to take the section? No, I could not do so without referring to plans at the office. 
I know of one instance near the junction at Bridgewater. In that case I condemned the culvert when 
I first saw it, and months since I ordered a larger opening, and the mishap would not have happened had 
orders been carried out. Mr. Sheard will be able to reply as to the general culvert!!. 

89. Who do you consider responsible for the failure of the ·culverts? The Resident Engineer primarily,_ 
myself i,ndirectly. . 

90. When you say the Resident Engineer, you mean? Mr. Mault. 
91. Has the matter been referred to you as a whole, and how have you dealt with it-that is, the failure 

of all these culverts? After the failure the matter was referred to me by the present Resident Engineer, and 
I werit over the line with him and fixed on the alterations that are now in course of being carried out. 

92. Why did you not use open top culverts instead of earthen pipes where unusual carrying capacity is 
required-that is, open culverts which carry the bank on two stone walls, with longitudinal baulks? I do 
not follow you. 
" 93. In some cases the Commissioners saw during their inspection that the earthen pipes had been 

choked up on the higher side. I say why did you not use open top culverts instead of these earthenware 
pipes where the effects of a sudden storm would cause a flood? I said before that the description and size 
of the. waterways fixed by the Resident Engineer were considered sufficient. Where the pipes would carry 
the water I should prefer them to a perislrn ble timber structure. 

94. But those open top culverts are not perishable: they are two stone walls with longitudinal timbers? 
That would be a question of expense. If an earthenware pipe would crrry as much water as an open 
culvert such as you describe, T should prefer it for the sake of economy. 

9fi. Who designed what are known as the first, second, and third bridges over the Derwent River? I 
gave the general directions as to the details, the spans required, and the number of openings, &c. to the 
firm which was employed in lieu of an office staff. The different designs were then made by them and sub
mitted for my approval, while -I from time to time visited the office and examined the works in progress. 

96. Did you.folly consider and finally approve of these designs after they had been prepared? Yes. 
I had to decide at once on the letting of the contract, because of the ordering of the iron-work required 
from England for the purpose of the local manufacture. 

97. As you said you determined the details, how did you anive at the necessary requirements of these 
details,-such as the waterways, the carrying capacity of the girders, and so on? I said I decided the 
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general lines, the spans, the number of openings, and so on_. r' was .guided in that by the known flood 
levels, the extent of waterway required in the width, and also by my experience of other bridges across the 
-Derwent, which enabled me to fix the size of openings sufficient for any timber likely to come down the 
river during floods. The size of the timber likely to come down largely gt1ided me in fixing the spans, 
while also considering economy of construction. 

98. Did you satisfy yourself that the iron girders were designed of sufficient strength and correctly 
proportioned ? I did. , 

99. What test or formula did you use to prove this? The standard of the English Board of Trade. 
. 100. Can you supply the Commissioners with any of these data? The girders were calculat~d for a 

working compressive strain of four tons per square inch and for a tensile strain of five tons. 
101. Have these girders been tested by you or any other officer of the Department during construc

tion? They have been under constant inspection. 
102. Have you inspected those now standing on the wharf? I have.' 
103. Are you satisfied with the workmanship and details? .Generally. The work is a little rougher 

than the best English work, but it is strong and sufficient. 
104. Have you provided for any camber ·to these girders? The specification, I believe, provides for 

that. I don't think the camber is shown on the drawings, but I believe you will find the girders have 
been built with a camber. 

105. You fancy they have been built with a camber? I feel sure they have. 
106. Are any other instruc:tions given in regard to the camber of these iron girders that we do not find 

in the specifications ; are there any :figured dimensions on the drawings? I do not remember. 
107. Perhaps you could let us know afterwards? I will do so, but I feel sure thes~ girders are being 

built with a camber. 
108. Who is the officer who inspects these girders during prc,gress of construction? Mr. Jowett. 

They are also seen by myself and the Resident Engineer from time to time. 
. 109. What positi~n does Mr. Jowett h~ld in the service? He has been an inspector of works for 

seven or eight years past. 
llO. Has he any special knowledge of the construction of iron-work? Yes ; he is a mechanical 

engineer by trade. · 
111. Take, for example, the No. 1 bridge across the Derwent: how did you determine the size and 

thickness of the piers ? The piers were :first of all taken for masonry at a tenth of the span to be built in 
lime mortar, and I afterwards decided to adopt 5 ft. 3 in. as the size to be built in cement mortar, as being 
safer and more than an equivalent. 

112. Are you now satisfied that these piers are correctly proporti~ned to carry the maximum load and 
to resist all the strain on the girders likely to be occasioned by passing trains? , Perfectly. 

113. Why did yon build the abutment of the No. 1 bridge in _solid masonry? Because it cost no 
more than the expensive wings that would have been required along the water's edge, and made a much 
more efficient job. 

114. Are these abutments built in mortar or cement, or partly one and partly the other? Cement 
below and lime mortar above. 

115. Do you not intend to provide wing walls to protect the toes of the bank from the action of floods 
in the river? They are not necessary. The embankment on one side is protected by a rocky spur jutting 
out into the river, and it is formed almost entirely of solid ro_ck from the adjacent cutting. 

116. You are of opinion, tlien, that the provisions made are sufficient to protect the embankment? 
Thoroughly. 

117. Are you satisfied that- the bridge has sufficient waterway? Certainly, Sir. Practically the 
girders span the whole of the flood waters. 

118. Why did you sanction the introduction of descending grades on to the approaches of this bridge? 
Those descending grades do not exist now. I made a slight diversion of the line at that point and did 
away with the descending grades. [The witness referred to the sectional plans, but the alteration was not 

· shown. He said it would be supplied from the office.] 
119. You will supply the 9ommissioners with the plan of the alte1·ed grades at No. 1 bridge'? I will. 
120. It has been alleged there will be considerable top hamper on the girders when loaded trains are 

passing : are you satisfies. that all conditions have been considered and provided for to prevent the public 
being exposed to undue risk? Perfectly ; not only from the calculations made, but from examples of other 
bridges that I can quote-bridges more than equal in span and length .. 

121. Can you submit these designs for the inspection of the Commissioners? I can, and will do so. 
I will also· undertake to show that these bridges are not of the same strength in the girder portion as those 
now under construction. 

122. As to No. 2 bridge, without going into details as to construction of girders and so forth, will the 
remarks you have made in reference to No. 1 bridge apply equally to No. 2 bridge? Yes, and to No. 3 
also. The girders are identical throughout. 

123. As to No. 2 .bridge, what determined you to use caissons for this bridge? I would rather call 
them wrought iron cases. · 

124. Well, wrought iron cases. On what grounds did you adopt them? Simply economy, especially 
as I dicl not sacrifice efficiency. The contract provided for the adoption of one of four different designs for 
piers. First, masonry · piers, then cast iron cylinders, five feet diameter, with wrought iron solid bracing 
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· between, cast iron cases to· concrete piers, and wrought i1;on: cases to conci·ete piers. The cost ·of the pier as 
adopted is about £12 15s~-that. is the contract price per foot of depth. The. cast' iron cases with conc1;ete 
.filled in, £16 per foot of depth ; the cast iron cylinders with solid wrought iron bars between, £18 15s. per· ' 
foot of depth. So that betwe_en the first and· last mentioned there is a saving of something like. £6 · per 
foot in depth. _ Taking the pier at, say, 45 feet, there is an average saving of about £270. on every pier; , 

125. Are you satisfied that these wrought iron cases are sufficient to resist· all lateral _and_ .. tensile 
strains?_ I have every confidence in them. " 

. 126. Did you make any calculations to determine this? I made calculations as to the pressure· on the 
pier, top and .bottom, and as to the weight on the pier. The extreme pressure on the top of the 'pier is under 
two tons per square foot; the extreme pressure at the base does not exceed 3½ t.ons per square foot. The 
weight of the pier, which is one solid mass, is so_mething like 185 tons, '.and the dead weight on it.-30 tons, 
making 215 tons. · The· strain is .principally a vertical one, and for a dead load is only some 30 tons, over · 
the top of'the pier. · · · 

127. Can you supply any data.which will support these statements? I can. 
128. Will you do, so? I will, Sir. , 
129. Are you a ware of any existing bridge where similar principles of construction are adopted? Yes, · 

I have seep. similar bridges on a lirie I was con~ected with in England, for the foundations. of a pier 
carrying two arches .over the rive1· Ouse. · 

· 130·: To-M;·. Stanley.-W~~e these wroughtiron caissons? Yes, five feet square, 13ecu'ring wrought 
iron jack arches turned into them at water-level. The mairr pier ran up from that. 

131. By·the Chafrman.-What was the main pier? Brick-work. 
132. How would that compare as to the strength with the design you have adopted? Unfavourably, I 

should say, in.consequence of the enormous weight ef the arches on either side resting on these. I have 
a very light top weight. Besides, I assert that good cement concrete in itself woul_d be sufficient when set 

· to take the whole-weight. 
133. And to resist' alr the strain it would be subjected to? And to resist all direct vertical strains ; 

but I would not risk a conci·ete pier of that thickness without its being enclosed as is done in this case. 
134. How will the girders which are erected be tested when in position? By running an engine over 

in the ordinary way. 
135. Are the girders for No. 2 bridge now in course of construction, and what number, if any, are 

built ? _ I cannot tell you ·how many are built. · · 
136: Who is undertaking the construction of them?_ Messrs. Kennedy- and Sons are the sub-con

tractors under Mr. Falkingham for those in Hobart, and Mr. Knight is the su~-contractor for, those made 
in Launceston. 

137. Does the Launceston firm: undertake the contract for any of the girders of bridges i and 2, or are 
they principally connected with those for No. 3 bridge? I don't know how the contracts are divided. The 
girders are identical throughout, and I cannot say without enquiry which portion is being made by. Mr. 
Knight, and which by Messrs. Kennedy. I believe the Messrs. Kennedy have done the whole of the No. 1 :. 
bridge girders, and the same firm is doing most of the wrought iron cases. . · 

138. As. to the -design of No. 3. bridge, the Commissioners have not visited the locality of this· bridge, 
but understand that the design oftp.e girders is similar to those for.Nos. 1 and 2? They are.similar; I 
can produce the:working drawings. 

139. Will the same evidence, then, given as to Nos. 1 and 2 bridges applr equally to the girde1·s of No: 
3? Equally so, Sir. · They are· similar girders, and nearly similar piers, in No. 3. The only difference is,·: 
that in No. 2 the portion below the water is made rather longer. 

140. Otherwise No. 3 bridge is a duplicate of No. 2 bridge? Yes, in regard to the system of .con
struction. Of C<?µrse No. 2 bridge has stone piers introduced ; in No. 3 there are none. , 

141.' As to the Back River Bridge. The Parliamentary survey shows the route of the line more inla1:id 
than that followed by the present route. The present route follows the margin of the river; the Parlia
mentary route shows the line more inland. What induced you to alter the route, and 1·un parallel with 
the river at this Back River Bridge? 'It was a question, of economy, and it was done on the advic,e of the ' 
Resident Engineer, who made the alteration practicall:y:. We never follow a Parliamentary line c~osely. ,. 

142. Was that Mr. Mault or Mr. Sheard? Mr. Mault made the Parliamentary surve:r, and also the. 
Contract· survey. 

143. Has the retaini~g walls built faileq at that point? Yes, the original wall has failed. 
· 144. Can you state the cause of the failure? Utter inadequacy of strength. 
145. Who designed and is i·esponsible for the failure of. this wall? In the first instance, the Resident 

Engineer, Mr. Mault, ordered the work to be carried out without reference to me, or any permission to 
depart from the standard of strength fixed in the plans. • · 

· 146. Were you aware that the design was being departed from? Not in the least. 
147.·· Did you not inspect the work during the process of construction? After it was very nearly 

finished I inspected it. The greater portion of the length had been built and backed in when I first saw it. 
148. Did you then approve or disapprove of what had been done? I commenced to examine the face, 

showing it to the Contractor, . and to his men, and to Mr. Mault. I marked many places wh~re I disap
proved. There were vertical joints there to four feet or more in depth existing. - I found fault with the 
Resident Engineer for adopting a random rubble wall construction in such a·place, and he informed me he 
had.adopted it in the first instance from motives of economy, and promised that he would have no. more of 
such walls. · 
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149. · Were you satisfied with his explanation, or did you remonstrate with him for departing from the 

plans provided· with the contract? I. remonst,rated with him in the presence of the Contractor's Engineer 
and others, the words of my complaint being "that he had kicked his instructions as conveyed by standard 
drawings simply to the winds."' As the wall had been built for most of its length, I asked him for parti
culars of strength. I was supplied with the same, the Contractor's foreman asserting that although a thin 
wall, it was practically a mere skin over a solid stone bank. 1 have since found that this was anything but 
the case. The filling in consisted of clay and stone rubbish in a pocket between the wall and the solid 
ground, in wedge shape. 

150. Do tlie drawings in this paper correctly represent the wall as it was designed, and the wall as it 
was built? [Letter witli coloured drawing handed to witness.] Upon my receiving a sketch of the 
dimensions, of which this is a copy, I asked Mr., Mault how he had fixed the strength, and he informed 
me that as he only intended the wall to be a face to a stone embankment, he started with a thickness of 
18 inches at the top, setting off 6 inches to every 6 feet in depth. 

151. Do you now think, with the experience which you have obtained ·as to the failure of the wall, 
that the alteration of the route at Back River was an economical one? I could not answer that without 
comparing t_he plans. , 

152. Would you be able to supply the Commissioners with information on this head when you 
examine the plans? I can do so. . . 

153. Will you undertake .to .do so? Yes, I will .. 
' · 154.· Did you approve of the alteration_:_the diversion of the line at this point from the route shown on 

the Parliamentary plan to the present o~e? No, I did not. J did not examine the line after it was pegged 
beyond New Norfolk. I knew from the contract plans that it had been marked out. · 

155. Were you avyare of the alteration? Yes, I might have been aware of~he alteration. 
, 156. Are you satisfied that proper provision has now been made to resist the action of the floods on the 
wall a:ndthe Railway embankment? Quite, Sir. . · 

157. Do you think ·the form and description of the retaining wall now being built is the best form that 
could have been adopted? I should have preferred a slight batter, but we were fixed by the bridge and 
culvert over Back Creek and by t~e work that was previously in. 

158. What batter would you have provided fdr? A batter of one in six. 
159. · Tha~ is two inches to the foot? · Yes. 
160.- To J.1£1·. ·Btanley.-What do you mean by the work already in? ·Ther!) was a portion of the 

· Back Creek bridge designed with a vertical face, as most b1·idges usually are. As that was vertical we 
thought it better to run the wall vertical also, so as to leave nothing for the action of the floods. 

161. Would there have been ·any very serious objection to a· set-off equal to the batter of the 
wall? We thought it would look better t6 have one class of face, the present wall being vertical. The 
shength is amply sufficient. · · · · 

162. By the Chainnan.-Does this wall not take more to construct than one with a batter? Only a 
very little. 1 

163. You would not have inclined the face, then? No, I should not. The only difference is in the con
c1:ete backing. 

164. Compare the character of the two works-the ·old road bridge and the present railway bridge. 
The.latter has nearly double the capacity of the other. Why did you increase the span of the railway 
bridge for additional waterway by p~·oviding vertical headway? I thought it advisable to keep the 

. surface of the arch as high as :possible, considering the floods likely to occur in the Derwent. 
165. Can this additional waterway be utilised? It is 'only required for the back-water of the Derwent. 
166. A1:1 to the Plenty Bridge,-are you now satisfied as to the carrying capacity in respect to extra- · 

.. ordinary floods? Perfectly ; it is more than double that of the road bridge, which has stood for seven 01· 
eight years. The whole floor of the railway bridge will be above the level of the highest known•floods, as 
far as we can ascertain. 

167. Do you think you have had reliable information? I believe so. 
. 168. Coming generally 'to the railway works abutting on the River Derwent, are you satisfied that due 

precautions have been observed and provision made to protect the railway works from the action of extra
. ordinary floods? I believe so. I don't know that _there is any undue risk. 

169. You do not anticipate any damage from floods? I do not, Sir. 
170. The Ghairman.-Thiit is all I have to ask. My brother Commissioners will, no doubt, put 

·some questions. We shall have ~o call you again, Mr. Fincham, in reference to other lines. 
171. By M1·. Stanley . ..:.....In reference to surveys-l10w were tf1e Parliamentary surveys carried out? 

Were they carried out directly by your staff, or by contract? They were carried out by such strangers as 
we -could engage. Sometimes they were carried out on the contract system. We did the work of the 

· Derwent Valley line by-contract. · 
172. Do you think that a desirable way of carrying out a survey? I do not, now. I have entirely 

abandoned contract work. ' . 
173. You'. don't follow that method- now? No: for these· Parliamentary surveys ,vere proposed the 

amount avail;i,ble was very little, and I could often keep within the limits by contract. Then I had no 
means of supervision, and such routes were adopted as the EI\gineer on the whole thought the better. 

174. I think you said you made a pr~liminary ex~inination of the country bef'qre the survey? Yes. 
. · 17?· Then you gave, in the first instance; general instructions to the Engineers? Yes, I gave general 
instructions. · 
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' 176. After the P~rliamentary sur~ey was made -did you or any other officer of the Department inspect 
the survey before tl1e plans were submitted to Parliament? No ; there was no time for that. 

: . 177.,_ Did the surveyors leave any marks on the ground,-pegs or otherwise? Not that I am aware of. 
·It 1s possible the surTeyors might have left !l, few rough marks, such as a peg here and there, but there.are 
no marks as a rule left·on a Parliamentary survey. , · · 

178. Who prepared the Parliamentary sections and graded.them? They were done,,in the case of the. 
Derwent Valley Lir1,.e, by Mr. Mault, and corrected by me on completion. 

179. How were the permanent surveys carrie~ out-'-by contract or by the official staff? In the case of 
the Derwent ·Valley Line, under contract by Mr. Mault. . . , 

· _180. Then at that time I presume you had ·no reason to be dissatisfied with Mr. Mault's meth.od of 
makmg a su,r-vey? No, certainly not. 
· 181~ Was there any check exercised on the way the survey was' carried out under the contract? 
No; I trusted the_ Contractor, who was a Civil Engineer. , 

182. At that time you had confidence in Mr. Mault? He came to us with very high testimonial~ from , 
England, and I had every coµfidence in him. At the present time I am not required fc> supervise. A 
gentleman has been engaged as Inspecting Engineer, and we will now have all the work checked. 

-183. I think you said to the Commissione~s that the Surveyors had instructions to explore and examine. 
the country, and to obtain evidence as to the required waterways? Yes; they always do so .. 
· 184. Does that apply to all, the waterways, bridges, and culverts? All the larger bridges and water-' 
ways I look into myself. As regards. the minor culverts and waterways, I leave t4em all to the local 
Engineer,. who has better opportunities of knowing the requirements. ' 

185. Was it the Surveyor or the Resident Engineets duty to ·determine the waterways on the Derwent 
Valley Line? The Surveyor and the Resident Engineer were the same m_an. , , 

186 .. What i's now your method in respect to the determination of.waterways generally-are they fixe,d 
by the Surveyor or the Resident Engineer? Our Surveyors are not in all cases construction Engineers. I 
never employ a man to survey a Railway unless he has a knowledge of construction. · 

, 187. Did you allow the Resident Engineer to determine the mip.or waterways without submitting the 
same to you? In the·first instance he determined them; he then submitted them to nie and furnished the 
sections afterwards durin~ construction. I believe several alterations were made without reference to rn,e. 

188. After the Resident Engineer submitted his proposed waterways, did you take steps to satii,fy 
yourself before authority was given for the work? When the plans were first sent in, yes. I looked 
through them in the office and approved of tliem from my general knowledge Qf 'the district. 

189. Did you go over the gl'-Ound and judge for yourself? I did not; it would be impossible f<;ir me 
to do so. 

190. I presume, as Engineer-in-Chief, you frequently make visits of inspection? Yes, as of~en as 
possible. · 

. 191. During these visits has your attention never been drawn to the question of waterways? did it 
never strike you in fact that many of these waterways ,were insufficient for the drainage area to be provided . 
for? Excepting in the case of the culvert at l5 chains from the junction, no. · 

192. Our attention has been drawn to .the case of a number of 18-inch earthen pipe drains which in 
some cases have been altered to two or three pile openings of 10 feet each. In going over the works did 
the insufficiency of those pipe drains come under your notice? Yes, in reference to the severe test of the 
late storm. 

193. Not when ·you were inspecting the works before? They had nevei·, bee·n found insufficient befo;e,· . 
The contractor, and those in his interest; say they have spoken of the insufficiency of the culverts, but I 
cannot charge my memory to say positively. · 

194. What is the usual rainfall in this country ?-I mean the maximum rain:fu.11 per ho'ur? The yearly 
rainfall is about 24 inches. · 

· 195. I do not refer to a,n exceptional storm, but to the maximum steady rainfall . ..:.... What would you 
take it to be in the district? I should take the largest possible shower in one ho_ur. 

196. What is that? I should think an inch per hour. We have no very authentic records on 
the point. 

197. Can,you state approximately what is the largest area of watershed _an 18-inch pipe drain will be -
sufficient for with that_ rainfall, taking a current through the channel of four miles an hour? I could not, 
without calculation. 

198. Could you not say approximately within a few acres? No, I.could not do it with_out calculation. 
199. Mr. Stanl.ey.-I m,ay state my usual practice is to allow an 18-inch pipe drain for an average _ 

area of eight acres only. Now many of those we inspected the other day must have exceeded a hundred 
acres ; I am sure it was over 100 acres in one case. There is one case at 3 miles 2 chains of an 18-inch 
pipe drain. From what.I could see of that watershed I should say it was nearly, if not quite, 100 acres. 
There were many other cases to which my attention was drawn. Do you not think it very evident that a' 
discrepancy such as that should have attracted your attention ? It might have done so. I cant't ~ay now 
whether I called attention to the fact that the culverts were not sufficient; when I saw them I believe I did. 

200. What general instructions do you give· your Resident Engineers as to ~he alterations in works'. 
provided for in' the contract? To submit them for my approval. · 

201. Were you not aware that Mr. Mault,,as Resident Engineer, was making extensiv:e alterations in 
the Derwent Valley. ,Line? In respect of waterways, no. In regard to' alterations in the line, short 
deviations were submitted to me ; there was one at Boyer's land. Other things were not submitted to me. 
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The route at one part of the line has been altered from a marshy flat and thrown lip and down .along the 
hill sides,-a most dangerous and inconvenient road; that was done_ without my knowledge. 

202. Who made the alteration in the case of the culvert at Om; 15c. 601. ?-that was. originally a 
4 ft. by 3 ft. culvert, and altered to three 15-feet pile openings. Who is responsible for that alteration? 
Mr. Sheard, the Resident Engineer, knew the culvert was condemned, and consulted me as to the new 
openings, of which I approved. . 

203. By whom was the culvert ·condemned? By myself,_ as soon as I saw it._ 
204. Then the alteration in that cas_e was made with your approval? Distinctly; one 15-feet span 

with timber-lined abutments and wings; but as I disliked the use of timber-sheeted wings and abutments, 
I decided, when the other alterations due to the flood were under consideration, to put three spans, leaving 
the two end spans to be filled up with earth in lieu of wings, as the cost would be, if anything, less. 

205. Did you ever make enquiry of the Surveyor or Resident Engineer as to the method followed in 
determining the size of the waterways where there were no existing bridges to guide him? No. 

206. You cannot then say whether the watersheds were traversed or not? I do not suppose they 
were, as the w_ork was done by contract. 

207. In your agreement with the Contract Surveyor, did you not include provision for traversing 
the watersheds? No. 

208. Was it understood that he had to examine thein? It was understood that he should examine the 
country so as to enable him to determine the waterway required for each culvert. 

209. In the case of road diversions, would you be good enough to explain t~ the Commissioners how 
you determined the width and grade of these diversions? By that existing in the immediate locality. 

210. You were g{1ided by the original road? Yes, by the width of the road at their end of the 
diversion. 

211. Does the Railway Act make any provision as to the character of road diversions? No, it does not. 
212. Were the Road Trustees consulted, and tlrnir consent obtained as to the alteration ofroads? No. 
213. Then you used your own discretion in dealing with them? Yes, I used my own discretion. 
214. Can you give the Commissioners any info1mation as to the cost of Parliamentary and permanent 

surveys.-Can you state what the Parliamentary survey cost? The Parliamentary survey of that line 
extended many miles before the line was adopted. I suppose tt cost about £10 a mile. 

215. Was that the contract rate? I could not tell from memory. I can supply that information. 
216. Can you state from memory the cost of the permanent survey? Yes. 
217. In that case was it by contract at a stated price? My first ·arrangement was at £15 per mile, 

but subsequently I recommended an increase of £5 per mile, on the assurance of the contractor, Mr. Mault, 
that for that sum he would take every possible trouble, and make any alterations which I might desire. 

218. In entering into a contract for this survey, did you agree subsequently with the Surveyor as to 
the work he was to do for the payment mentioned? Yes, and as to the method of pegging, and fixing 
bench marks, and scales for plans and sections, and so on, I gave general instructions as to marking the 
line, and so forth. 

219. Can you furnish the Commissioners with a copy of these instructions? Yes, I will try. They 
were not written instructions. The contract plans were shown the Engineer, and he agreed, for a certain 
price, to do the work required. That price was submitted to the Minister and approved, and the Engineer 
was notified accordingly. There was no formal ageement. 

220. Did you not furnish him with written· directions as to the work to be done for the money paid? 
I don't think that was done at the time ; certainly not in writing. . 

221. Did you include any provision in your estimate for the cof.'t of the surveys? I might have 
included it under the head "supervision." You will see if you refer to the estimates. LWitness refers to 
Parliamentary Paper 5, Sess. II., 1883.J No, there is no provision in the estimate .. I remember the cost 
of the surveys came out of the construction vote. In the case of the Derwent Valley line it was so. In 
many other cases we had a special grant for the surveys. 

222. I understand you to say that in the other cases there was a special vote ? Yes; in the same 
session we had so many Parliamentary surveys provided for, and so many contract surveys. That applies 
to the Fingal and Scottsdale lines ; all the rest came out of the construction vote. 

223. Referring to the alterations made in the directi~n of the line in the vicinity of Back River, did 
you make any comparative estimate between the line as originally shown on the Parliamentary plans and 
that afterwards marked out on the permanent survey? I compared the two plans, but I did not make 
any comparative estimate. 

224. By .1lfr. Lawde1·.-Then to what extent did you make the comparison? The Parliamentary 
survey and estimate are distinctly understood to be never more than distinctly approximate. The line is 
not even marked on -the ground. After the line was marked out I should compare the plans, but in a 
general way only. · 

225. But, in this case, if any additions were made to the length, or deviations were involved, you must 
have made some comparison? The only addition to the length was going round by_ North Bridgewater. 

226. Then, are su?h alterations binding? I should have to carry out the plans generally. 
227. By M1·. Stanley.-My reason for asking is to ascertain what determined you in adopting the 

working survey instead of the Parliamentary plans? It was economy merely. The section Mr. Mault 
gave me did not show any retaining wall at Back River. It merely showed some pitching. I therefore 
concluded it would be more econo~ical to take the Back River rou~e. 
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228. You did -not prepare an·y plans and comparative estimates, then, in reference to that route? No, 
certainly not. · 

229. With. the knowledge you now have, Mr. Fincham, do you not think it would have been more 
economical to have adhered to the Parliamentary survey? [Witness refers to plan.] No. If the work 
had been properly constructed the advantage from an economical point of view is in favor of the contract 
line. 

230. In saying that, do you refer to the retaining wall? Yes ; if it had been properly constructed I 
am of opinion that the comparison was in favour of the contract line. The Parliamentary plans show 
some very heavy cutting which would have been needed, and a bridge over the Back River, which is avoided 
on the present plan. · 

231. Can you give the Commissioners any idea as to the probable cost of the bridge and retaining wall 
over Back River now being carried out? Not from memory. I will supply that information . 

. 232. I think you stated to the Commissioners that the line .on the north side of the Derwent had been 
adopted at the request of Members of Parliament? Yes, that is the case. I was pressed to make a survey 
in the first instance there. 

233. Then it was not on your recommendation that the north side was adopted? After the survey 
was obtained I recommended its adoption, but it was initiated at the request of several Members of Parlia
ment. I selected the south route first of all. 

234. Had you ·much pressure brought to bear on the Department by Members of Parliament-or was 
it merely an expression of opinion in the House ? · Merely an expression of opinion in the House. 

235. What has been ·your practice in 1·egard to side cuttings ?-do you take an additional width of 
land where side .cuttings are required? Yes, where I know that it is required. 

236. I observed in several places that the cess between the toe of the slope and the edge of the side 
cutting was much within the limits of the specification? Yes, it is so. 

237. At these places has extra width been taken to provide for the side cutting? No, it has not. 
238. Did not you consider it necessary to do so? I should have clone so had I been aware of it ; but 

in many cases, to suit the contractor's own purposes, it has been taken beyond limits. 
239. To 1lfr. Larvder.-Is it the custom to show the contractor where the slopes should be taken off? 

Yes; but you can't regulate this where the contractor acts in defiance of his instructions. · 
The Commission adjourned at I o'clock until 2 P.M. 

AFTERNOON SITTING. 

The Commission reassembled at 2 P.M. Present-All the Members and the Secretary. 

MR. FINCHAM'S examination continued. 

240. By 1lfr. Stanley.-When the Commission adjourned we were referring to side cuttings. Should 
the Resident Engineer not have taken steps to have got the necessary width at these places? Yes, if 
applied to. It is for the contractor to say where he wants to get the stuff out. 

241. I presume the Resident Engineer must have seen what the contractor was doing, because these 
side cuttings occur at several places along the line ? Yes, but it does not follow that be saw them in time 
to stop them along the line. 

242. I can understand that if it had been only an isolated case or two, but there are several of these 
places? The Resident Engineer will be able to tell you about these. ' 

243. I notice that the inlets and outlets to culverts have in most cases been left unpitched : is there 
any provision in the schedule for the rejection of such work? Yes ; you will find a provision in the 
specification. 

244. Do you refer to section 26 of the specification ? No, to section 25, " Inverts and pitching." 
245. Can you say whether instructions were given to the contractor to pitch these inlets and outlets? 

On this point I must refer you to the Resident Engineer; he can give you full information. He com
plained that he could not get the work done. 

246. Are your instructions to the Resident Engineer to have them pitched? Certainly. 
247. Is it the practice in your Department to require the contractor to request the Resident Engineer 

to inspect the foundations before proceeding to put in masonry or concrete? As a matter of fact the 
Resident Engineer is advised by his Inspectors when foundations are ready, and advantage is taken of that 
to inspect them. 

248. I obse1we in a statement you have furnished the ·commissioners with, that some exception was 
taken to the foundations of pier No. 7 at bridge No. I over the Derwent River, and it is stated that the 
foundations were pnt in on a Sunday morning, when neither the Resident Engineer nor the Govern
ment Inspector were pres.ent : what steps ·were taken by the Department in that matter? I proceeded to 
the work on the Monday morning and met Mr. Climie and the other officers of the Contractor's .staff 
there. I informed Mr. Climie and the Resident Engineer that I should support the latter's claim, and 
have the whole foundation cleared out to the solid, no matter what it might cost. I believe, as a matter of 
fact, Mr. Sheard found that it was only necessary to take out a part of the concrete to where some five to 
fifteen inches of sand and clay were left in as part of the foundation. 
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249. Are you satisfied that ~ e:ood foundation was secured in the end for -these· piers? I am perfectly 
satisfied as to the integrity of Mr·. tiheard, and he is pe1fectly satisfied with the foundations now. 

250. When passing along the line on the occasion of our visit there was some pitching pointed out as 
having been objected to by the Department : on what grounds was that pitchin~ objected to? It is all 
through the line. We object to pay the price because the pitching is not up to specification. The Con
tractor does not deny this ; but he says it is good enough. 

251. Under the contract you have power to arrange a reduced price, have you not? Yes, I have 
offered to do that. · "\ 

252. In the case of the faulty pipe drains, pointed out by the Resident E11gineer, are you aware if 
these were included in the monthly certificate, or struck out after the damage by floods? I believe they 
were so included by the first Resident Engineer. 

253. Have they since been struck out? No; but I have compromised the matter with the Con- -
tractor in this manner: when I inspected the pipes and other works on the present Resident Engineer 
taking charge of the line, the faulty pipes and method of laying were pointed out to the Contractor. He at 
first denied both, until we came to a place where the men were engaged in laying the pipes without the 
slightest attempt at compliance with the specification. I then required the Contractor to open out the pipes 
throughout the line, and engaged to pay the cost if it could be shown that the Department was in fault ; 
and I required that he should pay the cost if it could be shown that the fault lay with the Contractor. 
Repeated promises were made to have this done, but without effect, and, as a last resource, I instructed the 
Resident Engineer to strike a certain sum out of the certificate until the examination was made. This sum 
still remains to the credit of the Department. 

254. "\-Vhat was the principal fault found ,vith the pipes as laid? They were not sunk in a bed, as they 
should be; the jointt- were not luted with clay, and in places they were actually supported on a mound of 
loose earth. 

255. Your specification contains provision for sinking them in the solid ground, does it not? Yes, to 
the extent of half theii- depth. 

256. What is your practice in cases where the Contractor disregards the instructions of the Resident 
Engineer in respect to the manner of carrying out works, or the quality of material, and so forth? My 
practice is to stop payment, and, in extreme cases, to stop the whole certificate. 

257. Immediately the :Llesident Engineer refuses to pay for work not approved of? Yes. 
258. Was this done in the case of the retaining· wall at Back River objected to? It had been already 

paid for ; I am not sure if to the_ full extent,· bt1t the wall had been paid for by Mr. Mault. 
259. On its fal1ing, was the item struck out of the next certificate ? I cannot tell from memory? 
260. I suppose Mr. Sheard would know? Yes, he would know. 
261. You informed us that you determined the width of the piers of No. 1 bridge by making them a 

tenth of the span when to be built in lime mortar, and afterwards reduced them to 5 ft. 3in. when in cement 
mortar : would the height of the pier not affect this question? Yes, no doubt it would. 

262. Diel you take this into consideration in dealing with the matter? Yes. 
263. And you are satisfied that the width of the piers as now being carried out is sufficient, taking into 

consideration all such matters-the height of the piers, the height of the floods, and so on? I have the 
fullest confidence in them. 

264. In considering the strength of the piers of No. 2 bridge, which are concrete piers with wrought 
iron casings, have you considered the lateral and longitudinal vibration on these piers? The lateral I have, 
and allowed for it in No. 2 by the width of the piers. In those of No. 3, owing to the skew, the normal 
width of the piers is increased. 

265. How have you provided for the longitudinal vibration? There is the expansion clue to the 
girders. 

266. There would be a certain amount of vibration caused by a passing load? You mean by the 
passage of the trains ? 

267. Yes? Yes, there would be vibration to a certain extent, but not enough to affect a pier which, 
in the mass, is 215 tons. · 

268. What height are the piers of No. 2 bridge? Above the finished foundation, about 45 ft. The 
base is to be enclosed in a footing of _concrete. 

269. Would the strain caused by a passing load not induce tensive strains in the concrete in certain 
parts of the pier? I think it would be hardly possible, as I should have a loose road over the bridge. 

270. Still, the effect of a rolling load is to produce such strains? Yes ; but the case is vastly different 
in a fixed an_d a loose road. 

271. Do you tliink it would take up the strains that I refer to? Yes, I think so. 
272. Have you made any actual calculations as to the stability of the piers under every description of 

strain to which they will be subjected? Yes ; I have made calculations as to wind pressure on the girders, 
and the weight of a combined dead and live load on the piers. 

273. Would the wind pressure on the piers not have the effect of producing tensive and compressive 
1Jtrains on the concrete? I don't think it would be appreciable at all, because the piers would stand, 
roughly, in the direction of the prevailing wind. 

274. Do you think it is a good practice to design piers of this kind without some reliable data? I 
think so, seeing that the case is tied together in all directions by braces. I consider, for the small size of the 
spans, that the piers are enormously strong. The plates enclosing the caissons of the bridges over the Tay 
and Forth are only t of an inch thick. 
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,. 275. Those piers are a considerable width, 'are they not ?-here_ we have to' deal with piers only four.· . 

feet in thickness · a.nd 4-5 _feet in height? Yes, and comparing those with 5 feet cylinders you find an 
enormous difference in my favotir with regard 10 the area of the piers and the pressure. 

276. I~ it the usual practice to d~sigh pier& such 3<s those of No. 1 ~ridg~ without any batter? It is 
as often done one way as the- other; T4at is the case in this country. . . 

277. Of such a height? . No, not so high.. In the case of any lateral thrust, as -of an arch, · I· should 
consider it necessary; .As these piers have to bear the mere pressure of vertical weight it is not of_ so much 
importance. , - ' 

278. As a matter of fact, is it not the usual practice to batter piers ~both on the cross section_ of the· 
piers and tlie longitudinal section ? Both plans are adopted. 

279. Can you refer to any example of a bridge so high as those of No,_ 1 bridge bu_ilt with'out 
a batter? No, I cannot do so at the moment. · 
· 280." I think you stated that you had satisfied yours~lfby calculation, that the g~rder~ being constructed 

· for these bridg!ls are of sufficient strength to meet all requirements? Yes, Sir. 
281. In making these calculations what did you take the dead and rolling load- at? I c9mbined the 

dead and rollingJoad at I½ ~ons to the foot run. , , 
. 282. I observed in the case of the' girders being· constructed to carry the road on top that the T iron 

stiffeners are only placed 12 feet apart. Do you think this is aceoi·ding to usual practice? The T iron 
· stiffeners are 12 feet apart outside, but only 4 feet apa_rt inside. [The witness here described the stiffeners 
on the plan.] _These T irons are intended to stiffen the plates. . 

283. Do I understand the T irons are not constructed so as to transmit the strain on· to the :flanges? 
No, it is not required, they are only to stiffen the plates. 

284. Then you think in the designs of these gird.e1;s, the question of stiffening the ~eh has_ been 
sufficiently considered and provided for'! I think so. .· . · 

285. You stated in conversation that inst~nctions had been given t~ construct- these girders ·with: a· 
camber? Yes,' a cai:nbe_r of I½ inches. · · , . · . . 

286. Have you satisfied yourself that this camber has been provided? In the .case· of some ,of the 
girders I have. , 

287. Would you consider it safe to allow such girders to be erected without a camber being provided? 
I .should consider girders o,f this description perfectly safe without any camber. I consider them specially· 
stiff. . ' _ · 

288. But under -a rolling load such as yon provided these girders should be te1:1ted with, <lo you not 
anticipate there_ would be some deflection"?' No doubt there is more or less deflection with every girder 
under a heavy load. · 

· 289. Then in the even£ of any of these girders being built without cambei· it would sagg-? The 
deflection would be very slight, and __ the girders are so stiff that it would imme"cliate_ly recover itself. 

290. But while the load was passing over the girder would deflect? · Under a very heavy loaa'-it 
might deflect for a quarter of an inch. 
· 291. Do you not ti1ink this would injure the girder'by buckling_ the web plates·? I cannot sup·pose 
such a case, as the girders are being built with a camber. 
. '292. Did you observe any camber in the girders at the Plenty Bridge on the ·occasion of_ our visit 01~ 

Thursday? Yes, Sir. · , 
• I • 

293.' Did you not observe that these girders were absolutely horizontal and without any camber _ii.tall?, . 
No, I diu not see that. I don't think any one could detect a slight camber, who had not seen it before the. · 
girder was up. It would go dowi;i, of course. 

294. What, under the weight of the girder? Yes, during building I should expect it would. T_he · 
Inspector, Mr. Jowett, has remarked to me upon the stiffness of these_ girders, and that they did not lose, 
the camber with which they were built. . · _ _ 

295. Do you 1·equire the girders to be tested at the works before being sent ori _to the line? -No, I do 
not. There are -no applianc~s for doing so. 

297. Is it not usual in English practice to require that to be done? I believe it is, but. this is not th~ 
same case. 

298. Would there be any insurmountable difficulty in having the same practice pursued here? · I don't 
know where I- could have got the appliances. . · . · 

299. Could you not have tested them by· loading, them with rails? I don't know whether I could 
have got some seventy or eighty tons of rails on to them. 

300. To M1·. Lan•der.-What do your rails weigh,........:40 lbs. to the yard? No, 42.lbs., 24-ft. rails. ·. 
. 301. By 1Wr. Stanley.-! notice in clause 74 of the specification you provide a test for wrought iron, 
. and I think that this test has to be made at the expense of the contractor ? That is so. · · 

302. Were any steps taken to enforce this condition? No. 
303. Did you not think it practicable to do so? I don't think it would be practicable here; It was 

·. put in t9 meet the event of an order being sent Home for the girders. The metal is tested from time to 
time by examination, bending, and, so on: · 

304. But you do .not test for tensile strength? No. -
305. Do you think there would be any difficulty in getting a rough testing apparatus rigged up for the 

purpose ? I think there would be a great difficulty in 'gettin~ any satisfa?tory machine rigged up. . 

I ,J 
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305*. Of coi1rse I should,.not expect, in a place like this, to find appliances that would give an accurate 
test; but do not you think it would have been possible to have got some test tliat would have enabled you to 
judge as to strength? I preferred to judge for myself, by the aspect of the metal -when broken, and so on, 
instead of by a rough _appliance which_ could give no reliable result. . 

306. You can't ~ay, then, if the iron has the required strength for resisting the weight of the girder? 
No; I.could lui,ve done so if at home in.England. . . 

307. Did you object to the construction of the girders in the Colony ? Yes, I did, on the score of 
extra cost, and also on the score of the absence of :g1.eans for testing the quality of the iron. 

308. By .Llfr. Larvder.-C~n you let us have a copy of the letters in which you made that protest? 
No, I only objected verbally, as far as I can remember. 

309. To whom did you object? To the Minister. 
310. By .LV.fr. Stanley.-Reverting to the masonry in No. 1 bridge, take the abutments; do you not 

think you would have saved considerably by adopting the usual systelll of building voids in those abut
ments ? No, not in such a narrow abut!J1ent. I should not have felt justified with walls of a less thickness 
than four feet, and the amount of the voids would not have been worth saving. 

311. What is the width of the abutment? Nine feet throughout inside the piers. 
312. I thought it was 1~ feet. No, the piers are 14 feet, the abutment 9 feet. 
313. Don't you think if you harl built the walls with a batter it would have been quite safe to have 

left a void in the centre? Yes, I s1ippose it w'ould have been safe, but 1 foot or 18 inches of such masonry 
is scarcely worth saving in such a work. I should have sacrificed a vast amount of stability for a small 
saving. Besides, it would have necessitated an arch above the void, which is saved by the present plan. 

314. Are such voids not often closed with covers on the top? Yes, they are. 
315. Do you not think it necessary to protect the toe of the bank on the New Norfolk side of the No. 2 

Bridge against the possible effects of a flood in the Derwent? No, I think not. It is all of stone, and it is 
protected above the bridge by a rock jutting out, which will cover it. 

316. What is the height of the retaining wall now being built at Back River? The drawing will 
·tell; I think about 25 feet. 

317. Its thickness without the counterforts is 5 ft. 3 in.? No, it is 4 feet, I think, and 5 ft. 3 in. the 
counterforts. The whole thickness is nine feet, including the counterforts. 

318. Is it built vertically back and front? Yes, back and front. 
319. In the case of such a retaining wall, does not the pressure increase from the top of the wall to 

the foundations ? I suppose it is greatest about a third of the way up. It would, of course, increase from 
the top to the bottom. 

320. Is it ,not usual to design such walls with a battered face? Yes, a battered face is the more 
common method. 

321. As a matter of fact does it not save material? I think it does in many cases. 
322. Do you not think you could l1ave saved a good deal of material in this case by adopting that 

design? No ; in this case we were pressed fo,r room for the curve, and advantage was taken of the absence 
of batter in giving us more room on the top. 

323. Can yo_u tell us what the cost per foot of iron was in the piers of the No. 2 bridge,-I mean per 
foot of height? You mean the amount due to the cases ( refers to notes). I think the amount due to 
the iron cases is £9 17 s. 3d. per foot ; to the concrete, 30s. per cubic yard, that is, £2 18s. 6d. per 
foot of heigl}t. We pay 30s. per yard for concrete in cylinders. 

· . 324. Then taking concrete at 30.~. per yard, the price of the iron cases at £9 17s. 3d. per foot would 
allow of 6½ yards additional concrete to every foot of height. Suppose you had constructed the whole piers 
of concrete instead of combined concrete and iron, do you not think this additional concrete could have been 
so placed in the pier as to have made a -much stronger and even cheaper pier.· I mean, do you not think 
you could have designed a pier entirely of concrete that would have been stronger than the present pier? It 
would have made a thicker pier, certainly, but I should not have cared to leave a comparatively green con
creted pier exposed to the floods of this river. I would not have riskecl them unless of great extra 
thickness, and in that case I should have built them of masonry. 

325. How long does concrete take to set? It should have set in a few days, and, of course, it hardens 
year by year. 

326. But how long, according to your usual practice, does it take for conc1:ete to set to take weight? 
Well, I would not like to put weight on it under a month in such a place. 

327. Take' the case of concrete culverts: is the time allowed not 48 hours'! I should never allow 
such a short time as that. I would certainly not have any weight on the top of a pier under a month. 

328. Don't you think in a river like· the Derwent it would be a saving ~o erect a pier entirely of con
crete 7 I should not have liked to have done it. Had I abandoned iron I should l1ave done it of stone 
work. I think your comparison is not equal, because the price the Contractor wquld have demanded to build 
in concrete only would have been different- and higher than when merely thrown down iron cases. 

329. Suppose you had adopted cast iron caissons for that part of' the piers which is below the water, 
do you not think it would have been safe? Yes,- it wou'ld have been safe. And a cheaper pier? 
Certainly not. , 

330. Don't-misunderstand me-I only mean the caissons to be carried up to the level of the water? The 
extra ·cost of ,cast iron would have been more than you -would have saved up above. You must have had a 
larger pier on the top, and the wl1ole co_st would have been materially increased. 



331. What is t.he contract price ? £22 per ton. 
. 332. I think you stated thi;. morning that when you fir.st inspected the original retaining wall at Back 

R1vei• you we!"e informed it had been· ba,Jked up with srone. Yes, I was told that it had been backed with 
stone; that was the justification offered for this wall. 
· 333. Do you think that if it had been so it would have stood· the pressure of the bank? I should 
have made no difference. I should not have been satisfied. 

33_4. Is it intended to take any measures to protect the toe of the bank at the Plenty Bridge? Yes, 
it will be }Jitched. 

335. It is well under the influence of the flo~ds ? Yes, it is to be pitched. 
336. By Mr. Lawder.-Did I understand you to say that the estimates submitted to Parliament were 

made up on the bills of quantities submitted for tender? No, pardon me. When I made that answer I 
was being questioned abo11t the ·contract particulars. The reference was this. I think the Comrr.issioner 
who asked the question wanted to know whether I explained to the Minister or the Government the 
excesses over the estimates made originally, before the tender was accepted. I said the tenderer's prices 
were checked on an estimate of mine based on the bills of quantities on which the tender was made. 

337. Are the quantities shown in the schedule those made from measurements made in the fie!Q. or on 
the pLms? The quantities are calculated on the plans. 

338. From the plans, not on_ the field? No, certainly not . 
. 339. "'liV ould the Minister in sanctioning the co_ntract, when over and above the vote made by Parlia

pient, do so on yonr recommendation? Yes, I would be required to make my recommendation on anything 
which affected the cost of the line. 

340. I presume your recommendatiop. would be accompanied by some explanations as to the discrep
ancies between the estimate and the tenders? Yes, it would be. But a fair comparison cannot" be made 
be_tween a. Parliamentary survey, which is only approximate, and an estimate based on detailed quantities. 

341. I think I understand yon to say that you have a more detailerl and. accurate survey than the Par
liamentary survey? Well, no, that comes long after, when the line is beginning to be constructed. 
· 342. In that case do you accept a tender before you make detailed estimates? No ; but the Parlia-
mentary estimate is essentially approximate, and must be so, for the line is never marked out under it. 

343. What is the difference between your detailed estimate and the estimate for tenders for the contract? 1 ' 

My estimate is made merely for the purpose of checking the tenders, and is based in the same way as for 
conditions of tender. · 

344. Does it go to Parliament or the Minister ? No, it does not. The Parliamentary estimate 
goes to the Minister and is submitted by him to Parliament. The Contract estimate is . only for one 
part of the line. It does not deal with the probable price of rails, the amounts to be paid for land compen
sation, and other items which may vary. 

345. But it includes items on which ex-Jesses might be made. The difference in the price of rails 
would not have a serious effect on the total of an estimate? If I am clear, now you speak of the difference 
of my estimate at the time the tenders are received; my estimate is made for one portion of the work 
only. 

346. I understand you do prepare detailed estimates for your own satisfaction : well, in what respect do 
you compare with that estimate the tenders received from the various individuals? Generally. That 
detailed estimate is made long after the Parliament has sanctioned the line. 

347. And you do not think it necessary to send that up to the Parliament for its sanction? I am 
never required to do that. If there is a'1y difference the Minister has always been made acquainted with it. 
I do not recommend any railway line without acquainting him with the amount of my estimates. 

348. Do you make him acquainted with the amount of your estimates before receipt of the, 
tenders ? No. 

349. Does your estimate then made differ and vary from the original Pa1:liamentary estimate i Yes, 
it would. 

350. In the case of any considerable variation, would you not think it necessary to inform the Minister? 
No, I have not thought it necessary, because Parliamentary estimates have always been understood as 
approximate estimates. The two estimates cannot be compared. The quantities would vary, and the lines 
would run in different places. 

351. I understand from you that you first proceed over the country in which it is proposed to carry a 
line of Railway, and make a flying survey. Of what does this flying survey-consist? Generally an 
examination of the country proposed to be traversed. 

352. By your eye or by instruments? By the eye. In doubtful places I would use instruments. 
353. Then you merely prospect, in fact? Yes, I merely prospect so as to give general directions for 

a survey. 
354. Then _you don't go over the line again to point out your survey to the contractor surveyor, to 

show him the exact ground or the alignment you have selected on which he is to make his measurements? 
In some cases I have done this, but not always. 

355. Do you go over it after the surveyor has completed his detailed survey and check his calculations, 
or ascertain whether it could be more economically constructed? I do that, as far as possible, while the line 
is in course of construction. , 

356. During the Parliamentary survey? I do that constantly, as far as my duties will allow. 
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337. vVhat kind of data_ do you i·equire from the· Resident ·Engineer, in reference to- waterways for 

instance? I require him to mark them in the section the waterways which he deems will be sufficient. 
358. By trn versing, calculation of areas, or approximation ? . Chiefly by approximation. · I checl~ the 

data afterwards by knowledge of existing local waterways, bridges over roads; and so on. 
359. But how do you estimate that which is required over and above ·what these waterways require? . 

We allow for any variation. · · . : 
360. Thafis lefl to the Resident Engineer, is it? Yes, but it is submitted to me and checked over in 

the office. 
361. Do you consider the Resident Engineer responsible, or yourself? I c_onsider that, as the head 

. of the Department, I should be responsible for these calculations. · . 
362. Are your specifications drawn out for each important work specially ·shown on the. detailed esti

m3:tes, or do you give general instructione? For the several descriptions of work I give. general in-
structions. · · 

363. Then in case. uf a work like the No. 2 Bridge over the Derwent, do_ you give any particular 
detailed instructions as to carrying'it out? No; the particulars of bridges and culverts are included in the 
general specification. . 

. 364. And do you consider that specification provides amply for such a large and important work? I 
do, Sir. · 

365. Were all the exact measurements asc~rtained, and the cost of each item of the work taken out ? 
I mean was each class of work estimated for with regard to the sum mentioned in your sp·ecification? The 
quantities were taken out for me, and I priced the work. 

366 .. In your office? Yes, in the office. I went through the quantities and priced the work with 
regard to the specification. 
· 367. Is it part of your duty to estimate the financial prospects of tl1ese railways, the probable amount 
of traffic, cost of working when opened, and so on? No. · ' 

368. Do you not, in getting out the surveys, take the grad_es and curves into consideration, and make 
· a survey of several of the most apparently advantageous alingments at first, by which you may be able to 
see which is the most economical to adopt, the first cost and the capitalised cost of after operation of each 
alignment being duly considered J Yes, we make various trial sections of those parts of the country 
where we think the line should be taken. · 

· 369. But do you equate? do you consider the first .cost of the line and the capitalised cost of after 
operation in the case of each alignment, and then do you compare the probable economic results? Yes, 
I should do that if I had an opportunity of taking several lines. Wherever it was possible for me to take 
an alternative line, I should consider these matters. 
· 370. Do you do this in regard to all s~rveys? I should not require to do it in all surveys. It is 

possible to get a line with easy grades and curves without considering an altemati ve rout~. 
371. · Have you done so hitherto? No, I. have generally taken the easiest grades. 
372. The easiest or shortest ? · Well, in the case of .the Scottsdale line, the shortest and, I think, the 

easiest also. 
373. Have you any comparative calculations iri your possession with which you could favour the Com-

·mi_ssioners as to these points·? No, not on any _of these matters. . 
. 374. Do you prepare any report on the lines by which the merits of the proposed alignment may be 

~ompared with those of others-any .comparative reports for the information of the Minister or Parliament 1 
. ·No, these matters are left to my consideration and decision. 

375. That is, practically, you can take the line where you think best? Practically, yes. 
376. What w~s the -thickness of the wrought-iron -cylinders which you quot~d as ~aving seen in tlie 

bridge over the Ouse river in England? About three-eighths of an inch. 
377. You don't know what the dimensions of these cylinders were ? They were 5 feet. They were 

secured, several of them in a row. 
378. What was the span placed between th_ese piers formed of? A good-sized arch each side. 
379.· Brick arches, I suppose? Yes, brick arches. 
380: You don't remember the distance? 'Yes, about 40 feet. 
381. To J.l!fr. Stanley.-What was the distance between the caissons?° From 4 to 5 feet. They were 

jack-arches. , , 
382. By M1·. Lawder.-Were these arches segmental? Yes; about 120 degrees, I suppose. 
383. And what was the height of the piers from the foundations? fo■sibly 20 feet. 
384. What is the weight of the locomotives you propose to run over the bridges on the Derwent 

Valley line ? They will be 22 tons in running order. 
385. With their fuel? No; the fuel and water are carriecl in a tender separate. 
386. What is the weight of the tender, then? About 10 tons. 
387. That is 32 tons in all. Do you know the length over all?. Yes; it is 33 feet. 

· 388. What plan of testing the girders do you adopt,-how do you test them ? In the_ same way as 
the Board of Trade test girders in England, by mnning a locomotive over them at diflerent speeds and 
taking the deflection by level. · · 

389. By a pencil attached to the girder ? Yes. 
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390. What ·deflection in a sixty-foet -girder do yon consider sufficient for a standing load? . Froni one 

quarter to. half an _inch . 
. 391. Would it not be more than that with an engine running at twenty miles an hour? Yes, it 

would be. · 

392. H~w much more? It would vary much, according to ihe shape of the girder, whether it was the 
. oox shape or the lattice girder. The thrust on the bridge from an engine going at fast speed would increase 

it, there is no doubt about it. 
. 393. Wouldjt also increase the oscillation on the girde1:s you have adopted? Should you not con
sider the amount of l.ateral oscillation in a bridge of that kind? I do not think there should be any, as the 
road is a loose road. 

394. You think a loose road should prevent lateral oscillation? I think it likely. 
395. How do you test these girders with a single engine ? I should test them with a load of one ton 

to the running foot. Ifa running load, I should have three single engines on the bridge at the same time. 
My calculations would allow for that. . 

396. To JJ;Ir. Stanley.-The specification provides for l½ ·tons to the running foot at 20 miles an 
hour? Yes. · 

397. To .1Wr. Larvder.-How do you purpose to apply it? By getting a heavier type of engine, 
trucks loaded with rails, or in other ways. We can borrow heavy engines from the Main Line Railway for 
this purpose. 

398. Do you not rJ1ink it would have been advisable to make provision on these lines for heavier 
engines for your requirements, considering the steep grades ? We have enough strength for heavier engines. 
These bridges are much stiffer and stronger than similar bridges in the other Colonies. 

399. But do you mean they would hold a heavier engine, or are they merely strong enoug·h for the 
rolling stock now proposecl? Strong enough for a larger engine. I can allow for three engines being on 
the bridge at once. 

400. How wou]d a forty ton engine and tender affect the bridges? I, have to deal with the standard 
type of engine used here ; the engines on all our lines are of that type. 

401. Would it not have been better to provide for the future by constructing the work for heavier 
engines? If in the far future it should be necessary to use heavier engines, it will be easy to strengthen 
these girders. 

402. Would you not find that difficult to do and keep up a running line. I think it might be done. 
403. Is it not customary for you, as Chief Engineer, to supervise and approve of the quality and class 

of work to suit a particular locality taking into consideration the nature of the gtound, or do you leave 
that to the Resident Engineer? No; I select generally the style of work required for each particular 
Railway. 

404. I mean the style of work suited to each locality; for instance, such work as that at Back River. 
Do you appyove of the style of work and the quality? Yes, I agree to it. 

405. But you did not agree to it in the case of the Back River wall? I approve of the present work. 
The former work I never should have apprnved 0£ · 

406. Has the'road bridge over Back River easily fulfilled the conditions required of it?-Has the 
water ever been up to the floor by the flooding of the Derwent ? I can't say if the water has ever been 
over the roadway itself, but it must have been nearly up to it. 

407. And what is the difference in level between your formation and the road over the road bridge? 
Judging by the eye I should think they were nearly on a level. 

408. Do you intend to take down the injured road bridge? No, I understand it will be repaired 
shortly. 

409. You anticipate no injury to the Railway works should the road bridge fall into the channel? I 
don't think there is much to fear; we have considerably strengthened it by the building of the Railway 
bridge. · 

410. Would it not injure the Railway culvert? It might be blocked up, but I do not anticipate such 
a thing is likely to happen. 

'411. Has any request been made to the road authorities to remove the bi·idge? No, that road is under 
the Department now. It is under the charge of the Engineer of Roads. Had funds been available the 
bridge would have been repaired before this. It is intended to repair it shortly. 

412. You do intend to repair the bridge? Yes, as soon as we have funds. Attention has been called 
to it. 

413. Do you propose to adopt any protective measures to secure the toe of the slope at the south
eastern corner of No. 1 bridge over the Derwent. Mr. Stanley asked you, but you said it was protected by 
an arm of rock ? You mean on the New Norfolk side ? 

414. Yes, on the New Norfolk side? The whole of the embankment is formed of rock from the 
. adjoining cutting. On the other side is a point of rock jutting out into the river ; it is therefore protected, 
and I do not think there is any danger from the backwash, as the embankment is of stone. 

415. Could you not easily have eliminated the curves in the approaches to No. 1 bridge? I think 
not. 

416. Not by cutting through the high ground on this side? Yes, at an extra cost, no doubt, I could 
have done so. 



. 417. Do yo~ not think the cost would have been justified by the extra safety? No, I think not, seeing 
that our engines are constructed and fitted to go round curves of 5 chains radius ~t fast speeds. 

418. Are the local residents consulted in any way as to the stations, and where they would like to have 
them built ? No, the stations are fixed by myself, and afterwards submitted to the l\linister. Attention 
would always be paid to the representation!! of the local residents. 

419. Are they iri any way invited t~ express an opinion? No, but they gen~rally do tha,t freely 
enough if they do not approve of the site. . 

420. · Have· you adopted any p'articular type of station-yard and buildings thereon? I hav~ adopted 
· a type of station buildings now, and. I have pretty well considered a type of yard, but 1t is not fix!ld as yet.· 

, 421. Then each· station and yards may vary in detail ? Yes ; it is difficult to fix on a type of yard, 
· because sometimes the necessary goods-sheds may be required on one side and sometimes on the other. 

422. At the road diversion at the Derbyshire Rocks there is only a width of from 9 to 10 feet ieft from 
the enrl of the sleepers to the edge of the ban~: ·how is the traffic to be arranged? We shall separate the 
railway by fencing off the road, and then they will have a greater width of road than they had before. At 
one part of that diversion the railway and road will be common. 

423. Well, where it will be common,-! suppose you mean immediately UJ1der the cliff, that is,. at 9 
miles 78 chains,-how do you propose to regulate the tmffic 7 By .means of a gate in charge of a gate
·keeper, who will not allow any traffic on the road for ·a short time before the arrival of the traiµs. The 
traffic is really so limited'that no public inconvenience can result. 
· 424. What is youl' stated width for these, taking your measurement from the line of railway ? I think 

14 feet, that is, 7 feet from the centre of the line: that is the distance I have fixed for the gates. 
4:25. A clearance of 14 feet? . Yes, a 14 feet clearance. 
426. And ·all signals are. erected with a due regard to that ? Yes, I think so. 
427. In the case of water columns and semaphores, do you keep to the same rule ? I always allow a 

liberal distance for that. We have no semaphores·on our lines, only warning posts at the cattle guards. 
428: No semaphores at· a11? No, only at junctions. They have been adopted on the Mersey line, 

but it is contrary to my orders. · . 
429. Then .the distanc~. allowed is sufficient for all purposes, and allows for opening the doors of 

carriages? Oh, it more than allows for.that. 
430. How often do you 'visit your railway lines annually when under construction? I suppose about 

three or four times yearly.· , • 
431; Do you then go over tlie whole of the works constructed ? Yes., as a rule. 
432. After you ordered the substitution of the larger water~ays for pipe drains on the Derwent Valley 

Line, on what data or calculations were your decisions then based? I merely wanted to have enough water
way, or more than enough where possible. 

· 433. But from what data did you arrive at your conclusions? Well, I fixed it without reference to· 
any calculations, because I knew it would just be as cheap to put in a 10-foot span as a 6-foot span. 

434. But what calculations did you arrive at in regard to the masonry wall at Back River? The 
drawings made by the Resident Engineer were submitted for iny approval, and I approved of them. 

435. You made no calculations ? _ No. I saw they were quite sufficient at once. 
436. What description of foundations had you? The drawings will show you. The whole is carried 

down to the solid rock. 
437. Hard rock or soft? 'A soft rock on the river side. 

, 438. Why was concrete backing required? So as to give. extra weight and strengt)l combined with '. 
economy. 

439. You did not consider the wall strong· enough without the concrete ? If the concrete had been 
omitted the masonry would have been thicker. It is a common mode of construction to back up a wall 
with conerete between the counterforts. 

440. In considering your decision in reference to No. 2 bridge, did you conside1· the question ·of late1'8.l 
stiffness in those high piers, 45 feet high, I think? Yes, I did. 

44:1. You will observe thll width is an eleventh, or less than . ah eleventh, of the height? Yes, an 
eleventh of the height. , • 

442. And you consider they would be stiff enough under a vibratory load at an eleventh of the height? 
I am confident they will, with the wrought fron cases round them. 

The Commission adjourned at 4·15 o'clock until 10 o'clock on the follo~ing day. 



TUESDAY, MARCH 2, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. . 
ARTHUR WM. LAWDER, Esq. 

Mr. THOS. C. JUST, Secretary. 

Mr. FIN CHAM'S examination continued . 
. 443. By M1·. Lamder.-What is the size of the timber .or trees likely to be carried down the Derwent 

between bridges Nos. 1,. 2, and 3, e:iving length and thickness? I have never seen any trees come down 
the river there, and I do not think I could give you any information as to the size of the trees that are likely 
to come down the river. · 

444. Have you ever made any enquiries as. to the size of the trees which might come down? No ; but 
I know the country all the way up to the Ouse, and there are no trees there that would be likely to come 
down and cause any block. 

445. Have you never seen any trees of any size carried down? No ; I· made enquiries from people in . 
the district as to the sufficiency of the width of span for timber likely to come down. 

446. With reference to trees ? Yes. 
447. With branches standing ? With reference generally to trees that might come down the river ; and 

the opinion of people who had resided in the district for years was that the spans were ample: 
448. How dq you account for the presence of such bad mortar as we observed in the culvert at 4 miles 

34 chains, on our inspection the other day? I think it is partly due to the sand. 
449. But this mortar had neither .cohesive nor adhesive properties,-it was friable, and absolutely 

worthless as mortar? That had been pointed out to the Contractors by the Resident Engineer and myself. 
450. In such a case do you not usually condemn inferior work of this kind? We have done so, and 

Mr. Sheard, the Resident Engineer, has required, in some cases, the culverts to be taken down and rebuilt. 
451. Was that the case with regard to this three-feet culvert? The present Resident Engineer and 

myself examined the whole of the line as far as it had been constructed soon after we took charge. 
452. But with regard to this particular culvert, what would you consider necessary to be done? I 

should consider it necessary to rnbuild it where the mortar was bad. 
453. Would you take it down as far as the mortar was found to be bad and replace the superstructure ? 

Yes. 
454. Even to the foundation? As far as I found the work bad. 
455. I do not observe anything laid down in the specifications as to wetting stones on their being built 

into the masonry: do you not consider that necessary? In very hot weather I consider it necessary. 
456. Do you not consider it necessary at other times when dry stone is being used, particularly sand

stone? I think it depends upon the season during which the building is going on. 
457. Allowi.ng the sandstone used to have the same absorbing power as brick, would you consider it 

necess~ry to wet it? I should prefer to wet it. 
458. Would you consider it absolutely necessary to wet bricks? I should prefer to wet them, and 

stone too. 
459. There is no stipulation to that effect? No ; details of that kind we leave to the practical judg

ment of the Inspectors. 
460. In this case, as far as we observed, there is no trace of the stone having been wetted, and the sand

stone was very soft? It is good hard sandstone. 
461. It was also of a very absorbent nature? Not more, I think, than any ordinary sandstone 

would be. 
462. Do you not consider it necessary to have stops in the side cuttings which would prevent the 

rush of water you fear in the cuttings on either side of the Plenty? I object to the side cuttings altogether 
there. They were done without instructions. 

-463. Do you not consider it necessary to specify that stops should always be left in side cuttings in any 
position? Not unless there is a run of water. , 

464. With a view ~f guarding against a run of water in unexpected situations, do you not consider it 
would be advisable to have such a stipulation? In every case that I am aware of where a run of water is 
anticipated I have ordered stops to be made. 

465, There is no mention whatever of it in your specification,s? As a rule we prefer not to make side 
cuttings where there is any chance of a run of water. 

466. Then it is dependent entirely upon the inspecting officer's discretion ? The contractor is not 
allowed to make side cuttings except where pointed out, and the Resident Engineer takes the responsibility 
of ordering it in a dangerous place. 

467. It is left to the responsibility of the Resident Engineer? Certainly. 
468. Regarding No. 7 pier of No. 1 bridge, did the Contractor protest against his responsibility for the 

stability of the work after the examination was made as stated by you? There was a general protest as to 
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the stability of the work before this occurrence took place,-a general protest that followed my repeated 
refusals to allow extra claims in connection with the bridge. 

469. Not after? No, not after. I refer to a general protest made in writing. 
470. Can J'.OU give me· dates for that? I can supply them. 
471. Did any one pass th·e founds for the Back River wall before it was built? I cannot say 

whether the first Resident Engineer passed them or not. J presume that he did, because he paid for 
the work that was done there. 

472. Did you not make any enquiry at the time as to the depth the wall was to be carried? I had no 
reason at that time to doubt its sufficiency. 

473. Do you consider sand a better bottom ballast than slate or broken stone ofa slatey nature? Yes; 
slate and clay-slates would soon crush to powder and mud. 

474. Have you signed the revised plans for N os. 2 and 3 bridges? No; but I sent them to the 
Resident Engineer ·with instructions to forward them to the Contractor. 

475. Do not plans of such importance as these usually bear your signature? We have no rule to that 
effect. The plans are signed by me in the contract book, and I consider that is sufficient. I do not sign 
every drawing that comes out afterwards. 

476. If you make an alteration in plans, is it not customary to initial the alteration, and, in the case 
of a drawing, to sign the drawing, in order to authenticate it? I ·should do so if required. 

477. You have no objection to sign, then? None whatever. 
478. By J.lir. Stanley.-Is it customary to send plans out of your office without your signature being 

attached? Yes. In plans sent from the Architectural Branch or the Roads Branch, we invariably require 
the draftsman making the plans to initial them that I may be able to refer to the right man in the event of 
any error having occurred in the plans, but I do not sign them myself. 

479. Do you not think, as Engineer-in-Chief, that it would be better if they bore your signature, so as 
to authenticate them? I should have no objection to doing so. · . 

480. By 1111·. Lawder.-You stated that your engines are capable of going round curves of small 
radii, but have you considered the danger of sharp curves in the approaches to large bridges such as these 
in the event of any small obstacle being placed on the outer rail, or if the requisite super-elevation of the 
outer rail is not maintained ? That is a contingency that may occur at any place .. 

481. But in such a dangerous situation is it not most desirable to have a margin of safety? I consider 
that with the speed at which the trains will probably be run on these lines, and the description of road used, 
there is ample margin of safety already allowed. 

482. I am talking about any depression in the outer rail on a sharp curve? With a train going at 
high speed that might cause an accident. 

483. Do you not think it would be wiser in such dangerous situations, where an accident might cause 
the death of a large number of passengers, to have straight approaches to a bridge, and gradients as 
level as possible? If I could ig·nore excessive cost I should certainly do so, but I do not consider there is 
any special danger attaching to the curves in question. The bridges would naturally always be 
approached carefully by the engine-driver. 

4R4. But you cannot always be certain of the carefulness of the engine driver. Looking at it from a 
financial point of view, do yon not consider the result of any serious accident would cause far greater loss to 
the Govemment, in the shape of damages, than the extra. cost of making a straight approach in a cutting? 
It is quite possible that the compensation awarded in consequence of an accident of a serious character 
might more than make up the cost of straight approaches. 

485. V1 ould it not, then, be better to secure those straight approaches in the first instance, and so avoid 
the danger and the resultant extra expense? I do not consider there is any exceptional danger here. 
Now there are plenty of examples of bridges being· approached by equally sharp curves in the other 
Colonies, and in England and America. 

486. What are the corrected grades of the approach to N os. 1, 2, and 3 bridges as now adopted? I 
have arranged for the details to be supplied to the Commissioners. 

487. Do you consider a loose ballast road over large bridges preferable to a fixed timber road? I do. 
488. Is it not liable to shift, particularly from the effect of sharp curves in the passing of trains? 

No; in all such cases broken metal ballast, as bottom ballast, is better. 
489. Do you consider that any metal, however good, will prevent the tendency of rails and sleepers to 

shift at curves under a heavy load? Yes. 
490. Then you consider that having good ballast will prevent any lateral shifting of the ·rails and 

sleepers? I consider there is far less danger in that direction with ballast, than there would be from the 
warping caused by the shrinking an~ twisting of our timber ; the effect of that I have observed in many 
cases. 

491. The timber in this Colony does not seem to me to be worse-indeed, I think it is considerably 
better-than the timber found in many other countries. Allowing it to be well seasoned, do you consider 
that there would be any objection to adopting it? I consider a loose road infinitely preferable, and it is 
now being adopted gradually on the Main Line Railway. 

492. ·wm you be good enough to hand the Commissioners the estimate you have prepared, in which 
you have taken out your quantities, and your detailed report on the cost of the Derwent Valley Railway? 
There was a Parliamentary estimate first of all, which the Commissioners have. 

\ 
I 
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.. "' . 493. · I; am alludi11g. to the estimate wh_ich you 1ieferred to yesterday,. with reference to. q.tiantities ?· _ That 
was done, simply to. check_. the tenq.ers, so that I should be in a position to deal with them .. · . 

494. Have you made any separate calculations for any of the large works on the line? A general · 
bill of quantities was I!}ade for the whole of the work that we estimatect to be required for the railways. 

495. How did you get out your-estimate for, say,_ the ironwork for No. 1 bridge? That was got out for 
me so that the Government might b~ in a position to get the work done either in the Colony or in England; 

496~ By whom was ·that information made o~t ?' By the-contractor for the railway.• office, work 
generally, Mr Edwards. · · · 

··497. Th~n the estimate y~il hav'e prepared was b~,;;ed partly on the estimates submitted to you, by,l\_fr, 
Mault and Mr. Edwards?. No, distinctly not. It was made from the signed contract drawings which. 
have been submitted to the Commissioners. 

498. I thoilght I rinderstoud you to say yesterday that Mr. Mault pi:epared the contract survey and 
estimate? No; he prepared the quantities for the Parliamentary estimate. · . 

. 499. Did he _not prepare the conti-act survey and estimate? Mr; Mault prepared the contract survey, 
and then_ the work was plotted and the type drawings were made. The quantities- were taken out by Mr. 
Edwards._ 

500. For ihe whole line? For the whole line. Those quantities were submittei to tenderei·s, and my 
estimate was:merely a check upon the prices at which the tenders might come in. 

501. Are the quantities entered on the schedule attached to the contract those got out !Jy Mr, 
Edwards? Distinctly so. He was employed, at a percentage, to do the whole of the office work, 
including plotting, prefiaration of plans, and taking out quantities. 

· 502. Did you check these quantiti~s in any 'way? No; it was not possible for me to check the quantities· 
of three or four lines in detail personally. · · 

503. Do you not consider yourself responsible for those quantities? I must take the responsibility 
.indirectly. . 

504. You are responsible to Parliament, I presume? I am responsible to the Government. 
505. Have you any fixed maxima or minima dimensions for station-yards and structures therein, 

having regard to limits of safety ?-I refer to engine sheds, width of openings, distance between centre of 
lines· of rails, crossings, safe heights of openings for the passage of trains, and matters of that kind? Yes, 
we have stapdards for afl those things. The wfdth between the_ roads _in ~tation-yards, whenevei· practica~le, 

. I make 10 ft:, the height of platform 2ft. 3 m. above the rails, brmgmg the platform on a level with 
the upper step of the carriages. The crossings vary on t_he straight, and have nothing worse than 1 in 8, 
but on curves, of course, ·come as sharp as l in 5 and 1 in 6 occasionally. 

506. What is the distance between tl10· nearest edge of the carriage and engine steps and the outer 
edge of the platform? Six inches. . 
. 507. Can you give me all these dimensions if I give you a list, to save time? I can get it prepared 

for you. 
. 508 .. With reference to surveys, do you not consider it your duty to satisfy youi'selfthat surveys, plans• 

and estimates are accurately prepared by the engineer employed to carry them out by contract before he has ' 
received final payment? In the one case that the question refers to, I trusted to the competency of the 
~ngineer. ; 

509. Have you provided, and do you not think it necessary to. provide, any other penalty than 
suspension of certificate in cases where the specifications or your dir,ections are repeatedly ignored or 
disobeyed by the contractor ? . I think the total suspension of the certificate ·is a sufficient punishment. 

510. I speak of repeated. and persistent disobedience of orders, or -ignoring the specifications? In 
that case the contract provides for the immediate dismissal of the officer offending, and I have lately put 
in force that portion of the contract. · · 

511. I speak of a contractor? · In that case the difficulty would be met by the suspension of his 
certificate, rather than involve the Government in the cost of possible litigation from the cancelling -of his 
contract. · 

512. You consider that the cancelling of his contract would 
Government than faulty construction and neglect of specifications ? 

· that I should hesitate in taking. 

be more to the disadvantage of the 
No ; but it would be a se_rioris step, 

513. ,In your contract there is no clause ·to that effect, as far as I can observe? We hav:e it in our 
other similar contracts, and I supposed it was included in this._ Clause 33 would meet it. , 

514. That clause does -not' refer to cases of repeated disobedience·? The case woal4 be fully met by 
the suspension of the certificate. It is equivalent to cancelling the contract if you stop the supplies. 

515. In the case of No. 2 bridge, in which the piers are of some height, have you considered 'any 
alternative design with larger openings, with a view to avoid expense? Yes, and I am quite satisfied that 
the present design is efficient, and the most economical that could have been prepared. 

· 516. More economical than a larger span without any expensive water foundations? Yes. , 
517. Would you be good enough to draw up for the Commissioners, at your earliest convenience, a 

report on the system upon which the expenditure on railway works is estimated, and the method of 
accounting therefor? I will. · · · 

·· 518. I should be glad if you would also show in the statement, how; if plans of works are altered by 
you or. by the Resid~nt ~ngineer during the progress of the line, the expenditure therein is checked against 

, the estimates? I will. · 
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519. Does the power to sanction any extra expenditure involved in such alterations rest with you, and 

if so, within what limits, if any? It rests with me entirely, within the limits of the general contrar.t. 
520. I am speaking of excesses over estimates? It rests with me. 
521. Up to what limits? Except in the case of some exceptionally large expenditm;e, I should order 

the alterations on my own responsibility. 
522. Can you not fix the limit beyond which you consider your ·responsibility would not go? An 

alteration costing several thousand pounds I should consider one which it would be necessary for me to 
refer to the Minister. 

523. By Mr. Stanley.-Has the culvert to which Mr. Lawder referred been condemned on account of 
faulty mortar or any other cause? I should have to refer to the list of condemned work prepared by the 
Resident Engineer, but we have been over the whole line. 

524. Perhaps you will furnish that information? I will do so. 
525. With regard to the use of sand for bottom ballast, are you of opinion that it affords as good 

drainage to the road-bed as broken stone? If clean, yes. 
526. You might furnish the Commissioners with the probable cost at schedule rates of the three spans 

as designed for No. 2 bridge, as compared with the cost of one span on masonry piers? I can do so. 
527. I understood you to say to Mr. Lawder that you had been guided by economical considerations 

in adopting the three-span design instead of one span across the river ? I was guided primarily by 
the least opening that would suffice for the passage of timber coming down the river, and in connection with 
that I also considered the cost of a larger span. We fixed upon a span of 128 feet from the two openings. 
The extra work required for the middle pier, if done away with, would necessarily have to be added to the 
two end piers to support the large span. 'l'he cost of girders would be mo1:e than double, and the piers 
would require to be of a greater width. 

528. Did you make any estimate of the probable difference of cost between a bridge of one large span 
across the river, and one of three spans? I made rough calculations at the time. 

529. You made no actual estimate as to the difference of the cost? I made rough calculations when 
I had to approve or otherwise of the plans. 

530. I will ask you· to furnish the probable cost of the three central span including the two piers for 
the No. 2 bridge. The span may be put down at £700 and the piers at about £260 each. 

531. By 11:fr Lmvder.-That is for iron piers? Yes·; they cost £12 15s. 9d. per foot of depth, in
cluding the concrete. 

532. But if the piers are 45 feet deep, that, at £13 a foot, would be £585? I will furnish the exact 
figures. 

533. By Mr. Stanley.-The Commissioners have had certain Parliamentary papers laid before them, 
from which we find that you supplied an estimate of the Derwent Valley Railway in December, 1883, 
amounting to £140,000. That, I understand, was based upon the original Parliamentary survey? It was. 

534. In another Paper, No. 126, of date 21st September, 1885, you gave an estimate of the total 
final cost of that railway at from £155,000 to £160,000. ·we have been informed that this second 
estimate was based upon quantitie~ after the permanent survey had been made. Is that so? It was based 
on quantities supplied to me by the present Resident Engineer immediately preceding the date of the report. 

535. Was that after the contract had been let ? . Yes ; dming the progress of the work. 
536. I presume that estimate was based upon actual quantities? Yes; for that for which payment 

had been made, and as closely as possible for the work still remaining to be done. 
537. It was not, then, based on the contract? Yes, as far as we could, but it also included several 

other elements which may be termed uncertain, such as cost of land, accommodation works, and so on. 
538. Can you state whether this estimate is likely to be exceeded or not? My estimate of total 

liabilities up to the 28th February is about £164,000. 
539. Does that include the amount which the Department will probably have to pay the Contractor 

in final settlement of his contract, as well as provision for rails, stations, sleepers, and other materials? 
Yes, it includes the entire cost of the work, including supervision, clerical assistance, and so on. 

540. By .11:fr. Larvder.-Does your estimate for the Derwent Valley Line include supervision exclu
sively spent upon it, and also a percentage of the cost of the establishment employed for railway work 
generally? Almost the whole of it is for supervision exclusively spent upon the line. Only a very small 
percentage is charged to railway works generally. 

541. By .111r. Stanley.-What amount is included in yom estimate for compensation for land 
resumed? £4663 for compensation for land, exclusive of accommodation works. 

542. Are those accommodation works provided for in the contract amount? . No, they are not. 
543. What provision have you made for them ? They are provided for by the schedule of rates in 

the contract. They cannot be fixed until some time after the contract plans have been prepared. 
544. In your estimate of the probable ultimate cost of the line, have you made any provision to meet 

the expenditure on such works? Yes, in the estimate of £164,000. 
545. What amount is put down to expenditure on rolling stock in that estimate ? £6697 for loco

motives, and £8500 for carriages and waggons. 
546. Comparing the amounts which you have just given us with your first Parliamentary estimate, 

it would appear that the charges for land compensation are considerably within that estimate? Yes. 
547. And that of the rolling stock will probably be exceeded by about £1000? Probably. 

I 
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·, ·548. In preparing yom'..estimate for rolling stock, upon· what data did you do so? Distinctly upon 
information from the 'l'raffic Department as to its requirements: 

549. Can you fumish the particulars you received from tbe 'l!raffic Manager to guide you in this 
estimate? I believe I can. . · · 

. . 

550. Is th'e provision made by you in your preliminary estimate for stations and· sidings likely to be 
exceeded in the actual cost ? I do not think so. · . 

551. I,n such instances as the Derwent Valley Railway, where the ultimate cost of the line wilJ 
probably exceed the original e,\timate, do you obtain the authority of the Minister for the increased expen~ 
diture after explaining to him the causes thereof?· No special authority is obtained. 

. 552. Then the increased expendit,ure is incurred on your own responsibility as Engineer-in-Ch~ef? To 
a great extent it is. · · · . , 

553. Has· that been the usual practice in the Department? Yes, during the short time that the 
Department has been constructing railways.· . · · 
· 554. I wish to .ask you a question or· two with respect to the proposed new railway bridge over 't4e 
Derwent at Bridgewater. I think I understood you to say that the present railway bridge is' m an 
unsound condition? Th_e railway bridge is in a sound co_ndition; the road bridgtl is in an unsound con- '· 
dition. I have g·one over the bridg·e during the last month in detail, and it is in better condition now than,. 
it has ever been. 

555. I~ the substructure sound? Yes; i have tested the piles throt!ghout from' time to time. · The 
abutment on the South Bridgewater side sank slightly some years ago, owing to the nature of the ground 
upon which it .was built, but, although I have closely .watched ~his particula1; part of the bridge; I see no 
special danger from it. · _ · . · · 

556. Then the bridge is likely to be in a serviceable condition for some years to .come? Possibly for 
another teri or twelve years, or longer if it had been built of properly selected. timber. 

557. Have you made any estimate of the probable cost of a combined road and railway bridge ove1· 
the Derwent at that place? The estimate was made by the Engineer of Roads, and the amount was about 
~24,000. . 

558. Can you say how much that estimate was increased by provision being made for the railway as , 
well as the. road-in fact, how much of th,at amount is due to the railway bridge? I am unable to tell 
without calculation what the extra amount due to the railway would be. _ . 

559. Can you give any idea of it? Not without calculation ; but my proposal- was, that as the work 
was required for joint purposes the cost should be practically equally divided. . · 

560. On that basis you would charge £12,000 to the railway?· Yes, and the rest to the road'. 
561. Do you think it is a desirable thing to have a railway and a road crossing ·a bridge together? I 

see no objection to it. It has been done on a large scale in other places. I believe the gr~at bridge over 
the Murray has. both a road and a rail over it . 

. 562. Is the traffic a~ross the bridge considerable? There is not so much traffic since the Main -Line 
Railway has been opened, and the number of trains on_ the Derwent Valley Railway would probably be 
yery limited for some time to come. 

· 563. Then you do not think it is likely to cause accidepts to the road traffic? The bridge would be 
put in charge· of g::i-tekeepers at each end. I do not think there would be any danger of accident. · 

564. Am I to understand that it was your intention only to allow the bridge to be used for road 
purposes when not required for railway purposes ? Yes, within such time as might be fixed upon by the 
traffic department. On trains being due, the bridge would be closed. · -

565. Then you have not provided sufficient width for road traffic iri addition to that required for the 
railway ? No. · 

566. You utilise the ·space required by the Railway fo1: i·oad traffic? Yes, as is the case of the 
Murray bridge. 

567. Do you not think that instead of incurring this large outlay for a new bridge for Railway· 
purposes it would be better to make some arrangement with the Main Line Company to use the existing 
bridge? I think for many reasons it would be advisable to have an independent bridge. The tollage 

, likely to be asked by the Main Line Company for the use of the bridge at Bridgewater would be very high. 
Certain correspondence I believe has already passed between the Manager of the Main Line. Company and 
either the Minister or the late Manager of the Government railways with regard to the charge for this 
bridge. But, independently of the question of cost, I think the separate bridge is a great advantage. The 
new bridge," if erected as. laid out, will be so erecte·d as to enable the Main Line Company, in the event of 
any failure or important repairs being required to their bridge, to use the Government bridge, and vice 

. ve1·s4. . •, · 
568. Can you state what the probable amount of toll required by the Main Line Company would be 

for using their bridge ? . I cannot ; but, as far as my memory serves, M1·. Grant claimed an amount equal 
to the value of three or four miles of road. . : 

569. What would that be? I could !1Dt say, without" the correspondence. 
, 570. Can you ascertain for the Commissioners what it would probably amount to on that basis? I 

will do so, but I should strongly advocate the erection of a separate bridge. · 
571. By Mr Larvder.-What are your steepest grades on the Derwent Valley Line? I do not think 

here is anything steeper than 1 in 50. . ' , , 
572. There are sever!l,l of them, I notice ? Yes, for short distances, t,o save cost., 
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573. That is to say, it is a" give and take" line, a line that rises and falls? It is generally a fairly 
level road, with gradients of 1 in 50 to 1 in 66, to save cost. I do not think 1 in 66 is too steep a grade 
for this country. 

574. Have you calculated what the nature of the haulage power of each of your engines on these 
grades would be? I have not gone into that calculation, but I have consulted with the Locomotive Super
intendent, and supplied him with copies of the contract plans and diagrams. of the gradients, so that he can 
judge for himself as to the line he has to work over. · 

575. Do you remember what is tlie resistance on the level to an engine, goino- at the rate of 20 miles 
an hour, in pounds per ton? I cannot carry all those things in my head. All matters connected with 
locomotives are left.entirely with the locomotive superintendent. 

576. I am speaking about the effect of gradients upon locomotives. A locomotive may be made so as 
to go round sharf curves, but the resistance of gravity is the same. A~·e you aware that a grade of 24 feet 
in the mile wil double that resistance? I dare say it would. I am quite aware that the resistance is 
increased. 

577. Your grade is 1 in 50 in places? For very short distances. But I do not consider that too great 
on the Derwent Valley Line. Our mling grade is 1 in 40, and there is a grade of 1 in 50 on the Mersey 
Railway for six miles on end. An occasional grade of 1 in 50 is of no moment on an ordinarily level line. 

578. Do you not consider those steep grades for long distances are very detrimental, and that it would 
be more economical if, by judicious expenditure, you could, at the outset, obtain more level grades within 
certain limits? Not for such short distances. 

579. But some of your grades on the Derwent Valley line of I in 50 are half a mile or upwards in 
length? I can tell by reference to the plans; not from memory. 

580. Is not that a serious length to be surmounted by a heavy train? I do not think so. 
581. You are, of course, a ware that the resistance of a train on a curve increases in an inverse ratio 

to the radius of the curve. From calculations made out by competent and accepted authorities, the 
resistance · on a curve of 575 feet radius is exactly double what it is on the straight; therefore it is 
advisable to get rid of sliarp curves? It is impossible to avoid them in this country without enormous 
expense. 

582. Do you not consider that a moderate expenditure in this direction would be more than com
pensated for by the saving in cost of working the line afterwards and the probable profits to be derived 
therefrom? I do not think the probable profits for many a year to come would justify the enormous 
expense that would be involved in eliminating the ~harp qurves from our lines. 

583. Practically, then, you consider the extra expenditure in working, capitalised at the current rate of 
interest, would not be sufficient to make the extra excavations or other works requisite to give you more easy 
grades _and c,uryes'? I do not think it at all likely. In our rough country there would be more than 
excavation reqmred; there would be tepeated heavy tunnels and viaducts. 

584. What rate of interest does the Colony pay for money obtained for railways? Four per cent., I 
believe. 

585. With reference to your reply to Mr. Stanley about a commou road and railway bridge, would 
you consider it necessary, in the event of such a bridge being constructed, to have any special signalling 
arrangements to protect it ? Yes, especially for the swing bridge; I should recommend the semaphore 
arrangements. · 

586. What precautions do you consider necessary to be taken in the way of signals? I should consider 
an up-and-down signal necessary, and a gatekeeper or caretaker at either end. 

587. What do you mean by an "up and down" signal? A signal at each end of the bridge, to be 
used before the train passes up or down. 

588. Immediately at the end of the bridge? No ; the one at Sotith Bridgewater, 20 or 25 chains 
from the crossing. On the north side so great a distance would not be necessary, as the signal would be 
more readily seen. A .distance of 200 yards would be enough, on that side would be more than enough. 

589. F1:om whom, and by whom, would these signals be worked? '.!.'hey would be worked by the 
gatekeepers m charge. 

590., How would they be aware of the approach of trains, say, on a foggy night? Both by time and 
whistle. It would also be easy to put them in electric communication with the nearest station. 

591. Are there any provisions in the Main Line Company's contract giving the Government running 
powers over their line and bridge should it become desirable? I could not say without reference. There 
is a provision in the Act for the constmction of the Derwent Valley and Fingal railways for certain 
run~ing powers over the Main Line, but I do not know of anything in the Main Line contract to that effect. 

592. By J.l:fr. Stanley.-I understoou you to say, JYfr. Fincl;am, that with regard to the failure of the 
retaining wall at Back River, and the insufficiency of the waterways on the first part of the line, you 
considered Mr. Mault, as resident eng·ineer, was chiefly responsible? Primarily responsible. He was on 
the ground for weeks and months, and had ample oppOl'tunity of examining every watershed. 

593. Was he furnished with a copy of those "Instructions to the Resident Engineer," which you 
handed to the Commissioners yesterday? He had a copy of those instructions. 

594. I notice from instruction No. 5, that no deviation is allowed from the contract terms without 
authority in writing from the Engineer-in-Chief. Did Mr. Mault make those alterations without referring 
to you for authority? As I said yesterday, he asked my authority to alter the brick culvert at 15 chains 
to a pile culvert, on account of the absence of bottom ; but, speaking generally, he acted without reference 
to me. In the case of the Back River wall I was surprised when I saw it, as, according to the cross 
sections supplied by Mr. Mault, I {Jid not expect a wall at all would be required there. Had I known that 
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a wall would have been required, .l should have taken more care to see that some check. was put ,upon his 
work. · 

595. In the 8th clause of these instructions I notice that it is part of the duty of the resident engineer, 
previous to the commencement of the works, or as soon afterwards as practicable, carefully to examine the 
general features of the countr.r and the watercourses by which it is intersected, and to submit to the 
Engineer-in-Chief a report on the drainage of the section of the line about to be proceeded with. Did Mr. 
Mault, as resident engineer, make any such report to you? No. 

596. Did you not call upon him to furnish such a report in accordance with No. 1 clause? I did not. 
597. In fact, he acted contrary to your general instructions? He acted largely on his own responsibility . 

in the matter of the alterations he made. · · 
598. By the Chairman.-With reference to the powers transferred from you,rself to the officers under 

your.charge, if you look at clause 1, folio 4, clause 22, folio 9, and clause 39, folio 18, you will see that 
unless the Engineer-in-Chief confirms in writing any alteration that varies from the contract, such altera
tions are not valid? No, those are provisions more for the protection of the contractor, and he has not 
required it until lately. He has only asked it in the case of the order for the increased waterway between 
Bridgewater and New Norfolk, and in the case of the No. 2 bridge. 

599. But would it not be advisable-in the event of any accident happening to you, for instance
that they should receive your confirmation ? Certainly, and my sanction is now given to Mr. Sheard, the 
present resident engineer, for all alterations that are made. I <lo the same with regard to the Fingal and 
Scottsdale lines. · 

600. With reference to the breaches of contract, provision I see is made in clause 12, foli() 6, clause 
13, folio 7, clause 14, folio 7, and clause 22, folio 14. Do you not think, considering the competent powers 
that those clauses give you, that you have power to deal with a contractor for breach of contract? Yes, but 
before exercising that power I think I should ask permission to consult the Crown law officers. · . 

60]. I·am only speaking in a general way--do you not think those clauses give you that power? I 
think that combined they would give me sufficient power. 

602. There is one other matter with reference to waterways. When we were at New Norfolk the 
other day we noticed a bridge spanning the Derwent at New Norfolk. Can you tell the Commissioners 
what length of time that has been built? Five years, I believe. 

603. Is that bridge a larger bridge than the one that previously existed there? It i!' of precisely the 
same span. 

604. What is the amount of the total waterway provided by that bridge? 600 _feet, I believe. It was 
built under my supervision. · 

605. How long did the previous bridge stand? It stood for' about 40 years, with the same number 
of spans. 

606. Has the bridge ever been overflowed by the Derwent? Never. 
607. Then· 1 hat would give the Commissioners a tolerably reliable estimate of tlie rise and fall of the 

waters of the Derwent? At that place. Other tributaries enter the Derwent below the bridge and swell 
, the volume of water. I should be better satisfied to take the height of flood waters as defined by marks that 
have been ascertained on the banks. 

608. Have you any idea how your bridges compare with the one at New Norfolk? I think No. 1 
bridge must be of very nearly the same extent. 

AFTERNOON SITTING. 

Present-All the Members and the Secretary. 
GEORGE HAY EDWARDS, Esq., called in and examined. 

609. By tlte Clwirman.-What is your name? George Hay Edwards. 
610. What is your occupation? Civil Engineer.' 
611. What experience have you had in the construction of iron bridges and gi1·ders? Twenty-four 

years' experience. 
612. Has your expe1-ience been obtained in England or the Colonies, or both? In both. 
613. Would you, for the information of the Commissioners, mention any bridges in the construction 

of which you were actually engaged? The most important bridge whose construction I have been engaged • · 
upon in the Colonies. was the Echuca bridge. That was fo1· the Victorian Government. I made the 
designs, and afterwards superintended the work. 

Yes . 
~14. That is the bridge which connects the Deniliquin line with the :Sandhurst and Echuca Railway? 

. 615. Have you ever· built any bridges of a somewhat similar character to those proposed to be' erected 
on the Derwent Valley Line? Yes, but I have never used wrought iron caisson piers. 

616. Have you been engaged in the preparation of plans for bridges, and so on, in the different 
railways he1·e? I was engaged by the Government ii,bout two yea1·s ago to prepare all the contract 
documents for the Fingal and Scottsdale lines. The Engineer-in-Chief represented to me when I first 
came over that he coula not give me the Derwent Valley line, because he had already made arrangements 
for that with Mr. Mault. 

617. That is, the tormer Resident Engineer? Yes, he was then, I believe; I cannot give the exact 
date. About that time we were very busy, working from 12 to 16 hours a day on the Fingal and Scottsdale 
lines, and Ml', Fincham instructed me then to put Ml'. Mault's into shape for lithographing ; and he asked 
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me to put in the earthworks, the retaining walls, the fencing, gates, bridges, and culverts; but we were very 
much hurried through the pressure of work. . There was very little time to give for the work on the 
Derwent Valley line,-we were probably not. a fortnight or three weeks. 

618. Will you state what plans for. bridges on the Derwent Valley line were prepared by you alone, 
and what bridges were modified (rom the designs of Mr. Mault?- The only bridge that I have been con
nected with on the Derwent-Valley line was the No. 2 bridge. I did not modify Mr. Mault's plans. 

619. Are you aware who made the plans for Nos. 1 and 3 bridges on the Derwent Valley line? 
'Y orkirig drawi~gs for No. 1 bridge were probably made in the field, unless it was built from a very small 
diagram shown m. the contract book. · 

620.- What work, then, were you instructed to do? The Engineer-in-Chief instructed me to have 
the plans lithographed, to accord with the other contracts. The plans were on continuous sheets of paper, 
and we had to put them into shape. They were all lithographed in my own office. We had to arrange 
them in sheets, to suit all the other lines. It ~as merely mechanical work. 

621. That was what you had to do? I was requested by the Engineer0 in-Chief to take Mr. Mault's 
plans of the line, and have them lithographed to accord with the other contracts-the Fingal and the 
Scottsdale contracts, I mean. This I did. It was merely mechanical work, as I have said. The sections 
were all graded, and the size ·of culverts given. I harl nothing to do with the orig'inal plans. The 
Engineer-in-Chief asked me to make out detailed drawings,-for these. I am responsible. We had very little 
time to prepare them, as we were rushed at the time with other contracts, and had to get them out 
expeditiously. The principal part was the iron-work, and we had a fortnight or three weeks in which to 
do that.. There were four kinds of piers given-cast-iron piers, wroug-ht-iron piers, cast-iron cylinders, 
and masonry or concrete piers. Virtually there were five different designs. 

622. Which was adopted? · The wrought-iron piers, for Nos. 2 and 3 bridges. 
623. By whom? By the Engineer-in-Chief, I believe. · 
624. You only carried out the detailed drawings of No. 2 bridge? Only the detailed drawings of No. 

2 bridge. There was no drawing given for this work, except a diagram to show the length and height of 
~e bridge. · 

625. Did you, in revising Mr. Mault's drawings, make any extensive alterations, or did you carry out 
his original plans? Are you speaking of the bridges? 

626:. Yes, the bridge~? Mr. Mault made no d~signs for the bi·idge, I believe. 
627. 1 think you said he designed No. 1 or No. 3 bridge? I don't know whether they were 

working drawings for No. 1 bridge, prepared by Mr. )fault or Mr. Sheard. 
628. 'l'hen you had nothing to do with either No. 1 bridge or with No. 3 bridge ? I began to make 

drawings of No.· 3 bridge, but my health becoming very bad, the Engineer-in-Chief took the work into 
his own office. 

629. As far as the girders ~re concerned, these bridges are identical in design? Yes, the only 
difference is that in No. 1 the piers and abutments are wholly of masonry, and in Nos. 2 and 3 the piers 
are in concrete with wrought-iron caisons. 

630. As you have told the Commissioners that you had nothing to do with Nos. 1 and 3 bridges, we 
should like you to confine yourself to No. 2. I understood that you did not prepare that ; you made only 
a copy of some of the drawings? '.l'he working drawings of No. 2 bridge were prepared by me. 

631. You are better acquainted with what was done than we are : can you give us a sort of narrative 
of the whole of the business,-! mean of the part which you took in it? I had all Mr. Mault's plans 
lithographed, and 1 then prepared detailed drawings showing earthworks, retaining walls, fencing and 
gates, and culverts. There were no working drawings given in for any of the bridges. 

632. By Mr. Stanley.-You look upon those as the type drawings? Yes. It was left to the discretion 
of the Engineer-in-Chief to adopt any of the piers. Masonry piers were adopted for No. 1 bridge, which, 

· l have been told, were reduced from 6 feet to 5 ft. 3 in. 
633. You consider yourselfresponsible for their stability under the conditions given to you? I am 

responsible for the drawings, but not for the adoption of any particular design of pie1·. 
634: In so far as calculating the expense is concerned, you are responsible for having designed 

them? Yes. 
635. By the Chairman.-Were the girders which you designed for No. 2 bridge adopted for the other 

bridges? As a matter of fact, the girders for the No. 2 bridge were being constmcted when I received 
instructions to ·make working drawings. 

636. Then they had been determined upon before you did your work? ';I.'hey had been adopted by the 
Government hefore I made the working drawings for the bridge. 

637. Did you find it necessary to make- any alterations 7 No, ~ot in the girders. 
638. Did you closely examine the girders and the details to see the different parts and their relation to 

each other, and so on? I applied Colonel Yolland's formula. My principal assistant made drawings and 
applied Colonel Yolland's test to the _sections, and found them ample. 

639. By M,·. Lawd,er.-To what sections? The same sections and girders. 
640. I understand you to say that they were actually in course of construction, and you were asked to 

get out drawings ? They were finished and actually at work. . 
641. By the, Chairman.-We want to get from you what you know exactly and what part you have 

taken in constructing and designing this work:--what were you responsible for 7 The drawings which are 
embodied here, and which are called, detailed drawings,. I am responsible for. 

1 
{ 
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· 642. That is hardly what we want to get. Did you make the design, and are you satisfied that the 
design was a good one ?-what we want to know is, who is responsible for those drawings, and for working 
them out into a definite shape? I understood from the Engineer-in-Chief that economy was the order of 
the day, and that he was in fnour of small spans. 1 think I heard something about ,40-feet spans being 
mentioned; but I would not be certain about that. I found·that about 64 feet would be the most economical.· 

643. Did you make out the designs in accordance with his idea ? Yes, by his instructions. 

644. And you say they are properly designed, and are calculated to bear all the weights and the 
strains they may be called upon to bear? I feel certain of that. 

645. And you say the spans of those bridges are 60 feet? Sixty-four feet is the length of the girder 
from centre to centre. This would nearly give 60 feet of span. 

646. Can you describe the details of the ironwork composing the girders? Something was said about 
having the work done in the Colony. The specification says :-" Should the Contractor be required to 
provide ironwork for river bridges and decide to import the cylinders, girders, and other ironwork from 
England, he must produce the certificate of the Inspecting Engineer ot the Government of Tasmania in 
London." I understood from the Engineer-in-Chief that the girders were, if possible; to be made in the 
Colony. They were designed for 6 x 4 plates, which are usual sizes. 

647. Are the plates which are now being used in these girders the same which you recommended 
ehould be adopted? I think so ; I don't think there is any variation. . 

648. And the other parts ot tlrn girders are the same? I believe so. I have not inspected the girders 
on the wharf, and have not compared the plates; but I believe they are according fo the plans. 

649. It has been alleged that at timee there are unusually violent storms which pass over the Derwent 
Valley : are you satisfied that the girders, as designed and now being carried out, are of sufficient strength 
and stability to resist any storm or wind pressure? I am. I don't think that the wind pressure wonld 
exceed 56. 

650. By 11fr. Lmvder.--56 lbs. to the square foot? Yes. 
651. By the Chairman.-Are they calculated to bear that pressure? Yes. I was only up there once, 

when I went over the line with Mr. Mault and saw the sites of the three bridges. The banks are very high.· 
652. You have seen the design of the bridges and of the work now bemg executed on the wharf, an.d 

have probably heard the allegations which have been made against the stability of the. design: Do yoa 
think, taking into consideration all' the circumstances, that a train could safely pass over the bridge in these 
unusual conditions of violent storm? I do, with safety. 

653. Without any railing or guard-rail? You are now referring to No. 2 bridge. 
654. No. 2 and No. 3 bridges ; No. 1 is different? I don't know whether you are aware that it is 

proposed to make two of the bridges for road and rail traffic. 
655. No. 1 bridge, I was told was so ? The design contemplates a bridge being erected over which a 

railway is to run. Apparently, there is no provision in the drawing for any guard-rail or hand-railing, 
or any other necessary precaution for viaducts of that exposed and elevated condition? I presume a railing 
would be nierely for the platelayers ; No. 2 bridge is for a railway alone. 

656. Would yo1~ not recommend that in a bridge so much exposed as that is, the train should have 
some protection from storm? I don't think a railing would be any protection. 

657. Or any other protection? I did recommend to the Engineer-in-Chief that a guard-rail should be 
placed on No. 2 bridge. 

658. Do you think that that would be desirable ? Yes, on No. 2 bJ·idge. 
659. If a train were overtaken by a violent storm in traversing a bridge, the only protection to the lives 

of the passengers in the train would be the resistance offered by the flange of the wheels. Do you think that 
sufficient? It is just as good protection as you have on the embankments. They are greatly exposed. 

659A. But, as a rule, embankments are generally made open in larger tracts of country where 
the wind is not confined within the walls of a valley : do you think the conditions are similar when 
a train is passing over an embankment as they are when it is passing over an elevated structure like that? 
I think so. . 

660. You would not recommend that the bridges should be so arranged that the train would run 
between the girders rather than on the top of them? I should myself ( if I had carte blanche) make a sunk 
platform-not a raised platform-there. I had got out a sketch for a 200-feet span, but the Engineer
in-Chief was in favour of smaller spans. 

661. As the bridges are designed, you are satisfied with their stability? Yes, I am satisfied with No. 
2; I believe it is efficient. · 

662. What is the approximate weight of each span? I think each span weighs 24 tons. That would 
be the weight of one complete span. 

663 .. By Mr. Stanley.-Does that include cross girders? There are no cross girders. They are 
raised 6-in'ch planing at the top. They weigh about 72 tons. 

664. By Mr. Lawder.-That is, 24 tons for each span? Yes. I made· out a sketch for a 200-feet 
span, but the Engineer-in-Chief did not approve of that ; that would weigh about 140 tons. 

665. By the Oltairman.-That would be much more costly? Yes. The girders would be about 20 
feet high, and the railway would run between the girders. 

666. But, coming back to No. 2 bridge, it is proposed to build the intermediate piers of concrete, with 
wrought iron casings? Is that the form of construction which you designed, or was that the plan which 
was recommended to you by· the Department ? I don't think that it was recommended by the Depart-
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ment. The type drawings show five diflerent piers. The wrought iron piers were, I presume, adopted 
by the Engineer-in-Chief. They are the cheapest, and were, I suppose, adopted from motives of economy. 

667. Do you consider them sufficiently_ stable for that work ? · I do. 
668. Are yrmaware whether the same form of the design i11 being used? I do not know. 

_ 669. What made you adopt that particular plan? I think the Engineer-in-Chief had an idea that the 
caisson pier11 would be better than cylinders, on account of timber and so on coming down the river. I 
thought it just as economical to make it in that form. · . . · 

670. I understood you to prefer that design? Did you allow the Engineer-in-Chief's judgment to 
over-ride your own, or did you assume the full responsibility? We had different piers shown to get a price 
from the Contractor. There were five alternate descriptio_ns. 

671. Yes, I understand that. But was that the form of contract which you approved and recommended 
to the Engineer-in-Chief, and one which you thought it desii-able to adopt? I don't think I recommended 
:any one pier in particular. We had four kinds shown. I don't think I was in favour of any particular one. 

672. I presume, however, it was adopted ; and, as it was your design, I want you to give the 
Commissioners the reasons ,vhy you suggested that particular form? The wrought iron piers were suggeeted 
for economy sake, and on the ground of easier carriage. This is a difficult place to bring material. We 
thought the wrought iron would be much eaBier for carriage. 

673. Would it not have been better to have had cast iron cylinders for the foundations, and made a 
substantial concrete superstructure, and to spend the extra money the casings would cost in concrete of better 
quality? It is necessary for me to explain that these drawings were got up hurriedly; we were doing 
two other lines at this time. On looking up the contract I think the schedule will be found to contain a 
list of prices for differnnt kinds of piers; that gave the Engineer-in-Chief an opportunity of adopting any 
one of them which are mentioned in the schedule.1 -

67 4. Then who is responsible? I presume the Public Works Department. 
675. Having heard what it was proposed' by the department to ndo in the way of building these co·m

posite piers, and having seen the drawings, do you think that this is a desirable form of pier to build, and 
are you satisfied that in every way they are perfectly stable? I think the bridges, and particularly No. 2, 
are quite efficient for what they will have to do. 

676. But with regard to the piers-the concrete piers? Yes, I consider that they would be quite 
safe, provided that concrete of good quality be used. 

677. The quality of the. concrete is, I think, eight-parts of foreign matter to one part of cement. Do 
you think that a sufficiently rich concrete to provide for the very heavy strains to which it would be liable? 
The· specifications provided for a double quantity of cement in passing through water ; and I presume that 
the Engineer-in-Chief has a discretionary power. _ 

678. That is what I want to know? If the concrete is placed in_ the water there is to be a proportion 
'of four parts of stone and sand to one of cement. 

679. Do you consider cement mortar above the water-line, if composed of eight parts of foreign matter, 
would be sufficiently strong·? Yes ; if properly mixed. , For my own part I would rather have eight parts 
than four parts. , 

680. Supposing that there was earth or loamy matter mixed up with the cement? That would alter 
the conditions. I assume that'the cement would be·first class. 

681. But where you are using the minimum amount of material and everything depends on the kind of 
material used, do you think it desirable to risk the stability of a bridge by using such a small quantity of 
cement in the concrete? Yes, if I were satisfied with the quality of the concrete and the quality of the sand 
and metal used. The Kyneton bridge in Victoria has concrete piers and abutments, 14 to 1, faced with 
stone. 

682. But there the casing is of a substantial character to keep the concrete in place. You have 
seen the girders on the whal'f: are you of opinion that they have been built as they were provided for in 
th_e specifications ? No: I should not consider that the girders have been built in accordance with the 
specifications. I don't think the workmanship is equal to that for which the specifications provided. 

683. You are referring to the girders on the wharf? Yes. 
684. Will you explain in what, in your judg·ment, they are deficient? Beginning with the web-plates, 

(I had an opportunity of seeing only one joint), I think that if they are all as good as that one,j they 
might pass. I do not think some of the rivets are first-class. 

685 . .Oid you notice the way in whicl1 the rivets have been driven ?-are they irregular in line? I 
did not examine them very closely. I think, generally, that the girders are roughly finio1hed. 

686. Would the girders on the wharf assume a level line had they been built to a camber? They 
would if the joints of the webs were not close. . 

687. Having seen the gird_ers on the wharf, do you think that they were built to a camber, or, if not 
that the set they have taken show the vertical joints are not close as they were designed to be? I think 
that that would be a fault. 

688. In present circumstances, do you think they are sufficiently strong for the work they would be 
called upon to do? Taking them as they are at present, I think they are amply so. 

689. Are the parts propol'tionally equal to the standard, or are they above the standard? They aro 
above the standard. The Board of Trade Regulations provide for five tons to the square inch.- The 
strain on all the girders for the Derwent Valley Railway does not exceed 4 tons per square inch, according 
to my calculation. . · 
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690. By Mr. Stanley.-Have the calculations which you have made satisfied you of the strength of 
these girders? Yes; I checked them by Colonel Yolland's formula. 

' 691. Are yon aware by whom the girders_ we1·e designed? They were designed by 1~yself. 
692. I understood you to tell the Commissioners that those girders had already been partly constructed 

at the time you were asked to prepare the working drawings for the Derwent Valley Line? Yes. 
693. Are they according to your design? I believe they are in accord with my drawings. 
694. These girders have, you believe, been constructed in accordance with the type drawings which· 

were previously prepared? I believe so. Ther6 were three bridges being built, but I ascertained that 
No. 2 bridge was being made in Launceston and N os. 1 and 3 were being made here. . . 

695. In making your calculations of strength of these girders, what dead-weight and rolling~load did 
you allow for? I took a ton and half per foot for the dead and live load,-that is, the weight of the girder 
itself and half the platform added to the weiglit of Tasmanian engines fully loaded, according to information 
supplied by the Public Works Department. , 

696. Are the plates on the top and bottom flanges of the same dimensions as marked on the· drawing? . 
I believe so. The webs could be reduced, but the plates were made all the same thickness. 

697. ·Thenyoumade no difference in the bottom plates on account ofthe rivet-holes? No,Imade the 
top and bottom just the same. 

· 698. That being the case, the top flanges will be stronger than the others ? Not sufficient to make 
much variation in the thickness of the plates. · · 

699. Do you take into consideration, in making these calculations, the fact that these girders ar~ being 
constructed as continuous girders? My calculations are based on the girders being single girders, and not 
continuous: 

700. Then are you satisfied that the dimensions of those parts are sufficiently strong to withstand the 
altered conditions of strain due to the fact of their being continuous girders? I am. 

701. I think you stated that you had prepared a design for a single span across the site of No. 2 
bridge ? Yes, in accordance with the sketch laid on the table. 

· 702. Did you make any comparative estimate as compared with the bridge now designed? Yes; I 
found that the three sixty-fottrs would amount to.72, and the 200ft. span would amount to about 140 tons. 

703. But, for purposes of comparison, suppose you take these spans as 200, and assume it to be so ? 
What you have to assume would be the weight of 80 tons plus the two wrought-iron piers, and then against 
that you would have two masonry piers just double the thickness to take the 200-ft. span, that is to say, 
masonry piers, provided that No. ~ bridge was 60 ft. wide. You would want double the masonry piers. 
That would be 140 tons plus the quantity in masomy piers, as against 80 tons plus two wrought-iron piers. 
A 64ft. span compares very favourably with a 200-ft. span. 

704. Have you the comparative cost? No; to ascertain the cost I should have to take out the con
crete and masonry piers and its foundations, and double that for 200-ft. span, and then take the two 
wrought-iron piers. But then the contractor would not build a 200-ft. !!pan at the same price per ton as he 
would build the ordinary plate girder. It would amount to from £16 to £20 per ton more, I should think. 

705. Can you now give a comparative estimate to the Commissioners ? No, I cannot. 
706. By Mr. Lamder.-Take the No. 2 bridge and substitute a 200-ft. span, with piers founded upon 

a rocky bed above low water, and getting a clear waterway over the water space during the dry season? 
A 200-ft. span would mean a corresponding increase in the piers. [The normal height of the river 
would necessitate three or four feet of water. I presume the contractor's prices for wrought-iron piers 
would make provision for getting through the water.] 

707. By Mr. Stanley.-Were the alternative designs for the piers for No. 2 bridge proposed by 
the Engineer-in-Chief, as shown in the drawings, or did you use your own discretion? I think I used my 
own discretion in giving these types. I am not ce1·tain. 

708. At whose suggestion was the design adopted? I may have suggested something about wrought 
iron. The Engineer-in-Chief asked me to go up with Mr. Mault on one occasion. I was up there only a 
very short time (it is nearly two years ago now); but whether Mr. Mault suggested wrought iron piers at the 
time I don't remember. I think I did speak to the Engineer-in-Chief about wrought iron piers, but I cannot 
remember whether I suggested it myself or whether it was suggested to me. I understand that wrought 
iron piers are the cheapest in accordance with the schedule of prices, and I suppose they were adopted by 
the Engineer-in-Chief for that reason. 

709. Would these wrought iron caissons, as designed and carried out, be sufficiently stiff to carry the 
weight .of the bridge without the concrete filling? I do not know the weight. · 

710. Are they designed in such a way that they would carry the weight as a pier so far as their 
stiffness is concerned, without the concret6 filling ? I do not know whether they would even stand a pres-
sure of water without the concrete filling. · 

711. I am not referring to that. I am referring merely to the capacity of the piers to carry the weight 
immediately supported by them? I have not gone into tlie matter, but I should think them more than 
ample to carry the b11dges,-that is, as far as my impression is concerned. 

712. I observe that the piers are stiffened transvel'sly with intemal bracing, but they have no bracing 
longitudinally ? The idea of bracing them is merely to prevent them spreading out. They were never 
intended to act as piel's without the concrete filling. 

713. And you think the bracing between the T il'on stiffeners ~ould be able to withstand the pressure· 
of the concrete filling without buck.ling ? Yes, I think so. 

'/ 
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714. They are only quarter inch plates-would they be sufficient to stand the pressure of concrete 
being rammed into the piers without buckling? The piers are stiffened, four feet apart . 

. 715. Did you make any calculations as to the stability of those piers-as to the strains they would be 
subjected to, from the superincumbent weight, and the wind pressure? My assistant checked them at the 
time, and afterwards they were checked by another assistant, and they made out that the piers were ample. 
I was away in Melbourne at the time. 

716. Can you furnish us with those calculations? I am afraid not-my assistant has left me now. 
The fact is, the work bas not paid me and I had to reduce my staff. 

717. Had you anything to do with preparing the specifications? Yes; I wrote the specifications for 
the Fingal line and the Scottsdale line, and also for the Derwent Valley line ; but I was supplied with the 
specifications for the Mersey and Deloraine line by the Engineer-in-Chic£ 

718. However, you prepared the specifications for the Derwent Valley line? Yes. I think the 
Engineer-in-Chief asked for certain things to be embodied from the Mersey and Deloraine contract. 

719. By .1.lb·. Lamder.-Are those specifications, then, adopted in the contract? Yes. 
720. They were prepared by you in their entirety? Yes. 
721. By Mr. Stanley.- With regard to the specifications for the ironwork, more particularly for the 

iron girciers-are you satisfied that the provisions included in those specifications are necessary to ensure 
satisfactory and efficient work? I think those general provisions are necessary to ensure good work
manship, provided that the supervision be good. I may mention that I suggested to the Engineer-in-Chief 
some months ago wmething about supervising the ironwork, but I understood him to say that he had 
appointed a very good inspector, and that there was no necessity to do that, consequently I have not 
troubled to inspect that work at all. I sent down one of my assistante frequently when detail drawings 
for No. 2 bridge were being prepared. 

722. As to the tests which you provided for the iron work, do you consider that to insure good and 
faithfol work, it is necessary that they should be rigidly enforced? I should not if I was satisfied with the 
quality of the iron. I don't know whether this was branded iron ; but I should say that from a glance at 
some of the piers, they were of a poor quality of iron. 

723. Then you would not consider it necessary to apply the test to try the strength of the iron? If I 
had any doubt I should be guided by the quality of the iron. 

724. Do you not think when an important test of tl1is kind is inserted in the specifications, it is very 
desirable to carry it out? Yes, if I had any doubt about the contractor or the quality of the iron. 

725. I suppose, as a matter of fact, that you cannot be so sure of the quality of the iron here as you 
can at home? No; perhaps not, although I think that sometimes the colonial is superior to the imported. 

726. If in a manufactory in England it is considered necessary by the engineer to apply tests, don't you 
think that it is all the more necessary to apply them here? Undoubtedly; besides you cannot as a rule 
ensure good workmanship. 

727. By ~fr. La1vder.-W ould it not be very easy to test the girders with a fixed load in the yard? 
I don't think that this test would be very satisfactory in a yard. I would rather have them on the site to 
test them. 

728. By Mr. Stanley.-Is it not the pmctice in England to have them tested in the manufacturer's 
yard before they are sent away? Not in all cases, but in many cases it is so. Sometimes they are tested 
by hydraulic pressure. 

729. Is it not usual to put them together and to provide that they should be so tested? I don't 
know whether it is so in the contractor's yard, but I never saw a contract of any importance where some
thing of the kind was not provided. 

730. Do you not think that in the construction ofiron girders that the joints, especially in the compressive 
members, should be planed? I think that the end of tbe girders and the abutting members should be 
planed, as provided for in specifications ; but you cannot get this done in Tasmania, as there are not the 
the necessary appliances. 

731. Were the specifications drawn out with a view of the work being done in Tasmania? I think 
that before I wrote the specifications I unde1stood the Engineer-in-Chief to say that the Government wished 
the work to be done in the island. 

732. The risk of having the work done in the colony appears to have been that you cannot insist on 
such good thorough work as if it was prepared by English manufacturers? I don't see how you could, 
because you have not the appliances here. I am now speaking from hearsay. I have not been inside the 
foundries here, but from what I hear J believe there are not the appliances in the colony. I should not 
pass the girders myself as I saw them this morning. 

733. What would the effect be in a girder without camber, in the case of a passing load. Sup
posing it was built in this way and you loaded it with the maximum load, what would the effect be? '.l'o 
camber it the other way. 

73~. That would be the result; but how would it affect the different parts of the girder-I mean that 
if the girder were built horizontally it would deflect, would it not: what effect would that deflection have 
-would it not have a tendency to buckle the web plates? Yes, if the workmanship was not very good. 

735. Would you not .consider it a serious fault if there was no camber to allow for deflection? Yes. 
736. What margin is allowed for expansion and contraction in No. 2 girder? I think it was proposed 

to have a lattice-girder,-that would be £15 more but it would be better to have the other girders rather 
than inferior lattice-work girders. 
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737. Don't you think that is an exorbitant price? They want from £10 to £15 in Victoria. 
738. Are railway materials such as girders and other work liable to duty if imported into the colony 

in the manufactured state? I have always understood that they were exempt. I know this, for in regard 
to the proposed tramway here some time ago, I wanted some information on the point, and I found that rail
way plant was exempt. 

Sra, 
HEREWITH I return proof of my evidence revised, as requested. 

67, :Macquarie-street, Hobai·t, 10th April, 1886. 

With regard to questions 617, 663, 706, and 735, a portion of my answers is evidently in reply to some questions 
which have been omitted. 

With regard to question 736, my answer is omitted and an answer to some other question substituted. 
I should desire to explain my answers to questions 638, 639, and 640, as such answers do not clearly express my 

meaning, and, consequently, might convey an erroneous impression. 
With regard to question 720, I think it but fair to say that after I had prepared the drafts they were submitted 

to and revised by the Engineer-in-Chief. 
I am, Sir, 

Your obedient Servant, 
T. C. JusT, Esq., Secretary Royal Commission on Railways and Public Wor/1s. 

WEDNESDAY, MARCH 3, 1886. 

The Commission sat at the Bush Hotel, New Norfolk. 

PRESENT: 
The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES S'rANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

JON.A.THAN FALK.INGHAM called in and exarnined. 

G. H. EDWARDS, 

739. By the Chai1·man.-What is your occupation, Mr. Falkingham? I am a contractor. 
740. Are you the contractor for what is known as the Derwent Valley Railway? Yes. 
741. .At what point on the Main Line Railway does this railway commence, and where does your 

contract end? It junctions with the Main Line Railway at North Bridgewater, and ends at 24 miles 26 
chains at Glenora. 

742. That is a point some miles short from the town of Hamilton, is it not? About eight or nine 
miles short of Hamilton. 

743. When you took this contract from the Government, what plans and drawings were then submitted 
to you? I have them here now. 

744. Are they the same drawings as those which bore his signature in the office of the Chief 
Engineer? Yes, I have got the originals. 

745. Has any departure from those plans and drawings been made by the Government, and what is 
·the nature of the departure, if any, commencing at the lower end of the line and proceeding upwards ? The 
first alteration wall at Orn. 15c. The contract provided for a four-foot culvert there. It did not say what 
material it was to be built of, and I got the order from Mr. Mau.It to build it in brick. I bought the 
bricks at New Town, but, I think, before they arrived, Mr. Mault discovered that he could not get a 
foundation, and he ordered me to build of timber with flat top. 

746. Do you remember the date of that alteration? The date on the order is 28.1.1885. Here is 
the original design [ exhibit]. 

747. This shows a culvert with upright walls and a semi-circular arch, 4 feet in diameter and 4 ft. 9 in. 
in extreme height. Was that the one you were first instructed to build? Yes. 

748. What was the alteration in this? It is shown in the next plan, which I put in [exhibit]. 
749. This shows a culvert of 3 ft. 3 in. in breadth by 4 ft. in clear height; was that so? Yes. 
750. Did you build that culvert? I did. 
751. What happened next at this place? On the 25th September I got a note to build a lo ft. opening. 
752. For what reason? I do not know ; he did not say. 
753. This was after you had completed the square box culvert ? Yes. _ 
754. Have you got the plan for it? I do not think so; We have a general· plan for lo feet and 20 

feet openings, and we build them according to the general plan. They give me the order to build according 
to the general plan. . 

755. By Mr. Stanley.-That is one of the contract type drawings? ·Yes. 
756. By the Ohairman.-Mr. Sheard says: "Enclosed please find tracing, with complete working 

drawing, for the 15 feet culvert at 15 chains." Have you received that drawing? I did receive it on 
the 25th September, 1886. 

757. Ifit is in your posseesion Mr. Parker will have it? Yes. 
758. What next happened? I gave orders at the saw-mill for the timber, but before the work 

was completed there came a flood and washed away the embankment. 
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759. • What _did the Government · Engineer then ,do? 

i_ngs. I produce the plan [exhibit.] , , 
He gave me a plan to build throo 15-feet open-

760. What ,va1 the date of thatflood? The 30th November, 1885. 
761. Have yo~ built this culvert, the drawings for which you received, I see, on the 8th December, 

1885? We are now building it. 
762: Have you any,otherobservations to make about this particularalteration? A greatrush of water 

comes through there, and with a flood th~ embankments are likely to go. 
763. Why do you anticipate that the embankments will give· way ? Because in the event of a great 

rush of water it will wash the stones out like marbles. 
764 .. That is a matter of opinion. What we want to know is what alterations were made in the 

original contract plans? Another alteration at this spot was that the embankment was raised four or five 
feet, and the cuttings adjoining it were raised considerably. 

765. What was the date of that order? The date is 1-4-85. Here are the details [exhibit.] It 
was afterwards altered by Mr. Sheard. · · 

766. Why was it altered by Mr. Sheard? He did not approve of.Mr. Mault's alteration, I suppose ; 
but he did not tell me. 

. . 
767. What was the nature of his alteration-did he raise or lower the formation? He raised the 

formation and altered the gradient.· 
768. What is the next alteration? Mr. Mault altered the levels from Orn. 23c. to Im. 14c. 
769. What reason did he assign for that alteration? He did not assign any reason. 
770. Had you completed the formation of the line between those points? I believe so; but I am not 

quite certain on that point. · . 
771. What is the next thing you have to comment upon? At Im. 41c. we found the levels nearly 

3 feet wrong in the formation. · 
772. What happened? We called Mr. Mault's attention to it, and he told us to put it right. We had 

done the work before we found it out. We discovered by the eye that there was ·something wrong, and we 
found there was an error of 2·76 feet. 

773. What is the next alteration you wish· to refer to ? The levels were again found wrong at 3 miles 
52 chains. They were 5-69 feet instead of 2·81 feet, or a difference of 2·88. feet. The levels were corrected. 

774. Then the banks were lowered at that place? Yes, lowered 2 feet 10 inches. This work had 
been constructed. 

775. When did you make the alteration ? Immediately after the error was found out. 
776. What was the next alteration? At Im. 14c. 501. I had to make a series of alterations in culverts. 

There was a 2 feet 6 inch culvert at that place, and we were ordered to put in a culvert of three openings · 
of 10 feet span. 

777. You are certain of that? Yes. 
778. Have you commenced the work? We are building it now. The next alteration was at Im. 

4lc., where there was •a I foot 6 inch earthenware pipe culvert. It has now to be two 10 feet pile openings. 
779. Have you commenced that work? Not yet. 
780. What next? The next alteration was at Im. 62~. There is no provision in the contract for a 

culvert there, and we were ordered to build one with two openings of 2 feet 7½ inches each by I foot 6 
mches. 

781. Have you commenced that work? No ; but I have the materials ready. 
782. What is the next point? At Im·.- 63c., where the water broke over the line, I had to put up a 

similar culvert to the last. There was no provision for it on the contract. This :was an additional culvert. 
783. It was shown to be necessary by the damage from the last flood? Yes. 
784. What is the next? At 2m. 38c., where we had put in a 1 ft. 6 in. pipe culvert, we had to 

put in a box culvert 2 ft. 7½ in. by I ft. 6 in. . 
785. Had you put in the I ft. 6 in. pipe culvert?° Yes. 

, 786. What was the reason for the alteration? It was found that the waterway was not large enough. 
ft 2m. 76c. the plan shows a 1 ft. 6 in. pipe culvert; I have now to build there two 10 ft. pile openings. 

787. Why was that culvert required? The water washed the bank away and the ballast, and it was 
shown to be a place where a culvert was wanted. 

788. What next? At 3m. 4c. provision is made for a 1 ft. 6 in. earthenware pipe, and I have to put 
down a 10 ft. pile opening. · , 

789. Why was that necessary? The other was not· sufficient to take the water away. 
790. Was that a spot at which the· earthworks were affected by the flood? Yes; it came over the 

embankment, and washed bank and ballast away. 
791. The next? At 3m. 6c. there was nothing provided, and I have an order to put in a 15 ft. pile 

opening. This was also found necessary from the water breaking over the bank. At 3m. 34c. the plan 
shows a 3-foot culvert. I hav~ now to build three 15-foot pile openings. 

792. Why is that additional provision required there? The culvert was not large enough. The 
e~bankment there is 9 feet high, and the water came right over the top of it, 'and washed it away for about 
three-quarters ofa chain. In two other·places a break was made in the-embankment. At 7-m. 62c. I 
had to put in another square culvert. 
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793. Provision is made in the contract for one culvert there ? The extra provision is for a culvert 

twice the original size.· At _Sm. 28c. 261., where there is no provision made,· I have to put in some boxes 
and rubble drains. · 

794. Were all those culverts that you have mentioned, commencing at Orn. 15c. and ending at 
7m. 62c., affected by the :flood in November last? Every one of them. 

795. And all these additional provisions were rendered necessary on that account? Yes. 
7!,)6. Now you can go on to other parts of the line? I want to tell you how my pipe culverts were 

built. The pipes stand on the ground, and are not let into .the stll'face, and when the embankment subsided 
it _thrust out the framing and drew the pipes out (?f position. The specification provides for concrete ends, 
"1f ordered; " but they were not ordered. · · 

797. Do you say that, although the sp~cification provides that concrete may be used, they were ordered 
to be built of hard wood frames ? Yes ; the piles were not driven in, but set upon the ground. 

798. You built th~m in that way according to the specifications? Yes. 
799. It has been alleged that these culverts are designed to be let into the solid ground to the depth 

of half their diameter. It has also been alleged that you did not let them into the ground, but placed them 
on the surface. Is that the case or not? The ground is so irregular that if we had followed that rule in 
all cases they would have been up and down like the waves of the sea. Some have been put on the surface 
and others let into the ground in order to make them level. 

800. It makes all.the difference whether you did this according to instmctions, or whether you did it in 
defiance of instructions? I did it according to instructions. . · . 

801. Then whenever you have departed from· the manner shown on the drawings, it was done in 
accordance with the instructions of the Engineer-in-Chief? Certainly. No objection was then raised to it. 

802. It says here that although the ends of the pipes, if ordered in writing, must be set in concrete, it 
is obligatory upon you to bed the lower end of the culvert round with concrete. Was .that done? No. 

803. Why was it not done? Because they did not want it doing, and would not pay for it. 
804. -Was that provision struck out by order of the Government, or was it left unexecuted through 

your neglect? No; they ordered me not to set it in concrete.' 
805. Go on to the next alteration ? The next alteration was at 9m. 16c. 301. The contract provides 

nothing there, and I have been ordered to put in a culvert 2 ft. 7½ in. by 1 ft. 6 in. 
806. Has that culvert been built? Yes. 
807. Why was it rendered necessary? Because the floods proved that a waterway was wanted there. 

At 9 m. 20 c., where no provision is made in the contract, it is proposed to put in a similar culvert to the 
last; as it was found that the water there came over the embankment. The next alteration is at Johnny's 
Creek, at 14 m. 27 c. The original provision there was for a 4 ft. 6 in. culvert, with stone semi-circular 
arch, and I have been ordered to put in an ·additional one with two openings of 3 feet by 2 feet. 

808. Why was that wanted? The waterway was found to be insufficient. 
809. Was the original culvert built? It has been built nine mo~ths. Notwithstanding that, the 

Government have found it necessary to put in an additional one. . I find I b,ave omitted a very important 
alteration at 12m. 76c., called the Back River. The line was diverted from 12m. 69c. to 13m. 33c. 

810. What was the nature of the diversion·? It was diverted further away to the right into the pad-
dock away from. the river into some very heavy ground. , 

811. What was the reason for the diversion? It was found to be too near the river. The embank
ment burst out the retaining wall. 

812. Had you done any work on the original line ? Yes, we had completed it, with the exception of 
about 200 yards. 

813. Had a flood taken place ? No, the wall fell down. 
814. What caused the wall to fall down? The settling of the embankment burst the wall out. 
815. It is described and shown in the drawings that this retaining wall is to be built in a certain form 

and at a certain inclination. Of what was the wall built? It was a dry rubble wall. 
816. How many feet was the line diverted? About 20 feet. 
817. You say the wall was built of dry rubble. How was it built? The first portion of the wall, for 

about 7 chains, was built at an inclination of about 1 in 4 to within 9 feet of the top of the embankment, 
and after that nearly 1 to 1. 

818. You had instructions to. build the wall, in_ the first instance, with a batter of 1 in 4-that is, 3 
inches to the foot, and then you went into a new slope of 1 to 1 ? Yes, 9 feet from the top. 

819. What proportion of this wall would be built according to the batter of 1 in 4, and what proportion 
according to the batter of 1 to 1 ? About 15 feet in dept_h,. I think, at 1 in 4, fo1· about 7 chains, and the 
top portion of 9 feet was about the sam_e. 

820. What. was the width of this wall? 1,8 inches all the way up. 
821. The wall, then, had an average width of 18 inohes. Yes. 
822. What happened to this wall? It is standing all right. There the wall is differently designed

it is 1 in 8, or inch and a half to the foot. 
823. Hal:! that wall been built? Yes. 
824. What kind of wall, and what length? It is a rubble wall, but I cannot ,ay what length. It is 

standing now, but covered up. · 
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825. Who gave you instructions to build this wall? Mr. Mault. 
826. Was it in accordance with the contract drawings? No ; they show wall of that. height to be 

9ft. at bottom, 2ft. at top. 
827. What was the thickness of.it? 3 feet 6 inches at the bottom and 18 inches on the top, with a 

batter uf an inch and a half to the foot; but it varies. 
828. A portion of it was built ve·rtically, was it not? Yes. 
829. Were the dimensions of the vertical wall the same as the batter wall? Yes. 
830. Do you think the vertical wall was reduced in width from 3 feet 6 inches to l foot 6 inches? 

No, it was carried out at those dimensions. · This wall, about 3 inches from the culvert, was forced out, and 
fell down, owing to the settling of the embankment. 

831. When did it fall down? My engineer, Mr. Parker, can. give you the date. 
832. What kind _of backing had the wall? Earth backing. I asked Mr. Mault to put in stone 

backing to help to carry the weight of the embankment, but he refused to do so, saying, "You have got 
such a good price for the stone-backing that we cannot afford it." 

833. Did the contract provide for dry backing-? It does for abutments of all bridges, but not for 
retaining walls. The culvert itself did not tumble down, but gave way, and when the wall was thrust out 
Mr. Mault pulled it down. 

834. How was the culvert· built ? The walls were up to the top on one side, and partly so on the 
other. The specification stated that the culvert should have stone-backing, but Mr. Mault would not allow 

·me to put stone-backing in. When the soil settled it forced the thin wall out, and away it went. 
835. What was the thickness of this .wall? Mr. Parker can speak to that. 
836. Did you obtain proper foundations for this work? Yes, we went down to the rock. 
837. Did the engineer examine the foundation 1 Yes. 
838. Who provided the drawings for the altered work? Mr. Mault. 
839. Have you a copy of them? I will produce it. 
840. Wh~t else have you to say about this culvert?· I do not know that I can say anything else. 
841. Tell the Commissioners what is being done now at the Back River? When the wall fell we got 

orders to pull it all down and build a squared masonry wall, which we are now building. We first got an 
order to build two or three chains, then two or three more, and then, again, two or three more. The 
wall is backed with 6 feet of concrete mixed with large spawls. 

842. How near the top of the wall does the concrete come? I am not certain as to the distance. Mr. 
Parker will be able to tell that the concrete behind the culvert will come up to the spring of the arch, or 
nearly so. 

843. Can you produce the original drawings for the Back River, and the altered drawings? We never 
had a contract drawmg. 

844. Can you show the drawing which you are now building from? Mr. Parker will produce that. 
845. When you took the contract for this railway did the Department follow the course of the line at 

Back River in the first instance, or did they make any deviation ? They followed the course of the line. 
846. What is the next alteration? I omitted to mention the material alterations at the Derbyshire 

Rocks. There were five or six alterations in the survey, first one way and then the other; they first raised 
the level and then lowered it. I had made the line altogethe1·, and they went and altered it. 

847. Are you clear about that ? Quite clear. 
848. Will you state what the alteration was 1 Mr. Parker can give you the details about it. Mr. 

Mault before he went away pointed out that he wanted-a lot of rocks down that were not safe. He asked 
me for an estimate for the work, and I gave him an estimate for £500. That was not accepted, and he 
told me to do the work by day-work; I did so, and it has cost nearly £5000. 

849. Do you mean to say that the work you offered to.do for £500 has cost nearly £5000? Yes. 
When Mr. Sheard succeeded Mr. Mault, he made these alterations by wholesale. The actual cost is £4266, 

850. Have you been paid that? Yes. 
851. Give us the net cost, so that we may make a comparison between what you offered to do for 

£500, and what it has cost the Government? I cannot do that, but my engineer, Mr. Parker, can. I will 
undertake to produce it. 

852. What is the next alteration? At 10m. 57c., we put in an 18-inch earthenware pipe culvert and 
it was found to be insufficient. That was ordered to be taken up, and we have built a 7 by 5 masonry wall 
with a timber top. · 

853. What was the reason for that alteration? Tiie culvert was not large enough. 
854. Was it affected by the late :flood? The rains we had before the late :flood showed that it was not 

large enough. 
855. What is the next? Two m·ore culverts were pulled up at about llm. and done away with, 

and two more which had been put in by Mr. Mault were taken up by Mr. Sheard. 
856. Why was that done? He conveyed the water to what he thought was a better outlet. 
857. What is the next alteration? There is an alteration between 14m. 27c. and 14m. 64c. 

I cannot explain it, but Mr. Parker can. Then there is a diversion of route between 15m. 5c. and 16m. 2c. 
858. Why was that diversion made? Mr. Mault, I suppose, thought it was advisable. 
859. What is there between those two points? Nothing but a paddock. 
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860 .. Is there no bridge or culnrt or anything? Yes: there is the No. 1 bridge commencing at 

15m. 43c. . 

861. What does the alterations consist of1 .An altered route and altered levels. 
862. Does it make the length longer or shorter ?. Shortens a little, I think. 
863. How has it altered the formation-is it raised or lowered?. I do not know that. 
864. In the original drawing it shows that the approaches to No. 1 bridge had . descending grades on 

both sides of the bridge, and Mr. Fincham, in his evidence, stated that the approaches had been altered and 
made level : has the alteration of which you· speak any reference to that?. I do not know; Mr. Parker 
can expfain that. · · 

865. What is the next alteration? At 16m. 34c. a deviation begins, ending at 18m. 33c. 
866. Are you sure of that? Yes. 
867. Had any of the original line been made previous to this deviation ? I cannot answer that 

question. · 

868. Who can speak to it? Mr. Parker. 
869. What does the alteration consist of? Altering the route and the levels. 
870. Does it make the gradients more or less severe ? They are pretty easy in both cases. 
871. . What was the alteration made for? ·. That we do not know. 
872. Is there any large work occurring between.16m. 34ch. and 18m. 33ch.? Between those two 

points is the Plenty bridge. • 
. 873. Were there any alterations in the culverts between those points? Yes, but I cannot tell you the 
nature of them. 

874. What is the next alteration? At 19m. there was another deviation, over which we were 
stopped a long while. It commences at 19m. and ends at 21m. 

875. Are there any works between those two points? There is the No. 2 bridge. 
876. Were any alterations made in culverts then ? Alterations were made at var10us times, but I 

cannot tell how many. Mr. Parker can inform you on that point. 
877. Is there anything else with refeTence to the embankments and culverts on this line between the· 

Bridgewater junction and Glenora which you wish to speak about?. I omitted to mention a deviation of 
over a mile, commencing at-Sm. 19ch., and ending at 9m. 20ch. • · 

878. Was that deviation made after the line had been formed? It was cleared, but no excavating had 
been done. · 

879. Are you aware why the alteration was made? No. 
880. Were the levels raised or lowered? I cannot tell. Mr. Parker can speak about that. 
881. Is there anything else you wish to say with respect to earthworks and culverts ? These pipe 

culverts, for Sm., or l0m., or 12m., were put in with earth coverings. It was found that ,the earthenware 
pipe culverts did not stand, got out of shape, and of course the blame was laid on me. I w[!.s then ordered 
to put 12 inches of concrete, 3 feet wide, under the pipe, and to cov~r the pipe with 9 inches of concrete. 

882. Has that' been done ? Yes. 
883. Then for the first nine miles pipes have not been concreted? For the first ten miles. 
884. Where does the concrete commence? At 10m. 40ch. ; but there are some intervening places 

where it was not done. We only started cementing at about 19 miles, but we went back and put in some 
extra ones. The wooden box culverts at the Bridgewater end were covered with large spawls 18 inches in 
thickness, and the sides as well. This was done for about 6 or 7 miles. 

885. Why was that done? I cannot say. To let the water through, I think. 
\386. Are they shown in the drawings? I think not. There is only a general drawing. 
887. You were required to carry out this work? I did it for so far, and then I stopped because they 

would not pay me for it. It was a scheduled price, and I said, "If you will not pay me I will not go on." 
888. What has been the result? The water has gone through and wasted the earth away. 
889. Did the water trickle through the stone_ casing· at the sides of the culverts? I think so. 
890. Do you attribute the damage to some of those culverts to that cause? Partly, because the banks 

would not have given if the water had not got through those stones. 
891. What have you to say with regard to No. I bridge ? No. I bridge consisted of six 24 ft. 

o,penings, and eight 64ft. openings. Three of the 24ft. openings have been done away with at the east end, 
and one 24ft. opening at the west end. The piers were designed to be 6ft. wide, and they are now 5ft. 3in. 

892. Were any .reasons given for the reduction in size? Yes, they wanted to reduce the cost. 
893. Was that stated so to you? Yes, by Mr. Mault. He said that 5ft. 3in. piers were just as good 

as 6ft., and that the reduction would save money. 
894. Was it proposed originally that the piers should be built of ordinary lime mortar? It does not 

say how they are to be built. 
'895. Is it not stated in the specifications? No. It is described as roughly squared masonry, two 

stones to a course. 
896. The last paragraph of clause 22, folio 33, states that "the rates for squared masonry in cement 

and in mortar are for materials and workmanship as specified." What was your contract? I have a price 
for building either in lime or in cement. 
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897. Of what were the 6ft. piers intended to be built? I cannot say. 
898. In the schedule of quantities at page 50, it is stated-item 43-" squared masonry in bridges, 

culverts, &c., in mortar, 200 cubic yards," and then goes on to l!ay, "ditto, when ordered, in cement mortar, 
50 cubic yards." That is for Nos. 1, 2, and 3 bridges. Are those 200 cubic yards all the provision made· 
in that respect? Yes, and for all the culverts on the line built of the same material. 

899. Then it appears it was contemplated by the contract to build this principally in lime mortar? 
Yes; but it can be altered, if ordered. , 

900. Were you to build the piers in lime mortar, or partly in lime mortar and partly in cement? We 
are building all the piers in cement, from top to bottom. • 

901. Then the alteration was accompanied with an order to build all the piers in cement instead of 
lime mortar ? Yes. 

902. Has that been done ? Yes. 
903. What other alterations were made in No. 1 bridge? The piers were lowered in height about 4ft. 
904. Why? I suggested to Mr. Fincham that to reduce the height of the piers would strengthen the 

bridge, and he lowered them 4ft. · 
905. Why did he lower the piers? Because I suggested to him to do so. 
906. But he did not do that at your request without some reason for it? He did. 
907. Proba.bly that would be in connection with the altered gradients in the formations on either side 

of the bridge? I think the alteration in the gradients were made first, and he altered the bridge to agree 
with that idea. 

908. Are there any other alterations in No. 1 bridge that you wish to speak of? There have been 
half a dozen. 

909. Have the abutments been altered? Yes ; at least ten times. 
910. It has been pointed out to us that the abutments were originally proposed to be built with wings? 

There was nothing to show how they were to be built at first. 
911. Are there no drawings? No. 
912. Mr. Fincham pointed out to us on the ground that he had altered the drawings, and made the 

masonry solid for the abutments? There have been nine different alterations in the abutments, and I can 
· show you ten plans for them. 

913. What else have you to say in reference to this bridge ? I do not know that I have anything 
more to say about it, except that the entrance of the east ahutment on the superstructure is too narrow for 
the long carriages. They are 9ft. 5in. instead of lOft., and is on a radius of 1 in 5½, and not safe. 

914. Who can explain this clearly? Mr. Anderson, the foreman mason. 
915. Cannot Mr. Parker or Mr. Climie.? They can explain tlie radius. 
916. What other alterations, if any, are here? i do not know. that there is any other. The top of 

the bridge, I consider, is insufficiently fastened, and unsafe. The joints are not fixed, and it is just the same 
as the permanent way with the fish-plates off. Neither is the decking fastened on the top of the bridge. 

917. What do you mean by the joints ? The two ends of the girders. The decking is not bolted to 
the girders. 

918. Do not the drawings show that the decking is bolted down to the top flange? No. 
919. Are you certain ofthat? Yes. No. 2 was the same, but since I have taken exception to it they 

have given me an altered plan which shows the decking to be bolted at No. 2. 
920. Are there any directions in the specifications or supplementary specifications dealing with this? 

No. 

AFTERNOON SITTING. 

Present-All the Members and the Secretary. 

MR. JON.ATHAN FALKINGHAM'S examination continued. 
The witness asked permission to make an explanation ; which being accorded, 
Mr. Falkingham said: I desire to make an explanation about a few of the alterations between New 

Norfolk and Bridgewater referred to by me this morning. I intended to mention these matters, but I 
omitted them. All .the plans shown here show the small culverts in the detail plans with footings. At a 
later period all the footings were done away with, and the result is that nearly all these culverts and small 
bridges are going down because they are built on urncl. 

921. By M1·. Lawder.-Do you· mean the footing of the abutments? Yes. All the original founda
tions of those sruall bridges were 12-inch foots; these have been all cut away, and this has been approved 
0£ Then the road diversions at 5m. 10c. to 5m. 43c. At this place I cannot put up the fence. The 
road diversion runs parallel to the railway, and so awfully close to it that if I put the fence up it must be 
on the road diversion. This is the case not only here but at lots of other places. My contract plans show 
the width of the fencing all along the line, invariably at half a chain each side from the centre of the 
railway. At many places it is cut so deep that the tops of the slopes go a long way beyond this; therefore 
I cannot put the fence up, and I cannot get the position shown me. 

922. Would it not be possible to put it up on the slopes? Oh, if they tell me I will do it. I have 
frequently called Mr. Mault's attention to this matter, and have asked him to show me the position for the 
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fence. He has always said it was. the contractor's place to set out the work. That I admit; but where a 
line has been altered, I think they ought to sho"'. me the position. The fact now is that I cannot put up 
the fences in many places without encroaching upon the. farmer's land, and rendering myself liable to 
an action for damages. · · 

923. By the Chairman.-Do I understand you to say that the side slope of the cutting goes outside 
the width of the land taken up for the railway? Yes, it goes outside of it, Sir. · · 

924. Can you fix these places by the chainage in any way? Not the exact chainage. 
925. But speaking generally, can you indicate the places to which you refer? Yes; the first place 

would be from 5m. 10c. to 5m. 43c. The road diversion made here runs parallel with the railway; and I 
cannot put up the fence between the two for want of room. Another place is at Back River, where the 
line has been diverted away out of its original position. At the site of the Back River bridge it is the 
same; but Mr. Parker will be able to explain th&.t better. Again, I have to complain that the side and 
table dr_ains have not been cut in many places. I have had frequent complaints as to the works being 
sloppy,-that was in winter. I had got permission to lay some parts of the road in sand ballast, and ther.e 
being no drains, of course the foundations were sloppy. They were complaining of this, and I spoke to the 
Engineer-in-Chief about it, and told him if he would not cut the side and table drains I could not keep the· 
road dry. I never saw a railway yet in course of construction without drains being. cut on the upper side 
of the line. There are several places on this line where the si~e ditches have not been cut to this day. I 
can give you two or three ofthem. The witness enumerated the following places specially:- · 

rn. c. m. 
From 1 57 to 2 
From 5 53 to 6 

A total of 83 chains of side drains not cut. 

c. c. 
8 = 31 
5 = 33 

m. c. m. c. c. 
From 3 72 to 3 75 = 3 
From 8 7 to 8 23 = 16 

926. By the Chairman.-Have you been instructed to omit them at these places? No, but I only cut 
them where ordered. After writing to the Engineer-in-Chief, in some cases I have been permitted to cut 
the drains, but until they are all cut tbe works will always be liable to be wet. The grades are so easy that 
the water w:on't run down the water-tables. Then cross drains have to be cut and filled with rubble. I 
started to do this, at least my son did, but Mr. Sheard came and got in a rage about it, and said he would 
be put off the works if he did not desist, and, of course, he did not do it. He then started to see the 
Engineer-in-Chief, but was persuaded to come back. My son said he would put in the drains, as we could 
not get the W!iter off without, and Mr. Sheard, after some bother, gave permission to do it, which went to 
show that we were right. I forgot to mention one thing-that is, the taking off of about-a mile of stone 
ballast at the Bridgewater end, to which Mr. Sheard called attention. According to the specification, this 
should be sand .ballast. I saw Mr. Mault, and called his attention to a locality in the hill side, and to a 
certain rock. I asked him_ if he would take this rock in lieu of sand. He agreed to do so, and gave me 
his permission, and stated that it was better than sand. I put this on, and Mr. Mault took no exception to 
it. He said I could put it on and he would allow for it afterwards. Just at the month's end, when the 
certificate was due, Mr. Mault was sent away and Mr. Sheard arrived to take charge. He objected to this 
ballast, and compelled me to· take it off. Of course, I took it off. I_ may mention that .I wanted the 

_ Engineer-in-Chief to leave this stone. ballast on for my own trucks to run on, as it was better for the line 
than running without ballast. I offered to take the stone off afterwards, but he would have it taken off then. 
I left it a short time, and then Mr. Sheard· went to the Engineer-in-Chief and stated that the con
tractor had refused to take off the bottom ballast. Mr. Fincham showed me his letter, and I was 
astonished, and said I would call upon him to substantiate his statement, which was altogether false. I 
wanted the Engineer-in-Chief to cause enquiry to be made not later than the Saturday, as I had' to leave for 
Melbourne on the Monday. I got a telegram the day after to meet the Engineer-in-Chief at South Bridge
water, as he was coming up by the express. I believed the Engineer-in-Chief was coming up to investigate 
the lie told by Mr. Sheard, but wl!,en I arrived he entered into some conversation with Mr.' Sheard. I 
said I had received his telegram, -and I had come to have an investigation of the statement made by Mr. 
Sheard. The Engineer-in-Chief merely said I must have misunderstood his telegram, and he refused to go 
into the matter. I ask you, gentlemen, to look into it, and see if the statement was true. I asked him to 
fix the Saturday for the enquiry; he agreed and came, and when I went to meet him he refused to go into 
it. It is a false statement, and only one of many. On another occasion I went to report what Mr. Sheard 
had said of me after I had engaged Mr. Climie. They said I had taken Mr. Climie away, and the 
Engineer-in-Chief said that a gentleman in Hobart had told him I was not satisfied 'with having taken Mr. 
Climie, but that I wanted to take Mr. Sheard also. · 

927. The Chairman.-You cannot speak on hearsay, Mr. Falkingham; tell us what you know your
sel£ Mr. Falkingham.-Very well. Then the .Engineer-in-Chief said some one told him I wanted to 
take away Mr. Sheard. I asked him to substantiate the charge, and I wrote three letters asking him to 
enquire into the matter, but he would have nothing to do with ·it. I merely refer to these matters to show _ 
the false statements that have been made about me, and the way I have been treated when I sought for 
enquiry respecting them. There is ~ne of the disputes, gentlemen, about extras, now. I was removing 
some ballast down at the Derbyshire Rocks, at about 10 miles. We were removing some stone rubble for 
ballast, and my son had charge of the engine. One of the inspectors came along and ordered him to desist. 
My son told him he had his orders, and he had better go to Mr. Climie. Complaint was made about this, 
and my certificate was stopped for removing the bottom ballast. Well, now, in mentioning these altera
tions I omitted. to name those at the No. 1 bridge. 

928. By the Chairman.-Yes; come to that. As to the alterations in the abutments: is it .now 
built solid? , Yes, it is now solid. I said this morning there had been ten altered plans for No. 1 bridge, 
but there have been nineteen different plans for No. I bridge. I wish to correct my evidence in that respect; · 

929. But those plans would be only small alterations in detail : I presume they would not affect the 
design? They are alterations in the entire character of the work in many instances. In one instance the 
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design was practically qarried out and then the whole. thing altered. The foundations fJf the abutment 
wall were put in on one design, and we used £97 10s. worth of cement concrete. That was all ordered 
to come down, and· 'was·. buried up. It is in that abutment now. . 

. 930. Why was it covered up? Because they changed their minds and altered the design, and built 
the large massive thing you see now. · 

931. Was this a portion of the abutm_ent? . Yes, I suppose so. There were to be two ,wing-walls 
. spread out, but this was altered and is now-covered up; 

932. Is that work to be seen now? No ; it is all covered up by the abutment. 
. · 933. Is there any record of it in the shape of measurement that Mr. Parker can show : can-he explain 
where it took place ? Yes. · · 

934. ,Anything else to tell us about this abuiment? No; I think not. 
935 . .11:lr. Falkingham.-Now about this No. 1 bridge, I sho~dd like to give the Commissioners an 

explanation as to the dispute about the No. 7 pier. It has been said that I did not obey instructions, 
and that the work was filled in .and built with clay and gravel instead of rock. My engineer, Mr. Climie, 
will be able fully to explain all that. There was some dispute, I believe; but it was all put right between 
Mr. Climie, my Engineer, and· Mr. Sheard. 
· · 936. By tlte Chai1•man.-Anything else to say about the No. l bridge? Yes. There is a clause in the 
specification that the contractor being responsible for maintenance, must satisfy himself as to the stability of 
the foundations, therefore tl1e Government and their engineers hav:e not got exactly all the say in it. I 
should like to know if I should not have a voice in the matter. . . 

937. It ·says in the contract, clause 18, page 31, that no masonry or· brickwork, &c. shall be com
_menced upon any foundation without the inspection and approval of the superintending officer-( section 
read). What more as to No. 1 bridge? Well the superstructure that is to carry the line on the top is not 
fixed as it ought to be: I believe it will give way, and some serious accident will happen. 

938. What is your idea about that? My idea is simply that every joint of the girders should be made 
.fast and connected with each other. 

939. But they propose to have the girders continuous ? Yes,-only for 128 feet; . then there is a 
brea¼:, and there will be quite three inches expansion and contraction. 

940. But I understand it is proposed to have all the girders continuous ? It has never been proposed 
to me. I will show you what I have got to build. 

941. You have no authority for it? No. 
942. Did you raise any objection to building the-girders as they now are? Yes, I raised an objection 

some time.,ago, and they have made an alteration within the last fortnight. My objection was that the 
girders were not fasterred to the bed-plates. The bed-plates a_re fastened to the masonry by four lewis 
bolts, but -the girders themselves are quite loose in the .bed-plates and not fastened to anything. Si~ce my 
objection we have got notice to alter this. I have now ff0t notice to bolt the bed-plates to the girders. 
[The witness described the first design.] That design was abandoned, and I have now to put in screw bolts 
to hold the g.irders down to the piers. That is an alteration made a fortnight ago, after I complained 
about it. · _ 

943. We understand these alterations are additional works to th_e original design? Yes. 
944 . .And they are provided mainly at your instance? Yes, I suppose so. I only got the instruction 

on the 8th February. Now the top of this bridge is defective still. Every joint is loose; there is nothing 
to bind it to the work of tl10 pier. If I lay the rails without fixed plates it will oscillate about. Then the 
deck of the bridge is to be left loose on the top of the girders. In the case of the No. 2 brido-e, which is 
supposed to be the same design as this, they have now given me fresh plans; which shows that the deck is to 
be bolted to the girders. : It is not soin No. 1 bridge. I can't say why they made the alteration.· 

945. But No. 2 bridge is the same construction as No. 1, is it not, except that it is a composite bridge? 
Yes. . I heard it was stated that the reason _the newels had to come down was that they had lately 
arranged to make it a joint occupation road at this place. I have had a plan in my possession some nine 
or ten months which shows that this was decided on then. I got· the plan before the alteration of the 
road was decided, and I was to consult the Engineer-in-Chief about it ; so that his statement is not correct. 
I got the plan about nine months ago. 

946. We understand from the Engineer-in-Chief that the girders are to be strengthened by T irons 
whicl1 are to be bolted down, so as to enable them to make the bridg'e a road bridge as well as a railway 
bridge? I have had no notice of it. · · 

· 947. Were ever any side-brackets provided for in this bridge? .No; some gusset irons were provided 
on the side portion. · .· 

948. Then you have no orders for side-brackets at present? No; no orders at present. 
949. Anything else in reference to No. 1 bridge ? No, except that if you will allow me to show it, I 

have brought a model made 01 zinc to show the loose joint of the girders. · 
· (Permission ,being -given, the witness produced a plan of tlie pier$, with :a 111odel of the ·continuous 
· girders, and explained-the ·same.) I 

Witness continued : .This joint is supposed to provide for -expansi~n and contraction. It is a loose 
joint, put the bottom is fixed. Now, you see this joint: is,it reasonable, to ruµ a train over it at 20 miles 

. an l10ur? I do not think so. She will grind on the outside ,rail for a distance of two or three chains before 
sl~e gets to the centre, and they will be curved out ·of position. True, they are boltin,g these bottom plates 
now:, but the road is loos.e. As it is, there is nothing to prevent the wind from carrying it over, because the 
total width is orily 6 ft. 3 in., and the whole len,gth of the girder is 128 ft. 

950. To .ilfr. Stn:nley.-Are any braces provided under the dee~ of the bridge? None at all. 
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952. By the Chairman.-But Mr. Fincham said this would be bolted down'! Well, he may, have 

found that out to be necessary since, but I produce the plan to show that this.decking is not designed to be 
fastened. (Plan produced): 

953. By Mr. Stanley.-But that is not a detail pl~n? No; but it is the only plan that we have got. 
954. I~ there nothing in the specification as to the decking being fastened to the girders ? No, 

nothing. 
955. What is the thickness of the top flange of the girder? Conceming this, at the joints is five

eighths. The design for the Plenty Bridge does not show that the deck should be bolted down, but that has 
a cross girder, while the deck is longitudinal, and should be bolted down. It has to shift 4in., and it will be 
in the river. 

. 956. By the Chairman.-:W ell, now you have _described what the drawings show with reference to the 
road on the top of the girders, have you any other remark to make in reference to the design of the girder 
or of the No. 1 bridge generally? Yes ; I wish to state my !)pinion that when the train comes on the top 
of that girder, with the wind pressure so severe as it is on this river, it will blow the whole thing over. . The· 
wind pressure on the carriages alone as they grind on the rail will shift the decking, it being laid loose. 

957. Have you anything to say in regard to No. 2 bridge? No; Mr. Climie has all the measurements 
and will tell you about that. 

958. I understand the alterations in No. 2 bridge are entirely in the piers, which are combined struc
tures having iron cases filled in with concrete. Have you any remarks to make about that? Yes ; I 

· believe that this bridge will not stand. The piers are 52 feet in height, and not more than 4 feet wide· from 
the top to the bottom; the caissons are 14 feet long'. In the first place they were 14ft. 6in., but an 
altered plan was sent up showing them 19 feet up to water level, and then they die in again up to the height. 
I believe that the wrought iron will rust away in about four or five years. The iron bars with which they 
are braced inside will expand or contract, and the whole of the concrete will be cut into pieces. Even if the 
iron plates of the piers did Iiot rust away, the concrete- is not of sufficient strengt_h to carry the railway, and, 
as I say, the iron bars will cut it up and the concrete will not be in a solid body, but cut up into five or 
six pieces ; that is, under the existing plans. Supposing the girders would stand, the proportions of the con
crete are not strong enough. The proportions are 1 in 9. It is customary in Victoria to. make the concrete 
1 'in 6, that is, 2 parts of metal, 3 of sand, and 1 of cement; here it is made 5 of metal or large gravel, 3 of 
sand, and 1 of cement, as in the existing contract. That will not be a good pier ; I believe if it is not soon 
carried away by the floods, the iron casing will rust away in a short period, and the whole will come down. 

959. Did vou object to the proposed mode of construction of this pier at the time the contract was 
signed? No, i did not know at that time exactly what sort of pier they were going to have. 

960. Have you ever had any discussion with the Engineer-in-Chief respecting this pier? No, none. 
I wrote him. '. 

961. Have these piers been altered in any other way than as you describe? They have been, but the 
plans have been suppressed. Y (!U will see to-morrow a plan showing an outer caisson that was proposed,-that 
is, an additional one outside that now provided, making the pier more than double. The Engineer-in
Chief gave me a plan showing another design for an outer caisson, but more complicated. I said it altered 
the character of the work; and, if cal'l'ied out, he must pay me more money. H!) asked me for time to 
consider and he would let me know. He kept the plan I sent in, and I have never seen it from that 
day to this. 

962. Can you supply the Commismoners with this? Yes;· but unfortunately 1 cannot give 'you 
the data. 

963. Will you undertake to produce this plan ? Yes, I undertake to produce the plan. 
964. With reference to this bridge, how does its girder contrast with that of No. 1 bridge? I am not 

quite sure. I have a letter showing that each girder is to be I½ inches short; that allows for l½ inches of 
expansion. 

965. Has there been any alteration of the road ? Yes. i take the altered plan I have got showing 
that the road is to be bolted down from without every 4 ft. or 6 ft.; that, I know, will have to be bolted 
through the girders. 

966. Well, do your objections as to No. I bridge apply equally to No. 2 bridge? Yes. 
967. Then you take exception to these composite piers? Yes, designed as they are. 
968. What is the character of No. 3 bridge? There are to be wrought iron piers terrifically on the 

skew. There are nine of these wrought iron piers-the original plan shows them to be cylinders. 
969. Are all these on the skew? Yes, considerably. I am not sure if they are more so than in the 

c_ase of No. l bridge, but there are more of them. There are five in the water and four out of the water .. 
970. Now, in reference to the construction of the girders of this bridge, are they duplicates of those in 

No. 1 or No. 2 bridge? They are duplicates of No. 2 bridge. 
971. They propose to have intermediate piers of a composite character? Yes. 
972. Then your objections to No. 3 bridge are the same as the objections you have made to No. 1 

bridge generally? Yes. The objections I have made to the piers and girders of No. 1 bridge and No. 2 
. will hoid good in regard to No. 3 bridge. 

973. Have you anything to state as to the bridge over the River Plenty? No, I think not ; it is a 
very good bridge. It has been altered, of course. It only needs the decking bolting. · 

974. What was it originally? It was th1·ee 24-feet openings altered to one of 64 feet. 
975. There is a land arch ? . Yes, there is under the altered plan two 24ft. and 1 64ft. span. 
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9711. And that hvo bP.Pn shortened? Yes, and many others the same. 
977. But you have no complaint to make of the Plenty Bridge? No, save the decking being loose. 
978. Have you any knowledge as to the height of the flood of 1863 at the Plenty River? Yes, frorri 

what I have heard from the neighbours. An 'old resident named Martin told me he never saw the flood 
reach within 10 feet of the original height of piers. 

979. Does that take into account the back-water of the Derwent? I think so. 
980. Are you satisfied, then, that the flood of 1863 was considerably below the level of the girders of 

that bridge ? Yes. · , 
981. Have you any other 1·emarks in reference to the line generally? Yes; an important matter in 

reference to the alterations in quantities. If you refer to item 43, you will see the specification shows 200 
yards only ; and there are about 1700 yards in No. 1, and it is less than the 01•iginal plan. 

982. That is the squared masonry item in your contract? Yes. 
· 983. What quantity is done now? 6000 yards, about. 
984. What do you suppose will be the quantity required to complete the work? About 3000 yards more. 
985. Then what the Department estimated as requiring 200 yards of squared masonry will now 

require 8000 yards. Are you positively sure of this? Well, not quite positive, but I shall not be far out. 
I have 1000 yards at Back River to do, and have a bridge to build besides. 

986. Are there any other large excess items ? Yes. 

987. Will you point out where they are ? Yes, there is a large excess in ashlar. 
988. How much of that have you done ? I can't tell exactly. In nearly everything there is an excess. 
989. Now, as to the dry stone-walling or backing ? Does that allude to the retaining walls? The 

schedule for these three classes is about 150 yards ; I have built about 2000 yards. 
990. I observe an item of 100 yards provided for it? Well, I have already built nearly 2000 yards. 
991. Then, for item 54 of the schedule of quantities, where 100 cubic yards is set down you have 

already built 2000 yards? Yes; about that. , 
992. Will that be increased? Yes, I have orders now for 1000 yards more, but that will be squared 

masonry. 
993. In the different items in the schedule are there likely to be any great diminutions that will act as 

a set-off against these ,excesses ? No, there is not. In the woodwork schedule there are some :items 
corrected, and I think they have been done away with, but in masonry there is a great excess. In the iron 
and metal you will see the quantities scheduled. I reckon I have to put up 500 tons of iron. I have 
ordered 400 tons from Hobart, and about 86 tons from Launceston. You will see the weights· scheduled. 
About 600 tons of iron. 

994. Well, taking the schedule, are the quantities therein estimated generally used? Yes. There may 
be some odd trifling things not used. 

995. In reference to the construction of the girders, we saw some girders which, it was alleged, were 
being built for Nos. 1 and 3 bridges, on the wharf at. Hobart. It was stated that the girders for the No. 2 
bridge were being built at Launceston. Is that the case? Yes. 

996. In a large work of this kind it is necessary to have strict terms. What conditions were imposed 
by the Government specifications? The Contractors were to do the work to the satisfaction of the 
Engineer-in-Chief. I ha~e written to the Engineer-in-Chief in reference to some of the ironwork. I have 
examined the girders on the works. . . 

997. Have any complaints been made about these girders to the Contractors? No. I think Mr. Fincham 
called attention to the quality of some of the iron in Launceston, which was not admitted to be bad. 

998. Has any complaint been made to you as to the manner in which these girders have been finished 
there? I may say the Inspector went to inspect those being built by Mr. Knight, and he found that they, 
as well as those being built by the Messrs. Kennedy in Hobart, were as good as they should be; and 
he was told they would be done to his satisfaction. 

999. Did you see the girders now being put together in the shop and on the wharf at Hobart? Yes. 
1000. Can you state if they are built to a camber? I can't say; there is an inspector to look after 

that, and he should inspect them. 
1001. Any complaints made as to their construction? No, never a word. I now want to call 

attention to the pitching of the slopes at Back River. I pitched those slopes to a certain height up the 
embankment while Mr. Mault was here. Mr. Mault considered the pitching was done to his satisfaction, 
and he paid for some ofit. There was so much more done thei1. When Mr. Sheard came to measure up 
this quantity he objected to the work, and refused to pass it, because it was not according to specification, 
including that part which Mr. Mault had already paid for. After that the Engineer-in-Chief agreed to pay 
me 3s. 6d. a square yard as laid, but I did not agree. There is some pitching down the road that I don't 
complain about, because the tide carried it away. The stone was not so good, and the back water washed 
it away. But the pitching here is first-class, and I have a right to complain at Mr. Sheard refusing to pay 
for it. They gave me half price, and I cannot get any redress. Mr. Sheard called your attention to the 
fencing the other ,lay. I don't know his object. True, Mr. Sheard, when he came, took exception to some 
of the fencing ; but it was put up on Mr. Mault's specification and paid for. I was paid for it on the 
certificate at the end of the month. I took it at a reduced price, and I thought it was settled and there 
would be no more about it; yet Mr. Sheard called attention to this fencing after it had been paid for. 
Mr. Sheard also called attention to the masonry culverts-well, they were built under Mr. Mault's direction 
and to his satisfaction. The data of the specification show what it should be ; if the mortar -is no good it 
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is not my fault,-it is according to specification. It is the same quality as all that about Bridgewater, and 
it was put in on the special recommendation of the Engineer-in-Chief Mr. Sheard comes since, and wants 
to pick holes in somebody's coat, and .so he says the mortar would not set to please him.· 

1002. Have you the letter asking yon to get the lime from this particular firm? Yes, I suppose so. 
The. Engineer-in-Chief specially asked me to buy the lime from the Bridgewater Company, and I did so. 

1003. Did they ever call your attention to those culverts? No ; not the ones you looked at. I always 
altered any works of which they complained as soon as they informed me. There was an old man from 
Hobart who built some of the culverts, which they did not like, and they asked me to tmn him away. I 
did so; 1 sent him away. I have done all I coulQ to oblige them. . 

1004. By 11-fr. Stanley.-Before tendering for the contract I presume you made a personal inspection 
of the ground? No, I did not. · . . 

1005. Did you have it inspected for you? Oh yes, by two gentlemen whom 1 could well rely up~n. 
I had tendered for the Fingal line unsuccessfully. Two gentlemen whom I know, from South Australia, 
had tendered for this line also without success. They gave me their notes on Derwent Valley Railway, so
that I knew exactly what I had t~ do. 

1006·. Was the attention of those gentlemen who inspected the line. drawn to the probable insufficiency 
of the waterways 1 No. It had nothing to do with me, it was my duty to build according to plan. 

1007. During the construction o·f the line, ·did you see reason to call attention to the insufficiency of 
the waterways? Ye!'! ; when the very first culvert was built, myself and Mr. Parker called the attention of 
the Resident Engineer to the state of the culverts generally. 

1008. Did you call the attention of the Engineer-in-Chief to any of the waterways? I don~t 
remember, but I don't think so. . 

1009. Regarding the various alterations made in the culvert plans and drawings, were these altered 
plans furnished to you by the Resident Engineer or the Engineer-in-Chief ? By the Resident Engineer. 

1010. Were the alterations ordered by the Resident Engineer at any time confirmed by the Engineer~ 
in-Chief? Yes, in his letters to me ; I have his letter~ to show-17 March. . 

1011. Did the Engineer-in-Chief confirm the orders of the Resident :Engineer as to the dry stone 
retaining wall at Back River? Yes. , · 

C ' 

1012. Can you produce the letter? Yes, I have the letter. 
1013. Can you produce it for the information of the Commissioners? Yes. The letter is dated 17th 

March, 1885, and is as follows :-
Derwent Valley Railway, Tmrmania, Contmctor's Officet 

New Noij'olk, l7tli March, 1885. 

Srn,:--C!ause 22, general conditions, says no alterations are to be made, nor will they·be recognised or paid for, 
unless such alterations have been made in writing by the Engineer-in-Chief: · 

Seeing that Mr. Mault is making alterations wholesale and verbally, permit me to ask you does this meet with 
your approval? . 

I do not wish to be under.stood I object to Mr. Mault making the alterations, but simply wish to put myself 
right in the matter. 

I have the honour to be, 
Your obedient Servant, 

J. FALKINGHAM1 per H. A, 
JAMES FINCHAM, Esq., Engineer-in-Chief Ta;rrnanian Railipays, Hobart. 

'l'he reply received from Mr. Fincham to that letter was as follows :-
Public Works Office, Hubart, 2ist Marclt, 1885. 

DERWEN'l' VALLEY LINE. 

8rR,-I have the honor to inform you, in reply to your letter of 17th instant, with reference to alterations being 
made by the Resident Engineer, that all alterations so far have been submitted to and approved by me ; but should 
you wish, I am quite willing to endorse any written orders of Mr. Mault when approved. 

I have the honor to be, 
Sir, 

J. FALKINGHAM, Esq., Contractor Derwent Line, New Nor:folh. 

Your obedient Servant, 
JAMES FINCHAM, Engineer-in- Oltief. · 

1014. B_y flfr. Stanle_y.-At what date did you receive your instructions as to t.he Back River 
retaining wall? I can't tell ; it was.three or four months hefore that.· I could only tell by referring to 
the pay lists. 

· 1015: I think you said you were ordered to build this, retaining w:,.il of random rubble? Yes. 
1016. Is there provision in tlie specification for this work ? No. 
1017. Did you receive any :rnpplementary specifications from the Resident Engineer in regard to it?' 

No, none. 
1018. Nor directions as to the character of the work? No; the Inspector was there, and had it 

built as he wanted it. I did not know what the character of the work would be. It was built under in
spection, and measured and paid for. 

· 1019. I presume, in reference to the various. alterations that you have drawn the attention of the 
Commissioners to, in the formation levels, and line, that you•have bee11. paid for the·extra work involved 
hy those alterations ? Yes. 

1020. I think you have stated that it was originally provided that the faces of the pipe drains should 
he built i1: concrete? That is, if not req11ired to be built in timber. I believed they should be built in 
concrete, or nothing at all. 
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1021. Was there any provision for timber facing? None at all; at least I don't think so. The plans 
show that these ·drains are to be faced in concrete if ordered. If timber· is put in it must be because 

. concrete is not ordered. (Witness refers to, plan) . 
. · 102~. Timber faces _are pro:vided for, then, in the contract drawings?. Yes, for earthenware pipes, if 
concrete 1s not ordered. . ·:· . · . 

. 1023. Can you give the Commissioners any idea of the. probable cost of the alterations at the Back 
river retaining wall? No, but my enginee.r ca9 supply it. It is more than huudreds a good bit. 

. 1024. Wh~ri you received the first design of the retaining wall to be· built in random rubble-? 1 did 
not receive any design. · · . · 

. 1025. Well then, the first instructions-were you satisfied that the dimensions given .woul.d make a 
sufficiently st~ble wall? No, I did not. 

1026, Did you make a protest against it? I did. 
· 1027. In writing?· No ; I called the attention of the engineer to the instability of the wall. It is not 

my place to criticise plans. . · . · 
1028. You are surely r~sponsible for the stability of the works, seeing you have to maintain them for 

a certain time? But I must make any alterations they require. . . 
1029. For your own protection you are bound to protest against any work that would affect the 

stability of the line. If the works are affeoted it would be at your cost for maintenance, would it not? 
As soon as I. saw the plan l objected to it, and wrote to. the ,Engineer-in-Chief. I will show 'you my letters, 
·and.you will see it was not Mr. Mault, but the Engineer-in-Chief, who was in fault. The wall wns pnt np 
by his orders. 
, 1030. What do you mean ?-can you produce that· le.tter ?-that 1s the· letter which I have read'! 
The appi·oval of Mr. Mault's alteration, and it became his.act. 

1031. Did he know what was going on? I suppose so. They were taking the eyes out of the work. 
He ,vrote to Mr. l\fault when it was done, and-approved of the Back River wall distinctly, and it fell dowri 
d~ . . 

1032. When the_ contract was signed, was it understood 'that the ironwork should be done in·. the 
Colony? Yes ; ·it was this way :-Two people had · thrown the contract up ; · they then telegraphed and 
wanted me to come over. They said they would give me_ the contract if I got the ironwork in the Colony. 
I said it- would be £4000 more than it would cost by going to England, but I said nevertheless I will 
take it. There was an alternative price in schedule,-a price fo1: supplying and a price for erecting-. 
A price was fixed for erecting only in case the Government should want to supply the iron. I called 
·attention to this, and said I thought it wonld be better for Government to sup'ply the ironwork and let me 
put it up. · I said it would save them about £4000. 

1033. Then you based your prices on the idea of getting your ironwork from England and not in the 
Colony ? I µid, and I was £4000 out of pocket by it, but I accepted it rather than throw up the contract. 
I can get the saine sort of ironwork from England at £15 10s. per ton, and I am paying £24 to £30 
per ton in Hobart; but I could not better myself. I am not paying quite so much in Launceston,-that 
makes it a little more easy· for me. 

, 1034. I observe by the' contract drawing that a lin. camber is provided for in the 64ft. girders.? I 
-cannot say. (\.Yitness refers to 'plan). . · • · · 

1035. Can yon say if those girders at the Plenty River bridge have been built to that? No, I cannot 
say. The Government Inspector is there to see to.that, . 

. 1036. Attention was drawn during our visit to the line to the insufficiency of the cess between the toe 
of the· slope and the edge of the side-cutting? Yes, we varied the width hy permission. · I objected that I 
could nottake extra ground where the own~r did not give permission. 
· 1037. Did yon make any application? I <::an't say .. We obtained· enough by going 'to ·the edge of 

the (!Utt.ing. · 
1038. Have those been carried out to the sat~sfaction of the Resident Engineer? Yes, and been paid 

for. He paid for it a time or. two, nnd now because I won't do cert.'lin work he will not pass it. The 
Engineer-in-Chief was qqite satisfied before and paid. it, but now Mr. Sheard has taken exception to it. 

1039. I think I understood you to say· that 'the fence lines on the plans are at a uniform distance from 
the centre of the line? Yes. . . · 

1040. Did y0t{ call the attention of the Department to the necessity of increasing the width where the 
. cutting was deep? I can't remember it. I. wrote several times to Mr. Mault about it. He said it ";as 
my duty Lo set out the work. I asked him to come and show me ·where. the fences were to be put, but he· 
would not do so. 

1041. Do you know if the Department tried to 'take additional land? No, I do not. Tliey sent a 
man named Frodsham to put in the fence pegs. He cominenced at G!enora and worked down the line, 
but nobody followed his pegs ; in fact we were told to take no notice of them. 

1042. Did yon know _that he provided for additional land _by the fence lines? I am not a,vare if he 
did. Mr. Parker can answer that if you put the question to him to-morrow. 
· 1043 .. Were the floods which occurred in November of last year of unusually high character? No, it 
was not half a fl?od-just a little fresh in .the Derwent. · -. . 

1044, :Was the rain that fell heavy in particular localities?. No, it was light, but it lasted three days. 
1045: There was no sudden fall of rain that would cause a sudden rise in the creeks? No ; if it had 

been· a severe rain for an hour and a half it would have_ swept the whole thing away, I beHeve. 
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1046. :can you state what. the probable amount of your contract will be, including the additional 

works ordered? , Well, I cannot, but I should say not less than_ £100,000. · 
1047. The contract amount is £80,614, but you don't expect the total will be less than £100,000? . No,. 

I~n~ . . . . 
1048. Could you enquire, and furnish a rough estimate of it? I don't know : Mr .. Parker could do it. 

bette1· than I could; he could do so. 
1049. But you are satisfied it will not be less than £100,000? · No, it will not be less. 
1050. By ~fr. Lmvder.-Cap you give us any idea of the height of the flood level -at Back River-· 

wap? how far would it be below the formation? No, I can't. 
1051. Did you never enquire? No, I never have. I asked the Engineer-in-Chief to keep the.culvert 

4 feet lower and increase the width. 
1052. The Engineer-in-Chief told us that the floods had_ never bee.n up to the floor of the wooden 

road bridge at New Norfolk: do you know if they have? I could not say. 
1053. C;ould you get information as to their greatest height there? I think I can. - Where I am 

living . is on the same level as the bridge almost, and the water has been over the road where I am living. 
1054. You wi.ll get the information to-morrow? Yes'. Mr. Sharland would know the lines at the 

bridge. 
1055. Are there any specifications in connection with the contract for the construction of- the coffer-

dams that you are to apply to the sinking of the foundations of the piers at N os. 2 and 3 bridges ? Yes,._ 
my price includes it. 

1056. But are there any specifications for the coffer-dams you are to erect? No. · 
1057. ·what style of coffer dam do you intend erecting? I shall not want one. I shall just bolt the· 

caissons together in 4 feet lengths and lower it to water level, sink it, and then rivet another on top of it. 
1058. Yea-but how do you level the foundations? I shall send a diver down witl1 a rock-borer. 
1059. How are you to satisfy yourself that the foundations are sound? The Government will have tq 

satisfy themselves. I shall be satisfied easy enough ; I flhall satisfy myself, because I am responsible for 
the stability of the work for 6 months after completion. . . · · 

1060. If dirt got into the foundation, or chips got into the interstices, would the diver have to clear 
away to the surface of the rock? _Yes, in that case, certainly. • .. 

1061. Would your diver remove all friable stuff and inequalities? The inequalities would be levellec 
up by concrete I suppose. 

1062. How do yon propose to put the concrete down in the water? The concrete woulcl'be put down 
in bags. · 

1063. Have any instructions been given to you as to how these caissons are to be got into the bed of 
the river? No, never. 

1064. Do you intend to·demand from them any special instructions? No. 
1065. Have you any reason tq believe that it is their intention to give inshuctions? No ; I know my 

cluty and will·perform it. 
1066. You ha v.e no idea of the water head at this bridge ? No, but I should say the wa te1• runs very 

rapidly. . 
1067. Can yot1 tell us the thickness of the original abutment designed for the Back River culvert, and 

_that of the one that is completed? No; I can't tell; the first was about half the thickness of this one. 
1068. Did the wall fall, or did it bulge and have to be taken down? It bulged, and was taken down. 
1069. To the foundations? Yes, to the foundations, and fresh plans were given. 
1070. Did the filling of concrete stand, 01: has any new been pu~ in? No, none has been. put in now .. 

It was altered: It was to be a stone backing, and he would not let me put it in ; he said I had too good a_ 
price,. and he. made me put in earth. The rain came, and of course the wall bulged. · 

1071. You stated that the deck over the girders at No. l bridge was to be fitted loose: what is it to be· 
at the Plenty Bridge? It is carried on- over the cross girders, but the deck is longitudinal. (The witness-· 
pointed out. the girders on the plan.) · 
• 1072. I understood you to say that the line was diverted from its original alignment at the Back 

River, owing to the paddock through which it ran? I said it was carried through a pacldock further
back from the river. 

1073·. Had you ever solicited orders in reference to the cutting of those side 1ancl table drains·? Yes, I 
fought hard to get them done. 

1074. In every instance ? Yes. 
1075. Then do you· consider yourself as not responsible for the overflow owing to these drains not. 

being cut. Was tliat overflow caused because these drains were not fit to take the water? .Yes. 
1076. Do you consi.der it has any reference to these side or table drains ? Yes. 
1077. Has damage been done to the banks? Yes, all the way along where these drains were not cut;· 

the water ·got into the formation and did damage to tlie banks. 
1078. Can you give any rough estimate of the damage sustained? No, not now. 
1079. You attribute it wnoncompliance as_ to the issue of orders by the Resident Engineer? . I cannot 

cut tliese drains without orders, and none were issued. Mr. Sheard asked me to tell him when the water
c:ame on the line so that he could come d_own and see about it. 
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1080. You say "there were nineteen different drawings for No. 1 bridge : wer!} any of these relating to 

·details merely, or were they all alterations? Yes, they were all alterations .. 
. 108L Are we to understand that of all those nineteen plans some were not detail plans, but -that all 

were connected with alterations? I would not like to swear exactly, but I think they are. 
1082. Does the work said to be covered up at the abutment of No. 1 bridge form part of the present 

abutment? No, it is not part of the abutment. · . 
1083. It is covered up by the abutment? No, but with end of ·embankment. 
1084. Is it part of the measurement of the abutment? No, it is merely doing duty as earth ; that is, 

.the earth was taken out and the concrete was put in, and then the plan was altered and the whole wa,: 
covered up. I was paid for the concrete £97 10s. . 

1085. Can you inform us as to the size of the logs which come dow_n the Der,vent ? No. 
. 1086. Can you fin.cl out for us the size of the largest trees carried down the river? Yes, I will try 

to-morrow to get you this information from some reliable witness. 
1087. Can yon give. the Commissioners any idea of the probable excess on the squared masonry. 

along the line, not incfuding the Back River wall. ~o. We have built perhaps about 4300 yards in the 
bridges and in the culverts, not including the Back River wall. I know we have built nearly 5000 ~'ards, 
and I think there may be 500 or 600 yards in the Back River wall ; so that would leave about 4300 yards 
in the bridges and other culverts of squared masonry. · 

1088. Can ~'OU give an idea of the discrepancy in the work executed at the flerbyshire rocks in com
parison with the amount estimated by you-£500 was what you intended fo~· it? No, I don't think so. 

1089. · Can you give us a copy of your estimate? No. 
1090. By 11'fr. Stanley.-In respect to the probable total amount of t_he contract, which you have 

given as £10Q;000, does this mean the work dorie at schedule rates; or does it include any claim you may 
have ngainst tlJe Department _outside of actual measurements? No, it does not include any outside claim. 
· Mr. l~alkingham was asked to give a statement of the cost" of works in included in the alterations 
which have caused the excess. 

The witness then withdrew. 

THURSDAY, MARCH 4, 1886. 

The Commission sat at the Bu.~h Hotel, New Norfolk. 

PRESENT: 

The Hon .. WILLIAM: AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR "\VM:. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

CHARLIE KILNER SHEARD, .11.~sociate 1.vieinber In,.~titute ef Civil· Engineers, e:va1ninerl. 

1091. By tlte Ohair1.nan.-~rhat ,are you, Mr. Sheard? 
Railway. 

Resident Engineer of the Derwent Valley· 

1092. When were you appointed to that pos~tion? On the 3rd June, 1885. 
1093. vVill you state "·hat experience you have ·previously had in the construction of railway works? 

I was a pupil of R. M.· Brereton, a Member of the Institute, and during that time he had a great deal to do 
with railway work. 1 was on the Petalnmah Railway, and ah~o connectrd with the Southern Pacific, and I 
did a great many su1·veys in Califomia under Mr. Breretou. When he retired, I took his place on the 
irrigation works, and after that I went into dock ,vork, and was engaged on the Lima, Callao, and Oroya 
R.R., Peru. I did not do any railway work after that until the Barrow Dock scheme came on. J was 
engaged on that for a short time, aud then came out here for the benefit of my health. 

1094. Was the :M:r. Brereton you mention of. the firm of Brereton & Lewis, of Great George-street, 
Westminster? Y_es.- · 

1095. What are your present duties·? To carry on the coustrnction of the line according to designs 
that have been fornished and to be famished. I was appointed to get· the line put straight. When I 
came here ev·erything was in a very bad s.tate. 'l.'he work was not right, and there had been a great deal 
of unpleasantness in consequence. I was told I was to get everything straight, and I had to get all 
the existing plans altered that required altering. 

1096. When did you commence work on the line'? Althou~·h I was appointed on the 3rd. June, it 
took me nearly a fortnig·ht before I could get into. the full s,ving of the work. I sent in my report on the 
18th June, and by that time I knew what the works .were. 

1097. When was the contract let? In Januarv, 1885. 
came here. • 

Six months' work had been done when I 

1098. · Who was your predecessor from · the commencement of the work up· to the time you took 
charge ? l\:lr. Mault. · 

1099. Had he the undivided charge during the whole of that time? Yes. 
1100. Then yom responsibility datesft:o•m about tbe middle of June up to the present time? Yes, 

l 
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llOl. For what are yoi1 supposed by the Engineer-in-Chief to be responsible ? For the works being · 

"carried out according to _the specifications'; arid the plans being carried out acC'ording to the designs that are·
:accepted, and that are furnished to me. Drawings got out by myself have been submitted to 'the
Engineer-in-Chief; and, on bein•g accepted by him, have been furnished to the contractor. I ·found the 
works _in· such a state when I came that I was bound to cancel all the new drawings that had been issued 
· by M-r. Mault to the contractor: I cancelled every drawing on the works except the contract standard 
-,drawings. Until I :could get other.drawings out and submit them to the Engineer-in~Chief, I l:!arried the 
work out by sketches. ' 

ll02. In case of a conflict of opinion between the contractor and yourself as to the.reading of the 
· specifications, what is your course of procedure? I appeal to the Engineer-in-Chie£ ' 

·· ll03. And what does the Engineer-in-Chief do? He decides whether my reading· of the specifications, 
-or the contractor's, is the right one. · . · _ . ' · 

, ll04. 'Some evidence was given yesterday -as to the failure of certain works between North·Bridge
water and New-Norfolk: have you had any share in the respoJ1sibility for those works ? Decidedly not. 

ll05. The whole of them we~·e undertaken by your predecessor? The work was all completed when 
I took charge, and the only thing I did between those points was to order additional culverts to be put in_ 

.-.after the heavy rains. · . 

ll0?. In· refererice to these works for the conveyance of water, :what pla~ did you adopt _to clete~mine 
the reqmrerneiits of any locality? I went over the ground to find the catchment area, and made an estimate 

• of the quantity of :water that would come through a given point in a certain time, and allowed sufficient 
-space for_ the flo~_ of water off the catchment area. _ - . · 

1107. Have y.ou .followed out that plan? Except in two cases,- ~here nothi_ng was required. _ 
1108. Having determined the drainage area for a particular work, what do you do then, presuming 

that the work contemplated inthe contract is not sufficient? I report it to the'Engineei·-in-Chief, and_get 
·-his-permission to increase the size of the wa.:erway. - · 

] 109. ·what does he do? He gives me pe1;mission, and I issue instructions to the l:!ontractor.,, 
1110. Does thr. Engineer-in-Chief, according to the instructions, sign the drawings for any new works 

issued to tlie contractor? Not ·-if they are in accordance with the standard 'drawings. If I were ·to alter 
·the de~ign of a standard drawing he would have_ to sign it. 

1111. Supposing he withdraws a drawing, and a;other is substituted for it, does he not authorise that 
,document by signing it, as contemplated by the spe.cifications? If the contractor wishes it, ,· 

1112. Is it not obligatory on him to do so? If he is asked. 
1113. But if lie is not asked? I do hot think so. So long as he does not alter the standarcl drawings, 

my signature is quite sufficient. 
_ 1114. That, as between you'and the contractor, is a matter of administration: as a matter of proc~dure, 

is .it not the duty of the Engineer-in-Chief~ when one drawing is substituted for another, to ratify the new 
.drawing· by signing it? I should not think so. -

lll5. It says here that the Engineer-in-Chief "shall" do so and so. Is· it not, in your opinion, · 
desirable and necessary that he shc;mld comply with the terms of the contract? I look at it as only an 

· alteration of detail. 
. lll6. As a matter of administration you are right in the view you take, but how are you to guarantee 

under what authority. the ·provisions of the contract are fulfilled? The contractor gets his instructions from 
the Engineer-in-Chief, and my signature to the drawings is sqfficient. 

ll 17. Ciause 22, with reference to extras and ad:iitions, says <;:!early that, "unless -the same shali hav:~, 
been· ordered and directed by the Engineer-in-Chief in writing as aforesaid, or unless the claims thereto by 
the contractor shall have been made in writing within 30 days from the elate of completion," those works 
'will not be paid for? _It is understood by the c;ontractor that so long as I follow the standard drawings, 
and he gets a lette1; of instruction~ from the Engineer-in-Chief, my signature to the altered· q.ra wings is 

' binding upon him. · 
1118.' The contract is a document under seal, and no written instmctions except under seal and as 

provfrlecl for will cancel it. 1.'h:~,t being the case, cl~ you not think it is the· duty of the Engineer-in-Chief 
to comply with Clause 22? ·In that case it is. 
' 1119·. Has that been the usual practice? . There has been no departure from the standard drawings. 

When there has Been the slighte~t departure from ~he qontract drawings it lias been_ signed by the. 
Engineer-in-Chie£ . · · 

ll20. The contractor has stated that certain works have failed on the line:· have any works failed 
~hat you have put up? Not one. -

1121. ·who ·commenced the w~rks on the Back River? Mi·. Mault. I stopped· the ·work. It was 
after the failure of the wall that I was appointed.·· It was really on account of this wan ahd some other 
faihtres that Mr, Mault was suspended. 
· · ll22. ,·who suggested the present works ~t the Back Rive!? ·The dry mbble hacking and the·masomy. · 

1;etaining, wall were ordered by the Engineer-in-Chic£ 
ll23. Then those works were determined upon before you came? Yes. 
ll24. Has -any portio,n of the work now being carried on -there been designed a,\cording to your. 

suggestions, or had the whole of it been designed· by the Engineer-in-Chief and your predecessor? 
'I'he work determined upon would have·cost more than the work I have put up. . 

1125. V\Tas any portion of t_he present design a ~uggestion of yoiir own ?-_On the failure of the w9rk 
I made certain ~·econiinendations to the Engineer-in-Chief. · 

_/'. 
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. _ll26. Will you tell the Commis~ioners wl~at you recommended? Did yon pull down the old work in-
.the abutment? -No, I strengthened that, ·and carried the wingawalls further, with a backing of lime-
concrete !Ind stone, instead of dry stone. : · . 

1127. Then the design for the arch was ah'eady there? . Th~t has been carried out. 
1128. Wa.s tlie form of the river wall altered? The wing-wall was extended . 

. - 1129. Was the form carrieq out? The original 4 ft. wing-wall was· ?ai-ried clean back, and is run 
back parallel witJ1 the railway bridge to the old wall. · • . . 

1130. Those works were all from the original design? Only strengthened. 
1131. To what extent were they stre~gthenerl? The drawings will show. 
1132. Were they wide~ed and raised ? · Only the thickness of th~ walls strengthened. 
1133, Was the ch~racter of the design for the river wall strictly aµhered to ? It is now being built in 

a vertical mariner. · · , . . . . · · 
1134. W~s th~t the original design?_ According to the original' design it• wast~ be a batter wall of" 

·1 in 4. · 

· . 1135. Had you anything to do with the alteration of that design? Instead of building a 1 in 4 batter 
wall I built it vertically right along.' . 

1136. Are_ you responsible for building the wall vertically--altering it from the contract sketch-or was· 
tliat adopted by your predecessol'? By-me, on account of the work that had already been done, 

. 1137. I wan't to divide, if possible, the responsibility attached to the execution of these works. You 
say that your predecessor undertook them, and that tliey were adopted by the Engineer-in-Chief. I want 
you to state clearly to the ·Cornm_issioners what you did, and what you have don.e since? The wing-wall 
built to a certain extent vertically. .I adopted the same design. 

1138. Then that plan oi·iginated with your predecessor, and ha~ been carried out by you? Yes, the• 
vertical wall was already partly built. · · . 

1139. To what extent? Some 20 odd feet. 
·] 140. That was not pulled down? No. 
1141. Then you followed out his original design? Yes. It was stated to me that' the bank at the·. 

back of the wall was. a rock bank, but when the winter rains came on. the '!hole. of the wall gave way, 
and we found that 1t was not a rock bank, but a clay bank. That 1s the reason for the further
extension of the retaining wall. 

1142. It lms been state~ in evidence that you.placed concrete at the back of the abutment of the wall. 
Is that the case? Yes, lime concrete. . • 

- 1143. What is the thickness of that?, It varies according to the depth. 
- · 1144. · Do you consider that necessary ? Yes, on account of the ve1y bad position of the work. 

1145. Supposing the contract provision, giving a batter of 3 inches to the foot had been adhered to,. 
and carefnlly selected earth and stone had heen piled behind the wall, would it then have been necessary?' 
It-would have cost more than the present work. · 

1146 .. That is, adhering strictly to· the thickness of the wall? Yes. 
1147. But supposing you had adopted what is· the ordinary practice of building a wall of a certain 

thickness at the bottom, grad·u~lly tapering to the top, by a batter of 3 inches to the foot, would then this . 
. concrete have been necessary? No, but the,l'e would have been more masonry, and it would have cost 
more. 

1148. In carrying on these ,yorks you are now fully acquainted with the specifications .and drawings • 
. Can ,you suggest, for the information of the Commissioners, any plan by which a simpler and more 
eflectual mode of carrying on the railway works might be adopted? The specifications might be made 
clearer, certainly. · · 

· 1149. I am speaking of the administration particularly? If the specifications were plainer. it would 
be easier to carry on the work. · 

11110. In what respect are they deficient? · Two or three of the claus_es are conflicting. :for instance, 
in_ regard to dry ·stone w.ork, it is provided on page 27 that it shall be done at schedule rates for cuttings,. 
and on page 34 that it shall be done at so much per cubic yard.· · _ 
. .1151. Are there any other conflicting clauses? 'l'hose are the only really bad ones.· 

1152. My question refers to-simplicity of procedure-can you suggest any improvements? It would 
certainly be' an improvement to make the_ specifications clearer. · · · 

1153. As I understand, the Engineer-in-Chief adopts any reasonable and beneficial suggestions or 
yours, and they are canied out? Yes. · · 

1154. Knowing, as you do now, .all the difficulties which surround this contract, can you suggest any; 
plan by which such difficulties may be avoided in the future-I am .speaking chiefly with reference to the con
strnction of .future railway works'! 'l'he only suggestion I can make is that the. Chief has not been. allowed 
a sufficient staff of assista~1ts to do the work. The Engineer-in-Chief has had to be in his office t_o attend 
to all the work of the island, and he has had no assistance, excepting· that c;>f Mr. Edwards, in getting out. 
the drawings, and of the engineers who are on the works. · He. had no· one to check the ,work out in the 
field. That, however, is being altered. 

· · · 115,°{ What would you then suggest for the future? · I would suggest t).iat there should be an 
inspecting engii1eer for the lines under construction, and .an il).specting engineer in_ charge_ of surveys. 
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· · 1156. Do yoti t)lirrk that if that. plan had bee·n adopted on the Derwen:tvaUey Railway, all'thes«L 
:failures and disputes· that have taken place might .not· have happene~? I aii1 quite certain of .it. Such 
,,officers as I ·have mentio:\led would.of .course be conversant with their work, and the 'onus would not hav!} 
been thrown on the shoulders of the Engineerain-Chief. The Engineer-in-Chief _has to ·1ook after all the 
railways and other works in the colony, and it is impossible for him to spare the time to. go over every. 

·line and check the work, and have_everything at his.fingers' ends. · · , 
. 1157. I~ tliere any other statement y"ou would like to make. with reference to this particular subje~t? 
Only that I think it i13 vitally necessary that ·such officers sµould be appointed. An engineer has beep, 

· appointed to look aftei• the surveys, but there should be one appointed to look after construction as well. ' 
. ' . \. . 

1158. By llfr. 8tanl.ey.-I think you stated that you had prepared designs for many of the altered 
works as now being c,arried out? Yes,· you have the drawings for the altered culverts by you . 
. , 115_9. The contractoi·, Mr. Falkingh,am, pointed out yesterday several places on the line where the 

··grades and centre line had been altered-are you responsible for those alterations? Yes, Lhey have been · 
· made at my suggestion: · · · · · · 

i 1160. W e1'.e those alter~tio~s submitted for the_ approval of the Engineer-in-Chief?, Y ~s, and receiver,. 
·his sanction. · . · . . · · · . · , · 

· 11.GL Would you .mentipn the. various alterations in formation and line which were made at your 
,·suggestion? From 9m. 68ch. to 10m. 50ch., but that is very sligl_it ; from 12m. 68ch. to 13m. 20ch., and 
from 19m. to 20m. 54ch. , · , . . . 

1162. Were the whole of those approved by the Engineer-i'n-Cliief? Yes. 
1163. Was that approval signified by his sign~ng the alteied plans, or in what inanri.er? He signed 

· the originals, I think, and· he also wrote the contractor a letter. You have the letter'in which he sanctions -
-the alterations being· made. · 

· 1164. Did• he sign the altered plans-and sections? I think he signed the originals, ·which the Com-
. missioners liave in Hobart. · , ' 
· 1165. We were informed by the contracto1· that he had received several different plans for the masonry 

. of No, 1 bridge: Were those plans prepared by you ? Only one. . · . · . . 
1166. Who were the previous ones pre.pai:ed by 1 Mr. Mault. · 
1167. Can· 

0

you .. _show that drawing to th~ Commissionel's? I produce it. It i·efers only _to the· 
,abutments. · · 

, ·. 1168. Tliat is il~' alteration, I understand, from the ori'ginal ~onhacf drawing? . Yes, it :was all altered 
before I came here. ' · 

1169. Has your plan received the approval·of the Engineer-in-Chief? Yes. 
~170. Has he sigi1ed it? I am not certain. I think he did, and. sent it on to the contracto'r. · 

. . 1171. Is it usual, in a case or' that kind, for the Engineer-in-Chief _to sign tiie altered plan and forward 
-a copy of it to the. contractor? No, I forwarJ to the contractoi· his tracing. · < . · · 

1172. Does.that tracing· bear the signature ~f the Engineer-insChief?, Not necessarily. It has 
.alw:ays borne m~._signatm·e. _ · · · 
, 117?. How is the contractor to know that the Engineer-in-Chief acknowledges that plan as forming 
part _of the contract work? By the ,Engineer-in-Chiefs letter. . •. · · . . ' 

1174. Btit he· does not identify the plan as having been approved by Ms signature: do you not tl;ink 
·it necessary, when 01--:e of the contract plans is .altered in that way, that the alteration should he identified 
by the signature of the Engineer.in-Chief? I have the E~gineer-in-Chief's sanction .. 

1175. Clause 22 · of the genei·al conditions provides that whenever 'important alterations of this kind 
are made they must be approved of by the Engineer-in-Chief in writing : has that condition been acted 

r, I' 

upon or not? , I could not say. . , . 
·. 1176. Should not such altered plans, when sent to the contractor, bear the Engineer-in-Chief's signatlll'e ?·' • . , · _ 
Certainly they should. 

1177. By 1.l:fr. La1vder.-Who was responsible for obtaining tJ1e.signature of the En'gineer-in-Chief-;-. 
yo~1 or the P-Ontractor ? 'l'he contrnctor. · I look _at in that light. . I took it that the letter of the Engineer
in-Chief was sufficient authortty. 

1178. By 1.Wr. Stanley.-But the letter will not identify 'the plans? No, .but ~y sig·nature does. 
117,9. You are not the pei·son authorised by the contract to sign ? But I am· authorised by 'the 

Engineer-in-Chief to sign, and I th_ink that is sufficient authority. . _ , . 
· , 1180. _I doubt whether the Engineer-1n-Chief can ·depute such authority to anyone? · That is what I 
unclerstood-'-that the letter given by hiin was quite sufficien( · · 

1181. Did you prepare the dr~wings for No.-2 bridge? No; they:we1·e prepared b_y Mr. Edwards and 
forwarded to ,me. · 

1182. You stated that the. plans for a portion of the retaini;1g ~all at Back Ri,1'eri as now being built, '
were prepm·ed by you. Did you submit your designs to the.Engineer-in-Chief for his approval? Yes .. 

· 1183. Did he signify his approval by signing .the plans? I think he signed them,, but I am not cel'.tain. 
1184. Can you fumish the Commissi~ners ·with a list of the· altei·ed work for which y~u are responsible 

and state whether the plans have been signed, or not, by 1the Engineer-in-Chief? 'I will do so. -
1185. Who appointed the subordinat~ staff on the line-;-the.inspectors? · The Engineer-in-Chief. 
1186_- Have you found) the· inspectors and other subordinate officers efficient in the disc;harge of their 

duties ? Yes~ · · · · · 
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1187. Have you had'suflicient assistance in that way? $ometimes I require the assistance of another· 

.engineer. I have no one to help me but a young man, who is very accmute in instrumental work; but 
when I apply for competent assistance I always get i.t. 

1188. The assistant to, whom you refer, I suppose, is chiefly employed in your office ? . He is rt1nning· 
cross 'sections. · 

1189. Does he assist you in making out the monthly certificate? I always make oi1t my own certifi-
cates. He is doing· it now for the first time. 

1190. Can you supply the Commissioners with an estimate of the cost of the additional works which·• 
have been ordered since you took charge of the line based upon the contract schedule of prices, ancl also an, 
estimate of the probable total amount of the contract as now being carried .out? I will do so. 

1191. It was stated in evidence by the contractor that he applied some time ago to be fornished with
the position in which the side ditches were to be cut, and that up to the present time he has not received 
such information as would enable him to complete them: is that so? It is utterly untrue. . 

]192. Have you furnished him with the necessary information he requires for cutting the side ditches: 
throughout the line? I have personally done so, and have shown his engineers on the ground on the whole· 
length of the line. My letters will show that. · 

1193. Will you furnish any letters you liave corroborating that statement? I .will. The side ditches 
are cut all through the line. I can give you the exact length of the side ditches actually cut at the present 
time. · 

1194. Have you given the contractor the necessary instructions with respect to.cutting mitre and table
drains? Y cs; there is a standing order that any grade that is not steeper than 1 in 99 shall have table 
and mitre drains cut. . · 

1195. Have your instructions been carried out by the contractor-with regard ·to table and mi'tre drains r 
No; they have left them blocked with rocks and stones, and will not take them out; neither will they clear· 
or grade the side ditches. · . . · 

1196. You stated, I think, that in determining the additional waterways to be provided, you have 
been guided by the areas of the watersheds : will you prepare, for the information of the Commissioners, a, 
tabulated statement showing the area of the watersheds a_t such places as additional or altered waterways. 
, have been ordered? There' are-only two or three that I l1av'e ordered. 

1197. But a large number were pointed out to us on the occasion of our visit to the works: could 
you _not furnish such a statement as the one I have referred to? I will do so. 

1198. Before deciding on those altered or additional waterways· .did you, in accordance with the· 
provisions of the 8th clause, provide a repol't to the Engineer-in-Chief? I did. 

1199. Can you furnish a copy of that report? It is in letter-book No. 2, page 62;which the Com-
missioners have in their possession. . · 

1200. After the receipt of that report, did the Engineer-in-Chief-go over the line with you anq examine 
the different localities? Yes, for the purpose of ascertaining what quantity of water was likely to come· 
down the gullies ; and we also got information from old_ residents in the neighbourhood. , 

1201. I presume the Engineer-in-Chief is in the habit of making periodicRl visits of impection to the 
line ? Whenever I ask him. 

1202. On this occasion did 'you point out to him any alterations that were being made, or any extra 
works that you had ordered? Yes; but I made no alterations until I had his permission to do _so, and he 
had seen the locality. 

1203. Was it at your suggestion that timber faces were substituted for concrete faces? Deqidedly 
not. 

1204. Then you have abandoned the use of timber for facings? Yes, for all pipe-work. 
1205. I presume that that altemtion was made by Mr. Mault? The timber fares were aH put in by 

Mr. Mault, with the exception of one that was put in before I knew anything about it ; then I stopped. 
all timber faces and adhered to concrete. · , 

1206. On ·the occasion of our visit to the works, our attention was drawn to some ballast that had been 
obtained by the contractor for bottom ballast, and condemned. From your knowledge of the material of' 
which this ballast was composed, are you of opinion that it was unsuitable for bottom ballast? Yes; I 
tested it carefully, and found that unµer the influence of weather and water it would soon become one mass 
of clay and puddle. · 

1207. How long l1as this ballast been lying where we saw it? Two or three months, perhaps four. 
1208. So far as we could judge, there ivas no appearance of that clisintegration? In some places it 

could be seen, in others not. 
1209. Not where we looked at it? Possibly .not, in that particular place. All the small material is. 

disintegrated. , 
1210. Arn you of _opinion that it is advisable to use sand:for bottom ballast? I do not believe in it. 

~~ , 

_ 1211. By 11:lr. Lawder.-Do you consider yourself re_sponsible, in ·so far as these instructions to you 
a.re, concerned, for carrying them out in their integrity? Since I got the work into my hands I do, but 
:not before, It took me at least six weeks to get everything st1;aight. 

1212. With reference· to one of those instructions, do you in variably write the results of your inspection 
in yo1ir diary? Yes, I write every day a full account of everything that takes place. 
· 1213. Including yolll' instructions to the contractor? Yes, everything connected with the day's work~ 
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1214. Do you also report monthly to the Engineer-in-Chief, .in full, upon all the works, as is laid down 

in the instructions? 'N oi monthly, but when I send the certificate in ; but I report immediately anything 
that has taken place. . . · · 

1215. Did you make any special report, after taking charge, showing clearly in detail any faulty con
struction from design or workmanship? I made a special report as soon as I got the work in my hanas, 
which I produce. . 

· .1216. I see that in this letter to the Engineer-in-Chief, dated the 18th June, you allude to the bad 
quality of the. mortar used: in what works was that mortar used? In the stone culverts that I drew your 
attention to. 

1217. What fault did you find with the mortar? The sand was bad, and would not set. 
1218. Have those works in which that mortar was used been reconstructed? No, but they will have, 

· to be. 

1219. Can you give the Commissioners a list of the works which will have to be reconstructed owing 
to the use of this faulty mortar ? They are mentioned in my letter to the Chief Engineer reporting on the 
works, on the 18th June. 

1220. Did you point them out to the Engineer-in-Chief when he visited the works subsequent to that 
report ? I did. . 

1221. I observe, in section 7 of the instructions to the resident engineer, that a discrepancy in any 
drawing is to be brought to the notice of the Engineer-in-Chief by the resident engineer. Do you always 
follow that instruction?_ If it is of any consequence I do. The only one to which I have not drawn 
attention was in one of Mr. Edwards's drawings, which showed 1 in. instead of l! in,; which I arranged 
with the contractor should be put !ight. 

1222. What was the character of t-he original retaining wall at the Back river? A dry rubble wall,. 
built of the very worst class of stone that could possibly be got, and in thickness it was nothing but pitch
ing. In fact it was not a wall. 

1223. What was the thickness of the wall? As near as I can remember, at the fonndation about 
2 ft. 9 in:, but not so much at the top. The wall was. 22 ft. high. 

1224. Was the wall now taken down of tlrn same character as the part remaining which was inspected 
by the Commissioners on their recent visit? No ; the part the Commissioners saw was better than the· 
part that fell down. 

1225. How deep was that wall founded below the original surface? 9 or 10 inches. 
1226. What was the character of that foundation? Alluvial deposits washed down by the river, and'. 

in one or two cases logs were taken out. 
1227. Before the wall was taken down, or after? After. 
1228. Were those logs observable before it was taken down ? I should think so. The wall was built 

right round the logs. 
1229. Has any portion of that wall been covered up? The patching from 12m. 78ch. to 13m. Och. 

oOlks. is all covered up, and from 13m. 2ch. to about 13m. 8ch. 50lks. 
1230. Do you no_t consider that thEl line should have been originally placed where it has now been 

placed, and whether .a retaining wall would have been required at all under those circumstances? It wo~lld 
have been better if the line had in the first instance been put back 25 feet. 

1231. If the line had been originally put back where it is now, do you consider it would have effected 
a saving of money? Yes, and the saving would have been greater if it had been put back 25 feet. 

1232. Would that have done away with the necessity for a retaining wall? Yes, the rock bank would 
have been suffi.cient. 

1233. I see tl1at in many places alterations in alignment and gradients have been made. In this par
ticular case the alignment was originally placed, in the Parliamentary surveys., much higher up the bank. 
Can you tell the Commissioners why the original alignment was deviated from ? I have no idea. The 
line was all constructed when f came here. 

1234. Did you make any alterations in alignment or gradients on any portion of the line ? I made a 
great many. · 

1235. ·what were they necessitated by? Danger to the line itself. 
1236. What do you mean by danger to the line? There was no stability in the way the line had been-. 

constructed. 
1237. Then the gradients were altered by you afte1· construction ? Yes. 
1238. What were your re~sons for making those alterations in the gradients? . The reason for the 

alteration at the Derbyshire Rocks was to prevent the necessity of having to build a retaining wall. By 
going a little further into the hill I got sufficient material to make a good rock embankment. By spending 
£6000 in excavation at that place there was from £14,000 to £16,000 worth of walling saved. _ 

1239. Is that the place where Mr. Falkingham informs us that he had tendered for £500 to perform 
work which ultimately cost £4200? The tender was not made to me, but to Mr. Manlt. The work that 
was tendered for for £500 was a mere bagatelle to what was ultimately done-it was only to knock off the · 
points of the rocks here and there. . 

1240. In the alignment by which the knocking off of a few points of rock could be done for £500, 
would any other protective works have been necessary involving a greater expense? A wall would have 
baci to be built round the river face. 

l241. Is. that the place you allude to as requiring a wall which would cost £14,000? Yes. 
. . r 
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1242. Do you consider that the expenditure there of £4200 was justified? More than ju~tified, for 
it saved the expense of the wall, and so cheapened. _the cost of ·construction. · 

1243. Was that wall provided f~r in the original estimate? No; it was provided for in Mr .. Mault's 
sections. 

1244. Did this alteration receive official sanction from Mr; Fincham'? Yes. 
1245. Did he inspect it before approval? He inspected it several times. 
1246. Since you became Resident Engineer, have you reduced any steep gracients as originally laid 

out, or improved them ? I altered the grade at 19m. in order to avoid rock cutting and get a better run 
on to the bridge. · 

1247. I dare say that with a little more expense, the line could have been ·made somewhat more -level 
as regards grade ? Certainly, but at a great deal tno1·e expense. . 

1248. With 1·eference to culverts, was it in your time that the footings were done away with? No'. 
1249. Do you approve of footings being done away with in culverts? l believe in cement concrete 

foundations in preference to footings.•. . 
1250. Do you consider the culverts that have footings only~ between Bridgewater and New Norfolk, 

are sufficiently safe as they stand, irrespective of any imperfect mortar? Not in that material. 
1251. With reference to No. 1 bridge, the contractor states that he has had 19 different designs for it. 

Is that so? I have seen only one and my own. . • 
1252. Are you aware that there have been 19 different designs for that bridge? I have not seen them. 
1253. There appears to be a considerable' increase in quantity of squared masonry for culverts and, 

bridges over the. schedule.. Can you explain that discrepancy? I know. nothing about it; it was 
before my time. ' 

1254. You are of course aware of the q~antities contained in the schedule. Do you consider that 
that list of quantities represents approximately the quantities that will actually be required·? By no means. 
The musonry, for instance, is entirely wrong. The quantity of squared masomy in the schedule is 
203 cubic yards, and there will be 7000 cubic yards at the very least. Many of the items are very much 
underestimated. In the item of masonry in cement mortar 50 c11bic yards are provided for, and from 
1700 to 2000 cubic yards will be required. 

1255. Perhaps, instead of going through all the details now, it would simpli(v matters if you were to 
prepare a statement setting forth the quantities that have been required up to the present time, as compared 
with those originally provided? I will do so. [Viele Appendix ]. 

[The Secretary here intimated that there were three farmers present who had attended to girn evidence 
.as to :flood levels and logs coming down the river. They were anxious to get away, and he asked to know 
if they would be examined at once. The Chairman said that under the circumstances they would take the 
evidence at once.] 

JAMES GEO1RGE GODKIN, examined. 

12156. By tlte G!tai1·man.-Where do you reside, Mr. Godkin ? At the Falls Farm. 
1257. How long h_ave you resided on the banks of the River Derwent? Since 1854. 
1258. We want some information from you as to tl1e height of flood waters in .the Derwent, in so far 

-as they are likely to affect the Derwent Valley Railway? I consider the most dangerous place is about 
Charlemont, about 8 miles up the river, but that is some distance from the railway. 

1259. You must fix your attention on some point of the river which would affect the railway works. 
Let me direct your attention to what is called No. 1 bridge: what is the highe8t rise of the river that you 
have ever seen in that locality? · I have not been much in that locality" when the river was high .. 

1260. About what heigl1t were the highest floods· you have seen in the Derwent? I have seen it 
as high as 5ft. or 6ft. over the road near the Falls. 
· 1261. Do you think the r~ver will ever be above the level of the Railway at the Falls? l- do not 
think it wi.11. · 

· 1262. Do you know of any place where, in your judgment, the highest flood in the Derwent will over-
flow the Railway line? If at any place, it might do so at Redlands or at 'l'hompson's. . 

1263. To what depth? I do not _know what height the line will be, but a high flood cove1·s the 
, hedges there. 

1264. You must have seen the railway works then; can you not, from your extensive local knowledge, 
give us some opinion as to whether the highest floods in the river will come over the railway embankment? 
I consider they will come over it to the height of a couple of feet at Redlands, Thompson's, or Hayes' 
ro~ . 

1265. Anywhere .. else 7 I am not acquainted with the remaining part of the line. 
1266. 'With reference to timber corning down the river, what have you seen? I have seen trees left 

on the top of my gate-posts, which took four qullocks to remove. 
1267. Would tliat have been anywhere near the railway work■ ? The railway does not go on that 

side, but the logs wc,uld have to pass through the bridge. 
1268. Did any of these logs pass through the old bridge here at New Norfolk? There were from 20 

to 40 men employed at New Norfolk bridge to prevent the trees coming crossways, and, when they were 
any size, to cut them before they could stop up the Q,rches. Mr. Sharland and Sir Robert Officer rented 
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the bridge, ·and ;they h~d me'n and horses there for that purpose, and the moment they saw a log coming 
they turned it endways through the arches. Otherwise, the ·bridge would not have stood ·any ~ime: 

.1269; Taking the 'present N~w Norfolk bridge, a~d also considering the fact that the proposed bridges 
will have still larger openings, how do you think they will be affepted by logs coming down the river?· . 
There will have to be men ther1; to see that the ~rees go straight through, o~herwise the·:bridges will be· · ... 
carried away. · . · 

1270. Then you think it would be dangerous if provision is not made to fend off these logs coming;, 
down the river? If the ·bridge is not ~ade strong enough to stand the force. ·· 

. 1271. Have you seen the piers at No. ] b1;idge? _I have.,.' . . 
1272. Do you think -they are' strong enough to withstand the force of the timber coming down ? . That 

is riot for me to say. · · , · · .. •. 
1273. What is• the largest sized tree you have seen coming down the -river? I have ·seen. enormous· 

trees-roots, branches, and.all. . . . · 
1274. Have you seen them ·50·ft. or 60 ft. 'long? More thn that. 
1275. · Have you seen them '70 ft. or· 80 ft. long ? · To the ,best of my opinion they were fully that size._ 
1276. By Mr. -Stanley.'-'-Can you give any idea as to the' rate of the current in h1gh 'flc)(;id? · ·1 .. 

cannot. .,-
1277. As far as you can judge, do rou think it ·is more than 5 or 6 miles an hour? I sh~uld eay a. 

great deal more. · . 
1278: · Does it mn taeter than a man can walk ? Yes. 
1279. By Mr. Lamder.-Do those trees come do~ .:with their bran~hes stand1ng on them? Some-. 

~o; more do not. Most of what comes down _is dead logs carried out _of fences. . . _ . · 

C I 

.JOHN GODKIN, examined. 

1280. By tlie C!tai1·man.-Where do you reside, Mr. Godkin? At the Ballymoney Farm, on the· 
-River Derwent. · 

1281. Have you noticed the Derwent, at high flood, at. any position in connection-with the railway 
works? Yes.; I should consider' the most dangerous place is near the, mouth o.f the Plenty. 
- 1382. · What have you seen near that point? · The ground is flat there ·where the railway works are •. 

In a great flood, like the one we had in 1863; the water,would_ris~ :five feet. . . · · 
1283. Would that be above or below the railway? I think in places it would wash very close to the· 

rails .. I cannot say whether it would wash the earthworks- away or not. · · · 
· l ~84. · Yo~ think it will be ·nearly level with the rails? In some places I think it will. · 

1285. Have y~u seen the· piers of No. 1 bridge as they are finished. Have you ever s~en the river· 
· Derwent as high as. they are 7· · Never so high. ' 

1_286. Did yop. see the flood of 18!33 in that locality? No. . . 
1287. With reference to this timber coming down the river, what are the l_argest-sized trees you have 

seen? I have seen them about 3 ft. in diameter and about 50 ft. lopg. · 1 

1288. '!.'his room is about 20 ft. in length ; how many times the length of· this room have you· seen 
them? About three times. · 

1289. Have you ~ver seen the Derwent in flood at _New Norfolk,.as described by your father? I have 
not. had an opportunity' of seeing it. 

1290. By Mr. Stanley.-At the Bac;k River; how high do you. imagine a flood might reach? It. 
would go very close to the 'rails. · _., · 

1291. Did _you ever see it go over "the old-road bridge? No. 
1292. But that: bridge is !!Orne 8 or· 10 feet below the railway? The. flood of 1868 wits 7 or 8 feet~ 

higher than the flood five years ago. . 
· 1298. Can you' form any idea of the speed of the current, ·at top of :flood; at No. l briqge? I should. 

:5a,y at least 10 miles an hour. 
1294. Do you remember the rains in November _last?. Yes.' 

· 12~5. Were.~hey unusually heayy? , We have had rains as heavy as those. 
1296. Was it a ·steady rain, or heavv downpours? I think the.showers were constant, but I am not. 

quite certain. · · , • . . . · · . ·. . . 
1297. Were they such 'rains as would ca,use a sudden ris.e in tp.e creeks and gullies.,? Ye~ .. · 
1298. ·you would°call them heavy rains? Yes. · · 
1299. By J.l.fr. Lawde1·.-Do you live far. from '.N'ew Norfolk? About 8½ miles. 

· 1800. You-are ofteri ~t New Norfoik? Yes. ' 
. 1801. Do you remember to -what height_the water -rose at the ~ew Norfolk.i·oad bridge during any-
severe floods ? I have nqt noticed. _ .. , · · ' . '1 

1802. Did you ever hear it mentioned by anyone? , If I have I paid :n,o attention to' it. · . ~ ' \ 
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1303. Is it necessary now to keep up an establishment to direct the course of logs and trees through 

the openings of that bridge? Jn a heavy flood it would be quite necessary •. · · 
1304. Is that establishment actually kept up ? They would have to enlist people on the township to 

do the work. · 

1305. Is that customary? I. think so. 

WALTER MATTHEWS examined. 

1306. By the Chairman.-Are you a resident in this distdct? I live at the Falls on the river 
Derwent. 

1307. Were you living there during the flood of 1863 ? Yes. 
1308. Can you remember what the height of that flood was on any part of the river where the railway 

line runs? I do not think it would have reached the rails by a foot or more. 
1309. How would it have affected the railway at the ;Back River? That is the place I am speaking of: 
1310. You think the railway would have been above the 1863 flood-mark ? Yes. 
1311. Is there any other part of the river where, in your opi~ion, the floods would touch the railway? 

I do not think so. · · · 
1312. Did you notice the New Norfolk bridge during the' 1863 Hood ? I crossed it on the night of 

the flood. · 

1313. How much was the water below the level of the bridge? I should think three or four feet. 
1314. Did you see any.large timber coming down? · A great quantity. 
1315. How was the bridge affected by it? Sometimes the timber got fast, and at others it got 

through ; but it did not do any considerable damage to the bridge. 
1316. By .111.r. Larvder.-About what would be the length and thickness of those trees? Some of 

them would be 2 ft. or 3 ft. thick and 70 or 80 ft. in length. 
1317. Were there any longer thBen 70 ft. or 80 ft.-tlie total length from the root to the top branch? 

Some of them would reach 100 ft. . · · 
1318. Do the branches on the trees ever reach out of the water? Sometimes 2 or 3 feet. Very often 

they are rigl1t under. 
1319. By .Mr. Stanley.-At what would you estimate the speed of the current at top of fl.cod? I 

should think 14 or 15 miles an hour, but I speak only from recollection. 
1320. Do you remember.the rain of November last? Yes. 
1321. Was it a steady rain or a heavy downpour? It was a very heavy rain. 
1322. Was it a general rain, or was it heavier in soine localities than in others ? It was heavier in 

1,ome places than in others. It must l1ave been very heavy at the Back River to liave filled the creek in the 
way it did. 

1323. How high did that creek rise?• It was higher than ever I saw.it before. 
1324. Was it above the arch of the culvert near the railway bridge? It was impossible to say, as 

there was a good deal of back water from the river . . 
MR. SHEARD'S exawiination 1·esurned. 

1325. By lib·. La11Jder.-Do you consider the injury to the bank, caused by the floods of the 30th 
November, was owing to the insufficiency of the flood-way? In some places that was the cause; in others 
it was caused by the side-ditches not being properly graded, the drains not being properly clean, and the 
inlets and outlets of the culverts not being· pl'Operly cut. 

1326. What do you say is the high flood level at the Back River culvert? 1ft. 6in. below the for
mation level, and 2ft. 6in. below the rail level. ,These are from actual levels taken from the 1803 floocl 
marks given to me. 

1827. Have you ascertained yourself what the probable waterhead p1·essure on the _piers of No. 2 
bridge will be? lfo . 

. 1328. How is the pl:mking to be secured in tlie larger bridges? I have not got the designs yet. The 
-original desi~n for No. 1 was a loos:e road, but now that it is to be both a road and a railway bridge, it 
will have to IJe a fast road. 

1329. Do:you consider'that a loose road would be at all affected by the curves in the approaches, as at 
No. I bridge? Not in the way it can be boxed in. There would be no disturbance. 

1330. Is·it to be shut in by sicle piepes? It will all be boxed in. 
1331. Do you consider that effect would be better counteracted in a fixed road than in a loose one? 

That depends on the weight of the train and the speed at which it travels. 
1332. Do you remember what the thickness of the abutments of the original culvei-t at the Back 

River was? · No, I have not the drawings here. 
· 1333. Have you got the special drawing for the Back River culvert as built by Mr. Mault? It ii,1 

amongst the· d1·a~ings .in possession of the Commissioners. 
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. 1334. According to the specificati~1i wooden box culverts are· to be surrounded with 18in. of spalls ancl 
}loose s'i,ones. Is that a good plan? . No. • 

1335. Have you stated your opinion on that -point to the . Engineer-in-Chief? Yes, and since then 
·it has been stopped. . • 

1336. Do you think that its having been done previously affected ·the culverts?. I do not think it 
·would if there had been sufficient _wate1·way. But I do not believe in it. 

• 1337. Are you aware that the piers of No. 1 bridge were lowered in height? Mr. )fault lowered 
~them 4 feet before I came. · 

• 1338. Do y~u know his reason fo1· that? I fancy it had som.ething to do with the girders. 
1339. When were the gradients and approaches to No. 1 bridge alte·red? Before I came here. 
1340. Have you seen much girder work? Yes. 
1341. Do you consider this satisfactory, and that better woi;k could not have been procured fro~ 

·Engl;md? Better work could certainly have been procured from England, but some of this work is very 
good: There are a few small defects which the manufacturers have promised to put right. The rivetting 

:is not first-class work, and some of the details ·are not ~o well carried out as they might be. 
1342. Have you had an)' considerable experience in girder . work before you came here? For. two 

·_years before.I came·here I had charge of Young-& Christie's works at Cardiff and Swansea, and we had
the contract for makin,g and erecting the girders for four different bridges on the BI"azilian Railways. 

·. 1343. What is your opinion as to the strength . of these .girders and their probable ·stability? As to 
·. strehg'th they are perfectly safe, and their stability is from l ·92 to 2· 11 to 1. . That is the American_ 
.'practic~. -As far as the stability of the work is concerned, there is r10t the least fear. · . 

1344. Do you· also consider the- proposed cased piers for No. 2 bridge will be sufficiently stiff- and 
,.stable_ to support the load ? Yes, after they are well set. . -

1345. Although they are less tha·n one-eleventh of their height in thickness? They are about one-
:-twelfth. That is the American practice, although they have lately reduced the thickness to one-fourteenth. 

1346. Do you consider it advisable to run within such narrow limits, and allow no margin for faulty. 
,construction? I certainly would not reduce the thickness to one-fourteenth myself, but I should consider 
it perfectly safe.· · 

1347. By Mr. Stanley.--What was tlie character of the rains here in November last? They were 
,exceptionally heavy. The quantity of rain that fell during the storm was greater, according to the register, 
than had occurred during the last five years. 

1348. But not greater than the ordinary maximum rainfall? -Not much. 
1349. No greater than such rains as you sh.ould provide for in determinh1g waterways ? Only in one 

-gully was the rainfall greater than it would be necessary to provide for. 
1350. In determining the waterways you would, I presume, take the maximum rainfall per ho·ur? 
1351. I unders1ood you to say that this rain did not exceed the ordinary maximum rainfall? Only in 

:the, gully at lm. 62ch. The people there had never seen _so much rain come down. 
. 1352. In all the other cases the rain was not heav~er than what you. consider should have been pro-

-vided for un.der ordinary cii-cumstances ? I should not think so. . . . 
. 1353. You stated just now that you considered. th_e piers at No. 2 bridge, as designed, would be 

- thoroughly stable after the concrete had set. Do you think it likely, under the conditions of those piers, 
,subject as they are to constant expansion and contraction, that the concrete would set in a satisfactory 
manner, and bearing in mind the large amount of internal pressure there is ? I do. 

_ 1354. You do not think that the internal wrought-iron bracing would interfere with the concrete setting 
in one solid mass? No, because there is no more in these piers than there would be if yon had· brick and 
-cerrient. 

1355. Have yon made any calculations in 1·espect to the stability of these piers under the strain to which 
they will be subjected from wind pressure, flood waters, and the rolling load? I have made the calcula
tions, but I have sent them to America, to Mr. Brereton, for his opinion .. T hope to get them back in 
time to lay them before the Commission. · 

1356. Bv the Chairman.-With reference fo the culverts, yon were saying that the fronts of the 
. cµlverts were intended to be of concrete? There are two designs in the contract drawings. 

1357. What" were they? One with timber fronts. I do not think there was one designed for concrete. 
1358. We want to know what the contract is? Timber pile fronts. 
1359. Is- there any drawing showing the front to be constructed of concrete? No. 

· 1360. Clause 32 deals with this, ancl provides that if any alteration of the contract is permitted it ·must 
be _done by orde1; of the Government officer who may order the fronts to be ptit in concrete? That is so. 

1361. ·Looking at item 76 of the schedule, you will see that it does not provide for anything but 
timber. fronts, so that it is quite evident the fronts of these culverts are to be in wood? That is a matter 
of direction by the Government officer, and· has nothing to do with the contractor. If ·he car1:ied out that . 
-0fficer's ~nstructions he was 011-ly doing what his contract provided. 

1362. '\¥ith reference to 'the faulty mortar in culverts, is the complaint as to the quality of the lime 
or the ·quality of the sand? I cannot say ; I was not here. 

1363. But.why do you complain? 0~ account of' both lime ancl sand. 
1364. Is it not stated in tbe specification where the lime is to be obtained? I do not know. 

/ 
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AFTERNOON SITTING. 

The Commission re-assemqled at 2 P.M. 

Present-All the Commissioners_ and the_ Secretary. 

Examination qf MR. C. K .. SHEARD, continued: 
1365. By t!te C!tafrman.-Will you take that list of alterations that Mr. Parker handed iri, and teU:. 

us what you know about them? Yes. The first alteration is from about Orn. 8ch. to lm. 13ch. The 
section of the line has been altered here from on_e level grade to twenty-five grades. That is quite correct. 
The date was 1st April, 1885, when the altered section was received. Mr. Parker's second alteration is also· 
correct. The next is at Orn. 55ch. to lm. 17cl1., pl_an and section of road m·deted by Mr. Sheard, 'January 
25th. 'l'hat is not an alteration at all, it is only to make a proper road-it is not an addition. At lm •. 
4lch, 501. to 2m. 18ch., road diversion ordered by Mr. Sheard. That is another slight addition to the· 
original plan-it is not an alteration. At lm. 4lch., an error in the levels. I don't know anything about 
tl;iat; it was discovered and put right before my time. At 3m. 58ch. I believe there were other errors in_ 
the levels. At 2m. 33ch. to 2m. 47ch. the section was altered, also the levels at this point, I know, but J 
am not conversant with the extent of the alteration. 5m. 49ch. to 6m. 2ch. a section and cross-section and 

· l'Oad diversion. That is not an alteration-it is only .the original deviation of the road: 
1366. But that is additional? Yes. At Elm. 20ch. to 9m. 15ch. there is· a deviation made bv Mr .. 

Mault. That is quite -correct-it was a deviation of part of the line .. At 9m. 66ch. to 10m. 50ch~ there 
was a deviation as stated, and several alterations. It is known as the "Rocks Deviation." · I don't know 
whether Mr. Mault made these deviations or not. 

1367. Has the formation been altered or raised? It has been raised about 1 foot. That was my 
alteration. At 12m. 69ch. to 13m. 33ch.-that is a deviation. 1 have pointed it out on _the ground .. 
It was made under my direction at the Back River. 

1368. Was that raising or lowering the line? It was to th1·ow the line more into the hill. At 14m. 
36ch. to 14m. 38ch., the road diversion at H'ayes' rocks, mentioried by Mr. Parker. That is according 
to the original drawing that the contract was signed on; there is no alteration. The deviation below, at 
14m. 27ch. to 14m. 64ch., is a deviation made by Mr. Hargraves, and the work was stopped until the 
deviation was made. I raised the formation level at this point, and si11ce the deviation was made I have,· 
also thrown the line 3 feet further in, that is to say, I kept it 3 feet further away from the bank. It made· 
no difference whatever in qie actual work of the line. It is not really an alteration. 

1369. Did it not involve extra work to the contractor? No, not at all. At 15 to 16 miles a deviation 
made by Mr. Mault reducing the formation. · 

1370. Do you think that was not an alteration? Oh, yes, that was an altemtion made at No. I 
bridge. 

1371. I may tell you what Mr. Fincham stated when aslrnd why the approaches to No. I bridge were· 
made on a descending gl'Ude: he said that portion of the line had been altered and a more level approach 

· substituted for the other. · 
1372. Witness continued: There have been alterations at from 15 'to 16 miles. Mr. Parker next men

tions a deviation at 16111. 40ch. to 18m. 24ch. That part of the ·line was altered to meet· the views of the 
owners of the land. The owners of land were always making representations, and a great many of the· 
deviations on the line were made by the Government to meet their views. 'l'his deviation was made to meet 
the requirements of Mr. Reacl. The line was originally run by Mr. Mault close to the river bank. I will. 
show you. (The witness pointed out the line and deviation on the plan.) · 

1373. What was the reason of that? It was on account of getting a better crossing over the bridge. 
1374. And what was the reason for the alteration at the Plenty Bridge? Much the same. Mr. Reid,· 

the owner of the property, would not have the line brought where proposed except at an exorbitant charge 
for cutting him off from the river bank. He offered to take either a third or a fourth of the sum asked 
if the line was carried away from the river to a higher level, and we would allow him a right-of-way 
along the river frontage. Under those circumstances h_e cliarged £10 per acre for the land required 
in.stead of £30 or £40 an acre ; ·besides by this deviation the line is also shortened and the cost decreased .. 
Deviation by Mr. Harg1·aves from 19m. 60ch. to 20m. 60ch.: · that is at the Ivanhoe road. That is an 
alteration and addition. · 'l'he alteration was on account of the rocks. It was at my suggestion the deviation 
was made. 

1375. ·wm it have to be made at a larger cost? No, at a smaller cost, I am sure of it.- At 18m. 79c •. 
to 20m. 60c. the original line· ran down on to bridge, and instead of making a 6-chain curve on the 
gradient, what I did was to make one vertical curve and run on the altered gradient 1 in 50 here. That is 
coming on to No. 2 bridge. _ . . · · 

1376. What is the difference involved by the alteration? I make it a vertical curve of 10 chains• 
in length. 

1377. For what length ·is it 1 in 50? The actual chaim1ge is 20111. 70c. to 22 miles. There would 
he 32 chains of I in 50. The next and last alteration mentioned in the list is in the formation levels at 
Section .83. I rise instead of running down from that part from 21m. 70c. to 22111. 5c. 'l'he gradient was
a fall of I in 132, with 2 chains of level. I 1·ise to 1 in 132 and run the grade through to level, and then 
make the run_ into Macquarie Plains station siding from 21m. 6Gc. to 22m. 20c .. level. 

1378. B;lj llfr. Lan;de1·.-Could yon not, by redncing the altitude of the level parts, reduce the grade· 
descending to Bridge No. 3? Yes; but it would have had to be done after the work was done. 'l'hework 
l1ad all been commenced when I came. 

1379. "\Vould it not be more advantageous to go more into cutting, instead of increasing ·the descent 
on to these bridges? Yes, I think so ; the line could have been kept lower. 
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1:380. Then that is a mistake in the alignment ? It is a mistake in the survey-yes, in the alignment . 
. 1381. By tlie Clwirrnan.-A.re these all the alteratio~s ? Yes. 

. 1382.' Then you agree with the list of alterations handed in by Mr'. Parker, subject to the explanations 
,·offered by- you ? Yes. , In some cases the alterations were made to meet the wishes of the owners of the 
land ; in some cases they were :inade as an improvement on the liI).e. The alteration from 8 chains to .I 
.mile 40 chains I do not appro:ve of. Originally the section was level ·; instead of that, it is now altered _to 
the grade shown by the black l_ine on the plan ; thatis a mistake. • I cannot say by whom it was altered . 

. It was either by Mr. Mault or the Engineer-in~Chief. · 
' 13,8~. Mr., Falkingham ha,nded in certain letters signed by you, dated December8th and 15th, and 

·,these were countersigned by Mr. Fincham _in red ink.; they relate. to alterations in. waterwaJ'S,. &c.,-are . 
. these correct? (Letters handed to witness.) Oh yes, those refer to the general waterways and altera
,tions on the works . 

.1384. That is correct, then ? Yes. 

1385. I have an additional communication handed in by Mr. Falkingham as to 1\ddition~l _ w?,terways 
, and alterations,-is that correct ? (List handed to witness). I11 some particulars. 

1386. At ] 0 miles 57 chai~s a~ 18-inch pipe built by Mr. Mault was altered to a 7ft. by 5ft, flat top · 
·culvert by yo,u. Is that correct ? Yes. · · 

1387. At 10 miles 79 chains a box culvert put in by Mr, Mault was removed by you? Yes, that, 
is correct. 

1388. At 11 miles 4 chains a box cnlve1;t built by Mr. J\fault was removecl by you. Is that right?, 
Yes, it is moved to 11 mile~ 6 chains. 

· · 1389. At 14 miles 27 chains a 4ft. 6in. arched culvei-t ·built by Mr. l\foult was 'altered to an exti:a 
·,double sleeper culvert by you? Yes, that is right. It is \l,t Johnny's Creek, but it is included in 
·the letters written by me on 4th Decembei· last. It is' not· an alteration exactly, but it is correct. 

· 1390. At 15 miles 44 chains No. 1 bridge waterway has bee1_1 reduced by four 24 feet openings by Mr. · 
:Mault, and the bridge afterwards _lowered four feet by Mr. Fincham: what abou~ that? That is correct. 

1391., :At 15 •ri1iles 60 chains a flat-top culvert was ordered, and then an 8ft. stone wall was 
,ordered. · Is that correct ? No; that was , not ordered. The · first waterway at 15 miles 60 chains was 
.a. 3ft. flat-top culvert, but Mr. Read asked for a cattle-creep and a 20ft. timber opening. I adopted this, 
:and it was ordered, but afterwards a request was made to allow Mr. Read a road:way between .No. 9 pier 
,and the west abutment of No. 1 bridge, and then a 5ft., arched culvert was ordered, which is now being 
-built. - . ' · . 

1392. I will read. Mr. Falkingham's statement, will you say where it is not correct. First, a 3 feet 
flat-top ordered by Mr. Sheard was altered to an 8 feet stone wall, again altered to. 'a concrete arch, again, 
·:a_ltered to a 3 feet flat-top on the 15th September, again altered to a 3 fi;et arch on 21st September, and 
then to a 5 feet arch, now being built: · is that correct? No : Mr; Falkingham is eptirely wrong as to 
:the alteratioi.1s made by me. I admit I-made the alteration to a 5 feet arch, to suit-1\fr.--Read's convenience. 

1393. On 27th J nly did yon order for this place a 20 feet cattle-creep on tressels? Yes, it was orde1:ed, 
·.but it was never done. 

]394. Then how many of these alleged alterations are correct and how many incorrect? There we1·e 
,only three alterations made here. First, a 3 feet flat-top masonry culvert, then a cattle-creep, and then after 
.·the cattle-ci·eep had been ordered it was altered to a 5 feet arch. . 

1395. You should reflect. well, Mr, Sheard; because if Mr. Parker produces the letters, any confli~t of' 
opinion will be determined by those letters? No, he has no letters to support his statement. My orders 

,are all re~prded in my book, and he has ::10 letters. 
1396.-' You admit you ordei·ed a 20 feet cattle-creep, and you altered that to a 5 feet arch. How 

:man)' design~ did you give altogether? There were really only three. 
1397. Then the only .difference is that you d_ori't admit the ·alteration to a: 3 feet :treh on 21st Sep

,tember? . Yes, -I do not admit either'the 8 feet wall or the 3 feet arch. 
1398. Then you object to this written statement? Yes, I object to it. 
1399. "V ell, go on to' 18 miles, that i~, the Plenty Bridge. The waterway is said to have been reduced 

·to a g1;eat extent by Mr. Mault and increased by Mr. .Sheard. Did yon increase the waterway 
here? Yes, I increased· it on account of the foundations. It was requisite to build these foundations of 
masonry on piles, and instead of building the west abutment on pile foundations I bi.lilt No. 2 pier and 
threw the abutment into the embankment. 
. 1400. Well, at 20m. 55ch. there is an alteration in the iron piers of No. 2 bridge : what ·a~out 
these? In the first instance, owing to the difficulties, I got Mr. Fincham to sanction iron caisson·piers with 
-a coffer-dam, exactly as they are building the Queen's Ferry piers at the Forth Bridge. 

1401. Then yoti proposed that yott sl10uld build the foundations of the piers themselves? Yes, with 
double caissons as a coffer-dam. The contractor 'refused to carry this out unless the Government gave him 
.extra money for the ironwork. He refos·ed to do this and the original drawings were referred back to the 
Engineer-in-Chie£ .. · 

1402. Then you -wanted to make coffer-dams round these piers? Yes. 
1403. Was that to be a permanent s_tructure? -Yes. 
1404. He was to provide the labour and you the piers? No ; we paid l_iim additional under his contract, 

but he wanted more money.·. •. 
1405. Was it on account of his claim that the plan' was abandoned? Yes. , 
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1406. At 22m. 45c. a masonry arch culvert ,vas done a~vay with? Yes; it was done away with on,· 

'account of the owner of the property, Mr. Shoobridg·e, objecting that there was no flood water to contend· 
with. 

1407. Was that after the stone was on tl1~ ground? Yes, he had the stone right alongside. He had,. 
delivered a part of it, only about a third of the quantity, on the ground. 

1408. Well, at 23m: 5c. you ordered a 3 ft. masonry culvert, afterwards altered to 18 inch pipes? ·The 
reason of that was that at 22m. 63c. there were two culverts going in for a cattle-guard, and the owner· 
did not insist on this opening. · _ 

1409. At 23m. 51c. a 2ft., arch was ordered and altered to 18 inch pipes? Yes, that is right. 
1410. At 23ft. 79c. you ordered a 2ft. flat-top culvert and altered it to 18in. pipea: is that so? I ~id' 

not. There is no alteration here at all. Mr. Falkingham is wrong there. I never altered it to an 18m .. 
pipe. The culvert is not built, and there has been no alterati_on. 

1411. The question;_ii not as to the alteration being done-have you ordered the change? No, I have 
not ordered it. · · · 

1412. At 23m. 79c: have you altered a 2ft. 6iri. flat-top culvert to: an 18 inch pipe? No: that 
remains a masonry flat-top culvert just the ·same as the original design. No order to alter it ·has been_ 
given. · 

1413. At 23m. 67c. lias a similar alteration of a 2ft .. 6in. culvert been ordered? '.l'hat is built in an 
18 inch pipe. I could not put a masonry culvert in there: 

1414. Then, with the exceptions you l1ave named, you agree with the particulars as to alterations in 
waterways given in this list? Yes. . . · 

1415. We were speaking, before commencing with that list, about the quality of tlie mortar used in 
_the masonry. Mr. Falkingham "informed the Commissioners that when he commenced the works he Jiad a 
letter sent to him from the Engineer-in-chiefinstructing him to use a particular make of lime : is that the· 
case? Yes, it is. · 

1416. Do you approve of that lime? I approve of it for works where it can be left a considerable
!ime without being racked or any vibration passing over_ it. It takes from three to five months to set before 
1t becomes Jiard 01· fit .to run any traffic over it. . · 

· 1417. If he did not use this lime, where would the contractor get his lime? I do not know. There is
no other to be got. 

1418. Then you mean you would allow this to be used? He cannot get any other lime. 
1419. As to the sand-does he get his sand where you direct? No, he gets it where he likes, and if I 

_do not approve, I condemn it when it comes on the works. 
1420. Do you approve of or condemn the sand used generally ? If T condemn it he does not bring 

~m~ . . 

1421. Are you satisfied that the contractor does the best he can to get the l;iest sand ? No,• I don't· 
consider the quality of the sand is the best that might be got. ·He leaves it to his men, and they get it 
where they cari. 

142~. 1Vhere is the best sand to be got? At the Plenty there is ~ery good sand;. also in the vicinity of· 
No. l bndge. As for the Plenty, there is sand acl lib-itmn there. 

~423. Yoti were at No. 1 bridge when. we fospected the works, and saw the cement and mortar we· 
exammed. vVas that the class of sand you get in the neighbourhood ? · Yes, that is the sort. 

1424. Are you satisfied with it, or not ? · I am satisfied with it in some cases and not in others. I 
would not have it for concrete,-! should want coarser sand for concrete. I think for mortar it will do 
when thoroughly clean. 

1425. Are you of opinion that the contractor and his Eno-ineers do their best to get as good sand as
can be obtained in th(:) neighbourhood? · No ; the contractor ~my, bttt J1is men do not. . 

1426. What interest has the contractor in not doing- ricrht ? I cannot say. I only know that the 
contractor's men do not exercise the care and caution necess~ry on a larcre work of this kind. 

. 0 

1427. Did you make any complaint in reference to the mortar? I did as to the mortar of which the 
culverts were built, for I will not pass the work. · 

. 14213. Now, as to the pitching at the river bank near Back River; why do you object to it? It is not 
in accordance with the specification, but it was done before I came here. 

1429. B;i; .11£1·. Lawder.-In what way is it not in accordance with the specification? All the· 
pitcl!in~ should be ~·oughly squared to the full depth of the joints. . This is only random pitching, the stones 
put m JUst as quanwd. · 

1430. ·By tlte Ckafrm~·n.-Do you not think it unfair to the contractor· if he honestly tries to 
COIUJ)ly with _the orders of the Government officer in charge of the work, and does so, that he sh~uld be 
asked to rebml~l work because the officer happens to be removed and the officer who succeeds lum does
not approve of 1t ? Not if the work is not up to the specification and contract. 

1431. But he carried out the instructions of the officer of the day? No, I do not think so. 
1432. Suppose you were to leave, l\1r. Sheard, and your success~r were to condemn work of which you 

l~ad approved,. would not that be unjust ? No, not if the work was not in accordance with specifica
ti~n. (The _witnes~ read the section as to pitching.) That is what the pitching should be, and the contract 
pnce shows 1t was mteQtled to be good work. · 

1433. The price is not in question-that is your statement? Yes, that the work is not up to 
specification. 
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1434;'. Now, with' refei:en,ce to the soli.d 3:butip.ent at No. l bridge, why ,vas·that so built?· B_ecause· 
1he wing-walls orighmlly designed would have taken more masonry to bnild, and would not have heen 
,so strong. , . · 

1435. These abutments would n~t have. taken more masonry if built with wings? Tl;ey ~e 40 feet, 
high.· I should think they ought.to have-taken more masonry. · ·., . · · . 

1436. Yo,u h;rve built an abutment in solid masonry: suppose yo11; lwd left' the interior spaces Ol~t? 
You would:ha ve received no benefit. ·. , · · · · · 

1437. That would have ?een the usual, yours is the· unusual way? This is the way in .America. 

. 1438. I tho1\ght yon said that in America they built their pi~rs down to . a fourteenth part of a spa_Q.? 
'Yes ; but here .you had a solid abutment already, built; and it would have had to be plilled down. Yoi1 
would not have had ropm for the slopes. · 

1439. Hmv ?,re the slopes protected now ?-are· you satisfied they are safe? Yes,. the point comes 
-out there, and there is no flood-water to speak of, and it is a rock e!nbankment_ in the back-water. 

1440. B_y }llr. Lawder.-Is there ho fear of a.considerable eddy in the hollow, here? The last flood 
.. there was, nothing._ The last flood was barely up· to 7 feet of the ffood level of 1863. 

1441. Then you anticipate no disturbance from the eddy in the water betwee~ the point and pier? If,' 
the embankment was earth ,I should. · 

1442. It is a stone· bank? Yes. 

1443. And you think the bank will be all right, no fear from the eddy,-110 fear of ;my disturbance? 
No fear whatever. 

·1444. Then you approve of it? Yes. 

1445. B;ij Mr, Stanley_.-Is the projection such as you refer to sL1ffieient protection in case of an eddy 
-or swirl?. Yes. I shoulcl'i10t think so if it were not in such a position as it is. It i~ an extraordinary 
point, very nearly straight for the pier. If there i~ any danger to _be apprehended it will be from the throw 

. of the current between N os .. ] and 2 piers. If there is any danger it will be from the water. gettii1g 1'ound~ 
. and then there would be the clanger of whirlpool eddies. · 

1'146. B:IJ the Ch.ai-r;nan._:,__.Ab~ut the ,~idth of tlie piers....:.do you approve of the width of these piers 7,...:... 
You said that in America they have pierso!1e fourteenth of the height? Yes_, certainly. · 

1447 . .Are they under similar conditions-? Yes, the bridge I i·efer· to is· over tlne San J oaq u·in on the. - ' 
;Central Pacific Railway. I am instancing that. · " 

1448. Is that bridge in a position where large logs can come clm~'n the stream ?_:.do yon -think it 
._.prudent to adopt the narrowest margin of safety-\Voulcl y.ou not rather give an excess of strength ? I 
should give the, excess distinctly. I cannot inform-you ·as to the conditions of the .bridge referred to. 

1449. I-:Iave you made any c~lculations as to the strength of this, bridge? Yes; I made calculations 
,in recommending.the double caissons. · . , 

,1450. And you still adhere to the composite form of pier? Yes. 
. 1451. Can yon give any instance of its use? Y~s, the Queen's Ferry Bridge on the Forth, ·and the 

Maiccon Bridge on the Seine.· That is one of the bridges from which this design is taken. 

,·' 

1452: I ask do you adhere to the plan of the Railway Department, namely, a composite pier such as 
·that designed? . It is a stable on.e, although it may not be a desirable one. · · 1 , .• ,, 

' · 1453. If undesirable, can it be stable? Yes. 
1454:. I canno.t follow you? Well, a bridge with one span would be better than· a bridge like that. 

1455 .. But th~re is no ·oc_casion ·fora 'Government engineer to depart from the usual and approved 
plan of ·construction unless he can get some benefit; he should be guided by well proved practic'e. Why 
.should he go out of his way to introduce something that has not been subjected to the test of experience? 
I think this lrns had the test of experience by the bridges 'built by the Saintly Austin Company. I can get , 

·you a practical instance of it. . ' • · 
· '1456. That ,is the American practice.· · Wl1y should you go to foreign countries when you h_ave the 
well-known and acknowledged' British practice to guide you? , 'l'he American bridges are quite as good, 

.. and; as for,• experience, there are more bridges built in America in one year than there are anywhere 
el~e. . 

· 1457. That is merely proving two negatives. Yo:1 'have. certain well-known rules and principles · 
for regulating consti:uction-why go out of your way to introduce novel designs? Oh, I_ have nothing· to 
do with that. 

1458. Yes, you· l}ave. You are the Resident Engineer of this railway and responsible for the work. , 
You should not recommend these·piers without certainty? These plans were all sent to me to carry out. 

_ 1459. But you recoi11mended the double caissons, and they were willing to adopt them. Why should 
you,n,ot be listened to,in·other matters? 

1460. Bj; J.l-'B·. La1vder-.-Hacl the contractor objected to it? No, the cont1;actor did not object. 
1461: You believe, then, in the form of construction, :md uphold the stability of it ? yes, the stability. 

1462. The concrete in the caissons is bro~en up into ,;;ectio~1s 7 :Well, it is not solidity, but it is all · 
· joined together: It is only a ~mrrow ·slip of iron that divides it. · 

1463. If. I h~ve a pie~e of rnasomy and c;ut it-into pieces/as the_ iron binders in these piers do the · · 
concrete, do you mean to tell me that it is one section ? · There is three Teet; at least solid between the bars. 

: 1464. Yes, but these solid pieces are cut h1. two by the bars di';icling it into ,sections ?. _it IS not 
divided ,into sections: ('l'he plan was here referred to, and the section pointed out to the witness.) · 
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1465. By the Oltai-rman.-Then do you mean to tell ine that the concrete in these caissons with T iron 

binders between ·is a sol~d concr'etion ?-how are the men to ·pound the Concrete in the· caissons ? · 
M1·. Lawder: They are flat iron bars, not angle iron. 

· 14i37. By the Oliai1·1nan.-Bu.t how are you to poun·d the concrete together with the bars there so as 
to get solidity? The concrete will do it. It will set solid. 

· 1468. By Mr. Stanley . ..:;_ Would there not be a certain amount of expansion and contraction in these 
iron bars ? Yes, some. 

1469. Will this not affect the setting of the concrete. Take for instance a hot day like this, and 
a cold night like the last,-will the expansion and contraction caused not affect the setting of the concrete 
into a solid and substantial mass ? Certainly, if there is expansion and contraction it might disturb the 
concrete. 

1470. Might there not be expansion and contraction? There might be, to a slight extent. 
1471. By Mr. Lawde1·.-If you were designing a bridge, would you adopt an iron-cased composite pier 

in preference to any other design ? I would rather have masonry by all means. 
1472. If you approved of that design, why was it necessary for you to propose the double caissons ? 

On account of the foundations, and on account of the trouble of getting a good and reliable bottom ; also in 
order to avoid the trouble of getting a new design made by Mr. Edwards. 

1473. Then did you propose that design to give additional stiffness ? Yes, and strength as well. 
1474. Do you think it advisable to give that additional stiffness_? I think it would be advisable to 

adopt that in order to get a proper fom1dation. 
1475. Did you take additional stiffness into account? I did not rncommend it particularly in reference to 

that. All that was required was to give facilities for getting to a safe foundation. 
1476. By J.l:fr. Stanley.-You said, I think, that on economical considerations it was desirable to 

adopt these piers? No, I never went into the question of cost. 
1477. Do you not think so? I presume this was the only reason why the design was adopted. 
1478. Were you informed by Mr. ·Fincham what the cost of the wrought iron piers was? No; I 

don't know what is the amount of the cost. 
1479. In view of that fact, suppose wrought iron casing cost £10 per foot ot height, don't you think 

the money would have been much more desirably spent in constructing· a masomy pier, with cast iron 
caissons for foundations to water level, an<l then masonry to the formation level? Well, my expe1·ience is 
American, and they do not adopt cast iron at all. 

1480. That is a common mode of construction in England? It is not much adopted in England now, 
it is going out. 

1481. By the Ohai'!'man.-I wish you to consider this -your piers are 14ft. in length? Yes. 
1482. They are 6ft. in width. Now, if you take a pier 14ft. in length, 6ft. in width, and 1 ft. in 

height, and you work it out according to your conditions of contract as " ashlar set in mortar," i.t will cost 
£8 lls. 6d. per foot in height. The E:qgineer-in-Chief said it would cost £9 17s. 6d. per foot in 
height for the iron. If you ave1·age the cost of masonry piers, allowing enough for the four quoin-stones, 
&c., I believe you will find that masonry is cheapel'. 

[A discussion followed, the Chairman and the witness making calculations, which showed that the piers 
would be Is. 6d. per foot of height cheaper if in masonry. That is on the condition of the above question 
as to measurement and prices.] - · 

1483. By the O!tafrman.-lJo you think you should put up a structure which will be alrp.ost bound 
to fail when yon can have substantial masonry for less? You should call the attention of the Engineer-in
Chief to it. 

1484. By M1·. Stanley.-How is it proposed to fasten the piers or caissons to the foundation? We 
will sink them right on the solid. 

1485. It is not so in the drawing. The Engineer-in-Chief said you ·would level up the bed of the 
river with concrete, and lower the caisson into it? That is not my intention. 

1486. Is that according to the drawings that have been prepared? No; I have an altered drawing 
showing the caissons into the solid rock. 

1487. What depth do you sink them? Not less than 4ft. into the solid rock. The depth is to be 
determined by the Resident Engineer. It is written on the plan,-my own addition. 

1488. Do you consider it an economical way to build a solid masonry abutment such as you have ?-do 
you not think the same material disposed in a different way would have made a better design? It is 
a fair structure for such a place. It is not as if you could put wing walls. 

1489. I am not referring to wing walls, I refer to the abutment as designed and carried out. Could 
not that material have been disposed so as to g·et more stability and a much more satisfactory construction ? 
Yes, of course it could, but the work was already done when I came, and: I had to go on as it was. · 

1490. Could you not have put in a different construction, with a batter? It would ·have been un
necessary. 

1491. Suppose you had altered the plan and put in battered wall.;; and voids, would it not have been 
better? Yes, but you could not do that when I came, the wall built would have had to come down. 

1492. I can't see that? It is a vertical face. 
1493. By M1·. Lawder.-Would it not have been better to pull down the work done and secure a 

batter? The best way would perhaps have been to pull uown the whqle abutment and put another spari. 
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1494. Mr. Sheard, have you formed any conclusions or drafted any directipns to. be submitted to the 
Engineer~in7Chief, or has the Engineer-in-Chi~f drafted any special instructions to you as to how you are 
to pr~ceed with the works at No. 2 bridge? Not yet. 

1495. Do you expect any instructions? Do you mean as to carrying out the construction? 
1496. Yes, as to sinking the water tounds, &c. ? No, I don't think so. 
1497. Is it not usual for instructions to be given by the Head of the Department in. detail? When 

he. comes on the works, yes._ . 
1498. None beforehand? No. 
1499. In the instructions whereby the work is proceeded with, the contractor would have information 

as to the material required? U ncler the specification it is specified that a coffer-dam will be required, and 
we will require them. 

15.00. Do you Inake any specification for the coffer-dam ? No ; I have not clone. so yet. 
1501. Who is supposed to do so? I presume. the contractor, because it has to be done under the 

specification, in such a way that the water can be got out. 
1502. Then the contractor designs the coffer-dam, and you approve? Yes, he designs the coffer-dam, 

and ifit. will keep the water out, I approve. . 
1503. Then if there are no instructions sent, you can go on without any? Yes ; we will have them 

on the gr<mnd when we commence. 
1504. By whom drawn out? By the Engineer-in-Chie£ 

.· 1505. And you don't think it necessary. to give any greater notice to the contractor? Under the con
tra.et you_ can't. 

.. 1506. No power under the contract ! Is it not the custom for the Department to send special instruc
tions for.any class of difficult work?. Yes. 

1507. You always write _specially to the Engineer-in-Chief if any danger appears should the work 
noi be C!)-rried out properly ? yes. . 

1508. To what effect do you write t_o him_ ? As to how the work is to be done. 
1509. You make, probably, suggestions? Yes;. my letters.are all tl1ere, and speak for themselves. 

MR. ALFRED l\IA ULT; C.E., examined. 

1510. By the Ghafrman.-What is your name?_ Alfred Mault. 
1511. Are you a civil engineer? I am. 

. 1512. When were you appointed by the Government of Tasmania to undertake the survey and sections 
of the Derwent Valley Railway? I was appointed to undertake the first survey about two and a half. 
years ~go-the Parliamentary survey. Subsequently I was appointed to undertake the engineering survey. 
And m the month of November, 1884, I was asked to undertake the superintendence of the works, and 
qommenced my duties on the 1st December. 

1513. You made the Parliamentary and engineering surveys in due course, and submitted them to the 
Engineer-in-Chief: what was the next step? After the engineering survey, I was asked to unde'rtake the 
superintendence of the construction of the line, and was appointed on 1st December, 1884. 

1514. That was when the contract was let to Mr. Falkingham? A little before that time. 
1515. Previous to your engagement, -I presume,· the Engineer-in-Chief had satisfied himself as to 

your experience in railway c~nstruction. Will you state what your experience has been? In railway con
struction I was engaged in Scotland, many years ago, in superintending pa1't of the construction of the 
Glasgow and South-Western Railway, in the immediate neighbourhood of Rilmarnock. I had also work 
on the Neilston and Barrheacl Railway, and on part of the Caledonian Railway, in the neighbourhood of 
Rutherglen. After that I had no railway construction for some time, but was engaged principally in water
works until I went to France. There I designed and constructed some railways for the Compagnie 
Anglaise, that had the concession of the Sewerage of Paris, to join their works to the railways, the_ 
Northern on one side, and the Eastern on the othei:. That has been my experience as far as railways are 
concerned . 

. 1516: That appears to have satisfied the Engineer-in-Chief? J suppose that it did. 
1517. Then you commenced the actual work of ilie contract? Yes. 
1518. What steps were taken in the preparation of the plans ? I prepared the plans and sections of 

the engineering survey; the details were prepared by Mr. Edwards. I am not sure that the details were 
all prepared by him, but I saw the plans in his office. · 

1519. Then Mr. Edwards, in the preparation of the detailed plans, was in communication with the 
:8ngi~eer-in-Chief as to the style and mode of work adopted? I suppo·se so._ At one time.there was some 
mtention that I should prepare them, but before this was settled the Government had made a general 
contract with Mr. Edwards, and I was told off for superintending construction. I believe I was asked to 
design the ironwork for the bridges over the railway. I can't remember exactly how it came to be differently 
arranged. I was told to see Mr. Edwards about it, and the result was I made a draft design for one of the 
girders. In submitting it to Mr. Edwards I saw we should not get on satisfactorily together, and I declined 
to have anything more to do with the matter unless all the designs for the ironwork were _placed in my 
hands. 
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1520. Then that resulted in Mr. Ed":ards preparin·g· all tl1e working drawings? Yes. 
1521. When you prepared an m~gineering· · survey did you supply the Department with data to enable· 

them to decide what class of brid()'es and culverts would be required on the railway? I gave large scale· 
sections of the ·most importai1t pa~ts. · · 

· ~ 1522. Who determined the size arid the position where the culverts should be? On the engineering 
plan I marked the sizes and the positions where the culverts should be as a rule. 

1523. How did you obtain your information? In the best way I could, by enquiring the extent of the·• 
watershed aud by observation. 

1524. Did you inspect any of these ,vatersheds? Not any further than the Government charts-
enabled me to do. · 

1524A. ·where did you get your information? From the Government charts. 
1525. Did they i:how the position of the ranges? No, they would not be much use in that respect, 

exeejlt to a person who had been over the coun_try previously. They were indicated sufficiently to enable 
me to .form a general idea. · 

1526. Then, to the best of your information you did indicate this? Yes, to the best of my information. 
· · I should state that the Parliamentary surv.ey was made by me by day· work. As the Minister had a 

Parliamentary grant of £1000 for that survey, and as I saved £400 of this, they were satisfied to let me 
the next survey on contract, a11d I undertook the engineering survey at the rate of £20 a mile; consequently, 
you see, that for £20 a mile it would not be expected that I should rpake a very minute examination of the 
whole of the surrounding country. · · 

1527. In reference to the whole of the bridges over the River Derwent, what information did you 
give? I obtained all I could ·to enable them to decide. I enquired as to such floods as that of 1863· 
wherever I went, especially as to its effect on the River Derwent. I· enquired of persons who had lived 
O!l the banks at the time if they could point out places where the water was highest, or wliere they 
remembered having seen logs deposited. I should think I obtained information from 30 or 40 different 
residents, and I checked it by making a longitudinal section of the river, and crossing the river four or five 
times as I did, I could make a section enabling me to check the information given to me.. If I found, 
for instance, that at a given point the water was said to have risen 24 feefabove the ordinary flow, I could 
check that all the way up, and where I found there were discrepancies, I should either find something to 
account for those discrepa11cie~, or be satisfied there was some mistake in my information. In addition to· 
that, on 23rd September, i884, there was another great flood. 1 had asked the residents all up the valley 
to telegraph to me if there was anything like a flood comparable to that of 1863. I received telegrams 
from several, and,. going up, I saw for myself how the river behaved in a very great flood, and I got 
levels which enabled me to compare the flood of 1863 with that of two years ago, or that enabled me, rather,. 
to check the information obtained regarding the 1863 flood. I found small discrepanci~s in one case as in the 
other, but on the whole I think the information I gave to the Government was to be thoroughly depended 
on, and upon the plans I marked the levels attained hy the floods. 

1528. In sending that in, did you compare it with. the height of the floods· at the bridge at New 
N 01folk ? Yes. . · 

· 1529. lt has been stated that the brid()'e at the site of the present one at New Norfolk township,. 
existing in 1863, afforded ample waterway for that year's flood; was that in accordance with the information 
you obtained? Yes. 

1530. Come to the line itself. Your first survey was on the south side of the river? Yes. 
1531. And the line adopted is that on the north side of the river? Yes. 
1532. Can you tell us why it was alter~d? I really cannot. 
1533. Were the reasons given to you economical reasons or otherwise,-for inst;mce, that it might save· 

your having a bridge at New Norfolk'! No reasons were given to me. 
1534. Put to the test of estimation, how would the figures come out? I did not make any estimate

either on one side or the other. .I furnished a plan of the aliinment and the height of the bridges required. 
The estimates were made in the Engineer-in-Chief's office. in one estimate they made the bridge was set 
down at £10,000: In the line on the south side as surveyed for Parliamentary purposes there were a great· 
many road diversions that were estimated as costly, and they were saved. Some stone lining and other· 
works were _also ,saved. The saving for earthworks, road div:ersions, and bridges was held to more than. 
compensate for the. extra length of line on the other side. 

1535. What is the extra length of the line? Under a mile. 
1536. Suppose this bridge had to be.built, how might the estimate compare, assuming- the Government" 

have now to put a new bridge across the Derwent at Bridgewater? The present line would then be the more 
expensive of the two. I am judging of the two lines from the data in my possession, but they are not 
comparable one with the other.. The survey on the south side was a Parliamentary survey only, whereas 
the survey ou the other side was the result of a double examination-a Parliamentar~· and engineering-
survey. As you are aware, an engineering survey always lightens the works as much as possible. If I 
lmd to make an engineering survey this side, as on the other side, I shoilld have saved much on tl1e-
Parliamentary survey, but _the opportunity was never given. · , 

1537. ·Did you examine the country alongside the south bank of the river towards the Plenty? Yes, 
I walked up and down several times on both sides before I decided on my preliminary report to the 
Government. I should mention also that one reason for abandoning the line on the south side was the 
existence of a public road whiclJ would be interfered with. 

1538. Were you satisfied that it would be practicable to keep on this side of the river? I was satis
fied that it was impracticable, that is, that the expense of carrying the line along the road to the Plenty on. 
this side ,muld be far more than enough to compensate for the increa~ed length on the other sitle. 
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· i539. · I:0. the Pal'liainentary, survey you· prepared for the Government of Tasmania, the line in the 

neighbourhood of the Back River keeps more inland than the line adopted ; why "'as this altered? On 
ac~ount .of the levels. When we cros~ed by a bridge at ,New Norfolk I had to keep very hig·h on the 
south side, which made me keep high on the other side also. I was -then 30 to 35 feet higher than the 
ordinary run of the country on the. other side; that enabled me to keep well up on the bank ·and get on 
the high ground there. I got over the Back River by a heavy bridge. w·hen I, was down to the· level of 
the low ground on the other side I put it where it is now. · · . 

1540. With the. knowledge of the country you ·have now: would you again keep so close. to ·the 
Derwent ·as the line goes now'/ I would say yes, if I thought that the line would have been carried out 
on a set of quantities and a· schedule fairly prepared ; but if I had to carry out a contract on the prices in 
Mr. Falkingham's schedule, I would not go near the river. · 

· 1541. ·Don't you think, looking at the work now, if this line had kept inside the road bridge with a de~p, 
ci{tting oil eithe1· side·of the Back Riyer, it would have enabled you to do away altogether with the bridge 
and wall? It need not have been an expensive bridge and wall, if the wall had been fairly priced. Will 
yo~ allow me to say that I have prepared a memorandum of my general services connected with the rail- , 
way ; I ask your consideration ·of _it. I .should now like to read it and leave it in your hands. 

The Chairm.an.-Ceitai~ly we shall be glad to hear it. 

Mr. Mault then read the following :-
. . . 
ROYAL COMMISSION ON RAILWAYS IN TAS'MANIA. 

MEMORANDUM FOR THE COMllUSSIONERS. 

Wh.en I·was arpointed to superintend tlie works on the Derwent Valley Railway I was asked to effect,_if' possible~ 
on the contract sum of £80,000, a saving of £10,::JOO, to be devoted in aid of the vote for the bridge at Bridgewater. 
I had accordingly to carefully examine every part of the work to _see where any saving could be made, and s'oon 
found that the only portion that could be modified so as to cost less than provided for, was the excavation in cuttings. 
In almost all other work it became evident that on account of ·grave errors in the schedule of quantities, not only 
could no saving be effected, but that much more would. have to be spent than would counterbalance any sum saved 
on the earthwork. The.detail drawings, specification, and quantities were prepared by the same persons, but in the 
quantities no propei· provisions were made for carrying out the detailed and specified work. I pointed this out while -, 
there was still time to have corrected it. When I obtained a copy of the contractor's schedule, I found,·shown by 
the following note, ,that the errors in the quantities· would result,• as far as I could tnen foresee, in adding 
£20;792 15s. to ,thE! cost of the Railway, against which there was a provision of £7328 10s. lld. for contingencies,. 
leaving £13,464 4s. Id. 'unprovided for. 

I anticipated that under item 18 of' the schedule 92 more gates 
would be required at £7 ................................................. .. 
But in items 4-l} there are 6000 yards in excess a,t ls. 4d. • ... 

£ s. d. £ 
644 0 0 
400 0 0 

,Leaving to be provided ................................................................ . 
Item 19a, 2600 yards more of guard rail required, at 3s . .................... . 
Item 21, 18,000 yards more of side cutting at ls .............................. . 
Item 30, 4500 yards more of benching at ls. 3d ...... .......................... . 
Items} 2550 yards more m. asonry or concrete at·50s ........................... . 

34 5000 feet more ashlar i,n abutments, &c. at 4s. 6d ............•.••..•.•. 
to 2400 feet more ashlar in quoins, &c. at 5s ............................... . 
52 400 yards more lime concrete in backings at 30s ...................... . 

Item 541 1400 yards more dry rubble walling at 30s .......................... . 
·Item 85, 5500 yards more pitching to slopes, at 7s ... ............ : .......... . 
Item 92; 4800 yards more metulling, at 6s ...................................... . 
Item 98, 1250 yards more guardrails, at 4s ........................ : ............. . 
Item 1021 10,000 yards more painting, at ls. 6d ................................ . 

244 
390 
900 
281 

6375 
ll25 
600 
600 

2100 
1925 
1440 
250 
750 

s. d. 

0 0 
0 0 
0 0 
5 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Item 104-124; materials and day· labour,· say 5 per cent on contract 
amount-therefore more required .............................................. .. 3812 10 0 

TOTAL ............................................. £20,792 15 0 
Less provision for contingencies ......................................... _ .......... :.. 7328 10 11 · 

Leaving unprovided for ................... , .. ; ........... : ............................ £13,464 4 1 

' ' 

And this did not represent the whole difficulty of my position. The contract was based upon quantities that. 
wei·e partly real and partly no!ninal. On.the whole the real quantities were pretty fairly priced, and'as they formed 
the. bulk of the large items they influenced.the amount of the total, and thus secured the acceptance of the tender. 
But many of the nominal quantities, when of such small amounts as not to greatly, affect the total, were exorbitantly 
priced, and unfortunately some of these were for work in large quantities specified or shewn in the details, but not 
f!Ufficicntly provided for in th(;l schedule. For instance, of drystone backing to walls only 25 yards are provided for; 
an'd it is priced at 30s. a yard-at least five or six times its fair price ; and of drystone walling, 25 yards are also· 
provided,and priced at 38s. a yard as compared with 40s. a yard for squared masonry in mortar in bridges, &c. In 
fact under t_his ill-drawn schedule for any work that I could deduct the contractor had only to allow me a fair price,. 
while for any of this work its omissions forced'me to add, I was compelled to· pay exorbitantly. In the presence of 
such facts I .did riot 4esitate ~o modify the detail drawings whenever the circumstances permitted. , 

The first failure occurred at·the Back River culvert. In designing this I was misled by a discrepancy in the 
specification. Clause 10, on page 27, provides that in rock embankments the backing of abutments and retaining 
walls is to be "carefully packed for such distance on each side as the Superintending Officer may direct, the cost of 
this work to be included in the schedule rate of the excavation from which the bank is formed." I accordingly set 
out the abutments as if to be backed up with carefully packed stone, and directed the work to be so done, ·and it 
was so commenced. On my refusing to pay for the stone, earth was substituted for it .. ·when I was aware of this 
I stopped the work ; but the mischief was done. I found that the contractor was right in claiming payment, a~ 
he.is entitled to it uncler clause 28, on page 35, and the item in the schedule above referred to. But I should never 
l1ave so designed the work had I known that 30s. a yard would have to be paid for work not worth a quarter of ine 
price. · 

The .:i'ther failure occurred in the retaining wall adjoining the Back River culvert. The embankment here was 
designed to be entirely ofrock, and at first all the·storte taken from the adjoining cuttings was packed in layers so-
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th!l,t_ ctJ,r.ts continl)al_ly_pas,sed OVjlr it; I_ therefore contented mys!]_lf with_ putting a facing of dry rubble walling tq it. 
P_art of the wall was completed in these conditions, and ,vas passed by th~ Engineer-iI).-Chief. On a pproacliing the 
Back ~.iver culv~rt t,he question of payment for·-backing was raised,. and on my declining. to pay 30s .. a·yaicl for it, 
the contractor began to cart earth for backing. While tliis was being d_one the Engineer-in~Chief inspected it; and 
being told. that the lower part of the wall was backed with· stone alknved the work to go on, expressing an opinion 
that this part of the wall was better bui}t than that further back. · It ,vas this pai·t of the wall that: foll, and: th'e 
Engineer-in-Chief ordered it to be rebuilt according. to theJithographed detail drawing. I un9ers~nd that this, )1as 
not been done. I am also told that it has been found that in. this part_ the_ stone backing. was not done as above 
des~ribed, and, consequently, thl'l.t both the Engineer-in-Chief and myself were misled. · If' this be so I can hardlj 
blame my inspector, who had about five miles of works to inspect, some ofit of equal or more importance than this 
part. Unfortunately I was unwell when this particular part was being done. But altogether an unwise economy. 
was exercised in regard- to inspection. While this· and other. work wits being: done, and changes of line being. 
surveyed, spread over more than twenty miles of country qn both sip.es. of the river, with only one bridge, I had 
part of the time only one inspect.or, and part of the time two,-a third being sent after the Back River failure and I 
had only one horse .. The length of'time an inspector would be absent from any given place could be counted upon, 
anµ: at" eacli monthly measurement it was well known that I should be necessarily absent from the works, being· 
fully occupied for some days in.the office. . . · . 

If' I had adhered to the detail drawings and specification, this retaiµing wall wou~d have cost £3800 in dry stone 
walling without backing, or. about £5000 with backing as specified and· at schedule prices, while the actual worth of 
the work so done would not have been more than £1500 in the one case, o:r: £1900 in the other. I naturally tried to 
avoid committing the Government to having work done under ~uch conditions. The work I had done had cost 
£1070 for the wall, and £100 for the culvert. If the part condemned by the Engineerain-chief had been r,ebuilt in 
squared masonry it would not have cost more than £2200, making a total cost of£3370, as against £3800 or £5000. 
So I hold that I was justified.in trying to save the public. purse by the result, ·even such as.it was. 

Since my_ resignation the Public Works Department has so fh.r.r~i;iognised tlie condition of things as to demand 
a further credit of £15,000 or £20,000 on this contract, s·o that my successpr, instead of beJng set to carry out an 
£80,000 contract for £70,000 is to be allowed to ·spend £95;o"do or £100,000 to carry· it out. If any such prospect 
had been hel~ out to· me I should not have been subjected .to· obloquy in· Parliament aI).d in the public press-: 
obloquy that was undeserved, and that.ought not, to have·beeri silently: allowed by·· those 1· had done my best· tc., 
serve ·at' a cost. of hard w_or k and bitter anxiety, if not' of something w'o:rse, to _myself.· • · 

In resigning the' direction of works here, I stipu1ated'that my letters on· this niatter should b~ recorded, and 
should Qe given equal publicity to that given to the Engineer-in-C:hief's reports. I th!)refore refer the· Commis
sion_ers to them, to ~"yletter to the Minister of L1mds and Works, dated 13th November, 1885, and to niy 
memCJ~ndum on the sc:he_dule of qiu1ntities, dated 5th Dec~mber, 1884: . · . 

A. MAULT, Ancien Ingenieur-en-Che/_',de la Cornprmnie Anglai~e de Paris, and late 
Resident.Engineer'n.f. tke Derwen_t Valley Railway. · 

At the conclusion of this-paper the Commissioners adjourned until lOo'clock on the following day. 

I<'RIDAY, MARC~ 5, 1886. 

PRESENT: 

rJie. Hon. WJLLI,A;M_ AUSTIN ZEAL, M.L.C., Chairman. 
HENRY CHAS. STANLEY, Esq., C.E. 
ARTHUR WILI.IA_M LAW.DE~, Esch_ C.E .. 

THOS. C: JUST, EsQ., Sec1·etary. 

MR. A. MA ULT'S examin_ation continued. 

1542. By the Cliairman.-W e have received your statement, which· the Commissioners presume gives 
a concise record of your connection with the works from the beginning to the finish ? Yes. 

1543. If there is anything wl~ich y~u remember, and which is based upon your superv1S1on of these 
works, you might eitqer state it now, or we will proceed at once to ask you a fow questions? Very 
probably the questions which you would ask me in connection with that would cover all the ground. But 
I think the las~ q1,11~~tion which you asked me before I read that memorandum would show that it would 
be better for me to read the memorandum than to allow such .a line of examination to go on. For I think 
the last question you asked' me_ was whether I no_'w thought that the line of rail way as taken was a preferable 
one to that indicated by the.Parliamentary survey, and I answered both "yes" anq. "no." If I had then_. 
known what_ I know n<;nv,-for instance, if I l\ad. then know~ that there would have_ ·been only ii single 

' price for all-excavations in the contract, that is,-,-thafthe· earthwork would not he. separate from the rock
work,-1 should of course in many places have designed the line differently, because I tried as far as I 
could to avoid all rock cuttings on the ground_o.f expense, whereas I now know that it was no matter whether 
the1;e were __ rock cuttings oi·.not. I also then thought_ that the rough stone walling would be priced at an 
ordinary and fair rate, inste1:1cl of at the exorbitant rate in the schedule, · 

1544. I hardly think you could. take that. line. of. argumen.t. The contractor too_k only work as 
submitted to him. There is _no evidence before me that you know anything.of the line on the south of the 
river? I am talking about that particular part of the liJ,:1e that runs parallel with the river above New 
Norfolk. 

1545. · That is perfectly right? I understood that that was the question Y<?U asked me, and that now 
you were referring simply to the two lines which were surv.eyed above New N or1olk. 

154_6. By M1·. Sianley.-Pi4 you,anticipate tliat. there "\\:OUlrl be more rock cuttings above _Ne~ 
Norfolk on the south side or on the north? If I had known at .the time, and when laying out the line . 
there, that it would. make np _differen.ce whether _a cu~ting _was,_in_ rock or in earth, I should certainly 
have kept my line through that part further .from the rive~· than I did keep it. · 
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, 1.547. By the Chairman.-That is, the Back River? All through there there would have been an 
average c4tting of 18ft., that is, that is, 6 yds. of rock. Well, 6 yds. in depth of rock cutting along there 
would have cO:st a great deal more per yard than an embankment faced· with. stone, if the stone facing 
had been at all properly priced..:.:_even at the price ;given, 7s. ·per square yai·d,_..:do yo'u not see that a 15ft. 
em_banlp:µeI_lt would no_t cost more tha~ 45s. or 50,~. per yard fo)' facing ? whereas if I had gon_e through 
6yds. ofi-ock cutting it would liave cost mofe..:.._in fa,'ct, ab<;iµt £5. per Yard. 

1548. Taking this view, s11pposing you took a p·oint l(}~hs. from t},le 9e11tre of the. Back Ri_ver bridge 
'at the present site, and lefr the railwaf at a p'oint arid di've1ied. at. Bac:k River,. say·a 'cliain e_ast"'.ard of 
that rivei•, and come back from that j:ioiiit to the present railway lOchs'. t'o the north of that river? J uat 
let me ldok at the plan. · (Plan exaini:iied.) I don't think it would have .made any.impi:ovement.· 

. j549_ It would have kept you. away from __ the rivei·? Yes, it would, perhaps; but I don't think there 
would have been much gained. (Plan again referred to.) 

. 1550. But ~uppose ~e gq ha.ck ~rid start from the begiiming. Now, in those.conditions which I. ha:ve 
indicated, leaving the present line qf road at a point tern cliains south_of the pres_ent railway at Ba9k river, 
and coming into a line ten chains north of that river, and having examined the cross sections on the plan, 
are you now still of opinion that yo\i· slioi1ld not have made a deviation there? I am of _opinion that we 
should not have saved ariy money. 

i551. Why? b nder the impres:5ion that I was under at the time that the work was laid out- . 
1552. If y01i took your cross sections · ? Then I should have been running through rock 

cutting all the way there. 
1553. It would have been indicated by extending the length twenty chairis, the major portion cutting, 

and the minor embankment. What would then be the cost in addition to the pi·esent cost? No doubt the . 
. average cost per yard run would have been £1 more at least to have changed the line from what it was 
now, including both cuttings and embankments. 

1554. A cubic yard or running y'lrd? A running yard. 
1555. It would be_ £400, then? Yes, at least. 
1556. What would be the cost of the retaining wall? I calculate, including the cost of a retaining 

wall, that the cost of running through rock cutting would have made the line £1 per yard more at least. 
1557. How do you make that out? I am only making a rough calculation on the spur of the moment. 
1558. Do you state that as a fact, or are you making only an assertion? I should have calculated 

that the facing more in rough stone along the embankment would have cost me 50s., and the rock cutting 
£5 a lineal yard. · · 

1559. In making that estimate, what do you consider the cost of a chain of cutting would be? I 
estimate that such a cutting as I should have had would have cost me at the rate I have _stated. I estimated 
that I should have rock.- cutting if r kept the line back. I should have had 30 yards of- excavation per 
lineal yard, and that I could not do for less than £5. 

1560. That would cove1: the whole of that? The average of the whole. 
li'i61. It would give 13,200 yards of excavation? N<;>t all in excavation. 
1562. How much would you take off? A quarter of it. 
1563. That would be 9900 yards, say 10,000 additional yards? Not 10,000 additional yards-10,000 

altogether. That I should have reckoned at 4s. 6d. or 4s. per yard, 
1564. Is that the present contract price? I could not anticipate that. The present contract price is2s. 3d. 

for all cuttings. 
' 1565. You could not estimate the sandstone cutting at 4s. per yard? The estimates that were put on 

by the Department upon the quantities of the Parliamentary survey were shown to me, and in those esti
mates the earthworks were taken as at ls. 6d. ; sandstone 5s. per yard. 

1566. Per cubic}yard? Yes. The cuttings in trap rock. were taken at_ 10.r. per yard. 
1567. Do you know that even during the early times of the gold fields in Victoria, when wages were 

three times what they are at· the present day, that cuttings of basaltic rock were let by tender at 
less prices .than those indicate4. by you? I thought it a most exorbitant price. But you must remember 
that I had just come into the colony, and had only the Department's prices to guide me. 

1568. It appears that these 10,000 yards additional of rock cutting would be necessitated if this 
deviation was made-what has bee_n the cost of the· retaining wall, and other works_? The cost of the 
retaining wall, which failed, was £1070. · 

1.569. Do you know the ex~ct cost 'of .the works now? I don't know at all. 
1570. By Mr. Stanl,ey.-Can you form any idea? I have no idea either of what has been done or 

of its. cost. 
1572. By the Ohair1nan.~Taking _ that work at 4s. per yard....:.:.:which is a most exorbita~t aiid 

unheard-of price for sandstone__;this cost of the wall that failed would have paid the addition of _ the 
cutting ? Yes. _ · 

1572 .. And then you would have rio risk with the river? I don't believe that.there was any risk from 
the river if it had been properly put up. 

1573. But' why run into danger? To save £1000. 
1574. You say you could have made that deviation for £2000? But then you will consider that the 

dev_iation ?f the present route at Ba~k Riyer involves an alteration of lQchs. on either side,of the river. 
Will you give us the cost of that deviation. Very well. . 

1575. Alter ihe deviation to l.5chs. ·o~ the. one side,,aii.d 15chs. on the other side of Back.Creek.? 
That would have carried us into ground where we were distinctly told not to go. · 
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1576. But don't you see that you were the resident engineer of the line, ~nd if.you, as re~ident 

engineer, made a suggestion that was not carried out, the i·esponsibility is shifted from your shoulders to 
those of the officer who refuses to carry out your suggestion, based as it probably would be on •local 
~xperience and kno~vledge? Then' I might reply to that, that the responsibility was already shifted. · 

1577. In what way? The engineering plans which I sent in were approved by the Dep~rtment-not 
the Parliamentary line only, but these plans and all the cross-sections were approved of. · 

s · · 1578. On infor1nation which you supplied to the J)epartment? Precisely ~o, and also after inspection. 
1579. This originated with you? Y,es. I don't want to sl1irk my responsibility, but, putting it in-the 

way you did,. I can put it in that ·way i1ow. You· see after I ·made' certain suggestions what was the 
result. I knew at the time that such suggestions would not be carried 9ut. If I had suggested that they 
would have had to buy Matthews' property and building;:, the suggestion would not have been listened to. 

1580. What would have been the cost of adopting your suggesti~~ in that particular? I cannot say. 
Ever since I have been here I have spoken of the folly of paying such attention to property, and have urged 
that miles of heavy work in this country would cost more than buying land out and out at once. 

1581. Then you have counted the costofmaintenance? Yes; but that is not the only poiutin dispute· 
Elsewhere engineers are invariably trying to get as good grades as possible; they know the heavy co,;t o1 

maintenance of permanent way and working the traflie on heavy grades. They seem to think nothing a bout 
that here; the first cost of the line is ev-erything. For instance, through the Ivanhoe Estate, I under
stand, they have now shifted the. line farther inland from where I put it, to avoid part of the river bank 
subject to floo<ls. I say· that is done simply because the contractor has. given· a very high price for the 
retaining wall. They are going to incur greater expense for working than by my line just to amid giving 
the contractor his price. ( Plans referred to.) · 

1582. Evidence has been given before the Commissioners by prece<li1ig witnesses that .certain 
culverts between North Bridgewater and a point l), few mile-s south of New Norfolk have Leen found 
insufficient. 'l'he first one ·which occurred was at 15 chains. The provision made, if I am correct, 
"'as an earthenware pipe or box drain. That has been found insufficient, and after various changes, 
the Department has arrived at the conclusion that a culvert of one central opening of 15 feet and two 
spans in the embankment, each of 10 feet, .have been found necessary to carry off the water. '\¥hat 
explanation have you to give of that·? That particular culvert was a large box culvert as I designed it. 

1583. Of what size ? I cannot exactly say, but I think it was ·a 3ft. 3in. opening and 4ft. above the 
.smface of the ground. 

1584. That gives 13 superficial feet of waterway ? But there was a depth of 6 feet at least of 
waterway. However, I can tell you what my calculations were. I was told that there was an area of 
about 1500 acres draining there. I estimated ,that two inches of rain might fall within 12 hours, and I 
made· provision for that to pass. At the time the culvert failed, the rain-gauge at Hobart showed that 7 
inches. of rain had fallen. 

1585. In what time ? Within a day, or at most, 30 hours. .Of com;se I did not anticipate any 
such rainfall as that. 

1586. Surely there must be some mistake about that? No person here ever saw such rain. I never 
heard of any such rain anywhere else. The rain-gauge on Mount W ellingto.n showed a little over 5 inehes, 
.and the r~in-guage at the Royal Society's,-the Botanical-Gardens, showed 7 inches. 

1587: During what time ? During 30 hours ; within two clays. 
1588. Is there any proof of that, or is that a mere statement? The proof of that is that culverts on 

the main line and on private property-old culverts-were washed away. • 
1589. It has been admitted that the Hood of 1885 did not approach in volume tha,t of 1863 ? But it 

was in totally different country. · · . , . 
1590. But the 7 inches of rain fell, yon say? In 1863 there. was a larg-e rainfall, aeco111panie1l by the 

meltin~ of snow i1: the Lake country, and acco~n:panicd fortlwl'_ by wind th~t blew the "·ater out of the 1akes. 
The wmd here will often make a very grea~ chflerence ; and 111 that case 1t blew the water out of the lake 
·ancl flooded the river. 

1591. The evidence we obtained from all precedi11g witnesses went to show that there was a 
constant· rain, but that it was not of a gTeat chara'cter ? Then I refer you to the meteorological reeords, 
which show that in the lower parts where this occurred the rain tell in unheard of quantities. 

1592. But what proof have you that 7 inches of rain fell there, when 2·6 inches did not fall in, other 
parts of the country ? ., I refer you to the records of the Meteorological Department of Tasmania. 

1593. Can you produce them,-can you sl19w that 7 inches of rain fell in two days in North Bridge
water? Not in North Bridgewater, but in the immediate neighbomhood. You· will ,iee that it fell within 
10 miles of North Bridgewater-in the Botanical Gardens-and that it had an increasing rather than a 
decreasing tendency in going in that direction. Up at Bushy Park, I am told by the gentleman who keeps 
the records there, that only 3 inches of rain fell during that period. "\l\' ell, in addition to tlw fact of this 
great quantity of rain, I am sure that a mistake was made in the method in which the box drains were 
constmcted ; that is, they were surrounded by a loose packing of stones, which formed a drainage outside. 
In cas~ of any rise of water drain[!ge would go through the stone packing in immediate contact with the 
newly formed earth banks. · 

1594. Did you disapprove of that form of construction? Is there any evidence to show that y·ou pro
tested against its adoption ? There is evidence to show that I would not do it ; but the Engineer-in-Chief 
,said that I must do· it. · 

1595. Can you show.me where I can get the letter 01· comnrnnication cont.aining that·? · You ought to 
.have copies of aU those le~ters fr~m th(; Department;, but if you would let_ your reporter make a memo-
mndum of. what you reqmre I 1mght be able _to. get them. · · 

• .. 'I • , . • ... • • 
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1596. Can you not tell us? No, I can hardly do that. I think it is in the correspondenqe which took 
place in regard to the first and second monthly reports, where the Engineer-in-Chief said that I w_as omitting , 
those surroundings of 1he culverts, you will see that I gaye my opinion, and that he insisted on his. 

1597. But do you think that that sized culvert was sufficient? As far as I could possibly judge, before 
that rain fell. It was of six times the capacity of the road culvert in that neigl~bourhood. 

1598. What road culvert ? The road from North Bridgewater to New Norfolk passes by a culvert 
over the same little rivulet that this culvert crosses. 

1599. I thought that there was no road on that side? There is a road, but not a main road. 
1600. Following the stream up on the main road to Launceston, what is the size of the culvert there ? 

I cannot say. _ 
1601. That would be a test? It would not be so good a test as the road culvert there, _for my 

culvert was in exactly the same condition. . · 
1602. If you only allow for this you omit the influence of the tide? I am aware of that. The smaller 

culvert would do. 
1603. What size is that on the Main Line Railway? I don't know. I do not think the Main Line 

crosses this rivulet. · 
1604. · Did you seek that information ? No. 
1605. Was it not your duty to do so? Well, I did seek it on the main road. 
1606. You took an insignificant road culvert? I very much doubt whether the main road crosses it. 

I do not think the Main Line Railway crosses it, but I don't know. 
1607. Did you see what had been done-did you not look for any culvert? I went up the Main Line 

Railway for some distance, but I came to no culvert. 
1608. But was that the same valley-did you look at the Main Line? I went some distance up the 

Main Line Railway, but I found no culvert. 
1609. Then the only information which you sought was that afforded in the precise locality? I made 

the calculation that a twelfth part of the whole average rainfall would fall in 12 hours. . 
1610. Did you think that a culvert 4- ft. by 3 ft. would take off the two inches of water falling over an 

area of 1500 acres? Yes, I know it would. · You will remember that it was virtually a culvert of .3 ft. 
, · 3 in. by 10 ft. 

1611. Bµt where is the excavation below the surface? I had a trench excavated right down. 
1612. There is no evidence of that? There ought to be. I dare say that what has destroyed that 

evidence completely was that very flood. 
1613. That would not be a satisfactory way of constructing a culvert. I sl1ould have supposed that if 

you had provided a flat top culvert, of a large span, built up to the level of the formation, it would not 
have carried it away? I did that as part of the waterway. Directly there was a head of water on the 
landward side the whole of the water down below would have come that way. 

1614. Down between the level of the surface? Certainly. 
1615. How far did you cut the ot1tlet? Right down to the tideway. 
1616. Is there .any evidence of tl1at? I am not sure whether the instructions were fulfilled. 

· 1617. If they were not fulfilled, what use would this cutting down below the surface be? I did not 
leave the work complete. I cannot charge my memory as to whether the drain from that was made or not. 

1618. You give as a justification for the use of this small culvert that you provided additional water-
way of ten feet under the floor of the culvert ? Six feet. · · 

1619. That would be' 6ft. below the culvert itsel£ Unless you cut a deep outlet, what use would 
that cutting be? None whatever; but I say that at the time the orders were given with regard to the culvert 
the order was given for cutting the drain. All I say is that I am not aware whether that order was fulfilled 
at the time I left. 

1620. I now pass . on to 1 mile 14 chains 50 links,-my information is that there was a box drain 
built there 2 ft. 3 in. x 3 ft. 6in.? Yes . 

.1621. The Government has now provided three openings of 10 ft. span? I say it is utterly 
unnecessary. 

1622. ,Going now to 1 mile 35 chains 50 links, what do you find there ? There is an 18 in. earthenware 

~~ -
1623. There has been also a square culvert provided,-what do you say to that? I say that that is 

' utterly unnecessary. [ should explain to you that when I saw that box culverts were provided, I made-it a 
rule-a standing rule-with the contractor that where there was not a certain quantity of earthwork and 
ballast between the top of the drain and the rails, that the eartb.enware pipes should be replaced by box culvers. 
All my books are given up, and I cannot see in that particular place whether it was a box drain. I fancy that 
it was, but, if so, the fact of putting stonework around it would account for anything in the way of washing 
it away. · 

1624. Now go on to 1 mile -, 1 chains 6 links. The original provision consisted of a double sleeper box 
drain, 2 ft. Sin. by 1 ft. 6 in. Now it is intended to substitute for it two 10 ft. openings, as the banks have 
been carried away, and the previous provision has proved insufficient to carry off the water? That the 
previous provision was sufficient I am quite satisfied. The banks would not have been carried away if the 
stone was not put round. In all these explanations I take it for granted that it is understood that I still 
insist upon the unprecedented quantity of rain that fell. 

1625. A double box drain was originally provided at lm. 63ch. : it is now intended to construct two 
openings each of 10 feet. Do you consider this additional provision necessary or otherwise ? I consider it 
unnecessary. 
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1626. We will give you· a complete record of. the provisions and the alterations in the· culverts 

between New Norfolk and Bridgewater-the original provisions and the substitutions -which Mr. 8heard 
made-and you can give us evidence thereon.· You are aware of the original provisions for the discharge 
of water on the line between the junction at North .Bridgewater and the Derbyshire rocks : are you still of 
opinion that the provisions made were sufficient for all ordinary floods? Yes. . 

1627. Do you consider them sufficient for extraordinary floods ? Not perhaps for such an one as 
that we had not long since ; but if the railway had been consolidated, and if the wooden culverts had not 
been _surrounded by loose packing of stones,. this injury to the embankment, which I understand has 
occurred, would not have occuned. · . . 

1628. Well, the Commissioners will give you a list of the culverts which the Resident Engineer says have 
been provided, and also a list showing the original provision for the waterway constructed under your charge. 
Will you look over that list and give the Commissioners, as soon as convenient, your views with regard to 
those provisions, including any remarks you wish to make, and remark upon each in detail? Exactly. 

1629. Is there anything else. you wish to say with regard to the Back River? No, I don't think so.··' 
1630. Now we come to the bridges. You are aware of the design 'Yhich has been adopted for the 

crossing of the Derwent at what is called the No. 1 bridge. Did you approve of that design? No, I did not. 
1631. With regard to that-the No. ]-bridge, it was first designed to comprise a number ofland 

arches, in addition to the spans crossing the river? I think it was in six 24 feet openings first on the 
-south bank, then eight 64 feet? Let me look at the p~an (plan referred to). Yes, that is correct. 

1632. It has apparently been altered in this manner: the Department have abolished the land opening 
on the south side of the river and substituted for it a solid abutment, aud provided on the north side of the 
river two land opening_s of 24 ft. span, bridging the river with several openings of 64 feet each-was that 
done before you left? lt was hardly what I recommended. The Engineer-in-Chief and myself talked 
over what we could save on this bridge, and no doubt I suggested that three of the land openings on this 
side of the river, and one of the land openings on the other side, might be saved. 

1633. The land openings on the south side of the river are to be done away with, and the land 
openings on the north side reduced to two. Now there are two openings on the north side and eight 
openings of 64 ft. crossing the river ? Yes. 

1634. Then in addition to that the Department built the south abutment of solid mai,onry? That has 
been done since I left the work. · · . 

1635. Regarded as a whole, do you think that sufficient waterway has now been provided-do I 
understand that they have left a 24ft. opening on the far side, and that they. have closed it entirely on the 
south side by making a solid abutment? Will you allow me to,suggest that you are making a mistake. I 
have seen the place and I know that there is one 24 ft. opening. 

1636. Are you of opinion that this provision i.s sufficient? Yes ; based on the local knowledge I 
have obtained, and from my knowledge of a portion of the locality where that bridge is. Immediately 
above the bridge on this side there is a great projecting rock which cuts off a great deal more of the water
way than is cut off by all those piers. 

1637. Do you approve of constructing the abutment on the south side of solid masonry? Without 
seeing the plan, I cannot say. 

1638. Do you remember that the original plan comprised abutments and wing w~lls, but it is built of 
solid masonry-do you approve of this? It is quite·strong enough, but I should say that it is rather a 
waste of money. 

1639. The 1:iers were originally designed to be 6 ft. in thickness, and they are now reduced to a 
thickness of 5 ft. 3 in. ? Yes. · 

1640. Do you consider, from the information which you obtained of the flood in 1863, and from the 
enormous quantities of timber floated down the river, that the piers of 5 ft. 3 in. are sufficiently thick? 
Quite sufficient ; built in cement I think there are even better. They give more waterway and are stronger. 

1641. Coming to the design of the bridge-do you approve of the plan? I would rather not answer 
that. If you remember, I was once asked to design these bridges. 

1642. The position of the Commissioners, Mr. Mault, is this. The evidence disclosed may lead to 
certain recommendations being made to the department :. it is therefore necessary this information should be 
obtained? As a whole, I do not approve, and I never did approve, of the arrangement. 
. 1643. What would you h"'ve proposed? A slight modification in the form of the girders themselves, 
and that they should be placed much farther apart. · 

1644. Transversely, so as to have given a broader base? Yes. 
1645. What breadth of base would you have proposed? Eight feet. 
1646. Eight feet clearanoo between the girders ? Yes. 
1647. Are those all the remarks that you have to make abcut No. 1 bridge? I don't want to volunteer 

any remarks. I might have modified the cross section itself, making the webs a little wider. 
1648. Coming to bridge No. 2, this plan shows a somewhat similar form of construction, but with 

composite piers in the waterway. These piers are of a certain height, and are to be 3ft. in thickness 
internally, with an outside casing of wrought iron. Do you approve of that form of construction? I 
cannot say that I do. 

1649. What would you have proposed? What I proposed all along to the Government was to get 
rid of having piers in such a rocky channel as that. By the word " such" I mean the rocky channel that 
there is the1·e. I proposed to put one span right across. . · 

/ 
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1650. Of what width? 200 ft., and I offered to design composite girders on the American plan, but 
· the offer was declined. 

· 1651. Do you think a pier of 4 feet external thickness, less the thickness of the irou casing, is 
sufficiently strong to carry the load? Sufficiently strong in itself, but then, yQu consider, 'it· would have 
been 56 ft .. or 60 ft. high. · · 

1652. I am taking it with those ·condit1ons? I should, certainly, have not recommended that. 
1653'. What would you recommend? In th() peculiar circumstances, and everything considered, it 

WO\J.ld be far cheaper and far better to have had one span across the deep water. I should have had 
masonry piers each side and one span across. 

1654. And what proportion to span is adopted for piers for this class of bridge? The average, I 
·. think, is one-seventh,-! have known one-ninth and one-tenth. It depends so much on the nature and 
height, but I don't think for any less than one-seventh. 

1655. Do you i·ecommend a pier 8 ft. in thickness there, based on the _mode of construction adopted'! 
If .I .had to put a pier in a narrow waterway where the flood was confined in one deep channel, I certainly 
should have had it about 8 ft. thick. . 

i656. The form. of girder is, I believe, similar to that of No. l bridge, therefore the same remarks 
as to its mode of construction would apply? Yes. 

1657. With regard to the locality of No. 3 bridge, have you any knowledge of' that? I particularly 
examined the whole of these crossings. I should think, taking it at the low summer level, that there 
would have been no' difficulty in making coffer-dams so that the piers would be well founded on solid 
rock. I don't think that four feet of gravel would have bad to be removed to come urion solid rock. 

1658. Assuming the same description of girder in No. 3 to be like those in bridges N os. 1 and 2, the 
same remarks you made about them would apply to No. 3? Partly ; I _should not have recommended 
such strong piers as for No. 2. ' 

1659. You mean of less thickne~s? Yes, about 6 feet, unless I could have done them in masonry 
and cement, and then I should have had them 5ft. 3in., like No .. 1 bridge. 

1660. Speaking of the general height of the railway above flood level, are you satisfied that the level 
of the railway from North Bridgewater to Glenora is above the level of the highest flood-that of 1863? 
Quite. It would be nearest to that about the Plenty, and there the rail level would have been 3 feet or 
3 ~t. 6 in. above the highest known. 

1661. ·But are you satisfied that that would be sufficient for the safety and protection of the public? 
Yes ; I paid particular attention to the 1863 flood. 

1662. By jjfr_ Stanley.-You stated that in estimating the necessary areas for the waterways you 
assumed a rainfall of 2 in. in 12 hours? Yes. 1 

1663. Do you consider that that is sufficient to provide for the maximum rainfall in this Colony? Not 
now, but I did then. At that time I had no idea of the exceptional rainfall which occurred when these 
works were washe_d away. 

1664. We have h~d in evidence thanhe maximum rainfall in this Colony is generally taken at one 
inch to the hour. Do you think that in these circumstances your allowance was a sufficient one? Quite 
so, becau_se it cannot be supposed that one inch to the hour would continue hour after hour. 

1665 .. Still, if it continued for several hours your waterways must be of sufficient size to provide· 
for tha:t fall ? Not for passing it in one hour. If over 500 acres an inch of rain fell, it would never 
arrive at any outlet till many hours after. In no country in the world, even in the worst part of India, 
do they ever make provision for passing an inch of water per hour. I can appeal to Mr. Lawder on that 
point. · 

1666. Mr. Larvder: As you have appealed to me, I can assure you that in some places in India pro-
-vision is made for passing 24 inches in 24 hours. · 

1667. By Mr. Stanley.-The practice in Queensland is to make provision for an inch an hour, and 
in addition to that there is from 25 to 50 per cent. added to the area for waterways, to provide" for sudden 
thunderstorms? That is all news to me. 

166_8. Before you determined those waterways, what information did you obtain as to the rainfall 
iii the Colony? I consulted the records of the Meteorological Department, and from these I arrived at the. 
conclusion that the average annual rainfall was 25 inches. 

1669. But I take it that it is not the average yearly rainfall which you would have to take, but the 
maximum? I took the maximum in any ordinary round year, and I made provision in case that a month's 
rain would fall in twelve hours. 

1670. But do you think tha( sufficient to provide for the thunderstorms which take place in this 
Colony? Yes ; for if the work is well done your railway ought not to be washed away; then the water could 

· rise over the headway of the culverts. That was one of my great objections to putting the stone there. 
1671. If in one hour you have sometimes as great a fall of rain as in 12 hours, as you have 

estimated, is it reasonable t.o think that the waterways would provide for that fall? Yes, perfectly, because 
the whole of that can never fall at once. 

1672. What authority did you receive from the Engineer-in-Chief for making alteration:s or ordering 
additional works.while you were Resident Engineer? I don't know that I received any written orders. 
The general understanding was that I was to be so allowed, and on one occasion in my presence Mr. 
Falkingham asked the Engineer-in-Chief whether he was to take my _orders in these matters, and the 
Engineer-in-Chief said "yes." 
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1673. In maki~g these alterations, dia°you do so without reporting-without having ~ritten to the 
Engineer-in-Chief for his approval? I invariably reported to him anything th3;t J did in the monthly 
reports. · 

1674. Have you received the general instructions . issued by the Engineer-in-Chief to Resident 
Engineers. (Document exhibited) ?_:_Yes, but not until sometime after the works were begun. 

1675. When did you receive them ? Some time after I came here. 
1676. These instructions are dated January, 1885. When were you placed in charge of the line ? I 

was appointed in November, 1884. I began my duties on the 1st of December. . 
1677. And that was about a month before the instructions were issued ? More than that. I got 

them some time during the month of January, but the work was begun before I received them. 
1678. Still, within-a month, or say two months' time, considerable progress could not have been made 

with the, works ? No, I suppose not. 
1679. When was the work of construction begun ? On January 12, I think. 
1680. Then you re~eived your instructions within a month from th~ time of the works having been 

begun? Yes. . 
1681. Under clause 5 · of these instructions it is provided that "no deviation fr~m the contract forms, 

conditions, dimensions, materials, or prices without_ authority in writing from the Engineer-in-Chief shall be 
allowed." Did you obtain that authority before making any deviations? I did'nt understand that, and I 
don't understand it now. And you must remember that, as I have said, I was asked to save as much 
money as I possibly could ; and it was distinctly understood by the contractor that the schedule would be' 
reckoned only as a schedule of prices ; that the earthworks and other things would be exactly as I chose ; 
and the Engineer-in-Chief was perfectly aware that I was making alterations in the works. 

1682. Then did you· look upon the instructions as a dead letter ? Yes, to a great extent I did ; that 
is, a part of them. , 

1683. Under clause 8 it is provided that "the Resident Engineer shall, previous to the commencement 
of any works, or as soon after as practicable, examine the general features of the country and the water
courses by which it is intersected, and submit to the Engineer-in-Chief a report on the drainage of those 
sections of the line about to be proceeded with, suggesting therein such altei·ations as may appear to him 
desirable in the position of the bridges and culverts, or the dimensions of the waterways provided in the 
contract drawings." Did you fumish such a report to the Engineer-in-Chief? I received that too late ; 
the -whole of the works bad been set out before I received that document. In the district you speak of it 
was too late,-the work was actually set out and begun. 

1684. But you. stated in evidence that the work was begun on the 12th of January, and you 
1·eceived these instructions within the same month ? Just so. 

1685. The progress, then, could not have been so much as to have prevented you from forwarding 
that report? The progress was such that ;i,ll the work had been begun, so I should have had to stop all 
work. I believed that the Engineer-in-Chief had already noticed the work, and was satisfied with it. 

1686. But from the information which you had obtained in carrying out the survey, and during your 
1·esidence in the district, how long would it have taken you to have prepared a report such as that referred 
to here ? If I bad had to do it over again, I think it would have taken me a month. 

1687. But had you not' such information at your disposal at the time as would have enabled you to 
give such ·a report? Such information as would have satisfied me, but not such as would have enabled me 
to draw up a formal report on the subject .. 

1688. Then you did not consider it necessary to carry out the instructions conveyed in this clause? It 
was utterly impossible, without stopping the work. 

1689. In what way _was the permanent survey carried out ?-were you: employed as Staff Surveyor, or 
did you do the work under contract? Under contract. · 

1690. Can you furnish the Commissioners with the terms of yow· agreement for this contract? I 
have told the Con;imissioners the terms of the agreement, but there was no formal agreement. The only 
information which I can give is to furnish them with the terms paid to me. There are also general 
instructions given to surveyors. 

1691. At what rate per mile were you paid for this contract survey? £20. 
1692. And for that £20 per mile what information were you supposed to furnish to the Department? 

I was supposed to set out the railway and the survey of the country on each side of it, furnish the names of 
the owners and occupiers of the land thi:ough which it passed, and make notes as to the nature of the 
country passed through. I am not sure whether I was impposed to give the sizes oftbe culverts that 
would be necessary, but whether I was supposed to do so or not, I did so. 

1693. Were you supposed to furnish any information as to the area of the watersheds crossed? No. 
1694. Then, no written agreement or statement as to the extent of the works you were to do was 

entered into ? I think not. 
1695. Did you grade the ~ections ? Yes. 
1696. Did you estimate the ~arthworks-the quantities, and so on? Yes, but that was not as part ot 

the contract. · 
1697. That was additional? Yes, _and was paid f~r as day work; though the.grading was not. 
1698. 'That information-was furnished previo'us to tenders being called? Yes. 
1699. You stated, I think, that you were of opinion that if the line had· been kept on the south side of 

the river from Bridgewater to No. 2 bridge the cost of the works would have been greater than the line ai 
it is now being carried out? Yes, between here and No. 2 bridge. 

r 
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170_0. Between New Norfolk and No. 2 bridge? Yes;. but as between North Bridgewater and New 

Norfolk I am not in a position to say. 

1701. In forming this opinion, have you taken into account the fact that two bridges----:one across the 
Derwent at Bridgewater, estimated to cost £24,000, and the other at site of No. 1 bridge-would be 
saved? No; I made no reference whatever to Bridgewater bridge, about which I knew nothing, except 
that it was intended to put a road traffic bridge there, and that it was absolutely necessary to put it there 
whether the railway was constructed or not. I knew that that was the intention-in fact I furnished the 
-plan necessary 'to furnish the design. I knew then that it was intended to adapt the road bridge to railway 
purposes ; but in speaking as I have spoken, I made no allowance for the Bridgewater bridge: 

1702. With such information as you now possess of the intentions of the Department.with regard to 
Bridgewater bridge, do you consider that the present line is a more economical one than that on the 
southern route if that had been adopted. In this include the bridge that I spoke of, supposing that it was 
taken altogether for railway purposes? I very much doubt whether the other line would n~t have been the 
cheaper; but the works between here and the No. I bridge would have been very-much heavier on this side 
than on the other side. 

1703. Still you think that the cost of the bridge as now proposed to be erected at Bridgewater would 
have counterbalanced the extra cost? Yes. · 

1704. You stated, in reply to a question by the Chairman, that you were specially instructed to avoid 
inte_rfering with house property near the Back River? Not specially. I was generally instructed to 
avoid house property altogether. 

1705. What would you consider the value of the property or of the buildings interfered with had the 
line been deviated in the manner in which the Chairman suggested? Well, I dare say the Government 
would have been asked-but I can't really say ; I can only guess.- · · 

1706. What do you consider them to be worth? About £600, including the land. 
1707. Had you anything to do with the preparation of the quantities upon which tenders for this line 

were based? Except what I have said-nothing . 
. 1708. With the earthworks? Nothing but the earthworks. But after the quantities were drafted 

the Engineer-in-Chief asked me to look over the large items. I did so, and I sent him in a report on the 
large items. The misfortune• of it was that I ought to have looked at the small items too, for some of the 
small items ought to have been large ones. 

1709. Apart from the earthworks, did you consider that the quantities in that schedule even approxi
mately represented the works to be carried out under the contract? Oh, no ; they bore no proportion to 
it. As I have said in my memora.lldum, there were omissions which I could foresee, when I was on the 
line, to the amount of £20,000. · · · 

I 710. Had you made an estimate of the probable cost of the work under the contract? No; not 
further than what is stated in my memorandum. · 

1711. Will you state, for the information of the Commissioners, what, if any, alterations you made in 
the line or grades on this contract? At the Bridgewater end I lightened the earthworks. 

1712. Will you state the mileages (plan examined). Having examined the statement of alteration in 
the grades and line furnished to the Commissioners by Mr. Falkingham, the contractor, can you state 
generally whether those are correct as far as you are responsible for them ? Yes. 

_ 1713. By Mr. Larvder-.-W'as yours only a Parliamentary su'rvey of this line, or did you make one 
or two surveys ? Two. 

' 4714. One·being a Parliamentary survey? Two Parliamentary surveys; one on one side of the river 
and one on the other side. 

1715. I am alluding now to the north side. You made the Parliamentary survey of the north side ? _ 
Yes ; two surveys. I made a permanent survey afterwards. 

1716. When did you do that and submit it to the Engineer-in-Chief? The Parliamentary survey of 
the part between Bridgewater and New Norfolk was made between the months of September and October 
of 1883. It was at New Norfolk joined to the Parliamentary survey which had been made at the early 
part of the same year between New Norfolk and Glenora. · 

1717. By yourself? By myself; or rather between New Norfolk and the Ouse by myself. 
1718. What were you paid for that survey? By day work for the first part. I was paid by day work 

for the entire survey from South Bridgewater to the Ouse. I was paid, I think, £15 a mile for the survey 
from North Bridgewater to New Norfolk. 

1719. For the Parliamentary survey? Yes. 
1720. Can you tell the Commissioners what you were paid in the first instance? I was paid £2 2s. a 

day. 
1721. Did that cover cost of the staff? The staff was paid extra. 

1722. When did you begin the permanent survey ? The permanent survey I began on the 30th of 
-January, 1884. 

1723. When did you submit that survey? Speaking· as far as I can recollect, it was towards the end of 
, July, but it was sent in in sections. The Engineer-in-Chief wanted to. have the detailed drawings and the 
quantities got out by Mr. Edwards, so he asked me to have it in in sections, and I think that.they were ·an 
completed within the time I mentioned. The first, I fancy, was sent in about the beginning of April. 

1724. When you sent that survey in-did you mark thereon the sizes.of.the culverts which·now appear 
on the sections ? Yes. 
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. 1725. Did you then inform the Engineer-in-Chief that you assumed the rainfall to be 2 inches in 12 
hours 7 I don't think I did. · 

1726. Did he make any enquiries from you as to the minfall assumed by_you 7 No. 
1727. Did he make any enquiries as to the gener.al suitability of the waterways prepared by you? 

Except in general questions. · . · 
1728. And did you state_ in reply that they would be sufficient? Yes. . 
1729. Do I understand that the Engineer-in-Chief did not inspect the ground to check your approxi

mations?- He did. From time to time· he came and ·walked over the ground where I told him that I 
intended to go. · 
. 1730. He approved of your provisions? He did not disapprove of them. He did not formally say 
'' I approve." 

· 1731. You say that you were requested to cut down the estimate, or to keep the estimated cost 
sufficiently low to save £10,000 for the proposed new bridge at Bridgewater, and you found that you could 
not do so? No. 

1732. Then do you consider yourself responsible for the estimate which was made out of the cost of 
the line ? No. 

1733. What did you consider yourself responsible for 7 I considered myself bound to carry out the 
line as cheaply as possible. . 

1734. Then was any request made to you to·avoid rock cuttings in order, to cheapen the line? No, 
not at that time. The general instruction was in designing the line to choose as cheap country as possible. 

1735. Was any request made to you to avoid taking up expensive land even where by so doing you 
might add to the stability of the line 7 No, nothing of that sort; everything was left to myself. 

1736. Then I understand you to say that you received no instructions whatever with regard to the 
survey, but that the alignment and the proposed works, or proposals for works, were left to your discretion 7 
Precisely so, on the understanding that I should choose the cheapest line that I could find. 
. 1737. Why did you alterthe original alignment after the estimate had been prepared, and the contract 
had been made-I mean of the:. permanent 1ine? Simply to save money; thus, in the first of the items 
that you submitted to me just now, the engineering sm-vey showed a level line, and I undulated it to avoid 
deep cuttings and high embankments. · 

1738. Did you allow for the extra width of land where such was requi~ed for deep cuttings or for 
high banks ? Yes. 

1739. Then the land was not taken up at a constant width throughout 7 No. 
1740. In what places was it deviated from, as far as you can remember? I was not asked with 

regard to the first section of the line-the first four miles, that is-to set out the land width at all, and I 
believe that in that part a universal width of a chi:i,in was taken, but I modified the fence lines so as not 
invariably to keep the central line of railway in the centre of the ground taken, if you understand me. 

1741. Yes, I understand. That is to say that on the side boundaries you were not always parallel to 
the ali~nment? Then after the :tirst four miles I set out the width according to the nature of the ground, 
and atter those first four miles the width, continually varied according to the depth of the cuttings,-in · 
orchards even less than the chain width being taken. · 

1742. It is in evidence that one equal width has been taken up throughout the line, and that no 
provision has been made for extra widths to carry the side slopes of deep cuttings 7 I am satisfied that that 
is entirely wrong; but 1 am not responsible for it if it is. The law here is that only District Surveyors 

, can survey Government land in their districts, consequently the plans were handed over to the District 
S_urveyor, and he set out the fence lines; _but from the questions he put to me he was aware that through 
deep cuttings extra land was required. · 

1743. Do you mean to say that the extra width required as sl1own in your plans should have been 
taken up by the District Surveyor 7 Yes. 

1744. Is it not usual for the Engineer to set out the side width 7 I thought that I should have to. 
1745. You did not do so 7 No; because I was told that the District Surveyor would have to do it. 
1746. How would the District Surveyor know where to set them out 7 From the plans and sections. 
1747. With regard to that box culvert which you put in at 15 chains, how deep did you drive your 

piles for that culvert? I really cannot say from memory. 
1748. How much do you think 7 I should think about 15 or 16 feet. 
1749. Below what? Below the level of the ground. But the ordei• given to the Inspector was, 

that he should drive till three blows of the mollkey made no perceptible difference. 
1750. There is an answer which you gave to a pr~vious question. You said that you considered 

the th.ickn_ess of the piers in cases f th, ¼th, even up to -?u-th of a span 7 I am speaking now on the spur of 
the moment. I dare say I ought to have began at T1a-th; becanse I was having particular regard to the par
ticular place that was referred to when I mentioned that, and that is in the place in the river where the 
channel is confined between rocks, and where in times of flood there is a tremendous sweep. 

1757 . .But would the calculations for pressure and stiffuess and other influences not come into operation 
in your conclusion ? Ce1·tainly. 

1752. What would you propose to make the thickness of the piers of a 200 feet span, with a height, 
-say, of 20 feet 7 I am not prepared to say, without a calculation._ 

,. 
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1753 .. Would you make them 20 feet or 1-lOth of span? what thickness do you think you would 

give them, building with sandstone of good quality? I am really not prepared to say, but for that height I 
ehould think that at the top 9 feet would be sufficient. 
. 1754. In checking the large iterhs oftlie estimates, which you say you did when Mr. Fincham sent 

them to you for the purpose, did you observe any errors in. the items for masonry? Yes. 
1755. Did you bring them under his notice? Yes; I have a copy of my report on the subject. , 
1756. We should be glad to have a copy of your-report on that point, and also the one in connection 

with the survey you sent in, or of any other matters which you might have thought it necessary to bring 
under special notice? I have said here generally that, with the exception of earthworks, fences, and 
permanent way, the whole of the items consist in round numbers, which have not been arrived at except by 
roughly guessing. They are quite useles3 for the purpose of obtaining a schedule of prices. 

1757. When is that dated? December 15, 1884. 
1758. Will you let the Commissioners have it for perusal? I will. You will see there is an error of 

2550 cubic yards in the masonry. I see, though, that my draft was written on the 5th December, arid that 
it was sent to the Engineer-in-Chief on the 6th of December. (Document handed in.) 

1759. Have you any reports in connection with your surveys? I have no doubt that I have. 
1760. By the Chairman.-I think if there 1s anything you wish to bring under th!) notice of the 

Commissioners in explanation 9f what you did on the works, and in explanation of any charges made against 
you, you might let us have them. We do not know of the existence of any documents ; you do; we could 
then embody them in our report? In my memorandum I have referred to the documents which I should 
li~e you to see. 

1761. Will that supply what you wish? That embodies what I wish. I have alluded to the 
document now handed in in the memorandum of the 5th of December, as to the quantities and estimates. 

1761. By M.1·. Stanley.-Upon the completion of the permanent survey which you carried out under 
contract with the Department, were any steps taken by the Engineer-in-Chief or any officer deputed by him 
to examine or check your survey work? Not that I am aware 0£ 

1763. Then your survey was accepted without question? As far as I am aware. I ehould mention, 
as I have repeatedly mentioned to the Engineer-in-Chief, that I would not be answerable for the setting out 
of the work by the contractor. He did r,ot wait for me to give· him leave, but started work without ever 
informing me, pulling up the whole of the stakes, and putting them not upon any definite system-sometimes 
upon one side, sometimes on the other. 

1764. I refer to the survey work at present. You state that as far as you are aware the work which 
was done by you was never examined or checked? As far as I am a ware, it was not. 

1765. According to the contract drawings the timber faces to the pipe drains are shown to be constructed 
with dwarf piles driven into the ground? Yes. 

1766. Will you state why those piles have been omitted in carrying out the work? The whole of the 
culverts put down were either on rock bottoms or hard gravel bottoms. 

1767. We have been informed that the retaining wall which was originally constructed at Back River 
was formed of random rubble ? Of coursed rubble. · 

1768. The Engineer-in-Chief (I think it was) informed us that it was of randpm rubble? Coursed 
rubble. There was no specification for that part of the work at all. The work was not specified, and it was 
done in coursed rubble. 

1769. I observe from the schedule that an item is entered·as dry stone-walling-is that the class of 
work upon which that retaining wall was built? No. 

1770. What item, then, in the schedule provides for the class of work of which that retaining wall was 
a part? I think three items farther on ; item 54, I fancy. 

1771. Dry rubble retaining walls ? The Commissioners have had an opportunity of inspecting a 
portion of the original retaining wall which still stands at that place, and while they consider that it lias 
been carried out in accordance with the specification for item 54 in the schedule ----? I think you 
will find a difficulty in fixing that item 54 in the specifications. 

1772. Do you mean that there is no clause in the specifications particularly referring to this item in 
the schedule? Yes. I took it that that dry stone-walling meant walling above the surface of the ground, 
to be used as facing for instance. I took it on that account because of the price. 

1773. Is there no clause in the specifications defining the class of work uGed by you in the retaining 
wall to which I refer? No. 

1774. Then do you understand by item 54 that this rubble was coursed work or random rubble? It 
was coursed. ' 

1775. And do you consider that the wall, as erected, has been constructed properly? No ; I was 
continually finding fault with it ; it was not constructed as I wished. 

1776. Because the Commissioners observed that in a considerable portion of this wall the sto~ies have 
not been laid on their natural bed, but are frequently on end, and, in fact, are laid at almost any angle? 
All this work was marked when I left to be altered. I noticed a good deal of it too. 

1777. Was that work examined by the Engineer-in~Chief. Yes. 
1778. Did he approve or disapprove of it? Well, he approved of it so far as to pass it. He made 

the same remark that you _have just made arid that I have already made. In fact, I pointed out to him 
that it was intended that all stone not on the natural bed should be taken out; but that part which 
stood he passed, and he was present while the wall that failed was in course of construction, ancl he 
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expressed more approval of that part of the wall than of that farther back which was completed, and 
which has stood. 

1779. What instructions did you give the contractor with respect to the dimensions and character of 
the retaining wall at this place? I instructed my inspector to have these walls put only where the entire 
embankment was formed of rock, and hand-packed rock, and that in these cases he was to give the wall a 
batter of 1 in 6 outside. 

1780. Was the wall built in accordance with these instructions As far as I know, it was. 
1781. Did you not see it? Whenevei:. I saw it I took care that it was so. As I mentioned in my 

memorandum to you, dm;ing part of the time I was ill. 
1782. The Engineer-in-Chief has stated that this wall was built with a perpendicular face, and of a 

less thicknes8 than the dimensions shown in the contract drawings? Certainly; the contract drawings 
began with 2 ft. 3 in. But allow me to explain: it was not perpendicular, except at the point where it joined 
the wing-wall of the culvert. Thence it went straight out into its proper batter; that is, the actual line of 
junction between the retaining wall and the culvert was perpendicular ; then it went out at once. 

1783. Do you consider that a retaining wall of dry rubble, of the dimensions which you have given, 
is sufficiently strong for a position like that? Yes ; the entire embankment was formed of rock below. 
With the exception of that one particular place, the wall had really only itself to support. It was on the 
face of not quite perpendicular rock, but the rock was so perpendicular that if I liacl given a batter of 1 
in 4, instead of 1 in 6, three times the amount of work would have had to be done. 

1784. Then you consider that, in the circumstances, there would have been no pressure from the bank 
at the back of the retaining· wall? No. · 

1785. Then you regard that retaining wall, as originally designed, as merely a facing of the embank
ment ? That is all. 

1786. Can you state whether the embankment was formed of rock or soft earth? The upper part of 
it was formed of soft earth. 

1787. Was that in accordance with your approval? Quite the contrary. 
1788. Then why was the work not stopped ? I was very disposed to stop it, but I was kept back 

from considerations of economy. If I had begun to put up a proper retaining wall I should have had to 
begin right down. It was ofno use to put a thick wall to resist earth on top of a thin one which was only 
intended to resist the pressure of hand-packed stone. 

1789. Before giving the contractor instructions as to the manner in which the work wae to be done, 
did you consult the Engineer-in-Chief, or obtain his approval to the design? No; 1 believe that in my 
monthly report I called attention to the fact of what was being done. 

1790. But did you explain in your report what was the character of the work that was being done? 
I was all at sea. I think the Commissioners should bear in mind that if I had had the work done as I 
should have liked to have had it done independent of considerations, I should have been called upon to 
pay the contractor at least five times the value of the work. 

1791. By .iJfr. Lawder.-At the time you say that the earth and clay were found behind the wall at 
.Back River, was it specified that the contractor should fill in the banks with stone refuse and spawls? Yes. 

1792. Did you consider it a deliberate intention on the part of the contractor not filling in that stone 
rubble? My opinion is, that it was the deliberate design of the contractor to force me to pay hirri 30s. a 
yard for this work. 

1793. Was it not within your competence to insist that the contractor should fill in these works with 
stone deb1·is? Not unless I paid him 30s. a cubic yard for it. 

1794. Did you not consider it better to stop the work until you had consulted the Engineer-in-Chief? 
'l'he Engineer-in-Chief came exactly at the time. 

1795. Did yon not ask him to settle the matter then and there? The Engineer-in-Chief said that he 
was entitled to his payment. 

1796. Did you agree that he should fill in with stone and receive payment as the Engineer-in-Chief 
had sanctioned? The Engineer-in-Chief said that if I had it done, I should have to pay for it. 

1797. What did you understand him to sano:!tion? The work going on, and the filling in with earth. 
1798. Under the circumstances whom do you consider responsible for tlie falling of the wall-the con

tractor, yourself, or the Engineer-in-Chief? I don't want to shirk my responsibility. I a:l ways said that it 
was a mistake on my part not to have altered the works whatever the cost was. I take that responsibility, 
but that responsibility is shared by the Engineer-in-Chief, who actually saw the work b!)ing done, and knew 
as much about it as I did. 

1799. Whom do you consider responsible for it, if you brought the matter under the notice of your 
Engineer-in-Chief, and he gave certain instructions, and he being your superior officer yon followed those 
instructions,-would he not be responsible? As I have just said, I don't want to shirk any responsibility. 
As the facts are, it was a joint responsibility. It was a mistake ; we were both parties to it, and we were 
both partly misled by the statements made by the contractor in the presence of the inspector. 

1800. What statements do yon refer to? I am told that the earth has been found to be much 
lower than ,_,,.e were told that it was. The contractor stated, before Mr. Fincham and myself, and in the 
presence of the inspector (who did not contradict it), that the whole embankment was, as it were, a solid 
wall. 

1801. How did you discover that? Mr. Fincham has since told me that at the bottom earth was put 
m. That ie all I know. 
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1802. By tlte Cltainnan.-We should like you to tell us whe~·e we can obtain any information with 

rngard to the 1·ainfall. From the Meteorological Office. ·· 
1803. From whom? Captain Shoi·tt. 
1804. I have a list showing the culverts designed for portions of the line, and of the substituted 

culverts, showing where the alterations were made. · You can take this and write your remarks on the fly 
sheet· respecting those under ·vour control. It seems that Mr. Sheard had to do with some, while ·others 
were built by you? I have no documents to· show mine. I don't think I shall be abie to. distinguish· 
between them. · 

. '1805. Will you be able to say which are your culverts? Probably L may; probably I may not. 
1806. S_urely as a matter of personal knowledge you wouid know whether a particular culvert was 

yours or not? I can do so only from memory. I don't,think· that I should be able to distinguish _them 
~-~OO~a . . 

_1807. By M1·. Stanley.-! presume the present resident engineer would.allow you, -Mr. M:;rnlt, a~cess 
to his papers ? Yes, I dare say he would. · , · . · · 

. 1808. By tlte C!tai?-man.-Certain _culverts were built by you between the Pulpit Rock and North 
Bridgewater, and our attention has been called to the quality of the masonry and of the mortar. They are 
generally stone wall culverts? . Yes. 

1809. Were they built under -your direction, or with your approval ? Some of them were. I had 
some built once or twice over. The mortar everywhere, as far as. I could find_ out, was very bad indeed;· 
we found very often two kinds--one quality in the facings, and one in the backs that we could not see. 

_ 18i0. Did you notify to the contractor where he could get his sand·and lime· from? I only satisfied 
myself of their-quality; he got them himself: · · . 

1811. Did you ~lirect him wl1~re he should get his lime? I had no power, 
1812. But if ?-n engineer objects to lime being obtained from· one locality, do you nqt think tliat he 

should indicate another suitable one? The requirement was never made. · . 1 • 

. 1813. The cel!lent mortar is alleged to be bad. I ask did you take ordinary care, ancl were yo11 
satisfied with what was done? I was not satisfied with what was done, but I exercised all the care that I 
could, and I believe the inspector did likewise. ·- _ · . 

· .· . 1814. Mr. Falkingham stated here that he was directed to get lime from a kiln near Bridgewater?' 
Not by me; by the Engineer-in-Chief. · • 

1815. Do you approve of that lime? I don't say that I know enough of it to distinguisl1 it from the 
other lime. · · - _ • -

1816. Where did you get the other liine ? I know so little as to whern lime comes from that I can't . 
say. ' · 

1817. Do not you think it is"the duty of.an engineer.to obtain that information? Precisely so; I got 
the best lime that I could in the neigl1bourhood. · 

. 1818. And were-you satisfied? I was satisfied with the Bridgewater lime as being sufficiently good, 
but I found a great <lea} more fault with the quality of the sand mixed with it. · 
. · 181,9. Then, generally speaking, yonr objection to the mortar was as to. the quality of the sand? With 
.the quantity of the lime as well. · · 

18~0- Is that not a matter for the inspector ?-did he ever complain? Yes, 
1821. What steps did you take? We ordered more lime, and where a work was put_ up we 

01·dered it to be pulled down. 
1822. In consequence of complaints made by the inspector, did you. allow work to. pass which was 

afterwards altered to your satisfaction? Not up to the time I had left; I think I had left before that could 
be done. 

1823. If yon had excluded a work, would not its subsequent return show that it had been completed 
to your satisfaction? Yes. . 

1824. And supposing we found culverts returned befMe you left the works, would not those works 
have been done to your satisfaction? Yes. 

1825. Then your objection does not hold good. Coming up the line certain culverts were pointed-out 
to us as having been been built with inferior mortar; if these culverts had been built and paid for upon your 
certificate you must have been satisfied? Precisely 110; but I don't rel!leinber any such case. 

1826. Are you satisfied with the work between New Norfolk and Bridgewater? No; it is 
unsatisfactory :work. 

1827. By M1·. Stanley.-At the date of the last certificate previous to your giving up charge of the 
works, were these masonry culverts included or not in that certi~cate ? Some were, and some were not. 

1828. Can you inform the Commissioners which culverts were excluded, by a reference to the office 
rncords ? No doubt I can. 

1829. Wili you do so, then? J will. 
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AFTERNOON SITTING. 

The Committee .re-assembled at 2 P.M: 
Present.-All the Commis;;ioners and the Secretary, 

JOHN CAMPBELL CLIMIE, examined. 
1830. By the Cltairman.-Wliat are you, Mi•. Climie? A civil engineer. 

1831. What experience have you had in railway works? I may say 30 years. 

1832. You have had considerable colonial experience as well? Very much. · My experience in railw~y 
constmction commenced when I was quite a boy, at the bridge over the Menai Straits. I was· there by 
invitation of Sir William Fairbairn and Mi·. Hodgkinson; the eminent ·~ngineers. That was in 1848. · 

1833. You have been engaged on this Derwent Valley Railway contract, have you not? Yes, by Mr. 
Falkingham, for the last five months. I commenced work here in October last. · 

1834. What position were "the works in at the time-how much had been done? The earthworks 
were very well advanced. 

l 835. As to the culverts, l)ow many had been built? The culverts generally were built throughout .. 

1836. I understand you have handed in to the Secretary a statement giving your views generally on 
the works? I have. · 

I 

. The statcment-·was read at length by the Secretary, as follows·:-
J. C. CLIMIE, Civil Engineer :-At the present·time I"an1 the contractor's representative for the construction 

of the lJerwcnt Valley Railway; have had this position for the' la_st five months. Remember the flood of N uvernhcr 
30th, 1885; there was a considerable flood in the River Derwent, but not an extraordinary one. ,valkcd over the 
line of railway from Bridgewater to 3m. 35ch. on the 1st of December, 1885; found the embankments in many 
places washed away and other damage done. I can say it was owing to the culverts in every cuse being too small 
to carry off the flood water. My opinion was much strengthened by the Govemment engineers ordering the 
contractors to put in timber openings of a much larger area, uotably-at a distaucc of Orn. 15ch. and 3m. 34ch., 
where culverts 4ft. by· 3ft. and 3ft. by 3ft. had been built. AlterPd designs wPre received by the contractor to build 
three 15ft. timber openings.· Other portions of the line-were more or le~·• iujui'ed, and additioual waterways lmve 
been ordered. Some difference has arisen between the Engineer-in-Chief and the contractor respecting making good 
the damage done by the flood referred to. The contractor wishes to have the earthworks, ballast, and relaying the 
road replaced, and made good as before the flood, and has submitted a, price based on his schedule rates for this 
work. The Engineer-in-Chief' will only allow one shilling (ls.) per cubic yard. for the earthwork-a· price which 
the contractor cannot accept without loss to himself; and as the damage was caused solely through insufficient· 
waterways, which had been ordered or approved ofby the Engineer-in-Chief, it is reasonable the contractor should 
claim schec:lule rates. · 

Back River.-Much unpleasantness has arisen through the abutment qf an 8ft. culvert and river wall at this 
place having given way owing to faulty designs and character of work ordered. Reference to the plai;s will show 
that the work could not stand the pressure that it would be subjected· to. The res11lt was that the abut:nwnt of' the 
culvert had to be removed and rebuilt. The river wall also became a total wreck, and .had to be removed, and is 
being rebuilt for a distance of' 404ft., the remaining portion being eoyered up by forming an- em!Jnnkment outside of 
it for a further distance of 982ft. The wall now being built is (vertical) of squared masonry 4ft. thick, with 5ft. Siu. 
of lime concrete backing. Although there •is a great excess of material used this is not a strong sectiou of wall, and 
may yet cause trouble. Another very objectionable.part qf this work is the 8ft. arch. Having been built 2ft. below 
flood level there is reason to fe~r that damage may result from pressure of the water, wbich in time of' flood is over 
20ft. deep. The coutractor has objected, and pointed out the possible· clanger of this part of the work. For the 
safety of the line the river wall should have been built with a batter, and need not have had lime concrete·backing. 

Bridge No. 1.-The design of this bridge has l.,een objected to by the Contractor for the following reasons:
The 1iiers should have had a cutwater on dowu-stream side to protect the masonry from the current and scour that 
must necessarily occur from the piers havihg square ends; they are also too narrow,. only 5ft. 3in., scar!)cly allowing 
width enough for fixing the Lewis bolts in the bed-plates. The girders, which have a raised platform, are of solid 
¾in. plate, and 6ft. deep, spaced 6ft. centre to ceutre with solid wrought iron fin. plate, fixed 12 ft. apart, the full depth 
of girder. The top is covered with 4in. plankiug only. These girders, from this peculiar design, expose a large 
surface to he acted upon by the wind,-no less than 984· square feet. '!'he pressure of the wind, taken at 50lbs. per 
square foot, I find not less than 22 tons to be tl1e pressure against the girders ; in addition to this strain there is the 
effect of a passing train to be considered. It will be seen, by refening to tlw plans, that a train running on top of 
these girders ·during a strong wind would act as a lever, and tencl to overthrow the girders, or, from the oscillation, 
it is possible that the train may. be thrown off the rails, when the most ~erious consequences must follow. 'l'he 
weight of the girders I reckon to be about ten tons each; how then can 20 tons of dead weight be expected to resist 
a pressure of 22 tons with the addition of a passing traiµ, ·or even half that amount of tous, acting with a series of. 
gusts at intervals. The oscillation would be such, with these girders, that ·it would be dangerous for any one to 
attempt to walk over the bridge iu a strong gale·; such·a gale as visited the Derwent Valley on the llth February, 
would, in my opinion,-create such a disturbance to the girders that would cause certain destruction to life and 
property should it ·ever be attempted to run a. locomotive train over it. It is the stiffness of a structure which 
prevents vibration, not weight, ,and upon this all hope of safety depends. I submit that these girders arc not con
structed to give the-necessary stiffness to prevent oscillation, neither can they be without l1aving a greater base, say, 
12ft., and diagonal bracing at top ; and this canno"t now be done without pulling down the piers and solid abutments. 
It is provided in the specification that the bridge must be tested at the contractor's expense by running a train over 
it at the rate of 20 miles an hour,-this is a high rate of speed, seeing that the bridge is approached by a cm·vc of 5½ 
ehains 'radius ending on the abutment of the bridge. · 

Bridge No. 2.-This bridge ha5 also been objected to· by the ·contractor. The site chosen is not a good one for 
iron caissons, the formation being hard rock of very irregular formation. The plan proposed is a wrought iron caisson 
52 feet in height and only 4 feet wide from top to bottom, ¼ in. plate, braced and tied every four feet, and filled with 
cement concrete. Although I have not had any experience in building such piers for bridges (in fact I have never 
seen or heard of anything like it being built), I am of opinion that if' built they would not stand long in sucli a river 
as the Derwent. The foundations could not be made secure, as shewn on plan, by plncing bags of concrete around 
outside thA caissons; the current at the bridge ~ite,_ . .Lha:vc ... been.told, runs at the rate of 10 miles an hour during 
flood; this would wash away concrete, bags, and all, us fast as they could be put in. These ·caissons being the same 
width the whole height of 52 feet, do not offer sufficient lateral strength to resist the shocks from floating timber 
which is carried down the river in flood time. ·Piers should not be less than b their height, and when lateral pressure 
has to be provided for, increased base becomes a necessity. These conditions do not appear to hn.ve been attended to. 
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-I ·<!-o not consider ttey could be ·built according- to plans with-'_any degree of safety. ·Supposing the water to be an· 
,average depth of·30ft.; there would, from the weight-of. water, be a pressure on the caisson of 55o·tons; · would ¼in. 
plate-iron stand this pressure? Such a. caisson, if built in a favourable position,-its life would no.t be .more than 5 
years, when, from rust and. othe_r causes of decay,-the whole,fabric would fall to pieces, as tjle cement concrete could 

· never become one solid mass; owirig to the horizontal and diagonal bracing, the caisson above wat(!r would be sub
jected 'to expansion and contraction, which would effectual,ly cut _up the concrete into small pieces and be of no more 
use than •dry rubble. 'The same 9bjeciions ra:sed to the -girders of No. 1 bridge will apply to No. 2 bridge; but- I 

·.would observe-that since :the contractor-has refused, to. take the: responsibility of .maintaining :these bridges, instruc
. tions have been ·given.to make-the girders continuous over the two caissons. This,will make the_girders 192 feet long . 
. To meet these.alterations special·bed.and bearing plates:of-cast iron have been. given; this shows that cast. iron 
upon cast iron is to act:for the expansion and contraction of .these ·192-feet girders. This is so opposed. to usual 
practice that I unhesita_tingly-say that should the bridge ever be erected serious consequences will be the result. 

1837. _That is your statement and comme~t upon the works of the Derweut Valley R~ilway during the 
time you have been connected with it? Yes. With regard· to the bridge, I told the confractor that if he 
determined to, build it I must resig·n,-thatI would not take the -responsibility of it.. I did that from a 
humane point of view .. I -hand in-a sketch of tt .. 

1838 .. You-are. aware that,,alterations have had to -be.-made .in the culverts in. consequence of the· 
._deficien~y in their size? I_n going over the line on the- lst. December, .I -noticed that the culverts appeared 
to l1ave· done their d~ty accordir_ig to their size, but they w~re so totally insufficient that the banks b1.p·st and 
gave way. · 

'1839. Are those the culverts built by Mr. Mault? Yes. 
1840. I 'thirik I understood you to say that-the culverts were built-before you came on the. works t Yes .. 
1841. Theri the-alterations.have been done in your-time? ·Weare making the alterations now.· 
1842. Do yo1.1 think .these alterations are necessary or in excess of the requirements? I do not think· 

they are equal to the requirem.ents even now. . . 
1843. I think it right to tell you that Mr. Mault, who. was the Government Engineer formerly, take.s 

exception to .the increased size, and says the 'ctllverts as designed by him were quite large enough, and that 
it was the peculiar local circumstances that prevenfed their being.efficient. Do you agree with that opinion?· 
I.do not. -I do not think that·with the alterations made by lthe- present resident engineer they are quite,, 
sufficient. 

1884. "\'Vere you here at the time of the flood in November last? I was. 
1845. Was it an extraordinary flood? ·Not by any mea~s. 

'1846. · Mr.'Mault states that more water fe]l'_during those two days than during any previous similar· 
period ; that, in fact, seven inches fell at on_e -particular spot. , Have you any means of verifying that state
ment? Thirteen years ago I was engaged in constmcting the Main Line Railway, and intended taking the 
line over that very spot, but··Mr; Grant, -the: -present manager of the railway:, altered the line to its present 
-site. At that time I recommended three 20°ft .. openings, knowing from careful measurements and observa-. 
tions that without such a large waterway the line would not be safe. 

1847. Does .the Main Line Railway cross that gully at all? No, ·it crosses below· it. There is a most 
impetuous and troublesome stream, which flows for 3 or 3f miles. 

1848. Does it run parallel · with the. course of the railway towards Brighton? ·No; it runs more. 
towards the: Dromedary and the Crooked Billet. _ 

1849., The Crooked Billet,-that is a public-house on the road? ·.Yes. 
1850.' Do you know from you~· own local knowledge whether there is any existing bridge which spa~s 

that creek? I do not think there is one. There is a bridge which spans a portion of it at the Crooked. 
Billet. . 

1851. As this information will be very valuable, are you in a position to say that it only crosses a 
portion of the stream at the Crooked Billet·? · I am. · 

1852. What is the size of it, as nearly as -you can rem~mber? About twelve feet opening. 
1853. Then if the railway officers had gone up this creek and examined ,vhat ~t was, they would hav~'. 

seen the necessity of providing a more adequate waterway? If I had been doing the work, I would have· 
put up six 15-ft. openings there. 

1854. How far along the: main road from Bridgewater is ·it, before you come to this c~·ossing near the-
Crooked Billet? . I think 2½- or 3 miles. · · · · . . 

1855. Does the· b_ridge of which you speak . lie o_n the north side of the road or towards the Main 
Line Rail way? It is over the main road, near the Crooked ·Billet. 

· 1856. With reference to the other culve~ts, are you of opinion that the provisions w'hich are proposed 
to be made are adequate, ,or, are they in· excess .of present requirements ? · I consider they' are very much . 

. within the limits of what ,will be- required. ' · · 
1R57. Have you anything to say with regard to the culverts above New Norfolk? At Hayes's Rocks· 

there is a· ridiculously small: waterway allowed, 
1858. Has not· the resident engineer's attention · been called to that? I called his attention to .it •. 

That culvert was built before I came here, 
1859. Does lie intend to make any extra provision there? We have added 12 superficial feet 

area, or two 3 x· 2 culverts, within the last few days since the Commissioners were there. That is at 
14m. 28c. Beyond No. 1 bridge we are also increMing the waterways. · 

1860. Wi\h regard to the ·Back E,iver ~ulvert, you krnnv that locality intimately, I suppose? Very-
well indeed. · 

. \ 
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1861. Has proper j udgment been exercised in laying out the line .at. that- place? No judgment what
ever. The line should never have been there. If it had been placed l'.i chains away fr<;>m where it is now 
it would have been better, and would have saved the country £10,000 or £12,000; 

1862. The information given to us is to the effect that although it was originally intended to take the 
line further back, yet that the sum which the landowners would ask for compensation would make the line 
so expensive that it was deemed advisable to go along the bank of the river. Do you coincide in tliat 
opinion or not? By no means. They would have given the lancl freely. While dealing with this question 
I would point out, to clear myself from any blame in connection with ·it, that although I was Inspecting 
Engineer for Government railways when the Parliamentary survey was m:ide, the Engineer-in-Chief 
specially asked me to forego visiting the Derwent Valley Line, because the Engineer in charge of it then was 
a man of such experience that it was quite unnecessary. Consequently I never visited it. 

1863. Was that Mr. Mault? I presume so. 
1864. Was it Mr. Sheard? Mr. Sheard was not here at the time. 
1865. Then it was the· predecessor of Mr .. Sheard_? I do not know wlJO it was. 
1866. It has been stated in evidence that only. two Govemment Engineers have been connected_ with 

this railway, Mr. Mault and Mr. Sheard, who succeeded him. It must have been one of those two gentle
men? ' It could not have been Mr. Sheard. 

1867. With refer~nce to the Back River wall, did you see the original wall which was built there? 
Only a section_ of it; it fell before T came here. · 

1868. You deal, in the statement you have made, with the work going on there: have yon any other 
remarks to make in connection with it-can you suggest how it should have been done? I could suggest, 
but I do not think it is necessary. If it fr, admissible, I can give you a section of a wall that in my opinion 
woulcl be stronger and more efficient, with less masonrv and no cov.,crete banking whatever, and perhaps, 
save the country thousands of pounds. . · •. · .-. ·· · · 

1869. Coming now to Bridge No. 1, it has been stated in evidence that the waterway there has been 
altered from the original intention, and that it is now to consist of two 24 feet and eight 64 feet openings: is 
that correct? Yes. 

1870. It is also stated that the Engineer-in-Chief has reduced the piers from their original size of 6 ft. 
to 5 ft. 3 in. : is that correct? Yes. . 

1871. Is that an alteration of which yo·u approve? I am very much opposed to it. 
1872. ·what, from your experience and knowledge wot1ld you coniider a suitable section for adoption 

there ? The piers should not have been less than 6 ft. on top, with a greater base. One of the Lewis bolts 
is placed so near the outside edge of the stone as to run great risk of splitting it. 

1873. By l',:lr. Lawder.-But if you left out that pa1·ticular Lewis bolt the remaining five would he 
quite sufficient to hold the bed-plate down? Yes ; I do not think that particular bolt of uny value where 
it is. It will simply burst the stone. 

1874. By tlte Chairman.-The original plan, as we are informed, provided that the abutment should 
be constructed in a particular way, that is, with an ordinary wall, and with wing-wall ,vith spaces between. 
How is the abutment being built? It has been bnilt solid. 

1875. Do you approve of that form of construction? I think it is a most extravagant waste of-money. 
1876. ,v ould not the excess of masonry in the abutment have been better applied to thickening the 

piers? Much better; a more extravagant and foolish arrangement I never saw during the whole 33 years 
that I have been acquainted with railway construction. · 

1877. With regard to the piers, do you think 6 ft. will be thick enough to resiet the force of 
floods and of timber that may be brought clown the stream? Possibly, but I should have had a greater 
base; these piers have cutwaters only on up stream end. It is most important that the down stream side 
should also have cutwaters as a protection from the swirl of the current, which is very great during a. fresh 
in the river. I woultl never have had squared ends on the down strea:n side. 

1878. I think it right to call your attention to the fact that a charge was made that in the construction 
-of No. 1 bridge the contractor did not carry out the orders of the engineer, and that he built or attempted 
to build a foundation on an uneven bottom? I should like to make an explanation on that point. In this 
particular case I happened to be absent for two days. We had put in a temporary dam in 6 or 7 ft. of water 
which was giving way. Our inspector of masonry said we must do one of two things, either save the dam or 
fill the bottom with concrete. Wl~en I saw that, I said he was perfectly justified in doing what he had clone. 

1879. What was that? He fille,1 it with concrete. · 
] 880. Had he previously obtained a good and secure foundation? After securing the dam by filling 

it up with solid concrete, we found it was a mere crevice in the rock, and was not of the slightest.detriment 
· · to the foundation of the pier. Afterwards we opened it up, and the whole thing was then considered 

satisfactory. 
1881. Has it been accepted by the Railway Department? Most completely. To save om· dam we 

had to go to work on Sunday moming. I drove to Mr. Sheard's house in my own buggy, arriving there 
-at about half-past seven, and asked him to come out with me. He agreed to do so. We started at a 
quarter past eight, and when we arrived at the scene of operations they had just commenced to put the con-
crete in. ' 

1882. How long had the work been commenced, and what quantity of concrete had been put in when 
. Mr. Sheard and you arrived ?- Thet were putting in the very first batch of concrete. 

1883. Then your justification is that to ~ave the dam you were obliged to commence the work and put 
in the concrete ? Yes. . 

I 
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18~4. Are ·you certain now that good substantiai' work has been putthere? There never was a sounder 

:foundation.. In fact, Mr. Sheard °i\'ill tell you so himself. . . 
1884A. Is there any risk to the work from that foundation? Not the slightest. 

.. -, 1885.· In reference to the superstruct.ure, it has .been alleged that the newels on the abutments are too 
near the ·centre of the line, and that the rolling stock will not pass: is that the case? The rolling stock they 
have here now is on the straight quite 4 ft. (j in. from the centre, . but on the curves they want 5 ft. The 
width of these newels is 9 ft. 6 in. or rather 9 ft. 5 in. Therefore on a. curve of 5½ eh. the rolling stock 
·wotild not pass round· them. But we have had instmctions to pulHhem down. · · 

1886. Is it the instruction. now that the bridge is to carry road ti-affic as well as rail way tmffic ? It 
was ten months ago. · , 
. 1887.' What is your opinion as· to the strength of th~ girders ? They are very well designed, .and T 
.have not'the slightest objf.)ction to find to them. 

1888. What is your opinion as to:the open space between the girders, and the stability it will affo1;d ? ~t 
.is out of all .proportion. I do :10t hesitate to say that the whole thing must be overturned. When the wind 
· blows with hurricane force the girders must go over. 

1889, Can you suggest any means by ·which the nece~sary safety could be secured without abandoning 
the present plan? No; I should·take down the piers and widen them. , . 

1890. Would it not be possible to give them the requisite ·width now ? It would be quite impossible 
now. 

1890A. Would it not be possible to extend the base of the girders on the present masomy, so as to give 
greater stability ? I do not think so, with a:!ly safety, but I have not gone into that question: I shoulcl 
simply pull the piers down, and give the· girders at least 12 feet base. 

1891. Coming to No. 2 bridge, the work on which has not yet beei1 commenced, y~u are of course aware 
.of the manner in which it is proposed by the Government to be built. What is the width and averag·e 
height ofthe piers there ? · 4 feet in width, with an average height of 52 feet. 

1892. Are those piers, in your opinion, sufficiently strong to cany the weight that will have to go over 
·the bridge ? I do· not believe they will stand hvo days in a flood.· . 

1893. Do you think it is ai1 economical design ? It is the worst thing I ever saw in my life. 
1894. At contractor's prices for squared masqnry, do you think it could have been built of masomy at 

a lesser or a gr~ater cost ? I think it would have cost less. · 
1895. -What would have ·been the difference in the price ? The price, according to the present dei\ign, 

is £42 a ton, and it could be built in masonry at .£2 a yard. 
· 1896. You arn of opinion tnat a solid masonry pier could be built at a cheaper rate than the composite 

pier ? · Certainly. The price for masonry and mortar is £2 a yard, and for masomy and cement, 5fo. · I 
take great exception to putting; wrought-iron caissons on a rock bottom. My experience in the "West I ndi~s, 
P?1'tugal, and other parts of the world h~ taught me that to put these things down on a rock bo:to~n is the 
height of madness. However deep you smk them, I do not see how you can secure them. It 1s rntended 
to secure them by putting two or three bags of concrete outside them. I told the contractor I would not ]Je 
a party to it. 

1897. Has the contractor obtained any information as to what the bed of the river is composed of? It 
is tli:e very hardest description of.rock, without a particle of sand. The current is exceedingly strong, and it 
is strongest at the bottolll of the river. . 

1898. Tl1at would be the place of all. others in which to erect a sound masomy footing ? Yes. 
· 1899. By ]Jfr. Stanley.-According·to,the plan it ~ppears that a portion of the botto·m is intended to . 

be levelled with cement concrete, so that at that point the caisson will really not be sunk at all,-it ·will rest 
on the top of the concrete ? Yes ; the drawings show this very clearly. 

1900. By tlte Chainnan.-So far as No. 2 bridge is concemed, the work has not been progressed with, 
.and the Government are not committed to anything ? That is so, excepting the wrought-iron caissons and 
,girders which are being constructed. . 

1901.. Is it desirable, in the execution of sucl1 works, to introduce some novel principle of which we 
11ave had 1'10·experienc~? I should not do so. · · · . .· . 
. 1902. Would it not be the duty of the Engineer-in-Chief to accept the experience gained in other large 
works, and carry out his designs in accordance with that experience ? I made bold to tell him so, but he 
ignored my advice. . . 

1903. With reference to the planking on the top of the girders, the drawings show that the planking 
is to be placed there, but no means are shown by which it is to be fixed : have you received any instmctions • • 
on that point ? No, we simply fix it by the kerbing .. 

1904. Is it proposed to fasten the timber to the top flanges of the girders, or how ? I :,hould not 
think so. · 

1905. Then how do they propose to fix it ? Only to the kerbing, as far as I am aware. 
1906. But that does nqt fix the timber planking to the girder. Have you ever asked the B.ngineer 

any questions about it? They thought it quite suffi~ient to have a loose decking. 
_ . 1~07 .. The drawing shows no rnea:ns of secmfog the decking. Have you had any instructions how it 
1s to be secured ? No. , 

1908. Have you ask.eel for instructions ? Yes, seven or eight times. 
1909. Have they not intimated to the contractor liow the decking is to be fixed? No. 
1910 .. With reference to No. 3 bridge, t11at is a dtiplicate of No. 2 bridge as far as general principles 
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are concemed. Do the remarks you have made with reference to No. 2 bridge apply equally to No. 3", 
bridge ? Not quite so much, because 'I believe the foundations are not so bad. I do not think it is a rock 
bottom. · 

1911. You do 1;ot ·object, then, to the principle of sinking cylinders filled with concrete, but to sinking· 
them in an unsuitable locality? ·That is the special ol,>jection. 

1912. You would not object to ~ast-iron cylinders with a good founda_tion? Not i1~ the slightest. · 
1913. Can the work be made as solid with braces and ties as without? I do not think so. Concrete· 

wi.11 shrink and iroll' will expand. it becomes dislocated. The cornbination is one that ::-honld · never be 
attempted. 

19~4. Is it not an_ elemen! ?f weakn~ss in construction generally, wh~n you apply two bodies of unequal 
contractive aud expansive qualities ? It 1s one of the most dangerous thmgs possible. · 

1915. By lib·. Stanle_y.-You stated that the girders had· bearing and bed plates of cast iron in 
No. 2 bridge. Is this not contrary to ·all recognised practice? It is totally ,opposed to it. . 

1916. Do you think it is likely, under those circumstances, that there will be any movement to provide · 
for expansion in these girders? Norie whatever. . . 

1917. Will not the two cast-iron surfaces bite? 'l'hey will bite within three months of being fixed. 
1918. You stated that you ·were for some time- Ipspecting Eng-ineer in the Railway Department. 

What were your special duties while holding that office?· To look after the railway surveys that were going· 
on. 

1919. Had you anything to do with inspecting the surveys'? 'That was my special duty. 
1920. In the case of the Derwent Valley line, I understand you received special instructions from the 

Engineer-in-Chief not to examine it? That is so. . . 
1921. From what you havo ~een of the present contract, do you, consider that a line on the south side 

of the river from Bridgewater to No. 2 bridge could have been constructed at more or less cost than the line 
now being carried out-bearing in mind that it is the intention of the Department to erect a new bridge to · 
carry the railway over the Derwent at Bridgewater? Without the slightest hesitation I state that I could 
lay out a lii1e of railway between those two points on the south side of the river at a less cost to the country 
of £40,000, and with greater safety. I should have gone .on the south side of the l'iver all the way from 
Bridgewater. 

1922. Would not that have involved interference to a considerable extent with the exi,;ting Main road?' 
Not in the slightest. I know the country well, and have given special consideration·to the question. 

1923. Have you examined the Parliamentary SUl'vey that was made on the south side of the river? Yes. 
1924. Do you think that that survey l1as been made in a judicious manner ? By no means. · 
1925. Then you do not think it affords any correct idea of the difference between a line on the two-

sides of the river ? No. 
1926. Can you form any idea of the probable total amount of the contract by the time the present 

line is completed? Speaking roughly, I should think it will be about £40,000 in excess of the estimate. 
. 1927. Have you made any special estimate of the cost? An approximate estimate. The contractor 

does not kno1''. what to do. He is asked to tender a price for 200 cubic yards of masonrv, and up to the 
1n·esent time he has done about 4000 yards . 

1928. Then such a schedule as that attached to the contract would foi•m no proper guide to the probable 
cost of the undertaking ? Not in the slightest, and it is most misleading to the contractor. 

1929. Have you ever, in your experience, seen a schedule prepared in the same way ? Never; and I 
have had a long experience in seeing contracts carried out on the schedule principle. 

1930. I understand you have !'esided in this Colony for a considerable time? I came here in 1872 to 
carry out the constmction of the Main Line Railway, and I have been here ever since. 

1931. As an engineer, yon would of course have to determine the waterways necessary on any line of 
milway. Upon what maximum rainfall would yon consider it necessary or advisable to calculate those 
·waterways? I went to Mr. Abbott, of Hobart, who was an authority on the subject, and got his records 
upon it. Then we had parties out· for weeks and months getting accurate accoun~s of all the possible- rain 
that could fall in the gullies before ,ve attempted to frame the maximum size of our culvert,; ; and the result 
is that we have never had an accident. 

' 1932. My question referred to the rainfall per hour or per day-what would )'OU consider it necessary 
to allow for in making your calculations? I should take it at the heaviest rainfall for thunder showers, 
which might be one inch or two inches in the 12 hours, or sometimes more.· 

1933. Do you never have thunderstorms or heavy showers in excess of that? Sometimes, but ve1·y rarely. 
1934. Would it not be necessary, in determining the waterways, to make provision for heav_y showers 

of tlie latter kind? It would be ; there may be exceptional cases. 
1935. By .11fr. La1vder.-Do yon know what the revised roadway of No. 1 bri1lge is to be, supposing 

it is to be·adapted for road as well as railv,:ay traffic? I cannot say. . 
1936. Have you any idea what its width is intended to be ? No. 
1937. What is the present intended width of platform? There is only 8 ft. 
1938. Do you know if it is intended ,to carry the combined roadway upon tl1e pI'oposetl girders, . 

or are any additional girdel's to be introduced? Mr. Fincham, last Christmas, showed me a, plnn for joint 
occupation, and I remember telling him the thing would not bear the wind pressure. It was not intended. 
by that plan to introduce any additioual girders. 
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. 1939. Do you ren;iember what the width of the proposed roadway was? About 14 ft. on the top of 

. :·the .present girders. · : . · ·. . . . 

· . 1940. ~o yqu consider that the overhang 'of the road~yay would affect the wind pressure? It would 
throw you right into the river, ·without· doubt. The area of wirid pressure on the girders I estimate at 

··984 square feet .. · It is unreasonable to suppose the girders as designed wo11ld stand the wind pressure. · _ 
·1941. How do you arrive at those figur-es? It is not.cine girder, b11t two. I have made a 'model of 

t~em, _which I have here, 'fhat is twice 64ft. by 6ft. ; and there are 12. horizontal ties, of 6ft. 6iJ1._ That 
· gives the q11a~tity I have mentioned; to which the projection must be added. . · . 

1942. I hardly see how. you can take the whole of the inner surface of the further. girder. into yom• 
.. calculations as to direct resistance of wind? The girdei·s are- operi -at the b_ottom, and the wind ·pressure 
will be just as great there as on the outside. · • . . 

194R Have you made any enquirie~ with regard to-timber washed down' in floods? ' Yes. 
1944, Have you.ascertained what the extreme length of such trees would be'! From lO0ft .. to 200ft. 
1945. Would tl{ey come do~•ff with the ·branches standing·?• Certainly. . 
19,16. Would there be any danger of their getting entangled in coming through openings 65ft. in 

width? Very much. · , 

1947. What would be the result in such a case? A tree 4ft: in· diameter-~nd the:i·e are· hundreds of 
them:---would come down at the -rate of 10 miles an ho.ur.. Its weight would be from 15 to 20 tons, which, 

·multiplied by the velocity named, would strike the piers with a force equal to twice their weight; and 
-.destroy them,, ' - . 

. 1948. Can you inform me what provisio:!l. has been m'ade in No. 2 bridge by the revised plan for the 
union· of those three 64ft. girders as one girder, at the end of that continuous girder, for expimsion ancl 

, contraction? About 3in. · 

1949. · How· is that proposed. to be adjusted in the constructioi1? By expansion plates. 
· 1950. _How are you supposed to adjust that in tlie roadway? They never would expand. They 

·would buckle, owing to cast iron resting on cast iron, as sbewn on drawings. 
· · 1'951. With reference to the permanent way, how. is it propo;ed to adjust that? T_he road or per-

manent way is laid loose, and will_ not, be affe'cted. · . · 
1952. Do jrou consider there _will be any disturbance of the cased piers owing_ to the expansion·ancl 

•t!ontraction. of that long girder? I do. . 
1953. Do you consider that. in that case the stiffness -of the piers ·will be affected? The whole thing ·, 

will be disturbed, and it would not be safe to mn over it. 
1954. ·Are you .aware whefaer orders hase been given to put any stops in the side cuttings at the 

. Plenty bridge; where the side cuttings are continuous, and that if they have not been ordered they ~hould. 
Jiave been by the engineer-in-charge? 1 I cannot say. · _ 

1955. Was that side cutting taken out before you came here? Yes. 
1956. Would yo,u, as an engineer, adopt continuous stops in ~ide cuttings of 'that length? Yes, ,~here 

the incline.is steep. · 
1957. Can you inform us when you consider tliis line will be finished by the contract<)!' and open for 

traffic? I could not possibly form the slightest idea. 
1958. Will it· be open by the date of. the expiration of the contract? · That is impossible. 

· 1959,. Supposing you get within the next month sufficient orde1;,; to enable you to complete the work 
in the most expeditious manner. possible, when do you' conside1· the line might be completed and. open for 
traffic? If they would give instructions. 'to complete the railway according to certain designs I will, 
gu!!,rantee to finish it in 10 months. · 

'1960. But if you do not ge: those desigm you c_annot possibly finish it iri_lO months? No. 
1961. By tlte Chairman.-There is one question which it is pnlv fair that I should put to you, ,vhich 

you can reply to if you please. It has been stated that probably you might be inclined ro view these works 
unfavourably-,--I do not wish to put this in a personal way-throu~h having been a candidate for the office 
.of Engineer-in-Chief with Mr. Fincham. Has that consideration many way influenced you in giving your 
.evidence here to-clay ? Not i_n the slightest. , 

1962. I presume tlmt,_as a matter of pecuniary 'recompense, yo~1 can obtain quite· as good an engage
ment outside any Governm~nt office as you could in it? I wo.ul4 not accept an oi;fice. I can do bette1· 
.'outside than in. · " 

1 1963. Have you any furthe~ remarks to. offer? I merely wish to cail your attention'to the caissons in 
¾in. plate placed in 30ft. of·water. If it should be required to empty those caissons for the purpose of 
getting at the foundation 'the pressure of water upon them would be so great that they would simply get 
torn to pieces. 
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EDWARD LEON ARD PARKER e"xamined. 

1964. By the Cltainnan.-What is your occupation, Mr. Parker? I am a civil engineer. 
1965. Ii1 whose employment are you? In the employment of Mr. Falkingham, the contractor for the·· 

Derwent Valley Railway. . 
1966. When did you commence service on this work with Mr. Falkingham? · In January, 1885, at 

the commencement of the contract. · 
1967. Have you been engaged on the work .uninterruptedly since that time? Yes .. 

. 1968. Did you see the culverts as they were built along the line from North Bridgewater towards· 
Glenora? I saw them occasionally. I was frequently passing up and down the line. 

1969. A list of culve1:ts has been ·i~anded in to us by the contractor, showing where alterations and. 
additions have been niade to them. Without going into details for each culvert, can you say that that list 
of alterations, wl1ich· the contractor says has been· prepared by you, is correct? , To the best of my belief, it 
i.s correct. 

1970. ·Can you tell the Commissioners whether the size of the culverts was found to be inadequate, or 
did they fail from any other cause? They were found to be inadequate. 

1971. From what you have seen of the rainfall on the railway, are you of opinion that the sizes of the· 
culverts, as now desiirued, are adequate or inadequate? I tl1ink the waterways now provided, at any mte 
between Bridgewater and New Norfolk, are sufficient, although a little more might have been given 
i.n one or two places. 

1972. It has been alleged by Mr. Mault that the contractor-used mortar in the constmction of these· 
culverts not of quality equal to the specification, and that in some instances he had the work pulled down and 
replaced. Have you any knowledge of thiS'? I remember a portion of one culvert that was pulled down 
and rebuilt. To my knowledge, in eve1·y case the contractor gave orders to all his workmen that the full 
quantities were to be put in, and I believe they were. If not, I should look upon it as the fault of the· 
Government Inspector, who was up and down the line continually. 

1973. Did· the Government Inspectors ever complain to you or to any other officer in reference· 
to the bad quality of the lime that was being used'! Not to my knowledge. · · . 

1974. Did they ever ~omplain as to the quality of the sand? At one culvert, at 10m. l 7ch., they did 
make a complaint, but it ,vas with respect to the concrete only. 

1975. Did they ever indicate "'here you could get better lime or sand,? No. 
1976. Do you know whether the contractor had any instructions from the Government officer as to 

where he was to obtain· his lime? Yes, I believe he was asked to get it from the Bridgewater Lime 
Company, near Bridgewater. I think there is a letter from the Engineer-in-Chief asking him· to do so. 

1977. Have you seen that letter? Yes, I think so. 
1978. Can you produce it? I think I can produce it to-morrow. 
1979. Allegations have been made that lime of an inferior quality has been used, but if it can be· 

sl1own tlrnt the lime came from a source approved of by the Engineer, those allegations are very con-· 
siderably weakened. Are you certain you can produce the letter of which you speak? I certainly 

. believe I can produce it. · 
1980. With regard to the mortar, did you use a pug-mill, or di.cl you mix it in the ordinary way ? In • 

the ordinary way. · · 

1981. Has the mode you have adopted in preparing mortar been approved by the Government 
officers? It has ncyer been objected to, and we take that as approval. · 

1982. ·v{ith reference to the Back River culvert, do you remen1ber the wall that was built there,. 
and which fell ? . PerfE:ctly well. 

1983. It is alleged that a portion of that wall has been buried up in the bank ? That is so. 
1984. During the constrnction of this wall, and the constmctio_n of the culvert, have you been con• 

tinually passing along that part of the line? Continually. 
1985. Do you know if, in the ~rst instance, the foundation on which the wall was built was approved 

of by the Inspector and Government Engi11eer? Yes. With regard to this foundation Mr. Mnult simply 
ordered us to put the rough stones firmly in the earth. 'fhere •was no arrangement about going to a rock or 
gravel foundation. We were to be paid at the rate of one cubic yard for every lineal yard of the found
ation. That shows that we were not requested to go to the rock for a foundation. 

1986. It is stated by the Engineer that the failure of the wall was owing to the contractor not lmYing 
obtained proper foundations. Are you in a position to say whether or 110t the foundations which were 
obtained received the approval ofthe Engineer and the Inspector? Most decidedly. The Inspector was. 
there all the time, and indicated when we were to lay the masonry. 

1987. Was that done in every instance? Yes. 
1988. From what you saw of the work, can you state why, in your opm10n, the wall failed? It fell 

because it was not sufficiently strong to hold up the embankment. I pointed out to Mr. Mault and Mr. 
Fincham what would be likely to happen, and asked them to put stone backing behind it. 

1989. Supp~sing the wall had had the batter indicated on the drawing, three inches to the foot, would 
it then have stood, do you think, presuming you had got a good foundation'? Not, I think, witl10ut stone 
backing. We were not told to put any particular batter to the wall, and Mr. Mault ordered us to vary the· 
batter. We were to keep a:1 near the river as possible. 
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. 1990. B;I/ ·'_Llf-.,,. Stanle;IJ.~Have you written· instructions to that e;ffect? ·No ; all the orders were 
·verbal with regard to the Back River .wall. . . . . .· . . . . 

· 1991. Can ymi produce ~ny notes iii" confirmation of the stateme1it you make ? I do not think I' can ; 
'but if Anderson,. the managing mason, is called, I think he car1 prqve ·that what I say is coqect. I. have 
been slightly blamed for not objecting to do·this·work: . . · 

- I 

1992. Did you make auy protest? I protested verbally, continually. Of. tiie fir,;:t wall .we have· no · 
J>lau~ or sketches. On the 2nd February l\1r. l\,fault orcle~·ecl a dry wall from l2m. 73ch. to 1,3m . .It was· 
to be an,18in_. wall, and the bfltter would be about 1 in 4 .. The whole of this wall was built, and 149 sqriare. 
_yards of pitching was completed, '.!,'he whole of that has been cove1·ed under the bank made by ,Mr. 'Sheard. , 
Tlie value of the retaining wall buried there is £919 18s. 5cl. · 

1993 . . By the Chair111;an.~Is that wha,t you .were. paicl? Yes. 
1994. And ·what were y~u paid for the pitching? £52 3s., making a total ~f £972.1s. 5cl. The · 

.quantity of retaining wall pi1lled down is 668 cubic yard1-J, and is now being .rebuilt. .The order we rec§ive'd 
for the rest· of the. wall, from l3m., ,vas a verbal order, mid the only instruction we have is a sketch in 
Anderson's book. This is the place [pointing· to the plan J where_ I asli'ed for a stone backing. ; 

. 1995. What eviden9e have you to corroborate that? ,Anderson can.c~rroborate that statem,e1it. On · 
Feb111~ry 5th Mr. Mault agre!)d to. pay for one ct1bic yard for every lineal yard of e;xcavation.' 

1996'. -\Vas that an advantage. to the Govemment or otuerwise? J t was a f<lir· arrangement, but it 
.-shows that he did not intend us to go to any depth. Abdnt the 28th March the wing-wall showed signs of 
,giving way. At that time there we·re 75 cubic.yards of squared masonry built in that one abutment, and . 
_the wall itself was, about 20ft. high. Inspector SJeightholme expressed ·himself satisfied with-the-quality of · ! 
the work, but said the wall was to9 slight to support such a ban~. That' was 011 the 30th .iVIarch. , , 

. . 19t)7. 'Will··you state whether that design.was in accordance with the con_tra()t drawings.? We have 
no original drawing's for .that particular culvert, but I should certainly say it was not in accordan()e with the 
,CO!].tract drawings. On the 18th April I receiv~d an altered plan of the culvert'. l\fr. Fincham· inspected 
the work' on the 14th April, and that was one of tl1e days I asked him to get stone backing-behind the 
retaining- w~ll. . ~Ie declin~d to ~o so. The next plan I ha v:e is No. 19. This i~ nearly the same culvert, · 
but after my 'drawmg attent10n to its• want of strength, Mr, Fmcham ordered Mr. Mault to m!;\ke an arch. 

· · 1998. How did this arch come to be designed? I suggested it in ol'der to strengtl1en the work. : On 
the 17th April, _Mr. Fincham, after making some few complaints about the retaining wall, and after sending 
·a letter saying he thought it was n_ot quite up to specification, came up and visited it. I pointed out that 
there was no specification for the retaining wall at all, and that the wall was built to tl1~ inspector's sati~
faction. Mr. Fincham. expressed himself as highly pleased with a portion of' the wall that he saw, and 
that was the' very portion of the wall that gave way not many days afterwards. .In a letter I wrote to Mr.· 
Fincham informing him of the accident, I' called his attention to that fact ; and Mr. Fincham addressed the 
followi,ng memoi-andum in reply to the contractor :-

Public TVoi·lls Office, Hobart, 7th .Ll'Iay, 1885.' 
DERWENT' VALI,EY LINF.. 

. ' 

(Extract from letter datell 4th May, 1885, signed·" J. Fa.lkingham, per E. L. P.") 
"The portion of the wall that has given way was exami11ed a~1d· appro,,ed ~f by you, and yo1i pointetl it out as 

,a pattehz fen~ th'e rest of the wall to be built by." , . . . · · _ • 
MEM~· ' . ' 

· The above· extract· appears in y6m· letter of 4th inst. Will you be good enough to say- if this applies to the fac,e 
appearance, or if you refor to the thickness and stJ~engtlt <//" wall. If the latter, I can only say that it is not corrf:!ct, . 
·and I must ask you to order its withdrawal. · · . · , ' 

The approval ;was given sale~y to a portion ef tlte face-joints ·that I found satisfactory, after condemnii1g mi1ny 
that your agents admitted were bad. Both the bad joints·ancl good joints.were pointed out in th_e presence of s_everal 
of your officers !J,S well as mine. all of whom were eagerly listening. · • , ' · · 

I·really cannot helJJ regarding this paragr11ph as an a,ttempt, on the pai•t of'. your agent, to rid you of a·re~ponsi-' 
bility for the fall oi the wall that ·I never did, and never inten<l~d to throw upun you ; and seeing that at the same, 
meeting I actually told the resi<lent engineer that the wall was too weak, I feel that an apology is due to· me; ·. · 

' ·J. Frnmunr, Engiiieer-in-Chief. 

After the visit referred to I again asked.for stone backing, and at last M:r. Fincham tried tq pa~~ it off as a 
joke, saying "1 had played:'that tune too long, and had better try something else." On the 5th :May Mr. 
Fincham again visited the Ba.ck River, and it was on that occasion he said we ought to have refused to 
build the wall, and he ordered the line to be t~rown further back from the 'river, and a ·dry rubble wall, 
20 in(:hes thick, to be built. At that time 148 yards o~ 10 inch pitching had already been completed. ·O~ 

· the s:mie day he gave the order to pull the wall d9wn and build as per plan No. 40 .. That plan was never. 
carried out. 1\'Ir: Sheard came before it was commenced, a~d gave- us a different plan to work. from. On, 
the 13th · May we had plan No. 34 for the culvert, in which the arch is used, @cl we were ordered to put in' . 
10 feet of1<tone·backing. Th:,,t was after'most of the damage had.been done. Plan No. 40 was· received 

.-011 the 28th May. That is_the last of Mr. Mault's plans, and on the 3rd June •he was -succeeded by-Mr. 
Sheard. I pointed out 'to him, as I ha_d done to Mr. Mault and Mr. Fincham, the spot I considered most 
dangerous, a.t 13 miles 6½ ,chains.· A portion of the wall is there buried ]lnrlel" the embankment, and I all'.': . 
afraid _it will go ·into the river unless it is strengthened. The next plan is Mr. Sheard's. . 

' [Mr. Parker put in plan, No. 63, received on 2nd July, 1885. This is the plan on which we are 
now building the Back River wall.] _ ·· 

1999. By J.VIr; Stanley.-'ls there any .batter here? No, it is a perpendicular wall (plan inspected) . 
. Iustead of the , stone backing originally ordered by Mr. Thfault we are now putting in lime concrete, With, 
lumps of_.stone thrown into it. . , .. · · · · 

2000. That is the final plan .'received? Yes. · 
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2001. What is proposed to be done with the walls of tli'e culvert ?-what are they? They are niasomy; 
· 2002. What thickness? This•is th~ plan th.at succeeded that by Mr. Mault ... '1:'hi11 is a section- through 

the' abutmen~ and through the arch. It is to be 4ft. 9in. in thickness,-a solid abutment. We have no· 
_ section of the counterforts.. In reference to the wall between the culverts· and the di·y stone pitching, it is 
· a 4ft. vertical wall, backed with· 5ft. Sin. of concrete, as shewn in the plan. 

2003. Are there any weepers? Yes, there are weep-l1oles ; but 'only through the masonry. 
2004. Then the water will be apt to head up behind the concrete? I can't say if they have altered 

the plan since ; but I think they are putting pipes through the concrete. I woulrl like to submit a sample 
of the mortar from there. I took this out of the wall that was pulled down (samplE) submitted.) _ 

2005. By J.l!lr. Lawder.-That seems good mor'tar ; but the sand is rather too fine? I don't know if 
your attention has been called to it; but the contractor is limited as to the distance within which he has 
to get the sand ; I think it is 2 miles. 

2006. As to, the quality of- the sand. I presume you would refer to the Resident Engineer 
if you could not get g·ood sand in the district? Yes; but no question can arise, as there is plenty of sand 
in the district all through. A slight exce.ption was· taken to the quality' of the sand at 10m. l 7ch.; but 
it set afterwards. (Quoted the contract,,page 32, sec. 20.~ . 

2007. · By tlte Ohafrman.-In reference to the carrymg on of the works at Back River, has there been 
any departure from the orders. given by ·the Government engineers or inspectors at any time? None 
whatever. · 

2008. Has the contractor alwa,,s endeavoured to carry _out the orders of the Government Officers? 
Most certainly .. He has done his utmost to give satisfaction. . 

2009. Has any written complaint 01· communicat_ion been sent from any of the Govemment Officers 
expressing dissatisfaction as to the way the work has been carried on? Yes, there have been a number of 
~~~ ' . 

2010. What are these . complaints? There are so many letters, and such extra~rdinary complaints, 
that I can't tell from memory. · · 

2011. Were there any serious co~plaints from Mr. Mault? Very few. ·I don't know of one.· · 
2012. What are the complaints made by Mr. Sheard? They are so numerous, and so trifling, that I 

. can't say. 
2013. W '1 don't want the trifling ones? They 'are all trifling ; I don'-t know a really serious, 

complaint. 
2014. H~s he objected to the stone at all? Yes, at No. 1 bridge. 
2015. At B~c~ River? No. That is the best qu~rry we have. 
2016. Has he objected to the mortar? No. 
2017. Theri the only complaints. have been as to trifling details? All trifling. 
2018. Anything more as to Back River? No, nothing else. I want to d1·aw attention to the way 

in which the survey was made. Money might have been .saved by avoiding the Back River wall 
altogetlwr. With _a very slight deviation, they. might have crossed the Back River higher UIJ, 

2019. Would that have gone through private properties? Yes, I would have. gone away from the 
present line and taken it further inland before coming to Back River, at a farm-house there. Unless there 

: is some grave objection, I don't see why they should not have avoided Back River wall altogether. 
2020. Mr. Mault stated, when asked, that the sum that would have ·been asked by the landholders 

would have beeri so great it v,;ould have increased the expenditure too much. I don't think it would have 
been much.· 

2021. · Does not the railway now traverse private property in front of the rivei·? As it goes at 
present it cuts up more valuable property than if it had been t~ken in the direction I speak of. With 
respect to the laying ou_t of the line, it is necess!Lry to draw attention. to the way in which it was carried 
out. As regards the bench marks, nearly all in the ~entre of the line ; and, when the clearers came, all 
the bench marks went. The pegs used fm' intersections were nearly- all knocked out; and when we came 
to put fo the centre of the line it was a most difficult thing. I also found a number· of errors in the lines, 
and also in the position of the curves. I will hand in a letter from Mr. Mault in am-wer to mine in which 

· I called attention to these errors, and inclosing the instructions he sent in reply to my letters. He said 
it was an error in the magnetic bearing, and he would have to check all through the work. The bearings 
in the plans were incorrect. · 

2022. Were the bearings so. incorrect as to interfere with the working of the line? They were in 
some ·places. In one place I found the line 4 feet out. We have had to alter the radius of a number of' 
the curves in order to get a line at all. 

2023. The survey was carelessly laid out? Yes, the intersections and bench marks were badly laid 
- out. Pe1;haps the most serious portion was the fence pegs. There were none put in. For the greater part 

of the line there were no figures at all to show where the line was to go. We wrote to Mr. Mault about it, 
and he said it was the contractor's d'i1ty to put in the pegs, and that we should have to set out the work 
ourselves. 

2024. Mr. Mault stated to us that where the line intersected Crown land he had no authority to s~t 
out the work,-that duty lay with the district surveyor? But there was very little Crown land to go 
through. · 

2025. Then the bulk of the iand is p1:ivate land? Yes. I wish to t~ll you that a Mr. Frodsham ~vas. 
sent up by the Department to put in the fence pegs. I found errors in his pegs of as much as 2 or 3 feet. 
I pointed these out to Mr. Fincham, and he_ only told me to ignore Mr. Frodsham's fence pegs altogether •. 
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'That was a.serious thing, because the Department. can never :lind·out what)and is taken from the '·land
holders without making a descriptive survey. ln many cases Mr. Frodsham's pegs came right on the 
-slopes- of the cuttings. S twh a ·thing· -might lead to a large amount of money being spent. to prevent law 
suits in the future throu'gh our taking more land than was paid for. · -. · 

·2026. Have ~he Crown the conveyances of the land taken? I can't say; but I know ·we should have 
·the land properly defined. I was three years in the plan-room of the Victorian Survey Office, an_d they were · 
most careful in m'atters of this sort. In respect to the culvert at Orn. 15ch. I drew the attention of-both M;r. 
··Mault and Mr. Fincham to it 9eforc the flood. · .. · . ' · · 

. 2027. M:r. Fincham said the contractor was reponsible for the damag~? On the 10th Jamiary we 
-received a plan of a brick culvert, and on the 28th Jan_uary it was done away with, and this sh'tch was_ 
sent. (Puts in plan.) · 1 pointed out the_ defect, and that there was only 3ft. 3in. between the piles, and the 
,beams were the same length (witness explained on the plan). I pointed out the insufficiency of.the water-

··way. I then requested him to put in a 20ft. waterway, and the contractor did his best to get him to do it . 
.A,11 this was pointed out to Mr. Fincham and Mr. Mault long before the culvert was comqieIJ.ced, and · · · 
,when at last it did give way, t1uee 15 feet ope11ing were decided ~pon. (Tracing of the culvert submitted.) · 

2028. By .ii.fr. Larvdm·.-W e1·e the materials ordered for the 3 feet culvert shown on the plan? -Yes, 
·they w_ere ordered. · · 

2029. Were they actually provided? Yes, but not delivered on the ground. 
2030. Can you give the dntes of the ordering of the culvert of3 feet and of 3 15 feet pile openings 

and the construction of the latter? The <late on ~he plans is 9th December, 1885. vVe commenced . 
. the work of 3 feet culvert soon after, and the 15 teet was commenced last-month. 

2031. Did you· receive· 01·ders to commence before that? Yes, the opening of 15 feet was ordered ori 
·.26th September. · 

· 203i,A. And from the 26th Septe~nber to the time of the -flood, nearly two months, the contractor hacl 
,made no arrangements to construct -the work? Yes, the timber was ordered. The order was sent away 
'immediately. · 

2032. ·:could you not have constructed this waterway within the two months '7 No, · we could, not get 
· rthe timber. It- was perhaps fortnnate in one way, because .had it been constructed as originally ordered it 

would have ·been washed away. No. 1 bridge is the next thing. , · I have an addition to the original 
-plans,-19 new ones. - -

2033. By the Chairman.-Are those details only, or variation_s from tl~e original plan ? • Yes, they are. 
·variations. They are details of course, but alterations of the designs. I wish to show the alterations made, 
-and I can give the dates. There were nineteen plans and alterations_ of this bridge. (lVIr. Parker was 
asked to hand in a list of the ni:ne~_een plans at a later period, and promised to do so.) The most important 
-alteration was the alteration of the original wing-walls to the solid abutment now built. I should _like to 
-submit to you the first and' last plans ordered. You need riot see· the various intermediate changes. (T,he 
witness here put in the first and_ last plans, and said there were _nineteen drawings altogether .for, the 'bridge.) 

_2034. By ~Mr. 8tanle,y._:.____And these nineteen drawings are not ~f separate details, but alterations on.~ 
,of the other? No, they are all alterations oue of the other. The height of the bridge was reduc!Jd from 
140 feet to 136 feet. 

_ 2035. By M1:- Lawder.:__Can you say why this was done,-was it owing to a reduction in the formation 
level, or in the masonry levels? It was a reduetion of the formation level. The, low:ering of the girders in 
any way reduced the masonry. I should now like io submit a document which is the most important of 
the lot. - It is a list of the focreasefl over and above the amount of the contract schedule which will have to 
be paid for when the work is :finished, and shows that the contract will cost over the original schedule 
.£44-,562 13.~. 8d. That is, the amount in excess. The list was handed in as follows,- . · 

,J 
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DERWENT VALLEY LINE . 
.ST ATE.1lfENT shmping Quaiitities in excess of Sclteclule. 

Quantities Quantities 

Item. De~cription of work. Schetlule COil\]lleted to required to 
quantities. data. complete 

Contract. 

I Clearing ............................ 24¼ miles 24 miles 5¼ miles 
4 to 9 Fencing ............................ 82,940 1. yds. 21,817 1. yds. 67,323 1. yds. 

10 Cills and struts ...................... 250 c. ft. 250 c. ft. 500 c. ft. 
11 Round posts ...... .... .. .... ········ 250 No. .· . 2G50 No. 
13 Taking down and re-erecting fences .... 440 l.yds. 10531. y. .. 
18 12-ft. occupation gates ................ 20 No. 82 No. 50 No. 
20 Excavation in cuttings ................ 171,718 c. y. 171,718 c. y. 10,000 c; y. 
21 - Side cutting ........................ 1000 c. y. 43,200 c. y. 15,000 c. y. 
22 Ex'cavation in station grounds ........ 500 c. y. 3036 c. y. 20,000 c. y. 
24 Excavation in road and creek diversions .. 1000 c. y. 19,071 c. y. 10,000 c. y. · 
27 Side ditches 10,000 c. y. · 12,181 c. y. 500c. y. 
28A Excavation i,; f~~~ci~ti~~: : : : : : : : : ; .: : : : 1000 c. y. 6850 c. y. 2000 c. y. 
30 Benching to embankments ............ 500 c. y. 4587 c. y. 413 c. y. 
34 Cement concrete in foundation 200 c. y. 272·63 c. y. 200 c. y. 
35 Ditto under water ................ 200 c. y. 208·75 c. y. 200 c. y. 
37 Lime concrete ········ .. ··••,•··· .... 200 c. y. 568·00 c. y. . 600 c. y. 
43 Squared masonry in lime .. , ... .' ....... 200 c. y. 2473 c. y. 6000 c. y. 

Cement concrete in caissons .... ...... Nil. Nil. 1500 c. y • 
44 Squared masonry in cement ........ .. 50 c. y. ll7Gc.y. 200 c. y. 
45 Ashlar in cement .................... 1000 c. ft. 3818 c. ft. 12,0()0 c. ft. 
47 Angle drafts ........ ........ ...... .. 500 l. ft. 4512 1. ft. 2000 1. ft. 
4-,;, Ashlar in lime Nil. 1124·94 c. ft. i) ······ ................ .. 
50 Dry stone backing ...... .. ·········· 25 c. y. 179c.y. 1000 c. y • 
51. Flat stone covers ...... .... .. .... .... 100 c.;ft. 657•41 C ft. Nil. 
54 Dl'y l'etaining walls .................. 100 c. y. 1289·46 c. y. NU. 
61 15-inch earthenware pipes ............ 50 I. ft. 489·50 1. ft. 100 I. ft. 
62 18-inch eal'thenware pipes ............ 1500 I. ft. 2050 ]. ft. 100 !. ft. 
76 Hardwood box drains ................ 1500 c. ft. 4095 c. ft. 500 c. ft. 

70&80 Bridge il'onwork-(about balances itself) 
92 llfotalling and binding, ............... 1000 c. y. 146q c. y. 6000 c.'·y. 

104 Cement ............................ 25csks. lOOcsks. 100 csks. 
105" Powder .................. : ......... Nil. Nil. Nil. 
106 Excavator .......................... ·50 hrs. 26,362 hrs. .. 
108" Ganger ............................. Nil. 1220 hrs. .. 
110 Boy ................................ 50 hrs. 17,945 hrs. .. 
116 Smith .................•............. · 50 hrs. · 925 hrs. .. 
ll7 Striker .....................•........ 50 hrs. 889 hrs. .. 
121" Carting at Rocks .................... .. .. .. 

Cr.-Coment in cylinders ..........•.. 800 c. y. Done awa~; .. 
with. 

Quantities Amount in• 
in excess of Rate. excess or 
Schedule. Schedule. 

.£ s. d. 
5 miles 301. · 150 0 0 

-6200 l.yds. Is. Gd. 465 0 0 
500 c. ft. 4s. 100 0 0 

2400 No. 5s. GOO 0 0 
6131. y. Is. Gil . 45 19 10 
112 No. 7l. 784 0 O· 

10,000 c. y. 2s. 3d. 1125 0 O· 
57,200 c. y. ls.· 2860 0 0 
22,536 c. y. ls. 1126 16 0, 
28,071 c. y. 2s. Gil. 3508 17 G 

2681 c. y. 10d. lll 14 2 
7850 c. y. 2s. 785 0 0 
4500 c. y. ls. 3il. 281 5 O· 

272·63 c. y. 50s. 681 11 G 
208·75 c. y. 55s. 574 1 3 

968 c. y. 30s. 1452 0 0 
.3273 c. y. 40s. 6546 0 O· 
1500 c. y. 4l. 6000 0 0 
1326 c. y. 55s • 3646 10 0 

14,818 c. ft. 4s. 6tl. 3334 I O· 
60121. ft. Is. 3d . 375 15 0 

1124·94 c. ft. 4s. 3d. 239 0 11 
ll54 c. y. 30s. 1731 0 0 

557·41 c. ft. 3s. Gel . 97 10 11 
ll89·4G c. y. .30s. 1784 4 0 
539·50 1. ft. 7s. 6el. 202 G 3 

650 !.·ft. 10s. · 325 0 0 
3095 c. ft. 3s. 464 5 ·O 

646G c. y. 6s. 1939 16 0 
175 csks. ll. 175 0 0 

.. .. 2Gl 18 4 
26,312 hrs ls. Gel . 1972 3 0 

1220 ht·s. 2s . 122 0 0 
17,445 hrs. Gel . 43 2 3 

875 hrs. Is. Gel . G5 12 6 
839 hl'S. 1.~ . 41 19 0 

15,324 loads 2s. 3d . 1724 4 3 

45,762 13 8 
.. 30s • 1200 0 0 

44,562 13 8 

E. L. PARKER. 
5. 3. 86. 

2036. By Llfr. Stanley.-Does that list merely represent the amount of work executed in the terms of 
the contract, or claims other than matters of measurement? No, it is simply for measured work ; not 
outside claims. · 

2037. By 1111·. Lawder.-Is that for the work when finished or to date? It shows both the probable 
quantities and the work finished. 

2038. By .11:lr. Stanley.-Have you.' made out any particulars as to any deductions there may be from 
the contract schedule as a set-off to this;? I have not done so. I do not put this forward as a very 
accurate statement of the quantities required to con'lplete contract. It is submitted merely as far as I could 
do so. I have left out of the list things that would counterbalance any deductions. I think this list shows 
wliat the amount will be over and above the contract. 

2039. B.?J t!te O!tafrman.-N ow are you certain about that statement? To the best of my belief it is
a fair statemeut of the extms. I have given the schedule quantities and quantities completed tQ elate; ancl 
in a great many cases they are above the schedule quantities, so there is no doubt nbout it, the quantities 
1·equired to complete the contract will be ·very near the mark. I think-you will find it a tolerably accurate· 
statement. 

2040. By .1lfr. t;tanlev.-Can you st!l,te the probable cost of the retaining wall at B~ck River? I 
cannot state it at the moment. 

(Witness ·w~s p1·e~sed on this point, and eventually said he would ascertain the cost ancl forward a state--
ment to the Secretary.) . 

2041. You said tl1at in the case of the first retaining wall no specification as to the class of work was 
provided ? No, none. 

2042. What instrnctions or directions did yon get in •respect to the building of it? We were merely 
told to build a dry rubble retaining wall, ' . 

2043. _Did you see· no specification-did you not get from the Resident Engineer instmctions as to· 
building it? We were tolcl to build a dry rubble retaining wall, and, when it was nearly built, it was found 
there was no specification. _ , 

\~ 
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2044. Did not Mr. Mault give instructions as to random· or conrsed .work? · Random,, yes •. 
Coµrsed ,vork, no. · _: 

. 2045: It has been stated in evidence that when Mr. Sheard t~ok charge he had occasion to find fault 
with the construction of the w01·ks between Bridgewater- and New Norfolk? Yes. 

2046 . .And' it -has been stated that some of the work was struck out of the certificate?: No, not struck 
out of the cert~ficate, but reduced in price. Only one small piece of pitching was struck out of the certificate.' 

2047.· By .1111·. La_rvder . .:.:_Can you tell the cause of the bad mortar which we saw in the course of our· 
· inspection the other day ? No, I certainly cannot. _ · · . 

2048. You also· must have observed th:it it showed neither cohesion 1101: adhesion? I cannot account for· 
· the failure. . 

2049:' As far as we took down the masonry the moi-tar was bad? w· ell, I thought not after the 
second stone. · · · . 

2050. We noticed ·that it was· very inferior indeed ? No doubt the first stone was in bad mortar. The 
greater part of the mo1far is very g·ood, but some is inferior owing to the want of sand. There is no good 
sand here for mortar.. . · · 

2051. -:t>o you then think that an exception. Do you not think the mortar is of the same nature all 
. through-? · I- think ,not. In respect of that particuh.u.- culvert it would be. 

2052. Would it not be desirable to take down that culvert? I think not. 
2053. If the mortar is bad is it not desirable to take it down? The mortar is not of such inferior 

quality as to render it necessary to take it down. 
· 2054. Is it customary to wet th!'l stone in building? No, it has not been customary, not in all cases._ 

I-don't think it has· been done generally. . . 
2055. Can yoµ have good masonry without wetting· the stone, especially in dry weather? No doubt 

it is better to have it wetted,. but I have seen a great amount of mortar used where the weather was par
ticularly dry without wetting, and it has made good work. 

2056.' Do you consider the lime ~sed was good lime? I don't think it the best oflime. 
2057. What quality of lime is it? I can hardly say. 
2058. Is it ·hydraulic lime? No. 

· 2059. Is it fat lime? I cannot say. I have not examined it particularly, and cannot express an 
opinion. 

2060. ·Have you ever called the attention of the Engineer-in-Chief to the quality of the lime? No. 
2061. Has llis attention ever been called to it? · Not that I ·am aware of. The lime came from 

Bridgewater. 

· 2062: .Are there any particulars ~s to the tensile strength of the lime ? Not that X am aware of. 
2063. Were any experiments made cin the works to test'its strength? None tliat I am aware of. 
2064. Is it not usual on works of s,uch magnitude to test the quality of the lime used? Where it has 

been found defective, yes. 

2065. Under · any circumstai'-ices · is it not usual to test the quality? No ; I have seen large works 
carried out.without testing. 

2066. That.was; I presume, where the lime was of known good quality? Yes, where the lime was 
known. 

2067. Where there is a risk· of using interior lime or mortar, would it not be wise to test it? Yes~ 
where there is a doubt I think it should be tested. ' 

2068. Then do you think there was a serious doubt in this case owing to bad sand? · Yes. 
2069. With reference to the Back River wall. again,--:-of what was the backing composed when Mr. 

Fincham inspected it? Of stone and earth. 

2070. I think you observed it was a stone backing? Yes, to a particular point. .Again, I think that 
Mr. Fincham asked the q tiestion when he inspected the work, ·" how much was backed with stone?" I 

· pointed out to him where the stone backing came· to. · 

, . 2071. Did I understand you to say that Mr. Fincham did not approve of further ba:cking with stone 
in consequence of the cost? No; I did not say that. , I said the embankment was formed of rock from the 
cutting. The rock was put in without _being hand-packed at all. I wanted to have it backed with hand
packed stone, but Mr. Fincham would not give the order because it was too expensive. 

2,072. On what score? · That it was too expensive. , 

2073. Did Mr. Fincham endeavour to come to any terms with the contractor as to a special rate for 
the large amount of such packing required behind that wall? No, not to my knowledge. . 

' 2074. If 1ie had done so, would the contractor have been willing to make fair special ·terms for it with 
Mr. Fincham ? That is a question I cannot answer. I thiuk the terms of the contract gave· very fair 
pi-ices. · 

. 2075. Mr. Fincham seems to think the contract rate a high rate for dry stone packing-do you think 
it higJ1? It is a- good price, np doubt. · . -

2076. Is it too high- a price? I cannot _say that.- It was the price that was tendered for and accepted •. 
2077. That was, we are told, under the supposition that there would be only a small qu,antity. Is it 

not a very high price .for a large quantity? It is a high price, no doubt; but I think it is unreasimable to 
ask a contractol' to reduce his prices mernly because the quantity of particular work is increased. 
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2078. -Had the resident engineer power to give a special contract for any extra. work? I never 

heard so. 
2079. Do you think the contractor would have been willing, under the special circumstances, to agree 

to special terms? I don't think he would have been willing to agree to alter' his prices. 
2080. Do you consider that_ Mr. Sheard's objections to alleged bad stone delivered at No. 1 bridge 

were fair and reasonable or not? I cannot answer that unless the stone was pointed out. I have seen stone 
on the ground intended for two bridges-some at No. 1 bridge and some at the Plenty~that I do not 
consider it fair to condemn. , · 

2081. There was a stone at the Plenty Bridge, pointed ouf at the time of our visit, which had been 
objected to. Do you consider the objection fair or not? I cannot say. Some of the objections made were 
fair and some were not. There were some stones with flaws in them where I think the objections were fair, 
but there were other stones where I don't think it was fair to object. · · 

2082. Do you consider tlmt the stone upon which we saw tp.e man tise the chisel was a good stone ? 
Yes, that was a good stone, because it will harden by exposure to the weather. · 
· ·. The Commission adjourned at 6 P.llf. 

MONDAY, MARCH 8, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 

·,ARTHUR WM. L4,WDER, Esq. 
THOS. C. JUST, Esq., Secretary;, 

MR. FINCHAM, rn-examined. 
·2083. By the Chairman.-The Commissioners desire to give you ai:i opportunity of replying to some 

statements which have beeri made by witnesses at New Norfolk; it -appears you also wish to make some 
explanation in ·regard to certain questions put to you on your first examina,tion? Yes; there are two or 
three questions in reference to which I should like to say something. 

2084. The first matter that I should like you to explain is in regard to question 79. You were 
asked, " Then Mr. Sheard would entirely unde1'take the supervision and determination of the cul ye:ts from 
the New Norfolk township terminus of the line? " and yo.ur reply was, " He would." What atlditional 
explanation have you to make? I mean that beyond New Norfolk certain culverts had already b2en con
structed, as well as the bulk of the culverts between Bridgewater and New Norfolk, before Mr. Sheard took 
charge. ·. . 

2085. And below? My answer was correct as to the bulk of the culverts which were below New 
Norfolk, but I did not remember at the time that some of them above New Norfolk were constructed before 
Mr. She.ard took charge. My answer was correct generally, but I wished to make it more particular. 

2086. The next question I ask you about is, " Did you approve of the alteration-the diversion 
-of the line at this point, i:e., Back !liver, from the route shown on the Parliamentary plan to the 
present one?" to which you replied, " No, I did not. I did not examine the line after it was pegged 
beyond New N 01folk. I knew from the contract plans that it had been marked out" ? With respect to 
taking the line from the high ground at Back River, Mr. Mault informed me that he intended to take the 
·survey there. Before the work was begun he ir,formed rqe he intended to take the survey along the river 
~~ . 

~087. Then did you approve of that? As at the time.it was mere!? a question of survey, I assented 
to it. 

2088. I presume you knew what works required to be constructed on the banks of the river, supposing 
_you• gave your assent to the alterations? I expected that in accordance with my .instructions to Mr. Manlt 
I should have had an opportunity of going up there before it was too late. 

2089. That is before it was finally determined upon. You then saw that.after he had dete1mined and 
pegged out .the line, the levels of which he submi'tted to you as a proposed alternative plaa? My instructions 
to him we1·e-to advise me fro~ time to time when he had a section of work surveyed, that 1: might go up and 
inspect it, but beyond that -first port.ion he did not do this. 

2090. Then had he authority to determine these alterations of the line without informing you of what 
he was doing? When it was too late for me to alter the line, owing to the necessit.y of calling for contract, 
I examined the plans and sections and adopted the s11rveys. 

2091. Without looking over the ground? There ,vas no time for it, a11d there was nothing in the 
plans to lead me to believe for one moment that the wo.rk would become so costly as it has since become. 

2092. Then, after he had made· these alterations, when was the first time that you tested the work at 
the Buck River deviation ?-was it before 01· after the cont1:act was .taken? After. 

2093. This contract was let adopting; the deviation by way of Back River? Decidedly. 
2094. So that you were committed to the route by the letting of the work 1 Yes-; I ""as committed 

to it. · 
2095. Is that the explanation y~u offer? Yes; partly iu justice to Mr. Mault, as he said he intended 

to take the sunev along the -river. 
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2096. The next question which I.und.erstand you ·wish to make some further expl;nation is No. 219 T 
·. It is this-''. Can · you furnish the Commissioners· with a copy of those instructions"--that is the· 

general· instructions for marking out the line-and your reply "Yes, I will try. They were not written. 
. , instructions ; sample contract plan~ were shown the Engineer,. and he agreed for a cet·tain price to do the: . 

work, &c." 1 [ meant.the latter part to correct the· first. After having said "Yes, I will try," I rememberedi 
hat there were no written instructions. I merely asked afterwards that that reply should be omitted. 

2097. ·Then No. 222 question is-" I understand you to say that in~ other· cases there was a 
special. vote," and your reply is-" Yes ; in one session . · we had so many Parliamentary surveys pro
vided for; ~nd so many contract surveys. This apP,lies to the Fingal and Scottsdale Lines . : all the rest 
came out of the construction vote" 1 · My _answer is not so clear as what. I should like it :to ·be. As a 
matter of fact the contract survey for the Derwent Valley, the Fingal, and the Scottsdale Lines came out of 
the vote for the const1'uction 'of those lines. · · · 

2098. The whole of them 1 Yes; Iri: special cases a special vote· has· been provided for the contract 
survey. 

· 209!:J. Are there any other remarks which you wish to make with respect' to that 7' No, ·I don't-think 
. so. . . ' ' . . . 

2100. B.11 Jir. Stanley.-Was any estimate prepared of the cost_:_the probable cost-of· the line as 
surveyed o_n the south side of the· Derwent River on the· basis of the Parliamentary plans first .iubmitted 1 
Yes, to compare it with the proposed northern line ; and I believe the estimate was made by Mr. Mault. 

2101. Can you furnish particulars· of that ·estimate to the Commis_sioners 1 .' It is quite possibie that I 
can find the details. It was gon'e into by Mr. Mault, and· he reported that practically there was n0> 
difference, as .the extr'.1 length·was outset by- the eost of th!:' bi•idge on the Derwent at New Norfolk. . .. 
. 2102. As far as you can recollect, the estimated cost was a:bout the same :('or both lines? Yes, I. 

reckoned it was about_ the same. · 
2103. Can ·you.recollect whether iri that estimate any allowance was made for the proposed new bridge· 

across the D_erwent at Bridgewater 7 No ; Parliament had fixed the junction at North Bridgewater. 
2104. Have you any information as to the flood level at North Bridgewater, that is; of tlie flood of' 

1863 7 Not that l am aware of. ' 1 • 

2105. Do you:'know whether the height of that flood 
0

has ·been recorded in any 1way·1 I don't. 
2106. With regard to the schedule of quantities attached to. the contract, I think you informed _us the·· 

. other day that the quantities were taken out by l\'.(r. Edwards 7 In common with the rest of the contract' 
work. : · 

2107. We have been informed that, except in the items of fencing and earthworks; and a few other
unimportant items, these quantities ·do not represent the actual amount as calculated from the drawings, 
and sections. . Were you aware of that_ at tlie time that Mr. Edwards furnished you with the quantities 1' I 
was aware that in the case of the girders the quantities were approximated, and I believe in' the case of one: 
or two minor items, but I cannot recollect which. · . · , ' 

2108. In looking _through the schedule of quanti.ties, the quantities for concrete culverts and other· 
works, such as drain pipes.an,d woodwork, ~fre merely·assumed quantities. Was youl' attention drawn to• 
that at tlie time they were furnished: to ·you by Mr. Edwards 7· I was not aware of that. 

· 2109. You observe that those to which I refer are all in round figures, evidently not taken from; 
actual estimate ? (Document refefre~ to.) Yes, it would not . be possible to get e~act quantities, and I 
assumed that the nearest even figure was put down. · 

211'0. Did you consider, then, that the quantities as fui·nished to you in this schedule were sufficiently: 
near to be a guide to the probable cost of the contract 7 Yes, because deficiencies in some would be 
met by excesses in others. As a matter of fact I think the provision in the item ironwork will be much in 
excess of the actual cost to the Government. 

2111. On, the other hand, "'.e are informed that most of the items under the heao.· of maso~ry will be 
very largely exceeded, in some cases by ten times ? I cannot state by what amount, but I believe tha't the 
masomy items will be exceeded. 

2112. Then dicl you consider that these quantities would fairly represent the probable amount of work .. 
to be executed 7 I did, as Mr. Edwards was employed to get them out for me. 

2113. Did you take any means of checking the correctness of those estimates 1 I· could only have· 
done it personally ; and with two or three other lines in hand at the same time, it was, impossible for me t9-
go into calculations· of details myself. 

2114. Then you left the matter to his judgment 1 He was paid for proper schedules, and I left the
. matter to his judgment. 

· 2Ii5. Have you any information of the probable total amom:1t of the contract, estimated at the sc)i.edule·, 
rate ; that is, for the work as now being carried out ? Yes, I have, in my office. 

2116. Could'you furnish it to the Commissioners 7 Yes; 
2117., Will you a~so be good en?ugh to furnish the probable co'st of station buildings ~nd. other works,, 

let by separate' contract 1 I can easily do that. , · . _ 
2118. Also a list of rails and other material as supplied by the Depai-tment, as well as the sup~rvisio~ ... 

I may state that our object is to obtain as nearly as possible the total probable cost of the Derwent Valley 
Railway as it is now being carried out-? I can supply that by the monthly estimate of liabilities to the· 
Minister . 

. 2119 .. By Mr. Larvder.-I think you said the origi~al estimate- was p~epared in your own offic!l ?' 
Th'at_is a private estimate. I ipade ,it for checkin? the'tenders as they came in. · · 
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2120. It is, then, an official . record,-hardly a. private estimate,-although it was made for your own 

pe1·sonal information? I mean by "private'' that it was not meant for anyb0<;ly outside the Department. 
2121. By .1.lfr. Stanley.-! take it that you looked upon it a~ a confidential estimate for the information 

and guidance of the Minister in deciding upon the tenders ? For that purpose alone, since the tenders 
-ranged from £80,000 to £1~0,000. · 

212',:! Will you state the total amount of the estimate for work tendei·ed for? £74,379. (Document 
Jianded in.) · · • 

· 2123. Mr. l\fault has stated in evidence that the reason for his having skirted so near to the river 
bank in the vicinity of Back River was in consequence of his having received special instmctions from you 
that he was not to interfere with the property at that place ? I have not the slightest recollection. · 

2124. Were any general instmctions of that nature given by you? . I am quite unaware of any. 
2125. TheU: he was not in any way tied by such instmctions? He was absolutely free. I am quite 

unaware of any such instructions having been given in regard to any part of the line. 
2126. Mr. Mault laid considerable stress on that point,-to the fact of his h;LVing received instructions 

from you to avoid interfering with private property? I think that he must be labouring· under some 
mistake. I have no recollection whatever of any such instrnctions. . . 

2127. What position d_id Mr. Climie occupy whe:p. he was connected with your Department? He was 
Resident Engineer on the Fingal Railway latterly. 

2128. And previous to that? Previous to that he ~nade the survey for the Fingal Railway, and 
previous to that, again, the Parliamentary survey of the Launceston and Scottsdale and Moorina line, and he 
has also been connected with the Department for some years past. . 

2129. Were his duties connected with the general constmction of the different lines of milway? He 
did the general inspection of the Parliamentary survey for the Scottsdale line, and, subsequently, owing to 
tlie incoinpetency of the surveyor on the Brighton and_ Bothwell line, I employed Mr. Climie to spend a 
few days in overlooking his work. On the Fingal line a portion of the survey,-viz., that from Fingal to 

. St. nfary's,-was given to Mr. Home, the present Resident Engineer, hut it was supposed to be done under 
the general supervision of Mr. Climie. 

2130. The Commissioners thought it only right that yon should know that Mr. Climie stated that his 
general duties were to inspect the different lines being constmcted under the Department, and that in the 
case of the Derwent Valley Railway he Iiad special instmctions from you not to .visit or inspeot these 
works? I'am not aware of that., 

2131. Then you don't recollect having given him instmctions as to the survey of the Derwent Valley 
Railway ! I must have recollected the matter if he had been in any such position as he describes. 'l'he 
only railway that he had full charge of in connection with the surveys was the Parliamentary smTey for 
the Launceston, Scottsdale, and l\foorina line. He was _.employfd for a fe,y days-it migl1t have been a 
week-on the Green Ponds line. Although a portion of the Fingal survey was done by l\f1·. Home, it was 
generally put under Mr. Climie. The trial sections prepared by Mr. Home were forwarded through Mr. 
~limie, but as a matter of fact Mr. Climie, I thiµk, had not much to do with it. 

213_2. Then did yon. or did you not, give Mr. CUmie instmctions not to visit and inspect the survey 
of the Derwent Valley Railway ? I have not slightest recollection of it; I don't believe that I" could have 
done so. · 

2133. By J.v.lr. Larvder.-Are yon quite confident that you have allowed s~fficient height above flood 
- level on. the line all along the Derwent Valley? Yes, from enquiries made from time to time. 

2134. Are you satisfied that the form;:ition is above that level ? Yes. 
2135. All along'! Yes. 
·2136. And yon are not afraid in any one locality of any wash or scour along· the river'/ No, because 

in all such places there is a formation of stone-work. 
2137. In all places? Yes. 
2138. You have not given any direetions for the alterations of the usual slope where there is a liability 

to flood but not to scour ? Never. 
2139. The~ you think that ·the ordinary slope of l½ to 1 quite safe in cases where you may not have 

scour, but ·where the flood will rise to tlie banks? In places where the real banks are formed of hard rocky 
material. 

2140. But where they are formed of clay or earthy mate1·ial '! Where the real bank is formed of clay 
or earth, or clay and earth mixed with stone, 'the provisions are, as far as I am aware, in all cases heavy 
pitching. . 

2141. And pitched all the way where you are liable to be affected by a flood? Yes ; a casual 
observer might think that this was not the case near the Back · River, but most of' the slope that 
shows there is really spoil whJch covers an ordinary pitched slope. 

2142. Take the approach to the Plenty ;Bridge. ·we find from enquiries, I think at the time of our 
inspection with you, that the bank was only about 3 feet above the flood level, whereas there is an embank
ment of9 feet in some places. Have you made that bank the same? It is to be protected. 

2143. Is that laid down in the plans connected with the works? I have agreed with Mr. Sheard 
that those banks are to be protected with pitching, and I woul~l not allow it to pass without the pitching. 

2144. Then there are no places where this is not properly provided for? As far as I am alvare, every 
place is properly provided for. 

2145. In the evidence which the Commissioners have received th_ere is a complaint made by the con-
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.. tractor that you forwarded to him 19 different plans for No. 1 bridge. Can you explain to . us the. reason 
for that, if this is the case, and if it is not the case will you kindly say so? No ·19 drawings ·ever came· 
from me, · r' 

2146. Are you not aware of the existence of 19 drawings? No; I am not aware what Mi·. Mault. 
may have sent to the contractor. 

2147. Who is responsible for the design of the original· culvert at Back Rive1·? Mr. l\foult. 
2148. Did he s:nbmit any design to you for your signature or approval ? I saw no design at all a~ the first. 

. 2149,. And dtcl he· proceed with the work without having submitted the design to yoil? He had pro
ceeded with the work, and it was to a large extent coiliplete whe1i the failm'e' took place. 

2~50. Is there any type drawing similar to that at Back River culvert in the coriti·act dra,vinf,S ? 
There 1s no culvert exactly similar, but there are standards quite sufficient for the guidance of an eng:fo.eer. 

· 2151. _In the general drawings? In the general drawings. 
2i52. What do you mean by sufficient for the thickness of the abutments according to the height? 

There are staT,1da~·ds for the thickness of the retaining walls, and I should adopt those for the thickness of 
the abutments, with a.small arch· over them, as the Back Creek is designed to be. . 

2153. Did' you think that sufficient for the resident engine·er to understand ?-it seems to 11Hi that it· 
~as an exceptional case ; it was 24 feet high and it had an 8 feet span? Yes; and the walls of the· culverts 
m the squared masonry work were designed of the same slender construction as the raridcim rubble wall 
that gave way. No engineer of ordinary railway experience· would have expected the work as designed 1.o · 
stand. 

. 21?4. B11t, knowing the locality, did yon not think it necessary to_ send him a special design ,vith 
mstrnct10ns? I did not think an 8 feet culvert of so much importance. The work consisted chiefly in 
large wings on either side, and- the strength of these wings was amply provided -for by the standards. 
-The bulk of the work in these culverts was in, the retaining walls, in one case parallel to the river, and 
in the other two cases parallel to the Back Creek. 
. 2155 .. B'ut the abutments are the most important part' of the culvert, and they were erected insufficiently 

strong. TJiey were of a clumsy description, and the mortar'(of which I have preservt;d a specimen) was 
very ba~. How do you account for the badness of the mortar, and who is responsible for that? The con
tractor 1s. 

"2156. Did you not impose a penalty .on the contractor when the culvert failed? No, I did not impose 
any penalty, because the Department,,through the -resident engfoeer, was responsible for the design. 

, 2157. With respect to No, 1 bridge, do the Commissioners understa:nd that this design has been 
altered from a lower flange roadway to an upper-'fl'ange roadway? Never.· 

2158. It was.never_ intend'ed to place ·the roadway on the lower flange? Never for one inometit. 
2159 .. Then why were the piers reduced in height from 4 feet? I am not aware that they ever were 

reduced. 
2160. We have had it in evidence from Mr. Mault that the contract for No._l bridge--? I thought 

you were referring to No. 2 bridge. At No. 1 bridge I found, on looking over the sections, that the head
way above the flood was enough fo allow me to reduce the height of the bridge, and I accordingly did so 
by lowering the whole snperstrilcture. Never for one moment has it been contemplated to move the road
way on the lower flan·ge. 

2161. Is it now proposed to construct all ofthebridges,Nos.l,2;and3,witha combined roadway? 
O~yN~.l~d& . . · . · 

2162. And is it contemplated to carry a combined roadway on the present gird'ets? It is. 
2163. As it is proposed to erect them, that is to say, on the upper flange? On the upper flange. 
2164. Do you consider that this woul'd be a safo<factory plan? Quite as· satisfactory as the Cataract 

bridge at Launceston. The width for tra:fqc and passengers will be the same. 
2165. The plan for double caissons was submitted by Mr. Sheard for the piers of No. 2 bridge? 1t 

was. 
· 2166. Why did y01~ not approve of it? I can explain the matter shortly. When the Messrs .. 
Edwards were preparing the working drawings for the piers of No. 2 br-idge I instructed them to lengthen 
t,he base of the pier, as now· being car1'ied out; without adding to the width. 

2167. Or thickn'ess? Or thickness. · I supplied the sketch to that effect. The Messrs. Ed,vards
drew· out a plan· with a double caisson and st~bmitted the: same to me. As at this place the water ,fas deep
I thought it would: be a considerable assistance to the contractor, my intention being that after the caisson 
was lowered in place the concrete should be passed down through the water in the outer ring', tht1s' forming 
a coffer-dam. It would have been a. g.reat help to the contractor and wot1ld have enabled him to purrtp and 
excavate the'n1ain, caisson to the required depth. But the contractor refused to carry that oi1t. I therefore• 
ordered my original intention to be carried out. 
, 2168 .. Then it was merely with a view of saving, or giving ·the contractor less difficulty to sink the• 

· inner pierii, that you, approved of the design for double caissons? It_ was, to a large extent ; but, at the
same time,• I was not blind to the fact that I should be adding a still larger margin of stability to these· 
piers. 

2169. Then did you consider it desirable to add to the stability of the piers? I considered then that I 
had enough or I should not have stated to the Commissioners· that the piers are sufficient. It was' largely· 
to assist the contractor in what I considered a difficult position, but he refused to carry it out. 

2170. Did· Mr. Mault send in any report with his survey and plans? No report of the contract plans .. 
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2171. No descriptive report,-no remarks upon his alignment, or the natural features of.the country? 

Not that I am aware of. . The whole of the survey was very much hurried through. . 
2172. But did he not make any suggestions for the works of any locality suitable to the local ci.rcum-

stances? Yes, I remember one case at No. 2 bridge. . -
2173. Did he not make a comprehensive report on the whole line? Not that I am aware of. He 

suggested a combined iron and timber bridge with a large span at No. 2. 
2174. Was Mr. Mault requested by you to keep down his estimate by £10,000 as a saving for the 

. bridge at Bridgewater 7 . Well, yes, in general conversation. He informed me that if I gave him the con
strnction of the line he would let me· see how very economically he could construct it, and in a general way 
I replied, "You save me £10,000 and I can use that for the Bridgewater Bridge." But it was merely a 
private conversation, and was not in any way in the shape of an official _order. The remark was a half 

· jocular one. · · 
2175. At about what sum did you estimate the cost of th~ bridge at New Norfolk ~n the alternative line? 

At that time, £10,000. . 
2176. And the bridge at Bridgewater, £241000? The_ other day, yes. 
2177. Did you not tell us the other day that you estimated the .·rainfall usually at one inch per hour, 

or am I mistaken 7 I thought that the greatest probable rainfall. . · _ • _ 
2178. Did yciu get out in the same way the schedules for any other railways 7 Yes, the Fingal and 

the Scottsdale lines. · . · 
2179. Did you find them satisfactory in the case of these lines, or did you find any serious errors 7 I 

have found no difficulty in the case of either Fingal or Scottsdale as yet. I was officially informed by Mr. 
Climie, the 1·esident engineer, that the contract sum would not b_e exceeded. · 

2180. Has that been borne out by facts 7 I cimnot tell until the whole work has been completed. 
2181. As far as you know, have the quantities been exceeded? I can't speak from memory, but I 

can easily get the Commissioners the means to compare the last certificate with the rontract quantities. 
2182. I mean, do the errors imputed to Mr. Edwards refer to the Derwent Valley line only 01· to the 

other lines as well 7 I have not heard of any complaints with regard to the other lines. 
2183. Mr. Mault, in his evidence, informed the Commissioners that after his protest against 

surrounding wooden culverts with loose stones, you sent him. orders to proceed with them nevertheless. Is 
that so 7 did he enter any protest, and did you thereafter direct him to proceed with 'the culverts 7 I have 
no recollection of it ; but, as a matter of fact, the stoning was only done in most cases, as I found out 
afterwards, near the end of the culvert. I put in the timber culverts at the special request of the contractor, 
when he first started the work ; but this was conditionally that in no case the depth of the banks in which 
they were placed exceed 5 feet, and that he would adopt the same plan used in connection with all our 
timber bridges for the preservation of the timber from decay, viz., that the culverts should be tarred and 
the. timber work protected from contact with the wet clay and earth. 

2184. By loose stones 7 By loose broken stones. 
2185. Is that being carried out now 7 Yes. 
2186. By the Chafrman.-I should like to ask you, Mr. Fincham, how you or Mr. Edwards 

determined the nature of the work necessary for particular localities, that is, as to waterways ? . The sizes 
of the wi1terway11 were marked upon the sections by the resident engineer in each case, Mr. Mault or 
Mr. Climie, for the Derwent Valley or the Fingal lines. 

2187. Then, did you instruct Mr. Ed.wal'ds to make certain provisions, or was it a mere general idea 
of his own that such and such a culvert would be required? As I have just stated, the sizes were fixed by 
Mr. Mault in the sections in order to ensure the work being complete. It was specially arranged for 
Mr. Mault to consult with Mr. Edwards while the contract plans· were in course of preparati_on. The 
information was obtained from the engineer in charge of the survey. _ · 

2188. It has come out in evidence that a culvert 4ft. by 3ft. was originally placed in the bank at 
Om.,15ch. 7 The_ section states a 4ft. culvert. 

2189. Was that information obtained by Mr. Mault? Yes. 
2190. It has also been stated tliat this valley has a gathering ground of upwards of four square miles in 

extent up to the back of the Crooked Billet. Did vou or Mr. Mault have any idea of the area of 
this watershed 7 I ordered one span of 15 feet before the wash-out took place : it was none too 
much. .Ouring the last week my official duties required me to examine the alternative line between 
Brighton• and North Bridgewater Junction, and I then took the opportunity of ·examining the water-

. shed delivering into this culvert at Orn. 15ch. ; and, as I hav;e said, a 15ft. culvert would have been 
none too large. 

2191. Is it a fact that ovei· a part of the stream at Crooked Billet there is a large culvert of the size 
I have mentioned? The water passing through the railway viaduct near the road at the Crooked .Billet 
is not connected with the water that comes through the culvert at Orn. 15ch. 

. 2192. We are informed that it is not the same watershed, but that it rises near to the Dromedary. 
A1:e _your ~nstructions to surve:y_ors projecting the routes of new railw!ys tha~ theY_ shal_l exami~e all 
ex1stmg bridges and culverts with a view of supplying the Chief Engmeer with rehable mformahon as 
to the waterways 1·equired? Yes. . 

219~. Would it not have been Mr. Mault's duty to explore for those?· I am not aware that he did. 
It was Jns duty; he was employed for weeks in the neighbourhood. 

2194. Can you say definitely whether he did or did not? I cannot. I trusted to h1m. I had no idea 
that the culverts at Orn. 15ch. drained the extensive watershed that it does. 
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2i95. With regard to the height of the 1863 flood-we had wme information given to us by old 

residents at New Norfolk that the beams of the present road bridge over the river were fully two
feet below. the level of that. flood. Are you aware whether the information obtained by Mr. Mault 
coincided with that, or what was the height of the flood which he obtained as that of 1863 ? I don't 
know that he took the 1863 flood. 

2196. It is marked on the sections at N os. I, 2, and 3 bridges, where the flood-line is shown on the 
aections? He would get that from residents in the locality. 

2197. Was there any information brought under your notice which enabled you to fix the height of the 
flood of 1863? I trusted to his levels. · . 

2198. Were you satisfied yourself in lookin·g over the levels, that the. formations on the low places 
between New N,,rfolk and Bridgewater are above the 1863 _flood ? I don't know the levels of the 1863 
flood at that portion of the line. -

2199. Have you any idea of the level of that flood? Have you any information as to the height of 
that flood at the Bridgewater Causeway ? Yes ; I know that occasionally the Causeway has been awash. 

2200. Have you any information as to the height of the rails of the Main Line Railway above the 
extraordinary .flood level, taking the Causeway as being awash? The Main Line Railway is on a grade. 

2201. But at the crossing of the river? I could not say from memory; possibly 10 ft. or 12 ft. 
2202. But not above the flood level? I don't think it was under 10 ft. 
2203. The formation at North Bridgewater, where you join the Main Line, is 105·28 feet above datum, 

while the formation at New Norfolk is 111 ·15 feet? Yes; it is 105·28 where we joined at North Bridgewater. 
2204. How much would that be above the rails at the telesrope bridge at Bridgewater? Several ieet, 

as there is a falling grade. 
2205. How many feet, do you think ? From 6 to 8 feet possibly. 
2206. Do you think it is as much as that ?-would it be 6 feet? The grade, I believe, is 1 in 47 to 

1 in 50 ; 6 feet' would give 300. No, I don't think it would be as much as that. 
2207. Do you join the Main Line on the Hobart or on the Launceston side of North Bridgewater 

Statipn? We join on the down grading in the Launceston.side of North Bridgewater. 
2208. What should you estimate tlie level to be, keeping within the mark? I am not quite sure 

where the grading ends ; hut I should not think it would be 5 ft. 
2209. Assuming it at 5 ft., it would give the rail level at the telescope bridge as 100·28 feet. That 

would be so. 
2210. What would be the level of the 1863 flood below that? As I have said, I have no record of 

the 1863 flood. 
·22] I. But from the information which you have obtained, you say that the causeway was flooded? 

I can obtain information from the office as to the level of the causeway. 
2212. Do you think that was near the Hobart end of it? The causeway is practically level from South 

Bridgewater to the beginning of the bridge-the road-bridge. . 
2213. Do you remember that the railway rises from the New Norfolk road until it gets 5 ft. or 6 ft. 

above the causeway? More than 5 or 6 ft. The rail level would be 10 ft. above the causeway. 
2214. Would that enable you to fix the level of the line at the crossing of the bridge? Assuming the 

rails on the Korth Bridgewater bridge to be 10 ft. above the end of the _causeway-and, speaking from 
memory, they are fully that-there would be another 5 ft. due to the rails at the Derwent Valley junction, 
making it 15 ft. above the level of the causeway on the main road. 

2215. What height would that give? Reduced to the contract datum, about 90 ft. is the height of 
the causeway. If the Commission will allow me, I can produce exact levels, which will be more 
satisfactory. 

2216. What would be the level of the flood there? 96 feet. 
2217. By j}fr. Stanley.-Do you mean the flood level of 1863? I have no knowledge of the flood 

level of 1863 ; but, judging from the work that I have seen, I should say that the height of the flood level 
there would be about 96. 

2218. Do you think you have seen it- at 96 feet above datum? Yes, I think so. 
2219. How long have you been here? Since 1873, but I was here once before then. 
2220. Was there a flood at Bridgewater in 1875? I was never at Bridgewater during floods in 

1875. I judge from the remarks of the roadmen that the water llad been over the road here and there. 
I have seen grass and rubbish washed upon it in places. 

2221. By the Chairman.-Tbat is what I want to call your attention to. You have seen the flood 
level at 96 at Bridgewater. Yet, at New Norfolk, the information that we obtained was that the highest 
flood was 2ft. below the railway formation at New Norfolk station, and that is the highest level any old 
resident has seen it. Our mils would be 1ft. 6in. higher than those levels ? I don't know exactly the 
level of the station. 

2222. Assuming that the flood was considerably below that-supposing it was 2 ft. below the lowest 
part of the beams of the road bridge~that ~ould be 103 ft. ? Yes. 

2223. The evidence· showed that the flood of 1863 was 2 ft. below the old road bridge ? I submit 
that that evidence should be taken with considerable caution. The new bridge is not of the same level as 
the old one. 

2224. Would it be higher or lower? Fom· feet higher, to·my knowledge, at one end. 
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2:225. The present road bridge is 6 ft. higher on the New Norfolk side than on the railway station 
side. Mr. Calder, one of your assistants, stated that the level of the abutment on the New Norfolk side is 
112·76ft., or a little more than 6 ft. above the east abutment? I could not speak as to that, because on one 
side some approach was made, I know. I couldn't speak positively of the reduced level of the under
sized of the old as compared with the under-sized of the new bridge. 

2226. ,vhat was the flood level at the Pulpit rocks ? Two to three feet below the formation. 
2227. Supposing the flood level is 96 feet at Bridgewater, and i03 feet at New ·Norfolk, do you think 

that the lowest parts of the railway are safe? You have to allow a certain amount for the fall. . 
2228. But yon adopt 96 feet at Bridgewater? And my railway is 9 feet above. 
2229. In some places the railway is 15 feet above flood level ; but the strength of ·a chain is its 

weakest link, and the most dangerous part of your railway is the lowest part. If you look at the sections 
from Im. 55ch. to 2m. 5ch. you will see the formation level is 95 feet, which is a foot below the flood at 
Bridgewater? The formation level, yes, and is above it if you take the rails' level. 

2230. From 2m. 40ch. to 3m. 5ch. the formation is the same height, and that 1s another half a mile 
below? Yes, if the grades have been carried out to original sections. 

2231. Then from 3m. 55ch. and to 4m. 20ch. the formation level is only 2 feet above a flooil level 
which you say yon have seen at Bridgewater, and from 5m. 50ch. to 6m. 60ch. it is .the same level a~ what 
you have seen at Bridgewater? Th3:t is so. 

2232. From 7m. 40ch. to 7m. 50ch. the formation is 100 feet? Yes; but a great deal would have 
to be pttt against the causeway which might be built. 

2233. Adopting the levels of the flood at New Norfolk, and assuming the maximum height at 
the Main Line bridge as 96 feet, you would find, as a matter of proportion, what the flood level woulrl lie 
at any intermediate point between Bridgewater and New Norfolk ; so that if the section levels are correct a 
considerable portion of the line would be submerged during flood? Then you have to think of the heading 
up of water due to the wind, and so on. 

2234. Yes; if you adopt the flood level as the height of the causeway the argument holds good; but if 
you assume the flood level in accordance with the sections, then it would mislead. The flood level must 
be determined at the causeway and at New Norfolk? But then you have to take account of the 
flood against the causeway from wind and other causes. '.L'he level would be reduced there, and make the 
railway higher by the difference. 

2235. The section discloses that the 1863 flood is considerably above the level of the causeway at 
Bridgewater, but taking the level at N cw Norfolk as 100 feet, and the lower level at Bridgewater as 96 
feet, it stands to reason that the level must be proportionate at different portions of the line between those 
points. Then do you think that these exposed portions of the railway-such as the Derb.vshirc and 
Pulpit Rocks, and between the Derbyshire Rocks and Bridgewater-are safe under these eo1:ditions '! 
Even supposing that a very exceptional flood ever reached the formation level, there would be no risk 
from it. 

2236. Would not the low portions of the line be damaged? It would not suffer any damage, as the 
whole of that work is of stone, the railway itself being on the solid . 

. 2237. But t_J1e wash of the steamers no_\". show that the water is eati~g into the banks do you_ sti_ll 
thmk that you have made all necessary p1·ov1s10n at these places? 'l'he railway, as I have before said, 1s 
well built on the solid. lt is protected by the spoil thrown out to form the extra width for the road traffic. 

2238. Our attention was drawn, when coming down the river in the· steamer, to the comparatively 
small heicrht of the bank above ordinary high water. It appeared to he only 6ft. or 7ft. above that level? 
It is hardly right to assume even one continuous even fall. There would be more rapid fall at the upper 
portions of the river, and very much less as you got down to Bridgewater. 

2239. But that would he rather against your argument, because the point where it i,- so very low is 
um. 60c. from Bridgewater. 

TUESDAY, MARCH 9, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., .M:.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WHER, Esq. 

THOS. C. JUS'r, Esq.1 Secretary. 

MR. FINCHAM, C.E., recalled and furtlter examined, 

2240. By tlte C/w,irman.-Is there any mistake in the levels on the line between Bridge,,-atcr anu 
New Norfolk, and where, as made by Mr. Manlt? There is an error nea1· Dromedary Creek. 
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2241. What-is the mileage of Dromedary Creek? 4m. 60ch. 
2242. What is the error there? About 3ft. 
2243 .. What height of formation 1loes the section gi;e at 4m. GOch. ? 
2244. And what are the levels -there now? About 3ft. highel', but 

:prove that the· enor goes all through. 

l t gives 98. _ 
Mr. Sheard · is rn a position to 

MR. SHEARD, rer:alled and fiirtlte1· ex(l,1nined. 

2245. By_ the Chair1nan.-Mr. Fincham says you have some additional information to give about 
·these levels: will yon tell the· Commissioners what it is-I refer to that portion of the line between Bridge-
water and New Norfolk'/ At Im. 41ch. there is an errol' of 3ft. in reduced levels. · 

_ 2246. Tell us how far it extends, and then go on from point to-point? I have not got the levels. I 
did not know_that that·was the information wanted, or I would have brought my level-books. 

2247. How far does the 3ft. enor at l m. 4lch. extend? From Im. 4lch. to 3m. 34ch., but it is not 
uniform right through. 

2248. Evidence of this kind is of no use whateve1·, and is unfair to Ml'. Mault ; besides, we have 
Mr. Calder adopting- the section formation as right. Can yon furnish a detailed report showing where 

·the enors are, whether they are continuous or isolated, togethe1· with such flood levels as have been taken? 
I will do so. 

2249. Do you think the bank at the Pulpit Rock will be above .water during such a flood as that of 
·1863? It will be 2ft. 3in. above flood mark. The 1863 flood was only Sin. higher than that of 1883. 

WEDNESDAY, MARCH 10, 1886. 

PRESBN'l': 

The Hon. WILLIAM AUSTIN ZEAL, Est!,, J\LL.C. 
HENRY CHARLES 8TANLEY, Esq. 
ART_HUR vV::\-1. LA WDER, EsQ, 

THOS. C. JUST, Esq.1 Secretary. 

J.AMES FINCHAM, E.~q., C.E., ·1·e-e:va1nined. 

2251. By the Ch.air11u1,n.-Is there anything you wish to say about the flood-levels obtaine'd by Mr. 
'.Sheard? I would ask you to be good enough to get that information which the residen~ engi~eer can give 
,you as to the corrected levels, and if the Commissioners have any doubt about the levels of the railway at so!ne 
·particulai· spot-say the spot mentioned near the rocks-I would ask them to be good enough to examme 
-witnesses of good local knowledge. They are to be obtained in the district. · 

2252. I will give you an instance of the information we obtained at New Norfolk. I asked 
M.r. Calder, in the absence of Mr. Sheard, to give the Commissioners the level of the under side of 
ihe beams of the New Norfolk Rivet' bridge. :Mr. Calder handetl in a document in which he determined 
the formation level of the railway at the prolongation of the centre line of the bridge as lll · 15 ft.,, ~Illl he 
gave the Commissioners certain heights taken from that reduced level. He yesterday wrote on tlns plan 
that level as correct, and now it appears what Mr. Calder says is 111·15 Mr. Sheard says should be 
112·13 feet?· Mr. Sheard told me that. 

2253. Mr. Calder gives me one point as 111·15 feet, but which Mr. Sheard states should be 112·13? 
I should prPfer to take Mr. Sb.card's figures. 

2254. Practically, then, there must be confusion in the whole of the levels at those points? Mr. 
·Sheard is prepared to send a plan showing the actual true levels in the construction of the line. 

2255. What we require is the _levels of those portions of the lino bot"•een Bridgewater and New 
Norfolk where they differ from the levels shown in the contract sections ? He promised to prepare 
that last night, and I expect to receive i.t by the coach in the course of to-day. My request referred to 
evidellce as to the height of the flood over the old roau at the "Rocks." 

22,56. Who can give us that information? Mr. Downie, I think; he has property in that.portion of 
the line, 1 know, and will be well acquainted with it. 

2257. Could not Mr. Riddoch, who lived at Government cottage, give good information? Mr. 
Downie is a much older resident. Mr. Riddoch might know. 

2258. W.e want only reliable information-to determine if the milwa.y is safe from such floods as that 
of'l863. In all probabiiity that is the maximum danger the department reqt1ires to gtiard a"'ainst; but 
if the railway formation is below that flood· there must come a time when great damage wilr be done to 
its works through their being submerged? I would submit that evidence be taken from people 
acquainted with the locality in question. 
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2259. Well, if you could suo·o·est to the Commissioners the names of any parties who could give 

1·eliable evidence we could take th~~ after we get Mr. Sheard's amended list of- levels? I would suggest 
the Messrs. Downie as being likely to give most reliable evidence, as 'they own property at the spot. 

2260. Could they describe the height of the flood, say at 3m. 6ch. and at 6 miles; and rouna the Derby-
shire and Pulpit rocks? Round the Derbyshire rocks and the Pulpit rocks, as they own land there. . 

2261. But who could give us reliable information as to the lower portion'/ I could not tell without 
enquiry. Mr. Sheard informed me that he obtained local information, and that he was perfectly satisfied 
that the work was safe. In justice to the department, it is only fair that others beside Mr. Blockey should 
be asked. 

2262. I was not speaking of Mr. Blockey; he has given no evidence; what he said was only a matter 
of conversation. We got information from three persons, Messrs. Godkins. and Mr. Matthews, who live on 
the line, and their information is to the effect that the formation of the railway is above flood level. What 
we particularly want to know now is as to the flood levels of the line from Bridgewater up stream aB to 
which we have indefinite evidence. I mentioned to you that Mr. Blockey stated that at the bottom of 
his garden he had seen the flood 4ft. deep,-then in that case the line at the Pulpit rock may be 
4ft. below the flood? I find from enquiry that it would be 2 or 3 feet above the flood level. Mr. Downie's 
evidence would be reliable because he owns the spot referred to and lives there. Besides, the whole bank 
is rock and the ballast is all broken stone, and an exceptional flood once in 25 years would not be likely 
to have a very serious effect, even supposing that what is assumed to be correct is correct. . 

2263. Do you remember the effect which the flood had on the Launceston and Deloraine line-I mean 
that extraordinary flood which happened sometime between 1870 and 1875? I heard of it; but 
the damage there was owing to the want of waterways. 

2264. The want of waterways and submergence of the line? I also know that the Launceston and 
Western line, near Hobler's Bridge, is submerged in times of even ordinary flood, and the traffic is never 
stopped. . 

2265. Those are the lowest portions of the line ? By Hobler's Bridge the railway is to some extent 
lmcler water at every flood time. 

2266. Do you think the floods in the North Esk at Hobler's Bridge are as dangerous to the Western 
railway as the Derwent floocls will be to the New Norfolk and Ouse line? No; because in one case 
the railway is crossing the flood and the other runs parallel to it. 

2267. By 11fr. Stanley.-Can you obtain for the Commissioners any authentic documents, Parlia~ 
mentary or otherwise, as to the flood levels? I have never heard of the existence of any. 

2268. I understood that there were some such documents in existence? Parliamentary documents? 
2269. Yes? I don't think so. 
2270. Will you make enquiries, and find out whether there are any or not? I will. 
2271. By J.lfr. La1vdei·.-Do you remember whether a special grant was voted by Parliament for the 

Parliamentary survey of the Derwent Valley line? Yes, there was. 
2272. Can you tell us the amomit? I feel sure it was £1000. 
2273. Was there any special grant for the permanent or contract survey? No. 
2274. How is that paid for? Out of the votes for the construction and supervision. 

MONDAY, MARCH 15, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.U. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

J. W. NORTON-SMITH, Esq., M.H.A., exarnined. 

2275. By the Cliafrman.-What is your name? James William Norton-Smith. 
2276. You are one of the Members of Parliament for this district ? Yes. 
2277 . .Also a resident in the district? Yes, for a number of years. 
2278. Are you acquainted with the mode of conducting the affairs of the Public Works Department 

in this district? Yes, generally, from observation. I am not connected with them in any way. 
2279. I mean as to how the business is transacted in detail? Yes, to some extent in detail. 
2280. Are you aware how contracts are .obtained for the construction of large works such as b1·idges 

and harbour works-on what principle? When main roads and bridges or harbour works are made, they are 
constructed from special votes passed in Parliament. Bye-roads and cross-roads are made principally from 
the funds of the Local Road Boards, but Parliament from time to time has given money to supplement that 
available for bye-roads. Then there is money available-from the Land Fund under a special Act which pro
Tides that half the sale price of crown lands shall be expended in making roade to those lands; that is, if 
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the land in any district is sold for £1 an acre, as soon as a certain number of acres are taken up the Govern
ment gives back 10s. per acre for the purpose of making roads to and through that land. 
· 2281. Then · I understand moneys are granted by Government, and the works are made under the 
Public Work!! Department and then handed over to the Local Boards, and they have to provide for their 
future maintenance ? Yes. 

2282. Do you think that is the best plan under which Public Works should be constructed. Is there 
any improvement you could suggest? My own idea is that Government ought to take the sole control of 
the main roads, leaving the cross and bye-roads to the Local Boards. I may tell you that this is a plan 
which has been spoken of frequently, but I am not aware that it has been considered by the local bodies. 

2283. Do you think if the money voted for roads was placed absolutely in the hands of the local hodies 
· it would not be economically spent? That would depend on the character of the local bodies. In the 

country districts of Tasmania we have a great variety in the class of men constituting the local bodies. In 
some districts they are practical and economical and do the work cheaper than the Government do. . In 
other districts it is different, and the local bodies do not take so much care. 

2284. Would these bodies not be restricted by the system of supervision which the Government might 
adopt,-that if the works were not carried out in a certain way, the money would not be available? Then 
you fall back on the system in vogue at the present time. 

2285. But I understand that at the present time the Government make 'the works and then hand them 
over to the local bodies to maintain : would it not be better to throw the whole responsibility on the local 
authorities and let them supervise the works throughout? Yes ; no doubt the parties who have to maintain 
the works should be able to see that they are properly constructed according to contract. 

2286. I want your opinion as to whether you do not think these works should be handed over from the 
first to the local bodies? No, what I think is that the parties who inake the roads should have the respon
sibility of.maintaining them afterwards. If the plans and specifications were sent to the chairmen of the 
Road T1·usts and the roads were constructed by them through the road inspectors under Government 
supervisiou, subject to the head of the Public Works Department, then it would be fair to ask the Trusts to 
maintain the roads afterwards. At the present tii;ne there is no proper supervision ; the work is scamped 
in many cases, and then it is thrown on the Boards or Trusts immediately afterwards to be maintained. 

2287. Take the case of main roads under the present system, do you think the road works are con
structed in the best and most approved manner? No, they could be improved in many directions. 

2288. Uan you indicate any particular change that you think could be made with advantage? Yes, 
I think our road bridges should be built with stone piers to save loss in reconstruction. We build our 
bridges with borrowed money, and we build them of timber. The piles soon decay, and then we throw 
more money away to replace the timber piles. If we had stone •piers the tops only would have to be 
replaced. 

2289. I presume this system is the existing one. Can you inform the Commission of any instance 
where it has been abused? Well, there is the Leven Bridge just finished last winter, all wooden piles. 
Of course, if the piers were of a permanent material, such as stone, it would be but a trivial expense to put 
on a new top. In these rivers we are troubled with marine worms, and they soon eat the wooden piles 
away. 

2290. In the case of the Leven, what do you consider the life of the bridge ?-how long before it would 
have to be renewed? Well, the bridge which it was put up to replace was finished, I think, in the year 
1867 or 1868. The old bridge which was built then has now to be entirely renewed. 

2291. That would be about 18 years. Don't you think that would rather favour the present system. 
Suppose it is cheap work, would not the interest on the increased cost of a permanent bridge more than 
cover the cost of replacing it by another timber bridge ? It might in certain instances, but if cheap bridges 
be constructed an annual reserve should be made to provide for reconstruction. At present we have an 
accumulation of small expenditures, aggregating large amounts. 

2292. I follow the thread of your remarks. You mean that if an inferior bridge would last, say, 20 
years, it might be constructed of stone in the first instance for a less cost than it could be renewed? Yes. 
The system now is to make them of wood. The cost of stone abutments and piers would not be more than 
three times the cost of a wood bridge, and it would be permanent. In the other case, in the course of 40 
years you would have to pay as much or more money and still only have a wooden bridge. 

2293. In the case of the Leven Bridge, was there stone available in the district ? Yes, they could have 
broug}it down any quantity of stone from the Dial range. 

2294. Then, in the case of the Leven Bridge, you think it would have been better to make a permanent 
bridge at once ? Yes, I do. 

2295. Could it have been made available for railway communication? If necessary, it might have 
been. 

2296. W onld it be desimble ? I. think it is undesirable in the case of a long bridge to have locomotive 
and horse traffic over the same bridge. It is dangerous to the public. 

2297. Yes, in a general way, no doubt it is so; but there are instances. There is the case ofthe 
bridge over the Murray at Echuca, the longest and most expensive bridge in Victoria, on the great high 
l'Oad to the Darling; that is on one alignment. Don't you think, under the system of shields and guards, 
the traffic by rail might be protected from that by road? Tt might be protected, but there is danger to the. 
people using it. I don't think it is desirable where it can be avoided. Of course there may be exceptional 
cases. On the Derwent Valley extension to the Ouse we voted money for this description of bridge; but it 
was pointed out that the road traffic was very light, and it was sanctioned. Where the traffic is only 
smal~ 'it might be advisable, but not on a main road. 
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-2298. In the case I allude to tlw traffic is very heavy; all the stock from the northern Australian.:
stations come down that road.. Up to this time no danger or loss of life or accident has occ11rrecl. Are you. 
prepared to say if the people here would accept or reject such a proposal? I don't think they would be
likely to object. They are only too much in the habit here of taking what is given them, without making 
remarks about it. 

2299. Is there any other case to which you wish to draw attention? Yes, the bridges generally along 
the coast. It is the custom here to build ·wooden bridges. 

2300. To JJ:lr. Lawder.-Do you object to wooden bridges and abutments? I object to wooden abut
ments on account of the cost from year to year. A wooden top can be renewed from time to time at small 
cost, and is legitimate ; but where piles are put down instead of stone abutments and piers, I object. 

2301. By the Clia·innan.-Suppose the Gover~ment of Tasmania imported really stable timber for
their work, and built their harbour and road works of red gum, or jarrah timbe1i from Western Australia,-· 
timber which is impervious to- the marine worm,-would it not be a good plan to import the piles, and leave 
the superstructure or top to be built of native timber? No. In this Leven bridge -they used piles that 
came from the South, the very best timber we have. In Melboume there is not so much trouble with the 
marine worm as we have here, in consequence of the fresh water coming down the Yarra. 

2302. I may mention that at Warnambool and Portland,. and also in Robson's Bay, Victoria, where· 
it is salt water, jarrah wood was found to be eminently i;atisfactory? Of course 110 timber is durable, 
like stone ; but if we could get timber that would last 30 or 40 years in such situatious, no doubt it 
would be· advisable to do it. · ·· 

2303. Anything.else? Yes; there is another plan adopted here in building road bridges, about which
I am hardly competent to give an opiniou, but I should like to call attention to it. That is, the principle· 
of loading the bridges. The wooden bridge is made, and then_ about a foot of metal and tar is put on the 
top, giving unnecessary weight without any advantage, to my mind. My idea is, that this loading keeps 
the water from running off. If the boards were left bare, just with a coating of sand_ aud tar, it would be· 
much better. 

2304. To what iustances do you refer? There is one over the Inglis, at Tahle Cape; another at 
Flowerdale, and, again, the case of the bridge over the Leven. 

2305. How about- the one at the Forth? That is not finished yet. I have not seen the specification. 
2306. Are you acquainted with the road works at Circular Head and Table Cape? Yes. 
2307. Anything more in reference to tl1ese bridges? Yes, the bridge at the Inglis is built the same· 

way, with wood, and loaded; there is another new bridge· at Flowerdale exactly similar. 
2308. Is· the. system ·of supervision. a good· one ?-do the officers look well after tlie interests of the 

public and the Departmeut? Oh, we have auy quantity of supervision. 
2309. Is it practically a-nd economically applied? Some question is always arising about that. I 

think there is a certain allowance to be made for the Department. Owiug to the number of works now in 
progress it is difficult to get qualified meu to take charge. Some of the inspectors are capable men, but 
some are of very little use. 

2310. Is there auy system of examination to determine the efficiency of these officers? No, none. I 
knew a case of an. inspector beiug appointed who did not know the use of a set of boning-rods. 

2311. Wliat had he to do.? He had charge of a large district for roads a,nd bridge work .. 
2312. Is that a solitary example? Yes, it is the only instance I kuow of. 

'2313. Was he appointed at the instance of the i11habita11ts? No, it :was purely a Government 
appointment. 

2314. Was he forced on tlie Department, or was it a mistake? ~Veil, I be.Jieve it was a sort of" 
political appointment. I would like to remark here that this instauce was not within the last three years-
it was before. · 

2315. By 1lfr. Larvder.-What was the uatnre of the pressure brought to bear? There was no 
pressure. 

2316. In what way was it, then? vVell, I believe the man's brother. had helped the Minister in some· 
way. 

2317. There was no-political pressure? No,. none. This happened a considerable time since. 'l'he· 
present Minister had uothing to do with it. 

231R. By tlte Chwi.nnan.-.As you have been a- long time in the district,. Mr. Smith,. would it be too 
much to ask you to put in writing your views as to the best way of carrying out the works in the interests· 
of the Department and the. public? Yes, I shall be very pleased, to do so. 

2319. By .Mr. Stanley.-Does the Public "r orks Departmeut. exercise any control over the expen-· 
diture of the money gra-nted by Parliament for these roads? Yes, they see to the ·whole. expenditure. of it.: 
The other moneys are spent·on the cross and by roads. The Road Trusts have to undertake to maintain 
the roads after constructiou. The Public Works Department construct a road 011 the guarantee of tl\e· 
Road-Trust to keep it in repair. _ 

2320. But. r understood that only applied to the main roads? No, no ; there are two, bodies-the 
Road Boards keep the main roads in repair,.and.the Road'T.n1sts have coutroI of'thc cross-and bye-roads. 
The main roads are. made hy the Public ·works Department, and' maintained by· the local' body. 

2321. Then, when a grant is made- by Parliament• for the construction of a line of road; it: is expended 
by the Public Works Department,enti1:ely? Entirely;: yes. 

2322. Does the Department exercise auy supervision over· the way in whicl1 the main roads• are, 
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. maintained by· the Boards or Trusts? I don't think so. I presume it i~ tlie duty of the Inspector to 
report to the Government if any of the roads are allowed to get into disrepair. Our Act provides , that .ii 
'the Road Boards do not take the necessary steps to keep the main roads in good. rep~ir the Works 
Department steps in and does the work itsel£ . 

2323. Have the Road Trusts or Boards any voice in the construction of large works to be undertaken 
by the Department, such as bridges, for instance ? No, the whole plans and specifications are iuade out in 
Hobart. 

2324. Are they not consulted in the case of important works? I think :riot at all.· Of course they 
have to undertake to keep the road in order. . . . 

2325. '.['hen, in the event of a bridge being constructed in a way· which the Ro~d Trust did not ~j:>prove 
of, would· it be competent for them to enter any protest against the manner in which the . w.ork. was 
constructed, seeing_ that.afterwards they have to maintain it,? Well, of course they could protest the 'same 

. as any privat~ individual, but they have no power to do anything. As a matter of fact they never see the 

. plans or specifications. I have alway~ thought the plans and specifications should in the first instance be 
sent to the Chairmen of the Road Trusts. Now these officers cannot see the plan;, unless they will go, to 
the local post office, which is the usual place where they are <lisplayed, so that they have no opportunity 
till the work is in progress of seeing how it is to be constructed. I don't think this right. The Trusts 
should lrnve an opportunity to see the plans and specifications beforehand, and to approve or disapprove: 
certainly if the Trusts are expected to maintain the works afterwards they should have a voice in their 
construction, and this has been granted in instances where the Road Trusts have insisted on it. At Emu 
Bay it had been insisted on, and the Trust had had the plans and specifications. 

· 2326. I notice·in respect to the piles of the Leven bridge that no attempt is made to _protect the 
piles by sheathing : is that never done here ? No, it is never done. , 

2327. Don't you·think if the piles were sheathed with Muntz metal, or some similar precaution taken, 
that the duration of the piers would be increased? I think it might be doubled. '.fhe only place where 
they would go then .would be where exposed between wind and water. Now they are eaten away between 
high and low water. · 

2328. I understand you to say that the marine worm attacks the piles? Very -much, and before the 
pier is ,up any time. The life of the piles is nothing. 

1 2329. In Queensland we suffer very much from the marine worm, and we have to sheath all the 
timber up to high water-mark? .That would nearly double their life. 

2330. Then in that case there would not be the same argument in favour of expensive masonry piers? 
Not so much, no. · . · ' 

2331. In stating that you thought these bridges should be constructed on masonry piers, did you refer 
to the abutments in all cases, and the piers in the water as well? Yes, I meant right through. 

2332. That would make expensive coffer-dams necessary in many instances? • Yes, coffer-dams wotild 
be necessary. 

2333. What does the bed or'the·rivers on the coast consist of chiefly; such rivers as the Leve~ and the 
Forth? Well, the rock is near the surface ; but I don't quite know. I should prefer not to answer that 
question, as I am not sufficiently positive about it. 

2334. My reason for asking was to ascertain whether it would be suitable to use cast iron screw piles,
they are less exp·ensive than masonry, and make a durable structure? They would be in'finitely superior 
to timber, and would not cost much more than double the piles. 

2335. JJ:lr. Stanley.-Do you think the system of covering up the road way with metal · does 
not have the e!fect of rotting the timber? The only instance that came under my observation 
was the old bridge at the mouth of the Emu. That bridge was re-decked during my residence here, 
and then covered with metal._ The flooring went in five years, because the air could not get at it to dry the 
timber. The damp got in, and there it remained. I think the life of timber is shortened by this system of 
covering it up. My idea is that the timber is kept damp instead of dry, and it' rots in a very short time., 
Then, ·again, the structure is asked to carry a considerable and unnecessary weight. 

2336. Does the timber stand well if it is d1:y, where the wh,eel traffic is large? Oh, yes ; but there ·ii, 
a great deal of carelessness in selecting the timber. But for that I think it would last lono·er. If the 
tim_ber was felled in the middle of winter, when the sap is clown, it ·would be better. Now 1Iiey caU for 
tenders at the wrong season, the contractors have no timber on hand, and green timber is put in. 

:2337. What soi.t of timbe1· is the best? Stringy bark, I think, for this district. Blue gum.-·is a 
favourite timber, ·but it does not grow on this side of the Island. 

2338. From your knowledge of what the Public Works Department undertakes, and the nattJre of the 
work, are you of opinion that the staff is an unnecessarily large one ? It i~. 

2339. ,You think the work should be done· with a less number of inspectors? I think so. 
2340. What is the system of carrying out supervision ?-liave you District Superintendents with 

inspectors under them, or how? · The Island is divided into districts, and an inspector is aiipoin~ed · 
to each, then he appoints a lot more sub-i,nspectors, re'ally to do his work ; they mostly , lay out hi_s 
work. 

2341. · By J.lb·. Lawde1·.-Has he that power? That is it, Sir. 
2342. Ijy llir. Stanley.-Does he engage_ the:-e men, or is it done by.the Works Department? He 

appoints them himself. . 
2343. Then he is responsible to 'the head of the Department for the efficiency of the men he appoints_?, 

Yes. 

/' 
I 



2344. By J.1'Ir. Larvde1;.-You said in answer to Mr. Stanley that a portion of the inoney contributed 
'towards the cost of road works is given by Parliament, ·and a portion ·froni the proceeds of land pur-
chased ? For road construction, yes. · · 

234.-5. Is this contribution given from the proceeds of the annually settled lands, and spent on them 
only? Yes. · 

2346. Or.does it come out of the Consolidated Fund? No, from the proceeds of land, and is only 
spent in the district where the land is taken up. 

~347. Then ·these funds arc not given back to the Road Trusts? No, they are expended through the 
Pubhc Works Department for opening up the lands from which the funds have been derived. 

2348. How arc the various bye roads budgetted for-how are they selected for construction-and how 
is the distribution of the available funds carried out? To answer that I must start at the commencement. 
These bye roads ai;e made into Crown lands as.they are taken up, when a track is selected. 

2349. Who prospects and selects the tracks ? The system of selecting tracks and bye roads has been 
generally to follow the.splitters' tracks. The man who takes up the land follows the splitters' track, and 
then he goes wherever he can get a piece of road ; he follows that up by degrees, and as he selects it he 
points it out to the surveyors and it ultimately becomes the main road, much to the detriment ot the road as 
far as the selection of grades· is concerned. In many cases these roads go up and down steep hills, 
whereby with a little care a good level road might be got. 

2250. Would it not be advisable to consult the neighbouring residents as to the laying out of these 
roads? I think the survey9rs should be instructed to run roads into all good bush lands before any land 
is surveyed for sale. This, 1 believe, is now proposed to be done. I mentioned it in.the House of Assembly 
last session, and urged it as a very necessary thing. 

2351. In reference to the equitable distribution of the grants in aid all over the colopy : how is that 
a~·rnnged for? Do the local trusts or boards submit proposals for the various works required in the 
chfforent localities? No, they have nothing to do with it ; it all rests entirely with the inspectors. 

2352. Do they also select the bye-roads ~ The inspectors? yes. 
2353. Do they select these roads at their own will and pleasure, or are they suggested to them by local 

residents who know the country? I think the inspectors· select ·them entirely of their own accord. I don't 
know of any instance where the inspector ·has consulted the residents. This you ,::an ask the inspectors 
about. I rather think tiie inspector is instructed not to consult anyone in the district. 

2354. Then what guides him? -His local knowledge. Of course in many instances where roads are 
selected by the inspector, the people get up a petition, which is sent to the Govemor in Council, and some
times to Parliament if it is sitting; and these cases are also frequently brought forward in Parliament by 
the member for the district. 

. 2355. There is no other channel by or through which the residents in the locality can represent their 
views to the Govemment? No; except through the newspapers. 

2356. Or by public petition and the action of their member? Yes. 
2357. Don't you consider it would be advisable to give the local Boards the right to select the route of the 

proposed roads in the district? Undoubtedly they should be consulted. Of course we know that some dis
tricts and influential parties would ask for more than the Government could g·ive; but the trusts should be 
consulted as to the road works required in the districts. I should send a tabulated list of proposed roads 
round so as to ascertain the opinion of the trusts, and with the understanding that those approved would 
come on for constmction in the order in which they appear in the schedules, and 3s fonds were provided by 
Parliament. , 

2358. Do yon not consider it would be a better plan to place the construction of these roads under 
a competent engineer, under the control of those local Boards, but liable to inspection by the Public ·works 
Department? I don't think we could afford that, Sir. 

2-359. But if those engineers were paid from Government grants, do you not consider it would be pre
. ferable to the prese.nt plan? Yon mean, to allow the Road Trus_ts to spend the moneys granted by Parliament? 

:2360. Yes, through their own: engineer, who would be subject to inspection by the Public Works 
Department? 'l'hat wol:!ld ·be ·merely placing the inspectors under the control of the Boards. 

2361. But if the local Boards did not construct the roads satisfactorily the Depm-tment would interfore 'l 
Of course, that is the thing, as to how far they would exer~ise their power. That proposal.requires thinking 
over a good deal. There are no doubt reasons why it might be advantageous, and other reasons why it 
would be nuadvisitble to have anything like dual control over the engineer. 'l'hen the eng·ineer would be 
under .the control of the local Boards financially, but under the professional control of the Public ,v orks 
Department. They would have the power of Inspecting his work and reporting him to the local Boards 
an<l. to the Government, while the Boards would have to see it carried out. I doubt ifit would be desirable 
to go so for as that. It would not be satisfactory if the engineer had to deal with the local Boards in 
financial matter;:, and in constrnction had to report to the head of the department. 

2362. But I mean that the engineer should be in the charge of works undertaken by the. local 
boards, but might be paid through the Public Works Department. Yes, that is a good idea. 

23G3. The grants in aid might be made by the Goverment to the local boards, and the engineer would 
be Yesponsible for their proper expenditure? That would be better. The present system, where one body 

· constructs and the other maintains, must be detrimental to the stability of the works. My idea has been that 
the Public ,vorks Department should maintain the whole of the main roads. 1 think in most instances ifa 
competent engineer were appointed-I don't mean a man of grPat ability, but a practical man, who could 
take levels and lay out his work properly-it would be the best plan. Of course, the local board would 
have to be provided with funds to pay this engineer. They could not g;et such a man for les;; than from 
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£200 to £300. a year, and they could not afford to pay this out of their own funds ; but if Government 
provided them with a man of that sort they might safeJy let them spend the money under him, the head of 
the Public Works Department overseeing him as occasion demands. At the present time the contractors 
are put to a great disadvantage. There are no sections taken of the works,-it is all a matter of rule of 
thumb or guesswork as to the value of any work about to be constructed. I do think the Commissioners 
should look into some of the plan~ and specifiations ; they can easily get some. I think sections 
should be made out in certain lengths, thref\ or five chains or longer, and that the work should be set 
out so that the contractor should not have to go and do work that the engineer should do, or else give a 
mere guess as to the work to be done. Take earthworks,-in most cases they have no idea whatever as to 
the number of cubic yards of earth to. be excavated, and they put on a large sum to cover themselves in 
conseCi_ uence. · 

2364. Then you think the local boards would take enough interest in the progress of the works to 
secure economy in construction, together with a fair distribution of the benefits to be conferred, if the 
Government provided them with a public works eno·ineer? There can be no doubt the Road Trusts are 
inimical as a rule to the Government system ; but f think on this coast that they take a great interest in the 
works. There are some districts where the roads are naturally so good that the trustees take no trouble 
about them, and don't even rate themselves on account of them. I would like to remark about the rates 
raised loc:;tlly that they are subsidised further by Government under the present Act of Parliament ; that 
is; every district which rates _itself at Is. in the £ shall be Rubsiclised to the full amount of the rate sub
scribed. 

2365. Who has the expenditure and control of this money? · The road tl'ustees. Then the. subsidy 
comes down in a descending scale. Districts rated at 9d. in the £ get 6rl. in the .:£ subsidy, those at 6d. 
get only 3d. ; but the Government thus subscribe to the general fund for cross and by roads under the 
road trusts. This money is granted towards the maintenance of the cross and by roads. . 

2366. How do they supervise that work now? The road Trustees do 'that entirely themselves. 
2367. The members of the Road Trust ? Yes ; they appoint an inspector. 
2368. They have an inspector, but not an engineer. I think you stated that the mam roads are 

maintained by a vote of so much per mile? Yes, they are c<mstructed by the Govemment, and then handed 
over to the local bodies ; tlmt is, the main roads. Local construction works are entirely looked after by 
the local bodies. 

2369. It is in evidence that the expen~liture of all moneys granted ~pecially by Parliament is under 
the control of the Public Works Department? Yes, both for the by roads and main roads. 

2370. For both? Yes. 
, 2371. By the Chairman.-! understood that the local works were entirely under the local bodies? 

The by roads are; but where money is specially voted by Parliament for the by roads in a district, that 
amount is spent nuder the supervision of the ·Works Department; that is for the construction of by roads. 
Then the people rate themselves locally, and the Government add a subsidy to the rate which also comes in 
for maintenance. Th.e local bodies can do what they like with any such moneys. 

2372. By J1ir. · Stanley.-Including the subsidy? Yes, they can do as they like with those 
moneys. 

2373. Theu I understand the annual subsidy is entirely in the hands of the Roatl Trusts ? Yes, 
entirely in the hands of the Trusts, and all special grants are spent entirely under the control of the. Public 
Works Department. . 

2374. Who is respoi1sible for the canying out of the plans' and specifications '! The Department. 
Ta:ke the specifications which are advertised now. That, I think, you will hear of from Mr. Jones. There 
are specifications for tenders advertised now till the J 7th March for works at Table Cape, and the plans, 
amongst other places, are advertised to be seen at the Post Office, Emu Bay; but up to Saturday, that was 
the 14th instant, no plans had arrived here. I don't believe they are here now : yet, as you see, the tenders 
are to close on the 17th March. 

2375. B7; i11r. La1vder.-In what limit of time have the works to be completed? That depends on 
the amount of work to be done. 

2376. Do you consider it would be more advisable to call for tenders early in the year? Yes, 
undoubtedly it would be better. The money for this work was voted six months ago, and instead of getting 
the plans out at once, and the work done while the summer is on, it is let so late that there will be nothing 
but winter to do it in. Of course the contractors ask a great deal more than they would in the summer, and 
then, besides, the work clone in winter is not nearly as durable. 

2377. Is there anything connected with the supply of funds in the way of these contracts being called 
for earlier? •No ; it is a want of system, I think. If the inspectors in the districts were capable of taking 
levels and making sections of the works, they would be able to give proper estimates of the works required 
for these sections, and they would send them on to the office at the time of making their reports as to the 
amount of money required. Then, as soon as the money was voted, they would have nothing to do but 
send in sections of the work to be contracted for, the plans and specifications could be out in a week, and 
the works covld be done in summer when they would be much more valuable. , 

2378. When do they send in their reports? They are now making their· reports for works i·equired 
next year. 

2379. And the money ther ask in these reports will be granted, when? When Parliament next meets, 
I suppose about August or September. · 

2380. Auel tenders of these ,vorks will be called for, under the present system, when ? Perliaps this 
tune twelve mDD.ths. You will observe that the system I have indicaterl as to the inspector making -his 
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1·eport is as liabl_e to error as can be. They say merely that an expenditure of £1000 is required here, and 
£1500 there, but there is no calculation about it, it is all guess. Ifwe had men who could make a_ section 
of the ground, we could tell to a nicety,-the matter is in a nutshell. · 

2381. By 11'fr. Stanley.-Then as a rule these inspectors are not competent to make sections or to lay 
out the works ? No they are not. 

2382. By J.l:fr. Lawdei·.-But do not the local bodies appoint these men? 'No, the Government 
appoint them ; the boards have nothing to do with it. 

The witness withdrew. 

Subsequently Mr. Smith forwarded the following addition to his evid.ence in writing :-
. Burnie, l5tlt Mm·clt, 1886. 

GENTLEMEN, 
HAYING already been examined by you on the construction of bridges by the Public Works Department I 

shall not refor to them beyond drawing your attention to the road bridge at Sisters Creek, which I consider of tiie 
most temporary and unsafo character, a new bridge having been built on top of the original structure for the purpose 
of raising the levels. 

Culverts.-! would draw the special attention of the Commission to the wooden culverts almost universally used 
on this Coast; the cost of glazed earthenware pipes suitable for culverts is so very slightly in excess of the prepared 
wood that the use of the latter material is entirely unjustifiable, and more especially as these ephemeral drains are 
constructed from borrowed money. It may be permissible for me to remark that in constructing the permanent way 
of the E. B. and M.B. Railway that I found the cost of wooden culverts, when I was forced to use them in conse
quence of there then being no means of getting pipes to the particular locality, greater than that of earthenware 
pipes. . ' 

On the road between Duck River and Montagu an especially bad form of wooden culvert has recently been 
adopted ; the decking has been laid longitudinally with the road, the sand with· which they were covered has been· 
washed and blown off, leaving the covering slabs bare; the natural consequence must be that as soon as the slabs · 
begin to decay the wheels of passing vehicles will go through them. . 

During the last Session of Parliament I drew attention to the absurdity of constructing such works from 
borrowed money, and the Minister·of Lands informed the House that the use of wood for. this work was a thing of 
the past. . 

Shortly afterwards I was informed that Contractor R. Dallas, of Rocky Cape, was placing wooden culverts in 
the main road between Rocky Cape and Circul&,r Head at the very time, under the supervision of the Public ·works 
Inspector. I did not see the specification, but, from what I could gather, pipes were specified as the material to be 
used, and wood substituted. The Commission will readily understand that I had no power to examine into the matter 
and ascertain which Officer of the Department was to blame. 

· Since the time referred to (during the present summer) an embankment has been thrown across a gully near the 
122nd mile-post, some 15 to 30 foet in height; at the bottom there is a wooden culvert which was placed there when 
the road was opened, and this old culvert has been allowed to be covered with the new work, the only alterations 
made being the removal of two or three-of' the end planks since the embankment was finislied, in consequence, I 
believe, of public remarks. 

Roads Construetion.-This system I consider to be extremely faulty in so far as there is very little, if any, 
judgment displayed in selecting the best'routes available prior to the e-xpenditure of public money: the principle 
adopted seems to be that of' making the roads over any track which ·may have been hit upon the pioneers of the 
district a~ the most convenient for foot traffic either to new selections or to beds of splitting timber. 

A remarkable instance of this ma,y be seen in the Flowerdale road in the Table Cape district, where the road 
between the Inglis and Flowerdale bridges traverses two sides of' a triangle, near the apex of which the summit ofa 
hill is crossed, whereas a nearly straight line between the two bridges would pass throughout ,over ground almost 
level. · 

A more recent instance of this plan of laying out roads may be seen on what is known as the West Coast road 
via Pieman Heads.· ·where this road passes through the Van Diemen's Land Company's ,voolnorth block the 
ronte south of' Mount Cameron has·been selected over a heavily timbered hill, on which the land is very rich, the 
result being that clearing the track of the heavy timber growing upon it was an_expensive·work, and that the road, 
in consequence of the rich nature of the soil, is impassable, and all the traffic passes through another part of the 
Woolnorth block (at this point) right away from the road. There is not the slightest necessity for rising this hill, as 
along its base the country is nearly level, the ground of a sand loamy nature, the timber stunted and sparse, and a 
road, suitable for present requirements, could have been made there for a tenth part of' the money spent on the 
impassable route referred to above. 

I consider that it would be highly beneficial to the public interest to have longitudinal sections made of the roads 
to be constructed, and the quantities of cuttings and embankh1ents taken out, as a guide both to the Department and 
intending contractors, as to the real value of the work. The present Rystem of guessing at the value of the various 
proposed works is injurious. The Inspectors usually estimate the cost below the value, and the consequence is that 
repeated sums have to be asked for from Parliament to complete a work. The time of the Inspectors is occupied in 
setting the work out over and over again, and there is an increased cost in supervision to the Department, and in 
taking plant to the sites on two or three occasions instead of once, to contractors. The contractors, having no infor
mation as to the quantities in cuttings and embankmcmts, naturally protect themselves from loss by tendering 
sufficiently high. A section with the quantitieR marked upon it would, in addition to providing the necessary infor
mation to inspectors and contractors,.be valuable to the Chief Inspector, who could therefrom ;,ee if the proposed 
alterations of levels and grades were the best obtainable without leaving his office in Hobart, and the head of the 
Department could at once determine how much of' any given road it was desirable to undertake immediately ; and 
year by y_car ,. in th: case of postponed works, there would be 1!0 difficulty in picking up ~be poi.nts of commencement 
and ternunat10n of the year's work. Further, these road sections would enable the M1mster of Lands to call tenders 
for the work within a very short tim_e from the money being voted, and the summer months would be devoted to the . 
construction of the works instead of the pegging out by inspectors and tardy calling of tenders, thereby forcing tho 
construction into winter months when work costs more per yard, and is not so good as that performed during the 
dry months; further, it frequently happens that contractors are forced to leave their work half finisJ1cd, and all 
traffic has to plough through newly or half formed embankments through the winter months. 

In all case~ the space~ on one side of the macadamised road shouid be sufficiently formed to pem1it vehicles to 
travel thereon. If this were done the bulk of the traffic would pass on the unmacadamised portion during the 
s=mer months, a period in which much damage is done to the newly constructed roads by the picking up and 
kicking off of the metal. 

I also consider that more attention should be paid to filling in ruts, and rolling newly made roads. Horse
rollers are used by the Department for consolidating the roads at the times of construction, Lut they are not available 
to the Road Trusts without payment of a fee which the 'frusts consider exf!essive ; the consequence is -that the roads 
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remain -unrolled, and the rollers, from exposure to sun, wind, and rain, suffer more injury than if they were at work 
with proper attention. Again, there is not a sufficient supply of horse-rollers, there being only one between the 
Blythe and Circular Head, and it is questionable whether steam-rollers would not do their work more efficiently 
and at less cost. 

The material used for ;rietal is not in all cases the best 1wocurable, as witness the road through Cassidy's Forest, 
which has been metalled with a soft clay slate, while there is an abundant supply of gravelly quartzite in the neigh
bourhood, though at a rather greater distance from part of the road than the quarry whence the slate was taken. 

In some instances contractors are paid .for work not performed, a notable. instance being on the South Road at 
Circular Head, where the metal in many places was only put on the depth of 5in., and work generally so slummed 
that the Road Trust absolutely refused to undertake its maintenance. The Works Department is now offering the 
Road Trust a considerable sum of money, voted for another portion of the road, to put the section referred to in 
order. 

At another place on the same road, nearer to Stanley, a considerable sum was spent some two years since in 
· forming and macadamising a road about two chains from high-water mark. It was known at the time that the sea 
was encroaching at this point, and that a small outlay at the time would prevent further encroachment, but the only 
effort made to stop it was the erection of a brush wattle fence, which would not have stop1Jed a sheep;* the 
consequence is that the sea has gradually worked in until it has wasted away the road, and, so far, the metal which 
was placed on the road has, in' falling, formed a urotection against further damage. 

As a further instance of general carelessnesi, I may mention the Hellyer Bridge, south of Table Cape. Tenders 
ii,re invited in the newspapers until the 17th current, and contractors are informed in the advertisements that plans 
and specifications may be seen, amongst other places, at the Post Office, Burnie. On Satuaday, a contractor on 
enquiring for them was informed that they had not yet arrived, and on enquiring there myself to day, I found that 
they were not even now in the office. As there is no means of getting plant to this bridge except by pack horse, 
the construction must be unnecessarily costly, and I fail to see the utility of a bridge in the middle of a forest before 
a road is made to the river. 

Tlte Chairman and Gentlemen of the Royal Commission 
on Railways and Public 'J,Vorlts. 

I have the honor to be, 
Gentlemen, 

Your obedient Servant, 
J. W. NORTON SMITH. 

• N.B. At a subsequent period (forgotten when writing on this subject) a few loads of stones were placed along tho bed in a rough line parallel to 
,he coast line.-J.W.N.S. 

Tlie Hon. WM. MOORE, Esq., J.W.L.O., called in and examined. 

2383. .By the Chairman-What is your name? William Moore . 

. 2384. You are a Member of the Executive and Legislative Councils, a resident of the N orth-westem 
District, and have held office in the Ministry as Chief Secretary and Minister of Lands and Works for the 
Colony of Tasmania ? Yes. 

2385. Your experience extends over a large number of years, Mr. Moore? Yes, I have been in 
· Tasmania since 1853. 

2386. In the supervision and carrying out of public works, do you think the present system adopted 
by the Department th_e best? No, I do not. 

2387. Could you from your experience tell the Commissioners ·where any improvement could be 
made in the way of the administration and more efficient control of the ·Department? That is a large 
question. 

2388. I mean generally in regard to works in the country districts, for example? Well, one important 
improvement I would snggest is, that nearly all the works should be carried out in the summer instead of 
in the winter months. A great many of the principal works are now done in the winter. In the erection 
of bridges over rivers there is great difficulty in the winter, and the work is not satisfactory. 

2389. How could that plan be adopted, considering that the necessary funds can only be obtained 
when the Parliament has voted them ? Parliament generally sits in the winter and votes the sup
plies, but it is very seldom when an Act is passed that the Department tries to carry out the works in the 
summer following. It is seldom that any action is taken till the winter after that. 

. 2390. Is that not a fault in the Parliamentary system ?-if the money is not voted the works cannot 
oe carried out till it is? The works immediately requiring attention could be done in the latter part of the 
summer, and what could not be done then should be done in the summer following. 

2391. That is it. For instance, could not the sums voted in 1866 be spent in 1867? Yes, of course 
it could be done, but it is not. For instance, the votes taken last year will perhaps not be expended for 
two or three years. 

2392. ,vould you spend the money available only dming the summer, or would you hold it until the 
following winter, when the Parliament could vote additional sums? I would make a selection of the 
works, and where the money could be expended economically I would do so ; but in such works as bridges, 
I should be careful to erect them in summer. 

2393. Would the votes not be liable to. lapse? No. 

2394. Would the vote hold good until the next session of Parliament ? Yes .. 

2395. Then the vote would not lapse if not spent in the financial year? No ; the votes that .are on 
the estimate for the year would lapse, of course, but for these votes for works you have special Acts of 
Parliament for special works which keep the vote alive. 

2396. Are these works under Acts of Parliament ? Some of them are. 

2397. Would there not be a difficulty with money on the estimates-would yon not have to get a 
special Act to make the 11?-oney available ? No. 
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'"2398. What would you suggest? I·woulcl have all these special works carried out without reference 
t<", the lapsing of the vote for audit purposes or for purposes of finance. For instance, votes for works like 
the breakwater here, and others, would not be allowed to lapse. 

2399. Well, take the vote which Parliament passed for the constmction of these breakwaters-would it 
not lapse if not spent during the financial year? Ce1itainly not; the money would not be an object,-it 
would- come to a Loam: Bill. 

. 2400. But suppose it did not, and as you have experience how the department works-;-how would you 
meet ~he difficulty? All these votes for special works are scheduled and put into an Act of Parliament; 
there 1s no such thing as lapsing at all in reference to them.· 

240!. _Are they not included in the Appropriation Bill? Certainly not; they are not included in the 
Approprrnt101i Bill at all. The maintenance of roads is a part of the Appropriation Bill, but special votes 
for .works are sanctioned in an Act of Parliament, and would not lapse at all. 
. ~402. For what reason, then, does not the department take a common sense view, and constrnct works 
m_ smtable :;:eason, and within a reasonable time? That is the point. That is ,vhat I :find fault 
with. They are not driven by the lapsing of the votes to delay the construction of the works. Most of 
the works are under authority of Acts of Parliament, and would not lapse in ten years. 

2403. T may say your complaint is not peculiar to Tasmania-it is likewise the case in Victoria, where 
money is not always spent at the proper.time. You say, however,. the votes would not lapse where your 
works are scheduled under an Act of Pal'liament ? They would not. · · 

2404. Now, as to the application of these :noneys: would you ~uggcst that the expenditure of the 
moneys be submitted to the local Boards, or continued under the present system ? I don't think it is 
desirable to hand over the moneys voted by Parliament to the tocal Boards. They have not the requisite 
scientific knowledge, and they have not 'sufficient responsibility. I think the constrnction of the works
should be under the Public ·works Department ; and the responsibility for the proper con·struction of the 
works should fall on the head of that Department, and not on the local bodies. • 

2405. Then you do not recommend anything like that ? No, T do not advocate any change of 
responsibility. I complain of the want ot practical constructive knowledge in carrying out works,-in fact, 
of the want of competence of the Department. 

2406. Is that want of knowledge on the part of the officers of the Department, or is the fault in the 
system ? I think it is partly both. I don't charge the officers particularly,-the fault lies with both. 

2407. Do you think it is the fault of the Department that plans and specifications for tenders in this 
district, advertised to close on 17th March, are not now forthcoming where advertised? That must rest with 
the pepa!'tmcnt. They should neve1• advertise a 'thing for tender until they are prepared with the plans and 
spec1ficat10ns. 

-. 2408. · Y cs, hut woti°ld you blame the oflieers or the head of the Department? . I have no idea of taking 
the blame from the head of the Department. The responsibility for the incompetency of the officers rests 
with the head of the Department. 

2409. Is it not perhaps neglect rather than incompetence : should not the recommendation he made by 
the officers ? The fault is with the head of the Department. 

2410. Do you mean the ministerial or professional head? Both of them. The money for that work 
was voted long enough ago, and the plans and specifications should have been out. 

2411. What time ·would be enough ? I should say about a ~onth. 
2412. It has been pointed out by a previous witness that the local bodies are not consulted in reference 

to these works.· Do you not think it desirable that they should he consulted? Well, it would perhaps be as 
well to consult them ; hut as far as the technical and scientific part of the work is concerned, you could not 
expect to get much information. 

2413. But as to recommendations, for instance, as to bridges and traffic, whether they should not be 
· wider or narrower, or to dete1·mine if the waterways were sufficient, would not local bodies, as to these 
matters, have every advantage, and be able to advise the Department, and give information that could not 
he got otherwise? Yes ; cut I consider all enquiry of that sort should stop before the vote is brought 
hcfore Parli_ament. I think before Parliament votes the money for these works, it should be furnished 
with reliable plans and specifications based upon all available data. 

2414. Then you agree. that the local authorities should be consulted? Yes. 
241,1. \Yonld that be one of your recommendations? .I don't know. I have a better and more 

elaborate scheme of public works i{i my mind, bu. I am not going to show my hand now. 
2416. Well, do yon think it would be an ,1dvantageous plan to consult the local bodies? It would, to• 

a certain extent. 
2417. Is it not better to throw- re:;:ponsibility upon the local bodies, and extend the principle oflocal 

self-government? That is a.question of policy. 
2418. It is a question oflocal self-government? It is a question of policr. To my mind there can 

be no real responsibility unles:s there is financial responsibility. If the local body concerned find the 
li11anees then it should be (or them to control the works. If the finances are found part by one authority 
and part bJ' the other, then it is a joint responsibility. If the loc:al bodies find the money for the works, or· 
find it priucipally, then it is desirable to leave it to them. · 

241\). Bnt I understand yon throw the cost of maintenance on the local bodies? That is only with 
rcfarence to branch roads. The main roads are constructed and maintained by the Government, assisted by 
the local boanl:-. They are rrnll/ hoards.ofatlrice to the Govemment. The whole of the money is found,. 
in reg-,ml to the construction of main roads, by the Govemment. 
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2420. Do these recommendations apply to the whole Colony or to .the districts? To the whole 
Colony. 

2421. If they have the power of taxing themselves? The ratepayer~ have the power of taxing them
selves to the extent of ls. in the pound, that is for cross and by roads. We haye a large extent of cross and 
,by roads a~ well as main J"oads. The finances for the main J"oads are furnished entirely by Parliament, 
that is for construction as well as maintenance. For the cross and by roads the money is furnished join,tly 
by Parliament and the local bodies. The local bodies assess themselves to the extent of ls. in the pound, 
and in that case Parliament subsidise,; them to an equal amount. Where the local bodies assess them-

,,selves to the extent of 9d. in the pound Parliament gives Gel. ; where they assess to Bel. in the pound 
Parliament gives 3el. in the pound, and. so on; so that where the districts mte themselves to raise money for 
the con~truction of roads Parliament assists them. As they increase the rates levied they are assisted in 
proportion ; and to that extent the road works are carried out by the local bodies. 

2422. Then, so far as you know, there is no instance where the local bodies provide the whole of the 
moneys required for public works? No ; yon must divide the roads into two classes. The main roads are 
made and maintained out of the moneys voted by Pal'liament. 

· 2423. Have there been instances where the local authorities have expended the moneys.voted for l'oad 
works? Yes, there have been such cases where the local bodies have provided the moneys for roads, but 
that was under a past system. 

2424. But under the present system have there been any cases where main roads have been constructed 
by the local authorities? Not since the passing of the present Act. 

2425. Then, the Govemment undertake the construction of all roads? 
,recollect thev have under them about seven hundred miles of roads. Theu the 

. roads are m;der the Road Trusts. 

Yes; as nearly as I can 
branches or cross and 'by 

2426. Do you think the description of these works as given by the Government, taken in connection 
.with the specifications supplied for the information of contractors, is satisfactory, and permits the best results 
to be obtained? I believe that the descriptions are ample ; more than that, they are sometimes too foll, and 
,almost frighten new contractors. Of course the knowing ones know that a great deal that is in the 
, conditions don't mean anything; but others don't kuow that, not having the experience._ Very often an 
honest contractor won't look at the work, owing to the description given ; and then those who understand 
the system come and tender low, do the work, and slum it. 

2427. vVe have been told the descriptions were so imperfect it was impossible for contractors who do 
· not know the locality to tender for works? In some instances. The Boat Harbour works is a case in 
, point. No one knew what was the meaning of it. 

2428. Then, do you not think that the specifications should be submitted to the Chairmen of the local 
bodies for revision? The specification should show all the earthworks in detail, the cuttings on the roads, 

· and so on,-in fact, a proper survey. Then, when the specification P.ame clown, there would be nothing to 
do but to go out and show the works req uirecl. 

2429. To i"Jllr. Stanley.-Do you mean that no section now accompanies the specification? No, none. 
2430. By the Ghairrnan.-Do you.think we could obtain a specification and, plans that would fairly 

represent a sampl~ of ordinary procedure? Yes, you had better get one, and judge for yourselves. You 
can easily obtain that. 

2431. Then, in reference to the particular works in your district to which you refer, do yoti think any 
·failure of professional knowledge was shown? Well, you had better take a drive to Table Cape, and see 
for yourself. 

2432. Is the road not graded to levels ? Yes ; but it goes round about where it might be straight: 
· where they might go direct, they go round comers. 

2433. Do they give any sufficient excuse for this? None at all. 
2434. Do they save money ? No, they expend. 
2435. Is there anv local difficulty? None in connection with these works that I am aware of. '!'here 

might have been some.land compensation asked for, about £2 or £3 an acre; but they might have saved 
• on the specification far more than the price of the land. Such a consideration is not worth thinking about. 
They should always endeavour to get the best line of road, because it is a thing settled for ever. 

2436. Who is responsible-the officers of the Department? Yes, of the Department. 
2437. Not the political head? Not at all; it has been all pointed out to the political head. 
2438. To come back to this question, do you not think, if the advice of the local bodies was taken, the 

difficulty to which you refer might be obviated? Yes, to a certain extent. 
2439. Do you not think the members of the road boards should be consulted as to the general direction 

and style of the works? That would be a good thing; and also as to the plans and specifications. 
2440. And lead to economy ? Yes, I think a great deal of money might be saved. 
2441. Is there any other case of a road that you think the Commissioners should see? Yes, you should 

see actually, and judge for yourselves. · 
2442. But can you point out any particular case? It is almost everywhere the same: I would mention 

the road up to Flowerdale, three or four miles beyond Table Cape. They have a hill there for a mile that 
, could have been a voided. 

2443. What is there to see there? The road is not in the proper place. It _goes up hill and down 
,again without any reason. 

2444. Is there any other place? 
,.attention to these cases. Yon will see 

I have really seen so. much of it that I don't care specially to draw 
for yourself. The road to Flowerdale has practically been made 
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twice. The Commissioners could hardly make a general recommendation unless they could see the works 
themselves. 

2445. Can you indicate the places where. we could examine with advantage? Yes, I could cio so. 
Some of the roads have been almost built twice. 

2446. How was that? Because rubbish was put on the road, shale and slate, and as soon as traffic 
was put on the road, underrits action and that of the atmosphere it disintegrated and became mud. 

2447. Whose fault was that? The fault of the professional officers of the department. 
2448. Could you name the officer? No, I am not going to do that: it is for the head of the department 

to do that. 
2449. But if there is a notorious case oftl1is kind, do you not think the Commissioners should know who 

is to blame ? ,Well, they won't know from me. I am not going to pface myself in that position. 
2450. ls there any information you wish to give the Commissioners in reference to the Mersey line? 

Yes, I might give you information on some points. 
2451. It has been pointed out out to us that one of the reasons why the cost of construction of the line 

from Deloraine to Formby was exceeded, was the fact that it deviated from the odginal survey. The line 
at first surveyed went by the west bank of the river, and avoided two bridges, but certain parliamentary and 
political pressure was brought to bear on the department which led to the line going by the present route 
and necessitated the construction of those two bridges ? I doubt if the line on the west bank of the river 
was ever surveyed. 

2452. Well, we are told there were three alternative routes, one on the west bank of the river, one by 
Stott's Plains, and one by Latrobe; the one by the west bank going as far as Horsehead Creek. How long 
is it since this line was projected? The line has been surveyed I don't know how many times, but I don't 
think they ever made a snrvey of the line by the west bank of the river. I should like to see it if it was. 

2453. Were there any special circumstances which rendered it desirable that tlie line should go throu$h 
the town of Latrobe? From beginning to end it was intended to go through the town of Latrobe. Tne 
department recommended that the line should go down, and that would have made a great saving. It is 
for the engineers to say if the estimates were affected by going down tl1e west bank, or by Latrobe, as by. 
the original estimate. 

2454. In point of fact, had the Mersey and Deloraine Tramway Company possession of, and had they con
structed any of the works? Yes, certainly. The line was originally constructed by the company. That was 
one reason which made the Government of the day construct the railway through Latrobe. The original tram
way was built from Latrobe, the station buildings were in Latrobe, the locomotive sheds and all. That 
tramway ran 16¾ miles from Latrobe to Coiler's Creek. That portion of the line was completed and 
working years and years before the Government thought of the completion of the line between Delorainc and 
Formby. U nderstandin()' that, I think the cuttings and all the principal works remain as they were before. 
The cuttings all the way fi·orn Deloraine to Whitefoord Hills, and for rn·n1iles on the Latrobe side, were new. 

2455. Had the tramway company acquired the freehold of the land on the present route? Yes, the 
freehold of the land was granted to it. 

2456. Then, if the railway had gone on the west side of the river, the Government would have had to 
acquil'e lund ? Yes, ce!'tainly. , 

2457. Can you give an idea of the quantity of land likely -to be required? No, I cannot. 
2458. Would the cost of the present works exceed the cost of the land? Considerably. They have 

had to pay more than it would cost from Latrobe to where it would form a junction with the other line. 
2459. Would the works be liable to be flooded? Yes, but that could be avoided by keeping on the 

table land ; but then by keeping there yon would destroy the traffic. If you are to accommodate Latrobe 
at all you would have to keep down on the flat. 

2460. Then, if you had followed the line on the hig·h ground, how far would you have been away from 
the town? From half to three-quarters of a mile. . 

2461. Would that have been acceptable to the inhabitants? Certainly not. 
2461A. Would they not have had to bring pressure to bear on the Government to get this line? There 

was no pressure brought to bear on the Government, because the line was constructed originally by the 
Tramway Company, and the Government bought it. The Government never would have bought the line 
there if it had not been for the land. It was actually g-iven to the company, and the line ·was originally 
built by the company. 'l'he company came to grief after having formed the railway to Kimberley's Ford. 
It was built up to Coiler's Creek. Then the Government afterwards bought the whole line from the 
company, with all the buildings, two locomotive engines, and everything, for £5000 or £6000. Tliat was 
the 17 niiles of railway and works. The line and land had, in fact, fallen into the hands of the late Messrs. 
John Foster and Askin Morrison, and thev received some 21,000 acres of land as a bonus for the work 
constructed. b' order to make their property more valuable, they sold the whole of the line, which wns 
said to have cost £50,000, for £5000 or £6000. It was on that understanding that we built the line to 
Latrobe into the town. 'l'here were locomotives on the line then, and station buildings into Latrobe. Up· 
to that point the line had not to be built-practically speaking there was only 20 miles of forming and 
making tq be done. Of course they had to rebuild some parts and improve others, excepting that the whole 
of the works were completed for them excepting the bridge over the Mersey. 

2462. To 1111-. Stanle,1;.-Was there a bridge over the Mersey built by the Tram Company? Yes,. 
and over Kimberlcy's Ford too. 

24G2A. Could those bridges not be utilised by the present railway? No, they we1·e not fit; they had 
to build a new bridge. I believe_ the piles of the old bridges were sound and good, but the tmssing of the· 
b1·idgcs was not g·ood. · 
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2463. What was the extra length incurred by taking the line through Latrobe? About half a mile ; 

you will see from the plans. 
2464. And you state that the cost of the line on the western side would be nearly as much as the present 

line? Yes; the cost of the line on the western side would be about equal to the cost of the short piece of 
line that had to be made.in order to get to Latrobe. 

2465. Then you think the cost of the bridge should be credited to the Department in considering the 
extra cost? Yes ; I think the Department is entitled to reckon the cost of the two bridges and the excess 
in carrying the line that way, provided they intended to carry the western line. The idea of this line cost-· 
ing £40,000 more than the estimate, say £160,000, is absurd. There is a screw loose somewhere. . 

2466. You state that the Tramway Company had already provided the land necessary for station 
buildings at Latrobe? Yes. · 

2467. Then the Department, I presume, had to purchase land beyond that to the junction of the line 
on the west side? Yes ; with the exception of a small portion of Government land which the line passes 
through, near the police station. 

2468. How do you think the value of the land in question would compare with that of the land on the 
west side? The value of what would be necessary. Well, the land on the west side is not so much value 
as the land in Gilbert-street. The land up to Gilbert-street had already been purchased by the Company, 
but the land from Gilbert-street Station to the crossing, the whole way across, that had to be purchased. 

2469. Do you know of any other material deviations in the line that would increase the cost 
to any extent? No, I do not. The ·deviation was made with a view to cheapen the construction of 
the line, that is, the deviation at Horsehead Creek. I thought it a mistake at the time, and I think so still. 

2470. Do you know whether many additional stations had to be provided beyond those originally con
templated? I don't think so. There are no stations that would cost anything much. There might be one 
or two more than were contemplated, but they did not mean ruuch. The purchase of ground and the con
struction''.and alterations of the station at Deloraiue cost a great deal. There was a lot of money tl1rown away. 

2471. In what direction? In the direction of making the stations suitable for the accommodation of 
two services, viz., the broad and narrow gauge. Deloraine is an intermediate station, and they want to 
make it a terminal station. If it had been taken as an intermediate station very little expense would 
have been needed,-but it is not so. Another thing I have taken exception to was the laying of the third 
rail, which was a useless expense. My contention was that it would have been far better to narrow the 
gauge at once, and not have a mixed system. I believe the country will lose by iL 

2472. It has been explained to us that the object of that was to use up the broad gauge stock? For 
what henefit? It has been running now for sixteen years, and the life of the engines has now nearly come 
to an encl. The cost of the third rail will be about £20,000. 

2473. Mr. Batchelor informed us that as soon as he could make the alterations ,the broad gauge stock 
would be available for the narrow gauge? Would it not be better to put it all in a heap and put a fire
stick into it?-it is ridiculous when you come to calculate it. Why, the cost of the third rail would equip 
the whole of the line with new narrow gauge stock suitable to it. . 

2474. Referring again to the question of the use of timber on road bridges, don't you think if the 
piles were properly sheathed, as is done in other places, that it would make a permanent and durable 
structure? You mean with Muntz metal, yes; but where you want to go to that expense you had better 
use concrete or stone. In a river like the Leven you might have it, but there you have a great rise and fall 
of tide. I believe the bridge should have been put up at the Leven with stone piers and iron girders, that 
would have cost very little more than the bridge has cost now, About the Leven, the engineers submitted 
a plan to Parliament with such piers and with trestles of wood to carry up the pier higher. The estimate 
for that was £500 less than it has cost to put in the wooden ones. How do you get over that? 

2475. Do you think that estimate was a sufficient one? It would be the fault of the department if it 
was not. They submitted the plans, and they were stone piers. Why they adopted piles I don't know, for 
when the old bridge piers were drawn they were found to be all .cut off with the worms. The new bridge 
was £500 more than the cost of the bridge, plans of which were submitted to Parliament, with stone piers. 

2476. What is the nature of the bed of the river? Shingle and sand. There is nothing objectionable 
m that. 

2477. Then cast il'On screw piles would have done? Perfectly, and the earthwork could be carried up 
much higher. You could save a great deal in that way. 

2478. Then screw piles would have been cheaper? Yes, I should think they would.· I don't think 
there would be much difficulty with foundations in the Leven, because there is not 20 feet depth of water. 
I should do without any coffer dams, and should recommend bridges of that kind. 

2479. Then, in most cases where the foundations are suitable, screw piles are mu h more economical than 
masonry work? Yes, I think iron screw piles would answer admirably, especially Where you have the worm. 

2480. In respect to the maintenance of main roads, I think you said that the road boards acted as 
boards of advice? Yes, the road trusts are, as a rule, appointed by the boards to carry out repairs to the 
main roads ; that is, the trusts elected by the people here to deal with the cross roads. As a rule these 
funds are expended by them, and the Government employ them for the purpose of carrying out the main
tenance of main roads, the inspector for the Government superintending the maintenance. 

2481. Are no surveys made of these main roads? As a rule there are. 
2482. Was there a survey made of these roads you speak of between here and Table Cape ? I think 

to, but it is quite a study to look at the way these surveys are made out. · 
2483. Do you know if a section is made at the time these surveys are caITied out ? I do not think so. 

I never saw plans with sections. 
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2484. Then after the survey of a road is made, I suppose the grades are merely obtained by rule 

of thumb? Yes, by rule of thumb. In the first instance, it was the rule that grades were not to 
be less than three or four chains. The difficulty_ in many cases was to get a grade of that length, and in 
consequence they went to the trouble of trying to make them. 

2485. Do you not think the extra cost of making a_proper survey with a section of these roads would 
be saved in the long run? Yes, saved over and over again. 

2486. Do you know how the surveyors are paid,-are they on the staff or do they work by contract 7 
Some by contract, and some by day work on estimate. 

2487. Do you think the contract system the best? No, I do not think the contract system good. In 
surveying the roads you cannot be too particular "in getting the best route-that tlie people themselves can 
recommend. I have been in the bush myself for months trying to find a line, and then have not got the 
best road. The bush is so dense in many places you cannot see the contour of the road at all. If a man 
goes wrong it may be excusable; but I have no sympathy at all with an engineer who makes mistakes m 
carrying a road along an open coast like this. 

2488. By .1lfr Lamder.-When does your financial year end? It did end on 31st December, but I 
think we altered it last year to March. It has been from January to December. 

2489. But do you not consider it would be advisable to make out the allotments for expenditure in the 
succeeding years so that they should be known before the beginning of the new financial year ? Yes, our 
Parliament meets as a rule in July, and Ministers ai·e supposed to give a 1·eswne of expenditure to June. 
That was under the old arrangement, when the year expired on the 31st December. They showed their plans 
up to 31st December, and also a resume showing how the present year works up to date. We are now going 
to alter the financial year to close on the 31st March, so as to bring the actual accounts up closer to the 
meeting of Parliament. 

2490. But do you not think it would be desirable for the Public Works Department to be aware of the 
grants voted for expenditure during the coming financial year within the present year, so as to give them 
plenty of time to arran~e for the coming twelve months' work 7 Yes ; there can be no difficulty as far as the 
maintenance of roads is concerned, because that is a charge which is going on from year to year. They 
cannot be in ignorance of what is wanted, and there should be no delay in getting on with the estimates. 
They know that Parliament will pass the works. The other votes being scheduled clearly in Act~ of Par
liament, cannot lapse. The department has plenty.of time to do these works in the very best and quickest 
way. 

2491. There would be no hindrance. Nothing to prevent them going on on account of votes lapsing? 
No; the votes don't lapse. We have roads here that should have been made in the summer, and now they 
are sending plans and advertising for tenders in the beginning of winter. 

2492. In cases where the roads were made, as you say, twice over, was that the contractor's fault? 
No, certainly not. 

2493. Was he paid twice for the work? I don't know. In the case of the Flowerdale Road they 
have been taking the apex up the hills, and then cutting it down again. 

2494. In that case was the contractor paid twice over? Yes, he would virtually be paid twice over. 
24915. Can you give the dates of the construction of these roads? Well, I cannot exactly. I suppose 

three or four years since. · 
2496. Does anyone usually inspect the alignment of new roads? Yes; the Government has one or two 

inspectors. 
2497. Doe~ uot the inspector align the roads himself? No; I think it is done by the superintending 

officer, never by the inspector.· 
2498. Then there is no one to supervise the alignment but the inspector of the district and the super

intending offi~er? Yes, there is the Chief Inspector of Roads, Mr. Duffy. 
2499. Does he inspect the roads,-is it a part of his duty? I do not think he does inspect the whole, 

but it is his duty. · 
2500. I think you mentioned in reference to the loop-line on the railway at Latrobe, on the Mersey, 

that the Department should be credited with the building of the two bridges? Yes, decidedly; it would 
be entitled to an excess on that account, and also as far as the difference in value of the land was concerned. 
(Witness here explained the difference in the routes and cost by reference to the plan.) I merely wish to 
put the thing before you. As to what the Department can claim as excess, it is a matter of calculation 
simply. 

2501. Do you think it would have done to have constructed the line on the west side, with a branch 
into Latrobe? No, I do not. I don't like branches, because in working they are very expensive. 

2502. Would it not have saved a bridge there? Yes, but look at the cost of running up and clown for 
the mere sake of a local train or two. 

2503. It would perhaps have saved heavy outlay? Well, what is the cost of a bridge-about 
£5000 or £6000. 

2504. Can you give us an idea of the items which the Department is fairly entitled to claim in addition 
to the two bridges? I would give the Department the benefit of the doubt in reference to accepting the 
western route. There is no excess to which they are entitled excepting that entailed by coming down to 
Latrobe. The deviation at Horsehead Creek was really .a saving, and they are not entitled to anything on 
that. That deviation was an unfortunate one. The original snrvey was straight across the creek, and the 
line should have gone that way. 

2505. 'fheu you don't consider they are entitled to any other items on account of or affecting the 
excesses 7 No, certainly not. Besides, instead of buying land for the station buildings at Formby they 
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have destroyed the esplanade, not taking sufficient land for the station at all. Now they have concluded to 
take land for·the Formby station, the people have bought the .land up. 

2506. Do yo~ consider the priolic have had 'fuir value for their money in the ·construction of this 
line? No, I do not. I think the line has been a very expensive one. 

2507. Has the money been ·extravagantly disposed of in too ·expensive works? 'No, they are. not 
tootexpensive; the ·works are as cheap as they could be built. 

2508. Well, do you think the money has been extravagantly expended and thrown away'? Well, so 
much work has been done without the necessary science and supe1-vision that the <money ·must in 'S°ome way 
have been lost. 

2509. Wasted, in fact? Yes. I think the line should have been built for the•estimate. 
·2510. Can you give any idea, as far as you .can think, as to the ·way in which the waste has been 

incurred? I can't tell you. I am only estimating the cost of the line as compared with several othe1·s. 
There is only 37 -miles of rail way line, :and on 17 miles of that all the work except .the upper part of the per
manent way had been done before. That line has cost £160,000 or £170,000. I don't know what .to say about 
it, but I think the line should have been made for £4000 a mile,-from £4000 to £5000 a mile any way. 

2511. Do you happen to know what was the estimated cost of the Leven bridge with stone piers ? 
From £4000 to £4500. . 

2512. What has it cost now? About £5000. You will get the exact figures from the estimates for 
the year. It is scheduled to cost £500 more than the scheduled price--more than the. money voted by 
Parliament. The stone piers were abandoned and piles substituted in the plan brought before Parliament 
last year. 

MR. WILLIAM REID BELL, exam,ined. 

2513. By the Cliai1·man.-What is your name? William Reid Bell. 
2514. You are a Civil Engineer? Yes, a Civil Engineer and·an Associate Member of the Institution 

of Civil Engineers. 
2515. What branch of the public service are you engag(td in? I am now carrying out the works of 

the breakwaters here at Emu Bay and also af W ynyard. 
· 2516. Under what Department? Under the Public Works Department. 

2517. That is, the roads and bridges branch? No, it is the Public Works Department. Mr. Fincham 
is my chief. 

2518. I believe that before you came to this Colony you had experience in New Zealand? Yes, for 
three and a-half years. I was brought up in connection with works on the River Weaver, in Cheshire, 
and on the Clyde. · 

2519. What works have you carried out in the Colony? This is the first work of construction I have 
been connected with in Tasmania, but was employed three years ago on the Parliamentary survey2 for 
railways here. · 

2520. In the construction of works by public tender what plans do you follow? The plans I am 
acting on here were from Mr. Napier Bell's designs. I am working on the lines of his report. 

2521. Suppose the Government authorises you to carry out the spirit of that report, what plan do 
you adopt? In this work tenders were called for about a year before I was called in. They were all 
too higl1, and the Engineer-in-Chief decided to carry the work out by day labour, under the supervision of 
the Department. 

2522. Was that a proper way, and is it satisfactory? Yes, the prospect is good. I am getting out 
tenders for necessary machinery that is not started yet. 

2523. Is it, then, proposed to carry out the extension by day work? Yes. 
2524. Then the question of preparing these works for tender is not considered ? No. 
2525. After you determine on a plan of proceeding, do you communicate with the Department and 

obtain the sanction of the chief officer for the portion you intend to construct? Yes ; and then he gives 
me authority to employ the men, and either to purchase the necessary machin~ry or requisition for it 
through him. · 

2526. Of course Mr; Napier Bell in making his plans and estimates would make such an estimate as 
a consulting engineer would make, leaving you to carry the details out? He gave detailed plans. 

2-527. How would his est1mate be considered by Parliament-would it be generally or particularly 
adopted? Regarding this work I can hardly tell you. He would have got his information for his 
estimates from Mr. Fincham, or he would have put his own prices on the work. · 

2528. Suppose you intend to extend the pier a hundred ya1·ds, and you made the cost out at £1000 
how would you satisfy the department that it was a reasonable estimate? I should give my prices, or I 
should get an estimate from elsewhere, or by comparison with other works. 

2529. Suppose the ~ork you estimated at £1000 could not be done, th~ amo~t being insufficient, 
how would you go on with the work? The work would then be at a standstill until I could consult with 
the Engineer-in-Chie£ I am .not allowed to exceed the votes. 
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2530. What is your opinion · about that plan of procedure-is it a desirable one? I think it is not, 
as it leaves necessary works incomplete, because when an estimate is made for a certain work Parliament 
is apt to cut it down. I think the works should be carried out upon the Engineer's estimate or not 
undertaken at all. 

2531. That would throw a great responsibility on the engineer-is that desirable? Certainly. I went 
very carefully into the estimates, because I knew that Mr. Fincham was depending on me, and Mr. Na pier 
Bell was the same-he was depending on me too. 

2532. What is the system of construction ? Concrete blocks set with a crane. 
2533. Is there any filling in or hearting? .No, it is a solid pier, no heart. 
2534. You do not know anything about the way the Government have advertised for tenders for wo1;ks? 

No, I don't know. I am carrying- out the works at Wynyard. There was £2000 voted by Parliament 
for that work. 

2535. It has been pointed out to us that in the case of a local bridge tenders are advertised for, to be 
deposited on the 17th March, and that plans can now be seen at Emu Bay and Table Cape, but neither the 
specifications nor the plans are here yet. Can you say if the Department is always as retrograde as that? 
No, I can't say at all. 

2536. As compared with New Zealand, or the system adopted in the other Colonies, is your Govern
ment particular in getting plans and specifications of works exhibited in due time?. Well, they are usually 
not so far behind as that. There are now and then cases in which delays may occur. 

2537. It is now the 15th of the month, and tenders are advertised to be returnable on the 17th. It 1s 
surely impossible for local tenderers to send in their tenders in time -without seeing the plans? Yes ; if 
that is the (!Ustom, most certainly two days are not suffieient. 

2538. The contractors should have ample time? Yes, they should have ample time. 
2539. Is there any infOI'mation you can give that would 1·ender the working of the Department more 

perfect and economical? I don't know that I could give such info1mation. Estimates seem to me to be 
cut down in Parliament, and the works not carried out fully according to intention. 

2540. You would, then, recommend the Department to adhere to the estimates of its officers when sent 
in, and resist any reduction of the votes in Parliament as far as it possibly could? Yes, the officers should 
be held responsible for the estimates. 

2541. In reference to your work here, how far do you propose to extend the pier? For an additional 
200 feet. 

2542. What is its length now? About 1,60 feet. 
2543. What depth of water have you now? Five feet at low water. 
2544. And what will it be at the end of the extension? Fifteen feet. 
2545. Will that allow steamers like the Balrna·in and Aw;tralia. to come in and berth? Yes. 
2546. It has been pointed out to us that a mistake has been made in the direction of the 

jetty ; is that so? It is so. Mr. Jones, the Harboul' Master, will be able to tell you about it. 
before my time. 

present 
It was 

2547. How are you treating that matter? I am building a wall outside of it,-filling up a T, 
in fact. 

2548. Are t!1ere any farther remarks you wish to make? I think not. I may state that, as regards the 
work at T·able Cape, there was a vote of £1000 at first, and then last session another £1000. The Marine 
Board had no officers of its own to carry out the work, and arranged with the Public Works Department 
to do it, and the DepartmPnt put down a tram road and extended the work. Some of the Wardens then 
wished for tendel's to be called, and I did so, under instructions from the head office. 

2549. Was that work similar to this? No, it is a rubble mound. It is merely to improve· the 
entrance to the river for the local shipping. 

2550. You have charge of the work? Yes, I have charge. 
2551. Anything more· you wish to say? No. There are often complaints about the Public Works 

Department as to the work done,under it being more costly than when done by contractors. I can only say 
the work carried out at the Tabl11 Cape breakwater by day work was within the contractors' pl'ices. Some 
of the tenders sent in were tlnee times as much as the work cost by day labour before the contract was let. 

2552. How will the shipping obtain shelter if they land goods there? That is a river, and the wharves 
are in the river, and protected from the sea on the north. The breakwater is on the west side of the river, 
ships landing their goods at the jetties in the river. The Table Cape Marine Board desires that more money 
should be spent there. That is a case where, if the harbour is worth improving, it should be done at once, 
and the works carried out as a wl10le. 

2553. Can you put your remarks in writing on that subject? I can do so. 
2554. You think it ought not to be necessal'y to ask for a larger vote? I should rather see the work 

kept back till Pal'liament should vote a sufficient sum. It is much better than expending small votes. If 
they cannot see their way to do the ,rnrk at once, they should wait till they have money enough. 

2555. B,'1/ J.1fr. Lawder.-What is your system of carrying out day work? I have foremen under 
me, and I make them responsible for the conduct of the men to me. 

2556. Do they keep a tally? Oh, yes, they keep the time-book, and I check it and see that it is right. 
If a man is lazy I make them accountable for that man. 

2557. Then, in what way do you return your labour employed to the Department? I send in my pay
sheet to the Department at the end of the month. I get orders from the men in the meantime to have their 
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money paid to me ; then I keep a special bank account, and issue cheques to the men on that account. I 
also keep books showing the detailed cost of the work. . 

2558. · You pay the men personally? Yes. 
2559. You say you send in a return to the Department? The pay-sheets _are sent in on the 1st of each 

month, and then the men come to me for their money. 
2560. Suppose a man is leaving, and asks your aid? I had a case of that kind at Table Cape. Two 

men had gone from Table Cape harvesting, and I had paid them. I got the money afterwards. 
2561. Suppose you had got their names on the pay sheet, and an order to receive their money, and 

they had gone away, you coutd not have paid them their money? Of course I could not have done so. · 
2562. Would that not be an anomalous · position for you to be placed in? It would. The Public 

Works in Hobart give me every facility for paying the men, but there are difficnlties in connection with 
the Audit Department. 

2563. Then, what I suppose might happen. You have a certain amount of money in your hands 
not paid away, and yet the men's receipts for that money are in the Treasury as having received the 
money? Yes, I could keep the whole of it, and yet the documents would apparently show that the men 
had received their wages. 

2564. How do you mean to manufacture your concrete blocks? desuribe your system? The stone 
will be spalled in the quarry, and then lifted up to the stone-crushers. I shall have mechanical 
means then for moving the stone crushed ; and, when it is guaged, it will fall into the mixers, through 
a hopper, and from the mixers will b~ carried in buckets to the block-boxes, and then a 25-ton crane will 
come along and take the blocks up when set. 

2565. What is the quality of stone you intend using ? Clean basalt. 
2566. What size do you break it into? It must go through a 2½ inch mesh. 
2567. You don't use any stone larger? Yes; I intend to use rubble about a cubic foot or so, as 

specified in the original specification. 
2568. There is a certain proportion to which you work? No ; I follow Storey in his work on the 

Dublin harbour works, and other authorities. 
2570. What is the shape of the blocks? Rectangular, 12ft. 6in. x 5ft. square. 
2571. Placed edgeways in regard to the length? Yes. 
2572. With flush faces? Yes, with plumb faces to the sea. 
2573. What batter do you give? Abolit 1 in 8, in the direution of the length of the jetty. 
2574. How are your cranei, worked? There will be a travelling crane with a jib. This comes along 

the road that is laid down. 
2575. Do you build a temporary road in the direction of the pier, or place your rails on the top of the 

blocks as they are built up ? I put the road on the top of the blocks. 
2576. How long do you allow your bloeks to set? About three days, but not less. In a paper on 

the Jersey harbour works, it is stated that three days more are sufficient to let them harden before stacking 
or lifting them. 

2577. What is the proportion of cement used? About l in 8,-that is, as regards the mortar, 1 of 
cement to 2½ of sand. 

2578. Is it salt-water sand? It will be sand that comes from the mouth of the River Emu. It is a 
salt-water sand, quite clean. It is of a coarse gravelly nature, the only sand we can get here free from 
shells. 

2579. Then, that per-centage is 2½ of beach sand and 4½ of rock ? Yes, that is the proper proportion, 
according to the experiments I have made. 

2580. You say you have used a certain per-centage of rubble'! . Yes, say about 2 of rubble to 3 of 
concrete. 

2581. Do you intend to make any tests of the cement mortar used? No, we are satisfied. 
2582. Has it been tested? Yes, samples were tested in Hobart, I understand, and were satisfactory. 
2583. Has it been tested in block ? No. 
2584. Don't you think it desirable to test it in the first instance, and also to test the blocks as placed 

in position ? No ; the only test you could make would be by breaking girders or an arch of concrete. 
You could not break small briquettes. • 

2585. You could make a breaking test of this kind,~don't you think it advisable to test the blocks as 
you go on ? Probably so, but I have no means of testing it in this way ; I have no appliances. 

2586. You could make an appliance to do it? Yes, and I would like to do that, but I can't for want 
of funds. I can only send the briquettes to Hobart to be tested. 

2587. You could as easily arrange a test machine here with timber and weights ? Yes, but I should 
be very chary of using this for any general calculations of what I could make here. The Government 
ought to have a proper and satisfactory arrangement for testing these blocks on the works. In my 
opinion Government ought to provide special testing apparatus, not for small works, but for all large works 
that will have to be made. The question of the quality of Portland cement is a very intricate one, and 
it is necessary that testing machinery should be kept at all important works during the progress of the works. 

2588. You mentioned the granting of allotments fo1: work at Table Cape, £1000 one year, and 
.£1000 the following year, and the Chairman put the question as to loss by your having to wait for 
want of funds, owing to the way in which the grants were given ? Yes, that system is very expensive. 
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Happily, in the case of Table Cape, Parliament voted th9 second £1000 before the first £1000 was entirely 
expended. We shall now want to _continue the work, and cannot do so until Pai·liament meets again. 
There will be considerable loss from deterioration of plant; and, besides, it is ahv~ys expensive.to start such 
works again. 

2589. Do I understand you that Parliament hinders your carryi~g on-the work? They may do so. 
2590. You have arranged for cal'l"ying the work to a certain distance ? No, not to a distance, hut to 

the extent of a certain sum of money. 
2591. That is, the cost of the work governs the distance you can go ·? Yes. 
2592. · Then you do not see any way of keeping on your labour in the expectation of any further grant 

from Parliament when it,meets: it may or may not vote the money, and you don't see your way to keep 
on your- establishment-? No. · 

2593. And you say there is great loss in carrying on your works where the money is not voted to 
t!Omplete them ? Yes, there is a great amount of loss. I have seen it before in other colonies, through 
work being stopped when the vote came to an end. 

2594. Then of course the Department would stop you? Yes ; the Resident Engineer would send 
notice to the Enginee1·-in-Chief's office that there was no more money available. 

2596. Then do they send you any notice? Yes. I would send and tell them when the money is 
nearly run out, and they tell .me to stop. 

2597. Then you are responsible for stopping the work? They would reprimand me if I allowed the 
vote to be exceeded; so I have to let them know when the money is out, and stop. 

2598. What would happen in such a case as your exceeding the grant through misadveriture,-suppose 
you exceeded it say in dealing with half a month? I don't know. If it were exceeded in this way I 
suppose the Minister would ask why it was so exceeded, and on.my 1·epresentations would have to appeal 
to Parliament for an extra and supplementary grant. 

2599. Would it be necessary to give your work people any amount of notice? Yes; the labourers 
work by the day, and, in the case of a contractor, I would have to give him notice. I would like to say 
that here public works seem to be carried out, not on the principle of doing a certain amount of required 
work, but the object seems to be to spend a certain amount of money. It is not a question of making a 
certain extent of breakwater, but it is a question of spending a certain amount which has been placed on 
the estimates. The Engineer is merely responsible that he gets as much as he can for the money. 

2600. Were any specifications given you ? Yes, by Mr. Fincham. 
2601. Has he been down often ? He has been down here once, the works not yet being in full 

progres~. I;-Ie consults, when he requires to do so, with Mr. Na pier Bell, who is Consulting Engineer 
to the Tasmanian Government in connection with these works. 

2602. From whom do you receive your instmctions? From Mr. Fincham. 
2603. From Mr. Napier Bell, through Mr. Fincham? No, from Mr. Fincham direct. I correspond 

with Mr. Napier Bell informally, and sometimes write to him for instruction on particular matters, and he 
gives it me. 

2604. By tlte Cliai?-man.-Referring to tl1e question Mr. Lawder put to you as to your responsibility 
for money. does the Government require any fidelity guarantee? No, not here. I believe they do in 
New South Wales in some cases. 

AnnENDUM.-With regard to Question 2599, I wish my meaning to be clearly expressed, that in 
Parliament, where a necessary work is proposed, if the vote for the whole work is not approved, an arbitrary 
sum is frequently placed on the Estimates to satisfy the district for the time being, without reference to 
wliether full value can be got for the money, and the Public Works Department has to make tlie most of 
this. This, of course, is an evil possibly ·inseparable from the system of Government; but the Department 
is constantly saddled ,vith the blame of it where works are left unfinished and unproductive for want of 
fimds to complete them out of hand~ 

MR. WILLIAM: JONES, examined. 

2605. By the Chairman.-Wbat is your name? William Jones. 
2606. What are you? I am a Farmer, and Chairman of the Road Trust of Emu Bay. 
2607. ·what public works have you under your jurisdiction? The main and by roads and the bridges. 
2608. 'l'hat is, the roads and bridges that are completed by the Government and handed over to you 

for maintenance? Yes, Sir. 
2609. In the construction of main road works is it usual for Government to consult the local trusts 

before deciding on any particular work? I don't know. 
2610. What has been your experience? I have not had so much to do with the main roads as with 

the by roads. The main roads are really under the District Inspector. He comes and requires to see the 
members of the board and consults them as to the best part of the road to be done, not as to the way in 
which it should be done. 

2611. Then he does not consult the board as to the character and quality of the work, but as to the 
places where the roads are required first? Yes. 

2612. Is that the best way of doincr it? 0N o; I think the members of the boards should have a voice 
in the construction ae well. " 
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2613. Don't you think if the works were submitted to the members of the boards for discussion in 
council in the first instance, that greater economy might be secured? Yes, by far ; I am ·positive of it. 

2614. Can you instance any works where improvements might have been made if the works had been 
carried on under the boards? Yes, where there is kerbing on our works ; we have protested all through.
They have the kerbing all through the country, and we. have offered t,> make the roads four feet wider• 
all through the country. 

2615. Do you mean the pitching? No, the kerbing. I have represented the matter, and written 
letters to say we would make the roads three or four feet wider if they would do away with the kerbing. 

2616. It is pointed out to us that when works are to be let by tender in the districts, plans and speci
fications are generally advertised to be seen at the local post and telegraph offices. We have a case here 
where plans are advertised to be seen at the Post Offices at Emu Bay, Table Cape, on the 17th March, 
and we have it in evidence that these plans and specifications are not lodged there at present. Is that a 
desirable way of proceedin~? No. 

2617. Is. it an exception, do you think? Well, I ha;ve heard of such cases before, and I have heard 
complaints about it, but not often._ 

2618. Is it possible that any local contractor could tender for the works under such a system? No. 
2619. Would not that practice tend to drive the work into a particular channel? Decidedly; a man 

at Table Cape has a chance of seeing the work and tendering for it, while the man at Emu Bay cannot do 
so. He has no chance at all when the time is so short. 

2620. We have been told that the system of drawing the specifications is faulty: can you give us any 
opinion on that point? No, Sir, I don't see the specifications. 

2621. Has the matter ever been brought under the notice of your Board as to the specifications and ' 
the description they give of the work being insufficient? No, we have had no complaint of that kind. 

2622. It is said that the work is described in the specifications so loosely that the local contractor can
not tender, and that-the man who has had experience in such works is in a better position than the local 
tenderer? He might be. 

2623. Jn reference to the making out of specifications for roads, has due care been shown, 01: other-
wise? No; quite the other way. · 

2624. Can you instance cases where, in your opinion, care has not been shown? Yes, the deep 
cutting here, and this side of the deep cutting coming from the river Blythe. The road originally went 
round the saddle. We offered to make it for half the money, and to do it at a better grade, but Mr; 
Creswell went the other way. 

2625. He made the road, then, to his own design? Yes, sir. We offered to do it, and went to the· 
Lands and Works Office about it. It is there to be seen now. 

2626. What remedy have you in such cases? None at all. 
2627. You have your local Member? Of course; but I could mention instances to show that 1t is 

difficult to obtain a remedy. 
2628. Then, as far as the main roads are concerned, you are helpless? Yes. 
2629. Then come to the by-roads: what is the practice of the department? They always consult the 

road trustees. As a rule they send down :,. form to the trustees to sign, promising to maintain the roads 
after they are made if they have Government supervision of the roads while in course of construction. 
Now, in reference to the by-roads, there is a road on the eastern side of the river Cam. There was a road 
laid out there by the inspector against which I protested at the time, and took the inspector through and 
showed him a better design for the work; but he took no notice. I went tolthe Lands and Works Office 
about the matter, but no notice was taken of it. The road was made at a grade of 1 in 5, when we 
showed it would be quite easy to make it on a grade of 1 in 30. I happened one day to go to our Member, 
and I represented the matter to him. He wrote to the Minister of Lands and Works, and he sent Mr. 
Duffy to inspect the road. Mr. Duffy stopped the work immediately, and ordered the road to be laid out 
on a better grade. The road was all arranged for, and the owner of the ground through which it would 
pass made no objection, but the road is not marle yet. 

2630. Do you think the influence of 'the Inspector has had anything to do with preventing the road 
being made? I can't say; I can make nothing else out of it. The Government Inspector was going on 
all right before I showed him where a better line of road could he got. 

2631. How long is this since? I can't say ; it was before the last Parliament met. We have a road 
less now, and the man has not been paid for compensation for his land on the road. The people now can't 
either get the old road or the new road. 

2632. Are the people suffering-inconvenience? Yes, sir. 
2633. With reference to the construction of bridges and larger works of the district, have they been 

constructed in an efficient way? Yes, sir, as far as I know; 
2634. There is a bridge here, crossing the Emu Creek, where on the north-west abutment the piles are 

stated ·to be built above the level of the ground? No, no. 
2635 .. It has been alleged here that the heads of the piles were not cut off below the ground level on 

the north-west abutment: is that the case? Yes, I believe it is so; I believe the ground is right enough 
there. I think the eddy of the river has swept away the ground and displays the piles. 

2636. Are the foundations of the bridge as stable as they could be made? I think so, yes. 
2f:i37. To M1·. Lawder.-You have a paper there referring to a deviation of a road: would you let us 

know what you have to say about it? Yes, it is the deviation of the Mooreville road. Money was placed 
on the estimates enough to go through with the deviation, but when Mr. Brown came in they reduced the 
vote; now we will be stuck half away. . Mr. Smith, our Member, tried to get a sufficient amount to 
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complete the work but could not. Now when completed as far as· the money will go, no one can look 
near it only from one side. It will take £700 or £800 to complete it. 

2638. By tfte Climirman.-Then, I understand that according to the estimates recommended by the 
Public Works Department only a portion of the work was completed? Only half of what the Government 
took in hand to do. Now there is a long gully which no one can get through-you can't get at it till the 
work is done .. There is a similar case on the Stowport Road. There is only half enough money voted to 
put it through, yet tenders will be called for, I dare say, in a few days. Then there is a new country road 
through it. Before that work is completed the winter will be on us again; and, when completed, it will 
not be so substantial as it would be otherwise. 

2639. Have the plans ofit been exhibited? Yes, I think they have. 
2640. Anything else you wish to say? No. Generally I should like to see tenders called for at the 

proper time, so as to get the works done at the proper time of the year. 
2641. When are they advertised for, as a rule? In the winter, when they can't get bottom for the roads, 

and cannot move material about. '.fhere was a complaint about that Hellyer road. It was first commenced as 
10 feet wide-it is now 25 feet wide. They are now calling for tenders for a bridge, and there are no means 
at present to get to it. If they left it as it is now they could get to the bridge, but if they go calling for 
tenders now they will not be able to get at it. 

2642. Then, instead of facilitating traffic, it will retard it? Most undoubtedly. 
2643. By .il1r. La,vdm·.-Is it difficult to get contractors to tender? Oh dear no, there are plenty of 

tenderers. 
2644. Is there any greater difficulty at one season of the year than at others ? Of course, at harvest 

time it is a little difficult to get tenders, but that is only for a short pel'.iod. 
2645. No difficulty at ·any other time ? No ; we can generally get tenders, but from February to 

March the contractors have a little difficulty in getting labour. . 
2646. Then if tenders were called for, say in September and October, it would facilitate construction 

and repairs? Oh yes, no doubt of it; any time towards the spring of the year. 
264.7. I think you mentioned that you had to sign a form when the inspector consults with you in 

reference to the alignment of roads : what is the nature oi that form ? Simply a promise that we will 
maintai.n the roads after they are constructed by the Government. 

2648. Then you are not consulted in any other way-as to the direction of the roads, for instance? 
Yes, in the case of by-roads. 

2649. Do you then have the alignments laid clown according to your views? Yes, Sir. We have no 
complaint whatever to make as to the way in which the by-roads are carried out. 

2650. You are certain that is the procedure ? Yes, in our district. 
265]. In other districts? I can't say about other districts. 
2652. In reference to the particular road (the Mooreville Road) you complained about, and which you 

said ·was not made owing to shortness of funds, what have you heard from Mr. Duffy about the road? 
Nothing· at all. 

2653. And what time has elapsed? 
8 or 9 months ago the question arose. 

It was brought before Parliament last Session. It was about 

2654. Did you complain about the delay on the road through your Member; and which of the roads 
has been delayed? Both have been delayed. 

2655. How long ago is it since the occurrence which caused the delay? About 7 or 8 months ago ; 
that is, the Mooreville Road. 

2656. When did Mr. Dufl'.-y inspect that road? About 9 months ago. 
2657. And you have heard nothing from Mr. Duffy since? No. We have heard from the Inspector 

that they would have it done. 
2658. And Mr. Duffy has taken no further action? 
2659. Have you enquired what had taken place? 

No, none. 
Yes, through the Member for the district, Mr. 

N orton-Smit.h. 
2660. And what was the result of the enquiry? The vote was thrown out of the House by Parliament. 
2661. Then it required more money to make the road upon the better gradient? It would not have 

taken more money if they had not squandered the money on steep gradients. 

Yes. 

2662. Then the faulty alignment took all the money voted? Yes. 
2663. Then, as you say, the Road Board approves of the alignments. Did you go over this alignment? 

2664. And did you approve of the steep grades? No, we wanted alteration. 
2665. Had you objected in the first instance? Yes. 
2666. In spite of that objection the road was made on that alignment? Yes. 
2667. Can you quote any letters in which you objected to this alignment? No ; we did it from the 

Road Trust. 
2668. Have you not any copies of the letters? No, we don't keep copies of these documents. I went 

myself, and complained as the chairman of the Road Board. 
2669. Then how could you prove that you had objected? I could only say so. I could do no more. 

The minutes of the Board would show that I had authority to complain about these works. 
2670. Can you favour us with a copy of those minutes? Yes, I will eooea vour to do so. 
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MR. JOHN THOMAS BROWN, examined. 

2671. By the Chafrman.-What is your name? John Thomas Brown. 
2672. What are you? I am a Civil Engineer, and an Associate Member of the Institute of Civil 

Engineers. 
2673. What is your present occupation? I am District Inspector of Roads for the Leven District. , 

· 2674. What extent of country does that district comprise? From the Forth Bridge on the east to Cooee. 
Creek, about two miles west of Emu Bay, and running south to W aratah and beyond. 

2675. How long have you been engaged in the Department? About five years. 
· 2676. What important works have been constructed under your supervision? The bulk of the 

metalled roads and several new bridges, also several schools, court houses, and post office buildings. 
2677. In reference to bridges, what particular bridges have you supervised? The Leven bridge, the 

Forth bridge (now in hand)1 bridges over Chasm Creek, River Wilmot, and a bridge at Waratah. 
2678. Now, in providing information for the Department-when a work is contemplated what is the 

first duty of the Inspector? We are called upon during the time Parliament is sitting to recommend such 
provision as we think necessary fol' roads in the district; we then report on works which are considered the 
most important, and give that report to the Engineer of Roads and Bridges. 

2679. In that do you give particulars or furnish any estimate? No, merely length of road and cost. 
2680. What details do you give? No details beyond naming the locality and a lump sum for the 

probable cost of the road. 
2681. no you consult the local authorities 7 We do often consult each other, but hardly officially, 

as our report is private. 
2682. Then you don't think it necessary to consult the authorities? I am not required to do so in 

that matter, and they report separately where they think it necessary. 
2683. We will suppose ~n extreme ca.se. Suppose that the Department should propose a particular work 

and the inhabitants should object, how would they p,roceed? In Parliament, through the member for the 
district; that is the only way. I never knew ofa case in which the Government had constructed a work 
against the desire of the inhabitants of the district. 

2684. Then after a public work has been proposed by you for construction, how is the money obtained 
-through Parliament? Yes, it is obtained through the Parliament. 

2685. After which you call for tenders? Yes; we lay out the work, take the levels, prepare the 
specification, and sometimes send a longitudinal section for the information of the Public Works Depart
ment. 

2686. In submitting the works for tender is it necessary to advertise in the district as well as in the 
head office ? Yes, copies of the plans and specifications are lodged in the post offices in the district. 

2687. It has been alleged that this practice is neglected, and we have been referred to a case in point
•a bridge over the Hellyer River-for which tenders are returnable on 17th inst. We are informed that 
plans which should have been lodged here have not yet arrived? Indeed ! 

2688. Do you know if that is the case? No, I do not know about it; it is not in my district. 
2689. I thought your district extended to Waratah? Yes; but the bridge to which you refer 1s on 

the Table Cape road, outside my district. 
2690. Can you report as to .the road improvements at Hamilton-on-Forth. Have the plans for that 

been lodged ? That is also outside my district, on the east. 
2691. Look at this a(ivertised list and see if any of the roads named are in your district? The 

witness looked. at the list and said: I am not aware that any required plans and specifications for works in 
my district have not been lodged at the post offices. Occasionally there has been neglect, but I have 
always called attention to it, and the matter has been remedied. 

2692. Whose duty is it to see that the plans are sent to the advertised local.offices? It is the duty of 
the head office. 

2693. Does it not prevent local tend~rers from tendering if the plans are delayed? It do~s, certainly. 
2694. Should not the Department consult you as to the deposit of these plans? It would be better, 

certainly ; but we have no offices, and no practical means of doing it. 
2695. Suppose the case of a bridge in your district,-should not the plans be sent to you, in ,orde1· that 

you might take them to the post office, and so know that the plans for the work were duly lodged 1 It 
would be better. 

2696. How otherwise could you know whether the plans were there or not? Only from people 
anxious to tender who might inform me of it. 

2697. Is not that a loose way of doing business-is it not a matter that the local officer of the Depart
ment should know? It is not a 1·ight system. 

2698. Could it not be easily improved on? 
2699. Don't you think it would be better? 

than we have to attend to now. 

Certainly. _ 
As we have no offices, it would be giving us more work 

2700. How do you get youdetters now? Through the post office. 
2701. Could you not-get the plans of wm·ks that way and lodge them? It could be done, undoubtedly. 
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2702. You· see this case of the Hellyer River bridge. It is stated that the plans are not there at the 
present time, and the tenders.are to l>e.in on the 17th in1?tant. If these plans were sent to you could you 
not have lodged them at a place there for. the information of local contractors ?-would that not be an 
improvement? ·rt would be, no doubt. · 

2703. Don't you think: the neglect to depqsit the plans aIJ.d f!lpeci:fications becomes a means of injury 
and involves a loss to the Government ? Yes, it might cause an injury and loss in that way. . 

2704. You stated that you supe1-vised the construction of the bridge ·at the Lev:en. Do you think that 
bridge a sµit~ple qµe fl;ir the s,it!l. an,d_loc;!J.lity? I thiIJ.k so. . .. 

2705. Do you not think it would have been better to have had iron cylinders oi: cast-iron screw-piles, 
instead of timber? It would have been better, undoubtedly. 
· 2706. It has bee11 alleged that the µia~-ine worm, the T~redo, ·is very bad there ? It is, I believe. 
The piles of the old bridge were completely, perforat(;ld. 

2707. Tha,t i13 11, fact ? )'.' es, that is i;t, fact. 
. . 2708. Was any co.rµmunication as to the condition pf these piles as to their being badly perforated by 
the Teredq made tq the ])epartµient? I don't know exaqtly. I remember the matter being discussed m 
b~~ . . . 

2709. Do you approve of the design of the new wooden bridge ? · Yes. . 
2710. Do you think the double stays are an advantage ? Well, they are hardly of much use. 
2711. As to the roadway, do you thi~k it an advantage to load the road with a large amount of road 

metal, as has been described to us ? Yes, it is better, _I think, than the bai:e wooden floor. 
2712. Do you not think it would be better to put a second floor, and when the top planking is wom 

out, to replace it? The spans of this bridge are only 40 feet each. 
2713. What would be the weight of the metal on one span of the bridge ? how many cubic yards ? 

About 20 cubic yards. . · 
2714. Well, that would weigh abo~t 40 tons : is it desirable to load the floor of the bridge with this 

dead weight 1 l think the bridge is amply strong enough to carry it.. . 
2715. Do' you not tl~ink this metal ~ill tend to the decay of the timber ? No. Of course there is that 

additional strain on the bridge, but it protects it from the rainfall. 
2716. Do you not think this metal tends to keep the timber constantly damp, and so liable to rot, and 

prevent the sun and air exercising a beneficial influence upon it? Oh, of course, the sun and air would get 
at the boards; but_ the sun has rather an evil-influence on our timber than otherwise. 

2717; In reference to the minor part of the bridge-I mean the overhanging road-do you know 
what the cost ·of these iron brackets were in this bridge? I do not. The iron brackets would be from 
about 150 to 160 lbs. There are 104 of them in this bridge. 

2718. In round numbers, that is about seven tons ofiron? Yes. · 
2719. What would l:>e the worth ofit? £25 per ton, about.-
2720. Do you not th~nk £175 would have been better spent by putting in an additional row of piles 

with a trussed superstructure? Yes, ~ ·think that would have been better. The money would have· been 
better spent in constrn.ction t_han in ornament. . . . 

2721. Does not the road n_ow show symptoms of sagging? Yes, the footway, slightly. 
. 2722. Were you consulted ~bout this bridge, or only engaged in ca,rrying out the construction? No, I 

was not consulted in any sense. The sagging has only recently sho:wn, and it is slight. 
2723. Is there any plan you can suggest whereby the atta_cks of the i:narine worm might be prevented? 

No; we have tried tar, red .lead, and arsenic at the Leven bridge. · 
2724. Do yqu thil).k tha,t is. ~. suitl!,ple prevention? I ha:ve known it done in qther casEls, 
2725. Ho~· long would ~he arsenic mi~ture last ? As. long as the tar remains on the timber.· 
2726. How long do you think that would be?- I can hardly say from.experience. 
2727. Was ·ever the question considered as to the use of· this road bridge in con~ection with the rail-

way? Not officially. . 
2728. No proposal ever made, or any recommendation? Not officially. 
2729. Do you approve or disapprove of the combination plan? I certalnly approve of it. 
2730. Do you think any inconvenienc.e or danger to the public would arise from the combined· use of 

the qridge, supposing that. precautions were taken to protect the foot-passenger traffic when passing over? 
Not if the bridge was near a station. . . 

2731. There. are three notable instances of combined bridges in the other Colonies. In New South 
Wales there is one lQng bridge over the Murray, at Echuca, another over the RiverHawkesburyat Penrith, 
at Oxenbury, and on the Great Southern Line, from Sydney to- Bathurst, over,the- River Murray near 
Wodonga. These, appear to. w.ork well. Have you any expe_rience, in any of the. Colon.ies,. or have you 
Men these combination bridges in working? Yes, in India I have, seen them combined, but. with the 
road underneath. 

2732. B~t not Qt;J, the s.allle le,:vel?. N.Q,, no.t. on. the same. lev.el. 
2733. How do they answer? They answer there very well indeed. 
2734. Where did you see them:? At Qawnppi:e;.al!d at Allahabad.over the, J umna,. 

. 2735. Do. you think,, generally speaking; in reference to-the superv:ision of the. works, that the der,art-
ment exercises ordinary care in carrying on the works? Yes, there might be improvements, no doubt. 
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2736. Can you suggest anything-without being disloyal to the -department-that would be for the 
~d,vantage of the public service? I think if we could get the road works carried out during the 
summer that w_ould be an advantage, and to have _the estimates always in advance of the requirements. 

2737. When would you recommend that tenders should be called? They could not be called for until 
the money is voted. · 

2738. What ~10nths would you recommend that tenders should be called in ? I think when Parlia
ment is over, 1;1ay in September or November. 

2739. ·so that. you might be able to move material without loss of power? Yes. 
, 2740. What is the present practi.ce _? We have to lay out works and prepare all our specifications . 

after the Se·ssion i1e1 ·over. · . · 
. 2741. Presuming that your financial year ends on the 30th June, could the Government prepare 
estimates in time to be dealt with by Parliament, so that the works could be undertaken in the following 
year·? I do not understand. 

2742. Suppose your financial year ends on the 30th June, could the Government prepare estimates in 
time for the Parliament of the following year? No, they would not have time. . 

2743. If they anticipated the votes, could it be done then? Yes, it could be done then. 
2744. Would_ it be any advantage to obtain authol'ity to expend money before it co~lld be used? Yes; 

that would be an advantage. 
2745 .. Anythlng else you wish to say? ·Yes. I have made a note of two or three things. We usually 

have to lay out roads on the lines that were surveyed years ago, but the land surveyors of those days 
were not good at laying out roads; having no experience of earthworks they gave bad grades, and these 
it is now difficult to alter. It would be better that the work should be done by engineering surveyors. 

2746. · You have no body of men in the service whose duties would be to effect these surveys? Not 
regularly employed. 

2747. Do_ you make improvements in these old surveys? Yes, as far as we_ can, but the compensation 
for land is the great difficulty. 

2747A. Do you think that without obtaining ail Act the Government would be able to ieavethe money 
value- to be settled afterwards, and take the land? Yes; under " The Branch Roads Construction Act." 

2748. Is that an Act of Parliament? Yes. 
2749. In carrying on the· works is there any money disbm·sed by you: as aii officer of the Government? 

No, not in works. 
2850. Do you give any fidelity guarantee to Government? No, none. 
2751. We are told the contractors sometimes complain of delay in receiving their money ? They will 

be able to give you information upon that point. · 
2752. That would be a matter of Treasury regulation, I suppose? Yes, I believe so. -

· 2753. Are not the Government Regulations rather obstructive? They are. I was t:welve years in 
India, and often have s~en the money earned in the morning paid in the afternoon. 

2754. Is that possible here ? Quite possible . 
. 2755. Do you think the system could be simplified? Yes, it might be, to some extent. 
2756. What else have you to say, Mr. Brown? I have employed men on day work at different 

times, and they have to wait a long time for their pay and often complain. 
2757. Who is the paymaster? The Director of Works. If a system could be devi~ed of e:ulier pay

ments to contractors and workmen a great deal of money might be saved. 
2758. Have you ever urged that oh the Engineer-in-Chief? No, but it ha,s been done in the papers. 

- 2759. By Mr. Larl.'der.-Some remarks have been made about roads laid out by the land surveyors, 
and it has been represented by you that roads should be laid out in advance of requirements? Yes. 

2760. Could. you ensure a better system? With the charge of a district I would. not have time to 
~~ . 

2761. Would it be possible with the aid of subordinates to do so? Certainly. No doubt better grades 
could be got, and the roads could be made a:t less expense. 

2762. I think you said it en.tailed large expense for embankments and cuttings to make roads coincide 
with the fences? · Yes, just so. · ' 

2763. If the lands were not settled in the first instance, could you not lay out ·the roads far better? 
Yes, we could. · 

2764. Take the estimate for such a bridge as that at the Leven-:-what did it amount to? I am not 
aware, as I made no estimate. 

2765. Then you sent in_ no estimates ? No. 
2766. _No report concerning the cost cir the·design·of"the·work? No. 
2767. Then you only work from the design that has been adopted? Yes . 

. 2768. Who designed the bridge? I can hardly say. It was done in the Engineer-in-Chief's office. · 
2768A. Were the dimensions for the beams for the footway shown in the plans as now in position ? 

Exactly. 
2769. With dimensions of.the angle iron struts ? Yes. 
2770. Was there any signature to the design sent? There were initials on the drawings. 
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2771. Whose initials d~ you consider them to be? I don't know them. 
2772. Do.you take these drawings_ to be signed documents or att~l!ted ·docull).ents? Attested docu-

ments;. the originals would b~ sent afterwards for signature of ~on~ractor, with contract papers. 
2773. You have never seen the original? It is in the Public Works Office. 
2774. Who is it aign!ld by? I have forgotten. 
2775. You are convinced that the tracing coincides with·that original? Yes. 
Z'/76. Do you consider there is sufficient strength in the angle iron brackets f()r a forty feet span? I 

think the angle iron is _strong enough: · it is the weight of the floor and handrail which has caused the 15ag. 
2777. 'Don't you think the angle iron is • too weak to prevent it from sagging? were not weather 

braces introduced into that original design? It. is cross braced: there aie ·no horizontal braces-none 
whatever. · · · 

2778. Is it not usual to put weather braces into a work of _the kind, above the struts for instance? 
Under the girders, do you mean ? 

2779. No, above the struts themselves? No : there· were none in the design .. 
2780. With reference to the Forth bridge, two spans of 90 feet on pile abutments. This has been 

adopted instead ot one ~pan of 125 feet : can you give the reason for the adoption of this larger waterway? 
The 125 feet ? · · · 

2781. I mean was the waterway of 125 feet not sufficient ;l I have never seen it insufficient during 
the time I have been in the colony. 

2782. You did not propose those two ·spans of 90 feet? No.' . 
2783. Did yoii condemn the old bridge, and did you make any communicati@ as to the. water,vay 

that should.be allowed? I made no recommendation as to the waterway; I merely sent a seetion of the 
river. 

2784. On what plan was that set out ? I took it from my field levels, and from a transverse section 
of the river. . 

2785. Diel it show highest flood level? It did. 
2786.· Do you know any reason why stone abutments were not adopted instead of piie abutments? 

No ; unless for cheapness. 
2787. Would stone abutments not have been cheaper? No, I don't think so. 
2788. Would a stone pier not have been possible at the same cost as the p'resent pile piers? I think 

not. · 
2789. Would there have been much difference in the cost? 'Yes, we · should have had to construct a 

coffer-dam and pump out the water. It is a loose gravel foundatio~ with drift timber as we get down. 
2790. Would cast iron cylinders have been difficult to sink? We should have had a difficulty with 

· the drift timber in the bottom of the river. · · 
2791. Would that not be a difficulty in driving the piles ? We drove into one log, and, I believe, split 

it. It was.about 12 feet below the surface. . . 
2792. Why should there. be more drift timber here than elsewhere? I do not know. There is a deal 

of drift timber about the Northern rivers.· · 
2793. Is th~t ·exceptional? No, all the rivers on the coast contain timber .... · 
2794. Then it would not be easy to sink cylinders? No, not easy. 
2795. How about getting down iron screw-piles? 011, yes, you could do that. 
2796. Where is the railway bridge to be situated at the Leven? I can't say. The last peg is opposite 

Webb's hotel. · 
2796. Would it ;not have been possible with economy to combine a road and railway bridge at the 

Leven? It might. The railway has only been contemplated since the l'Oad bridge was:built. 
2798. W mild it not have been possible to combine the two. without adding much cost to the road 

bridge? Yes, at the first. It could not be done·.now .. 
2799. Could you not construct a bridge on screw-piles strong enough to carry the railway as well as 

· the road? Certainly. , . 
The Chairman informed the witness. that should he think of any other matter. which might be. 

for the public interest_.he might forward a written statement. Mr; Brown promised to d,o so, and withdrew. 

• 
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TuESDA~; MARCH 16, 1886. 

PRESENT: 

'fhe Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

TH0S, C. JUST, Esq., ~ecretary. 

MR. EDWARD DERWENT. ATKINSON, examined. 
2801. By the Chair-man.-Your name? Edward Derwent Atkinson. 
2802. And your occupation? I am the District Inspector of Public Works generally. 
2803; · How long have you been in the service of the Government of Tasmania ? · Eight years. 
2804; ·Will you describe the extentofyour district? I commenceatCooee Creek, about 2½ miles west 

of Emu Bay. I then extend along the road to Circular Head in one direction, and then wes(and south 
along· the coast to the Pieman River. · · 

2805. In r.ound num hers, what area does that district comprise? It is 160 miles, long. From Cooee 
Creek to Circular Head is 46 miles. 

2806. · And what is the average breadth of the district from the coast? Roughly, ten miles. My 
district really covers 460 square miles, but a great portion of this area comprises country not at. present 
inhabited. · · · . · · · . 

2807. Practically, then, your duties are confined to the main thoroughfares where there are bridges·· 
and ·roads?· Yes. 

2808. Will you state when a work is required how it is brought under the notice of the Department? 
Sometimes at my own suggestion, sometimes otherwise. In the case of a road,. it generally begins with a 
track, and p.evelopes into a road. · 

2809. But-how do you ascertain about these tracks or roads? From my own observation. 
2810. D<;> you not have any representations from the settlers ?-what causes you to move?· . If I know of 

any good land I recommend a track to be made into it. Sometimes I act on the ~uggestions of other 
people. 

2811. When you determine on a new work, what step do you take then? I should send 
· particulars to the Department for consideration, stating whether it is pract,icab]e or otherwise, with my report 
and recommendation. · 

2812. Before you send in that report to the Department, do you consult the local authorities at all? 
No. I would consult·any settlers who might know'the country thoroughly. 

, . 2813. Supposing the district comprised a Road Trust, do yo~ not consider it desirable to consult 
them ? Yes, certainly. That is the practice, as a rule. · 

2814. Are you guided by the information that is thus afforded you? Yes, if I agree with it. 
2815. Supposing your representations did nqt agree with the views of the Chaii·man of the Road 

Trust what would do? . I should refer the matter to the Department. · 
2816. You • would s~nd your own report in with the ' remarks of the Chairman of the Trust 

. appended? Yes, certainly. 
~817. After this st~p has been taken, what would be the next proceeding? The work would be 

approved by the Minister, and his appronl would be sent to me with instructions to take the necessary 
particulars. 

· 2818. And then the matter would be submitted to Parliament? No ; I think there is a vote -for this 
kind of track. The Minister uses his discretion as to rriaking the expenditure. 

2819. Do you, after a vote is obtained, receive instructions to make a more minute survey? If a 
survey is require·d it would be sent to the District Surveyor to make. 

2820. And he would send the proper and authentic plans to the Department ? Yes, taking my lines . 
as -a basis. · 

2821. And these plans come back to you in due course with instructions to have the work carried out 
by day work or by tender? Yes. 

2122. What is the practice in tendering for the work? Having prepared the particulai·s, I should 
send them to the office and they would advertise for tenders for the work. It is out ofmy hands then. 

28.23. It was pointed out to us yesterday that, although work of this kind was advertised, delay 
occuITed in for"'.arding plans a!ld papers to the ~ifferent local authorities for ~he information of intending 
tenderers. For mstance; there 1s the case of a bndge over the Hellyer, for whwh tenders are due on 17th 
Mat·ch, and it is pointed out that although plans and specifications are advertised to be,l)een at Emu Bay; 
Table Cape, none have_ yet arrived. Is that usual? Oh no, that is an exceptional case. . 

2824. Generally, then; if plans are adve1'tised to be here are they forthcoming ? Yes, certainly; as a 
mle they are here punctually,-it is quite an exception to find it not so. I assure you it is an exception 
in regard to my district, at all events. 

2825. Then, as far as yotir ·experience goes, the public have ail the facilities necessary to enable them 
to tender? Decidedly. The plans are 1ent up: they have a reference to the inspector also, and he points· 
out the work to them. 
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~826. Suppose the local road authorities aud you differ as to the · construction of a ~ork, what effect is 

· r·ven to their representatious.? I have three Trusts in my district with those of Table Cape a:nd Emu Bay. 
get along very well; we have no trouble at all, but with the Circular Head '.fr_ust I have a great deal of 

trouble. They always differ.. There has been nothing but· differences for the last seven years. 
2827. How do you account for that? Primarily, I think, from a difference · I had with Mr. Spicer, · 

the chairman. There has been a great deal of trouble over matters at.Circular Head. 
· 2828. Then, generally speaking, .you get on ·well? Remarkably well. The Trusts and I work 

together for the good ofthe public. Emu Bay has as an excellent Board. 
- 2829. Is that part of the country east of the River Cam in your district? Yes .. 

2830. It was mentioned y~sterday by a witness thanhere is ;i. road laid out.in that district which goes 
over a very steep hill to which the residents objected, that representations were then made to th0 Minister, 
bll,t these were also ignored,-is that the case? That is the road·from the River Cam on the east side 
sou_thwards. 

2831. Can you inform the Commissioners as to the facts of th~ case?· There was a vote of· £508 
for it, and it was laid out on the old road, which has been open for 20 year8. 

2832. Then the road you recommended was the old track ? Yes. · 
2833. What did the local authorities recommend ? They recommended a deviation,-the local 

authorities, and Mr. Norton-Smith. 
2834. Did that involve a greater dietance? No; taking the levels through, I found it to_be about the 

same distance. · · . . · . 

2835. It was alleged that on the road recommended by you grades of l in 5 were adopted, while on 
the other road the grades were only 1 in 30,-is that so ? I do not recollect anything of the sort. They 
applied for the deviation as it was a bet~er outlet, and I was instructed to take particulars for it. · 

2836. What was the worst grade on the road you recommended when it was completed? Roughly, 
I 11hould think a bout 1 in 12 wal!! the steepest. · . 

2838. Were there any other objectionable-features? No, nothmg that would not be quite practicable· 
The other was the better line. . - · · 

. 2839. The road you proposed ? No, the deviation was the better line. . 
2840. What was the· length of the road between the.two points·? I think it was over a mile. 
2841. Then· your proposal, what length was it ? Both roads had nearly like conditionfl; they were 

nearly the same as to distance. · . . 
2842. Were the gradients on the proposed line less senre than on the original line ? · Yes, they would 

have been better gradients. · 
2843. What was the steepest grade on the line proposed by the local authorities ? I. 11hould think · 

1 in 18. 
- 2844. When Mr. Duffy came up did you point out both roads to him ? Yes. He recommended that 
we should take the deviation as proposed. _ . 

· 2845. It has been stated that the land was resumed by the Government on the proposed line, it having 
been previously taken by private ownets,-is that the case? Yes. · . . 

2846. A sum of money was a~ranged. to be spent ? There are no funds available for the ·line at 
present. 

2847. The expenditure ie authorised when the department is in funds, I presume? Yes, it will have 
to be done by a Parliamentary vote. . · · 

· 2848. Does the delay in proceeding with this work rest with you ? No, I can't say that it . does. I · 
don't think so. . · · · · 

2849. Are there any facts within your own knowledge ?-is there anything on your part which should 
have been done which has not been done ? No, I can't' say there is. I took. the levels when instructed, 
and sent in my report. Everything has been done on my part. 

2850. That is the point. From what the witnesses said we were led to believe that because their 
views did not accord with yours that you had not been so hearty· in pushing on the matter as you -otherwise 
would have been? They never consulted me at all; they went to the Minister of Lands and Works. 
Mr. Norton-Smith wrote a letter about the mattei:, and I then got instructions to take sections. I at once 
did so.: Nothing on my part that I could have done has been left undone. · 

2851. Now the· matter will wait for the vote of Parliament? Yes ; I shall include it in other 
necessary works for next Session. . The reason I did not like the deviation was that it would be a more 
expensive road to make. 

2852. What proportion would the expense bear to the other? The other road had been partly cleared 
and formed, while the proposed road was in a bush state. With the money I had I could have made the 
old road passable: There were a few steep saddles ; but the deviation was by far the most expensive to 
construct. 

2853. Was there any particular advantage by the original road? No; I think the deviation would 
have made the better road for all -concerned. The deviation would have opened out some of .the V;D.L. 
Company's land, and .a great deal if ever extended. 

2854. Then; as regards _the general! public, would more p~bli~ land have been serve~ b.y the old road? 
No, I don't think so. No, 1t would· not much affect the pubhc either way ; but the deviation would have 
benefited the Company's land to a greater degree. 
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· 2855. For what length of the' line would it have a~c~mniodated the Co.mpany's property? To the 
extent of about three-quarters of a mile. 

2856. Had you examined the country before recommending the orig~nal route?_ There was no recom-
mendation for the original route. The 'yote was for the road. -
. 2857. Then, as a Government officer you had no particular reaso~ for recommending either one or the 

other? Certainly not; I never dreamt of the deviation when I laid out the road. · · 
2858. Now come to the system of tenders. . .Are the specifications provided by the Department su:ffi.- · 

ciei:itly explanatory to enable parties tender~ng to do so without checking what work is required? Certainly; 
any contractor can also come to the Inspec;tor for informa~ion. · . 

2859. But a mau who does not understand the procedure of. the D~partment would not know what is 
required, and. might put a hig4e'r price on -the work to cover risk, through. the specifications not bei.ng 
sufficiently explanatory. - Do you consider the 'specifications provided give all the information that tenderers 
require? _ I ·do, certainly. · - · 

2860. Can you state what they do provide? The ~sual. specifications of the work in detail, made to 
carry out_ works of this kind. They _are made out from. measurements. . _ 

2861. Do they define the material to be required? , No, they do not give that, because we might mis- -
-lead the contractor if the material was not at hand. We might have an opinion on that, but the man might 
differ. · · 

' -

~862. Do .you determine where the sand, stone, or lime shali be taken from? Not in ap cases. 
2863. Do you indicate generally where such material shall be taken from ?~suppose you had to make 

a road between Emu Bay and Table Cape, would you not indicate where stone might be taken from, and of 
which you might approve ? Yes, certainly. · · 

2864 .. Is that' geperally done.? - Yes, certainly; if there were . two kinds of stone available I should 
· compel "him to take the best quality. - · -

. 286/5. Suppose you should say there ~as good stone at AB, but that there was better stone .at CD; 
at a- greater distance, do you mean to say you would conipel _the c~ntractor to go to CD? - No, not· if the 
stone- was good enough at _.AB. 

• 2866 . .Are you clear iri your own mind that it' is not part of the conditions that the · contractor is 
limited to an approved locality? I believe so. - -

· 2867. Then if he could discover an approved stone nearer than the. locality named, you ~ould allow 
him to use it? I should offer no objection. I should allow him to use it, ,but, on the othei· hand, if there 
was any little thing that had to be done outside _the conditions I should expect him to do it. 

2868. Have you built any bridges 7 • I have had the supervision of them. 
- 2869. Was there an:y novel principle of construction involved, or were they built in the usual way? 
In the usual way. · · . . 

-. 2870. What bridges wer_e they? Cooee Creek; a stone. abutment. truss bridge. 
· _ 2871. .Are the specifications drawn in any particular ~anner; or do they contain pro~isions as to what 
way the work shall be carried out, and of what material? No, I don't think they are very particular 
about that._ Most of th~ material used is obtained in the district. There are special cases. In the case of 
one bridge, the Government had to get timber from Maria Island. _ 

, 2872 . .As a rule, then, you make your timber of marketable sizes and such as c,an be found in the 
district ? - Yes. · 

2873. Is your timber cut to.marketable sizes, or to arbitrary sizes? We use the ruling sizes. 
2874. The timber merchants cut their timb~r to a scantling that_is .. suitable for public purposes, and 

then when outside scantlings are specified they require more. Do you adhere to marketable sizes where· you -
can do· so ? The specifications of bridges are drawn out in the office, we don't do them -here. . -

2875. But what do you recommend? No, I have ·simply to send a section of the work and the size. 
They prepare plans and specifications; , · 

2876. Would you not recommend marketable sizes if cheape:r? I should probably do so, but·· I have. 
had very few bridges to construct. -

_ 2877. Would' you consider it your duty to recommend" such a provision? I am· afraid I should not 
have thoug·ht of it. I should do so. now certainly, -when my attention has been drawn to it 

2878, Do you not think, if the i~spectors recommended an easily obtainable description of timber it 
would be of· advantage in building? The• timber specified here is, as a rule, cut on the group.cl. The 
contractors themselves generally get two sawyers and cut it. They might get it from the ·mill at Table 
C~pe if they liked ; but, as a rule, they do not, except when the work is. near. 

2879. Are the floors of your bridges laid with metal? Yes. 
2880; Do you approve of that? Yes; it is a good plan for preserving the floors. 
2881. Do you think it has that effect? It practically does. If lots -of tar _IS used~ it should 

do so. . 

2882. Iiave you experience of it? . I have not seen enough of it to say. I know if the floor is not 
protected it soon giv.es way. 

2883. Does not the load on the bridge_ deflect the timber_? - Oh, no. There is not. weig):it enough for 
that. 

2884. In_ driving piles · have you taken any precautions to protect them against· the attacks of the 
sea-worm? No, nothing beyond coating them with tar. 
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.2885. Ha.ve yo:u seen anything of the l'avages of the sea~W~l'm? No. 
2886. It is said that at the·old bridge at the Leven the piles are completely eaten th·rough? That is· 

not the case ih my district. Where we have tidal rivers I do not notice anything of the kind.· 
2887. Any remark you wieh to make as to· the pl'actice of the ,department? ·.No; I do not think of 

anyth,ing.. . 
· ' · (The Chairman informed the witness he might ~ake any statement, should it occut to. him, in writing.) 

·2888. By Mr. Larvder.-,Yoli .menti~ned, I· think, that· the District· Surveyor, as a rule, lays out the 
•road? . Not lays it out, I think.;· the District Surveyor merely surveys the road. . · 

2889. With what intention ? So that the roads can .be plotted down. in the .Govermµent charts, and so . 
as to get their magnetic bearing. . · · . . . . · · · · .· · 
_· . 2890. Then was the _line of l'oad you. sp~ak ~f on the east side. or' the Rivel'· Cam taken upon the 
original surveyor's alignment? Yes, I thin,k: it was taken upo;n the <;>riginal alignment. 

2891. Was there any objection raised- on· the score or' alteration's in the boundaries of the land 
. taken up by the altered line. No, not on the score of the alterati<;>n of the boundaries. · 

·· · . ·2892. Where does the responsibility rest for the delay in making this alternative line? There is no 
·. vote,-:-there -is no money to 'make it. · . • . · · . , . . · 

• 2893. ,Then' it rests ,w:ith .Parliament, I presume? Yes. We have spent most of the money, and it 
will take a lot more than the balance to make this road: · . · 

2894. You said that there was £500 voted? Yes, but part of it was spent on the ordinary line under 
.. discussion, before anything was said of the deviation. · 

. 2895. How much, do you think? I should think about .£80 or £90; A portion was spent on a 
. different section of road altogether, where there ~as no complaint. Thel'e is some in hand yet, but not 

· · sµfficient to make this road. 
2896. How muc;h? ·1 don't know the amount. 
2897. Then you have to wait until a fresh grant is obtained before you can inake this road? .'Exactly· 

--. so; we cannot do-anything until we do. · 
2898." Suppose the new alignment 01' de~iation had not b~en made, would- you still have had to wait? 

No; we could have spent the .£500 on the old road and improved it;-but it would not have completed it • 
. It has already been used for traffic during the last twenty years.' · 
. 2899. Then the making this deviationt ha_s caused the delay? Exactly so . .' In the meantime the 
people must just use the old road as well as they can. 

· ·2900. · Something h~s been s~id in. evidence about the South l'oad at Circular Head, which ·was com
plained of by the local road trust as being• so badly made that they would not take it over? Yes, there 

. was a lot of correspondence about it. · · · · ·. , · 
2901. Can you tell us what you know· about it? Yes. I h,ad chal'ge of the road and finished it; 

' that is the South road, south of Circular Head. It goes away from the.main road about three miles from 
Circular Head, and goes south to the s_ettlers through cleared land to about eight miles from Circular 
Head, and from that to the bush. · · · · . · · 

.· 2902 .. What i~ the length of the ro~d 'l · 'About .8 .m1les from its connection with the main road. 
2903. ·what exception ·was taken to that road? -No excepticm· was taken. After I had finished the 

road I met the Chairman .of the Trust on the· road. He asked me if the road was finished. I said that it 
was, and no objection. was taken by tlie Road Trust to· the road. It was then in good order, and looked well • 

. 2904. You say no objection was taken by the Road Trust? Not at the time· I speak of. · Aboq.t 5 
months afterwards I received an intimation that the Trust would not· take it over. This was after there had 
been enormous traffic, on it, and it. also came on wet weath~l', which cut the road up a great deal. 

· 2905. What exception did they·tak~ to the ;o~d ?. ifter the damage"was done, they said the contract 
amount of metal was not. on the road. · ' . · • , • 

2906. Was the amount .of m e,tal there ? Yes ; I me:;i.sured · the · road carefully, and there were 104 
chains of metal· by measurement. , I could not find a slack part in it when finished. The specified metal 
was nine inches. Then that would not be th_ere after five months' heavy traffic. It w'as hardly fair.to measure 
the·road after·that length of time; it .would not go th_e quantity after'that. · 
. 2907. At what time, after a road has been complet~d, do the trustees. usually'accept it? In regard to 
the Emu Bay and Table. Cape districts, they take it over .at once, ·and begin the repairs. 

· 2908. Did you then assume that. this road was tak~n ov~r after your' visit? . Cei-tainly. I told the 
.. Chairman the i'oad w_as finished, and thought it would.be taken over. 

2909: Do the.y not give. you a receipt for tlie roacl? . No. · Since tl~en I have tried to get an acknow-
JedgJAent in writing, but I can't get a reply. , · , 

2910. )V:hat is the form used, in m~king over a road ? There is no form understood,. When the road is 
· finished the Tru11tees just take it over.· 'I assumed that this road was taken ·over. That has been the 
practice the last six or seven years. · . · · ·. . . 

2911. In cases ·where the local authorities have not been consulted as the construction of ~ road, are 
· they then supposed to maintain the road, although they have no_ voice in the !tlignment? As far ·as I am 
aware, they are consulted before the road is constructed. Before the work _is commenced the Trustees have 
to sign a form that.they will tak~ the road over. . · 

, 2912. Then. ~n agreement is signed? Yes, ·sign'ed by. them. It does not go through me, but through 
the Public Works Depa:r-tment. As regards· the South 1:oad ·(judging from a subsequerit measurement) 

,· .'' 
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the;e may ha;v.e been-a•.slaok nart on it. I had 11bout 2ij oontrac.ts_m)._at tlie_ tiII?-.~, aµtl,n:o 4~lp whatever. I · 
believe there was a slack place where.it wrui short of metal-at least, ther_e;mjg:J.it h!l-y_e_ be~_11,-, but a_fte_d'._our· -
months' traffic it w:euld be difficult" t.o dis.cover it. 

I 

29!3; What was the cause? -I cannot. teiL _I w~uW.: · not lite. tQ _a,_ccw;!;l _ a:qyon~ o.f. tal-.ing. ofl'. the 
metal. 

291_4. Was it:-the. fault.of the. c.onbractoi:? . It.migh.t.ha:v.eJ bjl.l'J!.. h.i.,& l!-.egligel!-G_e.. -I. c_annot_ sar, b_o~ it 
occurred. · · : · · · 

2915. Did anyone on behalf of the Ro~ff Tru!ltee;-1 ev~r complai)l to ·you of the road' being_ under.:. 
metalled'; ?' ]'t was the cliairman of' tlie R:oa.d' Tmst- who i_~pect-ed> the- road: - · · 
· 2916. Did he inspect the· metal? I expect he did, .but lie did ilot call attention t~ ·th_e, ~eta~ uIJ.til afo~r
a hrgjl amount of traffic had passed over the road. It was unfair to me to refuse to take it over after that. 
No road' could' stand' measurement.after that 

2917 .. By tke.Chairman.-Would you like to put in any stateme~t in w~ting so that you might state. 
further y,our own view of tlie matter, so that it. would l',e a reply to- any allegations- they might make ·t Yes. 

- 2918. l. presume; Mr. Atkinson, you have no particular int~rCllt. i~ d_~si:1,iI_1g_ that t:J.iis road· sh_ould: go-
_in any; par.ti.cufaz: way? None• whatev.~r; - _ . _ · 

2919. By Mr. Lawdtn·.-Have yott any property in the district? J have, but no~ in t:4~ 'f.r:u.st._ 
· 2920. By tke Cltafrma'Tll.-Were. your motiv.es enti,rely for- the p.uhli.G GO,n;V;~ni.~nc~ !,l,nq. good, Just so, 

' my action· was- taken _enfrrely, for the good of the district,_ al_ld in the settl,e1:s' i:,;i_tere~t. J sho,t,\d li.k,~, t_o. s;i,y 
that when I first came· I had no, assistance. Now I have two. SUQ-inspe.rtors, anq. Qa;v.-e mor~ ~i,_~e ~o att_~nd 
to my duties in inspecting roads. 

' Mr. Atkinson subsequently forwarded the following lettel.' :~ 
Table fJape, 20th Ma:rch, 1886. 

Sm, 
WHEN I had the honor of attending you at Emu Bay on T11esday .last, you kindly gav;e me- permission to write

in case_ I had ~ything to state relative to your enquiries. 
It was mentioned that the specification for the new bridge over the Hellyer was ngt at the Emu Bay Post as 

advertised. I have since learnt the specif!.cation -was in the hands of an inten!ling contractor at the time it was 
enquired for by the Royal Commissioµers. - _ _ _ . · · 

It is- not improbable that other specifications, said•not to have been at the o:!fie_es ~ 11dvertised., m;i,y ha:ve heen 
missing in a similar manner. , 

I have the honor to be, 
Sir, 

Y 9.ur obedient Se~·vant, 

The Hon. W. A. ZEAL, Clw.irman Royal Commissioners, Hobm·t. 

MR. WM. PEART, exa'll/,ined. 

2921. By the Cltairman.-What is ·your name? William Pe;i:rt. 

~. P, AT~INSp~. 

2~22. What are you? At present I am Sub-inspectOl' for th~ Qo_verm:nent in th~s district. 
2923. What is_·your trade or-profession 1 I have generally carrie4 op. -the Q\1Siness of a b~ilder ap.d 

con~r;ictor on and off under_ the Government the last nineteen yea1·s. 
. • 2924. From whom did you receive your present appointment? From l\Jr. Atkinson and from Mr. 

Fincham. I was inspector nine or ten years ago, but I did :µot contjµµ_e in t4~ sei-v_i,_c~, 
292-5. What do your duties consist of? In lopking .after ,the_ w9rl<. ,Q.;r;tQ. !;l~nd;ing i1.1- _a wonthly report. 
2926. Have you anything to do with bridge w01:k? Yes, ~ad-.and bridg.e -wor~- · 
2927. Have you a good knowledge-of the condition ,of the _bridges in Jhis.dis,tric;:itJ )';es; · ;I h~d some 

of them under my charge,- and .on .some I- ;was .a contracto_r. · _ : 
2928. Wl1at .b1:idges did you look .over as inspe_ctor ? l _:fin_isl,ie!l t_~e l~gHs .bri{l_ge, 
2929. That is a timber bridge? Yes: 
2930. 'How _many openings? ·There are seven· s.pans of 30ft .. opl,lnh1gs: J:t is a 1pil~ pridge, with 

timber top. 
2931. Any irqn? :Only the usual fastenings; I d1ad -the ·Flowerdal!l 'Brigge ~n;!;l.er _:w,!). · T_hat is a 

pile bridge, with -stone .filling. · 
2932. As a builder, do you tl1ink these bridges have been built in a sound and workmaiJ.l~ke mant!er?" 

Yes; what I have had to do with timber is good. -
2933. As .to the metal on roads : what do you do, where do you obtain it? As to bro~en metal,. 

5-in. used for foundation, and covered with small metal 
2934. ,t)o you inspect .the -.quality· of the metal? Xe~, ,a,nd I.c.on{lefHn.it,if-it ;is JH:Jt according to

•specification. 
2935. Do you see the earthworks _properly constructed? Yes ; I .1?ee ·to 1-1ll :.t!ie . work gene:ra:lly, and . 

·that it is .done,_according to specification. , - • 
2936. Are yo~ satisfied that the w6rks are carried out in such'"a manner ,.a,s tto ,gi;v_f'J ,.~atisfiic;:ition,,tp tlie

public? . Not in all cases. 
2937. We are ;told some-of -the work has not .beeµ c::ufried on tp publi~ \l_atisfac_tipn : . is ,th_at owing 

:1to .the,contractor? -.Yes; there ar:e some works,on llellyer_'rciad. 

t '. 
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2938. Do you take the usual step in such a case to protect the public ? Yes ; I have power to 
condemn anything that is not right. · 

2939. Do the local authorities ever consult you as to the:condition of the wo!'ks ? No ; all my reports 
go to Mr. Atkinson. I report to him on whatever is not right. · · 

2940. During the time you have been Inspector have any complaints been made to you by the local 
authorities as to the manner in which work has been carried on? Yes, slight complaints. 

2941. Individual or official complaints ? No, only casual, not official complaints. 
2942. What is the nature of .the complaints? Only to say that the work was not being done in the 

way some people would like. As a contractor I gave general satisfaction. I look after work from Rocky 
Cape to the Hellyer. · 

2943. Has there been any delay in the payment for these works, when contractors have been kept too 
long without their money ? No, not during my charge of works. I believe there have been disputes. 

2944. Is there any other remark you wish to make ? The vrit~ess here said he was tired of the work 
as an Inspector. He had only 10s. per day, and frequently had to walk 25 miles to check a road, with a 
swag on his back, and only a boy to help him. He was allowed nothing for a horse, even when his duties 
compelled him to use one. He intended to go to Hobart and see if he could not get his position improved, 
or he would resign. 

2945. That is a personal matter. What. have you to say about the roads? Referring to some 
deviations, they could be improved, I think. The Calder road should be made shorter ; at present it goes 
up a steep siding. It could be made much better. 

294.6. Who laid it out ? It has been laid out the last fifteen years. 
2947. Is it a road taken over by the Trust ? Yes, sir. 
2948. Then it is not a duty of the Government ? The Government spend the money on all the roads. 

This is only a bush track, and several alterations have already been done. 
2949. Do you think that proper care is taken by the inspectors to see that the best road is obtained? 

I don't think they have taken proper care. I don't think they have the power. We only have to report. 
It is a great mistake when we are starting roads that there is not a survey made. They could make the 
roads much shorter and straighter. That is the fault of the inspector not having proper authority to act. 

2950. Do they not take sufficient care? I do not know. They would do so if they had sufficient 
power. 

2951. Are the roads, then, laid out in an indefinite way? They don't take sufficient notice of the 
curves. I am sure the compensation in reduced distance would pay for it. If you make a road five chains 
when you could get a good road in two chains, you will see you might save a lot by the shorter route. 

2952. In making better construction? Yes. In Emu Bay and Table Cape there are roads that will 
show it. There is the road at the Cam : I could easily get a much better road; it goes into a hollow, into 
a regular bog, when they could get a much better line by going on the ridge. They go round the ridge and 
clown into the bog,-when by going straight through they might have got a nice road. 

2953. Whose fault is that? They have followed the track of the old surveyors. 
2954. Cannot the inspector take notice of these things? I don't know. I have power to report 

these things to the inspector when I notice them. There is a sideling on the Hellyer that takes a turn right 
round, when they come on a much better road that could be made with less expense and much shorter. 

2955. Is urnch money wasted in this way? Yes, a great deal of money. 
2956. Can you stll;te the amount ? I could not. 
2957. Roughly? I have no idea. Most of the money spent at the Cam has been thrown away. The 

culverts are now all blocked up. That is the fault of the Road Trust. 
2958. It is a fault in construction, I presume? Yes, a fault in construction. 
2959. To whom charg-eable? Mr. Cresswell had charge of the road at the time. 
2960. What is the present practice when you send in these reports to the office-in what way is a 

proper representation made to the department? That I cannot tell. . 
2961. You represent all you see, do you not? Yes, I make my report upon what I see, to the 

Inspector, but I •Can't tell if he sends it in to the office. I can't tell what he does. 
(The Chairman asked Mr. Peart if he had any other representations to make to put them in writing.) 
2962. By llfr. Lmvder.-Have you worked as a contractor on any of these bridges? Yes, as a 

contractor. 
2963. Did you take up any of the work at Emu Bay? No. 
2964. At the Blythe? No, not that way. I know nothing about the bridges to the east of Emu 

Bay. 
2965. What bridges were you interested in as a contractor? The Seabrook Bridge, which has stone 

abutments; the Parson's Creek bridge; another bridge at Table Cape, but Mr. Fenton was the contractor 
for that; I had only charge of it. 

2966. Do you know of any bridge with abutments of stone built on piles? Yes, there is one at Table 
Cape, the Camp Creek bridge, at Wynyard. 

2967. What is the span of that bridge? Fifty feet. 
2968. At what level were the piles cut off on which the masonry was built? Two feet below 

the level of the bed of the creek. That is nearly dry at low water ; we dug down and cut the piles two 
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feet below. It was really similar to the principle of a c.offer-dam, and the men were bailing out the water 
so as to cut off the piles at a sufficient depth. When the creek run out we dug down and formed a coffer-
dam. · 

2969. Then did you found your abutments on the piles two feet below low tide? Yes, two feet below 
low tide, or the bed of the river. • 

2970. In reference.to the Hellyer river, is it proposed to build a new bridge? Yes. 
2971. Is -that the work advertised in the papers now?. Yes, and the plans and specifications should 

be here. 
2972. What is this bridge to be? A pile bridge with timber top. 
2973. ·what is the foundation in the river? That is what I would like to know. 
2974. Have,rou not examined it? I was never instructed to do so. They have called for tenders. 
2975. What are the banks of the river? The banks are rock, but the river down below shows large 

boulders. 
2976. Who prepared the specifications? They are prepared in the office. Mr. Atkinson took the 

particulars for the specifications, but they have never been referred to him. 
2977. Then you think the bridge is being constructed on insufficient data? I think so. 
2978. What is to be the mode of construction? If the piles cannot be driven, we are to blow holes 

in the rock and set them in,and put concrete round. 
2979. Can that be done? I don't think so. The river runs at gr.eat speed. 
2980. What in your opinion should be done? I should recommend postponing the tenders, and 

waiting till the river can be thoroughly examined. It will make a great difference in the tenders to get ~ 
proper specification. If I were tendering I should certainly put on £200 or £300 more to cover the risk 
involved by the imperfect specifications. 

2981. Is the specification not that if the piles cannot be driven, you may then drill holes in the rock, 
or blow a hole·in and set the piles in concrete. You say the contractors would put in a large amount to 
cover this? · Yes. The specification provides two different modes of construction. It would be necessary 
for anyone tende1fog to provide against the probability of having to use a large quantity of powder or 
dynamite. 

2982. Theii do you believe these plans provide for concreting in a foundation? No, they show no 
particular plan, but that a hole may have to be made for every pile. 

2983. And that would be filled up with concrete? Yes, but I don't see how they are to do it. 
2984. But that is the plan the Department proposes to adopt? Yes. What I should like to see done 

would be to have the river properly sounded before calling for these tenders : that would show distinctly 
what was required to be done. 

2985. You think the information is defective ? Yes, I do ; and the reason I say so is that , this place 
is difficult to get at. There has only been: a track opened up yet, and you could not get to the river to 
make a proper examination and soundings. That should be done first. 

2986. If the specification provides for two' classes of work distinctly, us you describe, is that not suffi
cient? No ; because a man cannot tender fairly in two ways. You must put in a tender for one amount, 
and take your chance as to whether you may not have to adopt the more expensive mode of construction. 

2987. Is it at all obligatory on a Government officer to prepare the specification in thi~ way? I 
believe so. There is something deficient there. 

2988. Does not the specification leave the contractor to find out the quality of the river bed for 
himself? Yes, ·he can do that, and he might only have to drive his piles, but he might have to drill or 
blow up the rock, and he would put £200 or £300 on his tender for that. 

2989. Then you suppose he might be £200 or £300 in pocket ; Yes; one contractor has come 
to me for. information on this point. 

· 2990. I suppose whatever work the contractor puts in he would be paid for ? Certainly. 
2991. Then if he was obliged to drill or blow holes in the rock and cement the piles in, he would be 

paid for that ; and if he drove the piles in as in the other way, he would be paid for ihat and not for the 
other ? I don't know if he can do that. I have not the detail specification. I should think not. 

2992. Then do you consider. that the contractors are not properly informed ? I don't think the 
information given in the specifications is sufficient for the guidance of anyone tendering. If I were going 
1o tender I should not be satisfied. I should like to try the river for mysel£ _ · 

MR. WILLIAM MOLLISON, examined. 

2993. By the Chainnan.-What is your riame ? William Mollison. 
2994. What are you ? I am a Shipwright. 

· · 2995. What position do you hold in the public service ? I am superintending harbour works· under Mr. 
Bell,-the breakwater works at Emu Bay. . 

2996. Had you any employment in connection with the erection of the bridge at Emu Bay, and what 
was your position? Yes; I was sub-inspector. . 



· ··2997. ]t'has been'•alleged that'the foundations of th!J north'..western abutment.on the Emu_,B:i,y.side 
of" the bridge 'was built on·piles;.and· tl1at these· piles··stood considerably above the;lev·el of _the· surronuding 
ground. Was that the case or not? No ; the piles. were driven as far as it was possible to drive them .into 
the· bottom of the· river,-and-cut off below-low wat_er level. . . · · . . . 

2998. How much below? I should think a foot or two below low water. 
2999. Is that·e'x(t·errie·',or:average_'lowwater'? ,I-mean ~veragelow:water:~ark .. · 

·3000. 1Ifhas'beenrstate11'in evi'de~ce that the piles stood considerably tip-above the ground? -That is 
not so, I ain positive. The men were up to their waists in water when cutting off the 'pi1es. I should,s!!,y 
the tops were quite a foot·or two below-average low water -level. ' 

3001. And how did, you- kellp· the water-out ·when -doing thie? We built- up embankments of sand and 
then bailed the water out. · . . · 

,3002. • In fact-you made a sort of temporary coffe~-dam? Y:es, that is· it, sir. 
3003. The1i we are to understand that the piles are covered ·below low water'? Yes, they are, perfectly. 

· . ·3004. ·T·hen.'you state thaMhe piles do pot stand above the ground.:...the masonry on the . top is -much 
below the ground ? Yes. • . . 

3005. As_ a-practical shipwright :do you considEJr that the l>ridge··has been-.constructed ill. a sub!!tantial 
and workmanlike way?, I think it an exceedingly good job. · · 

3006. You consider it sound and stable? . Yes, sound and,st~ble. 
3007. By Mr. Lawd,w,--:-You were·.head foreman:,over'the·works at this place? Yes. 
3008. -What w_as the thickness or depth• of the wooden frame-work on, pile he~ds under. the .masomy 

abutments of.-this liridge'? -I think it was about-6 X 9 ,timbers, and then it was' plan.keel with 4-inch stuff: 
3009. That' ,vould be l3 inches in ·depth ?- . Yes. 

3010. Then if the piles were cut off 12 inches below low water· this planking would• show? I If it 
waifa·very'fow'·tide,''or if the· fresh'fo the·river1 should·scour the channel •out, they might. 

'.':'{Qll., ff 'the tide Was e:lrceptionally-I<:rw:? ·.Yes, bi1t still it 'woulcl ·be below low-water· level. ·Then 
if was 'filled,iri",vith concrete ~n top·and'and the·slopes-'were pitched. ·I 'think it was a sound job. The 
piles·were-d'riven itn#I·we·<!oulcl not drive 'them ailyfol'ther . 

. 3012 .. How far were they driven? About 17 feet. 
'. 3013. 'i3y the 0/iairman.-Are you· satisfied .that if a scour :came down 'the river the timber would not 

be exposecl,-that the piles would not be out of the water? Oh, no,. 'sir. 

· MR. iEDWARD DEltWJtNT ATKINSON, .,•e-called.and ewa1nined. 

3014. B.11 M1·. Stanley.-Before ·you ·commence· the··permanent' constru-Jtion •of .the roads in your 
disfrichvhat- steps' are··taken to· d ete'rmin~· the • best 'route for· a1_1y, -particular road ? . The. chief roads were 
in'aae;· deared/and ·piirtly metalled ·before' I was ·engaged. . · 

•:·soi5 .. ·But ~hat shoi1id you' dcfno,v? -l'should fohvard a: i•eport Oii ai1y-road to the department. 
'3016.'\Vasanyslii"v~y'made·ofithe road to'Table Oape before you came? 'Yes; the survey was· made 

before I took office. 
, ·:·~oi7/'My attention has been'drawn·to some 'very·unn:ecessa1·y detom·8. 'There is one at'Cooee Creek. 
Thifre is a long detour roi.md a·point whi'ch seems· quite' unnecessary. If a straight course had been· fol
lowed a saving of quite seven chains 'of roau ·could have -bee1i' mi\,de? 'Yes,· at. _Cooee, Creek the deviation 
·was-fa.id' oi1t' by foe''thEi'othef day, but they would ·rathe1<keep the old ·road as adopted. · ·· 

3018. Why was the old road followed? That has not been constnwted yet .. • I suggested. the deviation, 
but the com1jeiisatiim1 asked by the"}!aiJ.downe1•: was·l!lo--ex,cessive•that I-'thinldt·,m.ight be .. better to--keep the 
old 1°oad. 

rabl9. I w,h'ati jlo· y6ti. _pay per i~Jiain: for form in~: 1a,nd metalling; a ,road? ' .A•bout £8 per chain : if, :the 
stone is tol'h'and;£'th"at• isli-for metalling -12-feet1,vide· a11d·9·inches deep. . 

:A302O.: 'Dd' you t!Hhk 1'th1i''compensation"asked would, have_ a,Ii1oimteq, to 11101:e than what you might l1ave 
'isaved? "Yes,'certainly. ;,Yolil'IWight effect-a ·s·a,ving of a few:·chainwbut :-£350.· was the a.mount rec1uired 
for compensation. The Road 'llrnst"·-we·re urranin16us in-their wish-,to tlo away•with the,-clev:iation. . 

· 3021. Can you inform the Commissioners the amount of saving if the road had been constructed 
round by the Cam Heads instead of the ;yay it is now taken?. There would have been a saving of seven 
to ten chains that way of construction, but the distance is greater by about 18 chains. 

3022. Was any survey ~ade of that route? Not wl,en the road was made. A survey was made 
afterwards. 

36>23. Ifa sm·vey had been made, what 'Yould you have saved in c~nstruction ~y making the road 
round by the Heads 'f 'l'he devia'fiori' has actually beerr ·rtiade' st1iai•ght :for them; ·aiHl it• is. '18: chains. shorter 
tl1an the old road. 
' · 1t3024.l 1Hai yoili1 "a~ten'fio:li: lleen' -d-ra wn .. to the· , deviation" tlmt, .. mig,h t · .be .. ma de · with ad va~1 tage near 
M•Kenzie's, where the road takes a turn round,. I think? Oh yes! I,•,know. where you--1mean. 'l'he old 

'road went· 1·oimd_.by the -bt)ach. The i:eason it was n~t take~ the other way w~s that it went, through the 
site of' owner's orchard and. house, and the -present road was_ adopted -half way. 



'·. 

' . . 
. 3Q25. ,Bµt .tiw· rp.rf:)s!)nt _rQ/.l,P.: c!,oes that ,pass th~·otigh (Lny _improved. land? . Yes_; the ·matter was 

·refen:ed to ,Hohai;t,a11p..dei;\~q._eµ upqnJh.ere-

3026 •. As pointed_ out .to me, that land is not improved? The ·r\3,ason ,pointed ogt.,to ,}W .~n:s, that it 
.would. pass,.thro.ugh, a.,si te .that a settler ,int<m:d!)d .to; Jmild-,a1 lim1~e. <J_n . 

. . 3027. The1:e ,is· _another point on the _road to which attention· was drawn; that is between :Dr . 
. Wilson's .-and ·the'Seabrook•·Creek. .:,rt, makes .a , tu-~·n tlwre . l'OUl!d.<by :the beach .. ~,;hei:e.as .. a;,st1:aight gpurse 
"should have been taken? Yes, that would have· been much•b_etter. 

3028. ·what was the reason it w~s not ·followed·? ·'.Fhe' bridge _)y,as built on a -14 chains, level and ,I had 
·to_jqin.,on,to,the next level; .it wa.s too late to take_wother course ~fter a~l that wo1·k had· been done. . 

3029. ,,A;nqther:p_art: of ,t)le I:QeP.;S~eJlls;,l)}~ll\3\!.e~~ary-=-be~,y~~i1 tl1.e ,11),11,a.n,d ,1~3r.d. mge. p9~t.: .~vhy :wrµ; 
µot. the .. straigh._t q0ursej1,cl,qpt(ld. tlmie? Jt, w:a.s .st1:~tght~l).ed.,a, gC>(),d .,41!.al t!ier~, _p~t no . 1:~g;ul_ar . ~.uryey was 
made of that road. · . · · 

3030. Can you give tJ.1e: Cqwm~i,sj,9ners,'.~ny inf9rP1,!!,UOlll as toi_t!Jerr!las1;m1 f,1r, ~Im 1~ay)n . wh_i?,h the 
Flowerdale . 1:<;>ad; ha~: be_eµ)o(;a,te.1- · . •4-s, ~ t ,is 170:,y, 1 y,9,u, ;;i~q~r;id,.a -~!eep )till)o .~e~ce,nd_.~ga~.~: '.1.'.h~re ~Vl}~ no 
reason .wJ_1y Jwrh. hills s,li.9,\lld . IJQt J1~ve ,b(l!3_n, 1av<:nde_d py. k~~pmg :9n the low iands ? It .:Vo~ld. have 
increased the distance very much. (The witness explained by i'eference- to a plan.) 

. 3031. :I:Io~ ;~yas t.hjs,-1;,lcr~"erd~Je, n:ia.d; lt;1rl,l,t!).d....,..,;1yas.,,tllere ~,~,urvey_? N.o,; tl,ie. wfr~y .,,r;?s made,.after 
_;the i:.oad,;w.as. maq.e, at th1s_ .. pai:ticula.r, par_t. . ._ · · . 

·,3032. T-hen the ,rqa:d was -.made p1:evious ,.:to:the i;,urvey? .Xes,,n~~r., the j_unction· 'V,ith :main·.roa_d. 
'There n1ight have· been a-saving,--certa-in)y,- theve,,but, rthe-selecte,d.rou.te.was asked.Jor, ,by,,the. se.ttlers. ; I : 
did not look where your deviation would be. I don't- know, the country .-there. It. would .. also r have 
l(!ngthened · the ·metal, and the- m,;mey. voted ,.would-,not.ha v.e,.been e.noBgh. ·,No ,_dqubt ,it",,~o.\11.d·.,ha, y,e, _made 

· the line a better road. The question was, had we got the money to_ do it? 

3033. Was the- bridge over the Sisters··Creek constructed under your direct~on,? , Yes . 

. J3034 .. W~ll1.y;Qu.~tat~.-~l~y. this, briµge 'o/?S .co.~st,;twted,in .~lie. :way. it !~as. _bee?-, . w_ith logs. instead of 
the us·ual mode of consti-uction? It -:was a question of, pquncJ.s, ,~l~j,ll,h1gs, a11d_p1mce. The· brj~ge was 

-01jjgi.niL~ly. .built ahcn1t.~ix year~.~go. , It. was. fc:ir _eg()_n_():µ_!-Y .. tl!ll.t _it ."'.as_d9ne· ~n -~hat_ w!J-y • 
. ,3035.-, I.. ,observe, that -,seve.ral,.of the. tii;nber .. ,bri~ges.,.i.re,,pGing.-.c.<>ve;red ,w;ifh111T1etal; is, .. ~~\lt1_,hy,,in~tfp..c-

tions from head quarters ? Yes. . . 

3036. ·Do you think timber is more-likely- to ·decay under, such circumstances than '?t:hen expo1$ed to 
the sun·· and· air? ·'No ; JT thirik ,when cqvered:it. -'l'.ould·Jast longer. , In the •C:JSe ,9f the Ig\!;!il!, ~pad)~ridge 

.but-for the ruts made in the metal I don't think the water.would.get ,through. ,·That.is owing .to ca.r13leti~f!.~_ss. 
'l'·have not,had m_uch-.experienpe;,ofithis, s;'>'.stem, .but: l1think.-th:it,_ co-v~r.~cl, .the /i[[\ber; ,"'.<?nid )Hst l~ogiir-

SATURDAY,· MARCH 20, · 1886. 

PRESENT: 

l The, ,Ho_n•\:WJLL~-4¥ 4:USTIN,-_ZI;;~:1,,.~rL.C., Chatrman. 
HEN,RY. ORAS, ·f?TANLEY, Esq., ·C.-E. 
ARTHUR W~LLIA,M LA WDER, E~q., C.E. 

,.rr:aos. C, ,JUl;,T, ];sq., ,Secre,tary. 

THOfyIAS M. BA'J;H examined. 

303i. 'By tlte Cltairman.-What is your name? Thos. M. Bath, contractor on the Fi.ngal)'t~jl~v.\tY· 
· 3038."What.is:-the name-ofthe,firm? ••:;ll~'Neil,i.Gxant,.&1Bath. · · ' 
• 3089. ·Were they the su~cessful tenderers (or·the _railway from Corners to St, -Mary's? .. Yes, 
8040;- -~hen •did you tender for the work, and when ·was it accepted by •the: Tasmai;ii_an, ,Governmeut? We 

·tendered some time in November, 1884, and our tender was accepted some- time early in Dec\ember,.18~4. 
8,041. "W.!iat is• ~~e gross. !1II\01.mt .of yqur ~en,,dei:,.~s a_qc13pted· by· the:•,GQvcr1~zpent·1 - I ~!t~riot give., the ex3:ct 

:.amount, but £88,000 iii th!;l approximate·, , · . ' 
,· 804'2. C!l-n w~ say_ t~ i~ -gi;iget ;£,8'-!,10!)9? . ;Y os. , 

8048. What ti~e was given you to compl~t!l;,the-,'11,qrk?, 1 A~o~t~l~. ~m1,~)1s. 
· ·. 8P.44.,,W,hen. wHH!J.at ,ti.l.Jl~; exp~r!;l? [ J ~nii1uJst_ n,\l.~t1 
:'8045. Is it propqs~d1 that-yoµ• ~hall_.hand-.over; th~-work .to .~_he ; Government .bef9re . that· .time, ,Ol',, ati.t.he end of 

youtr co;,1tt!act ? . · As- far ,as 1- -am aware,,. we ~shall- . .J~and-the: Jin~. over tg the,Gov~rnment,at., the .tei:~Jpation o( qur 
·con racii 1me. · 

8046, !fas the g!3neral c4aracter of the. works been at all alter~d 8illC!l your contract was accepted ? Only in 
· •respect to,bridges. . · . · · · . · • 

· 8047: ·Rav~· the level~,~µg_fo1:l).11i,tion,b.~p1! .. !\ltere.d ;, i( .. ~o,., ~h~r.e? . A, t~w .:alt~r!J.t/_011~ have b~!ll!- made in, tli'e 
lEjvels and gracltpg, of the hne_ at about 15 miles. and 15m. !Och. fro'in the Corners. 

. 80,48: Is .t}~a-t,in ,t_h!l µiiighb?u:t'lJ.pod, -~t', -A, VQ~a 1' . );"!'JS;·. ·.':l'h\l. alter11:ti_ons ~vere ~~ry;. sli~ht. ·, '!'here was nnot~er. 
,alteration about•41 mile~, at ,vh1ch ~he height of the_ bank was increaseu in order to secure 1t froni ,flood-watm· . 

. 8049,::Has .that worl,t_b!3en tes_t~~ :by;any. tJ.pod d]!:tj.pg,.th'e p~ogr!3lis.of. _the _work?· Yes. · · · 
·. 8050. W:ill the. ~l.tQrati.Qn,~, !!,I! prqposed ,pro:yide.fo.r ~ ,si;fl,icien,t };l!3ighi .~b9ve. th~ ._fl,9od ? . r th111k .~o. 

/" 

.,, 

I • 
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3051. Whll.twu.sthe alteration made at the 15miles? Atitboutl5m: 7ch.- the ·Mainroad crosses·theline. On 

the original section the approach to this Main road crossing would have required a considerable cutting, 11.nd the line 
was raised in order to remove this cutting. · · 

3052. Are there any other alterations on to the termination of the line at St. Mary's ? Yes, the waterways ha Te 
been increased. . . · 

8058. For the cause you stii.ted previously? Yes, to enable it to carry· off the ·water. We had a flood in_ Mn.y 
last, and it was then found that the waterway was not·sufficient. . . 

. 3054. Are the Commissioners to understand that that portion of the line from the immediate neighbourhood of 
Avoca is the same as you tendered for? Yes. . . . 

3055. It was pointed out to the Commissioners that the line was to go south o.f' Avoca, crossing St. Paul's River 
at a narrower portion than that now crossed. Had you anything to do with that tender ? N·othing whatever. 

8056. Can you state anything in connection with this c)lange of route which it is desirable for the Government 
to know? Nothing.' 

3057. Have you walked over the line? Yes, but have not taken particular notice ofit. 
3058. Speaking generaily, which route would be the cheaper?_ The original route, most decidedly. 
3059. What would be the cost of going south of Avoc11,.? There is no doubt the cost of excayation would have 

been very much less. . 
3060. What would that amount to? I should say about £30001 including the 11,pproach to the station. 
3061. Contrasting the two bridges shown in the designs for crossing St. Paul's River, one at the· preeent site and 

the other south of Avoca, how would they compare? I have not seen the plan of the original crossing at St. Paul's 
River, and cannot give an estimate of' the cost, but. the cost of crossing St. Paul's River at the original site must be 
much less than at the presen~ site, the river being _much narrower; · 

3062. Would the cost of delivering the timber, &c. make much difference? .There could not be much .difference 
in the cost. . . 

3063. If you were shown plans of the bridges, eould you make an approximate of their c·ost? Yes; that would 
be a mare matter of calculation. · . · · 

8064. Can you give a rough estimate of the cost of the two lines, that is, the original route and the one selected? 
I could not do eo without going into the quantities, &c. 

8065. You say you have walked over the route· origin11,lly surveyed: how does it compare with the line now 
being constructed? I have not seen the sections on the original line, but I should say, from walking over it, that 
the construction of the former line would be much less. 

3066. If the sections are given you, will you be able to make a rough estim11.te of the cost of the two lines? Yes. 
3067. Are there any portions of the present line which, in your opinion, will be damaged by the floods? In 

one or two instances I think the waterway is not sufficient. 
. 3068. Will you enumerate the places you aliude to, and what you would suggest? About 11 miles 15 chains 

on the section there is a l,2in. drainpipe shown._ In January last, during very heavy rains; that drainpipe proved 
insufficient ; the water came over the line, washing away the ballast. 

3069. What would· be necessary there? I think it would be necessary to raise the line, 11.nd ineert some box
culverts. 

3070. Would you propose to raise the line, and if so, to what extent? . I would propose to raise the line to 1ft. 
or 1ft. 6in. in bank. 'rhere is a very great gathering ground· for water on the south side, and the water flows f,om 
this land on to the cutting. 

3071. What water,vay would you provide ? I would provide fully 6ft. ; that would be two flat topped box-
culverts. · 

3072. Are there any other places in which you would suggest alterations-anything at the Fingal Rivulet? 
I think additional waterway should be provided there. There is a single culvert 3 x 2 at the 12 miles 26 chains, 11.nd 
on two occasions I have seen that culvert insufficient to.carry off the water. . 

3073. What alteration would you propose there? I would double the culvert. It is 11.t the 12 miles 15 chains 
I see by the plans ; the culvert is 1ft. 6in., and I would double that quite. 

3074. Do you think that would be sufficient? Yes. 
3075. ls there any . other culvert requiring alteration? Yes; at 15 miles 2 chains I think that requires 

additional waterway. 
3076. What is the provision there made, and what would you propose? 'l'he original proposal wa11 a single 

box-culvert, 2ft. by 1ft. 6in. ; that was doubled, and has proved insufficient to carry off the water. 
8077. What would you propose now? There is about 4ft. or 6ft. bank; the best thing would be to put in one 

10ft. clear opening, with piles driven and sheathed. 
3078. You know the maximum height of floods in St. Paul's River-has the permanent way been made.sufficiently 

high above the floods ? Yes, there is no doubt about it. The line was increased to 4ft. 6in. above the highest 
floods. · 

3079. Is there anything else requiring alteration? At 20 miles 40 chains, between A voea and Fingal, I think 
there is only a 9in. drainpipe; it requires 11, box-culvert, fully 3 X 2. 

8080. Is the permanent way sufficiently high above the floods?· Yes, it is there. At 25m. 55ch. and 25m. 
70ch. there should be better provision for carrying water clear of the line. The side. cutting has bPen taken out 
on the south side, and there• is a large gathering ground; the water gathers there extensively-this is midway 
between Avoca and Fingal. There is danger in the time of floods of' a large body of w~ter flowing through the 
side cutting, and, as the bank is very shallow, there is danger of the water flowing right over the line. 

3081. What would you propose? At 25 miles 60 chains and 25 miles 72 chains long outlets should be made in 
order to take the water from the line as speedily as possible. The waterways are sufficient, but the outlets are not 
sufficient. Alterations have been made from the original sections which I cannot recognise. 

8082. Will you prepare a list for the Commissioners, showing where the waterways are insufficient, and addi
tional works required, of places which you think are dangerous, and what remedies you would propose? Yes. 

3083. There were several places along the line where the Commissioners observed the culverts being thrust out 
of place by the embankments. To what do you attribute this 1 I think it ·is owing to the design of the culverts, 
and the way the walls were placed. The reason why the walls have come over is in consequence of using two classes 
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of material in their construction. In the arches cement concrete was m,ed, and in.the wing walls, masonry. There 
is no bond between the two. 

3084. If the masonry is not ·em bedded in the con.crete, is not that the fault of construction? We wanted to make 
the whole of concrete. We had to go to the expense of putting up concrete arches, and had no opportunity of 
recouping ourselves in the walls. · 

3085. Will your remarks apply to 5 miles 40 chains, 8 miles 25 chains, 10 miles 20 chains, and 11 miles 44 
chains? Yes, with the exception of 10 miles 20 chains, where the walls are .uninjured. There is nothing wrong 
with that culvert. -

3086. By Mr. Stanley.-Your contract is a schedule one? Yes. 
3087. Have you found the quantities in the schedule ·show approximately the amount of work you had to carry 

ou!? No, by-no means .. The qull.n_tities as. scheduled, and on which we tendered for the Fingal line, have been no 
gwde whatever. In one item of side cuttmg, where the schedule was 12,000 yards, our measurements up to date 
are over 109,000 yards. 

3088. Can you mention other instances ? Yes, in the excavation for station yards there is a considerable 
increase on the scheduled quantities, but I am not prepared to say to what extent until I compare the schedule 
with our last returns. The same applies to the cuttings in road approaches and all the principal works. 

3089. Can you furnish the Commissioners with a list of the work completed as compared with the schedule? Yes. 
3090. Will you include the probable amount of work still to be done? Yes. 
3091. Can you give the Commissioners an idea of the probable amount of the contract when completed? No, 

I cannot. 
3092. Can you estimate it? I can give you some slight idea of the quantity of work to be done. 
3093. Is it likely to exceed the amount of the tender? That I cannot say. For instance, we have asked an 

additional price for the side-cuttings we have taken out. The side cuttings have hampered us in consequence of 
the Government not taking sufficient areas of land for that purpose. · 

3094. Leaving out of account any question of extra prices, Rre you preparect to submit the probable total 
amount of your contract? Yes. 
· 8095. With regard to side-cuttings, you stated that sufficient extra width was not taken to allow you to get out 
the required quantity. Is that so? Where side cuttings were necessary in many places additional land was not taken to 
provide for the material. The manner in which the land was taken has always been a puzzle to me. Additional 
land was taken where there was no necessity for it, the cuttings being slight, and where large side cuttings were 
necessary the land was not taken. 

8096. Did your contract have any anything to do with that? No, except in many places wa applied for 
additional land. It seems as if the extr11 land had been taken for the cuttings instead of for the embankments. 

8097. · Have you been able to leave the required width between the toe of the slope and side of the cutting? 
No, in many instances we could uot. . 

8098. Has that been due to sufficient land not being taken? Yes. 
3099. Have you applied for additional land for side euttings? Yes. 
3100. With what result? No additional land has been taken. It was pointed out that the delay in getting the 

-land would be great, and we could not wait. We had a good deal of side cuttings. 
8101. Have the officers of the Department enforced the terms of the specifications in respect to width of cess 

between the side cuttings and the foot of the banks? They have not. 
3102. Have you at any time made any objection to the designs of those culverts which have failed? I have 

personally to Mr.- E. Climie, who was in charge of the line at the time, and who made those designs. 
8108. Did they not form part of the contract? No; they were furnished during the progress of the works. 
3104. Were they provided by Mr. Climie as Resident Engineer? Yes. 
3105. Was the thickness of the face walls insufficient in your opinion to give the required strength to resist the 

pressure of the bank? Yes. · 
3106. Can you state-what is the thickness of the face walls on the double 10ft. culvert? No, from memory I 

cannot. 
8107. Was any dry stone backing filled in between those walls? Y Ps, at Stony Creek. 
3108. Only there? Yes. It was done there, itnd Mr. Climie objected to it, and it was some considerable time 

before he would allow for it, but as we got no instructions to discontinue it, we continued until Mr. Climie came on 
to the ground, and he objected to it altogether. I pointed out during the construction of those culverts that the 
Engineer-in-Chief decided to have concrete in the arches, and I wanted to have concrete in the abutments as well, 
but he objected. 

3109. Did you receive the designs from the Engineer-in-Chief or from the Resident Engineer? From the 
Resident Engineer. · 

8110. As a contractor, is it the practice to receive altered plans without their having been approved by the 
Engineer-in-Chief? Not in Victoria, New South Wales, or South Australia. In none of those colonies would a 
contractor think of receiving any Rlteration except it had been signed by the Engineer-in-Chief or responsible officer. 
The practice here is unusual. 

3111. In the case of the Fingal line these were merely handed you by the Resident Engineer? Yes. There 
were special designs for all the stone and concrete bridges. The Avoca bridge over St. Paul's River is not carried 
out according to contract. 

3112. Was that design prepared by Mr. Climie? Yes. 
3118. Can you state generally in what way it differs from the original design provided for in the contract? The 

original design was a bridge square to the line of railway. The one constructed is very much on a skew. The 
details of the construction are entirely different. 

8114. Have many alterations been made in other bridges and works of the contract? Yes. Nearly all the 
timber bridges have been altered on the line. 

3115. Spe11.king generally, have the works constructed by you differed considerably from those provided for in 
the contract, and for which you tendered? Yes, they have differed considerably. _ 

3116. Have the~ differed in such a way as to introduce a different class of work? No, with the exception of 
the bridge over the :;t. Paul's River. That ie altogether different. _ 



3117. Are· tlie miiifonry -ivorks different· to the contract? N o,-witl:i: the exception of using. two·classes·cif ma;terilil,. 
We never anticipated that we would have to build a culvert partly of concrete and partly of stone. "\Ve- expected 
tl11:t ~he abutments' would also be concrete,- not a mixture· of concrete and· !\tone. We were put to extra expense in 
bmldmg the arches' of concrete;• and were not enabled to recoup ourselves by making the walls of the same material. 

3llf!. Had the original design provided for any batter in the face_? No. 
3119. Theii it do'efnot-differ materially from tlie' ,vork dil°si"'ne'd 7 Not so far as I am aware.• 
3'126. Refe_rring to the matter of tl~e sur.;.:ey of the -Firi gai: if ne, have t 6ti giinerail y ~biliid the levei~ t? be cotrectiy 

taken and the lme correctly set out? Yes, with one or two slight exceptions we have found them correct. 
. ,. .3121, Are ther~ any serious errors? . No; but in co~iiec.tioii w1tii the stifvey, or' rather setting out of the' work,. 
1t :''v:i~ very ro\igl1ly don/!": . A'. :ri:ii)re· sapliii'g' had· been put in; and the permanent pegs• had• never been properly 
~a.i·k~a'. ,,,A.: ~l_iiii ~-r ~.?~~i:~ii 1~'¥d 1'>eiicil had been tised,-and we could not recognise· the. immbers of ·the pegs. NO· 

. s1ile or fence w1dt!i:s' v,ere set out; · 
3122. Who set out the fence widths? We did. 

_ .}1¥3'.. ,B!i iri:rJ,a.w~1·.~Fr.<:i-ifi. yo~r kii'chvie·~ge of the lci~O:lity, What is ydtir opihion _ot the comparative 
:id.vantages and d.i!advaritages of the two liries at Avoca, :relative tci .the requiremelifs of ihe public nnd traffic ? If the· 
original li_ne had lieeii carriea: out the a4vantage"i• 6,i the g!)neral pui:ilic \voiild :have been very much greater than at the 
present time? A'.s l:ne l:iiil_k ofth:e trii.ffic com:es dciwii St. Paul's Vo:lley· the original route would have been of" 
gre~ter advantag:e ~o th~ public genero:_lly; and would m!lki, very little differ~nce to the people of f voca. The 
s.!,ation 011 .. ~he ongmal site could have been made at much less cost, and provided better accommodation than the 
present one. · 

3124. Down at_ :e'ingal 'Yould it have been possible tq obtain a better !me above the town, avoiding the low land 
and .the amount <if bridging no,v necess'ary? I have no doubt ti. better line could have been obtained by going .o 
the south, or liigh side. The ivti.tenvay would h11.ve been much less. 

3125. Would the cost have been increased, or lessened? 'flie deist would Jui.vii beeii lessened, e.s the Government . 
pa,ve se;ver11,l reserves on the high side of the towii'ship, and oil tlie present site the ground purchased is the best in 
the town. 

3126. Would the actual cost of construction have been much more ? I think not". 
3127. Do yoii think. tlie steep grades w6uici have been avoJd.ed 1 No. 
3128. is the present iine in considerable danger from floods ? Yes, there 1s always that danger. 
3i29. We'oUsiir'viid that the ,vtiter from thti Fihtf!i.l rivulet ,vns distributed through a number of channels and 

inclined to flow down the side of the line where it is on a descending grade ; is that so ? Yes. 
3130. ~s there tioiisid~rable danger from water 8~ririflo•ods? .Yes, it was so in Januai•y Inst. 

. . 3i31. 1viiat would be the consequence of; ii. severe flood in . the Fingal rivulet ? It was dem<instrilted iii 
Jainiai-y, W1i'en the ,vater\vil.y ,vail bot neifrly sufficient. There was a portion of the flood water running down the· 
furmation of the line. 

3132. Did it first flow down the drain for it portion of the way before crossing the line ? Yes. 
3333. Was there not adequate provision to turn the water,·and prevent it running·down_? No. 
3334; You stated that the oank liiid Been raised at ab-Otit the 4·3rd 1niie ? Yes, 
3135. ,Was that to take it out 6ftlie fl.oo'ri ievei ?=-aiid was the water'way increased thei·e? Yes, that 1\·as not 

tested by the January flbod. . 
. 3136. That bank is 11, new one ? Yes, barely com~le'ted. 

3137. it has riot been tested by rliins? No. 
3138. It. appeared, to the Commissioners that the line was ~er.y low fro~ 41 miles t.o 44 miles, lying in swampy 

ground-is 'that so ? Yes. . 
3139. Would it' hnve· been possible to take the iine o'n higher ~{i'ound ,vithout a great detour, or much more 

length ? No doutit it \voiild have ada.ed to the length to go ·on the higher ground, but not to any great extent. 
3140. Could it have been ·carried towards the main road with advantage? I do not know. 
:3i41. Do you think the line pedectiy 'safe from iiny flc>O(Js ? No, t do not think it 'is perfectly safe. It wants• 

raising to be made perfectly safe. . · . 
3142. It seemed to tlie Comrnissioners that the line in that locality ·really -lay along the lowe·st part of the· 

w·aterslied, ,Vh'efo the water ri1ight lie,-is that so? Yes. 
, iH~3. By hiking it a li'ttle higher to;Varci;s 'the ri.)'ad it foight have been ·carded along without any risk of 'water-
ly-in"g, and ·a 'saving inade in the height of lfan'k and the floods,vay;-do .you ag1·ee with that '? Yes, perfectly. 

3144. Do you consider the present bank is raised high. enough to keep it out of floods'? Yes . 
. 3145. ,v e notice that ·sonic of the bank wa·s of-black al_luvial, a soluble material, such as an engineer would not prefer· 

in a bank liable to floods. Do you consider that the floods which may occur 'thm:e are likely to rise sufficiently high 
.?1,1 _the surface of the bank to saturate this periPhable material, causing a continual settlement? There is c~rtain1y 
a risk. 

'3146. ·You ·know the n1~terial I illude to? Yes; and to protect it I should think it necessary to pitch it. 
3147. Would you not prefer more permanent material than that which pitching may never protect? Yes. 
3148. Do you 'think tliere iil'"a mibility of·settlement ·there for Mme years to con1e? Yes. 
'3'149. \'\re "i:10ticed that tl1e side 'dr~ins were ·cari-iecl tliro·ugh withoiit s'fops ; have you an'y s·pecification·s as to· 

stops in side drains'/ • No. 
3_150. Do yoµ not think it dangerous to have side drains "o'f 'this "tength~l2ft. wide iby 3ft. deep~without 

stops? Yes, 'aecidedly. 
. 315-1. 'rs there ·no't ri;k 'fro'm. scour? 'yes. 

3152 .. What would you suggest to preve~t the scour? It would be necesliur.y to bui'ld wails of dry stone, or else
to sheath ·it. 

, 3153 .. You remem~er .the January_flood; was tha.t prn seve1:est flo_od 'known in the co.untry ·for some time? 'No; 
such a flood may be cxpecte(J ariy \,·inter, Very milch liigher 'Hoods 'liave been ·know'h 'tlinn -that. It ·was ·described 
to me by residents as a three-quart(jr 'flood. 

'3154, \vrth reference to the ·barking of the·nrches·of cbncfrete culve1'ts, wa·s it co:ri'ied into the face walls? Yesr 
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315_5. Are_you sure there could not be any mista_ke about it, Lecausc we 110ticed that cra~ks· extended rig~t 
down to the spring of.the arch? When the first port10n of ~he face wa)ls came out _of perpendu~ul:i,r the_ g:eatest . 
coming over was on thEl crest·of the arch, and gradually conung to nothmg.a~ tho sprmg. _ Mr. _Ch~Je saw t~1s, and 
he gave instructions to have the face of the arch brought out with additional concrete, and so brmg 1t flush with the 
wall that came over. · · 

3156. 11he11 additional plaster has been added to the face of the arch, and the fracture of the face ·w-~ll has been 
greater than the Commissioners observed? The Commissioners saw the extent of the fracture of the wmg wall by 
taking the measurement of the work. In one case it was 6in. and in the other 4in. 'rhe face of these arches have· 
been brought out 6in. and 4in. at the crown, running to nothing at the spring. 

31_57, T_he curve must then have been greater than the Commi~sioners · observed, as tlie face of the wall _was 
bulged in a concave form. If you added a face to the arch to bring it out farther then the wall must have been prized 
out more than it now appears~ Yes. • · · . , . 

3158. Are there any provisions in· the case of such culverts placed below high banks for inverts by which the· 
Ilressure is more evenly 'distributed or for beds of concrete ? Yes, this is provided for. 

3159. ·what is provided,--'-the Commis3ioners did not observe any inverts? No, there are no inverts. 
provided. 

3~60. '\.Yhat was provided for ? ~erely the foundations for the abutments. ' 
3161. _No additional floor is carried 11,long the base of the culvert? No. 
3162. What were your instruetio:r'is ·regarding those foundations? They were built to· the satisfaction of· the· 

resident officer. As long as he was satisfied that was all required of it. 
3163. With reference to the laying out of the line, do you know any places where the line might have been 

taken to save gradients or sharp curves? 'rhe only place whei·e I know the line ·might have been improved is. fron1 
14m. 40ch._ to the other side of A voca. If th·e original line had been carried out it would have made a very much 
better line. 

3164. In addition to the place~ you have mentioned in which you consider sufficient waterway has not been 
provided for, there are two places the Commissioners observed near 24m. where small openings have been placed 
underneath the bank ? I think between 23m. and 24m. the waterway is sufficient. 

-3165. What is _your opinion on the kind of fencing used: is it of sufficient stability? I think the fencing on the 
Fingal line is not suitable for broken country. It would be very efficient fencing on fiat country, but for land of a 
broken character it is not suitable. It does not accommodate itself-to the .nature of the ground. 

3166. Do you think she'ep might creep underneath? Yes; but that might be got over by making additional 
'fencing. · 

3167. Do you consider the fence stiff enough for horned cattle? ,No. . . 
3168. What is the cost of the exrsting wire fencing, compared with posts and rails ? \ There was no difference in 

our price. 
3169. What would be the difference in the actual cost? That would depend on where we could obtain the posts_ 

and rails. If timber is scarce the posts and rails would cost more. 
3170. In this locality would it be the cheaper? No. 
3171. ·what would have been the difference in the cost'/ Post and rails would have been much more costly. 
3172. Is your schedule price cheaper or dearer? Slightly higher for posts and rails. I think the present fence 

could be made a fine fence by doubling the posts, making the length of wire between them 7½ yards instead of 15 
yards. · 

· 3173. A~·e n_ot the wrought iron distenders liable to cause the wires to rapidly oxidise, and thus decay? Yes. 
3174. At the 32 miles the Commisijioners noticed several places where the line hugged the road, and is in deep 

cutting in made ground, and there appears to be danger from slips during henvy rains: do you consider that. safe? , 
No, ~igns of slir have occurred now:. _ . 

3175. Is not that highly dangerous? Yes, decidedly. 
3176. Has anything been done to provide for that danger '7 Retaining walls were provided on the plans we 

signed, provision being made for retaining walls to support the road. 
3177. By M1·. Stanley-The road is on made ground, and the line has encroached on the made ground also: has 

not that eonsideraLly increased the danger of slip ? Yes. · · . _ . , . 
3178. By llfr. Lawder.-Was it originally intended to build retaining walls there? Yes, retaining w~ll_s were· 

provided for at each place. 
3179. Why have those retaining walls been omitted? Mr. Climie, Resident Engineer, said the retaining walls, 

irnre not necessary, and gave instructio1~s that they were not to go in. 
3180. Did you represent that their omission would be dangerous? Yes. 
3181. What would be the }lrobable co~t of retaining walls in those places'/ , I could not say. 
3182. Does not the contract cover cost? Yes, the con!ract shows the retaining walls. 
3183. Do you consider the retaining.walls absolutely necessary for the public safety? · Yes. 
3184. Would ordinary pitching be sufficiently ,good? No, not on made ground. 
3185. With reference to pile bridging in embankments, do you think the planking inside piles a wise provision? 

The idea of planking those bridges and supporting them with stone is to provide strength and presei've the timber. 
3186. Do you think that the water is partly admitted into the bank through the planking, and thus causes a 

settlement of the bank ? I do not think that ever likely to occur, . 
3187. The Commissioners noticed that the flood marks of the South Esk at Avoca were very high: have you; 

ever seen that river in flood? Yes, in January last. -

3188. How high was the floor of the bridge above the flood? About 4 ft.; from my observations the flood was 
not within 4 ft. of the bridge. , · · 

3189. How much would that be from the i:tpproaches · where the roadway is lower? It might be wit.hin a. 
foot of the floor. 

3190. Is that the highest flood on record? It is not the highest flood on record. I have been informed that -a 
subsequent flood came over the floor of the bridge. 

:;3191. How much a?ove the bridge? · J do not know. 

'w 
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3192. Did the water then flov.: over' the approaches? Yes. 
3193. How long has that bridge been built? About 18 months, or 2 years ll.t the outside. 
3194. Who was the engineer in charge of that work? I do not know, I never heard. 
3195. Do you know if timber is carried down the river in floods? ·Yes, a quantity of' heavy logs are carried 

down. 
3196. Do you consider the bridge endangered by these trees? No. 

· 3197. Do you not consider that if the water flows over the bridge, that the hridge will hold . back the timber? 
Yes,.I l'!onsider it would. 

MoNDAY, MARCH 22, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., 1'11.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

'rI-IOS. C. JUST, Esq., Secretary. 

MR. T. M. BATH'S examination continued. 

· 3198. By tlte Ohairman.-You were asked on Saturday to produce certain papers, particularly one in connec
tion with the deviation of the line at Avoca from the original plan. Have you prepared this statement accord
ingly-the estimate as per contract, and the actual cost of the works now finished? Yes. 

3199. Will you hand them in? Yes. (Witness produces detailed st~tements.) 
3200. State the total amount of each? This is a statement of the actual cost of the line as constructed from 

14in. 47c. to 18m. 40c., and amounts to £10;114 19s. 4d. 
3201. Does tliat cover the whole length of the deviation from where it left to where it joined the original line'/ 

Yes, that distanc~·covers it. 

3202. And now, what is the cost of the original line as per contrrrct? The cost, a8 per our schedule of prices for 
the line us origiiially surveyed, from 14m. 47c. to 18m. 40c., amounts to £7589 6s. 9d. . 

3203. And what is the exact difforen~e? The exact difference is £2525 12s. 7d. 
3204. ·what does that amount represent? It represents the excess of cost of the line as carried out over the 

original line. . . 

3205. And from what cause does that excess in cost arise? There are two causes,-onc is on account of extra 
bridging, and the other heavy cutting and earthworks in the Avoca, station yard. 

3206. ,vhen you speak of extra bridging, do you refer to one or more structures, or only to the structure 
crossing the St. Paul's River? The contract embraced those two structures,-that is, the bridge as designed by the 
•contract over the St. Paul's, and the bridge, as executed, crossing the St. Paul's River oh the present line. 

· 3207. 'What would be the difference in cost of those two structures? It would be difficult to arrive at that 
without extracting the figures. · 

3208. Well, you obtained the contract on the basis of the first line to the south of Fingal? No ; the alteration 
was made before the contract was let. 

3209. Then how did these prices get into the possession of the Government? We took the same prices as in the 
schedule. 

3210. The Astimate which you give is for the line as now constructed 1 Yes. 
3211. And have you heard that the original line proposed to be taken by the Fingal railway was south of the 

Township of A voca? Yes. 

3212. Well, how do you make a comparison between the works as constructed and the works it was originally 
intended to construct? I _take the section of the line originally intended, and I take the quantities and estimate 
those works at the same rate we have in our schedule. . 

. 8218. Fro1;ll whom ·do you obtain plans and details-,-from the inspecting.engineer? :Yes, from Mr. Home, the 
engmeer, who 1s at present the engineer of' the line. . · 

8214. From what you know of the country do· you know that that plan was the correct one? Yes. 
8215. Have you examined the locality where the original bridge was proposed? I have: 
8216. Contrasting the width of the valley on the original line with the. present line,-'-is it narrower or broader'! 

It is much narrower. 
32~7. You are aware that at the eastern approach ·to the present viaduct there is much heavy earthwork? 

There 1s. 

8218. Would that correspond to the earthworks on the original line? No. . 
8219. What would be the difference in the depth and length of those two banks ? I have examined the plan and 

find that the length of the eastern approach on the original line 1s very much less in length and very much less in 
depth. In one case the height of the bank on the originnl line would vary from 7 to 8 feet, and on the line as 
carried out itis 20 ft . .'high. 

8220. How do the earthworks and cuttings affect the station? You are aware that the line as carried out lms 
the.station i1; a deep ~nsaltic cutting-is there any cutting of the same depth of work as this on the original line ? 
Oh no, nothing near 1t. • 

.8221. What is the average depth of the cutting at Avoca? The average depth is 9 feet. 
8222. And the maximum depth? The maximum depth is fully 18 feet. 
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3223. Making a comparison between that cutting .and the cutti~g on the·original line ~unning south ofit, what , 

would be the extreme depth of the cutting on the original line·? The corresponding cutting on the original line· 
would be about 3 ft. 6 in. ' · 

3224. That·is, the earthworks on the original line are comparatively ihsignificant? Yes. 
3225. Are there any ·other worko on the line now being constructed which vary from the original line in :iny 

material degree? Yes,'the approach to the s~ation yard. The road approaching the station yard is very expensive, 
and that would have been avoided altogether on the original line. · 

3226. To make that clear, is it not the case that the formation· level of the cutting at Avocl!- is ·con~iderably 
below the surrounding ·ground, and that the original approach was to be from comparatively high ground down to the 
level of the station yard? Yes, that is the work I speak of. 

3227. Can you supply the cost of that approach? The cost of that road approach ·is £675---,4500. cubi~ ·yard_s. 
~k . . 

3228. Now, is that cost an additional one to the cost which would have been required for a road approach on, 
the south or original line? Yes. 

3229. It is entirely additional? Yes, I should say S?-
3230., Is that the total cost, or merely the cost of the earthwork? The ·cost of the earthwork. 
3231. I presume th_e approach would have to be metalled? Yes. 
3232. What would be the cost of that? Approximately, the cost of metalling that road would be about £157,-

that is, the extra cost for metalling. . ' . · 
8233. Would there be any p1;ovision required, in the shape of metal, for the approach road of the squthern or-

original line? Not so much. , . , . . 
· 3234. To ,vhat extent? It would be very small,·because the road would run right through the station ground,-:-

in fact there would be none at all. . • . . ' · · 1 

3235. Would not a short length of approach road be required? No, the only road would be right through the· 
station i t~elf. · 

3236. To make a liberal contrast," what ,vould be the cost of. that road from the highway to the station on the 
original line-'how many chains, and at what cost per chain? £20 would make ample provision ·for it. 

3237. Are there any other works on the line, as constructed, additional to those originally proposed? Yes, 
there are two extra public road crossings. 

3238. How ai·e they.p'~ovided for-by crossi~g gates or self-acting crossinga? By cattle-guards. 
3239. Wltat would be tlie cost of these? It is shown on the estimate I provided. 
3240. Are there any other additional works? No, I thiµk these are the principai ones. 
3241. Any extra waterways? No, about the same waterways. 
3242. Comparing the two lines,-the proposed line and the line as constructed,-how do the lines compare upon 

an average as ,vorking lines? The original line is far the best line. · ) 
3243. Are the appr_oaches to the station more.easily guarded and protected in the one as against the other? 'Yes. 
3244. Why? I'do not think, in taking the grading of the two lines, there is any difference-that is, about ·equal.. 
3245. But, as far as signalling is concerned ? For ihe protection of the yard in sign~lling the original line is 

the better line. · 
I 

3246. Why,? Because there are very few curves in it. 
3247. Would that deep cutting have any effect in obstructing· the observance ofthP signals? Do you mean the 

cutting on the west side of the bridge? On the other side of Avoca station-would that cutting offer any impedi-
ment to the observances ~n signalling a train coming into Avoca or approaching Avoca? I do not think. it would 
offer· any disadvantage in that resp!Jct, but the work of the station co~ld not be done as easily. 
. .. 3248. Would. not the original station yard b~ on a straight li~e as against the sharp curve on the existing one?· 
Is it desirabl!J to have such a curve? Most decidedly not. 

3249. What other objections are there? The cost of working' the yard would be greater. 
3250. Are there any other remarks you wish to make with reference to this precise locality? No, except that: 

in the original line the station yard would have cost very much less, and altogether been very much better. I have•· 
no doubt that the land for tl)e other line would have been obtained very much cheaper. , 

3251. Why ? Because it is outside the township altogether, and, speaking from my own experience, offered. 
more advantages. •. 

3252. Is what you say the precise value of the extra cost? I think so, as far as I_know at present. There-is. 
evidencP, of some. accommodation works being required at Avoca station yard for ready access 'through the station to . 
the township for passengers. Steps will have to be provided on this side of the cutting for 'the use of pedestrians, 

3253. You stated on Saturday that the difference ia the length of the two lines was not material? No, it is not. 
3254. Then the· entire difference in cost will be the more elaborate works at the one line as co:inpai,ed with the 

other? Yes. · , . 
3255. I thinkJou stated, in answer to Mr. Lawder, that at &ome point where the railway approaches the 

present coach roa from Comers 'to Fingal the original contract contemplated putting retaining walls to pro"tect 
the two slopes? Yes; that is between the 3;J.st and 32nd mile. · . . 

3256. What would have been the coRt of those retaining ,walls? · I could not tell you except by referring to the . 
cross sections and quantities in the scheduled work; but I could hand in a statement. , 

3257. ,vm you do so? Yes. . . . " 
3258. By Mr. Stanley.-Do you coneider the present station _at Avoca convenient for working the traffic·?· 

No, not by any means. 1 

3259. Are there facilities for extending that station yard in the-event of traffic, developing to any considerable. 
extent? Not on the eastern end-that is, nearer Fingal. · . · 

3260. Would any extension in that direction notinvolveheavy e,arthworks? No, not to'any considerable degree. 
We have taken the hill 'away altogether-cut right through it- · · 

3261. It would involve an embankment? Yes. 
3262. Is it not objectio~able to have sidings laid on embankments? Yes, I should say so; it involves additional . 

· maintenance. 
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. 3263. By the Clwfrman.-You are at present Resident Engineer on the Fin[J'al Railway under the Government 
of Tasmania ? I am. 

0 

3264. 'What is the nature of your duties ? The supervision of the contract generally·; to forward the monthly 
-certificates and returns; and the usual duties pertaining to the office of Resident Engineer. 

3265. What is the extent of your district? From the Corners to St. Mary's. 
3266. You have the entire charge of tl1at work? Yes. 
3267. Will you state whether you commenced the work at its initiation ·or took it up at a sub~equent date? 

Mr. Climie was Resident Engineer when the ,vork was commenced, in January, 1885, and 1·esigned in September, 1885. 
I was then appointed Resident Engineer. ' 

3268. Then, practically, Mr. Climie had 9½ months' supervision of the work? Yes. 
3269. During that time can you state what works were commenr:ed, and what progress was made with 

them? I can, to the best of my abiiity, by.referring to the records in the office. 
3270. But generally-will you state how much of the earthwork was finished ? 'rhe c;irthwork wall all 

done up to the 43rd mile, with occasional gaps amounting to about 3 miles, leaving about 3 milr.s to complete, with 
the 3 miles of gaps, or together about 6½ miles. · 

3271. ·what culverts, bridges, and viaducts were· commenced, and ,vluit · state they were in? The culrnrts 
were all done underneath such banks as were completed. The bridges were completed up to the 23rd mile, about 
half way. The flood openings and viaducts I include_ among the bridges. 

3272. Do you include the viaduct over the St. Paul's River? That was practically altogether completed when 
I took charge. . 

3273. Are you aware that some of the culverts on this railway show that the wing walls arc failing? Ye~, it 
lias been under my notice. • 

3274. Who had charge when this work was under construction? Mr. Climie. 
3275. To what do you attribute the failure in these works? Well, it 1s a concrete arch, with a masonry face; 

and I am informed that the face was only in lime mortar, and I think it should have been cement mortar. 
3276. Do you know whether the wall was toothed or bonded into thr, masonry in any way? Not as for as I 

am aware; and that is why I think it should have been stronger. 
3277. Considering the banks are high, do you think.a vertical and straight wall the best form to adopt? 1Vell, 

I have seen them used successfully under similar· circumstances. 
ll278. Supposing you had designed the work at the commencement, would you then have so·designcd the walls 

or have given them a ~light batter? A slight batter would have increased the strength ; but at the same time a 
vertical wall would stand well. 

3279. Do you consider that the tailure of this work arose from the composition or the design ? The only 
thing I could attribute it to is the want of cement instead of lime worter. 

3280. Supposing those walls had been battered, do you think th(ly would have yielded like they lmve done ? I 
think it is very possible they would. . . 

3281. Can you state anything with reference _to what is known us the deviation of the line at A voca? Yes, I 
-can. I received instructions from the Department to make a comparative estimate of the deviation . 

3282. As to the origin of the deviation, is your knowledge obtained from anything you are aware of, or is it 
-0uly hearsay ? It is only hearsay as to the origin. 

. 3283. Do you think that devi'ation a desirable one or not ? No, I think the original line ought to have been 
·adhered to. 

3284. 1Vill you state any reasons why you think the original line was best? I consider the cost of the present 
.line exceeds the cost of the original line by nearly £3000; and I do not think ~hat the Township of Avoca is 
of sufficient importance to warrant that extra cost for the sake of putting it 10 minutes nearer the station. 

3285. What distance wa8 the.original lil'!e from the To\rnship of Avoca:? From Foster's Hotel it was 60 chains. 
::!286. On the original lino how would the crossing of St. Paul's River compare with the cros8ing now adopted 

i,y the Department ? The bridge is 550 feet in length, and I calculate that it bridge of the ~ame design could be 
,erectetl on the original line only 315 foet long. . 

3287. That would make a difference of 235 feet in favour of the bridge oi1 the original liue ? Quite so. 
3288. Now, as to the cost. of these two structures, how would they compurcJ? I estimated the difference in r:ost 

,of the bridges at £1475. 
3289. That is, the bridge on the adopted line is .£1475 in excess of the one on the origimtl line? Yes. 
3290. Are there any other additional works rendered necessary by the construction of the deviated line ? Yes, 

there is it larger amount of excavation at the station ground than would otherwise lmve been reqtlircd ; also the 
making of a new road, which had to be constructed from the main streetiof the town to the station. 

3291. 1,Vas this new road necessary? Arthur-street now terminates in a steep bank owing to the excavation 
for the station below it ; therefore it was necessary to make this new road to get to the station. 

3292. In other words, you commence at the Main Road iit Avoca and make a new approach somewhere below 
Foster's Hotel to the station buildings in the new cutting? Yes. • 

3293·. 1,Vhat is tlie depth of the cutting at the point where the prolongation of the permanent road would have 
crossed the station site? Approximately, it is about 14 foct deep. 

3294. That would have rendered it absolutely impossible to approach the station buildings by that thorough-
fare? Yes. · 

3295. Is that the reason why the Government made the approach road? Yes. 
3296. How does tlie deviated line compare with the original line in point of advantage for aignnJliug and 

working? I cannot say I have considered that question at all, but, as you saw,:this line is very much more curved, the 
original line being straighter all through. · 

3297. Would there be any greater difficulty in seeing a tmin approach on the deviated line thu1i on the 
original line ? Yes, because of the s.harp curve. 
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3298. Then, as far as signalling is co~cerned, the deviation is no improvement upon the original line. Now 

· ,are you aware how the deviation came to be adoptr.d by the Department ? I believe that instructions were given to 
.Mr. Climie to make a trial survey for the deviation in conseqi.rnnce of. a petition sent in by the residents to have the 
line brought into the townsh.ip. . · . . . 

3299. As I presume you ha.ve some considerable knowledge of the district, do you think there would be a larger 
amount of traffic on the north side of the Esk or the south side of the Town of A voca ? Both lines are on the south 
-side of the river. 

, 3300. Comparing the two sides-of" the river, is greater traffic to be found on the no~·th sicle or south side-that is 
'in the neighbourhood of St. Paul's Dome-or Ben Lomond ? St. Paul's Dome. 

3301. Then the line as originally designed by the Government would have accommodated the larger amount of 
traffic? I am not prepared to say that, because the traffic of the township would be nearer the present line. 

3302. But settiitg aside the township and taking the surrounding country only? From my _knowledge of' the 
,district I should say that the traffic was about equal. · 

3303. 'l'hen there was no special advanta9e as far as the traffic was concerned? No, no advantage as far as I 
know. 

3304. Then the advantages you describe are a decrease of cost and more ease in working the original line?. 
Yes. 

3305. I presume your information is obtained from records in your office and what you know of' the district? 
Yes. All the estimates as to quantities and cost are obtained from data in the office, and I can only give hearsay 

.. e,vidence about the traffic and·the district. 
3306. Do )'OU think sufficient provision has bPen made for extraordinary floolls in the different watercou1·ses of 

•the present lin~ ? Yes. 
3307; ·what extra provision did you make upon the original· estimate? I recommended a slight increase in~ 

·the waterway between Fingal rind St. l\iary's a few months back. 
3308. Why did y0u .make that recommendation? At the places where floods seemed to be most dangerous the 

flood openings were not complete. When I examined the locality there had been a flood, and by the flood-line on 
·.the embankment I thought it better to increase them. 

· 3309., Are you of opinion that ample provision has been made for the Fingal rivulet? Yes, I am. 
3310. Are there any other portions of the line.about which you made reconpnendations for alteration? I had a 

10 ft. 011ening put in place of two 12 in. pipes in a bank just past Killymoon Bridge. 
3311. That is on_ the eastern extremity of the line towards St. Mary's? Yes. 
3312. Any other there ? I put in an additional 10ft; opening between the present bridg·e ovo1· the Fingal riyulet, 

and the five 15ft. openings at 34 miles 28 chains. 
3313. )Vas that iu consequence of something you saw on the 9th of November, 1885, or was it from information 

__ you obtained by knowledge of the country? It was through what I saw when the flood was there. 
3314. Was that flood in 1885 a high flood? Not exceedingly high. 
3315. Was it an extraordinary or an ordinary flood? An ordinary flood, but a high one. 
3316. You are ac<]_uafotecl with the point where the line meets the high roacl, in the neighbourhood of" 

·Tullochgorum? Yes. 
3317. Do you consider those ,vorks safe and durable? I do, except that I condemned a quantity of pitching. 
3318. Assuming a _very heavy rain took place, do you think the line safe where the railway comes into im

'mediate cont:;,.ct with the public road, and follows the same course as the road at Vinegar Hill? I think that 
the slopes of' those cuttings at Vinegar Hill'are too steep in parts. , 

3319. It has been stated that the original contract contemplated retaining walls,-do you intend to ·b1iild 
retaining .walls there ? At all events 1 should flatten the slopes where they are in "made ground." 

3320. Do not you think the alterations are necessary ? Yes, I do. 
3321. Will the alterations you now indicate be sufficient to make the line perfectiy safe, or are other works 

necessary? No, to the best of my knowledge, the line is safe. 
3322. As the retaining walls were designed in the original contract, do you know why: their execution was 

was stopped? I only know that when I took charge from Mr. Climie I pointed out that the slopes were, very steep 
there and that retaining walls were necessary, but he said he thought they would stand. ' 

3323. Virho do you think responsible for the omission of this work from the contract i I presume Mr. Climie 
,recommended leaving them out. 

3324: You have no letter dealing with this question? No, I have not. 
3325. Are there any funds at the disposal of the department for carrying out the work in case it is found to 

be necessary? I do not know what was the original sum voted by Parliament, but there will not be any margin 
in this contract to enable it being done. 

· 3326. What was the amount of'the contract with Messrs . .l\lI'Neil, Grant, & Bath? £83,807 ls. 
3327. What was the amount of the work performed when you took over the J+ne? £42,704, according to Mr. 

Climie's last return. 
3328. ·vv as that the gross amount? That was the total value of the work clone. 
3329. ,vhat is the amount of the last certificate~ In round figures, £73,000 is the gro'ss amount of the work 

done up to the present time. 
3330. What sum do you think necessary to complete the line? I think it will require about_ £1700 over 

ihe contract; that is, £12,507 will yet require to be spent.· . . 
3331. Are you satisfied that £85,507 will be sufficient to complete the ·works of the Fingal line now under your 

clrn,rge ? Yes. . . 
3332. Are you aware what the contractors' price was for fencing? Originally 31s. per chain. 
3333. ·was that for the present fence, or post and rail fences? That was-for Bain's patent wire fence with 

iron standards. 
3334. The same as now used? No, an alteration was made, and the department agreed with contractors to 

'3Ubstitute same wire fence, with hardwood straining 11osts, at 23s. per clrnin. 
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3335. What was the price of post and rail fencing on the same line according t.o the contractor's· schedule? · 
· ,33s. 

3336. Assuming the contractor's price for post and rail fencing was 33s. per ehain, would you have adopted it had 
you commenced the line as responsible engineer, taking into consideration its cost, durability, and its applicu.bility 
to do wbat it wu.s designed to do? I should hu.ve preferred post and rail fencing, as 'being more durable, of course; 
but, in the case of a light line, where money is limited, I think the !)resent fence sufficiently good to adopt . 

3337. Do you think the present fence would resist the rush· of a mob of cattle? No, not if they rushed at it; 
but we have 1irovided against that by making post and rail fences at the gateways and cattle-guards. 

3338. Do you notice that the lower wire is raised above the ground where there are inequalities of surface ? 
That is the great trouble with those fences. Over the level ground it is satisfactory enough, but when the ground 
ha~ hollows it is absolutely necessary to make s1iecial ·provision. . 

. 8339. How do you propose to make it sheep-proof? By driving a short additionu.l post into the ground und. 
drawing µown wires to meet it. 

3M0. What do you consider would be the extra cost per chain· to do that, and make the fence thoroughly 
sl1eep-proof? I only think this is required in exceptional cases, and do not know what the cost per chain would be, 

3341. Will you make a recommendation to that effect to the Engineer-in-Chief? I have already done so. 
3342. In your estimate of £1700 to complete the line, did you include the necessary provision to make the fonce 

sheep-proof? Yes. 
8843. By M1·. Stanley.-What are your instructions, Mr. Home, in respect to altering work from that. 

'originally provided in the c01_1tract drawings? I have no definite instructions on the subject; but before making 
alterations of any importance I irivariably report to the Engineer-in-Ch_ief for his approval. 

3344. In all cases of altered works, do you obtain the sanction of the Engineer-in-Chief before instructing the 
contractor ? Yes, except in respect of any small matters. I refer to alteration of design. 

3845. The alteration in the design of a culvert,· for instance : would you think it necessary to report that for 
approval? Yes, certainly. . . . 

3346. Arc there not written instructions, for the guidance of the Resident Engineer as to the duties he has to 
perform on the works? I believe there are; but when I took up the work they were not supplied to me. 

3347. You have not at present received a copy? I have not. 
3348. In the case of alterations in the design of the works, is it your custom to obtain the signature of the 

Engineer-in-Chief to the altered plans? Very often alterations are recommended in writing without plans being 
:sent. Ih the case of large alterations, of 11, bridge design for instance, of course I should have the Engineer-in
Chief' s signature. 

3349. As u. matter of fact, have any altered plans in your possession as _Resident Engineer been signed by the 
Engineer-in-Chief? No, no plans of mine. · 

3350. Are the masonry culverts carried out accordin~ to thr. original designs? No ; I think Mr. Climic made 
special working drawings for the one at Stony Creek, anct also the 6ft. culverts .. 

3351. Have you these altered drawings in your possession? I have. 
3352. Are they signed by the Engineer-in-Chief? I do not think so. 
3353. Can you inform the Commissioners as to the thickness of the wing walls at the culvert at Stony Creek? 

I could by reference to the drawings in the office._ 
3354. Can you tell whether the walls are of uniform thickness or whether there are any set-ofts? I cannot say .. 
3355. In answer to a question pu\ by the Chairman, you stated that you were aware of similar designs having 

been exec·uted, that is to say, in respect of the winged walls being built without batter on· the face? No, thst is a 
misunderstanding; I un_derstood it was the vertical face wall. 

3356. Can you state any· instances that you know of where the wing walls of culverts of this nature have been 
built with a vertical face and not battered? No, I cannot give an instance. 

3357. ThP-n your reply to the Chaii-man's question was made under a misapprehension? Yes. 
3358. Do you not think that these wing walls would have been very much stronger hsd they been built in the· 

, ordinary way with a battered face? Yes. 
3359. In your estimate of the probable total amount of the contract have you included any sum for rebuilding 

these wing walls ? No. · . 
3360. Do you not think that it is likely they will have to be rebuilt? No, it did not strike me that the failure 

was to such an extent as to make, that necessary. 
. 3361. In the event of the embankment bec~ming thoroughly saturated by heavy rain, is it not likely that the· 

failure we have observed would be considerably increased, and, in fact, that the walls would fall forward? '\Ve have 
]iad the embankment saturated with heavy rain already. 

3362. Have you observed any increase in the cracks in the wing walls? _ I cannot say I have. 
3663. Have you taken any means of ascertaining whether any increase of failure has taken place? I have not. 
3364. Then you have not, I presume, had the cracks pointed up· with a view of ascertaining whether any further 

movement has taken place? No, I have not. 
3365. 1Vere you Engineer in charge of the Works when the embankments were tipped over these culverts?· 

No, that was previous to my taking charge. 
3366. Are your aware o.f what precaution was taken in tipping the banks over.the culvert? I cannot say. 
3367. I think y011 stated that the distance of ·the alternative station site at Avoca, on the original line, was 60 

chains from Fostflr's Hotel: can you state approximately the distance from the same point to the present station?. 
About 12 chains. 

3368. Then the difference in distance would he a little over half a mile ? Yes. 
3369. The present station is on a curve ? Yes. 
3370. Do you not think that is an objection in a station yarcl, causing inconvenience in working traffic? Yes •. 
3371. In the event of the traffic 'developing to such an extent as to necessitate further accommodation at the· 

.Avoca station, would the extension of' the station not involve considerable expense in excavation? It would be 
llecessary, as they are cramped for room .. 
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. 337'2.'· C~n you· state whether the omission of the retaining walls at Vinegar Hill, near the 32nd mile, re.ceived · 
· the sanction·and approval of the Engineer-in-Chief? Icould not state. · 

3373. Can y~u state if the quantities in the schedule attach~d to the contract fairly represent the actual amount 
,.of work to be'executed? N9, there was considerable variation. . 

3374. From your observation, do you think that these quantities.have been arrived at by actual calcula1ion,·or .· 
merely ~stimated? My impression is this-there are certain classes of work, such as timber, masonry, or brick
work, and so on, which, to a certain extent, it was intended to leave to the discretion of the engineer carrying on 
:the line, as circumstances might arise to alter the decision as to which class of material should b~ used. I therefore 
think that, in taking out the quantities, an estimate was formed subject to the class of work that would be required. 

· 3375. Do I understand that the quantities have not been arrived' at from actual calculation from the contract 
,drawings? It would be impossible for me to say. . . 

3376. ·we observed a number of drain pipes between the 22nd and 2(fa miles : do you think that these generally · 
.are of sufficient size to carry the necessary water away? Yes, they were quite sufficient during the last flood in 
November last: 

3377. vVas that an unusually heavy raiL. for that part of the country? It was an ·ordinary high flood, but no( 
an.extraordinary flood. · . 

3378. Were any of these drain pipes rmming full? No, I did not observe hardly any of them running quitw 
full. · . 

3379 . .By Mr. Lawd!!r.-Do you thi.nk any better alternative alignment, closer to the town could have been 
-obtained at Avoca than the origim1J line? No, l thi.nk not . 

. 3380. Anywhere between the t,yo? No, I think not. 
3381'. In what respect'/-do you think ·there is any objection or difficulty? I had a· cross sectimi taken, as 

you reque,sted, between the two. 
3382. Could you not get a trial line taken between the present one and the old alignment'! ·Yes, I could get that 

done. , . , · 

· 3383. The Commissioners inspc~ted the Fingal rivulet with reference to the flood down the sid'e of the bank, 
•and they were told that the flood had topped the bank.: do you remember that? No. 

3384. Do you think there is no !langer of the flood running down the bank there ? No, i do not. 
3385. Particularly at the flood opening, two of 15 ft., at 34m. llch.? We took some special precautions there 

by running out a wing to the bridge, and hacking up that behind with the effect of driving the water down. 
3386. Is that extension sufficient to outflank the water on the ground outside the boundary of the railway? I 

,think it would take the highest flood I have eeen to outflank that wing. · 
3387'. But outside the railway land, any water getting behind the wing would be certain to run down into ·a 

garden there and cause a claim for compense.tion·? Do you not think it would be better and more secur~ to• run an 
.. oblique wing wall up to the point where you intend putting a temporary road bridge over that stream? We con
sidered the question pretty thoroughly, and we came to the conclusion that the present wing was best; hut we intend 

, ·to make some such·alteration as you suggest to avoid having to pay compensation. 
3388. You increased the height of the bank at about 43 miles, and pro;ided additional flood openings? Yes. 
3389. What was your experience of that N ovembe; flood. Up to within what distanc~ of formatio~ level did it 

rise at that point ? Within abo_ut 2ft. of the formation. . : 
3390. And how much did you raise the bank? About 3ft. 6in. at the point I refer to. 
3391. 1Do yo,u consider the bank there perfectly safe? Yes. 
3392'. You consider the formation above the possible' flood level, under ·an conditions of weather? Yes ; to the ' 

,best of my judgment. , 
3393. I see you provided a great number of ogenings between the 43rd and 47th miles: why did you provide 

.,these openings ?-is the water still water or running water? There is not a very great amount of current, but the 
:principal reason is that the banks are so low we could not .get large openings. ' 

33.94. The water has very little flow? Yes. 
3395. Under these cii;cumstances, the line appears to be on very low ground? Yes. 
3396. Would you have preferred taking the line on higher ground? 'rhere is hardly any rise at all, the ground 

being very flat for some distance back. · 
3397. Is the fall north or south to,vards the present road-? The fali is towards the road, the ground rising 

'towards the hills on the north, but the fall is very slight, and to get oll' higher grounJ a great detour would have to 
be made. · 

· 3398.' But your line appears to be tolerably ,straight in that locality? 
would have to go a long way back. . 

Yes; because to haye altered at all we 

· 3399'. Would it not have been possible to take it parallel to the present alignment, and with a long curve to lead 
into that straight? Possibly; but there was a bala:q.ce against it-it would be a greater length of line. -

3400. So that matter was considered at the time? Yes; I examined it as I laid out the line from Fingal to 
St. Mary's. 

3401. The Commission noticed several places where the.waterways do not appear to be sufficient: do you know· 
,of any places where you would like the waterways increased, or do yon think sufficient waterway has been given? 
I thin,k sufficient has been ~iven, and no more is required. . . 

3402. With reference to those cuttings· where the line hugs the road at the 32 miles, do you think these are 
safe as they at. pri;sent stand ? No, I do not. , . 

3403. Haye you made any.provision for the public' safety? I drew Mr. Climie's attention ·to it when I took 
over·the line, He replied that they would ~tand. 

, 3404. Did you accept Mr. Climie's opinion as sufficient to warra~t your omitting: to make a recommendation 
ycmrselfupon·the matter? 1 found the contractors, as practical judges, appeared to take the same view as Mr. 
Climie, upon·wliich !·deferred my judgrnent. 

3405. What do you think should be done now? I think the retaining walls will ultimately have to be built. 
perhaps. · 

3406. Can you give the Commissioners any idea of what the extra cost of the retaining walls would be on· these 
<dangerous por~ions of the line \ I could not at present, but I will frame it for you. . 
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3,107_ ·with reference to tl1c Avocu station yard· upon the original alignment, I wish to usk you u question that 
was not quite answered. ·would it not have been possible to extend the original station yurd with a minimum of cost 
should the traffic have demanded it, owing to the fiat nature of the &"round'? It would be possible to exteml it at a, 
far less expense than it would on the present line ; 1Jut the ground 1~ not absolutely flat. 

3408. Is there any portion of the line i10w supposed to be finished and in good running order? Yc>s, it is in 
fairly good running order from the Corner.s to Fingal. 

3409. Do you consider that it is in a sufficiently good state to make it over to the traffic department for 
-working? No, I think the contractors will have to k_eep up a repairing gang, as is usual on new lines. 

· 3410. Apart from that, you think the line fit for traffic trains? Yes. 
3411. And nothing more remains to be done by the contractors with reference to the permanent work ? The" 

contractors are now running over it, but they have men repairing it. 
3412. Will jrou get any better top to the road ? No. 
3413. Do you consider tlie proper cant has been given to the curves, &c.? Yes. 
3414. Do you restrict the speed of the eontractors' train over portions of the line not sufficiently finished? No,. 

it is not necessary to do so ; the contractors always slow over those parts where repairs are going on. 
3415. Are there any regulations? No, not that I am aware ,of. 
3416. No regulations as to signalling in the neighbourhood of permanent way gangs and men in charge of· 

bridge work-no flags? No, we have no regulations. 
3417. Are there no flags or signal lamps? The contractors are bound to keep the line in a safe condition, but 

we have no regulations for the use of the contractors. • 
3418. Are you uware that after the face ,valls of the, concrete culverts were forced out by the pressure of the· 

bank the faces of the arches were plastered thickly'/ No, I was not aware of it. 
3419. ·when were these cracks first discovered in the faces of these walls? As well as I remember, it was

mentioned to me by my inspector of masonry about four months ago. 
342_0. Is that after the November flood? It was before it, to the best of my i·ecollection. 
3421. Have you any report from the inspector of masonry? No, it was· a verbal communication. The 

inspector reported it to me as a very trivial matter. 
3422. Diel you inspect the works yourself after that? Yes, the next time I went there.· 
3422.A What action did you take? I did not consider it sufficiently serious to take any action. 
3423. Did you not report it to the Engineer-in~Chief? No, I did not. 
3424. Who got out the contract drawings and schedules for works upon this line? l\Ir. Edwards, to the best of· 

my knowledge. · · 
3425. Do you think the present alignment could be improved anywhere by slightly altering it so as to avoid 

unnecessary dips, without any increase of cost? No, I am not aware how it pould be improved. 
3,126. Have you ever considered that matter? No. 
342i. By the Cltairman.-Is there anything you wish to state, or supplement your remarks in any way,· 

Mr. Home: we shall be very glad to have any further communication you may wish to make'/ No, I have nothing 
.farther to say . 

TummAY, MARCH 23, 1886. 

P1rnSENT: 

The Hon. WILLIAM AUSTIN ZEAL,· Esq., M.L.C., 
HENRY CHARLES STANLEY, Esq. 
ARTHUR "\-Yl\'f. LA WDER, Esq . 

THOS. C. JUST, Esq., Secretary. 

EDWARD C. RENNICK, e:1:amined. 

3428: B?f tl1c Chainnan.-What position do you occupy? I am a Civil Engiimer, and have been engaged by 
.l\icssrs. l\1'Niel, Grant, and Bath as contractor's engineer on the Fingal railway. 

3429. Have you been occupied on the railway from its commencement? No. 
3430. How long have you been engaged? From either March or April, 1885, to the pre~ent time. 
3431. ·when you came what position had the contract assumed? Most of the earthworks were finished or· 

brought well on ; they had all been commenced. 
3432. Vi'hat had been done in regard to culverts ? Most cif the pipe culverts were in ; the box culverts between 

the Corners and Avoca were in; none of the pile culverts were commenced, and only one stone culvert was 
finished, at six miles thirty chains ; all tlie others were nnder way. . ' 

3433 . .And the bridge over St. Paul's river at A voca? '!'hat had been started; a few piles were driven and some 
head-stocks on. 

3434. The works were just in a state of commencement? Yes. 
:3435. You have noticed th~ stone culverts which have shown signs of fuilure: to what do you attribute that 

failure? To the wings not being heavy enough, and tlwre being no bond bct_ween the masonry and the concrete 
arch. 

3436. Is there no Loud whatever between the marnnry and concrete? No. 
3437. Did the contractors make any reference with regard to this to the Government Officer? Not that I know· 

of. 
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3438. Did they ever mak~ any representation ·as to the instability of the design?_ Not to n1y knowledge. 
3439. Have any representations been made to the Government officers that this culvert has failed? Yes, they 

werea,vare'ofit. , - -
3440. What did thi:;y propose? They waited to see if the wing walls moved for a certain time, and then seeing 

that they did not move any further, they just faced them up with cement again. 
3441. 'fhe masonry h~ving elipped over the f~ce of the arch, was it supposed that the settlement would stop, or 

was the _cement pointing done to hide the defect? I cannot say. 
3442. As far as stopping the settlement, it was useless? That I do not know. 
3443. Was it then done to note any further settlement? It might have been.· 
3444. Did the Government officers order that pointing? Yes. 
3445.' Then what was the purpose? It may have been to hide the defect. It was done at the request of the 

Government officer. · 
3446. Lid' the Government officer ever affirm that the work was not ~qual to specification? The Government 

officer was always very well pleased with the work, and the inspector said thP work could not have been surpassed. 
3447. With reference to the other works, <lo you know of any other settlements or defects? .No, with the 

exception of that work from 30 miles to 31 miles, where the slopes are rather steep, aud part of the cutting is in the-
old bank. -

3448. Is that at Vinegar Hill? Yes. 
3449. With reference to that lopality, in the original specifications it is provided that retaining walls should be

built: do you know why they were struck out? I n~ver heard any reason given for it. 
3450. Did that arise from a suggestion from the contractors, or the Government ? It arose entirely from the 

Government inspector. -
3451. Are you quite sure ? Yes. 
3452. Who was the Government officer? Mr. Climie. 
3453. Did you hear Mr. Climie make that request, or was it a matter of hearsay? That work, was just com

menced when .I went on the line, and it was one of the first things I did. Mr. Climie supplied me with drawings 
showing what slo1Jes he wanted and how far he wanted the work taken back. The contractors fully expected that 
the retaining walls would be built, and they knew nothing about their not being built until they were supplied with 
the amended drawings. 

3454. Did those amended drawings show any provision for retaining walls? No. 
3455. Did the contractors make·any provision of materials for these walls? It was expected that they could 

get plenty of suitable stone for the walls in the hill. 
3456. Had yo·u discussed the matter? Yes, and we knew that we could get the material. 
3457. Are you quite clear about what you have said? Yes. 
3458. Do you think the provided works are sufficient and ,vill stand? I do not thjnk so. 
3459. What would you recommend ? Either that the slopes be flattened or retaining walls built. 
3460. That would be carrying out the original idea? Yes, if retaining walls were built. 
~461. Without that, the public safety will not be provided for? No, that_is one of the most dangerous parts of 

the hue. - ,. 

3462. Were you on the ground during the flood of November, 1885? Yes. 
3463. Did you notice any portions of the line which had been flooded? No, not at that time. 
3464. It was pointed out to us that the line from the Fingal rivulet towards Fingal had been almost sub

merged from the overflow from that rivulet-did you note that? Not from that flood, but from one early in this. 
year. 

3465. Has anything been done by the Government officers to make provision for floods? There have been· 
several extra openings of 15ft. and splay wings made, and they have made provision for eutting a side ditch about. 
half a mile nearer the station. 

3466. Do you think that sufficient ? No. 
3467. What would you recommend from your knowledge of the locality? They put in a 15ft. opening between 

two ordinary openings, between the bridge of 5 openings and the bridO'e of 10 openings: These are within five chains. 
of each other; they ought to make it one eontinuous pile culvert, fr;m the extra one on to the 10 openings bridge •. 

3468. How would the cost of the continuous pile culvert compare with the cost of the bank and the alteratiou· 
now made ? It would increase the cost, but not to a very large amount. · 

3469. ·what is the cost of a l/5ft. culvert per lineal foot-would it be £1 ? I have never ran it out. 
3470. The increase of cost wo1Ild,be very small? Yes, very small. 
3470A.Without this the line is safe? I tlrink the increase ought to be made. 

. 3471. Are there other 'portions of the line where extra provision ought to be made ? Yes, about the 12 miles. 
there are two box culverts which I think ought to be increased. 

3472. What is necessary there ? I think the :waterway ought to be doubled. 
3473. Do you say that from observations made after the flood, or is it merely your opinion? I have seen the 

.'l'ater coming from the culverts, and after heavy rain I have seen the box culverts just as full as they could hold. 
3474. Where are their positions? A single 3 x 2 culverts at 12 miles 8 chains that should be doubled-that. 

would be sufficient. Then from 11 miles 7 chains to 11 miles 20 chains the line is in shallow cutting less than one 
foot in depth. The line ought to be raised there, and there is a 12-inch pipe crossing this cutting which ought to be 
a box culvert 3 x 2. · 

3475. Are there other places of which you can speak? No, I think that is all. 
3476. You think those additional works would make the line safe? Yes, I think so. 

. 3477. Taking the line from Fingal towards St. Mary's, are there any additional provisions necessary? I do not 
thmk so. . 

3478. Do you think the additional provision made -MU meet the requiremen_ts of the floods? I think so. 
3479. Do you think ~he line sufficieptly elevated above the marsh?_ Yes, I think it is. · 
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3480. Do you know any circumstances in connection with the deviation at Avoca that induced the. Govern

ment to alter the original line to that contracted for? I do not know. 
3481'. Mr. Bath promised to hand in some statistics: have you them i:eady? Yes. 
3482. Do you produce an estimate showing the cost of the necessary works to complete the line from the 

Cor~ers to St. Mary's? Yes. 
3483. What is the amount ? £89,476 5s. 6d. -
3484. That is the total cost ? Yes. 
3485. What is the total amount of the contract as scheduled? £83,807. 
3486. That shows .£5669 will still be required ? Yes. . 
3487. To what do you attribute this extra cost? The most important is in the side cuttings. There are about 

120,000 cubic yards that will have to be done in all before the line is finish~d, and only 12,000 cubic yards arc 
sc~eduled. 

3488. How do you account for this enormous discrepancy? 
schedule. 

They must have made a mistake in making up the 

3489. ·what is the next item of difference? Excavations in station yards. 'rherc will be about 18,000 cubic 
yards, and only 1000 cubic yards ,vere scheduled. In excavations for road approaclrns there will be 18,000 cubic 
yards when the line is finished, and only 2500 yards were schpduled. 

3490. ls there any other item? Regarding the excavations for cuttings, I would like to explain. I put it do" 11 

at 200,000 cubic yal'ds. The quantity up to the. present ,vould make it 190,000 cubic yq,rds. I increase the quantity 
to 200,000 yards, because i'n all the cuttings I have measured I find a certain increase, so I add 5 per cent. on to tlrn 
total quantity that we have measured in our last IJrogress return. 

3491. Is this last return of yours the only one which is not actually .determined? No, not altogether; all the 
work is not completed. · 

3492. But the others are from measurement? Up to the. last return there were only l13,000 yards of side 
cuttings shown, but there is a considerable portion required to finish t_he line. 

3493. Are y01i satisfied they are quite reliable ? I think they are. 
3494. Would they be under OJ' in excess of' your estimate? I think I ,have allowed plenty, hut they will not 

vary very n1uch. 
3495. Do you regard tliem .as reliable? Yes. 
3496. Are there any other increases? In the timber works there is a large increase. Take the first item, for 

instance-the 17-inch diameter piles. There were 3500 lineel feet in the contract, and 6800 feet will be required. 
They are scheduled in two quantities. They have made a difference between piles driven and those planted on sills. 
All ours are driven. .Those in the schedule come to 3500 feet. · 

3497. Have you contrasted that with the work done, and if' so, will you give us the difference between the quan
tities ? In the 17 inch diameter piles, 3500 feet we!'e .in the contruct, and 6800 feet will be required, showing an 
•excess of 3300 feet; in 15 inch piles, 2000 feet were in the scheduled contract, and 12,600 feet will he required, giving 
an excess of' 10,600 feet. · · 

3498. How _do you account for this discrepancy? The openings have been increased considerably since the line 
was let. 

3499. But the last amount increases the estimate sixfolcl ? I can only account for that by all the openings beino
increased in length, and small openings having been increased to pile culverts. 3 by 2 culverts have been increase~ 
to 10 and 15 foet openings time after time. 

3500. You have handed in a tabular statement showing the focreases over the schedule-is that reliable? Yes. 
The quantities are taken from the schedule, and the estimate is correct so tar as I know. One thing in the case of 
piles : I have only put down 2000 feet in item 63 ; there are only 2000 feet scheduled. The reason I put down only 
2000 feet was that there is a diflerence in price between piles set a.nd piles driven, and I did not see how I could add 
in 1500 feet in one item to the the 2000 feet in another item. 

3501. But was there any other source from which you could obtain your money?. No. 
3502. The only difference would be 6d. per foot between the two items? Yes. 
3503. Then the Commissioners can compare items Nos. 68 and 6•1 in the contract with' your estimate? I have 

only put in 2000 feet, but they expected 3500 lineal feet of 17-inch piles. . · 
3504. Would it not be better, seeing what appears in the original schedule, for you to enter your Inst estimate 

under item 64, giving u·s the total of tl.J.e two amounts, and then contrast it with the amount of lineal feet that will be 
required; otherwise a discrepancy will arise between your figures and those of the Governme·nt '! Yes, I will do it. 

3505. ·wm you sign your statement and put it in ? Yes. 
3506. ·what as to the work at Vinegar Hill? There are 1715 cubic yards of dry stone wall. provided for, 

but only 50.cubic yards were shown in the schedule. 
3507. Then the drawings and the schedule do not agree? No. 
3508. What would the money value be according to scl1edule? £2572. 
3509. Supposing that this "·o:·k has to be carried out that sum will have to be added to the exce~s cost of' which 

you previously spoke? Yes. • · . 
3510. Are you chm.r about that? Yes. 

, 3511. B.11 .11:Ir. Stanle.11.-Can you give the dimensions of' the wing walls of the double culvert at Stony Creek, 
with the thickness at top ? Not from memory. 

3512. I understand these are not built according to designs in the contract drawings, b·ut hy some altered 
designs. Can you furnish us with the designs of'the plan upon which they were built? Yes. 

3513. Up to the present 'the Commissioners have been unable to ascertain what the dimensions of these walls arc'/ 
I can get them from the drawings. 

3514. How was the masonry of' the spandril of' the arch built-was it in cement'/ In IimC' mortar. 
3515. 1Vas that in accordance with the instructions· of the department? Yes. 
3516. When was the failure in the face walls of' th_ese culverts observed ? As soon as the bank was taken over. 
3517. 1Vhat month was that in? I c1mnot say. 
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. 3~18'. Was it previous to tlie'flood iii November }:?-st? · It was before that. 

,. 3519·.··can yoi.i.statii" ,vhethfr the failure was increased 'after the rain in November? I. do not think the rain 
increased it. · · · 

3520. Do you.think there was any carelessness iri taking the bank over these culverts?· No . 
. _., ._ .. ?_5~1,' _Wha.t"pr~cautions were faken to iJrevent·unequai·pi·essure ?·' They were brought up evenly and tipped up 
. from the bank; and'then rainmed in ·1aye1·s not ·exceeding 9 inches or:a-foot; and this was done until we got·up·S or 9 

feet above the arch. · 
.. ':.as2i YOU 'are satisfied' 'thiii\vork·was foithfully ·aii"d thoh'>iighly: done?', Yes. , 
. ,, .3523. Was it c~r~ied out ~nde~·the instructions onne Inspecto1· of the Department?· There was an. fospector. 

at Stony Creek, I think right up to the time tlie bank'was,conipleted. . 
,_., ... -. , .. 3J~24 .. y pu ar(,l ~~tisfied that the'failure· of these wing walls has arisen from defective designs, and not from the 
· .. con_stl'lictiori 'of'the\valls· or carelessness in)faki1'l'g up tliwembankment ?" It: has· arisen from .defective designs. . 

3525: Witii .re.gai·cl i~ the slopes at the cuttings at Vinegar Hill, can you state whether a portion of the slope is 
constructed in made ground or in solid excavation? Portions of it are in made ground and portions in solid. 

3526. Has any bench heeri:'left ?' No. 
3527. Is-it ca~ried up in one uniform ·slope? Yes. 
3528." Do' you: think serious slips will occur there?·· V.ery probably. 
3529. Have any indications of slips been made apparent ? Yes. 
3580. You· stated you had noticed considerable discrepancies between calcmlated,.quantities of cuttings and those 

from actual measurement: do you think it likely that the calculations were taken out from crosfl sections or)i·om 
longtitudinal sections only? I think from-longitudinal sections only. . . 

3531. :Without reference to the cross 1i'ections or-allowance for slope .of ground? I think so. 
.. . '3582, froni'yo-iit·obsei·vation·s do yo'ii"think the-quantities as·schedilled have been arrived at from actual .cal

. :· ,ci.\la~io11 upon· tb.e basts of the_ coi1tract dra,vings, or assumed? .. some of _the calculations I think have been ~a~en 
, . ...fro.m coilti·a9tdra'wings;· !!,nd are very'ilearly correct;'· others I think have been assumed·. The 12,000 yards of side 
·. cuttings I think.have been ·assU:ined altogether . 

. · 3533. Is it usual to assume such calculations•? No; it is usual to get them from the disposal sheet . 
.. ·.,3534_-W ere the contracto~·s furnished ·with a copy of the.disposal sheet? Yes. . , 

3535. And did this show the quantity of side cuttings required at different places on the line ? Yes. 
3536. Did the quantity of the side cuttings on the disposal sheet agree with that of the schedule ? I a~1 sure it 

. would not, bnt . .I never added it up. · The: disposal sheet is the one on• the longtitudinal sections.; there was none 
other provided. The quantities of side cuttings shown in the dispos?-1 sheet shown on the sections would greatly 
exceed that scheduled. 

";"' 3537. What has. bee11 the' pi;actice in respect to obtaining.extra· land for side cuttings ,vhere required j h!J:S it 
been the., custom, of the: :Oepartment, to provide additional land .where required ? The· only additional }and taken was 
3ct_ ~tony Creek. I do not"know whether the contractors applied for that or not ; it was taken betore I came. 

8538. It is stated in the specifications that where side. cuttings are taken a cess shall be left of not less than 6 feet 
. bet~v;een}he toe of the slope and the edge of the side cutting. From what we oqserved this has not been carried out? 
No, 1t h~s nqt . 
. ,_)3539. Why? · Because the q{iantity of the land taken wa~ not sufficient for us to take out the side cuttings with 

the quantity of land. - · 
8540. _Did you ask the Departinerit for additional 'land to get ciut the si~e cuttings, and so keep within the terms , 

of the specifications as to cess? ·· We have asked them frequently that-sufficient-land be taken. 
: ,,·, '354L A11d were steps faken to'provide that land ? · No. . . 

3542. Practically, the Re_sident Engineer, in not providing the additional land, sanctioned your departing from 
the specifications in not having the required width of cess ? Yes. 
,,. -:-~54:3_: Dict'he'ri1ake ai1y' objection to your not leaving the width of cess? No. 

8544. By Mi·. Lawder.-You know whe1'.e the road crosses below Mr. Bath's house at Fingal? Yes. 
" .. ' .. 8545. The C.ommissioners riot~ced that the line lies very low there, and were informed by Mr. Bath that the-

flocid' water crossed the line 'there at orie time. '' Ts that sd? Yes. , 
. 8546. Do you consider that p~rtio;1 of the iine safe, or is it possible to raise it and leave more openings throuRh 
the bank 7 It had better: be rai~'ed, but it could be made safe. There is a box culvert a few chains up. towards St . .', 
Mary's, and water froli:t tlial:'pa:Sses'through the culvert and then back on to the line. By turning this water away, 
and liav'irig a side ditch·cut on tlie high-side, it would keep the water clear of the line.altoge~her. 
·. : 8547. b'o you' 1;eme1nber the culverfat 34 miles where ·a wing ·of piles and planking has rec·ently been erected 1 
Yes. . 
· ·' 3548. It ·a pp eared to tli'e Commissioners that tlie water had, , before the wing was placed there, flowed down 
insi_de the bank, and that it would probably cross the line at this crossing now mentioned : was that the case 7 Yes. · 
.. '·3549,"Do y'ou ·donsider tl1at the present wing as erected will prevent that water flo,~ing effectually, or that the 
flood water will outflank th,e wing 7 lt will outflank the wing. 

3550. It ,vili be" 11ie'ffecfoitl 'unless' other measures are taken? Yes. . 
3551. .Fr_orn 42 milf~s to 47 miles the Hne runs ,hrough a "'ide valley, it also apparently runs through lcJw-lying

ground ther'e'": · froni y·our kno,vledge · ofthe alignment, do ·you. think it would have been improved by takirig it to the, 
· left or right, without increasing· the length of the line or the cost very much, and getting it oµt of the reach.of floods 1 
I think the line is in as good a place as it could be. • 

. .. . 8552. Then you think if the line had been taken on higher ground the same openings would have to be put in 7 
In many places the line is not a' qua·rter of a mile from the foot of the hill, sq that the watershed is_ compar~tively 
l_ittle greater. · ' 
· · 3553. It is given in evidence that the water lies stagnant there, with little current, and the, floo~ th~ough ·these 
openings will not be rapid : is that so ? I think these openings will carry off the water fast enough. . 

. ~5.54. You:con~ider it would not be an improvement to take the line out of the low ground 7 There may be one·, 
or _two places 'Yhere'it_mi~ht h'a\iebeen moved a littleto the left· or north with, advantage, but taking .the ·general .. 
course of the hne I tlunk 1t, very good. · · 
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3555. Have you given the alternative line any consideration? Yes, I have. 
3556. Do you consider there ~re sufficient drainage openings allowed through the bank on the sidelong ground 

between 22 miles and 24 miles ? Yes. 
3557. You do not think anything else is required there? No. 
3558. Was the backing of the arches at Stony Creek continued to the face walls of the culvert? Yes. 
3559. How then do you account for the cracks being quite down to the spring of' the arch along to the extrados, 

~md then running horizontally? That would naturally be.the turning point of the wing wall. 
3560. Would there not be no pressure upon the wing wall, up at least to· the height of the backing ? The 

backing of the arch and that wing wall are of two different classes of' work; one is of rubble, and the other squared 
masonry, and the only reason I can give is that the binding between the two is not sufficient. 

3561. Then you consider the face wall was fractured from the ex~essive pressure ? Yes. 
3562. You have shown the Commissioners that there have been several increases in the scheduled items of the 

.contract : is it not usual in this Colony to enter in the schedule alternative items which may .or may not be adopted 
·afte1· the work has been commenced ? - Yes. ' · 

3563. In these circumstances have not the increases in certain scheduled items been compensated for in other 
-alternative items in the schedule? Yes. 

3564. ·with reference to the side cuttings at Vinegar Hill, I would like to know if' the cuttings made were 
· -finished and approved by Mr. Climie when he directed that the retaining walls were not to be constructed ? Yes. 

3565. They were cut out as directed by him ? Yes. 
3566. And in all respects they were as they now stand when he gave the orders for the non-erection of the 

walls? Yes. 
3567: By 1lf.1·. Stanley.-In regard to the practice of' laying on formation, I observe, in accordance with the 

40th clause of the specifications, folio 42, "In special and exceptional cases, where it may in the opiaion of t.hc 
Engineer-in-Chief appear advisable to lay the sleepers directly 011 the formation, the co11tractor will be permitted 
to do so provided he obtain permission in wiiting from the Engineer-in-Chief. . . . . No enll'irn:; or tender 
.shall be allowed to run over any portion of the road (except in the case hereinbefore mentioned) until 3 inches of 
ballast have been placed under the sleepers, and the road properly packed." Has it been the practice on the Fingal 
line to ·allow this to be done ? Yes. 

3568. Before doing so had the contractors applied for and obtained permission in writing from the Engineer-in
Chief in accordance with the specifications? I do not know. 

3569. If any application was made I presume you will have a record of it in your office'! Yes, there would be 
·a record. ' . · 

3570. ·wm you ascertain if such application was made by l\fr. Bath, and whethe1· the approval of the Engineer-
in-Chief' was obtained ? Yes. · · · .. 

3571. I observe also, in accordance with the provisions of the same clause, that no engine or tender shall be 
allowed to nm over the line until 3 inches of ballast have been laid, and tb.e section plans provide for ball-s of timber 
·being laid under rails till they are properly packed: has that provision been enforced on the Fingal line:/ No. 

. 3572. You have been in the habit of running an engine and ballast wagons over the road before the sleepers 
were packed up? Yes, at slow rates. _ 

:3573. Was that approved by the Resident Engineer,-because the practice is in clear opposition to the 1Jrovisions 
,of the specifications ? It never was objected· to unless the head of the 1'oad got very far ahead of' the bal1'lsting. 

3574. What limit was placed on the distance between the ballasting and the head of the road? At a time wlwn 
.an objection was made it was not a mile. The distance was not stated when the objection was made. 

:3575. The Resident Engineer has not 1Jlaced any special limit on the distance ? No. 
3576. I presume the Resident Engineer was aware that you were running over the line before the sle-:!pers were 

-packed ? Yes. 
3577. And except in the case mentioned, no objection was made to the practice? No. 
3578. Has your attention been drawn to tl;e fact of some of' the rails having been crippled as the result of this 

practice? No. · 
3579. Can you account for the c1i"ppling of the rails in any other way? I dirl not know that any were crippled. 
3580. That is a matter beyond doubt; the rails ,vill speak for themselves. Your attention has not been drawn 

:to it? No. 
· 3581. By tite Chairman.-In carrying on this ballasting, I IJresume the Resident Engineer l;as !Jcen itlong 

the line frequently, from day to day, to see what has been done? Yes, from time to time. 
3582. Has he ever protested agains_t what you have done with ballast? Only in the case where the head of the 

road was S0II!e distance beyond the head of the ballasting. As a mle we kept them together _ as well as we could. 
When you were up there was only-one day between them. 

3583. Would there not be sufficient means of g·etting ballast without gallo11iug out? No; it would not be 
possible. 

3584. Is there not ballast along the line? As far as Fingal there are places where ballast can be got, but beyond 
Fingal there is no ballast at all. 

3,585. By Mr. Lawder.-Is any portion of' the line sup~osed to be finished and in g·oocl running order? Part 
-between A voca and the Corners is SU]Jposed to be in fair runnmg order. . 

3586. Finished as far as the contract goes ? No, not finished ; there are several little things to do. 
3587. I mean regarding the permanent way? Two gangs of men arc employed there. 
3588. Are they maintenance men? Yes. 
3589. What is the depth of the ballast? 6 inches under the sleepers, and packed up to within ½ inch of the top 

-of the sleepers,-10 inches in aIC . 
3590. In the portion •or the line that you say is finished, has a reasomtble supcrelcvation been given to the outer 

·:rails on all cur,·es ? Yes. . . 
8591. For what speed has the superelevation been calculated? I cannot say. 
·3592. At what rate of speed do you run over tliat portion? Seldom more tha_n 17 or 20 miles an hour. 
3593. What i~ the maximum sp·eed you have run over it'! We did 34 miles in 55 minutes in case of emergency. 
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3594. At w'hat s11eed has the engi~e run over the remaining · portions, from A voca to rail head? We 

make a difference in the speed between the ballasted part and the unballasted. 
3595. At what speed are you supposed to run on the ballasted, or that not quite finished, and that which had 

been only formed? We have no fixed rate of speed for any of them. ,ve do not exceed 25 miles an hour on the 
}?allasted portions, and 10 miles on the unballasted. · 

3596 .. Do you leave it to the discretion of the engine-drivers? Yes. 
' 3597; Do you make any arrangements when running your trains for flag signals for the protection of gangs 
working on the line'! ,v e only work one engine, and the wagons are, as u rule, either in the pit or with the 
engine, so that the-engine-drivers knoV'I' exactly where they are. 

3598. If you leave the wagons on the line do you not consider it necessary to provide for their safety ? The 
engine-driver knows exactly where they are. 

3599. Suppose the engine returned after dark, would it not be advisable to have flags for day signalling and 
lanws for night, to prevent any serious accident? I do not think they would do any good. 
, · 3600. Have you ever received any instructions from the Public Works officers as to any regulations of the 
kind? Not that I am aware of. , 

.MR. J. H. HOME, i·e-e,mmined.-

3601. By M1'. Stanley.-It appears to be the practice for contractors to run engines on formation-is that 
so? It has been permitted to a certain extent. 

3602. I understand from the 40th clause of the specifications that this is only to be allowed under the special 
permission of the Engineer-in-Chief in writing·: was that obtained by the contractors? No._ 

3603. Did they obtain the necessary permission from you? Yes. 
3604 .. Under what restrictions have you permitted it? I considered if the ballast was kept up near to the head' of 

road no inJury would ensue. ·when they did so, I gave orders for them to keep up the ballast. 
3605. What limit did you put on the distanc·e between the ballast and the head of the road ? I had no specified 

distance, but anything over half a mile I would object to. 
3606. I observe from a provision of the specifications that under no circumstances is an engine or\vagon to run 

over the road until the sleepers are packed with ballast : has that been enforced ? It was considered in this case 
that the formation was exceptionally good. It appeared to me to be the 1Jractice, and, as the Engineer-in-Chief saw 
it on his next inspection and made no objection, I allowed it to go on. 

3607. The Engineer-in-Chief was- aware of this being done? Yes. 
3608. Do you not think the practice very liable to cause the crippling of the rails? I think -it is, unless the . 

contractors are strictly watched. It would depend on the amount of traffic 'run over the road in that state. , 1 

3609, As a matter of fact, have the rails peen crippled by -the engines and wagons being wo1;ked over . the 
nnballasted road ? I think not. 

3610. You have not observed any crippling of' the rails? No, I have not. 
3611. B'I/ Mr. Lawde1'.-In referen,ce to your remarks relative to a superior alignment between 42 miles and' 

St. Mary's, du you remember water crossing the main road at any point between the 42 miles and St. Mary's ? 
There are several culverts. 

3612. Does the water eross the road? It did so at a very high flood near St, Mary's two years, ago, the 
ciilverts being insufficient. 

3613_. Was that between the 4:2 miles and 43 miles that I speak of'? No. 
3614. I·· ouserve from the contract drawing that very few waterways are shown as passing through the 

road to the right of the railway bank? . The road culverts would not all qe shown in the survey of the line. ·. 
· 3615. If the floods had not crossed the main roads, would the waterway allowed thereunder have been sufficient 

for the railway line? Yes; it would be the same area. . 
3616. From what the Commissioners saw, the road waterways ar·e very much smaller than those allowed in the 

railway bank? Yes. . · · . 
3617. You stated that you consider a portion of the Fingal line is finished and in fair running order: has the 

requisite amount of' superelevation been given to the curves? Yes, to the best of my knowledge. 
3618, .For what speecl was the superelevation calculated? The table of superelevation of curves was drawn out 

by .M:r. Climie, and submitted to the Engi11et:Jr-in-Chie±; and adopted. I believe the speed is 30 miles an hour. 
3(!19. You are not certain? No. 
3620, Has· any lmjvision been made for semaphores at the various stati9ns • on the Fingal line-have 

;received any instructions on the subject? No, I have not. · , · 
, 3621. To the best of lour belief, have fhey been provided, or are they to be provider] for this railway ? 

referring to the schedule find no semaphores are provided for. 
3622. Do you know if' they are to be adopted or not? I cannot say. 

you. 

On 

· Fingal, Stlt Api·il, 1886. 
DEAR Srn, 

IN looking over the proof of my evidence sent me for eo1Tection, a portion of it, relating to the alterations I 
recommended after the flood, near 43111., seems to me liable to convey a somewhat erroneous impression as to ·the 
increased height of bank, though my answers were correct. At the time of my inspection, after the flood, wide gaps 
were of course existing in the embankment where the·flood openings were to be built: notwithstanding these large 
vents for the water the flood-line was within 2 feet of 'the top of the bank at a certain point. It had to be con
sidered that, when the bridges came to be built and the banK closed in up to them, the waterway which had existed 
at the time of the flood would be largely reduced, which accounts for the fact of the bank being placed at any point 
5ft. 6in. above the flood-line of last November. . • , 

)Y., A. ZEAL, Esq., Cltaii'1nan Royal Commission. 
· I am, &c. 

J. H. HOME. 

,. 

,· 
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MR JAMES FINCHAM, C.E., 1·e-ea:amined. 

·3623. By the Chairman.-Since your last -examination, Mr. Fincham, the Commissionnrs .have examined the 
.:\iersey line, and-also that from the Corners to J?ingal. It is proposed now to deal with the Fingal line, and hereafter 
to give you an opportnnity of making _certain explanations regarding the Mersey ·line. In examining- the Fjngal 
line it was observed that certain culverts between 5m. 30ch. and 12m. · 40ch. had shown symptoms of failure. 
This was where the stone walls joined the concrete arches ; the failures are found in the wing walls of. the culverts. 

· Have you .observed these defects, and can you account for the cause? I discovered some slight cracks on· my last 
examination of the line,· and called the attention of the resident engineer to them, but at that time the. damage 
appeared to me only trifling. The resident engineer, Mr. Home, stated that .he had observed them previously, 
and- said that in hi8 opinion the small _fronts ought to have been set in cement mortar. The whole damage appearing 
really was very trifling. 

:3624. These defects occur in the culverts at 6111. 43ch.,· Sm. 25ch., and llm. 44ch. The greatest defect is at Sm. 
25ch. (Stony Creek). The parapet of this culvert·on its south side has assumed a convex line to the railway, and 
it is curved from 6in. to Sin. Was the defect as great when you observed it ? I did not observe tliat. 

3625. ,vould not that indicate that the settlement was increasing? Were the·walls cracked so far! I assure .you 
they were not when I saw it. 

3626. It seems as if the ba~k was thrusting the wall out of its place? I did not notice that. 
3627. \Ve noticed these cracks have been cemented up: was that to hide the defects or to detect future settle

ment ? I do not know ; it was not done under my instructions. 
· 3628. \Vas it intended that there should be any bond between the walls and the concrete arch ; were they to be 

bedded into the arch? Not practically; had I been carrying out the work I ,woul_d have done so', but it was not so 
shown on the drawings. 

3629. ,v ould that be a matter of detail for the resident engineer ? I should have considered myself bound to 
see that the bond was made safe. ·. The work wa~ not carried out under Mr. Home. 

3630. \Vhere two walls formed of different materials join each other, do you not consider that they ought to be 
'bonded? · They, at least; should be joined in cement mortar. 

3631. Where the1·e is considerable danger of thrust caused by the settlement of the bank, should not pro
vision be made for-the two to be bonded into each other? Yes, either by bonding it or by tying it back with iron 
ties, as I have done in England. 

3632. Were these walls originally designed to be built to a vertical or battered· form? I provided contract 
drawings, and the original designs were vertical. 

3633. Arc you aware, from me·mory, how they were to be built? Vertical, as shown. 
3634. \Vould it not be an improvement in deep· banks to build them to a batter or that the form of the 

walls should assume a similar shape to that which no,v the thrust of the bank has giveri them or a convex to the line 
of ·1:ailway? In any case of doubt I· should prefer to build· them parallel with the line of sides. 

3635. You are aware that the wing 'ivalls of railway culverts are usually battered? Yes, I am aware that is 
the English practice, and that walls and, batter are built m one curve. 

3636. Do you not think it better to build them slightly curved rather than allow the thrust to eo:ne on them 
in an unprotected way? I think I would· prefer to have wing walls built square on to the railway. 

3637. Who had charge of the line _before Mr. Home?· Mr; Climie. 
3638. Diel you inspect these defects bef01;~ Mr. Climie left? No, only about four months ago. 
3639. Were they pointed out to you? No, I discovered them myself. 
3640. Diel you think any provisions were made for bonding the work in the contract? Had I been resident 

engineer I shouid have taken some steps to join the fronts with the arch. 
3641. With reference to the provision for carrying off storm water, it has been pointed out that additional 

culverts and waterways are provided : has that been clone with your knowledge? They were chiefly put in from 
my instructions. 

3642. How did you determine the size of these waterways-did you visit the line after floods? Yes, partly so. 
3643. Are you satisfied that i·easonable precautions have been taken to provide for the discharge of storm 

waters equal to those that occurred in November, 1885, along the line? If the ~uggc~tiow; that I have given have 
been carried out, I do not think there is much fear. 

3644. It has been pointed out that the Fingal rivulet is a treacherous and dangerous stream, and that in 
November last a large body of water broke o'ver the bank and found its way on the line towards the station at 

· Fingal : do you think ample provision· has been made there? lam quite satisfied with the provision of waterway 
at the Fingal rivulet, ·and, if necessary, further vrovision could Le got by clearing away the rubbish that no,'!' 
hampers the stream and forces the water over the banks. 

3645. A quarter of a. mile east ·of the Fingal station a timber stop had been placed in the flood channel, 
thus leaving open to the ravages of the flood a large amount of property an•l several gardens : do you think 
it is desirable to leave the work as it is, or is some provi$ion to be made to protect these properties from floods? I 
know the stop you mean, for I instructed it to be put in. 'l'here is a fall of nearly 50 feet between the Fingal 
rivulet where the railway crosses it and the river near the Fingal station, and I saw that at any cost I must prevent 
the flood breaking clown along the line. · 

3646. Do you intend to make any additional provision to that already provided ? I am not at all aware that. 
property is damaged, or likely to be, by that stop. It may be so, but I am not aware of it. 

3647. In other respects you are satisfied that ample provision has been made for flood water on the line? 
As far as;I know, with the addition of some 11ipes in pl~ces. I will explain. I told Mr. Climie that I did not like 
the pipes for taking off the storm water on steep ground on the Ormley estate, about 7 miles east of Fingal. 

3648. It was pointed out that on low ground near St. Mary's portions of the line had been raised above fl_ood 
level : do you think ample precaution has been taken there against floods ? If the proposals made had been carried 
out, most· certainly so; they are far in advance of what were originally fixed by Mr. Climie. Subsequently :Mr. 
Home has further increased the altered provision made by Mr. Climie. 

3649. ,v ould a flood there be merely shallow water spread over a large arm? Merely water spread over a 
large area by a sudden storm. _ · 

3650. · Do you consider the drains provided would alfow this water to- discharge without damage to the line or 
property ? I do. · 
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3651. Our,attention was drawn to apparently dangerous places on .the.line at Vinegar Hill. Will you state,-
why the retaining walls,' which the contract provided should : be built there,·, were not constructed? The last 
time. I went through. the works with Mr. Climie I drew his,.attention- to the slope of the cutting,next the main 
road at the spot you refer to. His opinion was, that owing. to the dry hard nature.of the material it would stand, and 
that he could save the cost of the retainin~ wall .. After discussing the matter we decided to leave it for a fow months, 
and keep the question of building the retaining walls in abeyance. The building of the retaining walls has never been , 
actually countermanded by me, or, I believe, by the resident engineer. 

3652. Do·you consider these retaining walls will be necessary, speaking from subsequent experience ? I think, 
owing to the nature of the ground, that the slopes as they stand are likely to-remain for years. 

3653. Do you think that the slopes of the rail way embankment will stand, built as they are on sidelong ground, 
which forms the river bank ? Yes, if properly benched ; and I have no reason to doubt it.has been properly benched. 

3654. And the old road embankment, seeing that it has been undermined by the railway, will not the constant 
vibration of trains cause it to slip ? The road has been made so many years that it has thoroughly set, and 
I really do not see,cause fen' danger.: 

3655. Has it been tried? It has been tried by the contractor's heavy trains. 
3656. Have you had heavy rains since the line was made to. tP.st the stability of this work ? The rain would 

flow from the hills above and would all be caught by the table drain away from the railway, and so carried on. It 
is only the·sinall amount of rain that would fall on the road that would cause the damage. 

3657. Has there been such a rainfall since the railway was made to test this ? There must have been plenty of 
rain, but I cannot say what amount. 

3658. When wa~ the road made ? I cannot remember. 
3659. Are you aware of any indications of slips ? I am not aware. 
3660. When did you examine the locality last ? Between three and four months ago. 
3661. It appean•d to the Commissioners when passing over the line that the vibration of passing trains, and 

other causes incidental to railway construction, have developed indications _of slips. Have any suggestions been made 
to you by the resident engineer to provide for-this? No; it would· be a very easy matter to put in the retaining 
walls as first intended at that spot. 

3662. Do you intend to make such provision ? Not without the slopes are reported as slipping and unsafe. 
3663. What induced the Government to accede to the deviation of the line in the neighbourhood of A voca, 

and to adopt the present route ? A report of Mr. Climie that the cost would be equal. 
3664. Was that the only consideration that weighed with you in recommending the deviation. to the Govern

ment ? The sole consideration. 
3665. Are you quite clear that no Parliamentary pressure was brought to bear on the Minister or the Depart

ment'/ Not beyond the petition that came in to the Minister from Avoca, asking that the line might be brought 
through the township. I instructed Mr. C'limie to examine and report upon the line. He reported the cost would 
be equal, and on that ground I recommended the Minister to ac-~ede to the petition. 

3666. You are certain that it was on the strength of Mr. Climie's report? I anl perfectly clear. 
:;J667. Can you produce that report? I can. (Mr. Fincham here produced the report.) 
3668. This appears to be a letter from Mr. Climie, with a report in detail and the estimate of the cost of the 

deviation-is that so ? Yes. 
(The letter dated 24th May, 1885, from Mr. Climie to Mr. Fincham was then read.) 
3669. What did you do when you received that report? I at once recommended the Minister to accede to the 

prayev of the petition. 
3670. Regarding Mr. Ulimie's estimate by the light of your subsequent experience, how has it been borne out? 

I estimate that the excess cost on the deviation in the works will be £2571. I am also quite clear that Mr. 
O'Connor claimed and received an extra amount as land compensation for this deviation cutting off water, &c. I 
think a fair estimate of the cost of the deviation might be set down at £3000. 

3671. Mr. Climie does not give any detail of the bridge over St. Paul's River, merely saying it would cost not 
more: did he also state that verbally? I am pretty certain he did. 

3672. Had you from him at that time such a detailed estimate as would enable you to verify his calcula
tions ? The details of the estimates now before you are all the particulars I recei red. 

3673. Yon reasonably assumed that Mr. Climie, residing at A voca., had taken every means of satisfying himselr 
of the truth of the report before having sent it in to you'/ Yes, he had been specially deputed to send in the 
relative cost of the two lines. · 

3674. Which line would better suit the district-bounded by Ben Lamond range on the north, and by St. 
Paul's-Dome range on the south? I think that on the south, where the line went originally, the best line. 

,3675. Comparing the two districts as to population and quality of land, which line would be the most advan
tageous for the Government to construct ? I think the original line. There are a number of farms near St. Paul's 
River, 

3676. Is there much cultivation on the south side? I cannot speak with certainty. 
3677. Is there a large amount of settlement? Yes, running 10 or 12 miles back. 
3678. A 1Jlan has been given us by Mr. Home showing the two lines and routes : is that an accurate plan? 

Yes, that would·be so. 
3679. Why is it necessary to carry the road from Avoca to the site of the present railway station? Simply as 

a means of approach. There are no means of getting to the station without making the road. 
3680. 'l'here is the Swanport road-could not the station have been approached by that road at its north end ? 

No, it is impracticable. 
3681. Where is there any obstacle, either natural or artificial? The grade "·ould be far too steep for an appl'oach 

to a railway. · 
3682. '\Yas a deep cutting necessary to make the approach roac. ? The only means were to make a perfectly 

new road to the station. 
3683. '\Vas that your only reason? Yes. 
3684-. Which line is the best for signalling purposes ? The original line, certainly ; it is straighter. Confirma

tion has been given to the selection of the original site by every engineer that has been over it. I made a flying 
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survey some years ago, aud I fixed on the Rockford site. · Another engineer afterwards did the same, and Mr. 
Climie, who was left free iu the matter, fixed also on the same site. I am quite sure there is no site equal to it. 

3685. Would the station be at such a distance as to be of disadvantage to the inhabitants? No, I think it would 
be an advantage. The distance is not more than 50 or 60 chains. 

3686. Have you the plans of the two bridges, that on the original line and that on the present line ? No, I 
have only that of the present line. The alteration of route was eftected while the contract was in operation . 

. 3687. A sketch has been shown us showing two bridges, oue on the original route aud one the north route? I 
have never seen any drawings for the bridge upon the original site. 

_ 3688. This bridge was a reproduction to suit the larger length of the valley where crossed ou the original lino 
taking the same sized timbei· and span. Have you never seen that plan? · No. · 

, 3689. Did l\fr. Rome? Yes, probably, for the purpose of comparison. Mr. Romp. informed me that ho had 
made _an estimate for the bridge of the same general character as that carried out. 

3690. If we undertake to supply that drawing, will you undertake to look it over and sec whether the bridO'c 
was capable of providing for the south line if the south line had been adopted? Yes. 

0 

3691. By l.lfr. Stanley.-,v ere you aware that any alteration had been made by the Resident Engineer in the 
designs of the culverts on the Fingal line from the contract drawings? No, I am not aware of auy. He sent me a 
sketch once of a drawing of a culvert, and I told him that I would prefer that he would work to the type drawings 
attached to the contract. 

3692. It has been stated to the Commissioners, both by the contractor and the Resident Engineer, that such an 
alteration was made; in fact that the culverts, as· built, have not been in accordance with the contract drawings: 
arc you aware of that? I am not aware of that. The only alteration that I ~now of was when I ordered the 
contract drawings to be followed. 

3693. Then the Resident Engineer did not apply for your authority to make such an altr,ration? Not that I am 
aware of: 

3694. Did you approve of these face-walls being built vertically, without any batter? If' there is sufficient 
strength it is a common practice, and it has been my practice with fronts parallel to the railway. 

3695. But in case the wing walls are built with vertical faces, is it not usual to l1avo sot-off's ou the hack to give 
strength to the walls whore strength is required? Yes, certainly. 

3696. Was provision made in the contract dra,vings for this? No. 
3697. Did the back of the wing walls shown in section on the contract drawing as vertical, have.any set-off? It has. 
3698. ,vhat is the thickiiess of' the wing· wall in the case of a 10ft. culvert? Three feet. 
3699. Do you consider that 3ft. is sufficient to resist the thrust of embankments stich as that at Stony Creek, 

which is 29ft. from floor to top of coping? If the front is a long front, shown ou the contract drawing, I do not 
think it sufficient for a surcharged wall. 

3700. ,vo have boon informed that it was originally intended to build the arches of these masonry culverts in 
masonry, but concrete was sub~tiLuted; wai'\ that altorati_on made with your approval? It was. · 

3701. In approving of that alteration, did you give any instructions as-to the mode by ,vhich the masonry of 
the culvert faces should be bonded into or connected with concrete'? No, it would not occur to me. 'l'h:Lt woulcl be 
a matter of practical detail which the Resident Engineer would necessarily be loft to deal with. 

3702. ,ve have also been informed that the masonry is bedded in lime-mortar, not cement, where it joins the 
concrete: was this done with your approval? No, I knew nothing of it until the work was built. 

3703. Did you remember examining these culverts during their condtruction? Yes. 
3704. '\>Vere you satisfied with the quality oftho work? Yes, I saw the large culvert at Stony Creek dut-ing 

construction, and I thought the work was very good. 
3705. Will you state t1> what you attribute the failure of the faces of this culvert, seeing that you have approved 

of the design and the quality of the workmanship'? The quality of workmanship that I spoke of roforrcd to 
the part below the springing. I attribute -the pushing over of the front which has been described at the larO'o 
culvert to the want of adequate strpngth. ·with regard to the smaller culverts, I think ~t is due to want 

0
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toothing or some other 1)l"opor connection between the arch and the small weight of the face above it. 
. . 3706. Do y_ou not think that where an important alte1·ation is approved. by yon from the original contract 
drawiu

1
0', that it was very necessary or vital that such comlitions a~ have been referred to should be stated at the 

time- mean in reference to the bonding of the masonry and concrete? I consider that a matter of detail that any 
Resident Engineer competent for his position would deal with witl1out reference to me. · 

3707. ,v110m do you consider responsible for tlie designs of those tmlverts? I must be responsible for them, as 
the work was cloue by contract under my directions. · 

· 3708. I-fas your attention been. drawn by the Resident Engineer to a considerable disr:repancy between the 
quantities as sr.heduled and that of the quantities of work as executed? Not that I am aware ot: 

3709. Can you sttLto how the quantities in the schedµle were arrived at? 'fhey wore got ou~ for me in common 
with quantities for other lines by l\'Iossrs. Edwards and Co., and I assumed that they had made calculations as to the 
amount of the various kinds of work. · 

3710. Did you take any steps to check the quantities in the schedule? It was uot possible for me to do so 
1iersoually. 

3711. Wero you under the impression that the quantities had been calculated from the contract ~cctions and 
<Ira wings? Yes ; except in one or two of the items which I saw had been put down to fix the price. For example, 
I will take item 30, whore 500 yards is put down in the schedule-I take that as a guessed quantity. 

3712. If you will just glance through the quantities of concrete, brickwork, and masonry, it must I.Jc apparent 
to you that they have been assumed, aud not taken from actual calculations? 'l'hc fiO'ures certainly look too re(l'ular 
for actual calculation, but it was competent for the r.ngineer under the contract to tlo away thoroughly wit!~ the 

· masonry work and substitute timber work if thought desirable and the price justified it. 
3713. If these quantities have been merely assumed, and not arrived at from actual calculations, how could the 

total amount of the tender be any guide to the total cost of the work'? Because in many cases one item would 
-correct another. 

3714. It would be a chance if they did, seeing that they were arrived at frorn no basis of calculation? It 
might be so, but the quantities given in the schedule did not imply that the department was fixed to the style or 
work provided for. 
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3715. Is it not usual in the case of schedule contracts to prepare the quantities in sucj1 a w,ty that the total 

, amount when run out at coutract prices will approximate with the actual cost? It should be so. 

3716. Are you aware that the quantities under the beau of earthworkS have ·been based upon calculations taken 
• on the sections, or-merely assumed? They were based upon calculations taken from sections for each cutting in detail. 

3717. Can you explain why in the item of side cuttings only 12,000 cubic yards are scheduled, whereas if you 
· add up the total amount by the disposal on the section the quantity will be 62,000 yards? I can account for a large 
amount of. that at once, and that will illustrate what has proceeded from a change of work. ,vith regard to the 
crossing at Stony Creek, alternative plans were shown in the contract, one plan consisting of a timber viaduct, and 
another plan consisting of an arched culvert with a solid embankment across the creek. '!'his solid embankment with 

.-an arch was what I decided to adopt, and that alone absorbed 30,000 yards of side cuttings. I suppose that the . 
, adoption of this plan, which was determined on to secure (\Teater permanency of work over that afforded by 
a timber viaduct, has cost in all probability £2000 additional. Before entering upon it I obtained from Mr. Climie 

· an estimate, and when I decided to adopt the earth bank the excess as estimated by him was about £1000. The 
:.great depth to which it was necessary to carry the foundations of this culvert, and the greater amount of side cutting 
necessary above that estimate, caused the difference to approach the figures I stated. 

3718. Vvhat you state might explain the discrepancy between the quantities as executed and schedulecl,-lmt my 
• question refers to the discrepancy between the figures on the disposal sheet and those scheduled. I assume that the 
schedule was prepared simultaneously with the t·ontract drawings? It was .. 

3719. Then, how could there be sueh cliserepancy as that shown by the schedule, which is 12,000 yards, and the 
• quantity shown upon the sections, being 62,000? No, there should not have been that difference. 

3720. Should not t'hey be accurate, seeing thttt the schedule was prepared at tbe same time tts the contract 
sections? They shonld be accurate if the disposal was correetly shown, but to the best of my belief a large amount 

• of side cutting was provided in the disposal sheet that would have to be thrown to spoil. 
3721. What do you mean by side cutting thrown to spoil? It was balanced in too short lengths. 
3722. ·wm you further ex1Jlain what you mean·/ ,vhat I mean, shortly, is that I noticed in going through the 

-sections side cuttings were provided to mak" up a hank, when material could be obtained at a short distance from the 
-,cutting proper. 

3723. 'fhat explanation would be perfectly intelligible ,if it, refer1·ed to the quantities as actually executed and 
,those shown in the schedule; but what I wish you to explain is why the scheduled quantity does not accurately 
represent the amount of side eutting shown by the disposal on the contract sections? _I can only explain it by 

·assuming that when the engineer took out the qua,ntities he was aware of this and reduced the total accordingly. 
3724. Can you state whether the quantities in the cuttings were calculated from the longitudinal sections only, 

,or with the assistance of cross sections? I cannot say. · 
3725. I ask the question because it has been stated in eYidcnce by the contractors' engineer that he finds a con

· siderable discrepancy between the quantities in the cuttings and those in the drawings: how did you explain this? 
··The quantities were all taken out for me, the cross sections were in the luincls of the gentleman who took out the 
quantites, and I have no reason to doubt that he took them into account. I know of one excess at Avoca, where the 

"contractor has been overpaid some 4000 or 5000 yards, but this is no fault of the quantities. · 
3726. The contracting engineer, speaking generally, said he found a considerable difference between the measure

ment as ascertained by the tape and those shown in the sections ? I should prefer to take the ~tatement of the 
Tesident engineer on that point. 

3727. Do not the contracting engineer and resident engineer measure these cuttings conjointly ? Yes. 
3728. Then I presume the quantities measured have been agreed upon between them? As prngress measure

ment, no doubt. 
3729. Are we to understand that you accepted the schedule as furnished you by the engineer, Mr. Eclm,rds, 

without taking any steps to check its correctness? It was simply impossible for me to do it personally, or have it 
,clone by others. vVe were 1wessed to get the contract out by a fixed day, and the quantities were only supplied at 
the very last moment, after the contract drawings were finished. 

3730. "\Vhen you say you were pressed, do you mean that the Minister of the Department brought pressure to 
bear on you-? I mean, i_n the first instance I was asked to agree with Mr. Edwards as to a clay when the Derwent 
Valley_ancl Fingal lines would be ready fo1· tendering. Mr. _Edwanls did not complete his work within the time 
ori?·inally fixed, and I had to ask for an extension of time. This proved insufficient, and Mr. EclwarclR's men had to 
be kept at work for weeks late into the night as well as on Sundays. 

3731. Had you no as~istants in your own office who could check genemlly the correctness of the schedule? No 
.one. 

3732. Diel you not· think that you accepted a very g:-ave responsibility in calling tenders for such important 
works without being able to satisfy yourself as to the correctness of the drawings and quantities ? I trusted 

·implicitly in the correctness of the work turned out by such an experienced ma.n as Mr. Edwanl~, who had been so 
long employed in the engineers' branch of Victorian railways. . 

3733. Had you any previous personal experience of Mr. Edwarcls's reliability and competency? No, lmt he 
. came with high testim9nials from Mr. ,v. H. Greene, engineer of existing lines in Victoria. 

3734. Do you not think it was incurring· rather a risk to your reputation in trusting so implicitly to a pro
fessional man in wh6m you had no previous personal experience ? I could not do otherwise under the circumstances, 

:and as I was aware that the estimates were regarded as approximate, I thought they would allow me some margin. 
'3735. Diel you at any time represent tu the Minister the desirability of your being·placecl in a position to check 

the correctness of the figures supplied by Mr. Edwards before accepting the tenders for railway works? I did not 
specially with reference to i\fr. Edwards, but I did with regard to obtaining a more efficient supervision of the 
.11reliminary work connected with the preparation of.those contracts; 

3736. ,v as your a1Jplication acceded to ? 'fhe Minister of my department, heing able to ap1Jreciate the diffi
,culties of my position, cordially endorsed it; but he informed me afterwards that the Cabinet were indisposed to 
,entertain the application for the assistant engineer I had asked for. 

3737. Do you consider you have sufficiently protected yourself by protest against the manner in which these 
contracts were prepared previous to tender'! l "never made more than that application, and bad no reason to doubt, 
nor do I now, the efficiency of Mr. Edwards. I put the difference down to the over-hurry in which everything con
nected with the work was done. 

3738. In reference to the deviation at -Avoca, I think you stated that your recommenclation in favour of the 
.adoption of this deviation was based upon i\fr. Climie's report and estimate? Only upon that. 
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3739. Do you not think when an imriortant alteration in the line such as this was contemplated, that it would; 
have been advisable to satisfy yourselfwliether Mr. Climie was correct in the information he gave you? No, it did 
not occur to me. I had no reason to doubt the correctness of his report. 

3740. Did you make any personal inspection of the two routes before making your report to the Minister .. 
No, I did not. · 

3741. You appear satisfied that the weight of evidence was strongly in favour of the original line? Yes •. 
3742. That being the case, ·can you explain why you thought fit to accept Mr. Climie's report in favour of the· 

alternative route without pe1'sonal investigation? I am not aware-I am not nearly sure, that the other engineers 
did go into the question of the new route as closely as Mr. Climie did, and I had perfect confidence in his 
judgment. 

3743. But seeing that the.surveyors engaged in this work had strongly supported the adoption of the original 
line, and you were satisfied that it would have accommodated the traffic better than the present line, you must have·· 
had some very special reason surely for altering your opinion? I wanted to satisfy the 11eople of A voca, and I saw, 
according to l.vir. Climie's figures, that I could do so without entailing extra cost to the Government. 

3744. Did Mr. Climie deal with the question of the comparative value of the land passed through by the two. 
routes? No, he did not, that I am aware of. It will be shown in the estimate I have handed in to the Chairman. 

8745. ,vm you look and see if Mr. Climie's estimate includes any amount for land compensation? On. 
reference to the report I find it does not. 

8746. ,vhat, if any, steps did you take to compare the comparative value of land on the two routes before-
forwarding your recommendation to the Minister? None whatever. · 

3747. Are you aware that it has been the practice on the Fingal railway for the contractors t.o lay on formation? 
Yes ; it has been so. 

3748. Was your approval obtained to this mode of laying?· No; but I should not object to it, so long as the· 
engine did not run over the formation when it was son from rains. 

8749. I observe from the 40th clause of the specifications, that laying on formation is only to be allowed upon 
the approval in writing of the Engineer-in-Chief, and also that under no circumstances is the engine or ballast 
wagons to be run over the line until the sleepers are properly packed with ballast. Are you aware that this very 
necessary provision has been entirely disregarded? I regard it as a provision to be put in force under exceptional 
circumstances, and was entered there for my protection. Engineers know that cases must constantly occur where· 
it would be needlessly oppressive to enforce it in its strictness. . 

3750. Do you not regard such conditions as very necessary to avoid the crippling of the' rails, especially 
considering that the rails on the Fingal railway are only 40lbs. per yard? Not if the ground is hard and dry, and. 
the sleepers are packed with dry earth as they go on. 

3751. So far as we could observe going over the line, no,attempt has been made to pack the sleepers even with 
earth: are you aware this has not been done? I always insist on its being done wheneyer 1 am aware of its neglect. 

8752. Although you may regard some of the provisions in the specifications as inserted for the protection of 
the department, and not necessarily to be enforced, do you allow important conditions to be waived by the resident 
engineer, or only with your sanction? My sanction was not asked in that respect in the case of the Fingal line,. 
but it was in the case of the Mersey line. 

8758. Do you consider that the resident engineer on the Fingal railway has exer.eded his authority as resident 
engineer? I think for his own protection he should have asked me. 

3754. By 1lb·. Lawder.-,Vith reference to your reply to Mr. Stanley stating that the clause 1·e running upon 
formation was entered for the protection of the department, and that it was usual for contractors to be allowed to·, 
neglect these conditions, is it not rather understood in the contract that strict attention slmll lie paid to all conditions 
of the coutract, no matter what they may be, and that only the chief officer of the department has power to waive· 
them in writing, and such permission he can again reyoke if necessary? The signed contract, ofcourse, requires that 
the contractor should get my permission in writing; that I considered should be used at my discretion, but 
that might become oppressive, because it might be impossible for the contractors to reach their ballast pit unless by· 
running on formation. 

3755. Quite so ; but in such case it is always open to the contractor to make such request. If such important 
conditions of the contract can be neglected by the contractors with impunhy, how is a contractor or resident engineer
to discriminate what terms of the contract shall be carried out, and what may not? It would have been better if. 
my permission had been asked, as was done in the Mersey line. 

8756. ,vith reference to the concrete culverts, it is given in evidence that after the cracks appeared plaster was• 
put on the face, and that the cracks are really more serious than we observed, that is, that the face of the arch has 
been brought out by plaster: do you know anything of that plastering b~ing done? \Ye do sometimes have a joint 
pointed to ascertain if it moves further. · 

8757. I understand tlrat plaster was put on the face of the arch to bring that face out in a line with the face of· 
the wall? Certainly I ha Ye no knowledge of that, and hnve giyen no orders for it. 

8758. 1Vould you approve of that being done? Certainly not. 
3759. Did you inspect the alignment of the Fingal line when it was completed by Mr. Climie at any time before· 

the contract was begun'! Portions ofit. 
3760. Not the whole nlignment?. No. 
3761. "TJmt portions were you able to inspect ? Various portions at Loth ends of the line; but I never in~pccted 

it continuou,:ly throughout. 
3762. I understnnd Mr. Climie laid out the railway from the Corners to Fingal? That is so. 
3763. "rho laid it out from Fingal to St. Mary's? Mr. Home, under the supervision of Mr. Climie. 
3764. Did you inspect the alignment between Fingal and et. Mary's? A portion of it ncur }'in gal. 
3765. How many miles from Fingal? About a mile and a half from Fingal 
3766. You were not aware how the alignment goes between 42 miles and 47 miles? I know now, of course. 
3767. During its construction you observed it? Yes, and I know itfrom the plans. 
3768. Do you approve of the lirie being taken along the low ground between 42 miles anti 44 miles ? We 

were forced in that position to keep clear of the buildings and farm of .Mr. Legge. 
8769. ,voulcl it not have been possible to go round these farm buildings, which occupy a small m·ea, and ke11p

the line close to the road or more upon the hill side ? The line going closer to t.lrn road was ol\jr.cted to by Mr. Legge, 
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3770. Upon what.grounds? That it would damage.his_.da,iry farm. 
3771. But in a case where it is a matter of vital importance to the railway, and which r.oncerns the expenditure 

-of many thousands of pounds initial cost, as this railway will, and in this case an excess for additional flood openings 
that have been added since the contract was made, would the reason you have given be sufficiently weighty to have 
"caused the proper line to be given up ? I can hardly agree with you as to its being a question of' thousands. 

3772. I allude to the initial cost of the work as being one of many thousands of' pounds, and of the _excess cost 
.r,aused by the additional waterways .. which were found necessary owing to the nature of the ground the line now 
Tuns through ? The line running close to the road, would hav:e left a_ long narrow strip of severance and damaged 
property ; and the line being taken in the hill would have lengthened the line. It might have reduced the required 
area of waterways, but I do not think it would have materially reduced their number. 

Public l-Vo1'ks Office, Hobm·t, l7tlt Mai·clt, 1886. 
Srn, 

I. HAVE the honor to request that the Commissioners will be good enough to place on record, in connection with 
'the evidence, my statements as under; viz. :--

'rhat when the first large Public. ·works scheme for roads, bridges, &c. was passed in 1877, amounting to 
.. £137,350, only the mere nucleus of a field. or office_s_taff existed, and 'the works harl to be arranged and organised 

over a large area of the Colony, with entirely new and untried men, and were carried out with only such few defects 
as would belong to the starting of any new. machinery. . 

.. That similar difficulties, on a greatly extended scale, have existed in connection with the preparation of 
proposals for, and execution of, railway works, amounting· in value to some three quarters of a million sterling, both 
•under outside pressure, a,ucl without the necessary trained office or field staff (such as now, even, exists only in the 
latter case). 

I doubt not but that the Commissioners, as professional men, can fully realise my position under the above 
,t:ircumstances, while carrying on various other duties as well, especially when application for assistance in the 
,professional work of the.office (concurred in by the Minister of the Department) was not entertained. 

I have the honor to be, 
Sir, 

Your obedient Servant, 
J. FINCHAM, Engineei·-in-Cltief: 

To tlte Olwinnan of tlte Royal Commission on 
.Railways and Public Woi·ks. 

WEDNESDAY, MARCH 24, 1886. 
PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

-THOS. C. JUST, Esq., Secretary. 
I 

MR. FINCHAJVI'S e:i:arnination continued. 
3773. By .Llfr. Lawder.-As the line was originally laid out, very much smaller waterway was fl'OVided through 

1he bank than is now put in ? That is so. 
3774. And you have found this larger amount to be necessary from experience? I did it on the advice of the 

Resident Engineer. 
3775. 'rhe Commissioners observed the waterway under the existin1s road a few chains away from the line, and 

running for some miles parallel and close to it, was very much less than that now under the line : would you not have 
-saved by going nearer the road, as already suggested, this very excessive amount of flood openings? If the number 
of flood openings have been considered necessary in the present position of the line they would be equally necessary 
had the line been nearer the road. 

3776. vVhy so? if the amount of waterway under the road ,vhich now carries all the drainage is so very much 
less than put in at the railway, it is the same watershed? Yes, but the railway has the greater catchment area 
behind it. 

3777. The ground dips from the railway towards the road? Yes. 
3778. Generally? Generally there is a fall from the foot of the tiers to the road, and a very considerable· fall. 
3779. In that case the waterway below the road would require to be very much greater than that now required 

beneath the railway ? Lower down the hill you go the larger waterway would be required. 
37_80. But we have been informed that the road is never flooded, and the waterway through the road, which is 

-said to carry off all the drainage, is very much less than has been put in below the railway. Under these circum
stances I assume that the road lies higher than the railway? I do not think for one moment that is the case. The 
ground along the road at that place is very deceptive. l remember testing by aneroid the difference of level of the 
seeming flat between the entrance gate of the road to the Mount Nicholas mine and the flat next to the foot of -the 
tier, and there was a fall of 50 feet in the flat towards the road. 

3781. Then .are we to understand you to say that the water flows over the road, or must flow over the road ? 
No, I do not say that at all. 

3782. How does the water get away under the circumstances I have stated? By means of the ~ide ditches and 
culverts. 

3783. From our inspection we could not perceive there was any equivalent waterway through or beside the road 
.to be com1)ared to that put in under the railway? The raised embankment of the railway offers more obstmction 
to the water than the road below it on a level with the surface ground. The difference of cost when buildino• these 
timber waterways between a 6 feet opening and a 10 feet opening is so small that it is always better to give~ more 
li beml provision. 
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3784. Do we understand you to say that although the water would not flow over the road, that the railway bank. 
being higher would form a greater obstruction to the water than the road ? Of course it would, because allowing· 
the water to get a certttin height it would go over the road, while at the railway it would be banked up. 

3785. Did I not uriderstand yon to say that the water did not go over the road? Oh, no; I do not know 
whether it goes over or not. 

3780. Have you made any ealculations upon the subject? -No, I do not think I have. 
3787. Do you entirely a1)prove of the alignment from the 42nd to the 47th mile, including the addition of these 

waterways ?-do you consider it the best that could be obtained there under the circumstances? I consider it the 
best under the circumstances, partly for the reasons I stated yesterday, and partly because the object was to get as
near as possible to the Mount Nicholas Coal Mine without unnecessarily lengthening the line. 

3788. ,~r ould it not have been equally near a few chains to the right or left, practically? If by a few chains you, 
mean anytlung between three and five chains, it would. 

3789. To the road does not appear to be· more than that? Oh, considerably more ; the 1)lans show that. It 
only_goes near the road at St. Mary's. . 

3790. ,v ould it have been possible to have obtained a line above the town of Fingal at anything like the same· 
cost, by which several drain openings on the Fingal rivulet would have been confined to one bridge, by taking the· 
alignment above the town slightly? It is quite possible that we might have saved a timber span or two over the· 
Fingal rivulet by the line suggested; but that would have been accompanied with other disadvantages. 

3791. ,v ould you kindly enumeratP these disadvantages? ·worse ~rades ; intersecting a great number of town
ship allotments, many of them in a diagonal direction; taking the line right away from the township, besides
lengthening the same. 

3792. Have you satisfied yourself that these disadvantages would accrue from the alignment I have suggested? 
h:i,ve you had the alignment made there? Previously to the contract survey being carried out where the line is
now made, I, on two separate occasions, examined the route myself which you l111ve suggested. 

3793. Can you give us any idea how far above the main street of the town the alignment would cut in? It 
would luive been some 00 chains south of the present line. 

3794. Did you have this line laid out by instrument, or did you simply gauge it with the eye? In going over the· 
ground I had a large scale plan of the township, and an aneroid, and I could see quite _enough then to determine me 
against the line. 

3795. Are you a ware that a portion of the present line i_mmediately below the town is said to be liable to floods ?· 
In the face of that danger would it not have been preferable in your opinion to take it above the town, notwithstand
ing these other disadvantages? I duly considered that danger. The land is certainly liable to floods, but the level 
of the railway is far above the.height to which these floods have ever been known to ris-i. 

3796. You have stated in your evidence, Mr. Fincham, that yo11 would yourself, as a l)ractical engineer, have 
constructed the wing walls of culverts square to the line, that is, I presume, at right angles to the line? I said that 
in deep banks that was preferable. 

3797. In that case why were the contract drawings sent out from your office with the face walls shown therein 
running parallel to the alignment? Generally they are less expensive. Neither myself nor the Resident Engineer-
was absolutely tied to those adopted. · 

3798. But you have, in' point of fact, bound yourself to them by having them constructed ? It is a· very 
common form ; and different Engineers have a different practice. 

3799. You also implied in your evidence yesterday that you did not consider it necessary to give detailed 
instructions as to the construction of such a work to your Resident Engineer ? It would be too much to expect that 
I should give specific instructions for every minute detail in connection with.the works. 

' 3800. But is it not part of your duty, or whose duty is it, that a proper amount of supervision should be· 
exercised over your subordinates as to these details? The mere matter of putting a parapet or fronts to the culverts 
with concrete arches is a detail that in my opinion clearly belongs to the Resident Engineer. 

3801. But such matters as this are of vital importance to the stability of such a structure, or of more important 
structures : do you not consider that they should be looked after by you or by some competent officer ? I consider 
the whole damage referred to but very trifling, and suppose that a £10 note would correct all the damage done. 

3802. That is hardly the question. You seem to !)lace implicit faith in your Resident Engineers, and allowing 
that these officers may be perfectly reliable, they are, in common with other human beings, liable to errors and, 
omissions which supervision over them, occasionally exercised, would prevent and correct? I do always check and. 
call attention to any practical details that require remark when inspecting the works ; but in this case the ·fronts 
were built long before I saw theri1. · 

3f:03. Then what do you intend to do with reference to those face-"·alls and the concrete culverts alluded to'!. I' 
cannot say till I have seen them. 

3804. Allowing them to be dangerously_ cracked, do you intend requiring the contractor to rebuild them ? I: 
cannot say till I lmve examined them. 

3805. You mean to -examine them ? Certainly. 'l'he mere fact of the front of a cul_vert being curved in the 
way in which the front of the culvert at Stony Creek lu~s been described, does not necessarily mean its permanent 
failure. I have in mind the case of four large wings to a 60ft. arch caiTying the M.idlaud Railway over the North
~r estern itt St. Albans, in England. These wings were some 40 feet in height, parallel to the railway, and the· 
pressure of the earth between forced them from ·their direct.ion into a curved shape, without in any way destroying 
their permanent efficiency. 

3806. ·were these wing walls built perfectly vertical in the face, or had they a batter? I forget, but I have a, 
photograph of the bridge in question. 

3807. That may fairly happen without any risk to the stability of the wall in a· case where the wall had a batter; 
but in this ca$e the wall had not received a batter, and being cracked, would you consider it safe'/ If the crack was· 
a serious one I should take it clown. 

3808. Would you in that case require the contractor to rebuild it, or who do you consider woulu be responsible for 
its failure,-the officer who designed the plans, or whom? Supposing the work to have been honestly and faithfully· 
clone, the officer supplying the working plan is responsible, as he had full_ authority to strengthen the "·ork. 

3809. Were the plans issued to the resident engineer authorised by you, or what is the practice under your 
system? I cannot at this moment remember if I have ever seen the plans. 

3810. You do not require such plans should be submitted to you for approval? No, I do not.,. in a.- case of the·· 
kind. 



149 

3811. And you would allow your Resident Engineer to design such plans and have them carried out, without 
reference to you? As long as they followed the general lines of the coutraDt drawings. . 

3812. And these drawings the Commission understands were got out for you by Mr. Edwards? Yes. 
3813. And you approved of these contract drawings and 1Jlans ? Yes. 
3814. A bout the fencing: what reason led you to substitute the present iron wire fence for the usual post and 

rail fence usually employed in the Fingal District? There is far more wire fencing, or wire with a top rail, than 
post and four-rail fencing in the district, on account of the scarcity of the timber. 

3815. Do you consider the fence you have adopted sufficiently substantial to keep out both cattle and sheep, or 
anything likely to knock against it ? Yes, I think it is a good fence. Some scores of miles of lighter quality have 
been purchased and erected by large sheep and cattle owners in this colony. I selected originally a wire fence with 
a top rail, because the contractor's price was lowest for that description, but I was glad to take advantage of his 
offer to substitute the fence erected for the fence with a single top rail, at the price of the latter. 

3816. Then your reasons were economical ones, I presume? No, I prefer the present fence. 
3817. Do you consider it as strong as the post and rail fence? Quite as effective in every way for keeping 

stock off the line, while there is a minimum of risk from destruction by fire in summer time, owing to the small 
quantity of timber in the fen~e. 

3818. The Commissioner8 noticed that several places where this fence has been erected sheep are able to creep 
under the lower wire owing to the posts being a long distance apart on uneven ground? This is simpiy the case 
because the contractors have not had time or have not carried out my instructions with regard to these depressions 
in the ground. But tha,t will all be put right by the time the line is completed. 

3819. How do you propose to put that right ? By a post or posts in the deepest part of the holiow, and wires 
mdiating to where the normal height of the fence is sufficient. 

3820. That is, you would have extra wires inclined down from the ordinary posts to supernumerary posts in the 
centre of the hollow? That has been my instruction. 

3821. Would not this add to the cost of' the fence considerably ? No, it is a cost that would have been incurred 
in erecting post and rail fences. 

3822. But in the case of a post and rail fence, the posts are how far apart? 8 ft. 3 centres. 
3823. In the present case how far are they apart? They run according to the ground, but generally speaking 

it might be about 50 feet. 
3824. Does it not seem quite clear that in the case of a po.~t and rail fence with posts close together, the extr!L 

wires you have mentioned would not be necessary? It is usual in the case of' a post and rail fence crossing broad 
creeks to lengthen the posts and supplement the rails. 

3825. Quite so; but it is unequal ground we are discussing, not creeks. With 8 ft. 3 centres you have six _times 
the number of posts that you have in the present fence ; now how far do you insert the ends of the present posts in 
the ground ? About two feet. 

3826. Then you have one post placed 2 feet in the ground at every 50 feet to resist the pressure that may be 
brought against the fence by cattle, as against six posts placed the same depth in the ground in the post and rail 
fence, allowing the wires to be sufficiently strong themselves. Do you not consider this a great disadvantage? 
A considerable disadvantage if you are to estimate the pressure on the fence at so much per square foot ; but since 
the g_reatest pressure would probably be that of'a few sheep (cattle would not press against the barbed wire) and the 
whole fence would give like a belt of canvas ; it would be secure enough. 

3827. In the event of' accident, say a dray knocking against one of the posts and breaking it, would there not 
then be considerable advantage in favour of'the post and rail fence, inasmuch as you would have practically 100 feet 
of fencing down and useless in the one case, and in the other the fence is hardly affected? It would not be useless ; 
it would only have the effect of lengthening the distance between the posts, as the wires would not fall, while the 
post and rail fence would come down. 

3828. The Commissioners did not see any stays to the straining posts ; why were they left out ? I can only 
say that I have seen struts in several places. 

3829 .. Do you consider they are sufficient ? I cannot say whether the contractors put in all that are required. 
3830. 1Vould it not be necessary-to do so as he proceeded with the work of the fence? He would use his own 

judgment, but he should require additional struts to be put in ifwe thought them requisite. 
3831. We observe in the coutract drawings that wrought iron straining posts, with l¼in. square iron struts have 

been provided : but there is an alternative entered that round hardwood pusts may be substituted. The contractor 
has informed the Commission that he was not required to supply or put in any struts to these round hardwood 
straining posts : is that the case ? Not from me. 

3832. But I suppose that your sanction would be required to an important matter of that kind before the 
contractor would presume to omit them? Yes, it would, no doubt. 

3833. Then, if they have been omitted, who is responsible for the omission? The resident engineer; but I am. 
not sure that they are necessary. 

3834. But you have stated that it was necessary to obtain your sanction ; and as the resident engineer has not 
done so, the question of their being necessary for the fence or not would not apply. You mentioned, Mr. Fincham, 
yesterday, that the contractor had been overpaid for some work at Avoca? So I have been informed. 

3835. Have you no information about this matter? I have understood that a quantity of earthwork to the 
extent of between 4000 and 5000 yards has been returned in excess at the cutting at the A voca Station. This will, 
of' course, be adjusted in a future certificate. 

3836. It will? Yes. 
3837. For what maximum rate of speed has the superelevation of the outer rail upon curves upon this railway 

been calculated ? was the calculation made in your office or by Mr. Climie, or was the calculation ever made ? I 
gave no instructions at all upon the matter, but our general working speed could be well known to Mr. Climie. 

3838. Is it not desirable that you should sanction such important matters, and have them brought to your 
notice'/ 1Ve have a fixed rule that on our sharpest curves, viz., 5 or 6 chains, the superelevation should be about 
3 inches, and this determines the superelevation of the easier curves. 

3839. For what speed has that been taken out? Seventeen to twenty miles per hour. 
3840. vVould you, then, consider trains running at 30 miles an hour properly provided for? Yes. The 

superelevation over five chain curves on the Main Line does not exceed 3 inches, and the trains on that line run 
faster than we do on the Government lines. 
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3841. Then do you consider the provision of that nature on the Main Line as a precedent for those upon the 

State lines? It has there borne the test of 12 years' experience or working. 
3842. By 11'fr. Stanley.:_·was the Parliamentary Survey for this line effected by officers of your Department or 

under contraet? By officers temporarily engaged for that 1mrpose. 
3843. ~ ot on contract? No. 
3844. How w'as the work of survey carried out? By day work. 
3845. Then the contract method was not followed at the Fingal line ? No. 
3846. Can you state approximately what the cost of the survey amounted to per mile? The contract survey

the permanent survey-cost, for field work alone, £1027, and the mileage was 47 miles. 
3847. That is something over £20 per inile? That was for the field work alone, exclusive of' the preparation of' 

plans. 
3848. Can you state what the cost per mile would amount to, including the office work in preparing the plans, 

taking out quantities, &c. ? Not at tile present moment. 
3849. I presume you cl{arge the cost of' preparing plans to the vote for the survey ? There was no vote for the 

contract survey . 
. 3850. Then was the survey expenditure charged to the general vote for construction ? It was. 

Yes. 
3851. But in so charging it, I presume there would be an account for expenditure on surveys under a sub-head? 

3852. And to that sub-head would you charge the cost of preparing plans and taking out quantities ? Not 
necessarily, because it would be difficult to divide the cost of preparing plans and sections from the cost of preparing 
working drawings for bridges, culverts, &c., all work having been included in one contract rate. 

3853. Then to what account did you charge the exiJenditure in preparing the working plans, schedules, &c.? 
To supervision and plans. . 

3854. Can yo~ state, fbr the informatio;l of the.Co~missioners, what was the amount.of' your original estimate 
for the Fingal Railway? The:, Parliamentary estimate prepared by me amounted to £150,000. Before the Parlia
mentary estimate was made, and in the previous session, I made a Hying survey of the railway, and reported to the 
Minister, for Parliament, upon the probable cost, which I stated would not exceed, in any case, £4000 per mile. 
As a matter of fact, the railway, when completed, will be constructed well within that original estimate. 

3855. Does that opinion appear in any Parliamentary paper to which you could refer the Commissioners? It 
does appear in a Parliamentary paper, wluch I will hand the Commissioners. 

3856. I have a Parliamentary paper dated 21st September, 1885, No. 126, and I observe in this paper that you 
state, '' I have every confidence, after goine; through the fuller information a:fforded by the Resident Engineer, that 
the total cost of' this undertaking, with eqmpment, will be from £150,000 to £156,000, (under £3500 per mile, 
including the extra cost of taking the line through Avoca); but this amount will be reduced by £1000 for duplicate 
parts of rolling stock purchased under the construction vote but transferable hereafter to working expenses." Will 
the ultimate cost of the line be within this amount? No, it will exceed it. 

3857. ·what do you estimate the total cost will probably amount to? Exclusive of accommodation.for the. pro
posed coal traffic, which has not yet been authorised or estimated, I think the total cost will be between £172,000 
and £173,000 . 

. 3858. Is any provi.sion made in this e,tima.te for rolling stock ? 'fhere is ; it includ~s every possible contingency 
as far as I am awa1:e of. · 

3859. Can you hand in that· estimate f'rom which you quote, for the information of' the Commissioners? Yes; 
I do so. 

3860. I observe from this estimate th11,t you put down the total amount of' the contractors' accom1t at £83,807 ls.
that, I believe, is the amount of the original tender ? That is so. 

3861. Are the works now being carried out not likely to exceed this amount ? Before making the statement in 
the Parliamentary Paper to which I have referred, I had been advised by Mr. Climie, who had instructions to 
revise the whole probable expenditure for the purpose of this Parliamentary Paper, that the contract would be 
completed within the tendered amount, and :M.r. Bath on more than one occasion confirmed this opinion. The 
excess of £3000 on the A voca deviation was not known to me at tha.t time, and the statement as to the £6000 would 
have been increased when I wrote that report had I been aware that the Account Clerk had overlooked 11ayments 
in London in connection with rails, &c., to the extent of somewhere about £10,000. I found this out subsequently 
in going over the estimates. 

3862. ·we understand, Mr. Fincham, that the tender was based upon what is called the A voca deviation, ~o 
that tlrn excess in cost of that ove_r the original line could not form a credit in this account you have just handed in ? 
It couid be so fairly credited, because the full amount of earth,works in the station yard, and the cost of the approach 
i:oad :lsome £700) was not included in the origina_l quantities. 

3863. That would hardly be a fair way of accounting for the increased expenditure, seeing that the contract 
plans were based upon the line known as the .A voca deviation. Your explanation would account for what appears 
to be nu error in tttking out quantities; but it is hardly legitimate to take credit ior the increased cost of the 1\voca 
deviation under these circumstances : do you think so ? Not altogether. I see now I could only claim part. 

3864. This statement of the probable total cost of the Fingal Railway, I observe, is dated 9th l\farch,-since the 
opinion furnished you by Mr. Climie in respect to the total expenditure for contract work. Have you not obtained 
any advicr •from the present Resident Engineer, Mr. Home, as to the probable total amount of the work as being 
executed? I have obtained information from Mr. Home since my examination yesterday, when the Commissioners 
informed me that the excess stated by the contractors as incurred in connection with the earthwork. I omitted to 
explain at the time that although in ·some items, for want of information the quantities might be deficient, still there 
was in the contract, as in all others, a provision for these extras to the extent of 10 per cent. upon the estimated 
amount. Taking the items of fencing, earthworks, concrete, brickwork, masonry, pipes, wordwork, pitching, and 
metalling, I find there is a total estimated excess ovr.r schedule quantities in the earthwork, pipes, and woodwork to 
the extent of £16,514 ; while the estimated saving under fencing, concrete, brickwork, masonry, and metalling 
amounts to £7162-- leaving a difference of £9:352 in excess. Deducting from this the provision made in the contract 
amou11ting at 10 per cent. to £7619 upon these items, there is only an excess left of £1733. 

3865. Are these figures based upon information you have received from your resident engineer, Mr. I-Jome? 
They are. 

3866. Siner, preparing the statement which you have handed in this morning? They were prepared for me 
yesterday, at my 1-er1uest-yes, since the statement was made. 
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3867. The contractor's engineer, Mr. Renwick, has stated that he estimates that the total amount of the contract 
will be £89,476, being an excess of £5569 over the tender? I should receive that statement with considerable 
caution, coming from the contractor, as it would no doubt include many claims he is not likely to get. 

3868. It was understood that this really only includP.d the actual measurement of work, and not claims outside 
of that? As I said yesterday, I very much prefer to rely on my own £gures than those of a young man like the 
contractor's engineer. ~ 

3869. Then you think, from what you have heard from Mr. Home, that the contract will be exceeded by 
about £2000? Yes. 

3870. This is over and above the provision of 10 per cent. for contingencies in extra works ? Yes. 
3871. Would you be good enough to ask Mr. Home for an approximate statement showing the probable total 

amount of the contract as executed ? Yes. 
3872. 'l.'he estimate given in the statement you have referred to, the total cost amounts to £173,168? Yes, 

exclusive of the provision for the coal traffic. · 
3873. Comparing this with the estimate which you furnished in September, 1885, viz., £156,000, will you state 

generally to what you attribute the excess, which amounts to about £17,000? About £10,000 is due to the omission 
of certain London and other payments, in connection, I believe, with freight of r1;tils, by the account clerk who 
furnished me with particulars, but who had only just taken ornr the work. 

3874. Will you furnish particulars of this amount? I will. 
3875. Then to what is the balance of excess, £7000, due? I must have a little time to prepare the statement 

for the Commission. 
3876. In your estimate furnished in September, 1885, what provision was made for compensation for land and 

charges? I have not at present the information upon that matter. 
3877. Will you be good enough to furnish it? I will. 
3878. Can you state from memory whether the actual expenditure under this head has exceeded the estimate oi· 

otherwise? The £gures are only approximate, as the land purchases, in a great many cases, have not been concluded 
yet, and I havfl no means of knowing what the charges for conveyancing will come to. 

3879. Then you cannot say whether any excess of expenditure over your estimate· can be attributed to this? 
No, but you can compare the figures put down in the statement you have before you as the estimated cost for the 
land and charges with the amount for the Same in the Parliamentary paper giving details of the Parliamentary 
estimate. 

3880. Would you be kind enough to have prepared, for the information of the Commissioners, a comparative 
statement showing the various amounts included in your original Parliamentary estimate of September, 1885, 
(£156,000) under the various sub-heads, with the expenditure on_ the works as executed, showing the difference, 
either increase or decrease, in separate columns ? I will do so. 

3881. Is it your intention to make any provision for signals at the various stations in the Fingal Railway ? If 
required by the manager. That remark indicates one of the items of increase throughout all the lines. 

3882. Did you not contemplate signals originally ? I do not think them necessary except at the junctions. 
3883. Do you not think them necessary where trains pass each other? Yes, that might be included. 
3884. But have you made no provision for the constructing of signals on these lines? They were erected on the 

Mersey, on my recommendation to the Ministers, out of deference to the late manager. 
' 3885. Has no application been made by the present manager to provide signals on these new lines? No, I have 
had no business communication whatever with him at present. 

3886. Then you cannot say whether he considers such provision necessary? I cannot. I know that his ideas 
run in a more P.conomical line than those of the late manager. 

3887. But do you think that where the safety of the travelling public is at stake that questions ofeconomy should 
be considered as paramount? No, 1 do not say that. 

3888. But that might almost be inferred from what you state? No, I would never sacri£ce safety or efficiency· 
to economy ; but with a slow traffic of 15 miles an hour I do not consider signals necessary at each station. They 
are useless except at the places I have indicated. 

3889. I think you said it might be advisable to provide signals at passing stations? At junctions and passing 
statio_ns. 

3890. Do trains always pass at the same stations, or are the passing stations not liable to be altered? I hardly 
know how to answer that question. There are none, except 011 the broad gauge line. 

3891. Are there no cases now where trains pass at stations on the lines open for traffic? No, only on the broad 
gauge at Longford. 

3892. Do trains never pass each other on the line between Deloraine and Formby? Not that I am aware of; 
always excepting a special train which might be shunted into any siding. 

3893. Has your attention not been drawn to the advisableness of protecting passing stations by signals on the 
lines open for traffic? Not on the Government lines, but it has upon the Main Line. In fact I have made special 
recommendation in my re1)0rts upon the Main Line that 1Jassing stations should be protected by signals. 

3894. Have semaphore signals been erected on the line between Launceston and Deloraine? Yes. 
3895. And do you think that the requirements of the line beyond Deloraine are not such as to necessitate protect

ing the stations by signals similar to those erected upon the line between Launceoton and Deloraine? No. I con
sider them useless expenditure, generally, with our traffic. It is a very different matter if you are running a fast 
express traffic over a line. 

3896. Can you say whether the Board of Trade in England would allow any line, however small the traffic 
might be, to be opened without having the stations protected by signals ? No, I do not think so. 

3897. And do you think it is well to depart from experience gained in such matters on English railways? I 
think what is good enough for average traffic in America and elsewhere is good enough for the small traffic in this 
Colony. 

3898. Can you state whether it is the practice in America to omit to provide signals at stations? I have hearcl 
it is so on many stations, but I cannot say from my own knowledge. 

3899. By Mr. Lawder.-You have stated that you consider signals necessary upon Junction stations or passing 
stations : would you not also consider them neceEsary for the protection of station yards where any shunting may be 
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going on, especially where the engine shed siding takes off the main line? 
at most, two trains per day, I do not think it is necessary. 

·when the traffic is confined to one,· or, 

3900. But an accident might happen in this way, from either hand shunting going on at unauthorised hours, or 
by the wind blowing standing stock down across the points leading into the main line'! Scotch-blocks would prevent 
a waggon getting away by the action of the wind. 

3!101. Are scotch-blocks always provided in such a case? I should consider them necessary in every case. 
3902. Have they been put in in all such cases? Not on the Mersey line, but on the Launceston and Deloraine 

they have. 
3903. Is it usual on E11glish, American, or European lines to take off your spare sidings, or engine shed sidings 

from the main line, as is clone at Formby anrl elsewhere here'! It wonltl not be usual. They would be taken off 
sidings. 

3904. '\Yhat is the reason for adopting plans elsewhere found to be dangerous ? Simply because there is no 
danger here owing to the limited traffic. 

3905. In such a case you throw a very large responsibility upon the officials working that traffic? As there 
are at present only two trains per day, the officials have a more ample margin of time in which to perform any 
shunting, and any accident couhl only result from gross neglect or carelessness. 

3906. Still, the security of the public practically rests upon the care taken by those officials? Yes; and enough 
security would be given by the official in charge of shunting-places showing a red flag at a short distance from the 
station. 

3907. In the case of the Avoca station, which is placed upon a sharp curve, and is in a deep cutting, and the 
approaches al5o to the station winds round the hills, do you not think that sis-nals are essentially necessary, as in 
this place it would Le impossible to see anything going on in the station-yard from certain points of the approach? 
I only consider it would be necessary i11 the case of a fast express through traffic. Every train would pull up on 
approaching the locality of a station. 

3908. But a train would not usually pull up until it had reached the platform, whereas there might be some 
disarrangement by which the train would be run off tlw main line into a siding? No, it wonld slow before reaching 
the phLtform. 

3009. Then, getting into a station would be left entirely to the care of the officials in charge of the train? But 
he official in charge of a train would look out for any signal from the station-master or porter in charge. 

3910. Then who would be responsible for working the train into the station? The responsibility would rest 
over both the officials in charge of the station and the officials in charge of the train. 

3911. But not having' the legitimate 1ueans for working the station, you could hardly make the station official 
responsible '! I must diffor with you there. I consider the use of hand signals perfectly legitimate n1eans for guard
ing against accident with such traffic. 

3912. By t!te Clwi1"1nan.-In the estimate which you have given previously, do you include the cost of the 
Engineer-in-Chief's staff at Hobart, and general executive officers over any line, or is that generally chargeable to 
the railway works as a whole? It is chargeable to the vote. · 

3913. Is any proportion of that charge made against the A voca line? Every expense in connection with survey 
-clerical work, and draughting staff, engineers' salary and expenses, clerk of the works' salary and expenses-is 
all charged to the Avoca construction, nothing for such services having been included in the original estimates. 

3914-5. ·with reference to the land, we noticed that in several places aloncr the line the quantity of land 
taken by the Department from private owners appeared to be rather insufficient. Will you state why such small 
quantities were obtained passing through different properties? The case which now comes into my recollection 
is passing through those embankments near St. Mary'.s, where the contractor had to take a considerable quantity of 
side cutting, and the cess required by the specification is not the width it should be, and the slopes of the side
cuttings are very much steeper than described in the specifications. '\Vould it not be better to take three or four 
yards more than run to the narrowest margin? Yes; and if I had been applied to I should have given the extra 
amount. 

3916. Should not the officer be empowered to bring this case before you? I generally suppose that they do so, 
as has been the case in the Scottsdale Railway, where extra am_ounts have been applied for for side-cutting purposes. 

3917. We noticed this to be the case in more than one instance, and, with a view of preventing it in future, 
would it not be better to issue a circular to offic-ers in charge, instructing them to call attention to any of these cases ? 
I will note that. 

3918. Now, with reference to the fence, do you propose to take any measure for strengthening the fence on the 
.A voca line ? At present the posts are 53ft. apart, and the nature of the grouurl being broken, do you propose to do 
anything to render the fence sheep-proof? The strain on posts so wide apart and not strutted, would tend· to bring 
the fence out of line or disfigure it in some way. ·what provision do you intend to make to remedy this? In places 
where sheep can get under, I propose to put additional wire, or bank up the hollow spaces with sods. Of course, 
where straining posts are evidently required for the stability of the fence they will be added. 

3919. '\Vith reference to the water supply of the line, in your estimates have you provided for water tanks being 
erected at different stations on such points where these are absolutely necessary for working the traffic? I have a 
sum of £1550 put down for water supply on the A voca line. 

3920. How do you propose to obtain the water, by gravitation or 1mmping? By pumping for the supply ut 
Stony Creek, whid1, indeed'- is only required for working the coal traffic. The next, and only other water station, 
will Le at St. Mary's. The ltesitlent Engineer has promised to run levels to see if the water can be supplied by 
gravitation, otherwise the water will have to be pumped from the creek near. 

3921. Do you propose to make any provision at the Corners? -is there any water there, or where tlo you maka 
any provision for a supply? Stony Ureek is only eight miles from there. No water can be obtained at the Corners. 
During the construction of the Main Line a well was sunk there over a hundred feet unsuccessfully. 

3922. Have you made any provision for a turn-table, or how do you 1Jropose to turn the engines? Provision 
has been made at St. Mary's for an engine turn-table. 

3923. Is provision made for that in the estimate? It is. 
. 3924. You do not propose to have one at the other encl? There will be one at the Comers if the railway is 

worked altogether independent of the Main Line; but until the Government has arranged how to work the traffic it 
is quite impossible for me to state distinctly what will be done at the Corners. 

3925. But assuming a turn-table is required at the Corners, does your estimate provide for it'/ Yes, it does, as 
there is a sum of £H50 for the turn-tables, and I believe I am quite safe in saying that two tum-tables have been 
ordered for this line. 
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. 3926. As you htwe laid some stress on the undesirability of spending large sums of money on provisions for 
signalling, on the ground that this Colony is small and sparsely populated, and the trains infrequent, have you 
considered the desirableness of working the railway with the telegraphic system? A telegraphic line is provided for 
the special use of each railway. 

3927. Is provision made ±or comiecting each station on your estimate ? Yes ; that is, another extra £1150 is put 
·down for that, and that will be sufficient to connect all stations. In my original estimate, in order to save cost I in
tended to use telegraph poles along the main road, pL1tting in short loops to the stations which are quite close to the 
road; but since then arrangements have been made with the Superintendent of Telegraphs, with the approval of the 
Minister, for an entirely new line at a cost of £1150, which is now being constructed. 

3928. Practically, then, the line will be worked in connection with telegraph signals? Yes; eaeh one of our 
lines are. 

3929. 'iVhy should not ~ome uniform plan be adopted for erecting stations, so that the same plans for construc,
tion might be used? I have adopted several standard plans, somP for roadside traffic, and some for township traffic. 

3930. Take the statiop. now being erected at Avoca : there is no similarity in design between that and the other 
stations on the lines-it appears to be an entirely new type ; is it not? The station at A voca is a similar type to 
that at St. Mary's and that at Fingal. 

3931. But why not the same as those on the Mersey line and New Norfolk? 'rhere is no station identical with 
the New Norfolk one, which was built to give the extra accommodation required there for the excursion traffic. 
The buildings on the Scottsdale line will be the same as on the Fingal line ; but when the Mersey line was being 
constructed I had not settled upon the type plans, and, moreover, we were pinched for means, which induced us to 
adopt buildings that were inferior to what would be desired as standard types. 

3932. Which, then, is the type ? The one at A voca. 

3933. 'iVhat station buildings, other than the Corners, A voca, and Fingal stations, do you propose to erect on the 
-Avoca line? There will be a goods shed and station at Avoca; the same at Fingal and St, Mary's. 

3934. Have you made provision for these? Yes, £6000; that will leave a margin. 
3935. vVe noticed on all the Government lines that hardly any stations are named. Would it not be advisable, 

and more satisfactory to the public, that notice boards showing the name of the station in large letters should be put 
up? Yes, aud in these new designs you will notice a special facia board where the name may be wdtten on in bold 
letters. It should have been done on the Mc,rsey line, and in future I intend to carry it out. 

· 3936. Is there anything you wish to say in explanation of answer1,1 yon have made to any questions? No, I 
think I mentioned to the Commissioners the extra cost for the greater permanence of the Stony Creek work not 
provided for originally; and, although I cannot give the exact figures, I am certain some extra expenditure was 
incurred by the deviation of the Parliamentary line from near Killymoon to St. Mary's. The line was laid out in 
the Parliamentary _survey through the level land at the south of the road, and had a most favourable crossing over 
the Break-o'-Day River, I suppose very little over two chains in length; but in order to better accommodate the 
anticipated coal traffic the line was drawn on to its present crossing at Killymoon, which the Commissioners must 
have observed was a long one. In addition to that I am pretty sure that the earthworks were more costly, because 
on the original line they would have been largely made from simple side-cuttings. 

3937. 'iVhen this deviation was proposed, did you report to the )1.inisters that this would entail an extra 
outlay? No, I was not in a position at the time to do so, not having made any survey. 

3938. As a public officer may be reflected upon when his estimates are increased from the preliminary estimate, 
would it not be better-in fact for your own protection-that you should make such a report to the Minister that 
would put permanently on record the reason why the estimate was departed from? If I had considered for one 
moment that I should be securely tied to this approximate estimate, I should have done so. 

3939. For your own protection would it not be better, whenever departure is made from what was originally 
proposed, that reasons for that departure should be given by you as a public officer? It would lmve been better, and 
I am sure it will be done in the future; but every allowance must be made for the haste and bustle in which I ]iarl 
to get everything started. 

3940. If the estimate is exceeded, the public generally mily know that such an estimate has been exceeded, and 
do not sufficiently comprehend at all times the cause which leads to that increase. Taking that view, and knowing 
how critically the. public analyse the estimate of a public officer, would it not be better for you to adopt that 
1Jrinciple in future, so that your views should appear on record? It would be so, and I shall profit by the 
experience gained in dealing with. the new lines sanctioned during last session of Parliament. 

3941. If it could be shown that parliamentary or public pressure has compelled the Engineer-in-Chief to depart 
from his original estimates, in that case such a document would clearly absolve him from all consequences. Bearing 
that in mind, do not you think that you have in some measure acted injudiciously to yourself in not taking this 
course? I am quite sure I have ; and, if the Commissioners will allow me, I would like to add a few remarks 'witl1 
reference to tbe matter with regard to the lines sanctioned during last session of Parliament. I have been placed 
virtually in the same difficult position that I was placed in with regard to the Latrobe deviation, where Parliament 
ordered work never contemplated or included in the estimate in the case of those so-called light lines sanctioned 
last session. I was asked specifically for estimates for light agricultural lines. I made approximate estimates for 
such lines, stating that I proposed to use 301b. rails. I thought this a guarantee that no attempt would be made 
to work the lines with the ordinary speed and stock; but Parliament objected to the 301b. rails, and included a 
J)rovision for increasing the weight to 40 lbs. At the same time, although I stated that the line would not be 
fenced, the Act was passed compelling the erection of fencing. I have now to provide not only for the cost of 
fencing, but for the incidental cost of erecting crossmg gates, cattle creeps, &c. that would have been avoided. 
Moreover, I am afraid that the ado1ition of the 401b. rail will eventuate in my being compelled to comJ)lete the 
line as an ordinary line without having adequate provision for suc]1. I have called the attention of the Minister of 
my department to this matter in an official report. 

3942. By Mi·. Stanley.-At whose instance was the deviation at the Break-o'-Day River effected? Mr. Adye 
Douglas suggested that it would be advisable for me to consider whether the line should not be removed to its. 
present position for the sake of convenience in working the coal traffic. 

3943. Arn] did you recommend to the Minister at the head of your department to adopt the deviation? No; 
bearing in mind the suggestion'referrecl to, I ordered the permanent survey to follow the general cqurse adopted. 

3944. Diel you not consider it necessary to bring the matter under the notice of the Minister of Lands with a 
view of o1itaining his sanction ? It is most 1)robable that I did mention it, but I cannot say. I did not do so 
efficially, but it would be very unusual if I did not mention such au alteration as that. 

3945. But where an important alteration is made from the line, as shown in the Parliamentary plans, is it not 
your practice to submit the matter for the sanction of the Minister ? Not in an official form always. 
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3946, Have you authority as Engineer-in-Chief to deviate to any considerable extent from the Parliamentary 
line without the approval and sanction of Government? Yes, there is no check, but I never make an important 
altemtion without consulting the Minister of my Department verbally on such a matter. 

3947. Can you say whether the Minister gave his sanction to the deviation which you have referred to? 
Certainly no objections were ever raised against it. , · 

3948. Did he approve ofit? I cannot recol-Iect his giving direct approval, but I am sure he made no objection. 
It was considered by him and others, as well as by the late Premier at the time, that it would be advisable to run 
the railway as close as possible to the coal mine. . 

3949. Whom do you consider responsible for the deviation and .the additional expense incurred thereby ? I am 
responsible, but I made the alteration as I considered it in the public interest to do so. 

3950. By Mr. Lawder.-At what point of the line will the coal traffic come in? About 4 or 5 miles from St. 
Mary's; I cannot say exactly, because the branch has not been surveyed yet. 

3951. Can you give any idea? About the 43rd mile. 
. 3952. :'7: ould it not have_ been possible to h~ve retained _the origina_l crossing spo½:en of at the Break-o' -Day 

River, and JOm to the present !me about the 43rd mile? Not without turnmg almost at right angles, and leno-thening 
the line at least three-quarters ofa mile. " · 

3953. But that would have enabled you to avoid an expensive crossing of the river, and takina- the line down 
·into low ground? Yes, but I should have been very sorry to have engineered a railway with that ~lignmcnt. 

3954. For what reason ? I should not consider it any credit to me. 
3955. In what way ? The loss of direction, and the increased length. 
3956. Bnt the capital cost would have been decreased ? I have not gone closely into the figures, but the 

Commissioners can easily judge for themselves by comparing the Parliamentary plan with the contract plan. 
3257. Would you kindiy supply the Parliamentary pla~ to the Commissioners? I will obtain it from Hobart. 
3958. With reference to the telegraph line you propose to construct, will the line be open to the public ? The 

one for the use of the public will run on the same poles; there will be two wires, one for the railway and one for the 
. public. 

3959. The offices will not be in the same place ? No, they will not be in the same place. 
3960. Where do you propose placing your turntables? At St. Mary's, and per imps another at the Corners,-the 

Iatter depending on arrangements for working the line. We do not know yet whether we will ru11 over the Main 
Line or terminate at the Corners, leaving the Main Line Railway Co. to carry on the traffic from there. 

3861. But will there be any necessity for the turntable if arrangements can be made with the Company so as to 
~able you to use the exis~ing _trian~le formed with the Main Line to !ev_ers~ your engines? No, that might be saved 
1£ the Manager of the Mam Lme will allow the Government to use his lrne m that way. 

3962. I suppose economical arrangements could be made? No doubt, as we assisted him in other ways. 
3963. Then the turntable would be available for another line ? Yes. 

WILLIAM KNIGHT, examined. 

3964. By tlte Chairman . ._ You are a mechanical engineer and iron-founder, carrying on business in Launceston? 
lam. 

3965. You have bad considerable experience, I presume, in the construction of wrought and cast iron-work? 
Yes, ever since I was 15 years of'age I have been engaged in it. 

3966. We are informed that you have undertaken a contract for some ironwork on the proposed Derwent 
Valley Line,-is it not so? Yes. 

3967. When.you undertook this contract, was it stated to you for what bridge the iron work was required? In 
the case of only one bridge upon that line, No. 2, I have been informed. · , · 

3968. The designs are in triplicate,--the three designs are similar ? Yes. 
3969. Th~t being the fact, was the iron work different for any of the bridges ? One bridge has a. sunken 

plo.tform, I think it is for the Plenty River, the other two are raised platfor~s. 
3970. "When you entered into negotiation for the construction of ironwork, were you provided with specifications 1 

I think there were specifications, but previous ~o seeing Mr. Falking}1am I went to Hobart and saw Mr. Fincham a~ to 
the character of ~l.1e work,. and whether he reqmred the edges ot the 1r?n _to be planed up, ~eca'!-se there wns no plamng 
machinery, and if he reqmred _that no local firm cou}d te~der. He chstmctly t~ld me 1~ his office t\mt he only 
required a good strong rough 10b, and read the specification over to me. I submitted a price to Mr. Frncham, anil 
told him I wa!! prepared to contract for it. This was on account of the girders for the Mersey line having been 
constructed in England, which, by rights, should have been constructed in the Colony. Mr. Fincham then refe1•red 
Mr. J. Falkingham to me. 

3971. 'rhen Mr. Fincham satisfied you a~ to the description of work required ? Yes, in his office. 
3972. ,ve have also been given to understand that the Government bound the contractors, if possible, to have 

the work done in the country '! '!'hat is correct. 
' 3973. l)id the Engineer-in-Chief give you to understand that any particular description ofiron wonld have to 

be used? The specifications stated that R H Crown, or any other Staffordshire iron would be approved of'. 
3974. Wirnt description of iron have you used in the construction ? In ordering my iron, I ordered RH Crown, 

or any other brand of Staffordshire iron. 
3975. Yes ; but what dl.'scription ot'iron did you actually use ? It all came from one firm. I hnve never 

·examined the l>rands to see what description, but 1 have noticed Consort, Crown Best, and Granville. 
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3976. Are these brands of iron well known in the trade, or are they outside brands? I have used the same 

brands for y~ars ; the Granville brand I have used for many years as the bi:ist for making boilers. 
3977. What portions of this iron work is Granville,-is it plate or angle iron '! I think the top cover-plates 

the 18 ~y ¾, is from the Granville. 
3978. You have seen and read the specification ? Yes., 
3979. Yon know the test the Government stated should be applied to the iron'! Yes. 

3980. Did the Government in any way apply any of these tests during the process of construction? About five 
weeks after the work had commenced l\lfr. Jowett came up, and prior to his coming up no one had been near, ancl 
we had got seven sets of top and bottom plates ot the 18 by ¾ and the angle iron punched, and 120 webb plates 
punched. Mr. Jowett asked for a sample of the iron. The iron was lying all about the yard, and he was asked to 
take up any piece he liked and have a sample cut off it. He took np a piece and they sheared off a piece which he 
took u.way. I was not present at the time or I would not have allowEd such a small piece to be cut off with the 
shears, as I consider that cutting it so closely laminates the iron. It should have been shorn off in about 3in. or 4m. 
pieces, and planed down to the necessary width required. Instead of that they cut a narrow strip of about l½in., and 
opened out the fibres of the iron with the intention of afterwards putting that damaged piece through a very severe 
test. That the iron is of first quality might be seen in a little boiler I made of the same, tha ends of which are bent 
over and welded-a boiler now on board the T.S.N. Co.'s hulk at the wharf. 

3981. What is it used for there? For driving a little steam winch in hauling up the coal. 
3982. Do you know whether Mr. Jowett satisfied himself by any test of the quality of the iron? I believe :no 

test was made, for this reason-Mr. Fincham came up to the works some little time after this iron was taken ani.l 
examined the girders, and said there were no appliances in the island for testing iron, and they would probably have 
to send the iron to some other place. From that I inferred that the iron was not tested any more than submitting it 
to a sample examination. _ 

_ _ 3983. As far as you are concerned, there was no other communication between the Department and you with 
reference to it? No, excepting a letter to Mr. Falkingham, of which he sent me a copy, in which portions of the 
iron-the 6 by 4 and the T iron-was of doubtful qur lity. 

3984. In eonsequ!)I_lce of that what did you do ? I wrote to Mr. Falkingham and told him the test I put the 
iron to, and never heard any nrnre about it. _ 

3985. 'When Mr. Jowett obtained this shearing of iron from off of one of the plates did he inform you what be 
proposed to do with it ? No, he simply left word with my brother that it should be forwarded down to Hobart. 

3986. Did you understand the iron was taken for the purpose of testing ? Yes. 
3987. Iri what way did you mark it? I put our letter brand on the iron. 
3988. ·where did you obtain this iron from? I obtained it from Messrs. Roberts, Morris, and Meeks, of Mel

bourne. 
3989. W'ithont showine- us the price of the iron, can you produce an invoice showing the brands of the shipment? 

They have that ; I entered mto an agreement with them. 
3990. Can you obtain a statement from Messrs. Roberts, Morris, and Meeks showing the description of iron, 

and any information in their possession relative to it? 'l'his might be accompanied with a statement from the 
manufac;turers of the iron that it had been subjected to certain tests, and if you get an authoritative invoice it would 
strengthen the statement you make considerably ? I will write across next mail and ask for a copy of the invoice 
of the iron as shipped by the manufacturers. 

3991. Since the ,vork has been in process of exeeution, have any Government officers attended and pointed out 
to you in what way they approved or disapproved of the work? Yes ; Mr. Jowett has been on the works seven -0r 
eight times. 

3992. Did he make any objection to your work, and state what portions he objected to? I do not think there 
was anything on the works to whieh he objected. 

3993. He just visited the works, saw what was going on, and expressed no disapproval? No, he seemed to be 
perfectly' satisfied with the work, and especially so with the rivetting. 
. 3994. We noticed in mar king this iron, previous to punching it, some of the plates were incorrectly spaced
how was that ? We have a tern plet which goes over the girder, either the top or bottom plates. We put the 
templet down on the top of this girder, but being sueh a length, we draw a centre line and then mark from that lim, 
and punch to the centre line. 

3995. How did this mistake occur? It is not a mistake. 
3996. It is punched out of true position? No, it is punched in true position, and one plate fits another through 

working from the centre. 
3997. How do you eut and bend this angle iron? We have a balling furnace, and put the angle iron in to heat, 

and having a block for the hydraulic rivetter we press them into shape. 
3998. How do you e~t them ? vVe have angle iron cutters which will cut up to four inches. 
3999. Do you cut the angle iron hot or cold? It is all cut cold. 
4000. How is it that in cutting the T iron used for stiffening they have been cut rather short something like 

¾in.? The iron is not all of exu.ct measurement, some are ¾in. under, some ;j-in. The cover JJlates are supposed to 
measure 18in., but some of them are 18¾in., and the majority of them are over 18in. 

4001. In these bottom web-platrs shown on the drawings, what width are they cut to? We have to cut them 
at each encl to 18in., up to 2ft. 6in. 

4002. Are any of them cut under that? 'l'hey are lS¾in. and 18-!,in., I doubt whether you woukl find any of 
them 18in. 

4003. In setting up these girders, it is provided that they shall have an inch camber,-did you so build 
'them? vVe will build them as near as we possibly can, but some will be a .trifle under and some over. "\,Ve 
stretch a line from end to encl before we rivet to see what camber is in the girder. 

4004. We noticed some of thE plates of the g·irclers we have seen are not quite straight,-how does this occur 1 
The only way I can account for it is that in tlie last four girders built the plates were put through the rollers to 
straighten them. ·we cambered the plates 2ft. 6in., and then turned them upside down and straightened them. 
After this there was still some kinks which could not be got rid of. 

4005. Do you think a portion of this is attributable to the action of the :punching machine, which causes a slight 
camber? If you have the camber one way and then the other, the lJlates bemg reversed, they ought to come out ·all 
right. 
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4006. These plates appeared not to have been put through the rollers? Some were not put through the r_ollers, 
and others after they had been put through, we still found the kinks there, and they could not be got out. · 

. 4007. Have these ~rders during their construction been tested by the Government officers to determine their 
strength? I have not lleard. _ 

4008. Is it proposed to test them in ·your yard, or to deliver them and test them afterwards? They are to be 
tested when erected. · 

4009. Have you been informed in what way it is intended to carry out the test?. 1 think 96 tons are to be 
spread over each girder. 

4010. Over each span ? Yes. 
4011. As you have constructed a great deal of iron work, how do you think these girders are calculated to bear· 

that weight? · I trunk it will have but very little effect upon them. The way we have rivettecl them they would 
have to shear through the rivets to get away. 
· 4012. Have you taken any measm·es to ascertain ·the deflection of these girders'? That is outside of my 

jurisdiction. · . 
· 4013. That is the contractor's work? Yes. 

4014. In rivetting up these girders, we notice you do not rivet any by hand? No, all machine rivetted. 
4015. Was any Government officer present during rivetting up? Yes, Mr. Jowett was present several times. 
4016. Has he expressed any approval or disapproval? He was pleased with the rivetting by machinery, much 

more so than he would have been with hand rivetting. 
4017. What provision has been made for fixing the deck or floor on the top of the girders? None.whatever, as 

far as I am concerned, only that I leave rivet'l1oles 4ft. apart at every T iron. 
4018. Have you heard the Government Officer say how he proposes to fas.ten them? From what I understood, 

when the girders are laid down the deck rests on gravel beams running parallel with the girder and bolted every 
4 feet.- · 

4019. But these gravel beams merely connect one piece of timber with another, and they are bolted down through 
the deck. Are the Commissioners to understand that the timber is to be bolted clown through the rivet holes you 
have left in the upper members of the iron work? I believe so, but this has nothing to do with me. 

4020. What bracing other than these head plates do you provide? None, except the ,vind braces. 
4021. Any other bracing? No, only the 5ft. l0½in. square plates by ¼in. 
4022. This girder shows it has one encl braced to the L iron below, but it does not show any provision for the top 

of the girders. Do you imagine the Governmnnt intend to provide additional fastenings to make rigid the top of 
that girder ? Nothing more or less than is provided on the plans-the six bracing plates. 

4023. I think you said· Mr. Jowett told you to leave rivet holes-what for? I understood him, for fixing the 
decking at uniform distances of 4 feet. 

4024. If the railway department does not intend to add to the stiffness or rigidity of these girders, in your 
opinion would it be sufficient 1irovision ? I hardly think it would. 

4025. You lllust bear in mind, Mr. Knight, that this is a novel form of_gircler: it has the same height as depth, 
and assumes the form of an elongated box. Having only these 6 braces do you think sufficient rigidity is given by 
making use of the decking timber to stiffen it, or, if not, what would you propose? 'rhat question requires a little 
study before giving an answer. I have not gone into the practical part of that, becanse I have not had occasion to 
do so. 

4026. Do the Government propose no other braces than these L irons ? 'rhere are two wind braces at each end 
of tlrn girder, but only one is being put in. 

4027. Why? I haven letter to that effect from :M:r. Jowett stating that "one end of the brace can be cut and 
joined witl1 the plate as arranged with your manager; the other one at each end can be left out altogether." 

4028. B.11 ilfr. Stanley.-! think you stated that you undertook the construction of these bridges under l\'Ir. 
Falkingham ? Yes. 

4020. Upon what specifications did you undertake to constrnct them? The specifications as supplied to Mr. 
Falkingham by the Government; being the printed specifications applicable to the contract. 

4030. Can you state what tests are provit.!ed in that specification as to the quality of the iron? I cannot state, 
but I read it through at the time. _ 

4031. Is not one of' the tests a bending one? Yes, I believe it is; the iron is to be bent round to right angles. 
4032. Has the inspector made such a test at your works? Yes, at my works. 
4033. ,v ere you ever asked to make arrangements for testing the tensile strength of the iron ? No. 
4034. vVould there be any great difficulty in rigging up a rough testing machine for that purpose by means of' 

Ir.vers ? ,v ell, it could be clone. . · 
4035. Assuming it is required to go ~o 20 tons to the square inch, would there be any insurmountable. 

difficulty in rigging up a _machine sufficient for the purpose of applying that test? No, at a slight expense-it 
might cost £10. 

4036. You have received no instructions to make such tests? No. 
4037. I think you have stated that the specification provided that the iron should be R. H. Crown or other 

Staffordshire brand? Yes. 
· 4038. As a matter of fact, are there not different qualities of Staffordshire iron? 'rhere are; but as a rule 

Staffordshire iron is all good quality. 
4039. Still, some brands are better than others ? Yes. 
4040. Are there any of the Staffordshire brands, do you think, that would not stand the tests provided in the 

specification? I do not think there are, for we use nothing but Staffordshire iron in our boilers, and we' flange the 
ends without difficulty. . 

4041. Did you specify certain b1;ands in ordering ? I told the party I required R. H. Crown, but I was told it 
would be equal quality, nnd I wns satisfied. 

4042. Over what period did the visits o_f :M:r. Jowe~t extend? ,ve were at work at this job 4 'or 5 weeks 
before we knew anyone had been appointed. ,v P. then got a Jetter from Mr. Jowett stating he had been appointed 
inspector. 
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4043. When did. you take the contract? My agreement is dated 14th February, 1885, and I ordered the 

material then, commencing operlitions'in October. In about 5 weeks I received a letter from Jowett stating he had 
been appointed inspector, and at once wrote to Mr. Fincham asking who was appointed, as Jowett's letter was not 
an official document. Mr. Fincham replied that Jowett was appointed; and I then wrote and told Jowett that I 
was ready to receive him, and would be glad if he )TOUld come up. 

4044. What was about the date of Mr. J owett's first visit to the works? About November. 
4045. Since that date he has paid 7 or 8 visits? Yes; in December, in January--! suppose he was nearly a 

week in Launceston then-and again about a month ago. . 

No. 
4046. In the absence of Mr. Jowett, was anyone appointed to look after the work on behalf of the Government? 

4047. Have you had any previous experience in the con~truction of railway girder~? No, these are the first I 
have made. 

40!!8. Do you know whether it ~s the usual thing to test such girders before they are passed ? I do not. 
4049. What amount of deflection should you suppose would be caused by a load equal to 30 cwt. to the foot on 

such girders as those you are con~tructing ? I do not think it would bring them down half an i1u1h. 
4050. Even supposing that load was passing over the girder at the rate of 25 miles ai:i hour? I have not had 

any practical experience of that work, ancl have never tested a train passing over girders. 
4051. You stated that the girders were designed to carry the road on the top? Yes, according to the plan. 
4052. What would be the cost of altering those girders so that the road should be carried on the bottom flange 

above cross girders, placed 8ft. apart to centres, with L iron stiffeners brought down to the top of the cross girders? 
It would be considerable. 

4053. You have seen the design of the Plenty River bridge for the Derwent Valley line, with the road on the 
bottom of the girders, and are aware how the cross girders are secured. Will you give an approximate estimate for 
altering the girders now being constructed so as to be of a similar design to the Plenty River bridge? Yes. 

4054. By Mr. Lawde1·.-The Commissioners observed, when inspecting the girders in your yard, that the joints 
of some of the upper and lower flanges between the cover plates were not very close, and the so.me thing was ob
served at the junction of the web plates. Could not this have been obvittted by proper shearing? We have 
done our level best to keep them as close as we possibly could. · · 

4055. You are aware that in this case, the upper and lower flanges particularly, undue strain will be thrown upon 
the rivets themselves? In all such cases they touch in parts, and we put wedges in where they do not quite .touch. 

4056. In some places I observed no such wedges. You do not think those open joints could possibly have been 
avoided in the construction of the girder? No, I do not think they could, with the appliances we have at our dis-
posal. · 

4057. With reference to the waves or buckles we observed on the uppe_r and lower flanges, would these not have 
been caused by incorrect punching of the rivet holes? No. If you had been down when the top and bottom lllates 
were put together, you would have found that 99 out of 100 were properly punched. 

4058. There were some rivet holes we saw that were not corrnctly punched with reference to other holes for 
the same rivet, :r.ot corresponding in some cases by as much as.¼ inch? You may get out a little in long plates like 
that. 

4059. Do you not think that punching rivets one after another in a long row together with such errors in the 
punching, would have caused this waving in the flanges when riveted up? No, I am confident that it did not. 

4060. We also observed in the plates lying there that some holes had been erroneously punched, and filled up with 
iron, and the plate punched again in the same locality, but to one side? I account for that by the fact that the T 
iron stiffeners did not correspond with the plates, and to make them correspond we would have had to shorten them. 

4061. I speak of the 18 by ¼ put into the upper and lower flanges? The only way I could have got over that 
was by shortening the iron and putting packing pieces in them. 

4062. You think it would be very difficult to avoid mistakes of this kind with the appliances you have in your 
hands? No, I do not think that. 'That was an error which might have been overcome, but we got too far before 
the Inspector came up. If he had come up before we should not have done so many. 

4063. But to put iron in that has been p1).nched and· filled up and re-punched, the work would not be so strong 
as if the holes had been properly drilled in the first instance: did the Inspector make any objection? No; he said 
it would have been better if the holes had not been cut, which I admitted myself. 

4064. But made no positive objection? No. 
4065. I think you stated that your responsibility would cease when you delivered the girdere at the Main Line 

Railway Station? Yes ; that is my agreement. 
4066. Now if the contractors tested the girders in position at the bridge site, what would the result be should they 

fail in that test in any way? I do not know. 
4067. It would hav~ no ~onnection with you whatever? I do not think so. 
4068. You presume 'that the contractor for the iron work would make his own n.rrangements without reference 

to you? Yes, that is my opinion ; or the designer would be responsible. 
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MONDAY, MARCH 29; 1886. 
PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LAWDER, Esq. 

THOS. C. JUST, Esq., Secretn.ry. 

MR. JOHN MACNEILL M'CORMICK, examined. 

4069. B,'1/ the Chairman.-What position do you occupy ? Superintending Engineer in the employ of the Tas-
manin.n GoTernment.. · 

4070. How long have you been engaged by the Tasmanian Government ? About two years. 
4071. Have you had considerable experience in the adjoining col~nies? Yes. 
4072. Extending over what length of time? For 12 years in the coloni!)11, and I had been engaged on public 

works many year11 before that time. 
4078. What are your pr(l_sent duties? Superintending the construction of t4e Scottsdale railway as superin

tending engineer. 
4074. Have you under your charge any other public officers? Yes; the work is divided into sections. At 

present it is divided into two sections. Mr. M. Creswell is the resident engineer from Launceston to the Upper 
Piper, a distance of 20½ miles, and Mr. W. P. Hales is residflnt engineer from there to Scottsdale; the total length of 
the line being 47 mls. 4 chs. 

4075. Were you engaged on the survey of the Scottsdale line previous to the commencement of' the work? 
I was engaged on the permanent survey, but not on the Parliamentary survey, 

4076. Had there been a survey previously made? I think there had been two Parliamentary surveys, one of 
which was adopterl by Parliament, and which I had to deal with. 

4077. Did these Parliamentary surveys give you much information for the line, and to what extent? The 
Pn.rliamentary survey11 helped us a great deal as to the saddles of the country and general direction of the route. 

4078. Under whose charge were they carried out? The one ,adopted was under Mr. Hales, who had other 
enginPers to assist him. The other was under Mr. Climie, who also had others to assist him. 

4079. Has not Mr. Hales now charge of one of the sections? Yes, he ha11 charge of the 5econd· section. 
4080. Has Mr. Climie left the Government service ? Yes. 
4081. In laying out the route of the adopted line what course did you follow tci determine the best and most 

practical route? First of all I examined the country as indicated by the Parliamentary survey, and I then directed 
such further examination to be made as I thought requisite. Traverse lines were run, and contours of the country 
ma.de to thoroughly determine the nature of it, so as to obtain the best route possible. A certain line of country 
having been adopted, long cross sections and all other necessary work was done previously to finally locating any 
portion of the .work adjusting the location so as to get the best grades with the most reasonable work, and the 
best curves possible.· . 

4082. We noticed that the country was very intricate in the neighbourhood of the tunnel and of the 
Denison ~orge : a.re you satisfied that you took all precautions, and made all surveys desirable, to prove that you had 
selected tne most practicable and payablt- route? Certainly. So anxious were we that no pains should be spared, 
that Mr. Hales, who was given charge of that portion of the work, had the shortest section on the line, about 6½ 
miles only ; and a long period of time was taken in inspecting the country and running trial lines to get the 
best route near the tunnel and gorge. 

,1083. Ha•:e ·.-cm reason to be satisfied with the manner in which Messrs. Hales and Climie carried out their 
work? • Mr. Climie had nothing to do with our work. 

4084. Were you satisfied with the manner in which Mr. Hales did his work? Quite satisfied. 
4085. What is the ruling gradient on the line ? 39·6, practically I 1n 40. 
4086. What is the sharpest curve on the line ? 5 chains. 
4087. Comparing the character of the country with the Main Line, how does it contrast? I think they will 

compare favourably, considering the nature of the country we had to deal with. , 
4088. Do you think the Scottsdale line can be worked at as reasonable a rate per train mile as the Main Line? 

That I cannot say. 
4089. You have not formed an opinion? No, my idea is that it cannot; but I cannot make a comparison. 
,1090. We noticed that you have adopted concrete in constructing the culverts; is it intended to use concrete 

entirely, or what other material on the Scottsdale line?· On the Scottsdale line a temporary class of culvert is 
to be put in; but I believe concrete will be'ultimately used. , 

4091. Is there a price in the schedule for these works in masonry, and, if so, what determined you to 
abandon that material and use concrete? There is a price in the schedule for masonry, and also for brickwork. 
The reasons by which I arrived at the determination to adopt concrete work are-(1) That the prices led .me to 
believe that the cost of the work would not approximately much differ in the totals necessary to be adopted in both 
classes of work ; (2) I was guided by the fact, that good building stone is not to be found in the district of such 
quality as might be expected for railway work; (3) that skilled labour for the class of work required in masonry 
is very scarce owing to the, comparatively speaking, large number of works now going on throughout the colony. 
Besides I look upon concrete as the most suitable material for country of this nature. 

4092. Are you satisfied that the concrete work you are putting in is sound and durable? I am satisfied. 
4098. We observed at certain portions of the line that you were using temporary wooden culverts, notably one 

on the Scottsdale end of the tunnel, with the intention ultimately of' replacing them with concrete culverts. What 
reason· can you give for adopting wooden culverts? The wooden culverts have been adopted by the Department 
owing to the deficiency of stone and good sand and the difficulties of access to the line, causing a large increase of' 
cost, which the Department might better meet by erecting temporary etructures, and putting in concrete culverts 
as soon as the Engineer-in-Chief thought proper. 
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4094. But if you ask the contractors to build these wooden culverts at the schedule of prices, what advantage 
do you gain? None whatever. These culverts a.re indicated on the sections of the work upon which tenders 
were called. There is no doubt that the tenderers tendered on the faith that throughout this (Scottsdale end) port.ion 
of the line such temporary work would be adopted, therefore the price at which the contractor is expected and pre
pared to do concrete work on the Launceston portion cannot be taken as a rate at which he would have carried out 
the concrete work on the portion of the Scottsdale line where the wooden culverts are shown. 

4095. Will you state how many of these structures you propose to build, giving the chainage ? From 
-an examination of the plans I find that the following log culverts will be constructed :-At 26m. 27ch., 26m. 
56ch., 26m. 66ch., 26m. 75ch., 26m. 78ch., 27m. 75ch., 28m. 3ch., 28m. 12ch., 28m. 15ch.1 28m. 40ch., 28m. 68ch., 
28m. 78ch., 29m. 5ch., 80m. !Och., 30m. 40ch., 30m. 58ch., 30m. 70ch., 32m. 5ch., 32m. !Sen., 32m. 65ch., 32m. 70ch., 
33m., 33m. 30ch., 33m. 32ch., 83m. 40ch., 33m. 50ch., 34 m. 20ch., 34m. 38ch., 34m. 52ch., 35m. 15ch., 35m. 25ch., 
35m. 30ch., 36m. 30ch., 37m. 4ch. 37m. 60ch., 40m. 13ch., 41m. 70ch., 43m. 40ch., 44m. 60ch. 

4096. Can you hand in a list of the sizes of the culverts at these different places ? I cannot, but you would see 
the sizes from the contract plan. 

4097. Have you made an estimate what the cost of these log culverts will be ? They are at fixed designs at 
prices per foot run. 

4098. Can you give an approximate estimate as to what the cost of these log culverts will be? They will be 
furnished you. 

4099. Assuming that you had completed the culverts in concrete as per drawi~gs, what would have been their 
cost ? I will give you that list also. · 

4100. Will you undertake to do that? Yes. 
4101. At the scheduled prices? Yes. 
4102. What class of structure did the contract contemplate-stone, concrete, or wooden ? Wooden. 
4103. Then you are now only calling on the contractor to carry out the work he tendered for? Yes. 
4104. What will be the average life of these log culverts? I cannot express an opinion on that point. I am not 

well acquainted with the timber of this Colony. Personally I should not like to look on them as permanent, but 
rather to be replaced as soon as convenient. 

4105. Then the cost of the permanent culverts should be added to the cost of the temporary structures? I 
should think so. 

4106. Have the Government in their Loan Bill\obtained power to raise money for these additions? I am not aware. 
4107. Do you know if there is any fund available hereafter for such purpose? I am not aware. The life of the 

timber must be taken into consideration. 
4108. Has the construction of these culverts been recommended by yourself or by the head of the Department? 

It is one of the designs furnished by the Department. 
4109. By your recommendation or from the head of the Department? From the head of the Department. 
4110. Which course, in your opinion, would be preferable- to delay the opening of the line and build permanent 

works, or to open the line at a comparatively early period with these structures? I would not like to express an 
opinion on that point. · 

4111. As a practical engineer, what is your opinion? As a practical engineer I might prefer the permanent 
work; but there are commercial questions affecting the cost of the work which I have not gone into. 

4112. Will the estimates that you will hand in supply the cost of the two modes of work as scheduled? Yes. 
4113. Will your e~timates give the comparative ~ost of the two works? Certainly not. 
4114. Why not? These culverts are indicated on the drawings and on the sections locally indicated, and the 

contractors have tendered on these plans; therefore the prices given cannot be compared with any fairness. 
4115. But assuming that you think it now desirable to construct these culverts in concrete, could you not call 

on the contractors to build them at the contract prices? That is a point of law I could not decide. l think_ 
the contractors would have an equitable claim for further payment. · 

4116. In what way ?-do not the specifications provide for alternative classes of work? I think, from an 
equitable point of view, it would not be right; but, from a legal point of view, it might be possible to construct 
them of concrete. 

4117. Were the culverts on the Launceston end to be constructed of concrete or wood? I think they are to be 
constructed of masonry or concrete, and the drawings show them concrete or masonry. 

4118. If you had power to substitute on the Launceston end of the line one class of work for another, why not 
on the Scottsdale end ? I take it we indicated the material as shown, because it is believed that the material can be 
obtained within reasonable distance. The distance in South Australia is limited to a certain radius, but here no 
distance is specified. 

4119. Has the determination ofth1s question been guided by what was thought to be fair and right to the con
tractor, or by the difficulty you would have had to compel him to carry out the permanent work 7 By what I 
thought was fair and right to the contractor under the tender before me. · 

4120. Assuming that the absence of material determined you in building concrete culverts on the Launceston ~d 
of the line, and that no fair pr_ice was to be found in the schedule for concrete culverts on the Scottsdale ~nd of_the h1;1e, 
could you not have fixed a pnce for their construction?. That can be done by the power of the Engmeer-m-Chief 
under the specifications. He has power to fix the rates when not in the schedule. 

4121. As a matter of policy would it not have been better for the Department to obtain permanent material at 
once, rather than construct the culverts of wood? What has determined the Department has been the absence 
of suitable material. 

4122. What class of work do you propose at 13m. 75ch. ? A timber viaduct in concrete foundations ; the draw
ings are before you; a 2ft. culvert woul_d be sufficient there as regards w3:terway. 

4123. Was the cost of that viaduct estimated in the contractor's tender? Yes. 
4124. Who prepared the designs tor the timber work? They were prepared in Hobart, I believe by Mr. 

Edwards, and transmitted to the Engineer-in-Chief. Mr. Edwards was employed, I believe, for the purpose to 
_ design this work, subject to the supervision of the Engineer-in-Chief. 

4125. Have you sufficiently considered the design to form an opinion on it 7 I have. 
4126. As regards strength and suitability? As regards strength, I have examined it ; suitability is a matter of 

opinion. 
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4127. Have you examined it sufficiently to enable yol!- to form an opinion? Yes; it is a strong structure for the 

position in which it is placed. • . 
4128. Do you regard it as a suitable design? Personally I would have preferred iron, but as a timber structure 

it is suitable. . · 
4129. Is it necessary to_ mn.ke large openings for provision of water ? No ; a 2 feet culvert would be sufficient 
4130. What made the Department choose this structure·? It is on extremely sidelong.ground of very smooth 

rock, 11,nd ifit were constructed with n. bank and small waterwa.y it would require a long and strong retaining wall, 
and that in my opinion as an engineer is always to be avoided, if possible, in high banks.. · 

~181. Have you compared the ·cost of' the proposed viaduct with that of a solid bank and such a concrete 
culvert and retaining walls as would be sufficient? No; these :elans were, I believe,_prepared in Hobart. I have 
had nothing to do with any of the permanent or parliamentary estimates. 

4132. Had the · Department or the Engineer-in-Chief put to you the question which is the more desirable-to build 
concrete walls with solid embankments or the design chosen, would you not then have compared the cost of both 
works? I should-have done so; it-would then have been my duty to do so. · 

4133. --Jlut seeing that the timber will be perishable, would it not have been better for the Department to have 
built 11, permanent work there at the first? I do not think it will be any loss to the Department to adopt the timber 
bridge. There is.plenty of timber in this country, and the concrete foundations are such as would be suitable for an 
iron structure if necessary hereafler. 

4134. Where is it? At 13m. 75ch. 
4135. Would not the cost of the concrete work which you contemplate building have provided a culvert and 

retaining wall? I think the retaining wall would probably be the most costly; but I have not gone into it, and 
cannot mak~ any comparison. When I say retaining walls, I mean with the accompanying work of banks. It 
would require a, very large bank there. 

4136. Can you prepu.re an estimate of' the relative cost of the two works? I can prepare it, but it will only be 
an approximate estimate, on accoun~ of the difficulties in the ground for obtaining foundations for the retaining 
walls. · 

4137. Will it not be equally as ·difficult to build the transverse walls as 'the dwarf wall~? I think one would be 
equally 11,s difficult as the other : that is a question of cost. 

4138. Could you give a rough estimate of the cost of the different works-the work contemplated and that 
suggested? I am afraid it would be a very rough estimate, as a very large amount of the material would be 

· from side cutting, and the nature of the country is very rocky. 
4139. The site itself is very rocky, is it not? Yes. 
4140. Assuming all the advantages of the retaining walls, could you not estimate if they would be more costly 

than the transverse walls? . I do not think you can so assume, as some portions of the cross sections are very pre
cipitous at this place, and it might be necessary to carry the foundations for the retaining walls to a depth the extent 
of which I cannot say. · 

4141. Supposii1g you had entire charge of this line, and were solely responsible to the Government, what class 
of work would you recommend? As I have already stated, I would prefer an iron structure, setting nside the 
question of cost. 

4142. What is the amount of the contract of Messrs. Boland & Scott ? £228,541 3s. 6d. 
4143. When was their tender accepted? On June 25, 1885. 
4144. As far as you are at present aware, will this contract amount be exc,eeded, or will the cost be within that 

sum? I have no reason to believe, if Messrs. Boland & Scott carry out the work in accordance with the contract, 
that this amount will be exceeded. I have_ no evidence yet before me that leads me to believe it will be exceeded. 
There is 10 per cent. provided, amounting to £20,000, for extra works, and this is included in the £228,541 3s. 6d. 

4145. Does the amount named in that contract provide for the ·erection of stations, turn-tables, and other works 
necessary for working the line? No. ' 

4146. Are you aware if an estimate has been made of the total cost of the line, with proper equipment and run
ning stock ? I have no doubt such estimate has been made. 

4147. You think the Engineer-in-Chief will be able to supJ;>lY it? Yes. 
4148. Do you think the eontractors have carried on the work at the rate of speed contemplated in the contract? 

· I think not. 
4149. Will you indicate in what way they are deficient? It is a large earthwork contract, and my opinion is 

that·the certified return should be £8000 or £9000 per month. · 
4150. Have you ever informed the contractors that their rate of progress is unsatisfactory ? Certainly, fre

quently. The works are not so far advanced, however, that the contractors cannot reasonably expect to increase 
their work to a very high stage next year. They have had some trouble in' dealing with owners of land. These 
have, however, been since overcome by Act of Parliament. 

4151. Have there been other delays on the part of the Department beyond giving possession of the 
land ? I think not. The contractors have stated that there has been delay in furnishing drawings to them, but 
they are of such sites and positions that. could not affect the progress of the work. They have possession of sufficient 
work to preven_t any delay. . . 

4152. With reference to the tunnel, which appears to be the key of the line, what time will be necessary to 
construct that work 7 I think the tunnel will take nearly the whole of' the time. I do not anticipate the tunnel 
will be done under the time now available -2 years. 

4153. Are the contractors carrying on the approaches to the tunnel with sufficient dispatch ? I hope they 
will do so. They have commenced at one end, but it will no doubt be necessary to work from both ends, and 
if possible to also sink some shafts, to finish it within: contract time. 

4154. What number of cubic yards are there in the Launceston approach to the tunnel? There are 57,839 
cubic yards, that is to say, the whole of the cutting 148. 

4155. What quantity has been excavated ? All this cutting has yet to be excavated. 
4156. Is it proposed to remove all the mate1ial towards Launceston or towards Scottsdale ? It will be necessary 

to remove some of it towards Launceston. Material will be obtained from the approach, so that of' the' tunnel can be 
spoiled, and can be worked from the approach on either end, or from the shaft, as most convenient. 

4157. What is the amoµnt in the Scottsdale end of the approach? 66,655 cubic yards. 
I 
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4158. At present how much has been removed'from that approach? 1 will furnish you with that from the 

returns. 
, 4159. Have you :inade an estimate of the time required to finish that approach, and thus enable the work. to 

,be carried on ? I have not. ' · · · 
·.. 4160. What is your opinion?. I do not think there will be any loss of time there. I am afraid. the tunnel itself . 
will take the time. It will take two years to complete the tunnel, working from both ends. · . . 

4161. The eastern end.cannot be commenced until the eastern approach is made? No. 
4162. What time will be taken·to complete the eastern approach? I.will furnish you with a return of that also.· 

· 4163. What time will be taken to complete the tunnel ? It ~II take t~o years, unless worked by shafts as ·well 
as from both ends. . · . . •. . · . . . . , . · 

4164. T~~n iHhe Commissioners add two years for the construction of the tunnel to the time it will take. to 
excavate the'eastern approach, the total will give the time necessary to·complete the whole line? Yes, it will take 
2½ years. 

4165. How will that agree with the time of the contract ? It will exceed the time of the contract, which expires 
on March 1st, 1888. , 
. . . 4166. Have not the Departinent;in the public interest, intimated to.' the contractors the desirability of starting 
work at both ends of the tunnel? I think it will be necessary to do so. I would be reluctant to do so until I see 

· the nature of material. 
4167; Generally speaking are you satisfied with the character of the work? Yes, e:X:cepting the ti~e, which;has · 

been a matter of some anx~ety to me. 
4168: Would not the position of the Departm~nt be better if they had requested the contractors to proceed more. 

vigorously with the work? . They have been informed frequently that the progress of the work is not satisfactory. 
4169. Th~ specifications show that the Engineer-in-Chief should make the request in· writing ; has that: been 

done? Not'that I am aware. · · 
4170. Are you aware tl),at he contemplates doing so ? I am not. 
4171. By Mr. Stanley.-What is the maximum length of the ruling gradient on the Scottsdale line ? I cannot 

tell you from memory, I will furnish you with it. Approximately it is about· a mile. 
4172. You said the minimum curve was 5 chains ? Yes. 
4173. Do curves of this radius occur in combination with.the ruling gradient? They do. 
4174. Do you think that is a desirable thing to do with such extreme gradients as 1 in 40? I think it will very 

much affect the haulage. 
4175. Have you any idea to.what extent It 5ch. curve increases the resistance as compared with a str1tight·road? 

I have not gone into the question in this instance. · . 
4176. From your experience can you not say what effect such· a curve has on train resistances ? I could take 

it out for you, but I have not gone into the haulage. · · · . 
4177. Do you not thiµk it will seriously affect the useful power of the engine in taking trains over that line? 

Yes, it will materially affect the locomotive power. . · . _ 
4178. Do yo~ know what class of engine it is proposed to use ? No. . 
4179. You are aware of the types of engines adopted by the department here? I 'have seen them occasionally. 
4180. Can ·you sii.y what the goods engines are capable of hauling on a grade of 1 in 40? No, I cannot say~ · · 
4181. Could we not get that information from the Locomotive Superintendent or Engineer-in-Chief? Yes. 
4182. · Do you think' it ,vould have added seriously. to the cost of the line )lad you eased the curves where the 

ruling gradient occurs-,-say, instead of 5ch. you adopted a radius of 8 eh. in 1 in 40 gradients? It would have in-
creased it materially. · · 

4183. To what percentage? I cannot·say ; but local trials have been made in the camp every night endeavouring 
tq,work out what curves could be most reasonably adopte!l- In more than one case we had to work very tight with 
the gradient. Where it was possible to ease it we did so; but we had to increase the length of the line to get ·down 
at au. 

4184.· I am not understood.' That would apply' to the l!lngth of the gradient required to overcome the 
necessary elevation; but would it add materially to the cost of the·line had you increased the curve where 5ch. 
curves were combined with the gradient of the l in 40? M_ost certainly, considering the country. 

4185. Did you receive any instructions from the Engineer-in-Chief with respect to the combination of these 
curves and gradients? I. did not. The work was submitted to the Engineer-in-Chief, and I am sure he was 
thoroughly satisfied. , 

4186. He made no objection to the use of these curves with the ruling gradients? No; of course he is aware 
of the circumstances. · · 

418'(. You stated that probably the contra~tors would have ~equired increased prices for the concrete had that 
material been adopted for culverts in lieu of the log culverts. Did you ascertain from them what, if any, increase 
they would require ? No. ' · 

4188. Did you not think it advisable, before determining on the adoption of these temporary log culverts, to 
ascertain the probable cost of more permanent work? I looked . upon their adoption as settled when the tenders 
were called. · -· . 

4189. · Still, as engineer in charge of the Scottsdale railway, is it not your duty to make recommendations to the 
Engineer-in-Chief' where you think changes can be made with advantage, for the permanency of the work? 
Certainly ; but I looked upon this question as settled previous to calling for tenders. · · 

4190. Is it.your opinion that the extra cost of the concrete culverts would have amounted to as much as the 
present temporary· log ·culverts ? Yes ; I believe so., · . · · · 

· ·4191. Still, you cannot speak definitely if .you have not received any offer for the contractors for extra prices 
they would reqmre ? Certainly not. · 

4192. What provision is made for crossing Barnard's Creek ? There are seven openings of 10 feet each. 
4193. Are those openings continuous? They are not . 

. 4194. Will you explai.n how it is proposed to put_them in? It is proposed to conduct the present channel from the· . 
road approach at Barnard's -Creek in'one channel of 6 openings, and between the 6 openings and the other opening 

I 
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to pitch the slope, to take the creek in that opening, and pitch between the two. .Any overflow will make its way 
into the channel. 

4195. Did the floodwater of Barnard's Creek extend across the flat? No . 
. 4196. Then the embankn{ent between the 6 openings and the 10 feet openi11g will not be subject to the effect of 

floods ? It may in some extreme cases, but i~ will be pitched with a stone embanltment. · 
~197. Is there any serious objection to divert the other creek so as to have all the openings continuoW!? It 

would have given a cross flow of water, which I think is objectionable. 
4198. Then you think there is no objection to a short piece of embankment between· the openings? Certainly 

not, in this instn.nce. · • 
4199. Is it not usually objectionable from a maintenance point of view? Yes, but in this instance it is doubt

ful with two creeks from which there may or may not be overflow. There is no depth of water there.· I anticipate 
that when the outlet channel of Barnard's Creek is got free from timber, etc., that there will be no overflow, and the 
other opening will take away the other creek altogether. . .· · 

4200. Then you think the flood water there will not seriously affect.the' stability of the embankment ? Certainly 
not. 

4201. With regard to the objection to the retaining walls and embankment in lleu · of the proposed bridge at 
Ulm. 16ch., what provision do you consider would be necessary, were such retaining walls adopted, to carry off the 
water? I think that a 2 feet culvert would clear off the water. 

4202. The area is limited ? Yes. 
4203. Is there suitable stone in the locality for masom-y? No, not the class of work fixed,-squared masonry; 

rubble masonry could be got, but not squared. 
4204. Do you not think a concrete retaining wall· there would be suitable? I would prefer a viaduct there. 
4205. Do you anticipate any difficulty in obtaining solid foundations for a concrete well ? No doubt a stone 

foundation could be obtained, but a concrete retaining wall would be costly. 
4206. It need not necessarily be a high embankment ? No, it could be a surcharged wall. 
4207. What is the relative price for concrete and masonry in the speci;fications for retaining walls? I do not 

recollect. 
4208. What class of masonry would you consider necessary to adc_>pt in such ]:>Osition? Rubble in mortar. 
4209. Will you quote tl_ie relative prices for stich masonry and concrete? · Y,es, I wilrgive you the prices: 
4210. I think you have proniised · to give the Commissioners the comparative cost of an embankment and 

retaining wall in this locality, in lieu of the-proposed bridge; will you also give the cost of a retaining wall in 
cement concrete 7 Yes. . · 

4211. From the experience you have had in carrying out the work of the Scottsdale Railway! so far, can you 
state if the quantities as scheduled represent fairly the amount of work .that will be required to be executed in the 
different classes 7 · So far as the work goes, I have no evidence to show it will not be done within the contract. 

4212. I want you to state whether the quantities in the schedule may be considered to fairly represent the work 
likely to be done? I think we will probably exceed .the quantities given in side cutting, principally owing to the 
settlement in No. 3 bank. 

4213. Can you state whether the quantities of side cutting given as entered•in the schedule have been obtained 
by actual calculations, or are they assumed ? That I cannot say ; they were furnished me by the Department. 

;i,214. Have you no reason to suppose they are assumed ? No. 
4215. Can you say whether the quantities for masonry, earthwork, and concrete are assumed, or have they been 

obtained from calculations based ori the contract drawings?. I cannot say. . 
4216. What is your opinion? My opinion is .that they have been taken from the contract drawings, but I 

cannot say. 
4217. Will you glance at the fi~ures as entered in the schednle in these classes of work, and say whether you 

think them likely to have been obtamed from actua,l calculation from the drawings, or merely assumed? I believe 
they mWlt have been obtained from a basis of calculation in some instances, and the others are assumed quantities. 

4218. So far as the work has proceeded, do you think that the actual quantity of work in earthwork, masonry, 
and concrete is likely to approximate with the quantities entered in the schedule? That I cannot say; I cannot 
say whether these will be exceeded. · · 

4219. Have you had anything to do with the preparation of this schedule? No. 
4220. Then you cannot speak from personal knowledge of the way in which it has been prepared? No. 
4221. Is it intended to construct any of the bridge piers on concrete ? Yes, the bridge piers and bridge abutments. 
4222. Are any of the piers intended to be constructed according to the design shown on drawing No. 18? That 

I am not prepared to say, because the designs of these bridges are in the hands of the Department. 
4223. Is the drawing No. 13 intended to be a detail drawing of concrete piers ? It is a type drawing or general 

drawing. I do not take it as a detail of the bridge that will be furnished me ; such detailed drawings are in the 
hands of Mr. Edwards, and are to be furnished me. 

4224. Are the detailed drawings for the several bridges of the line prepared in your office, or are they furnished 
by the Engineer-in-Chief? The detail drawings of bridges shown in the contract drawings by diagrams have yet 
to be fornished me by the Engineer-in-Chief. 

'1225. We were given to understand by the Engineer-in-Chief that the detailed drawings were generally pre
pared by the resident engineer in charge of the work : has not that been done in the case of the Scottsdale Rail way? 
It has to some extent, but not as rllgards the bridges I spoke of. . 

4226. Then, in the important works, such as the bridge over the Piper river, the details would not be furnished 
by you, but from the head office ? Yes, the Engineer-in-Chief is correct, and he asked me to furnish the designs, but 
I objected, saying that there were certain diagrams in the drawings, and the man who furnished the diagrams 
should make the detail drawings. 

4227 .. It has not been usual in your experience for the ~uperintending engineer officer to do so? No, and 
therefore I declined to do them. I allude t<i important works. 

. 4228. By Mr .. Lawder.-We understand you to inform the Commissioners that, as far as. you are aware, the 
designs were ~ot out by Mr. Edwards, or the Engineer-in-Chief? By Mr. Edwards, subject to the supervision ot 
the Engineer-m-Chief. · · 
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. 4229. To what distance on each side of the alignment was the ground contoured? I cll.nnot eay,-that v·aries. 
We contoured as far as we thought it desirable. 
· 4230. Can you inform the Commissioners from your experience of the country since the alignment was fixed 
upon, if it would have been at all possible to obtain a shorter, more level, and less tortuous ali!~nment by undertaking 
works of greater m11,gnitude, such as tunnels, viaducts, &c., within reasonable cost? Not within a reasonable 
amount,-that is, such an amount as would be acceptable in this colony. 

. 4231. And would not have been compensated for by economy of working the line? No. 
4232. With reference to the desigl).s at Dogwoad Gully viaduct, 13m. 75ch., do you think that a suitable desigri 

11.nd of sufficient strength for such a. high level, rate of grade of 1 in 49·5, and the alignment being on a curve of 
6ch. radius, the height of the centre tressel being 40 feet above the masonry cill, no longitudinal bracing to posts for 
27 feet in height above the cill, and no straining beams to resist the thrust of the struts ? I am not prepared to 
11.nswer the question. 

4233. Do you consider that viaduct a suitable one at a 6 chain curve ? As far as I know the design is a suitable 
one. I do not wish to express an opinion of the designs furnished to me to carry out as a servant of the Depart
ment by the head of the Nepartment. 

4234. · To what extmit is it intended to fell trees on each side of the line at deep cuttings ? At variable distances. 
Under the contract the distances were shown on the plan, but outside the contract of Messrs. Boland & Scott arrange~ 
ments have been made with the landholders for felling trees along the line at such distll.nces back as are necessary for 
the safety of the line. On high ground sometimes it goes back 5 or 6 chains. 

4235. Would it be a ·distance of more than half the height of the trees ? Yes. 
4236. What is the usual procedure in handing over land to "tlw contractors as adopted on the Scottsdale line? 

Under the specifications the _Minister of Lands is to give possession of the land to the contractors; clause 5 ofthe 
contract provides for it. 

4237. Has all the land been handed over to the contractors ? I think it has, but I am not certain. We could 
now take it within 7 days, according to Act of Parliament. It has been handed over by me. 

4238. Do you consider the contractors have got possession of all the land required b·y them, and that they are 
not placed under any responsibility in connection with the landholders ? Yes, as far as possession of the land goes, 
but not in other things. · 

WILLIAM PRIOR HALES, examined. 

4239. By the Chairman.-You are the Resident Engineer on the Scottsdale Railway, Mr. Hales? Yes. 
4240. You have charge of the western end of the line from Launceston to what point ? From 20 miles, as far 

as the line has at present gone, is my proper section, but I have temporary charge of the whole line. 
4~41. But your permanent- work will be from 20½ miles? Yes, it is proposed to divide it into three sections, 

but there is no work on the third section yet. 
424_2. How long have you been in the service of the Government of Tasmania ? About a little over three years 

now. 
4243. And you have been principally engaged during that time in the preparation of the contract ? No, the 

surveys. 
. 4244. Marking out the line? Yes; I had the preliminary work of the whole to do. I had the preliminary ex

amination of the whole cou:ntry, the preliminary traverse from the 23rd mile to 31st mile, and the permanent survey 
from the tunnel to the end of the Denison Gorge. 

4245. Then you only had that portion of the permanent survey from the tunnel to the Denison Gorge? Yes. 
4246. Well, as you obtained, no doubt, considerable experience in the preparation of the preliminary survey, are 

you able to.say that the best route has been adopted for the present line? Yes, I think so. 
4247. That is on the basis fixed by the Engineer-in-Chief that no gradient should exceed 1 in 40, and no curve 

more acute than 5 chains radius-observing these, do you think you have found the best obtainable line between the 
two points? Yes, I am fully satisfied of it. 

4248. What information did you obtain to enable you to make that statement? I took barometer heights and 
ran preliminary traverses in all likely places. 

4249. Supposing it had been thought desirable to have introduced flatter curves in the plan of the line instead 
of those adopted, how would that have affected the general locality of' the line? It would have increased the cost 
of the line to Scottsdale so much that the country would not look at it on account of the expense. 

4250. Before going into the expense, supposing the railway had been laid out with minimum curves of 6 or 8 
chains radius-would itl in short, have driven you from the present locality into another or one closely approximating 
to the present line? I Clo not think it would make much difference in that respect; but it is a point I have not 
really considered. 

4251. You are not able to give definite information as to that? If the Department had adopted 8 chain 
curves as a minimum, you are not prepared to say how it would affect the plan of' the line? No, I am not. 

4252. In carrying out' the. works, we observed at one part of line it was proposed to increase the area of' the 
cutting and diminish that of the banks by reducing the level of the line (making the cuttings deeper and decreasing 
the side cuttings) : can you state how tli.at has affected the contract? To what part do your refer-the 7 to 10 
miles? · 

4258. Yes? · Wen,· roughly speaking, it entailed 15,000 additional cubic yards of cutting, and saved 45,000 
yards of side cutting, and all the culverts were shortened-the 6 and 8-feet arched culverts being shortened. 

4254. You are of opinion that by this alteration the cost of the line will not be increased ? · Yes, decidedly I am. 
4255. In other words, you say by procuring 15,000· yards of cutting you save 45,000 yard's of' side cutting? 

Yes. . 
4256. But, supposing the contractor ib successful in resisting the views of the department, and obtains larger 

prices for cuttings than, appear on the schedule, how would that affect your estimate? It will be more than com
pensated by the greater reduction of the side cutting. But there is one point I would like to mention. We do not. 
admit in any way that we are called upon to pay anything additional for cutting, except as to the increased depth, 
and that I consider sub_judice. . 
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4257. Has the Engineer-in-Chief's attention been directed to this question? Yes. 
4258. Have the contractors made any claim for additional prices? Yes. 
4259. ·was the question referred to you .for report, or is it still under consideration? It is still under 

consideration till the work is completed. . • 
4'260. This alteration, I presumei was made for reasons of economy, and because it was difficult to obtain side 

cutting? Yes, that was the prineipa reason-almost the only reason. · · 
4261. Supposing you could have obtained additional material from cuttings, where ·would you have got side 

cutting from? Well, we would have had to scratch about all over the country. · 
4262. Ha_d you determined where you could have obtained side cutting before. you altered the grade? Yes, 

we had ascertained we could obtain a little on the flats below and on the other side- of the stream, but it would be 
shallow and full of boulders. 

4268. From what you know of the work, are you satisfied n~w that the alteration was a desirable o_ne in the 
interests of the department and the public ? . Yes. . ' . 

· 4264. You are acquainted with the locality of the tunnel ? Yes. · 
4265. What information did the department obtain as to the strata which would underlie the surface ground at 

the cutting; was it obtained by boring, sinking shafts, or in what way? By sinking shafts, as shown on the 
size of culvert. · 

4266. Was the information supplied sufficient to enable the qepartment to make a reliable estimate? Well, 
I cannot say that-you mean sufficient to judge of the nature of the material? 
· . 4267. Did the department, as a matter of fact, put increased prices on the tunnel in consequence of the doubtful 
n~ture of the ground r I do not know anything about the preparation of the estimates. . 

4268. Are you of opinion that the waterways as designed and carried out by you are sufficient to meet all re
quirements of floods and other casualties ? • Yes, as far as I can see, they are. The matter was carefully considered 
before adopting the size of culvert.· . . 

4269. How did you obtain data to determine this-the flood levels, for instance r The flood levels were got by 
each engineer on the sections of the permanent survey. . 

4270. Were the areas of the gathering grounds and watersheds estimated ? In some instances they were; but 
in most of the smaller ones the quantity of the flood water was taken. 

4271. As the country is very precipitous and broken, and the delivery of the water extremely rapid, do you 
think, taking these conditions into account, that the department has provided sufficient waterway in every case? As 
far as I know, I think it has. · . 

4272. As to the designs of tlie structures-we hav~ been told by Mr. M'Cormick that it is pro1iosed to put log 
culverts on the Scottsdale side of the line commencing from the tunnel mouth. Are you able to say from experience 
what the average life of these timber culverts and bridges ,vill be? No, I cannot; I have not had sufficient ex-
perience of this country's timber. · 

4273. Are you.aware of any buildings or structures in the locality that have been erected with indigenous timber 
which have lasted for any time, and what time? No, I cannot give any instances. 

4274'. Assuming that you had been principal engineer of this line, would you have adopted wooden structures 
for the /)astern portion of the line, or would you have built them in'concrete similar to those on the western portion?: 
I would rather not answer that question. , . 

4275. Are you satisfied from what you know of the timber that the life of these culverts will be that of the 
ordinary duration of this Colony's timber ? Yes. 

4276: _And" that the timber is sound, good, and of average durable quality? Yes. 
4277. What would be the cost of a concrete culvert compared with one built of timber ? I have not the ne-ures, 

and could not from rnmnory e,·en give it approximately. I have run out an estimate that the one we were lookmg at 
on Friday would cost £100 extra at the schedule rates only. 

4278. What culvert was that ? The one a little over 26 miles. 
4279. At the Scottsdale end, close to the tunnel? Yes, the one they are building now. 
4280. Can you not give the approximate cost of that culvert in wood as compared with the cost of a similar 

structure in concrete? It could only be by J.'.unning out the comparative cost, and that I did, finding that in this oose 
the differen~e was about £100 in favour of wood. 

4281. !fit was only £100 in favour of wood, would it not be better--to build it of permanent rather than of 
perishable material? Well, it is just a question of interest, sinking fund, and that kind of thing. But there is another 
consideration-we would not get that work done at the schedule prices. 

4282. Would you not have insisted upon the work being done at schedule prices? I do not think so. 
4288. Why ? The contractors agreed to construct log culverts, and to insist upon · substituting other material 

would not be fnir. · 
4284. But does not the contract contemplate the fact that the Engineer-in-Chief may, if he deems it desirable, 

use any kind of material in building culverts and bridges other than the material described 1 Yes, there are all the 
usual clauses of that description, but I consider it would be a breach of faith to insist upon it in this case. 

4285. As I understand the question, would it not have been possible to have made some arrangement with the 
contractor, leaving him to arrange hereafter with the department at a fair price? I should have had to get the 
sanction of the Engineer-in-Chief before I was allowed to make any arrangement for an alteration of that ·nature. 

4286. Supposing the Engineer-in-Chief had ordered the contractor to complete the structure in concrete, was 
there no power under the contract to protect the contractor and refer his claim to arbitration? Yes. 

4287. Would not the contractor's intereste be fairly considered in such case? Yes. 
4288. Well, bearing that in ;mind, was the question ever submitted to you by the Engineer-in-Chief? No. 
4289. Or by the superintending engineer, Mr. M'Cormick? No, we have discussed it often enough. 
4290. Ana° what decision did you· arrive at ? Well, we never touched upon it except privately and quite 

unofficially. 
4291. Suppose the department determined to build concrete culverts or stone culverts in place of the -wooden 

· culverts, how would that affect the progress of the work. Would it accelerate or retard the work? It would 
retard it. 

4292. To what extent? It would be quite impossible to estimate. 
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4294. Take that culvert at the eastern approach to the tunnel. Supposing you had:insisted upon the 'contractors 
builq.ing a concrete. culvert at that point, how .would that have affected the work of the tunnel? · They would. have 
had to carry their material a considerable distance over bad roads bet pre they could .build it. 

4295. Would they have had to provide a temporary structure? Probably they would. Tnat would be,easy 
. enoug~. ' . , , • . 

4296. What would be the cost of a temporary structure ? Very trifling ; I do not suppose it would cost more 
than £50 at the outside. · y • • • 

4297. Then do you think that should stand in the way of deciding as to the nature of the permanent structur~ ? 
I do not quite understand the question. . · ' · · . · 

42~8. Supposing the Department insisted upon the contractors building a concrete culvert, which neces·sitated 
their providing a temporary opening over which they could tip the earth to form the embankment-would the cost 
of that temporary culvert be so great as to influence the Government in deciding the nature of the etructure? No; 
I do not'think so. . . - · . · 

' 4299·. Was tlfat question ever considered by the Department? I cannot say. 
· 4800'. flave you.made any en,quiry as to the probable time the: tunnel will take to complete? Well, I have 

made an estimate of the time, but it depends entirely upon the way it is worked, and that is not settled yet .. I do 
not think it will be finished at the end of the contract time. ' . , 

4301. As the tunnel is the key of the work, assuming it is not completed in the contract time,'how will you get 
the rails laid down between it and' Scottsdale? Cannot lay them down at all until the tunnel is finished, nor'is it·· 
worth while. 

4802. Then the·failure of the contractor to complete the tunnel in the contract time would leave the road on the 
eastern side of the tunnel without ruils ? , Yes, unless he was prepared to ship the rails to Bridport , and cart them 
over B miles to the line. 

4803 .. Have you ever made representations to the contractors as to the.present rate of progress? Verbally, I 
have. · ' • · · ' 

.4804. Are you satisfied that they have used their best endeavours in carrying out the works up to the present 
time? Yes, I.think tlfey have done their best. - ' . , 

4805. What ballast do you propose to use? Simply propose to use that mentioned in the specification-gravel 
' ·or broken storie. · - · 

4806. Are you able to obtain suitable gravel? . Well, we will get some, but i1ot enough. 
4807.· Upon what portions of the line do you think you will obtain it.? The only deposits of gravel of ~ny 

extent are near St. Leonard's, close to the Deloraine Railway. · . · · . · 
4808. How do you propose, supposing the tunnel is not completed a·nd no gravel is to be obtained oil. the eastern 

side, to ballast that portion of the line between the tunnel and Scottsdale? We may get a deposit of gravel there-
I do not know yet. There will no doubt be deposits found we did not know of befure. . , . 

4809. Do you anticipate any difficulty in getting ballast ? · Yes, I do. 
4810. Is the contractor endeavouring to obtain ballast on the eastern side of the line? Not on the.eastern side 

yet,-it is almost toci soon to think ,of it. _ · · _ . 
4811. Do you imagine that any delay will he occasioned to the opening· of the.line for want of ballast on the 

easte~n side? Well, itis very hard to say. The whole condition of things may be altered by the time we want ballast. 
4812. It has been pointed- out that the contractor experienced some delay through the .neglect of the Govern

ment to give him possession of the land-is that a fact? Well, they have simply taken possession and gone ahead . 
. on every part of it except a small portion. 

- 4318. The~ the contractors have not been retarded in this respect? Practically, no. 
4814. Have the contractors ever applied to you for the possession of land ? Yes. 
4315. What did' you- do ? I said I could not give him possession. . · 
4816 .. Why not? · At that time .we could n~t, because the Government could not take posse~sion until they had 

paid for the land. · · 
4317. Is there an Act of Parliament which compels the Government to pay for the land before they give the 

contractors possession of it? It was, till the end of 1885. 
4818. Then from the 81st December, 1885, that former provision has been superseded? Yes •. 
4819. How is it under the present A,ct? The Gove~nment take possession upon giving 7 da,ys notice.· 
4320. Since that time has any question relative to the possession of land arisen between the contractors and 

~?~. ' . . 

4821. And 'they can go on any portion of land between Scottsdale and Launceston? Yes. 
4322. Do you think the amount mentioned in the contract will be absorbed or not when the works'. are 

completed ? I cannot say ; but no doubt it will .be all expended. . 
4828. Do you think it will be· sufficient? I cannot say; I have never made any estimate. 
4824. Have any of the works, up to the present time, 1:Jeen increased in such a manner as to lead you.to antici.: 

pate there will be, a deficiency in the amount? Well, bank No. 8_ will require _additional :material. 
4825. To what extent would that addition amount? Say it takes 10,000 yards (that is quite _an approximation), 

that would be £750. · 
4326:· Well, will there be any saving in that portion of the line .previously indicated, where the cutting was, 

increased 15,000 yards and the side cutting decreased 45,000 yards ? No, they balance one another in cost, the 
i5,000 being at 4s. 6d., and the 45,000 yards at ls; 6d. ; so these figures will balance. ' . 

4827. But you said ihe culverts would be shortened? Yes, there is a·certain amount of saving there. 
4328. You do not anticipate much saving from that? About £200. 
4329. Are there any other port~ons of the line where you think there will be an increased cost? I am not 

aware of any at present, not ·of any moment. . . · 
· . 4880. Are you quite satisfied of that ? You see, I had nothing to do with making out the schedule or estimate, 
and, do not know. how it is made up or arrived at ; but, taking the d:awings, I am not aware. of anything of any 
magnitude that will be exceeded. Of course, there are one or two little places we were looking at the other day 
where the cuttings will have to be sloped a little flatter, but that is a,ver.y small item. · - . 

) -
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4831. Are you satisfied with the general manner in which the contractors are _carrying on- the work ? Yes. 
4382. Do you think they give reasonable attention to your orders ? · Yes. 
4383. With reasonapl~ despatch ? Yes: · 
4334. By Mr. StanlejJ.-As Resident Engineer, I presume it is part of your duty to measure up the work from 

time to time ? Yes. 
438.5. From your experience so far, can you say_ whether the work as ·measured agrees fairly with the 

quantities in the schedule? Yes, fairly well. 
4336. Under all the different classes of work? Yes, as far as I am aware. I· have not made any very 

exhaustive comparison upon the subject. 
4337. Was the disposal sheet for earth work ever furnished by the Department to the contractor? Fcir the 

balance of earthwork, yes. 
4338. Did you find that work tolerably correct? Not always ; the per-centages of increase do not al ways 

work out. 
4339. Did you find the quantity of side cutting provided suffi_cient for carrying out the work? No, that will be 

exceeded. 
4340. To what extent? I cannot say; I have not gone into it at all . 
. 4341. I observe there are 70,000 cubic yards of side cutting provided for in the schedule: can you not give some 

idea of the probable total quantity likely to be required? Yes, I could in the office. 
4342. Will you furnish that information to the Commissioners ?_ Yes. 
4343. Taking the items under the headings of concrete, brickwork, and masonry, do the quantities given under 

these headings in your opinion fairly represent the actual amount of work to be executed? I cannot say; I have 
never gone into it. · 

4344. But, judging so far as you have measured the work, can you give .any information as to. how they 
will compare? You see we have executed certain works---'so many yards of this material, or this other, which are 
not connected in any way. 

4345. C'an you say, from your-observations, whether the quantities in the schedule have been prepared from 
Mtual calculation on the basis of the contract drawings, or do you suppose that the amou_nts are estimated? I have 
not the slightest idea. 

4346. You have formed no opinion upon the subject.? No. 
4347_. In carry_ing out ~he survey for this line, did you ~eceive any instructions as to the combination of 5-chain 

curves with the rulmg gradient of 1 m 40 ? As far as practwable, the grades were to be eased on the curves. 
4348. As a matter of fact, has the minimum curve been used in combination with the ruling gradient ? Yes, I 

·think it has, in one instance. 
4849. In only one ins_tance? I mean in one length of the line. 
4350. What part of the line is that ? The upper portion of the Denison Gorge. 
4351. Do you think that was unavoidable ? Yes. 
4852. Supposing, instead of using 5-chain curves in that locality you had adopted minimum curves of 8 chains, 

what effect would that have had upon the location of the line ? Well, no doubt it might have considerably affected 
it, but I am not prepared to say what it would be. 

·4353. Would it have necessitated taking it another road, or could you follow generally the same route? I 
cannot say. It would enormously increase the cost of the work. · 

4354. How many curves do you think of the minimum raclius occur on a grade of 1 in 40 ? Three or four, I 
think it is. 

4355. Do you think that the adoption of 8-chain curves instead of these few 5-chain curves would have had a 
very serious effect on the cost of the line per mile throughout ? Yes, it would enormously increase the cost ot the line 
throughout ? .\nc>ther thing, we should not have got the grade. . 

4356. By lengthening the contour you would. You do·not think under the circumstances that it is practicable 
to introduce 8-chain curves in lieu of the 5-chain curves in that locality ? No,_ it is not practicable. 

4357. Were you engaged on the preliminary survey of"this line? Yes. 
4858. Is the line now being constructed identical with that submitted for· the approval of Parliament? No. 
4359. Does it differ materially? ·Yes, very considerably. 
4360. Can you state generally in what respect it differs? From the 23rd' or 24th mile it takes a different line of 

country altogether. 
4361. Did you receive _instructions from head quarters to make this alteration ? Yes. 
43_62. ·was it upon your recommendation that the alteratio~ was adopted ? Yes. 
4368. Do you consider that the alteration was more economical, and shortened the line ? Yes. 
4364. How does it compare, in regard to accommodation of settlement, with the original line subinitted to 

Parliament for approval? Practically l do not think there is any difference between the two. The present line is 
three miles south of the Parliamentary line, and there is not much settlement in that part of the country. 

4365 .. Can you state. what the practice is here in reference to alterations· made in, carrying out the permanent 
survey from the Parliamentary survey? In this case I reported in favour of a trial of this route when I sent in the 
line approved by Parliament, and recommended it should be b·icd. I think: you will find some remarks upon it in 
Mr. Fincham's printed report .. 

4366. Which printed report do you refer to ? It is a Parliamentary paper published ~in December, 18831 or 
January, 1884.. · · 

· 4367. Was the altered line submitted for the approval of Parliament, or was it adopted on: the authority of' the 
Minister at the head of the Department? I am not sure whether it was submitted to Parliament or not. 

4368. In answer to the Chairman you stated that in most cases the waterways had been determined by observing 
the flood l~vels : in the case of the smaller gullies, where you might not have had an opportunity of observing them, 
how did you determine the-necessary size of the waterways? I did not determine them •. 

4369. Who did?· Mr. Fincliam. and_ Mr.: M_'Cormick. l only returned. my ideas upon my own section .. 
4370. Did you give any data by which the, proper size of the waterways could be determined ? No, 
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4371. Then what had the department to guide them in fixing the size ? The observations of all those streams 

during the progress of the survey, which took a considerable time. 
4372. But who reported on these observations? Each engineer· on his own section, and Mr. M 'Cormick, who 

auperintended the survey. 

~373. But, I_ presume, Mr. H~les, it ~ould hardl_y be likely that you would have a.n opportunity of seeing all 
the different gullies afte~ heavy ram ? Oh yes; we did. 

·4374. Did you not consider it necessary to ascertain the watershed areas in order to determine the size of the 
culverts ? It would have been a work of great magnitude to do so. 

4375. Are you not aware that this is usually the practice in other places? Yes, I am quite aware of it. 
4376. Did you not think it the safest guide for the department in such matters ? I dare say-it might be ~ery 

safe in some countries, more especially flat countries where there is a very long watershed. 
4377. You do not think in rough countiies, where the water flows away rapidly after heavy rain, it is all the 

more necessary to obtain information of this kind in order that the department might determine the size of the 
waterways? In some cases it might be necessary, not in all. · · 

4378. Referring to the map it appears that the general alteration made from the Parliamentary survey is 
from the 24th mile to Scottsdale? Yes. 

4379. Is the alteration chiefly through Crown land, or does it pass through alienated land? Chiefly through 
Crown land. · 

4380. What route did the original line follow? From the 24th mile it went west of Red Hill and joined Mr. 
Climie's original survey near Hall's track; thence through the Denison Gold Fields across the Forrester and over 
the Brid range, and joined the preseat line at the Brid River. 

4381. You stated, in answer to the Chairman, in regard to substituting concrete culverts for the log culverts 
now being constructed, that the contractor would·probably require an increased price for concrete? Yes. 

4382. Were Messrs. Boland & Scott ever asked to submit a price for concrete in this locality ? No. 
4383. Have you any idea what extra price they would probably have required? No, I have not. 
4~84. Would there have been _any difficulty in getting suitable stone in the localities where these log culverts 

are bemg constructed? In some cases there would be great difficulty. 
4385. Take the culvert at the Scottsdale end of the tunnel,-is there not plenty of stone there that would answer 

for concrete ? No. 
4386. Are you of opinion that suitable stone for the purpose of concrete could not have been obtained within a 

reasonable distance of the sites of the log culverts? For most of them it could not. 
4387. Would sand be difficult to obtain? Yes, in most places it would. 
4388. What distance do you suppose the contractor would have had to cart stone and sand, on an ~verage? 

From 10 to 15 miles. . · 
4389. And what difference do you suppose this would have made to the cost per yard of the concrete? It 

would probably have doubled the price. It would depend upon the distance the stone or sand had to be carted? 
4390. Are you of opinion that the contractors would have required double the price for concrete under the 

circumstances? I should not care to undertake it myself for less. 
4391. If the concrete is 50s. per yard, that would be £5 per yard? Yes. 
4392. Then, assuming the work.could be done at that price, what do you sup1Jose the difference of cost would 

be between concrete culverts and the log culverts now being constructed at the Scottsdale end of the tunnel? I 
have not the quantities to e_nable me to make the calculation. 

4393. I think you stated to the Chairman that, at the amount estimated, there would be a difference of £100 
taking it at the schedule rate? Yes, at the schedule rate. · 

4394. Well, assuming that the concrete would cost double that, would not the difference be £200? No, it 
might be trebled ; it would depend upon the relative cost of the two works. 

4395. Will you furnish an estimate showing the actual difference in cost, assuming the price of concrete to be 
double that in the schedule for that particular culvert? Yes, I will make it out. 

4396. Have you ever considered the desirableness of substituting a retaining wall and embankment for the 
present bridge at 13m. 17ch.? I have not gone into the matter; but I would not care to have anything to do with 
a retaining wall in such a place. 

4397. Do you think there would be any difficulty in securing a foundation? You would get a foundation right 
enough-you mean a Rurcharged wall? 

4398.A Yes? I do not think it would pay. 
4899. Have you ever made an estimate of the difference in cost? No. 
4400. Then it is only from your general idea of the work? Yes; only supposition. 
4401. By Mr. Lawder.-You have informed the Commissioners that you have arranged to ease off or reduce 

your gradient where sharp curves intervene upon the line : how do you propose to do that? I do not propose to 
make any alteration in the plans. It has been done where practicable. · • 

4402. To what degree has this been done? Instead of 1 in 39 they have been eased off to 1 in 441 and sometimes 
1 in 50. 

4403. Is there any ratio for doing that, or is it simply approximated ? The ratio I use my~elf is, if you run 1 in 
401 you want to ease that off to 1 in 44 on 5-chain curves to make the resistance equal. 

4404. You think that makes the resistance equal to what? To I in 40 on a straight line. 
4405. Has that been done upon the curves in the contract drawings, or- do you do it as you carry out the work? 

It is done on the contract drawings. 
4406. Would you kindly point out where that is done in the case of the Denison Gorge? It is not practicable 

in the case of the Denison Gorge. •· 
4407. Would you kindly point out where it ha~ been eased off in this way'? It is eased at the proposed viaduct 

at 13m. 75ch. 
4408. 'l'hat is 1 in 49·5 grade, 6 chains radius : :are there any other portions of the line where it has not been 

practicable te do this? I have not examined them, but it is apparent that it is not practicable to do so at 17m. 
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4409. Has it not been done only at the expense of greater steepness in the approaches to the curves? No, I 

should tl1ink not. 
4410. Had the grade on the curves not been ffottened, would the general grading· of the line have been lees 

steep? I could hardly say. 
4411. I notice that from mile 28, the site of the Denison Station, to mile 31, there is a fall of 360 feet with a 

grade almost the whole way of 1 in 39·6 to 1 in 44 ; and upon this steep grade you have told us that the 5 chain 
curves could not be made easier, nor could the grade be lessened or eased off at these sharp curves. I notice also 
that from mile 31 to mile 84 inclusive, the grade is practically level. Would it have been at all possible to have 
taken a line higher up the hill side from that mile 34 towards mile 28, so as to have equalised the grade to, we will 
s:i,y, I in 80 throughout, with perhaps a short increase of the length, and thus have avoided the sharp curves on very 
steep grades which now exist in the alignment at the Denison Gorge? Quite impossible; we would not have then 
had such a good crossing. 

4412. Well, then, is there nothing to prevent, other than this crossing, the alignment bein~ taken higher up the 
hill side between the 31st and 34th mile so as to have taken advantage of the long easy grade m ascending the hill ? 
I am not tied to the present crossing of the east branch of the Denison at 30m. 75c. 

4413. Are you iu any way tied to the line between the 81st and 34th mile? No ; only between the 31st and 28th. 
I am tied to the following crossings; viz., 28m. 78ch., 29m. 4ch., 29m. 20ch., 29m. 50ch., and 30m. 14ch. 

4414. Would not then a slight detour enable you to get a better grade? It would not have helped me, it would 
only have taken me up the eastern branch of the Denison without any advantage. 

4415. Could you not have come round and ascended the hill at the level of the present site of the Denison 
Station? No, I could not. 
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THOMAS MATTHEW ATKINSON, examined. 

4416. By tlte C!tafrman-What is your profession and position? Civil Engineer, and Contractors' 
Engineer on the Scottsdale railway. 

4417. Were you formerly employed by the Tasmanian Government? Yes. 

4418. What position did you hold under the Government, and what were your duties? I was in 
charge ofa section of the Scottsdae line, also on the New Norfolk, Brighton-Melton Mowbray, and Sorell 
lines as Engineer-in-charge, carrying out both of those surveys. 

4419. Had you nothing- to do with the survey of the Scottsdale line before the work was laid out? 
Yes, on Mr. Hales' section. 

4420. I lrnnrl you a plan of the country traversed by the present Launceston and Scottsdale railway, on 
which there are marked certain lines : will you state what those are? Mr. Climie surveyed the line by the 
Lower Piper, which, I believe, was 66 miles in length, and Mr. Hales asserted he could get a shorter 
route. · 

4421. What would have been the length of Mr. Climie's line? 66 miles. 

4422. What was the maximum elevation on that line? I do not know. 

4423. What was the sharpest curve? 5 chains. 
4424 What was the steepest gradient? 1 in 40. 
4425. We have heard that the grades and curves on that line are less severe than on the present line, 

is that so, or is it the reverse? The line as surveyed could not be taken as a representation of facts, as it 
was only a trial survey. 

4426. Will you state in what this misrepresentation consists? At Muddy Creek, near Scottsdale, the 
line was surveyed in the centre of the creek ; whereas it was shown in the siding. 

4427. Is there any other? That is quite sufficient, I think. 

4428. That would only indicate a misstatement as to a particular locality ? 

4429. Do you speak of the line generally, or only of a particular locality? 
a !:'articular locality. 

4430. Does the present line cross Muddy Creek 1 Yes. 

.Yes. 

Only of Muddy Creek-

4431. How :iiearly does the line approach to that su~veyed by Mr. Climie? Nearly so. There is 
an alternative route, and the Ministry accepted the alternative route, Mr. Climie's route being abandoned. 

4432. Are you acquainted with the curves and gradients on the present line now being constructed 
by Messrs. Boland and Scott? I am. 

4433. Will you describe what is the ruling gradient and sharpest curve? I in 39·6 gradient, and 5ch. 
curves. 



.. · .. 

169 
4434. What is the mileage of Muddy Creek? About 46¾ miles. The total length of the line is 47m. 

7ch. 

. 4435. Do you know where the present line and Mr. Climie's line joined? No; Mr. Sheard 
·· surveyed that. · . 

4436. Are you tolerably well . acquainted with the contour of the country between Launceston and . 
Scottsdale? I am. .I have walked over it, ridden over it, and worked over it. _ · 

4437. Are you satisfied, with your knowledge of the country, that the line determined on, and now 
being constructed, is the best that' could be found? The route is the best, but the location might have 
been better in places. We might have done away with a number of the 5ch. curves, and still have kept to · 
the 1 in 40 grade. 

4438. Will you indicate where changes could have been made? Yes, I will. I am quite convincerl 
that the route adopted is the best obtainable, but the location might possibly have been altered with 
advantage. In one particular case, from 13m. 45ch. if the gradient, that is the ruling gradient, of 1 in 40 
had been adopted from that chainage to 16 miles, and keeping further up the Piper River, the viaduct might 
have been done without; that is the.viaduct at Dogwood Gully. I qualify my statement by saying that from 
13m. 45ch. to 13m. 63ch. I find they have a grade of 1 in 49·5. I then find from 13m. 63ch. to 14m. 
50ch. they have a gradient of 1 in 44; then a vertical curve from that chainage up to 14m. 59ch. They 
then go on a gradient from that chainage up to 15m. 3ch. by 1 in 132. They _then have a vertical curve 
which must break that gradient. They then .have a vertical curve at break of gradient up to 15m. 11ch. ; 
they then fall in 1 in 49 to 15m. 38ch. ; then have a vertical curve up to 15m. 44ch.; and then go on the 
limit to Piper River. If the whole of the gradient had been worked off in a 1 in 40, and by keeping up·, 
the Piper River, they might have got over the Dogwood Gully with a moderate amount of filling. . 

4439. Assuming that what you propose had been carried out, would not the entire elevation of the _ 
line have been changed by adopting a ruling grade of 1 in 40? It is siding ground all the way. The 
contour of the country is similar for 100 feet one way or the other. · 

4440. Twenty or thirty feet is a comparatively small matter, but it would probably alter the route 
altogether if the vertical elevation was altered. Would adopting the inore severe gradient have allowed 
you to follow the same route? Yes. It would have made no difference as to route. 

4441. You say it would have made no difference to the route; but suppose you had to leave the range
and go .to another, how could you then have followed the same route? I simply say that from 13m. 45ch. 
to 16m. we have one continuous ran()'e to follow, and it is simply a question of gradient from there to 
Piper River. " · 

4442. Assuming you had got a through· grade ofl in 40, what curves would you have got? You 
would have to stick to five-chain curves. · 

4443. If you make a steeper incli~e and sharpei' curve would it not be better to adhere to the Government 
plan? . The Government have to provide rolling stock, and it would make very little difference to the 
Government if the line had a few more 1 in 40 grades, and it would probably have saved the viaduct. 

4444. Have you ever made any preliminary survey on this route? I have on Mr. Hales' route. 
4445. Then the remarks you have made are based on practical knowledge? Yes, and I have not got 

a five-chain curve on my section. I flattened my gradients and put in six-chain curves. I am sure that 
1 in 40 gradients and five-chain curves are not advisable if they can be done without. 

4446. What you have to do is to deal with the country as you find it. What do you suggest to the 
Commissioners as an improvement on the present line ? I would suggest to lengthen the line, flatten the 
gradients, and increase the radius of the curves. 

4447. I understand tha~ your previous proposal was the reverse of this?_ That was not my proposal. 
I was reforring to one particular point, and not to the whole route. 

4448. Did you recommend that alteration ? As my instructions were to carry out the location of 
the line with 1 in 40 gradients · and 5 chain curves, it was my duty to carry it out so as to get a line as 
cheaply as possible. I consider it my duty to erect"the viaduct, although not believing in it. 
· 4449. If you could get a flatter curve with a less acute gradient, would it not be better to advise your. 
Chief of the fact? I could do it. If you flatten your gradients and lessen your curves you have more 
work. Our instructions were to get the best route we could as cheaply as possible . 

. 4450. How wot1ld that accord with reference to your remarks respecting Dogwood Gully? The plan 
itself shews the lesser work. If the Government had stuck to the 1 in 40 gradient and 5 chain curves the 
Tlogwood Gully viaduct might have been done without, but would require filling up. · 

4451. What diflerence in cost would that be if the work was less? The gradients would have been 
increased and the curves lessened, decreasing the cost ' 

4452. At one portion of the line, between 8 and 9 miles, and before getting to Dogwood Gully, the 
Government propose to lower the level of the formation on account of the difficulty in obtaining side
cutting at this spot, and where Mr. M'Cormick pointed -out that a large quantity o( side-cutting was 
scheduled. Do you think the · alteration an . advantageous one? I do not know how to answer that 
question. My answer is not to affect my firm's interests. Apart from that interest my answer is on 
public grounds. I think they are perfectly safe in doing so from an engineering· point of view. 

4453. Assuming that the lowering of the formation is a matter of equitable arrangement between the · 
Government and the contractors, what is your opinion? That I should deem it safe for them to do so, but 
I refuse to go into the matters between the contractors and the Government .at all .. 

4454. By Mr. B_tanley.-From your knowledge of the country which of the two routes surveyed do 
you consider would accommodate the largest settlement, and would have been the best line? The Lower 
Piper route, as far as the set.tlements are concerned,-no doubt of that. 
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4455. Which of the two lines do you consider the most economical.to com1truct? The present line is 

moi·e expe.nsive, but shorter. 
4456. Taking into account the difference of mileage, which of the two lines would cost most? As 

far as figures go the cost is about equal as regards cost of construction, but the present lil).e is 7 miles 
shorter, and maintenance &c. would have to ~e taken into consideration. 

4457. In view of the larger settlement which you state the lower line would have accommodated, 
which would probably be the more reproductive, taking into consideration the relative length of both Jines? 
I think the present line will be the more reproductive. It will be a good deal better to make a loop line 
to Lower Piper rather than take the trunk line all the way round. The Lower Piper line would 
immediately tap more settled country, and give greater return, but in the ~ncl the present line would have 
to be made. 

4458. For what purpose?· You would have to tap Upper Piper and 'German Town, and country noor 
Piper settlement, and make the same, which is the same line that is now being made to Scottsdale. 

445\:l. You stated,'in reply to a question, that you were opposed to combine sharp curves with the 
ruling grade of 1 in 40? Yes. · 

4460. What effect would it have had on the cost of construction if, instead of having 5 chain curves 
where 1 in 40 gradients occur, the minimum radius bad in such cases been fixed at 8 chains, or to hani 
flattened the gradient when 5 chain curves were used? In many places it was almost impossible to get 
8 chain curves; it would have increased the cost £1000 per mile, as we would have had to tunnel. 
· 4461. How many places are there where the minimum curve of 5 chains occur in 1 in 40 gradient? 

A great number, at the Denison Gorge particularly. · 
4462. In how many places does this combination occur? Having looked at tJ1e plans, I find there 

are seven 5 chain curves in 1 in 40 gradients. 
-1463. Are you ·of opinion that to have eased the curves or flattened the gradients at these places would 

· have resulted in a serious increase in the cost of the line? I think &t these particular places it would, but 
it ,rnuld not usually. · 

. · . 4464. My question only refers to the cost where there is a combination of the minimum curve and 
maximum gradient. Are you still of opinion that it would l1ave seriously affocted the cost of the work 
had these gradients and curves been eased at these particul!lr pla'ces? I feel quite-convinced that it could 
have been eased to 6 chains without increasing the cost very much. I would not go beyond that. 

4465. In cases wh~re it would be impracticable or unadvisable to ease the curves, would it not have 
been possible to flatten the gradient? I am quite convinced of that, but it would have increased the work. 

4466. But seeing there are only seven placet1 in which they occur, ·would it hav_e had ar:y scriou~ 
effect on the cost of the line? I feel tolerably convinced that it would have been better to Hatten the 
gradient, if not to ease the curves. · 

4467. On the section of the line that you surveyed, did you avoid the combination of sharp curves and 
steep gradients? I did, for the simple reason that I tI10nght the _combination unadvisable, and to _be avoided 
if possible. · -

4468. Whaf part of the line dici you survey? From 31m. to 38m. 
4469. Is that through rough country? Yes ; from the foot of the Denison Gorge to Buttongrass 

Plains it is very'patchy country. 
4470. Did you use the ruling gradient on any portion of the line? I did, but not to any great extent. 

I had to get over saddles with it. 
4471. Can you state whether the firm you represent tendered for the Scottsdale Railway on the faith 

that log culverts would be adopted in the places shown on the sections beyond the tunnel ? Yet<. They 
tendered with a thorough faith that wooden culverts would be adopted there, and put in the prices for con
rete on that understanding. 

4472. ·would the substitution of concrete for 'Jog culverts have had a serious effect on the contract? 
I should think I had a cle~r claim for breach of faith on the part of th~ Government. · 

447 J. What would be the extra cost of constructing concrete in lien of log culvei·ts? Thirty shillings 
per ya_rd at least above the schedule rate. . 

4474. Did your firm make any offer to the Department in regard to substituting concrete for log 
culverts? No, certainly not. 

4475. Were they not asked to do so? Not to my know ledge .. 
4476. Can you state approximately what the cost of the log culverts will be which the Commis~ 

sioners examined· on the Scottsdale side of the tunnel? . I cannot remember. 
4477. Will you furnish the Commissioners with the cost of these culverts? Yes; 
4478. Also the cost of concrete culverts in lieu thereof at the prices rou liave stated? Yes. 
4479. From your knowledge of the character of the timber used in the construction of such works as 

this, at what term would you put_ the life of these log culverts? .Seven and a half years. 
4480. Do you think at the end of that time it would be safe to remo;e the centre row of piles and trust 

entirely to the cross logs in putting in a concrete culvert? I do not think it would be safe to allciw the cross 
logs to rest on the side piles only. My experience shows me that no man could let the bank down on tl1e 
concrete with safety. 

4481. Do you think it advisable to adopt the timber in lieu of concrete? I do not. I think it is a 
mistake. · 
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· 4482. Referring to bridge which it.is proposei to construct at Dogwood Gully-13m. 75ch,:--wl\at is 
your opinion of i:he _suitability of this structure according to the designs furnished you? I am afraid it is 
~haky. 1:he inclines of the braces are not equal, and there would qonsequently be an unequal strain,' which 
1s not advisable. · · • 

4483. Have you made any suggestion relative to th~ bridge designs furnished you? . None whatever. 
4484. If you have any fear of the safety of the strqcture .do you not incur considerable responsibility 

in erecting it ? Certainly not, because it will last my time. · · 
' . 448'5. Do yori: mean that it will probably last during· the term of the contractor's maintena~ce? Yes, 

' that is•·what I mean. · · · . • ·. 
,. 

4486. Do you think it would be practicable to. substitute a retaining .wall and embankment at this pla,ce T 
Y& . . . . 

4487 .. Would it be practicable keeping the line as it is? Yes, it certainly would .. 
4488. Do you think the cost would be much greater? The first cost might be great'er, but in the· end 

it woul~ be_ cheaper, because it would only be necessary to put in a 4 feet culvert, and then you would be · 
done with 1t. · . , . 

4489. Would· there be any difficulty in getting material in the locality to form an embankment? I 
would have a side cutting within 10 chains of the site. .. · , ·_ 

~ 4490. Would the~e be any difficulty i~ getting a sound founclatioi1 for the retaining wall ? _N o~e . 
whatever; it is good solid rock. . · - · , · · 

. 4491. Will you furnish the approximate cost of the retaining wall and embankment compared with.that · 
of the present bridge ? ' I will do so. , . \ , 

4492. · Was it intended to ~dopt concrete for the piers of severai of the bridges? Y~s: 
4493. Are these piers to be built acco~ding to the, designs shown in the type contract drawings? No, 

there are detailed drawings furnished us of all timber bridges. , - , ' 
· ·4494_ The piers ~re not to .be wholly of concrete? No~ only on timber. That is, th·e pier of the Dog-

wood Gully viaduct. , · ' · 

4495. The:ri. the foundation of the pier i• merely constructed of concrete? Yes .. 
4496. Does that apply to the bridges where iron girders will be used? No., 

· 4497. In that case of what design is 'it intended to construct the piers? As far as my orders a1:e at 
present, iron gird.ers are to be put on concrete abutments. We have no double spans in iron. · . 

4498. Are these coiicret~ abutments or piers to be built according to the design on the type drawings ? ' 
Yes, generally, but deta.ils are forwarded from time to time. · · 

· 4499. According to these· designs, are the piers to be built with any batter? Yes, 1 in 12 for the pi~rs, 
and 1 in 8.for the abutments. · .. . . . , . · · 

4500. In the case of the viaduct over Piper River, is the concrete pier, so far as you know, to be built 
according to the type drawings ? If I get no drawings I w:ill build it that way. , . 

450]. Has that pier no'batter transversly? · None whatever. 
4502. From your experience in connection with this contract, can you state· whether the, quantities 

ahown in the schedule of the contract fairly represent-the actual work to be carried out? They do not. . 
4503.- Can yo~ furnish the.Commissioners with a statementshow1ngwhere the differenc,es _occur? Yes • 

. 4504. In the case· of side cuttings, will the quantities actually required differ to. any considerable· 
extent from- those in the schedule? . I aesume the difference will be 12 per cent. 

4505. To what do you attribute this? To the material itself being very wet and <•layey. 
. 4506. Under the heading of concrete, masonry,-and· brickwork, f,rom your knowledge of the w~rk so, 
far executed are· 'you of opinion that these quantities have been obtained by actual calculation from 

·contract drawings, or thafthey have been assumed? My impression is they are calculations from contract: 
drawings, but no margin was allowed for sinking the foundations. 

4507. Do you think the quantities have b~en based upon the' contract drawings; except so far .as work. 
in foundations is concerned? I have no data to enable me to give an opinion on it, but I will go into the 
dtiiwings •if the· Commissioners like; I think thev have been under-e·etimated . 

. 4508. Could you at tl1e present time form any opinion as to whether the total cost of the contract work.' 
~ill exceed the amount tend'ered for?, I co1ild not possibly do so without going into the matter.· We have· 
only done about £40;000' worth _of work out of £230,000. 

' '4[:i09. In the present position of the work you cannot form an opinion? So far .as the work has gone-
it lias exceeded the contract amount _a:t the ~er-mile rate., _ 

4_510 .. To what percentage does this excess, amount? 10 or 12 per cent., particularly in side cuttings. 
and length of culverts. , 

Mr Atkinson was then examined on the Derwent Valley Railway. , . 
. 4511. By JJ,.Ir. Stanley.-During .the time you were employed as an officer on the Government staff,. 

had you anything to· do with .the Dei·went ValleY, Railway? I had. · · 
4512. Was it in connection with survey or construction? In making deviations.from the _originaL 

• survey. 
4513. A't_,,-hat p_oints of the line di<l these <l.eviation~ occur? .At Ba,ck_River and Ivanhoe, or No. '2; 

bridge. 
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4514. Taking the deviation at Back River first, will you state shortly what was the natllre of the 

deviation you surveyed? I made a deviation to save the retaining wall, and put the centre of the line on 
solid ground. I intended to do without the retaining w_all altogether. I think it was 12 feet in the solid. 
The wall could have been done without altogether. 

4515. Have you a plan of the deviation you referred to? The Engineer-in-Chief hae. 
4516. Could we get it by applying for it? I believe so. 
4517. Have you any idea who made the survey which was adopted? I do not know. 
4418. Was the deviation surveyed by you after the contract was signed? Yes, after the retaining wall 

which was built by Mr. Mault had fallen into the river. After its collapse I was sent to make a survey, 
and try to do without the wall altogether. 

4519. Would it have accomplished the object you had in view? Yes, I am certain ofit. 
4520. Did you make any estimate of the cost? No, that was left to the Engineer-in-Chief. 
4521. Would it have interfered with the road and ·culvert crossing the Back River? It would not 

have interfered with the road at all, but would have necessitated the moving of the railway culvert 12 feet 
to the right. 

4522. _Can you recollect to what extent this deviation would have increased the earthwork? I never 
went into the cost,; I sent it to the Engineer-in-Chief. 

4523. What was the nature of the deviation yon surveyed at Ivanhoe, or No. 2 bridge? A retaining 
wall was proposed to be constructed there, and the Engineer-in-Chief sent me .to see if it could be avoided. 
-I placed the line on the side of the hill some 40 feet higher than the location selected by Mr. l\iault, thus 
doing away altogether with the retaining wall by the deviation. 

45~4. Can you state whether that deviation was adopted in carrying out the line? Yes. 
Examination on the Scottsdale Railway continued. 

4525. By Mi·. Lawdei·.-You informed the Commis~ioners that yon had been employed by the 
Government to make a survey of the Scottsdale line hetween 31 mik, and 38 miles? Yes. 

4526. Then you you must be thoroughly well acquainted with the country there? Yes. 
4527. Who had charge of the section continuous with yours, on the side of the Denison ·Gorge? Mr. 

Hales. 
4528. _Who fixed the obligatory points of your section? Mr. M'Cormick, the Superintending 

Engineer. -· 

4529. Then, 1 presume there was an oqligatory point fixed about the 3ht mile. Yes. 
4530. And you were bound by that? Yes. 
4531. Do you think a more advantageous line could be obtained, from 34 miles to the side of th11 

Denison Gorge at 28 miles, than was obtained? I do not think so. . 
4532. The Commissioners observed, in places between 34 miles and 31 miles going towar<ls tlie 

Denison Gorge, the formation is level; and from 28 miles to 31 miles inclusive the gradients of the 
formation run from 1 in 39·6 to 1 in 44. If you had to lay out the line from miles 28 to 34, would it 
hav·e been possible, speaking from your knowledge of the ground, to have obtained easier gradients 
between those points? It would "have been possible; but the increase in cost would have been enormous. 
We had to get down the Denison Gorge to where I joined Mr. Hales. · 

4533. Then the alignment there was compulsory? Yes. 
4534. Wh~re did you join Mr. Hales? About 31 miles. · 
4;535. Then you consider the point where the line crosses the Denison River was the best one, and 

that the river could not have been crossed any higher up the hill side? No, advisably so. 
4536. Why not ? was it a question of cost or oflength of line ? It vtould not _have increased the 

length much, but it would have increased the cost so much that the country would not have incurred it. 
453i. Vfould it have been possible to have taken the line higher up the hill? Yes, an easier grade 

could have, been obta·ined, but at great cost. -
4538. Can you give an idea what the greater cost would amount to ? No, I cannot. 
4539. What would be the perccntnge ? I cannot say ; it would increase so rapidly that I could no,t 

give it. 
. 4540. From your knowledge do you consider the wiser course has been adopted in the line at the 
Denison Gorge ? I think under the circumstances they could not have adopted a better plan than they did 
in getting clown t'o the Denison· Gorge. If the line had been taken higher up a great viaduct would have 
to be built ; and I think the very best thing was done under the circumstance:i, without sharpening the 
curves and grades. 

4541. With reference to the· timber viaduct to_ be constructed at 13m. 75ch., is timber more easily 
procurable at that site than material for concrete? No; material for concrete is easily obtainable there. It 
is only a question of getting the cement, and that we have to provide. 
~i"erot:4542. Is timber not easily procurable there ? Not at that point ; but it has been obtained, and is_ now 
on· the ground. Stone is not far off, ancj. sand is plentiful. There is not much difficulty in_ getting timber 
at any part of this line. Here it could have been obtained within a mile or two. 

f cv2ro1i, Launceston and Scottsdale Railway, Tasmania, . 
GENl'L11HEN, · · Launceston, 3rd April, 1886. 
· b accordance with my promise to the Commissioners on Tuesday last, I do myself the honor to forward you 
the_information_ asked for, as far as is in my power. 
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Re CosT OF TECHNICAL 1V OR~ IN CONTRACT. 

I reg:ret that I am un11,ble to furnish you with the cost of these. works, as the quantities cannot accurately be 
·taken out, owing to the cross sections of gullies in which the culverts are located not having been· taken, and also to 
the fact that the designs are.not in all cases decided. upon. 

Re CuTTI.l'fGS. 

The quantHies as.given chain per chain are fairly accurate, but clerical errors cause the total amount shown on 
section to be considerably deficient. There have also been several changes of grade, which have materially increased 

,the scheduled quantity. 
Re SIDE CUTTING. 

·This requires an addition of from H.1 per cent. to 12 per cent. to the scheduled quantity, as suffiQient allowance 
has not been made for shrinkage of materi~l. 

Re DoGWOOD GULLY. 

My estimate of this viaduct, as per present design, is about £3000. If a concrete retaining ·wall and bank were 
substituted, the cost would be about £6000. If 60 feet iron girders were used on concrete piers, the. cost woul\i be 

,.about £3500.· This latter would, in my opinion, be the better of the classes of viaducts, nearly as lasting as the . 
retaining wall and bank, and, as the above figures show, for but a slight increase on the cost of present design. · 

Re LOG CULVERT AT OM. 75c. = 26¾ MILES. 

Th·e cost of this culvert, as per schedule prices, will be about 0£220. If concrete were substituted, ·tl1e cost, 
-owing to the difficulty of carting materials to this spot, would be £1 more than the scheduled price per yard, 
making a total of about £770. 

Re DENISON GORGE, 

In this gorge; if concret.e were substituted for log culverts, the .cost of temporary bridges and roads for• ·carting 
-cement', and the total absence of metal and sand from. the sites, would raise the price of concrete to double that 
scheduled, whereas timber for log culverts is conveniently near tJ the required positions. 

Re LOWERING OF GR,A.DIENT BETWEEN THE 7 AND 9 MILES. 

I wish to state that since before the Commission I have gone into the matter, and find that the lowering of. 
this gradient makes a difference in rock cutting of' some 15,000 yards. On the other hand, something l~ke 45,000 
to 47,000 yards of _side cutting has been dispensed with; and, according to scheduled rates, the cost of earthworks 
would about balance themselves. Although there will be, on the face of it, a balance in favour of the Government 
-of some 60ft. of gft. arcn, and also some other saving of concrete in smaller culverts, it has altered the aver.age on 
which the contractors tendered; and consequently, as side cutting would not be difficult to obtain with an extrtt, 
lead, I consider that my firm has a fair and reasonable claim for lowering 0£ said gradient, and consequent alteration 
,of'average. - · · 

In all matters touched upon in this Zl,femo. I wish it to take precedence of my verbal evidence given before, the 
·Commission ; and any information I can supply to the Commissioners, to in any way facilitate their enquiries, I shall 
._only be too happy to furni_sh the same as soon as possible. · 

I have the honor to be, 
Gentlemen, . 

Y om: obedient Servant, 

·To the Cltairman and Members of tlte Royal Commission 
onIRailways and Public Woi·ks. 

THOS. M. ATKINSON, Contmctoi·s' Engineer. 

MARTIN· BOLAND, er.cmnined. 

4543. By the Chairm.an.-What are you, Mr. Boland? A builder and contractor. 

4544; You are the senior partner in the firm of Boland and Scott, and you recently tendered for the 
,Qoi;tstruction of the Launceston and Scottsdale -Railway? _ Yes. 

4545. The amount of your tender has been stated here,-peri1aps you wiil repeat the gross amount?. 
£228,541. ' · 

4546. What does that include·? Tpe earthworks, bridges, and layjng the permanent way. 

4547. Does it include provision for sleepers? No. · 

4548. Nor rolling stock, stations, or station platforms.? No, nothing but laying the permanent way,_ 
the cuttings, earthworks, and other works. 

4549." Does it inclt1de sidings and station yards ? Well, I cannot answer that question. 

4550. Suppose the line is widened for the purpose of constructing' a secon~l road? It is simply a 
,schedule contract, and I do not know that it would include those woi·ks. 

4551. In tendering for the work what was your understanding with 1·egard to the culverts on the 
.Scottsdale side of the tunnel? All timber. 

4552. And on the Launceston ·side ?· Concrete, and a portion of them wood: 

4553. What was the reason for the provision of these different materials ? The cost of carriage. 

4554. And, I presume, the difficulty of finding suitable stone on the Scottsdale side· of the tunnel? 
Yes; there is scarcely any on the other side of the tunnel. . .. • .· ... 

4555. It has been pointed out to us that the Government contemplated lowering the formation of the 
line between 8 and 9 miles ? They h,ave done so, I. having received notice -to that effect. · · ·· 

4556. How does that affect your relations with the Department? . We have had a squabble over it. 

4557. When you say you have had a squabble, you mean)hat you dispute having to do the work at 
_your schedule prices ? Yes. 

. 4558. Why _do you dispute it? Beca1ise the material is harder. 

·• 
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4559. In point of fact, this lowering of the formation forces you into more rock? According to my· · 

agreement I was simply to run over the rock, and in m_aking my calculations I reckoned on that, allowing· 
for the embankments. 

4560. We l1ave been told that this alteration· in th~ formation will decrease the quantity of side cutting· 
which •you would have otherwise had to pro.vide? Yes, but that is not the only tl1ing, otl1erwise it might 
have been ·provided for. 

4561. Then I presunie if the Government meet you in an equitable spirit and pay you fair compensation. 
for the increased labour and cost, you would have no other claim against them ? No; but it certainly is a 
grievance, because I cannot put on the extra number of men ; the course of the railway being through a 
narrow cutting, it would take a great force to drive the work forward with any speed. . 

· 4562. As a matter or'arrangement, do you think the alteration in the grade, apart from the question of· 
expense, a desirable one for the Government? I should think it was a desirable alteration for the 
Government. 

4563. In what way do you think the alteration desirable? It makes the grade easier, and reduces -
the length of the culverts and the size. of the embankments. 

4564. Roughly speaking, what saving in cost in the construction of the culverts do you think will: 
accrue to the Government in carrying out this alteration ? Only £200; that would · be the outside of the· 
saving on the culverts. 

4565. How many culverts will be affected? Two large ones. 
4566. A position on the line known as Dogwood· Gully was pointed out to us, and it ~•as alleged that 

the Government proposed to erect a tressel viaduct upon concrete founclations_.:is that structure a portion--. 
of the original contract? It was. 

4567. And prices have been fixed for it? Yes. 
45?8. Speaking as a builder, do you consider that structure well designed ·and adequate to carry the· 

traffic? I should not consider it such as it ought to be. 
4569. Do you consider it well ·designed? No, I do not. There are not-sufficient braces. 
4570. _Will you indicate how you think it could be improved-if by braces, or what other plan? · By· 

diagonal braces and wi_nd ties. 
4571. Then you consider the strncture not sufficiently rigid ·to withstand the force of the wind, the· 

wear and tear of the traffic, and other causes? No, I should not consider it so. 
4572. Assuming the Government had ordered you to build a concrete culvert with an adequate· 

retaining wall at the foot of the slope, and over all an earth-bank, how would the cost of that compare with 
the proposed timber structure? I do not believe it would be difficult. I have not ·gone into the culvert, .. 
but should not think there would be a large difference in cost, as there is a great amount of concrete work 
now in the piers at the bottom. 

4573. Would not the amount of the cost of tlie proposed concrete bases added to the cost of the
timber structure, go a large way towards the cost of the earthwork in a: bank? It would. 

4574. Supposing the Government determined to substitute an embankment, would you think that a 
more satisfactory work than the viaduct? Yes, it would be permanent. If you put an embankment there
it would never require renewal. 

4575. Is there any difficulty in the way of foundations-in other words, 1s the subsoil wet? No, it 
is all rock. 

4576. Then there would be no difficulty? None whatev«;ir . 
. 4577. Coming to the tunnel, we noticed on examining the Scottsdale or eastern approach that the· 

Government had given you orders to constmct large log culverts? Yes. 
4578. A.re vou aware if it is the intention of the Government to substitute concrete culverts at that 

poirit, or is that a matter to be dealt with in future? It is a matter to be dealt with in future. The culverts. 
would last about 15 or 20 years, and in the meantime they could be taken out without any stoppage or delay •. 

4579. As ·to the approach cuttings to the tunnel,-in .what time do yon think yoti will have. excavated 
the e:istern ·or· Scottsdale end so as to allow a heading to be driven? In three or four months, weather· 
permitting. 

4580. Have you considered what plan you will adopt in constructing the tunnel? That will be a 
matter for the Government. 

4581. Have the Government_ engineers given you any instructions as to driving headings? It has -
not yet been finally considered. 

. 4582. Do you think it will be necessary to excavate any portion of the tunnel by sinking shafts and · 
driving headings, or do you propose to carry on the work only from the eastern mouth of the tunnel? · 
No, I am afraid there will' have to be air shafts put in. 

4583 .. At present you have ~o knowledge of what the strata will consist? No. 
4584. '\iVe notice you are making a large number of bricks at the eastern approach of the tunnel: for' 

what are they rerp1ired? That is to line the tunnel in places where it may I.le· required. I have not 
had any instructions y~t about that, which I do not think right. 
· 4585. Assuming the Government find it necessary to line the tunnel, sa,r to ~ thickness of 18 inches,. 
what quantity of bricks will you have to proYide? About a miJlion and a half. 

4586. · What time will it take to make these? ' T t would take two years, unless things turn out better· 
than at_ present. I have no instructions, and I h~ve merely made those I have made because J do not:· 
want to be altogether unprepared. · 
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· 4587. Assuming that a ·portion of the tunnel is ·rock, which may or may not be :Jandstone, do,· you 

· , >t11ink it necessau to make such. a large provision of .bricks, or will yo_u wait till' the tunnel is well advanced'!,· 
I would haye' to have some of them- provided; it 'fOuld be 'better to get the bricks than be ,delay~d. · 
· 4588. Is it possible io bring up bricks and material by laying the rails from ·Launceston to the 
tunnel '! No. . 

. 4589. Then, without you get a definite order from , the Government _as to what"brick lining they 
·propose, the works of the tunnel will be considerably retarded ? Yes. · 
. 4590. Do you feel yourself competent to speak as to the manner in 1vhich the work hai; been laid 0~1t ?_ 
It is laid ovt pretty well. . · .. · . ·. . · , , . · · : 

4591. What is your opinion, as a. contractor, as to the skill or otherwise which the Government officers ' 
have shewn in laying out that line? I do not believe it could be improved upon. The only thing that I . 
think could. be improved is the tunnel, which goes right up the watershed, whereas by going on one side it 
·would have saved a great deal oftroli.ble, It would have saved a few thou.sand pound~ had they kept, to 
one si<ie or the other, and we would not Irnve been so troubled with the water. 

4592. Would not that have made the approach a rather more intricate orie, a11d increa~ed the cubical 
contents of the cutting? Yes. · · 

4593. What v,as the price of the earthwork per cubic yard i.n that cutting? Twelve shillings. , 
·45,94. In other respects, then, you think the Government officers showed skill and judgment .in laying ... 

-out the worb? In all other respects it could not be better. • . . 
4595. The wh-ole? All the works. · · 

· 4596. · Have you any complaint to make against the.administration or tl1e oppositi,on of tl~e department? 
Yes; if they had given me possession of the land I would.have laid the road as far as the Piper.· · . 

. 4597. In ,what respect has the Government withhelcl possession of the land? The1:e -was no Act of 
Parliame~t to give the Government possession. · 

4598. But now, i.ve r.re given to understand, therfl is an Act giving that power? _ Yes, but previously · 
.'we could riot get poesession, and had simply to work on sufferance where we could. .· , 

. . 4599. Does that apply. to the whole of the land? . No, but it appiies to all except .the Gove1:nment'· 
portion. · 

4600. Did you make any representation to the Government of the_difficulties you were subjected to by 
,reason of this? Y:es. 

4601. What reply.did you i·eceive? I did not receive any. 
4602. As you are an old resident of Launceston, have you· any idea whether the line which was 

projected to pass down towards the Tamar and nearer to George Town, 'proceeding then north and .east t9 
Scottsdale, would· have been a better road than the present one ? . No, I should not think so, because I 

·think a rriaiµ trunk line should follow the nearest route between the !wo points; .besides; there is•better laml 
.in the direction the line has taken. 

4603. It has be~n alleged that there is better land in that neighbourhood-by way of George Town? 
It ,vould not keep a sheep to four or five acres ; and there is no population, for you might go miles and miles 
without meeting an inhabitant. 

4'304. In -this plan of the County of Dorset this line marked blue is the one originally projected, .Lt 
.has been pointeµ out to us that one of the many advantages that would accrue to the public by the const1>Uc
tion of this line is that it would render the approach to George Town and certain• portions of the river ,very 
-easy? Yes ; but we have got steamers rumiing on the river to do that and supply all their needs. Towards 
-George ToyVn it is 3!11 barren land ; you have seen a specimen of the country this side of1Turner's ;i_\1:ar~h, 
which represents the average run of the land on towards George Town. · , 

4605. It has_ been also said, that there is a very difficult bar at t,he entrance to the Port of Launceston, 
a:nd that during certain·times of the tide great difficulty occurs in the discharge of heavily laden steamers or 
sa_iling vessels, and that if.a line of railway were constructed running parallel with the Tamar, vessels coulcl 
stop at a point six or seven miles down . below the town, and their p~ssengers come· on to. Launceston· 
.by rail? It is over six or seven miles, and the line was one and a-half miles from the river. 

4606. Then you kno1v it was intended to construct a branch line? Yes, at Nelson's Creek. 
4607. How is the channel. of the river at Nelson's Creek? There is no depth of water at Nelson!s 

:creek ; you want to go down nearly 20 miles before you get to d!,lep water. ' 
· 4608. But there is a place called Rosevears where _the water appears to be deep ? , Yes, that is ] 2 

miles down. · · · · , , · 

4609. How far below Nelson's Creek? About four miles . 
. . 4610. Well, if the Government were still determined to run· a branch line to Nelson's Creek or ·to 

· Rose'vears, there is no difficulty ,in the way of doing it? No, there is no difficulty whatever. 
41111. By'.Mr. Stanley.__:_You stated; Mr. Boland, I think, that the reason for adopting tlie ·log 

·culverts on the se,ction of the line beyond the tunnel was the scarcity of _material for building purposes? 
Yes, and t.he difficulties of carriage.·. · · · 

, 4612. Could you state approximately what would be the extra. cost of substituting concrete for tiinber, 
in that locality at per cubic yard? It would cost ten times as much. 

4613. How much above the ~chedule prices for concrete? I could not form any idea. It would :be 
very expensive. You can only use the roads, such as they are,-for three months out of t,he twelve. 

4614.· Would substituting cqncrete retard' th/progress of the work? Yes, t~, a very_ considerable 
extent. Our great ,difficulty now is the carriage. 
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4615., W otild it not be practicable, in cases like that culvert we examined last week on the S~ottsdale: 
side of the tunnel, to put a temporary bridge a·cross so as not to retard the earthworks? Yes; but 1t would
not pay us to do it. 
' 4616. Would _the cost of such a.temporary bridge_ be a very serious matter? Not a ve1:y ·considerable-

cost. I could put a tressel bridge over. 
4617. Where would you obtain stone from for concrete in that locality? It would have .to come from, 

this side of the tunnel. 
4618. Then you would have to cart it? Yes, for a long distance. 
4619. Would the same diffic"ulty occur with sand? No; we cannot get sand anywhere. 
_4620. Then the difference in the expense of providing concrete would be the difference in the cost of.· 

the carriage of stone and sand? Yes, and it would be a big item too. 
4621. What do you suppose tl1e .cost of the carriage·of stone per cubic yard would amount to on an. 

average? It would cost about £6 per cubic yard of concrete, if you-could get it down at all. 
4622. What distance would you have to bring tlie stone? Twenty miles. You would- have to go 

round the hills, as you could not get through direct the way we are going. 
4623. Do you not think that ~ith a little trouble you would be able to find stone of a sufficiently good 

quality in the neighbourhood of the tunn(ll? Yes, but they will not allow us to use the ordinary freestone: 
4624. But, in your opinion, as a practical man, can you find ·stone of a sufficiently good quality for· 

concrete ? Yes . 
. 4625. Supposing they allow you to use such stone, could you afford to put concrete in at schedule rates 'l' 

No, because the concrete costs double. · . J 

· 4626. In that case the difference would be.in the carriage of the sand? Yes. 
4627. WI1at do you suppose that would amount to? · In some cases it would be difficult to get it there· 

at all. · 
4628. Can you not •give an approximate idea? In some cases you would lmve to sledge it down. 

You could not carry-that 1s out of the question-you could not get it down except by sledgeing. 
4629. Would it' amount to 2s. 6d. per cask? Yes, and ten times .as much. 

· 4630. Ten times? Yes. 
'4631. From what part? From Piper's River.· 
4632. Do you mean, seriously, that the cost of carrying one cask of cement from Piper's River to the· 

works on the other side of the tunnel would be 25s.? Yes. . 
· 4633: .Why, it would not cost as much if you were to pack it? Yes it would; I haye paid £9 a ton

-for packing less distances than that. Taking one place with another it would' cost 20s. per C'ask. 
4634. You have had-considerable experience, I suppose, in timber structures in. this colony? Yes, I 

have. 
4635. What should you consider'to ·be a. fair tiine to allow for the life of these log culverts? 15 years ;. 

if well covered they would last for 20 years. · 
4636. And do you think there would be any difficulty or any danger in removing the central row of 

piles in order to make way for t~e concrete culvert which it is contemplated to constmct eventually in this, 
locality? No risk at all. · , · . . • 

4637: Do you think the logs forming the top of the culvert sufficiently strong to carry the embank-
ment with safety after you removed the central row of piles? Yes; there is no necessity for the centi-al row 
as far as strength is concerned. · 

. 4638. Do you anticipate that _your firm will lie able to c_omplete the contract for tlie amount of tlie 
tender ? I expect so. , 

4639. You do not think that amount is likely to be exceeded?• N.o, I do not think at the present stvle-
of the workin_g it will, for they are curtailing everything they can. · 

4640. Do you think that a wise economy is being shown in thus curtailing the expenditure upon the· 
works? No, I should not tlunk so ; it is not always wise to do things cheaply. 

4641. Then, as a practical man, do you think that the alterations being made are _done at the expense of' 
durability for the sake of econony in the first cost? No, I do not think so. · 
· 4642. Referring again to the question of the concrete culverts, can you suggest any way of gettinw 
out of the difficulty w;hich you have referred to in regard to the extra cost of bringing cement on to th~
·works? We could nev:et get it done in anything like time-; we have not the appliances to do tliem. 

4643. But supposing.temporary tressel bridges were put up, then you could.? No, they are heavy 
banks,-the banks are too deep. . · 

4644: Then, in putting in the concrete culverts eventually can you say how it is intended to deal with 
the present temporary structure? Do you not think there wo~ld be considerable risk in removing tl1e· 

· present temporary structure? I should not touch the wood; I should leave it to decay. 
4645. Are you of opinion from your observations that the provision for waterway is generally sufficient?' 

In all cases I should think so. They are not troubled with much flood there. 
4646. By Mr. Lawder.-Would you inform the Commissioners_ what practice yoh have had in 

contract work hitherto? Five and thirty years experience. 
4647. Anv experience in railway construction? No, not in railways, so far as plate-laying is con

cerned) but I "hav.e l1ad considerable experience in bridges and culverts, and in ordinary roads and bridges-
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4648. I suppose you have been· accustomed to schedule contracts? I have. 
4649. Are you satisfied with all the rates in your schedul_e under the contract for the Scottsdale Railway, 

with the experience you have had since taking UJ? the contract ? Yes. · 
4650. Are there no rates that you think will not cover your cost ? f find the schedule for rock-for 

instance, between the 8 and_ 9 miles-too low. · 
4651. You have several rates for different qalities? · Yes, some portions are for earth and -rock, 

some for loose stones, earth, and rock intermixed ; others again, only, mud-banks. . 
4652. Then consideration has been and will be taken by the engineer in charge, and the Engineer-in

Chief, to the character of the formation met with in various localities ? Yes, it is made every mile, so that 
you can judge whether it is rock in portion or all rock. 

~653. In that way I assume they have given you special rates fo1: rock? Yes, but they have not 
ment10ned any. · 

4654. Yes, but in this case did they not assume that the character of the ground showed its difficulty 
to·work, and you, understanding these matters, took this into consideration? Yes. 

4655. With reference to the timber work, has the. rate proved a sufficient one? Yes, it . is an · 
average ptice right through. 

4656. Y oil think it will quite cover all expenses ? It will. 
• 4657. Will the rate for concrete in culverts and bridges, where it is provided on the Launceston side of 
the tunnel? Yes, it has done so, so far, where we could get the material up freely to the men without long 
carriage. 

4658. With reference to the tunnel work, what is your opinion of the kind_of formation you are likely 
to meet with ? Rotten sandstone ; I have seen ·nothing yet to alter my opinion. 

4659. Then· I presume in that case lining will be_ required ? Yes it will, right through. 
4660. Then you consider the manufacture of bricks for the whole tunnel should be taken m hand at 

once ? I consider so. 
4661. Do_ you also consider that the tunnel should be lined on both sides as well as arched? I do. 
4662. And the invert will also have to be provided for? Yes, I should consider so. 
4663. Is this provided for? Portions only. 
4664. Should the lining for the whole tunnel be required, would the cost of the work be largely 

increased? Yes, about three times the present cost of the tunnel, that is, about £15,000 extra would be 
required. 

4665. Would that £15,000 cover not only the price. of lining the tunnel, but the price of shoring 
up, framing, &c.? No, they would be extra. . · 

46t:i6. What would they amount to? Can you give the Commissioners the total cost of lining the 
tunnel for the remaining two-thirds of its length yet unprovided for? No, I cannot, but I am confident 
that by the time we are through the excess will be more on the brickwork. 

4667. Can you supply the Commissioners with an opinion after a little consideration? Yes, within a 
few days. , . 

4668. With reference now to the question of concrete in this culvert on the Scottsdale side of the 
tunnel, would not the cost of concrete formed from broken bricks be very much cheaper than if formed of 
broken stone metal carried from a distance? Yes, cheaper. · 

4669. Will you give the Commissioners some information as to the cost of concrete formed in that 
manner? Yes, I will supply it. 

4670. You have mentioned that considerable delay has occul'l'ed in handing over land to you, and that 
you have been able to complete the line up to Piper's River by this had the land been given over in time. 
Will you state what difficulty occurred-how long? We have been delayed eight months, and have only 
just got possession. 

46'71. l presume you have not been delayed eight months in commencing the work? We wanted to 
commence at the station in Launceston and go straight on, but when we started they would not allow the 
land. 

4672. But how long would it take you to make the line at the beginning from the station now 7 We 
have lost the season. 

4673. How long would it take 7 Three months. 
4674. And you have been delayed eight months. There are a great number of :places between the 

point where you have commenced close to the Launceston station up to Piper's River where the work is 
not finished? Simply because there was not sufficient side cuttings, and the Govemment engineer would 
not provide it. 

4675. Has the delay in the transfer of land affected that 7 Yes it has, because we could not go on 
to land outside of the actual surveyed land, 

4676. It is, then, simply a question of side cuttings outside of the ordinary railway boundary by which 
you have been delayed?, Yes. · · . 
· 4677. I presume, then, you have not been delayed actually eight months, inasmuch as your 
labour could have been usefully employed, and, no doubt, was usefully employed in other localities? Yes, 
we_ were, but that prevented us laying down the permanent way. · ' 

4678. But you can hardly have been ready to lay down the permanent way, with bridges and culverts 
not done? I should have put down temporary bridges, and would not have lost the season. 
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MARSHALL CRESSWELL, ezam'ined. 

4679. By the Ohafrman.-You are a Civil Engineer? . Yes. 
4680. What is your present employment? I am at present Resident Engineer on the Scottsdale 

· Railway, on Section No: 1. 
4681 .. !s _that ii portion. of the ~ine between Launceston. and Gerµian Town? Yes, up to 20½ miles.· 
4682. Had you anything to do with the survey of the line previous to the contract being let? 

Nothing whatever. . · · · 
4683. Had you any previous knowledge of the country before you were appointed as Resident 

Engineer? Yes, I knew the country perfectly, having travelled over it considerably previously as e:µgine~r 
in charge of the roads and bridges and other public .works on the northern side of the island. 

4684. It bas been pointed out that the line to Scottsdale, as originally contemplated, followed the blue 
line shown on the map of the County of Dorset, and the rail way as at present being constructed by a red 
line ori the same map. Now which in your opinion is the better line-best serving population and settle
ment, and which also passes through the best land? Well, I think that the line being constructed at 
present best meets the requirements of the population. 

4685. Why?. Because the population is more dense there, and the quality of the land is better. The 
country around the other line is very barren, a quartz and gold-bearing country, where you could travel 
miles and miles without seeing more than m. ere strips of productive land, .and where no· good land of any 
extent is to be·found. Going all the "'.ay from Turner's Marsh. to Alford and the Lower Piper road it is a 
series of barren ridges, with here and there a little block of land. Further down it is a 1mccession of 
rugged slaty outcrops for miles. I know the country perfectly well, having been resident at Bangor for 
the first 12 months I was in the colony, and laid out the tramway there to the Tamar. The best land and 
the thickest population is found on the Scottsdale side of the Piper. · · 

4686. It is alleged that the original or blue line, would serve the population along the River Tamar to 
George Town,-what is your opinion ? There is scarcely any population here. It is a· series of sheep-runs, 
and when you get past Rostella there is not a bit of land you could put a plough into. 

4687. Looking at the plans of the two lines,· by the one originally proposed a branch was contemplated 
to Nelson's Creef, Shoul~ it be desirable to conne~t this railwa,r with deep water, at w:hat foint could 
you go from the lme now bemg constructed : comparmg the two Imes, does not the blue lme give greater 
facilities for getting to deep wat~r ? Certainly. 
· 4688. Are you quite clear in your mind that the land and_settlement on the line originally proposed is 
not as good as it is on the line constructed? Yes ; speaking as a private individual, there is not any land down 
there, with the exception of the edges of the river, that I would give twopence an acre for. 

4689. With regard to physical difficulties, which of the two railways would be the easier to construct? 
Well, T have not been to try the originally projected line. My idea when first it was spoken of was that it 
would be a very difficult thing to get from Dilston onward, wp.ere you would have a very steep piece of 
~un~ . 

4690. Assuming the original, line was 22 miles longer than that no~ being constructed, would the 
Government, from a national point of view, have been justified in constructing tlie blue line rather than the 
red? That is a question I could scarcely give an answer to without having traversed both roads. I know 
the country ~enerally, and say that the red line is preferable. 

· 4691. Ent you have said that the land on the original line is of indifferent quality. That being so, 
would the Government be justified in making a line through there 22 ·miles longer ? No, certainly not. 

4692. Can you speak of the whole line f~om Launceston to Scottsdale-the line now being con
structed ? I have only been along the line in my own district and about Hall's Track and the Denison. 

4693. Then I will confine myself to your district,-Launceston to German Town. As an engineer do 
you think skill and judgm_ent have been shewn by the Government officers in laying out the line from 
Launceston to German Town ? You can hardly expect me to answer that. 

4694. Why not? As to. the skill and judgment evinced. You can hardly expect me to answer it. 
4695. If you do not answer it, the inference will be that skill and judgment have not been shewn? I 

must say a good deal of skill and a great deal of judgment have been exercised in getting the line round 
the difficult country they have got it rouncl. · 

4696. Do you think you could have improved the route in any way ? I do not think I could. 
4697. Then skill and judgment must have been shewn according to your standpoint. Do you think 

you could have adopted flatter curves and l~ss steep inclines? Not without extra cost. 
4698. What extra cost would curves of not.less than 6 chains radius, with grades of 1 in 40, have made? 

I could hardly tell you; 
4699. Do you know how many 5 chain curves you have on your section? I cannot tell you : I 

know there are a good many. 
4700. Supposing it was determined to alter these 5 chain to 6 chain curves, what would be the 

increased cost? I could hardly tell you without going over the country and testing it. . 
4701. It has been alleged that the contractors have not, up to the present time, had possession of the 

land given to them: is that so? I was not aware they did not have possession, except down here in 
the neighbourhood of Launceston. 

4702. It is asserted that they have taken possession of the land, and that the Government has not, 
as a matter of fact; taken action? As far as I understand it, they have got possession, with the consent 
of the landowners. 
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4703 . .But at.their own risk ? I can- hardly say, having nothing to do with that. · 
4704. Who has? The Minister, I suppose, has to give possession. The contractor was on the land 

some months before I came here ; and, with the exception of the dispute as to Mr .. Lamont's land, I have 
not heard of any difficulties. 

4705. The usual .custom in the Australian Colonies is for the Government to empower their officers 
to give possession of the land: is not that practice followed here? No: the only line I have· been 
connected with is the Mersey. · 

4706. What course ~as followed there? We simpiy got the consent of the landowners to take 
possession, pending arbitration, and without prejudice. · . • 

4707. Who arranged that ·the land was to be taken without prejudice? Mr. Rodham Douglas, ~ho 
acted for the Government in settling with these people. . · 

4708. Is it not a loose way of carrying on the business of a large departmen_t, that the contractors 
should take possession of land· at their own risk, instead of the Government officers .acting for them? I 
think it is owing to the law. We have no Act to enable· us to take possession of the land without first 
paying for it. 

4709. Suppose the contractors were behind time, could you enforce the penalty, though you had 
not complied with your part of the contract? I dare say in that case the contractor would have a 
just claim for compensation. 

4710. Would it not, in fact, make the contract a dead letter so far as time is concerned? I think he 
should have a reasonable extension of time, if he had been retarded. 

4711. How han 1he ~ontractors, so far, carried on the work? Fairly well: they are inen new to the 
work, and have not all the appliances which older contractors have to use despatch in carrying out the 
work ; but they carry it out honestly, fairly, and ·well. · 

4712; Do they show willingness to .carry out i~structions ? Yes. 
4713. Up to the present date has there been any cause for complaint? None whatever, except I 

should be glad if they would get on faster. · 
4714. Have you eve1• expressed that opinion to them? Simply in a friendly voice of encouragement. 
4715. I presume, as you have not given the contractors possession of the land, that neglect has 

prevented their getting on faster? We. served them with a notice about the fencing; that is the only 'fault. 
4716. Iri what way have they shown neglect about the fencing? They said they could not get the 

material carried. · 
4717. Are they now taking steps to remedy this? As far as promises go, they are; .they give a promise 

once a fortnight. . . . · . . 
4718. What is the character of the fencing? Some is post and four rails, some is post and wire with 

a top rail ; and there has been an arbitration, and, in one instance, a different class of fencing is going to 
be put up to that arranged for. 

4719. What alteration did the arbitration effect? In that case of Lamont's they made arrangements 
to put up a wire fence with a top rail, hilt the umpire took it upon himself to award a post and four-rail 
fence. . 

. 4720. In that case it would not have made much difference, because the material is more easily avail
able at _Launceston than along the line? I tl1ink you would get it in the bush, where the material is split 
on the spot, more easily than close to Launceston. . 

4721. By M1·. Stanley.-! observe, among the contract drawings, there is a chock and log fence. Is 
any of that description of fence intended to be erected? I think there is some intended in thickly wooded 
districts, and chiefly on Government land. · 

4722. Upon what part of the line? It would be out of my district; none has been ordered in my 
district as yet. 

4723. Have you carried out any railway surveys for the Department? No ; with the exception of 
running a flying survey, some five years ago, between Latrobe and Formby. 

4724. You have not effected any permanent surveys in this Colony? No. 
4725. So far as you have been able to notice in your capacity as resident engineer, can you say whether 

the quantities provided in the schedule attached to the contract will prove sufficient for the amount of.work to 
be executed? As far as I have been able to observe, I think they are. They were re-arranged before I 
came, to deepen the cuttings and save side cuttings in some localities, but that was re-arranged by Mr. 
M'Cormick before I came to the district. Now that re-arrangement has been made, I do not think there 
will be any difficulty about the quantities. 

4726. Thai being the case, do you think the total cost of the contract work will be within the amount 
of the tender? That depends a good deal upon contingencies. I think there will be :ho very great 
difference, except for unforeseen contingencies. 

4727. Is it your opinion that the waterways provided on the section under your charge are sufficient 
for the various localities? I think so. 

4728. Are there any places in your section where the minimum curves of 5 chains radiue occur in 
combination with the ruling gradient of 1 in 40? Yes I think there is one place, near the 8 miles, between 
the 8 and 9 miles, and at M'Kennar's Gorge, or what we call the Dogwood Gully, about 13 miles. 

4729. Do you think it would materially increase the cost of the line had the curves in these places 
been eased? At M'Kennar's Gorge it certainly would ; it would have thrown the line much further down 
the hill. It would have increased the cost in both places. 
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. 4730. Do you think such alterations would_have had any important · effe~t upon the cost of the line 
throughout, as such curves are not of frequent occmTence? Altering them in these . two places would not 
have affected the cost of the· line throughout very materially, but tali:en in conjunction with other cases it 
would have done so. · 

4731. Are you aware of any other places? I know o~ ll~II)e, but I canno~ ,localise them.· · 
4732: By Mr. La,wder~-Can you inform the Commissioners what delay has been experienced by the 

contractors by the non-delivery of land? I do not think thei·e has been any delay caused to the contractors 
since they actually got to work. They have had possession of the land, and have ·never been turned off it. 
· 4733.· From the time the contract deed was completed? As far·a11 I understand and know, from the 
time they have been on the works th!')y have not had any delay whatever. . · 

4734. It has been stated in evidence that soine delay occurred close to Launceston, .and had it not been 
for that delay we are tola, they would have got in the bank from the Launceston junction station'! There 
was only one sinall piece of Mrs. Turner's land where any difficulty occurred.· · · 

4735. How many chains? I think about 9 chains. 
4736. How long would it take to construct that 9 chains? They could do it, I think, in about 8 or 9 

days ; it is a sl1allow bank, about 5 feet. · 
4737. ·1t has also been.stated-in evidence that owing to the delay in getting land required for side 

cuttings the completion of the line has been much retarded ? That is not right. Certainly they 
were not put in possession of land.for side cuttings, simply because they had not utilised ·the material from 
cuttings, and we refused to give them land for side cuttings before they used it, We had to tell them 
that we would not let them have side cuttings until th~y liad used their available material. - • 

4738. Then do you consider it would have been possible for them to have completed their line so as 
to have been able to lay the permanent way as far as ·Piper's Ri:ver, had they obtained all the land they 
required when they wanted it at first? If they had put the necessary energy int.o it that would have · 
been easy enough. · · 

· 4739. Then do you or do you not consider that owing to the non-delivery of the land to them in due 
time they were prevented from completing the bank for the purpose of laying the permanent way? No; no 
delay occurred, and I am not aware of any protest. They asked for side cuttings, but we decided that they 
had plenty of material in their own cuttings. 

4740. Were the contractors informed of this? ·Yes, and told that none would be given until they had 
used the material from their own cuttings. 

4741. Do you usually make any test of your mortar, whether of cement or lime ? Not upon the 
works. We have a testing. machine at Launceston, and we make test blocks. 

4742. Where is the lime obtained for works upon your section ? We are using nothing but cement 
at present-cement concrete. 
· · 4743. Do you intend using any liine concrete, or any lime masonry? I doubt very much whether 
you would be able to use ordinary masonry, on account of the difficulty of g-etting building stone. We do 
not use lime concrete. 

4744. I saw you had good basalt stone-sufficiently good for coursed rubble? Yes, but unfortunately 
it is not in the locality of the works, and it would simply ruin the contractor to cart it the distance to 
where _it is wanted. 

4745. Bnt suppose you could obtain stone sufficiently good for coursed i·ubble, would it not reduce the 
cost of these works if good lime was obtainable in the same locality ? I doubt it. · 

4746. I see accor_ding to the schedule that you have a rate of 40s. per cubic yard for squared masonry 
in mortar, arid 50s. for the same in cement mortar; you have also a rate of 25s. for lime concrete in 
foundations, and 30s. for lime concrete abutments, piers, arches, &c., as against 50s. for cement concrete 
in the same position ? Well, I have not seen any lime in the neighbourhood of Launceston that I would 
care to use for concrete. 

4747. Bui have any tests been carried out with the lime procurable? I have just <Tot a sample of 
lime undergoing a test for concrete that a man brought up from Beaconsfield yesterday. ~ut all the lime 
I have seen in and around Launceston I should not care to -qse in concrete for railway bridges. 

4748. You are not aware of any lime of a good and· suitable quality; of an hydraulic nature, to be 
obtained about Launceston? No; the only lime of a hydraulic nature that I know of comes from Bridge-
water. · 

4749. Have any enquiries been made upon this poir,t by the Government offi,cers on the Scottsdale 
line ? I am not aware of any. 
, 4750. Do you not· consider that in many ·places fair lime of good quality could have been used in the 

railway works, instead of expensive cement? Not with such good results. 
4751. But with satisfactory results-that is to say, the work would be quite as substantial for the pur

pose required had lime been used? In fact, do you know if lime is used in any other country for· 
railway works? -That is a matter I have not gone into. 

4752. But in your own practice-are you not aware that lime is used with very good resu,lts for railway 
works? Yes; I have used it. . . · ·. · 

47~8. And it is not absolutely necessary in dry localities to use cement? No; I have used the lime myself. 
4754. Do I understand.that the contractors agreed to use Portland cement at a reduced rate: was it 

entered in the schedule at tp.e reduced rate? · I have a f"aint recollection of hearing Mr. Boland make a 
p1·oposal to Mr. l\i'Cormick something to the effect that he would sooner make cement concrete than cart 
stone to the line, but I could not positively say. 
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MONDAY, MARCH 31, 1886. 

PRESENT: 

The Hon. WILLI.AM AUSTIN ZEAL, Esq., M.L.U. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

MR. J .. FINCHAM, re-exaniined on &ottsclale Railway. 

4755. By the Chairman.-We recalled you this morning to consider certain matters in reference to 
the Launceston and Scottsdale Railway, which we wish you, as Engineer-in-Chief, to explain. It has 
been stated in evidence that the ·original line from · Launceston to· Scottsdale proceeded by Lower 
Piper, U pway; . and Alford to Scottsdale, and that this railway would have better provided for the 
requirements ot the country bordering on the River Tamar and George Town. If this is so, will 
you explain what induced the Department to alter the original line and adopt the one now in course 
of construction? On the plan of the original survey, upon the. route mentioned great objections were 
taken to its extreme length as compared with the distance by road. At the same time it ,vas arguecl, 
as a point i11 its favour, that it :would tap the Tamar at deep '\\'ater, about opposite Rosevears, and would be 
also favourably located for connection with George +own if required. The Minister, I presume, after 
consideration by the Cabinet,. pointed out that this route cut off all the very important settlements at the 
Upper Piper, and, before submitting the scheme to Parliament, Mr. Climie was instructed to prospect for a 
line intersecting the Upper Piper district. As the time was necessarily very limited, I think the work was 
chiefly. confined to flying levels. He reported against the practicability of the adopted route through 
Upper Piper. The scheme was accordingly submitted to Parliament upon the original route, with an 
eetimated length of 67½ miles. During the discussion in Parliament the objections raisied by Parliament to 
the circuitous route were very strong, and fa the interim between the two sessions in 1883-between Sep
tember .and Decemb!c)r-I was instructed to have this route through Upper Piper again tried. Mr. Hales 
was employed for the purpose, and succeeded in :finding the general route now adopted. The time at his 
disposal would not allow of more than a trial section, and upon this trial section, connected with Mr. 
Climie's original line two or three miles west of the Denison gold :fields, the construction of the railway 
~as· sanctioned, this being passed partly on the trial section from Launceston to near the Denison, -and 
partly on the original snrvey on the blue line shown on the map produced, from near the Denison gold 
:fields into Scottsdale. The original line was not only circuitous, bt1t went through a. very large extent of 
utterly barren ground. The good land on the original route was tapped only at the extreme north end of 
the Turner's Marsh settlement, intersected the small district of Lower Piper, and then, practically for some 
25 miles, roughly speaking, went through the barren country I refer to. The total length of the com
bined Upper Piper line of Mi;. Hales and the eastern portion of Mr. Climie's line was estimated at 59½ 
miles, that being the length authorised by Parliament. When the contract surveys were in progress, I 
consulted with Mr. M'Cormick, the Superintending Engineer, and we decided to spare no pains in further 
reducing the length of the railway. Mr. Hales was thereupon again employed for the preliminary section 
between Upper Piper and Scottsdale, some four or :five miles south of the original line at this part, and 
running approximately parallel with it. The trial sections having been thought satisfactory, I gave instructions 
for a contract survey to proceed upon th~s third route, but not until after I had submitted the proposal to 
the whole Cabinet upon an occasion when I was requested to attend for the purpose. I then pointed out 
that this third, or contract, line, as compared with the eastern portion of the original line between the 
Denison gold :fields and Scottsdale, would cost a little more money, that statement being based upon 
approximate quantities taken out by Mr. Hales for the pmpose. I believe the excess was estimated at only 
£7000, but I pointed out to the· Government that these figures were only roughly approximate. I have 
always· thought since that I was thoroughly justified in recommending the adoption of this more direct 
route, although, as I have explainea, it differed widely from the line submitted to Parliament. I not only 
brought the line nearer to a very large extent of Crown lands :fit for selection-nearer the Lisle gold fields
nearer the Springfield settlement-saved the surmounting and descending of a tier 400 feet in height-but 
also saved the working of the line over 12½ miles of totally unproductive country. Some portions of the 
original line, namely, near the watersheds between the Piper and Denison and near Scottsdale, are, as the 
·Parliamentary plans will show, very rough in character. The line, as usual, had not been set out closely 
through this rough country, and from what I have seen of it since I am afraid that Mr. Climie's estimate 
for the original line would have been exceeded; but, assuming that the original line could have been made 
without the slightest excess upon the voted amount of £300,000, I am still of opinion that the £60,000 or 
£70,000 extra which the adopted line will cost will be justified, as the saving in the working expenses 
capitalised would amount to fully the difference. · 

4756. Apart from the considerations you have mentioned, how would the two lines compare as to 
curves and gradients? I think I may say favourably, because in one instance alone, at the Blue Hills near 
Scottsdale, we avoid crossing a tier 400ft. in height. 

4757. That is hardly a reply to the question 1 a~k. How would they compare? Are the curves and 
gradients on the adopted line more severe than those on the proposed line ? No ; I think that the curves 
and gradients on the adopted line would compare favourably certainly .with those on the original line. 

4758. Will you state what were the sharpest curves and most severe gradients on Mr. 'Climie's, or the 
original line? The sharpest curve proposed was 5 chains, and 1 in 40 gradients. 

4759. Were the lengths of those inclines longer than those adopted by you on the contract line, or in 
what way did they differ? I cannot particularise them; but from my general knowledge I have no 
hesitation in saying that they were favorable as compared with those on the original line. 
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4.760. I presume Mr. Climie sent in a proper section of the work which he undertook between Laun
ceston and Scottsdale? He sent in, a proper section of the original line, which had been made by 
engineers acting wider his general instructions, as well as a portion I beli_eve done by himsel£ 

4761. Was that section accompanied by any report from ~im? I do not recollect any. 
4762. Had you OD that section, rulings of th~ differ~nt grades which would be necessary to adopt if 

that scheme had been carried out? The plans and sections were submiited to me with a grade marked for 
approval. • • 

4763. By him? By the engineer making the seciions. Mr. Climie re~ised their work, and I again 
revised them. 

4764. Can this document be produced? If you r_efer to the original Parliamentary sections I _can 
produce them. 

4?'65. It will bE:1 necessary to produce them, because there will probably be a conflict of opinion as to 
whether the best route has now been obtained. Will you therefore produce the original sections ? I will 
produce the original sections, , and the diagrams of ·gradients showing the line now being actually con-
structed. . · · · 

4766. Did Mr. Climie ~ his report state what curves could be obtained on his, or the original line? 
I do not recollect that any report wa11 .made, but I gave Mr. Climie the same instructioI1s for the Parlia
mentary Survey that I gave the engineer for the contract survey-namely, that the ruling gradients 11hould 
be 1 in 40, and 5 chain curves should be adopted where any material saving could be effected by so doing.· 

4767. Were these instructions in writing? . I cannot say from memory. · · 
4768. Assuming that Mr. Climie disputes these instructions, what means have you of ve~ifying your 

statement? The engineers employed under him would be _able to confirm what r have stated. . 
4769. Was it a well-known instruction to the engineers that in surveying the line through difficult 

and mountainous country that grades of 1 in 40, and curves not sharper than 5 chains, should be introduced? 
Yes; Messrs. Hales, Bell, and Cutten -would all be able to confirm that, they having worked upon the 
Parliamentary surveys. · · · · 

4770. Comparing the contour of the railway as furnished by the sections, in what respects would the 
adopted line show-any advantage as regards haulage over that of the original line? "That will be ~est 
shown by the Parliamentary paper I have referred to, and which I have mjdertaken to produce . 

. 4771. In the adopted line the fi~·st sum.mit is Doctor's Hill, then another at the tunnel: are· .these 
the only two summit levels on the adopted line? They are the onlJtwo summit levels. · 

4772. What are the summit levels on the original line proposed by Mr. Climie ? At the Bangor tram
way crossing, 540 feet above datum; the site near the Yarrow Creek at 38 miles, elevation 619 -feet above 
datum; near Hall's track, elevation 686 feet above datum ; at Blue Hill\l, 654 feet above datum. Ap
proximately, at Turner's Marsh, summit 846 feet above datum ; and at Hall's track, 1000 feet above 
datum. From these points to-Scottsdale there is no summit level, those referred to as existing on Mr. 
Climie's line over this portion having been avoided. · · 

4773. As far as your recollection serves you, how would the earthworks and other works on the two 
lines compare? I think I may confidently say that ihere. is no more earthwork on the adopted line than 
_would have been required on the original line. 

4774. Is that the earthwork per mile of railway, or as the total? As the total. 
4775. 'fhen the earthwork on the adopted line would be in excess per mile as compared with the 

original line? I think it might be if the light and heavy work on the original lines were averaged. The 
original line included some very heavy banks and cuttings, as the Commissioners can see for themselves. 

4776. Do you include the cost of the tunnel on the adopted line? No; my reply is confined to 
earthworks. · 

4777. Tlien -the cost of the tunnel would be additional to the cost of the original line? Certainly, 
there is no tunnel on the original line. 

4778. Did you consider the advantages which the original line would afford to the settlers of George 
Town arid the River Tamar?_ I thought of that; but any opinion of mine on that head would have been 
of no weight compared with the absolute order of Parliament that the line should go through Upper 
Piper if a practicable route could be found. · 

4779. As Engineer-in-Chief, and having only the best interests of the Colony at heart, would it not be 
your duty to make such recommendations as you thought desirable, and leave to Parliament the respon
sibility of accepting or rejecting your advice? My views coincided with the orders received from 
Parliament. · I should have considered it unwise to have taken all the traffic from the large and increasing 
districts of Scottsdale and Ringarooma, 20 miles out of its course, for the sake of. accommodating George 
Town. I consider that if it should be necessary to provide railway accommQdation in connection with.deep 
water near Rosevears it would be much better served by a branch line. Assuming that the route had been 
taken round as originally proposed, a separate service of trains would have to run in connection with the 
steamers. Their arrival and departure would be unlikely to tally in time with that fixed for the train 
~~ . . 

4780. But that plan is alr_eady recognised as regards one portion of the railway system of the 
Colony : what difficulty would there have bee12 on the original line? My great objection was to put the 
whole of the traffic of one of the largest districts of the Colony-a district ·that will increase for many 
years to come-at least 20 miles out of its course. 

4781. .You speak of the large and increasing trade on the Scottsdale railway : what do you assume 
will be the g1:oss earnings of that line per annum? .J have not gone into that, but it was gone into by the 
Commission appointed for tl1at purpose. · . · 

:· 
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· 4782. Co~pared with the Launceston and W.. estern Railway, what do you think the returns will be? 

I am not prepared to say. . · · · . ·. 

4783. Will they be. gi·eater or le~s? I cannot ans~er that question. . On the Launceston and 
We11tern Railway you have to dea-1 with seltled districts; in Scottsdale and .Ringarooma the settlements are 
new; and I, for one, could not form any reliable estimate of what the traffic is likely to be in a few years 
after the opening of the railway. · . · · · 

!4784. Assuming _you· cannot form an estimate, can you not. form an · opinion .whether the Launceston 
and Western Railway, constructed through the, comparatively speaking, thickly populated districts of the 
Colony, and on which some of the best agricultural farms are found, would give a greater or less return than 
the Scottsdale line? If you will allow. me to speak roughly, I think the traffic on the Scottsdale line will 
be found to exceed that of the Western line. 

4785; What- portion or the Western line? Mile for mile. 
4786. Can you give the returns per mile per annum of that portion of the Western line between 

Deloraine and Formby? I cannot tell you. . 
. 4787,. As strangers to the Colony, the Commissioner,i observe from returns published in the news-

papers that the gross traffic on the line between Launceston and Formby does not exceed £1000 per 
week. Are you now able, from these figures, to give any-idea of what the traffir will be on the Scottsdale 
line? I would rather not express a definite opinion as to the traffic. · 

4788. But as you said that the large and increasing traffic on this line influenced you in your decision, 
would it not be right to state what you believe that large and increasing traffic will be ? My decision was 
based on the fact that the contract or .adopted line will touch upon a large extent of good land in 
cultivation as well as land still available for purchase from the crown, as against a route largely through 
worthless land. 

4789. That is merely a comparison between the two routes, the original, or that of Mr. Climie, and the 
line adopted. What I want is some idea of what the gross annual traffic on the Scottsdale line will be? 
I cannot give y·ou that. I can only say generally that the line intersecting good land largely opened out 
must be more productive than one through barren land. 

4790. I want, if possible, to elicit what the traffic will be on the Scottsdale railway without making 
any comparison. between the original and the adopted line. What influenced you in arriving at the con
clusion that in order to provide for" that large and increasing traffic of which you speak it was necessary to 
construct the adopted railway? So that the railway might be available for settlers on good land, instead 
of it being practically useless to them. 

4791. Then I assume you had made some estimate of the results obtainable from this railway? No ; 
as I have said, Parliament made it conditional that the railway should pass through the large and important 
district of Upper Piper. 

4792. You also say that it is a large and increasing traffic. . We want to know what the probable 
gross earnings will be?_ Simply b_ecause now in the Upper Piper, Scottsdale, and Ringarooma, hundreds 
of acres will be cleared and made use of that now. lie idle for want of cultivation and means of transport. 

4793. Are there not hundreds of acres on the Launceston and Western line which have been cleared and 
settled for 40 years past? Yes; but in some cases the land that was cultivated has been turned into sheep
runs. 

4794. Are there on the Scottsdale line any such towns as Evimdale, Perth, Longford, Westbury, 
Deloraine, Latrobe, and Formby? No ; but there will be in a few years' time. 

4795. How do you arrive at that conclusion ? Simply because I believe the district will go ahead 
now they have railway communication. · 

4796. Is it not the duty of the officers of the railway department to supply some of the evidence 
which led them to arrive at certain conclusions ? I did not think I was called upon. What I have stated 
I did. I cannot give you the estimate asked for. 

4797. You can say whether the gross earnings on the Scottsdale line will exceed £1000 per week? I 
have not gone into the question, and it is impossible for me to answer the question. 

4798. You have bee:U a resident in tlie Colony for many years; can you not give an approximate 
estimate? No ; I would rather riot. I can only state generally that I believe the traffic will continue 
to increase until in a few years it will be satisfactory. I do not say there will be any large returns, or much 
return over working expenses, for some years to come, because the working expenses will be necessarily 
rather heavy, as on the main line. 

4799. In making that statement, what proportion of the earnings will be absorbed by the expenses of 
working the line? Nearly all, for the first _year or two. 

4800. If that appears to be a fixed quantity in your mind, cannot you now tell us what the earnings 
will ibe? I think the working expenses will probably be equivalent to about 3s. 9d. per train mile ; the 
total will necessarily-depend on the number of trains run_. 

4801. It appears from that you have made no estimate of the trains to be taken over this line? It is 
not my duty to do so. 

4802. Is it not the duty of the Engineer-in-Chief to submit to the Department some idea of what may 
be expected as the returns of a projected railway? No; that was furnished to the Government by a Com
mission of qualified men. 

4803. Has it never been the custom of the Government of Tasmania to require similar reports from 
its officers ? Never from me. 

4804. Are you aware of the practice in other places ? No. 
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4805. Are you not aware that in many of the colonies it- is the practice of the· Engineer~in-Chie_f to 

11ubmit to the responsible Minister hie views of what .the contemplated earnings .of_a line will· be? f 
think that' is .information that should not be required from ari engineer-in-chief; the traffic manager is the 
proper officer to -furnish inform~tion on that point. · . · . . · . 

4806. But what advantages would the traffic manager have over the Engineer-in-Chief. in compiling 
estimated returns, seeing that he knows nothing of a district of which the E)ngi_neer-in-Chief has, com
paratively, an intimate knowledge? He. could very readily ·obtain such. knowledge ·as the Engineer-in
Chief would have of the district passed tq.rough, and would be much more competent to form an estimate 
of the traffic. · · 

4807. But how could he do that without he trav~ls over the country? I see no reason why he could 
not do so. 

4808. You can form an estimate, knowing a locality ; but how can you expect a man who has never 
been over the country to estimate the returns ? I simply say it is impossible for anyone to form an 
estimate upon such a subject without ample time and opportunity. . 

4809. Is it not a matter of fact that when the Main Line and also the Western line were projected, the 
engineers of those lines submitted for the information of their respective shareholders and ratepayers the 
probable returns that wouJd be obtained on those railways? The Railway Commissioners prepared the 
estimate of the probable returns of,the Main Line, and their estimate, I believe, was considerably in excess 
of the actual receipts. · 

4810. I am not speaking of what the Railway Commissioners did as regai·ds the Government-I am 
speaking of what the engineer of the -Main Line did as regards the shareholders of that line? I cannot 
say. ' 

ago. 

481~. Were you not connected with that company? l was not connected with that company. 
4812. Not as engineer? · No. 
4813. Did you not see the prospectus? · I have seen theni ·after my arrival in the colony. . 
4814. Were they not afforded by the engineer of the company? I really cannot say, it was so long 

4815. Can you not give any information as regards the probable traffic of· the line? No . . 
4816. Regarding the question of curves, are you in a· position to state what are the curves on the J14ain 

Line between York Plains and Antill Ponds, and between the Flat Top Tunnel and J:erusalem? Almost 
all the curves are 5 chains, and the gradients 1 in 40 practically for miles. 

4817. You know the M!1in Line at Horseshoe Bend,near the coal-field in the vicinity of Jerusalem
is it not a fact that the line ascends from there to Flat Top Tunnel, by a grade of 1 in 40, almost without a 
break? I believe it is. 

4818. What length is that ? Between three ·and four miles. 
. 4819. What would be th~ length of the gradient between Antill Ponds and York 'Plains through what 
is known as Tin Dish Gully? I should think the extent of steep grade and sharp curve through '.fin Dish 
Gully must be between two and three miles. . · . 

4820. These are· sections of 1 in 40 grades combined with 5 chains curve? They are. 
4821. Is there no\ also some very difficult country in the neighbourhood of Campania and Tea Tree 

Creek? l'here is. · · 
4822. Are the same class of gradients and curves found there? Precisely so, and on a lep.gth of 

about three miles. · 
4823. Was it this that induced you to adopt, on the Scottsdale line, a similar form of construction, 

viz., 1 in 40 gradients with 5 chain curves? Partly economy, and partly the fact that a line. with such 
gradients and curves was already working successfully in the Colony. 

4824,. You say partly from economy-was that economy in construction or economical working? 
Yes, construction, certainly. ' . 

4825. By Mr. Stanley.-W e have had it in evidence, from the Resident Engineer of the Scottsdale line, 
that there are comparatively but few places where tlrn maximum gradient and minimum· curves occqr: 
that being the case, do you not think it advi1:1able to go to some little extra cost in constrµction to avoid 
such an objectional combination-would it not h!lve resulted in more economy in the future working of the 
line? I should have made a very different answer to the first portion of your question. My impression 
was, that 5 chain curves in combination with 1 in 40 gradients were much more. numerous. 

4826. The Resident Engineer, speaking generally, said _there were three o·r four such combinations, 
and the contractors' engineer, when asked for more definite information, went through the sec_tions, 
and ascertained that there were seven: Seeing that in a length of 47 miles there are only seven places 
where this objectionable combination of maximum gradient and minimum cufre occurs, would it not have 
been wise economy to incur a little extra cost to reduce the working expenses for all time ? If the cost 
were only small, certainly yes; but, I fancy, in the places quoted, larger curves would have entailed very 
considerable cost. This country is not, I believe, the only one in which 5 chain curves are adopted ori 
steep gradients where the mountainous char~cter of the country requires it. · 

4827. Cai1 you state what is the gross load that one of your goods class of engines can take up a 
gradient of 1 in 40? We have never had an opportunity of trying. At present they do not work over oµe 
in 40 gradients; but, I should think, they could take a load of 80 tons up one in 40. I think the Loco
motive-Superintendent would confirm what I say. 

4828. What is the weight of your goods · engines of the standard type? 22 or 23 tons, exclusive 
of tender. 
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4829. Would it not be an easy matter, knowing the· dimen~ions of the engine,· such as diameter of' 

-cylinders, length of stroke, diameter of driving wheels, and effective pressure of steam in cylinder, to deter-· 
.'.mine the load that thflse engines will take up a gi·ade of 1 in 40? It could be calculated, of course. 

· 4830. Will you make the calculations and furnish the Commissioners with them J.· I will. 
4831. Wheri you said you thought t_hey would be capable of taldng 80 tons up 1 in 40, did you 

refer to a straight road or a ctfrved road? I had in my mind the cnrved road that they will hav:e to work 
,.over on tlie Scottsdale line, and I also know what the Main Line engines can taklcl over their road; 

4832. • Are the goods eng-ines · used on the Main. Line similar to those adopted by the Government · 
'.Locomotive· Department? No; the -design is different. · ·· · . ' 

4833. · What would approximately be the compal'ative powe~· of the· two ·classes. of engines·? , I should 
think om' engines would take very nearly as much. 

. 4834. Are you aware wh~t load the Main Line engines take on the heaviest porti~ns of the road, such 
· as the localities referred to by the Chairman? I think about 80 tons. • . ' . , ., , 

4835. Are you aware what effect a curve of 5 chains radius has 'in increasing the train resistance, as 
, compared with a straight road? Very considerable in ascending an .incline. 

4836. Leaving gradient out· of account, are you.'aware \yhat is the effeet of a . cill've of 5 chains i·adius 
in increasing, the train resistance as compared with a straight road? No, I cannot giYe you the theoretica 

·..e~timate. ' 
4837. What would you suppose the difference WOtlld be? It must vary very much imder different 

-conditions.. !'cannot.tell you offhand what the difference would be. 
. 4838. I may s,tate that from a series of experiments which were made on the Main Range sectio,n·of the 

. S. & W. railway in Queensland, it was ascertained that the train resistance on a curve of 5 · chains radius 
:inm•eased by nearly 30 per cent. as compared with a straight road, so that the useful power of the· engjne would 
be proportionately affected,-in view of th_at do you not· think in the case of the Scottsdale raih,-ay, where 
there are only a few cases of the 1:)0mbined minimum curye and maximum gradient, it would have been 
.advisitble to have gone to a little- extra expense easing the curve where practicable, or flattering : 
the gratlients where the sharp cmves ai,e absolutely necessary'/ If it could have been done at a small· 
e~pense, yes. If the Commissioners had asked me, I would have saicl that ·the combination in question 
·was much more frequent than has been stated even by the contracting engineer, and the Commissioners 
will also •find that where many oi_ the 5 chain curves occur, especially those that might. be termed of a -
horseshoe form, the grade has been flattened. · 

' 4839. Were any instrµctions issued by you to the s~rveyors to a voiµ the combination of the sl_1arp 
,curve~ and steep g1·adients where possible, and if so, what instructious? No instructions were· given 
beyond the genei-al instructions, that, where unavoidable, the sharp curves and steep gradients could be 
used, not otherwise. 

4840. There_ was no standing rule that. the g1·adients _were to be eased on , the mimmuin curves? No 
written or\ler was given, but it was well understood·. 

4841. How were the surveys on the Scottsdale line effected-by co~tract or by officers employed 
-directly ~nder the. department ? By officers acting directly· under the department. . 
· 4842. A~d you have found from e:i-:pe1:ience that is the best way of carrying out surveys? I ha've 
not a ·doubt,.of it. · · 

,4843. How were the plans prepal'ed _and the quantities taken out? The general plans and section~ · 
were··plo.tted from the fielc\-bo.oks by Messrs. Edwards and Co., _and the quantities were taken out under 
-contract as in the case of Mr. Climie's line . 

.4844. Then when the plans were prepared you had not sufficient office staff to enable you to prepare . 
them·? I had not. 'J:'he office staff was employed wholly for works for roads and bridges. 

4845. Then do you still continue the practice of having the plans for new lines of railway prepared by 
,contract? No :York is being clone now by contract, and I have no staff as yet for the preparati01i of the new 

. railway plans. The work that is being done is limited, and is being: carried out by two of the enginee1·s 
'who 'will hereafter be employed in the construction. . . · · 

. 4846. In view of fuither railway extension being undertaken in the Colony, what is yom· intention in 
respect to the preparation of plans and quantities,-do you intend to continue the practice of having them 
done by contract' or to get the necessary staff to enable you to have the work done in your own office? . I 
have·not decided upon either course. If the work is clone by contract I' must have some professional 
assistance to check it, and I anticipate a difficulty in getting my own qualifierl staff when there is only the 
induceinent of a few months' temporary employment to offer them. · · 

4847. How long is it since the Government commenced constructing the new lines of railway? Less 
than 2½ years. . · ·" · 

· .4848, And during that time _do you not think you could have obtained the necessary assistance to enable 
you to prepare, the plans and drawings under your direct supervision? No doubt, ,had I known that ye~r 
by year Parliament would have added to the railway proposal_s, because then I could guarantee a certam 
amount of perman~ncy, without whieh efficient men could not he obtained. 

4849. How l~ng is it since the survey of the Mei·sey line was initiated r Some time. before my _ 
.connection with the department, in 1876. 

4850 .. When were you appointed? fo·'i877. 
4851. At that tin;ie what railway··construction was.contemplated? None what~ver. 
4852. That, I understand, was the first of the new lines undertaken? Yes. 
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. · 4853. ·At that time was it not contemplated to construct variou_s lines -throughout the Colony? Not 
that I am aware of. . · .. ·. 

4854-. ])id you consider that-the probable work of railway construction would.be of such a limited 
nature that it did not warrant you in obtaining a proper office staff to prepare the plans? Yes. 

4855. Had not the Mersey line been proposed before your ai)pointment? A Sl~rvey had been made, 
and then the whole matter lapsed. · , 

4856. At the time of your first connection with the survey or estimates of the Mersey line, did you 
not anticipate that the work of railway constrµction was likely to be of sufficient importance to warrant 
you in obtaining a permanent staff? No. Seeing that the one railway proposed had been rejected time· 
after ti~e, I had no .reason to believe for a year or ·two, or longer, after my appointment, that any large· 
expemhture would take place. · 

AFTERNOON SITTING. 

Present-All the Members and the Secretary. 

MR. FINCHAM'S examination continued on the Scottsdale Line. 
4857. By 11:fr. Stanley.-After the experience you have had, are you of opinion that the system 

hitherto followed of preparing the working plans. and drawings is a good one; or would you prefer· 
having them prepared by a competent staff under your immediate direction? I consider the latter by far 
the preferable plan. 

4858. What staff do you suppose you would _require for this work in addition to thos~ you have? I 
have none at present on the railway indoor staff'. If all the new railways have to be prepared for contract 

and construction together, I think that some Jialf dozen qualified draftsmen, and as many juniors for transfer 
work_. would be required. · 

4859. Have you any idea of the staff Mr. Edwards employed in connection with the work done for· 
your Department? Re had at one time 14 or 15 men in his office. . 

4860. I suppose that was during the time the railways were ·being pushed on? I should think on an 
average he must have had a dozen, and worked them overtime for many months in order to comply with the· 
request of the Government for the speedy delivery of the work. 

4861. Do }'OU anticipate that preparing the plans and drawings by a staff employe,d directly under you 
would be more expensive than the system hitherto followed? No, I do not think so. There was one
advantage in employing a gentleman like Mr. Edwards, namely, on account of his large connections and 
intimate knowledge of the requisite men. I should have more diffic_ulty in getting men than he did. 

4862. Do you anticipate any difficulty in obtaining competent men for such a staff? Not if I could pay 
salaries current in the other colonie1:1 ; and until the. last few days, .when I have been able to get a room 
completed in the new Mines Office, there was no SI_Jace in which the new men could work. 

4863. Who took out the quantities for the contract schedules? The staff in Mr. Edwards's employ. 
4864. Are you aware whether the earth,;ork quantitie~ were taken out by means of cross_sections or· 

from the longitudinal sections only? I was informed they were taken out by .means of cross sections. 
4865. Hav:e you reason to believe that the schedule quantities fairly represent the amoimt of work 

·which will be executed under the contract? I have no reason whatever to doubt them. I know that special 
· exti-a tro,uble wa-s taken with these quantities on account of the generally heavy and difficult character of" 

the line. · · 
4866. Seeing that yery considerable discrepancies occur between the schedule and actual quantities on the 

other lines-the :Fingal and Derwent Valley lines, for instance-have you reason to believe that the quantities
in the case. of the .Scottsdale line have been taken out with such care that these discrepancies will not be· 

. repeated? I do not think they are likely to occur to any unusual-extent in the case of ,the Scottsdale line,. 
because so much more time was available for the preparation of the contract. · 

4867. Are you of opinion that the total cqst of the ·contract wor)t will not eJ:ceed the amount of tlie· 
tender? At pre~ent I see no reason why it should, as the tender includes provisional money-to the extent 
of more than .£20,000. , . 
. 4868. Can you state whether, in the case of the tunnel, provision has been made in the schedule for 

lining throt1ghout, or only partially? Partial lining-, lining wholly, and partial excavation in solid rock only .. 
4869. Have you any data c,in wl1ich tp form an opinion as to whether the tunnel will regufre 

to be lined or not? No; we sunk a shaft before the contract was let, some ·20 feet down ; the 
deeper we got the harder the ground became. Tl1e · quantity of lining allowed for in the schedule was
simply a provision for faults that may occur. 

· 4870. In the event of the rock not turning out sufficiently hard to stai1d by itself, and the necessity 
arising in consequence of having to line the tunnel throughout, what would be the additional cost to the· 
depa.rtment? I will supply the information. · 

4871. What was your original estimate for the Scottsdale Railway? ~300,000. 
4872. Was that estimate based upon the orig-inal survey, or the line as now adopted? It was first of· 

all based upon the original survey, and afterwards upon the combined surveys of Mr. Hales and Mr· 
Climie. · , · · 

4873. Was your estimate sub~itted to Parliament? It 'was. 
4874. Could you refer to the Parliamentary Papei: where the· Commissioners wouid find it? It bea~• 

(1ate December 14th, 18~3. · · · 
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· 4875. On the _-basis of the c~ntract amount, a11d ·allowing, ·for expenditure . for rails, superv1s10n, 
,stations, as well ·as land pompensation and supply of rolling stock, can you1 state ·whether the ultimate 
,cost of the line will exceed your Parliamentary estimate 011 not? It will exceed it. 

4876. By how much? ·well, I prefer to· say £70,000, although the actual figures up to the, 9th. 
March, 1886, are £58,711. Before the tender was accepted I advised the Government that the total 
final cost of' everything ,would be £370,000, and, allowing for contingencies in connection with the tunnel · '· 
and other matters, I prefer to be on the safe side and call the probable ex.cess £70,000. 

, 487.?'. How do you account for this increase in cost as ·compared with your original estimate? The 
tclo~er apprcixiD?ation that was obtainable for all quantities when· the work was being set out on 
the ground_. · -The Parliamentary ·quantities, as 'in the case of the other lines, were pr·actically based upon 
trial sections.· · · 

4878. Is it due in any degree to the alterations in the route or 'deviations from the original survey 
i1pon which you based your ori"ginal estimate? It is, partly. 

· 4879. Can· you furnish the Commissioners with a statement showing the -itenis o,f difference between 
yot~r ~riginal estiipate and the pr,obable actual cost· as you have done in other cases,. such. as the Fingal· 
Railway? , Yes; but. in the case of the Fingal .Rail way the two lines were practically on the same ground ; · 
here the lines are over such different country that it is scarcely possible to make a fair comparison-a new 
route, ,al~ogether has been taken., . . 

{880. Then.are. we to understand that the alterntio1i in r01ite between that now being carried .out and· 
. that originally approved by Parliament will probably cost £70,000? Certainly not; because, as J stated 
before th,is morning, I ·think that the more correct setting ·out of the original line for the contract and the 
closer calculation of quantities would have . brought the cost over .;f;:300,000, the amount of my estimate. 
Tpe excess is partly due to the shortening ·of the route, and partly due to the increase in -quantities owing 
to t~e more accurate data available for their calculation. · ' 
. .4881. Are we. to understand that the shor~ening of the route has res~1lted in a mu.eh higher rate per 

· mile for the construction? It. would be so. 
4882. Is not your last reply, then, somewhat inconsistent with the statement you made to the Chair

man this mo·rning, that· the cost of the works on the shorter route adopted compared. favomably with those 
on the original survey ? That was in the gross. · 

, . 4883. ·well, but even in the gro,ss it appears that the line now being carried out has cost £70
1

,000 
more than was est,imated for the original line? But in the one case we got close details of quantities, and 
the other was only roughly approximated, the line no,t having been defined on the ground. I· could not 
guarante~ that the estimate of £300,000 for the original line would_• not have been £40,000 or .£50,000' 
more. 

. 4884. Do you think it likely that a detailed estimate, based upon working drawings, of the original 
line would have resulted in an increase on your original estimate? I think it very probable, espe~ially as 
the prices of all work are much higher in the schedule attached to the contract than in those attached to the 
original estimate. · · · 

4885, What, was your estimate upon the scheduJe quantities prepared· with a v,iew of advis~ng the 
Minister on the tenders sent in? £240,rl94 8s. 5d. 

· 4886. Then the contract was let considerably within yo1.1r detailed estimate? It was let within my 
-detailed estimate. , ' · , ' ' · , · 

4887. Would you be good enough to fumish the Commissioners with a statement of the probable 
expenditure, in addition to the ·amount of the contract-that is, for rails, supervision, stations, &c.,? Yes. 
{Statement handed in.) . 

4888. I ·observe from. the statement you have just, handed in that the expenditure upon land and 
charges, exclusive of accommodation works, is estimated to exceed the original preliminary estimate by 

· £3000 ?' I have no doubt it will. I shalL be surprised ~fit is not more, considering t_he prices we have 
ha:d to pay. · · 

4889. Then you, think it quite possible that the amount set.down,unq.er_ that head-£15,000.:._may 
be exceeded ? It is possible ; the items contain so many .uncertain charges one cannot be sure as to 
whether it wiJl be exceeded, or to what extent ; and in sta'ting ,the probable outside' final excess at £70,000, 
I am bearing in mind the cost of .clearing outside the railway fence. . · .. 

4890. That is, in .addition to the contract? Yes ; outside the contract. · 
' 4891. ·r observe also from this ret~rn that your estimated expenditure under the head of rolilng stock, 
shop e:irtensio,n, and wharf, will be within the amount of your original estimate for rolling stack,-'-viz., 
£.39,000-is th_at so? It will be within. The original estimate -ror the rolling stock was based upon a 
statement furmshed by the late Traffic Manager. Subsequently, in order to keep down the cost,, the 
quantities· were reduced by I locomotive, I carriage, 2 horse-boxes, 3,covered goods trucks, and so on. 
But tjie ~stimate also included £1000 for duplicates, whi.cl,1 I did not think was fairly chargeable to 
construction. , . . . · , , . . ( , . •, · • 

. 4!:39,2. "'.'ith regard to these duplicates, I presume yot~ "'ould h_ave them taken into stock,_ and ~harged 
agamst. workmg expenses as they are used up ? Yes, I tlnnk that 1s the proper way of chargmg theni. , 

4893. With ~·espect to the_ deviation which "'.as made_ in the permanent ~u:rve_y from the _line 01;iginall; 
approved by Parliament, I thmk you stated this mornmg that you had' obtamed the sanction of the 
Government to that ? ., I ditl so. 

· 4894. Was the authority you received a verbal or a.written one? A verbal one. 
4895. ·no you not thin;k tliat ih a m·atter of this ·kind;, where ~n- i~portant alteratton · is made from 

plans approved by Parliament, that it would be well, for your. own protection, to have such approval 

\ , 
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formally given to you so that it might be placed on record in your office ? Yes, I ought to have had the· 
approval in writing ; bnt, at any rate, before the Governi:nent was committed to the expenditure.. I had 
their approval in writing. · · 

4896. Can you furnish the Commissioners with. a copy of the letter to which you refer ? I sent this
written statement for approval (statement handed in), b.ut I find I was in el'ror about their having endorsed 
it. 

4897. This written statement shows the p!'obable increase in the cost of the work as compared' 
with the original estimate ? Yes. 

4898. And in forwarding this to the Govemment, did you explain that this increase of cost was partly
attributable to the deviation to which I have referred? Partly attributable to that deviation, but I could' 
not say to what extent. 

4899. Can you furnish the Commissioners with a copy of the repoi't fon~ard~d with this statement to-. 
the Govemment ? That is the report. · 

· 4900. I observe from thi::i statement that you say that the extr.a cost is partly due to the heavier works 
consequent upon shortenino- the line some 12h miles : was this not a comparison between the line originally 
surveyed and that approved by Parliament, or was it based upon and includes the deviation to which I have· 
been referring ? It was based upon a comparison between the line I have termed the combined line,. 
approved by Parliament, and the deviation that shortened the route. · 

4901. But reference does not appear to ·have been made to the extra cost of the line as adopted between 
Piper's River and Scottsdale compared with the original survey by Denison Goldfield ? Because it was 
impossible to make any fair and just comparison between a trial survey and a line accurately· located. 

4902. 'l'hen yo11 do not appear ,to have any official record of the approval of the Government to this 
deviation? The real approval of Govemment was given when the tender for the construction was 
accepted. 

4903. In considering the question of tlie probable traffic on new lines, you stated that you did not 
consider it part of your duty as Engineer-in-Chief to furnish any estimate for the information of the 
Government : can you say whether the Traffic Manager is consulted in such matters, from your own know
ledge? I think he would be, in a general way ; but with regard to this line and other lines, they were 
under the consideration of a Commission, or a special board was appointed and made a report upon the
probable traffic that might reasonably be expected from the several lines. 

4904. Were you examined by that board ? No. 
4905. Are you aware'whether the Traffic Manager was examined? I do not remember. 
4906. Then you cannot say from your own knowledge what evidence was taken by the board you refer· 

to upon such matters? I know that they took the evidence of residents and producers in the different 
districts ·concerned. · · 

4907. But so far as you are aware, they did not obtain any advice from the departmental officers? Not 
from my officers ; I cannot say if they obtained any from the traffic department. 

4908. In the event of it being considered advisable to construct a branch line from the Scottsdale line . 
to the neighbourhood of Rosevears, at what point on the present line would that branch probably commence?: 
I do not know the country; but speaking generally, I should think it would be a far better plan to adopt a 
portion of the origin.al line and make it serve as a suburban railway and take up the Invermay ti'affic. 

4909. In the event of that suggestion being adopted it would amount to constructing a second line· 
· parallel to the present one for several miles? True ; but a level line as against a hilly line working back-• 
wards and forwards. 

4910. Will you state whether it is your intention to adopt the chock and log fences for any portion ot 
the Scottsdale railway-I observed that it is provided foi· in the contract drawings? Where timber is
suitable I should ado1>t them. 
. 4911. Do you think it an economical form of fences, looking· to future maintenance? I ·think, considering. 
their much lower rate in the schedule, that their adoption is justifiable. 

4912. Do you not think that in densely timbered country, such as that through which the Scottsdale 
line runs for a considerable lengtl1, that such· fences are very liable to be destroyed by bush fires? No; we 
never hear of fires in that part of the country,-it is almo:st too damp. 

4913. But as the country gets settled and is cleared would there not be considemble risk of such fences
catching fire? I do not think any alarm need be felt, as chock and log fences on the main line have been 
np 14 years without suffering any injury. 

4914. But these fences, I understand, are being replaced to a considerable extent by more permanent· 
fences? .Not the chock and log, only the post and top rail wire fence. 

4915. Have you found this fence suitable and economical? . It is certainly sU:bstantial and economical, 
and, where tl1ere is no clano-er, preferable to ·adopt to a more expensive fence. Ju speaking of this excess, 
of £70,000, 1 should wish

0 
to state that it includes a sun~ of £12,000 for plans, supervision, surveys, &c. 

not included in the original estimate of £300,000. 
4916. But in your preliminary estimates, l\'.Ir. Fincham, is it not your custom to provide a sum to cover· 

the cost of this expenditure ? No, because at, that time there was some idea of Parliament being asked to 
-vote a certain sum for a temporary special stafl: I believe the matter went so far as to be put before them 
in a definite shape, but it was not entertained. I was then driven to pay salarie~, tmvelling expenses, &c •. 
of both railway nnd road staff out of the votes provided for construction. 

4917. B.1/ J}lr. Larode1·.-You say you were driven to pay this staff out of the construction grant : L 
presume you did that with the sanction of the Minister ? 1-Yith his full cognizance. 
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4918.·- Verbal or written approval ? I believe verbal, 
0

but I would not be sure. 
, 4919. Do we understan~ you to say that you included in your excesses of actual cost over estimated· 

cost of line such matters·as like.ly excess in cost ,of lining the tunnel over and above the provi<iion made fqr 
it in the original estiµiate? Yes ; I feel fully confident that my estimate of £370,000 will safely cover all 
expenses, including possible contingencies in the tunnel. · · 

4920. Then do we understand that you took that probable or possible excess in cost oflining t~e tunne 
in consideration when you thu~ revised the estimate, or <lo you merely wish to say_ that you c011s1der the 

.£70,000 will provide for it, although it is not contemplated, by means of savings? I have a sum of over . 
£20,000 provided in the contract for contingencies that may occur-a large margin in itself-and _then the. ' 
difference between the contractor's tender and my estimate of the v:alue of that tender will allow me an ~xtra 
margin for· any exceptional construction that may be required.' . . 

4921. On wl{at. data~ then, was that revised estimate formed ? Upon my· estimate of the cost . of 
construction with schedule quantities, the revised estimate for rolling stock, land, &c. 

4922. W oula' you favour the. Commissioners with details of this revised estimate, showing upon what 
data it is formed ? I will ; but it practi<;a:lly tallies with the estimate already seut in. · 

' 4923: What was the amount of the estimate of cost of the orig·inal,alignment of67 ~iles? £300,000. 
4924. Was the alignment an easier one; or likely to be an easier one, to work than the present align

ment adopted, mile per, rpile ? I do not think 'there would be much difference. 
4925. In other words, would the cost per mile of working have l:ieen less than the. probable cost of 

working the present alignment per train mile ? I do not think there would have been any such · difference 
that I could estimate it. ' 

4926. Y~u · info1;med the Commissioners, in your eviden~e upon the Derwent Valley line, that you 
equated for that line for the comparative cost of working : did you carry out any similar equatior. for· this 
line, taking the different alignments proposed into consideration ? . No ; because, as I have said before, I 
was tied ·by Parliamen_t to the route adopted. I . then only had to g·et throug;h the country with as few 
sharp curves .and steep gradients as possible ; and I know that the very greatest trouble was taken by 
the;engineers to reduce these to a minimum. 

4~27. But, as a professional man and Engineer-in-Chief, who is alone competent, from the data at his 
command, to prepare such equations and c9mparisons, do .you not consider that it is your duty, as the chief 
professional officer of the Public Works Department, to prepare such statements fo~· the information of' the 
Minister to enable· him to advise Parliament upon a subject about which they are unable to obtain 
information otherwise? are you aware that it is the .usual custom in other countries to perform this? _No, 
I do not know what is done in other countries; but, in this case, I have no doubt I did tell the Minister. 
But there is very little practical difference in the extent of heavy gtades to be worked over between the two 
lines. The gradients and curves whiph had already been worked successfully might be adopted with 
advantage to ensure e1\onomical construction. . 

4928. i>o I understand yott. to employ- that word "successfully" · in reference to working steep grades 
and sharp curves to another reason, or in regard- to safety? Primai·ily, in reg·ard to safety. Of course I 
do not pretend to say that a mountain line can be worked to the s·ame advantage as a- line on the plains. · 

4929. You have aheady informed the Commissioners that the reason why_ you adopted these curves 
and grades was that siµiilar lines were being worked successfully :_ are we to presume you mean the, 
Main Line? Yes. . · · · 

4930. Has this proved a success from a financial point of view? It is improving year by year. 
4931. Does it pay its working expenses? A little more, I believe. 
4_932. How long has it been established•? About 10 years since it was fully completed. 
4933. And it connects_ the two largest centres of commerce in the Colony; that. is, Hobart and: 

Launceston?' It does. . · 
4934. And it enjoys, I presume, the largest amount of through traffic of any milway in the Colony?' 

Of through traffic-'-yes. 
4935. · And, I presume, is likely to do so for many years to come? Until the traffic is diverted to· 

Formby. 
4936. Then, do you suppose the 'Scottsdale line is likely to be a 'more successful line than this one ? I 

think you informed us that in a year or two it_ would more than pay expenses? I said for the first year or 
two I did not e~pect it w~uld pay expenses,· or _hardly pay expenses. 

4937. But do you expect in a year or two it will more than pay expenses 7 I think it would ; ,but. 
its construction would be justified if for the next ten years it only earned _the cost of working. 

4938. Why? The vast indirect benefit, in all sorts of ways, to the district served. 
4939. You have informed the Co;1missioners that tlie stafoitics of the likely' traffic, including, I, 

_presume, the probable development of cultivation and mining industry, had been ascertained by· a Com
mission Board. To whom was the result of this Commission communicated? .To the Premier. 

4940. Was a copy of. the proceedings ever. s~nt to you? No, but I saw copies. 
4941. Can you, then, give any idea of the results of their labours as to :what income they estimated 

would accrue to the line. after opening? I must refer you to' the Parliamentary paper. 
4942. Can you inform the Commissioners where to obtain it ? From the Clerk of the House ot 

Assembly. • 
4943. About what time was. that pape; sent in? Some time in 1883, p1;eceding the proposals for· 

the construction of the lines. 
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4944. You have, I think, informed the Commissioners that the reason for adoptiiig the,prese1it lirie in 

preference to the original one was , that Parliament considered that it would not be fair to the settlers in 
Sco,ttsdale to make them pay carriage for an extra 20 miles'? I did not say Parliament said so. 

4945. I thought you ~aid "Parliament was of opi~ion?" No ; I said the Govemment first of all, 
and·subsequently Parliament, objectedto the circuitous route, then I spoke of the tax that it would be upon 
the settlers. 

4946. It was your own opinion? My own opinion. , 
4947. ·where is the ultimate destination of traffic from Scotts.dale likely to be? Launceston, I 

presume. 
4948. Will any considerable portion of that traffic be for export? I cannot tell you anything about 

that, sir. 
4949. In connection with the branch to Rosevears-what would the length of.that branch probably be? 

Starting from Launceston, about 8 mi}es. . 
4950. Would the branch'have to be constructed from Launceston to Rosevears? I cannot say, as I 

do not know the country between the bank of the river and the Scottsdale line. 
4951. How far is Rosevears from Launceston? About 12 or 13 miles, by water. 
4952. What is known as deep water, on the original .Scottsdale line, was, I under~tand you to say, 

only eight miles along that line. Then, in the event of Rosevears being connected by railway with Laun
ceston, and a port. established at Rosevears, goods from Scottsdale sent for shipment from Rosevears would 
have to traverse 47½ miles plus 8 miles, or 55½ miles by rail to get to Rosevears? No.· 

4953. Allowing they went along the branch you spoke of? If the:r had to go along that. branch, yes. 
4954. I presume they would go by train in preference to breaking bulk at any roadside station ? A 

jetty is about to be provided close to the Laun_cesto'n station to accommodate large steamers. · 
,1955. Please do ~ot misunderstand my question-Suppose Rosevears is made a port and is connected 

with the Launceston 'l'ern:i~nus by a railw;iy, Roods from Scottsdale sent by rail _to Rosev~ars would hav~. to 
travel along the present alignment between Scottsdale and Launceston, that 1s, 47½ miles, plus 8 miles, 
which you say is the length of railway required to connect Launceston with Rosevears ? , No, I do not say 
so, becai1se it would be easy to have sorrie arrangement by which goods from Scottsdale c0uld be brought 
to the port at Rosevears from the Scottsdale line. · 

4956. From what point? I cannot say; I know they could. 
4957.- Then, I presume, carts would be required? Probably it would be practicable to mn a tramway 

or light railway from the Scottsdale railway to the port opposite Ro11evears ; in that case. tlie actual carriage 
from Scottsdale, instead of being 56 miles, would probably only be 43 miles. 

4958. 'l'hen do you. consider there would be sufficient traffic from Scottsdale to Rosevears to warrant 
the construction of a tramway? No ; I do not think that the port or the tramway is wanted at Rosevears. 

4959. It is with reference more to the event ~f the port being e~t~blished~ because were the port. 
established at Rosevear~ a railway ·may be fairly required between Launceston and Rosevears for the 
convenience of traffic from all parts of the colony coming through Launceston; but it might hardly be so 
profitable to construct a tramway from a roadside station on the Launceston and Scottsdale railway for the 
special convenience of the Scottsdale traffic. Therefore I ask you the question, if goods consigned by rail 
from Scottsdale to Rosevears would not have. to pass over 55½ miles of railway? Certainly, unless, as· I 
have already stated, you might make a short connection from tl1e Scottsdale line. 

4960. You have supplied the-Commissioners :with comparative_ sections showing the grading proposed on 
the old and new alignments, but can yon say if it is possible for you to supply from any report or data sent 
in by Mr. Climie a list of curves upon the original alignment'! They can be marle out from the Parlia
mentary plans; but, at the same time, it is more than probable that their number would be considerably 
increased in accurately locating the line on the ground. 

496i'. Allowing for that, would you be good enough to supply th~ information from the Parliamentary 
plan ? I will. 

4962. Did you, after the alignme11t was approved, and the contract survey completed, yourself, or by 
deputy, inspect the Scottsdale line? I inspected the line throughout while. the contract survey was in 
preparation, and after the alignment had been completed. ' 

4~63. Did you initiate any improvements in the alignment in any part,where steep curves were put in 
on steep inclines? No, because from time to time the trial sections had been submitted to me, and im
provements suggested in many places. 

4964. But did you not yourself su""gest that improvements might be made at the Denison Gorge, 
where the incline is as much as 1 in 39·6, and the curves very sharp? No, I do not think it could have 
been improved. 

4965. Did· you suggest any alteration in the alignment__:__in the Parliamentary line? During the 
survey, no doubt I did. There were many alignments submittted to me, and some of them in connection 
with the Denison Gorge. 

4966. But did you not, owing to the importance of the matter, endeavour to get this incline eased 
where ·these curves come in, or to introduce larger curves? We had done all we could, and where the 
horse-shoe curves occur portions of level were put in to break the steep grade. 

4967. Would you point that out on the section? [Section here inspected.] There are only one or two 
cases where it has been done, but many cur.ves of 5 chains radius occur upon a steep gradient. 

4968. Are you acquainted with the line between miles 28 and 34-that is, between the site of the 
Denison station and mile 34? Yes. 
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. 4969.- The 'Commis11ioners perceive that, w·hile from miles 28 to 31 there is . a' very steep incline-'-1 -in 
'39·6 to 1 in 44,. froin inile 31 to mile 34 the alignment-is almost-level. • Do you _think it would have been 
possible to have obtained an alignment clinging more to the hi}1side from mile 34 towards 31, and ·picking 
up height so avoid the very steep gradients from 31 towards 28. I see the total difference in height · 
divided into the length would bave allowed for·;t continuous gradient of about 1 in 80. Are there any 
physical obstacles in' the way which would involve either much greater length or considerable expense to 
have ,prevented that better graq.ient being secured? 'The engineer who laid out the line, I believe, called 

. 1n.Y att~ntion to !hat e1ame matter, and 1. think stated that some physical difficulties existed to prevent. 
his_takmg the alignment as you have suggested.· . 

. 4970 .. Have you sent instructions to the _Re11ident Engineers on the Scottsdale line simila·r to those you . 
said it was your custom to send to Resident Engineers, and whicp. we sa:w with the Resident Engiµeer of 
_the Derwent Valley _line? I do not recollect if they went. ' 

4971, Should they have been sent? Yes, they should have gone. 
4972. Then.it was an oversight on the part of your office staff, I presume, inasmuch as we believe they 

have not been received? Or on my part,,for forgetting it. . . , 
. 4973. But I presume·· that ro·utine matte·r• of that kind are brought under your notice_? No ; as I 

stated, a great deal of these details fall· upon me. . · · · . · 

4974. Routine office work connected with circulars and_ returns of that kind? Any instructions of 
that kind have to emanate from me. 

4975. With reference to the construction of ~ulverts upon the line; ~e observed at the. Scottsdale side of 
the tunnel you are putting in Jog culverts : will you give us a brief statement of your reasons for inserting 
these log culverts, and say ,also whethe; it would not have been possible to have .obt\l,ined broken 
brick for the manufacture of concrete if stone had not been procurable in that locality, and what the 
cQst of such concrete culverts would· be compared with the ·.present cost _ per foot run of the· log culverts 
adopted? . The. log culverts were adopted solely because the engineer failed to :find suitable building material 
in: the locality, and no roads exist by which the material could be brought from a distance ; seeing that 

. the contractor_would have. to _cut his ·roads·. through a heavy forest, cart the material a long distance, and· 
that, good timber wa's available,· I decided to adopt the logs as a temporary measure. I also had in view 
the .high price that to a certainty would have been asked for the concrete culverts if I had included 
those required in places such as the Denispn Gorge and nearer Scottsdale. I do not think that any 
contractor ·would have put down a lo~'er price for the culverts on this section, if built· in cement 
concrete, than £4 per yard or more. The log -culverts in all cases are made of extra large size so as to 
allow, on some future day, of permanent concrete culverts being built in ·tliem without any disturbance of 
the bank, and could then be built at a low rate ,;:m account of the facilities of carriage by rail. I think the . 
total c9st of the log culverts as scheduled is something like £5000. The concrete culverts of a similar '. 
area; as shown in th~ type drawings, would, at the estimate of 80s. per yard, cost over £15,000. There is, 
then, on this basis a present saving of some £10,000. From my intimate knowledge of the timber of the 
Colony and of this log culvert construction, I am confident that they will be sound and good for 15 years 
or more. The,pl!esent saving would thus justify their permanent renewal at the period indicated .. 

4976. · But supposing that your expectations in this matter are not fulfilled, and a failure , occurs to · 
any of these culverts in 6 or 7 years or thereabouts, would not the result of this failure in one of. these 
culverts cause the stream to head up -behind and wash.away the bank at one of the most dangerous places 
on the line ; and would not any repairs be then far more costly than the construction of these culverts in 
a proper 'way at first, which would have been far more satisfactory to you and the G_overnment, notwith-
standing such extra firs_t cos_t? The wh'ole work is too substantial for me to suppose any failure.likely 
to take place within the short period stated. The waterway given is enormously in excess of what is · 
required, and· ivou:ld leave ample allowance, for even a partial stoppage in .the event of any•failure_taking
place: With regard to repairs, nothing would be · more easy than to divert the stream and let it cross the 
railway where the same is on a level; the precip~tous nature ·of the ground would allow this to be done·. 
with a very short deviatjon. · . · 

·4977_ I presume you mean during repairs? Quite so. 
4978. The Commissioners observed that there is a good district road which joins the line at the 

Denison Creek. Could not some good stone be found near that road, and . be carr~ed to the culverts by 
it ? There is no_ difficulty in carrying up to. near .the Denison station on Hall's Track. The whole difficulty 
Hes in the country between the Denison Gorge .and Scottsdale, where there is no road. · 

4979. Why c<!uld you not use good broken bricks ~here you cannot procure stone ? Because there 
is not the material to burn good bricks beyoIJ.d the Denison Gorge. ,_ 

.4980. No go9d clay ? No ; it is slaty country for miles. 
4981. What do· you anticipate the cost will be .of these concrete .culverts per cubic yard° when put m 

eventually'?. I do not think they will cost more·than 40s. per.yard at the outside. . 
4982. Then the cost will be in the aggregate, I pr~sume, about £7500 altogether; or half of the. 

£15,000? Yes, about that; but I think that an,oulside e_stimate. ' 
4983. · Have rou seen: all the detailed· plan~ sent to the superintending engineer of tl;e Scottsdale-

line ? I have. · . 

·. · 4984. With reference fo the viaduct provided for at -Dogwood Gully, do you think that a sufficiently 
!!table one for s11.ch'a high level road. with -a grade of 1 in 49-5· and a G chain curve. The Commiss_ioners· 
ob~erved that the centre tressel is 40 feet above the masom'y cill, no longitudinal bracing, no straining-· 
beams- to· receive the tl~rust of the struts under the road girders. , Have you given this design your 
consideration·? 1 Yes,·and I consider it a most substantial job. I made the alterations shown in blue in' 
the ·dra wirigs to equalise the angle braces and give greater steadiness. The viaduct is tied together by 
longitudinal ties. · 

,, 
•J J 
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4985 .. How high above the_ cill is the highest tressel ,braced? About 25 f~et_. 
4986. Foi· _the remaining 25 feet this tressel is not stiffened longitudinally? It is braced at not more . 

than 20 feet from the base. · - - -
4987. From tressel to· ti·essel? From tressel to tressel. 
4988. What are the dimensions of this bracing? 12 by 6, connected where they· cross. 
4989. Their length between the secured points? They are 33 feet 'long, 6 inches by 12 in scantling, 

intersected at the centre of span, and secured by bolting together. Four ties secured by cross tie- 9 inches 
by 4½, secured by ¾-inch bolts. 

4990. Who got out the original design? The original was got out by Mr. Edwards and sub
mitted to me. I ordered the alterations in blue on the plan. 

4991. ·which alterations are these now mentioned to me? Yes, chiefly. 
4992; ,ivhat do you estimate the life of a structure of this character would be? Ce1-tainly 30 yea1·s if 

properly looked after. 
4993. Do you consider it will be sufficiently stable in the position in which it is to be placed? I 

feel snre of it; the spread is very good, and the timber is substantial. 
4994. Do you consider that no straining beams are required to receive the tluust of these struts 

undemeath ·the girders? No ; the. system adopted of £!itching the struts between the two main beams is 
preferable far to the straining beam, on account of shrinkage in the timber. 

4995. In what part do you me_an? In the straining beam on the _struts. 
4996. Then the point of support of these struts would be the intersection of the bolt by which they 

are seemed to the girder beams? Practically, owing to the shrinkage of the timber, the strnin, as is 
usual on our bridges, comes on the bolts ; but the plan I have adopted, of gripping the struts betweeu 
the two beams, makes it quite independent of the effects of shrinkage. 

4997. Then, doe·s the, timber in tllis country shrink in the direction of its length, as it would appear to 
do by what you have stated? Some.of it, but chiefly in the direction of width. In what I have said I 
speak from a long experience of the timber of this country, -and of the constmction referred to. 
· 4~198. By tlte Cltafrman.-There is one thing l would like to clear up ·with reference to the lining of 

the tunnel. I see bricks for 2350 cnbic yards are provided, that quantity would 1i1ore than line the whole 
arch of the tunnel with brickwork 18in. in thickness, leaving a considerable margin for the side walls. 
Do yon imagine you will require more than this ? I have found the ground so hard that the quantitie,
provided in the schedule will not be exceeded. 

4999. The contractors intimate that they have not received any definite instructions from the superin
tendent engineer relative to the manufacture of bricks-are you able to say whether yon h,:ve so far 
considered the question .as to enable you to give a definite orde1· for any particular 1mmber? I do not see 
l1ow it is possible for the Department to do that until they know w-hat they are going through. The 
contractors informed me they would make some 300,000 to start with. · 

5000. In the event of these bricks not being required, what ·will be the action of the Department-will 
they take over the bricks, or will this risk belong to the contractors? I have not thought of that aspect of 
the case, but the contractors may be assured the Department will deal equitably with them. 

5001. In the event of the c mtractors making a g·ood marketable brick, and their not being required for 
tlie tunn.el, will the Government take over these bricks, or allow them such a margin of profit as would 
enable them to dispose of the bricks to the public? As a matter of fair play between the engineer and the 
contractor, I should recommend such a comse. 

5002. Would it not be as well to arrange it so that the contractor might feel himself secure 
in making a certain number of bricks: will you consider that at once and communicate with him? Yes, 
I will. 

THURSDAY, APRIL 1, 1886. 

PRESENT: 

'fhe Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. ' 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LAWDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

,Oaptain AUDLEY ·coOTE, .ilf.H.A., ea:ami™d. 

5003. By tlte Cltafrman.-Since you handed in the press copy of the q·uestions yo~1 submitted to the 
Government, we have received from them your original letter, together with certain comments of the 
Premier on your questions. These and the Premier's reply will appear in evidence, and your statements 
will form part of the froceedings. I should say the Government .m their reply to these questions tak~ 
exception to the right o the Commissioners to enter upon some of them, but the others have been remitted 
to them with a request that thev should be considered. 'l'he Commissione1·s are very anxious to avoid 
taking any steps that would weaken the confidence of the Members of the Parliament of.Tasmania ,vhen 
considering their repol't, and with that view they have decided not to enter upon the discussion of any 
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question which would involve political complications. We, therefore, in the questions submitted to you ask 
you to confine yourself to matters within your own knowledge, and with reference only to those questions. 
This ie not out of any discourtesy to you, but to enable the Commission to do its duty impartially. At the 
same time there will not be the slightest hindrance offered to you when giving information on matters 
affecting the railway? I have no objection to that, provided that the questions appear in detail as I have 
sent them in to the· Government. 

5004. The Commissioners undertake that your letter shall be sent to the printer with instructions that 
it form·part of the proceedings, ~nd will print what else is necessary? Tam quite satisfied. 

5005. The first question which the Government think it desirable should be considered is No. 9-" Is 
it the case that the Scottsdale line now being constructed has to travel to an elevation of over 1000 feet, and 
to get to that elevation has to traverse through long tunnels?" Do you wish to make any remarks on 
that? In going through the plans and sections myself I find they are at this elevation in the position I 
have named. · 

5006. I may say that the question put by you indicates the fact? · Yes, that is so. 
5007. Have you any remar;ks to make on No. 10 question-"Is it the case that the line now 

being constructed as a ." trunk line" of railway should never have been taken along its present route, 
but should not the other route have been selected, not only for the benefit of the. two districts, but for the 
more economical working and maintaining of the railway for all time?" What is your reply to that 
question·? My reply is that it is foreign to all engineering economy to take a railway in so direct a line 
as they are taking this one, in which such heavy works are entailed that the works of the line being 
so heavy, they are in no way decreasing the cost of the line, but are increasing it during its whole construc
tion, and they are making it not only a heavy line to construct, but an exceedingly heavy line to maintain; 
and i~ being a trunk line, a few extra miles further in going round by way of Lower Piper district, where 
it would open out a large quantity of good land, and also open out a larger population, bringing traffic 
to the line, and with a difference of some 12 miles further round, even should it be 20 miles further roun:d, 
believing as I do, that th'e line would not cost more than £5000 per mile, that is, the outer or original line, 
even if it were 20 miles further round, the cost would not exceed that of the present or higher line, and it 
would have been an easy and workable line to maintain; although I have not stated in those questions 
that I believe they would not get to a greater elevation than 500. feet above the level of the sea, which 
is only half- its present elevation, I was guided by that roughly. I since think it would be ab011t 600 feet 
to 650 feet above the level of the sea in going round by the original route, but it would avoid all the tunnel
ling and nearly all the heavy expensive work now being carried out on this line of railway. At no time 
would there be more than about 10 miles of rough country for this railway to pass. Secondly, my opinion 
has always been that the longer route would be the best for the community at large. 

5008. In making this statement as to the elevation and comparison of cost between tlie two lines, have 
you arrived at your decision from a personal knowledge of the country, or from reports and surveys 
presented to Parliament ; or by representations made to you by reliable persons living in the locality 
whose confidence you enjoy ; or from the whole of those reasons? Partly from one and partly from 
the othe_r. For instance, I have travelled over the whole of the longer route, and over part of the 
present, or shorter, route, and I came to the conclusion that it would be far better to take the line the longer 
route ; and that was confirmed by my going to the office and looking at the plans and sections of the 
present route upon which the contracts were taken. I took considerable interest in looking at this myself, 
and made the original calculations. I saw at once that the work would be of an exceedingly heavy nature 
on the shorter line. I have spoken only once to Mr. Climie, who made the original and longer survey, 
when I put the question to him if he had been driven round this way? He replied that he could have taken 
the railway along its present route, but the expense would be so enormous to a colony like this that he was 
driven to take the line by the longer route ; that the works were nothing like so heavy, and also it would 
benefit larger districts. I was then summoned by 1he constituents of the smrounding districts to attend a 
meeting, and I was there informed by two of the leading men of the district, who had lived in the district 
all their lives, that the plan as shown on the map was not the route that Mr. Climie had surveyed, and that 
they had offered to have taken him round the route that I had gone round myself, and they informed me 
that they believed the line would not go over an elevation of 500 feet. I had my doubts about that,· and a 
reference to a memorandum in one of my books showed me, in a memo. I had made roughly for my own 
information, by an aneroid that I had taken with me on one occasion in going through that district when 
it was spoken about for a railway, showed that I was up over 600 feet. Knowing that the residents were. 
anxious that the railway should pass thro-qgh the district, and that they frequently are out in their 
opinions as to the elevation, I came to the conclusion chat my old memo. of 600 feet was the most 
reliable one. I think it would be advisable that one of these gentlemen and Mr. Climie, who surveyed 
the route, should be summoned before the Commissioners to state their views independently of what I 
have stated. 

5009, The Commissioners have received the result of Mr. Climie's survey, and his report upon the 
line now being constructed. Do you not think that from the explanation you have given, and after consider
ing all the papers and documents, that the Commissioners will be able to arrive at a just conclusion on the 
merits of the two schemes ? Yes, I believe they will. 

• 5010. You wish, then, your opinion to stand, but to correct the statement that the summit elevation 
would not exceed 500 feet,-further inquiry having led you to believe that the elevation will be under 
650 feet ? That is t_he only correction I wish to make. 

5011. No. 15 question asks,-" Is it the case that the present line will always be an unsatisfactory 
and costly line to work and maintain, and.that its locomotive power will have to be heavier than usual?" 
In replying, will you consider what has been the experience and practice on Tasmanian railways, both 
on the Government and Main Line Railways, and will you, if able to do so, state how the Scottsdale line, 
as it is to be constructed, will compare with the Government and the Main Line Railways? My opinion 
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is that, as shown in the sectionti of the Scottsdale railway, 
0

and knowing the.country as I do, the preeent 
Scottsdale railway as now being constructed will be far and 11way more expensive to maintain than any · 
railway in Tasmania at present at work:. 

5012. As regards cost of working, you· do not think it will compare favourably with the Main 
Line ? · I think its working expenses will be considerably above the working expensee of the Main Liue, 
because itl'I gradient!! are more cont~nuoua and its curves are equally sharp. · 

5013 .. When you 1Jay its· gradients are more continuous, do you. make that statement fr~m an examina~ 
tion of the sections, or from your belief ? · From examination of the sections. 

5014. It has been represented to us that there are only seven places on the Scottsdale line where a 
combination of 1 in 40 gradients occur with curves of 5 chains radius, but these are for only short distance!, 
and that similar difficulties are to be found on the Main Line. Are you in a position to say whethel' that ii 
a fact or not ? Not without going over the sections, because it is some considerable · time since :r went 
over the sections. The notes that I made afterwards were based. upon information from notes which I got 
afterwards. 

5015. It has been represented to us that on the Main Line very long inclines of 1 in 40 are to be 
found, between Tea Tree and Campania, and -between J erusaleni and Flat-top and also through Tin-dish 
Gully.· Do you think the inclines on the Sco'ttsdale line are longer than those l have mentioned? No. 

5016 .. In what respect would they compare? U iifavourably for the grade on the Scottsdale line. 
5017; How do you arrive .at that opinion? .They are shorter grades,but there is a continuation of 

them. 
5018. Are· there _not, in some instances, flri.tter grades easing the difficult one? Yes. 
5019. Would not that be a favourable feature when comparing the W()rking of that line ·with the Main 

Line? As compared with the Main Lin~ it would be, but, having the experience before us of the Main 
Line Railway, and making another trunk line, as the Scottsdale railway is, and having as a fact before us 
that those grades could be done without, my opinion is that, as a trunk line, those grades. should have beea 
avoided, if possible. · · . . 

5020. I take it you infer that the Government should improve the railway as compared to the Main 
Line,-is that so?' Most decidedly ; if there had been sufficient money in hand when the Main Line was 
constructed, many of the curves and gradients on that line would not have been put in. · · 

5021. In question No. 18 it is aske_d-" Is it the case that it is against all ·engineering economy to 
shorten a line for the purpose of taking it over a much higher grade, and, in this instance, that the question 
of first cost after maintenance was not taken into consideration ? " Have you any explanation to offer in 
reference to that? Merely to say that I believe it is against all engineering economy to take a line in 
such a straight way as the Scottsdale Railway has been taken, and that the Press and the Govern
ment were informed of this fact. They were cautioned that in so doing they would be increasing 
the expense of construction and maintenance of this railway, and that, in Mr. Climie's opinion, it should 
have been avoided. Knowing, 4S I did, that every, reasonable pressure had been brought to bear on the 
Government to have the longer route looked over again before the final signing of the contract, and 
when I was informed that the contract had been signed, and that the railway would have to be con
structed in the route now taken, I could only come to the. conclusion that they had not considered the 
question of after maintenance of this railway as against the more economical working of the line going 
round a further distance of 12 miles only from terminus to terminus, where, in all probability, arrange
ments would be made fo1· through freight from one end of the line to the other, whether it would be 45 
miles or 50 miles long. · 

· 5022. Question No. 19-"Is it the case that the haulage power on this railway muat always be heavy, 
and the train loads light?"-is that asked from your knowledge of the country and the settlement in the 
district on the route adopted by Parliament? In the first place, the route was adopted by the Govern~ 
ment and acquiesced in by Parliament. In replying to the second part of the question, I say considering 
that the gradients might have been much better and in many places less than 1 in 40, the haulage power 
along the longer route would not require to be so heavy as along the present route, as the curves would 
not be so continuous, and they would have nothing like the elevation to get over along_ the longer route; 
consequently I was of opinion that they will always require to have a heavier class of engine to do the 
w:ork_ on the present Hne than they would req~re on the longer line. Taking the whole features of the line, 
I believe they could· have taken, so for as tram loads go, far and away more along the longer route than 
on the present one. · , 

· 5023. It has been stated that the .length of the two lines are as follow :-Original line 67½ miles, and 
the adopted line as now contracted for 45 miles:. do you think these figures fairly represent the two lines? 
At present they represent them exactly, but on the 'line now being constructed they have been doing their 
level best, from what is shown on the sections and map, to shorten it in , every way po~sible. Originally 
it was stated that the outer line was 20 miles longe.-; ··as they proceeded with the present line we heard 
it would be 15 miles shorter; then we heard it would be 12 miles shorter, but in each and every case 
we were informed the expenses of the construction of the line would be a little more. Although they were 
shortening the .route they were not decreasing the cost of the constmction of the railway; consequently, 
if Mr. Climie's line had been selected, which showed at the time about 20 miles more length in going 
round. But I have it in evidence from the residents of the district that the line shown on the map is a 
much longer line than that which Mr. Climie surveyed, there being a difference ·of about eight miles, so 
that had Mr. Climie's line ·been adopted there would have been only 12 miles difference between the two 
lines as they at present stand. I know nothing of Mr. Climie's estimate,-! have never seen it or spok,en 
to him on the subject. I believe, knowing, as I do the count_ry, that the line via the Lower Piper could 
have been constructed as a whole for £5000 a mile, as against £10,000 a mile on the present line. That is 
to s~y, although they are making 45 miles of railway, in all probability it will cost them £450,000, 
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although my estimate, roughly speaking, was under £425,000. I have every reason to believe that the 
longer•line of 12 miles further round would have been completed for a considerably less sum of money than 
the present line. I .h'.ave consulted no one on the subject, but as I have been interested in railways for the 
last 20 years, and have gone over this line once or twice, it is on this I base my opin_ion. 

5024. You state the adopted line will cost £10,000 per ·mile: m~y I inform you that the contract 
shows that the work as contracted for will cost £5078 14s. per mile. On what grounds do you arrive at the 
conclusion that £4900 additional will be required? I was not aware that there was any contract let but 
to Messrs. Boland and $cott, and that is £228,541. · 

5025. Assuming that Messrs. Boland and Scott construct and open this line at their contract price, 
what leads you to expect that a further sum, nearly' equal to the whole cost of their contract, is required? So 
far as I am aware the contract is merely a schedule contract to do certain works on that railway. It is not 
to complete the railway with rolling stock, stations, permanent way, &c. 

· 5026. Then your figures are for complete railway stock? It will be for the complete equipment of the 
line when finished. . 

5027. What I wish you to explain ie, that as there appears to be a large difference between these 
amounts, how do you reconcile the difference? Because my estimate of the works of that railway were so 
much more than Boland and Scott's. From what I had seen of the route and what I had seen. of the 
sections my prices were so· different in the shape of the works along its whole route, and so different in the 
cost of clearing timber and all other works·of that kind, I have based my opinion on it that Bola.rid and 
Scott's tender will not be sufficient to enable them to carry out the work. 

5028. I do not know whether you are aware that the rough details of Boland and Scott's contract 
. stand thus-Works of the railway, £207,765; provision to be made for other works, .:£20,776-making 
the gross total .£228,541. Do you think with that provision of 10 per cent., which· the contract shows, 
that the contingencies you have spoken of will be provided for? No, I do not. This particular 
railway is in no way approached by roads, almost preventing it from being an economically constructed line. 
For their own use the contractors will have to get all their stock, fodder, and everything necessary for their 
works from a longer distance than usual, and I think 10 per cent. is not sufficient. 

5029. I do not say it is sufficient, but I ask if you are a war~ that the contract provides 10 per, cent., 
or £20,776, to meet the contingencies of which you have spoken ? No, I was not aware of it. . 

5030. That fact is disclosed ·by the contract, so that in justice to the department I should tell you it 
is the case ? · I was not aware of it. . 

5031. Supposing the two lines were open and at work between Launceston and Scottsdale, and that 
the contract line represented a length of 45 miles, and the original 67~ miles, have you any idea of the 
respective cost of working, taking into account the increased number of maintenance men which the longer 
line would require? I took into co1111ideration all that for the matter of 12 miles, but not for the longer 
distance. 

5032. In some of the Colonies something like three men for four miles are required ; that involves 
the permanent employment of 17 men for the longer line of 67½ miles? 67½ miles is wrong. 

5033. Have you taken into consideration the increased cost of these maintenance men in the con
dusion yo.u have arrived at? Yes, but only for 12 miles. 

5034. And the cost of working the line as well ? Yes, the cost of working the line as well. 
. 5035. How do you think the value of the traffic will compare between the adopted line, and the 

orininally projected line ? From all that I can glean, the originally projected line would have a continuous 
local traffic, outside the traffic from the terminus, along its whole route, excepting about I0 or -12 miles. 
There is but very little good land along many miles of the selected route, and taking into consideration 
that the original line is on a lower grade, which enables nearly all the traffic to be taken easily to the line, 
the original line would have obtained a considerable quantity more traffic than the line now being 
constructed, because it is almost impossible to get the produce from the original line to the present line on 
account of its great elevation and the entire want of roads-in fact roads cannot be constructed. The 
adopted line has also gone away from -the centres of population. It has left out places where there are as 
many as 600 souls,-1 mean the Bangor Slate Quarry. It has left out a place, although at present there 
are only 450 inhabitants, when this line was being considered there were 1200 inhabitants-I allude to 
Lefroy. The adopted line goes nowhere near these centres of population, and can never affect them. On 
the other ha.nu, the original line would haye gone about a quarter of a mile from one, and five miles from 
the other, taking in the whole of the traffic of these two large districts. Although one of the towns I have 
named-Lefroy-is under a cloud at this i;iresent moment, still, as a mining township, it has, withJn the last 
month, increased something like 20 per cent. from the time when this contract was signed ; consequently I 
am bound to give it as my opinion that the present route as selecteu cannot at any time have the traffic upon 
it that the original route would have had. 

5036. By Mr. Stanley,_;__Have you seen the report written by the Engineer-in-Chiefon December 11, 
1883, which was laid before Parliament, on the alternative line by Upper Piper-had this the original 
approximate estimate? Yes, I saw it. 

5037. Did you see an approximate statement of the gradients of the Upper and Lower Piper lines? I 
did not notice it. I saw it hurriedly, and only referred·to the_ lump sum approximately of the line. I did 
not notice the elevations at all. 

5038. By the comparison the Engineer-in-Chief makes in this report, he sho_ws that the grade rises to 
a total number of feet in travelling over the line, as follows :-" The actual summit levels between Launceston 
and the common point of junction near Hall's track il!-Lower Piper line, 587feet; Upper Piper Line, 
945"-showing a diflerenee between the summits of 358 feet in favour of the Lower Piper line. The 
aggregate rise, or say, total number of feet that a ton of goods would have to be_ lifting in travelling over the 
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line now built, would compare with the original line as follows :-" Outwards from Launceston-Lower 
Piper, 1832; Upper Piper, 1766. Inwards-Lower Piper, 1255; Upper Piper, 1190." · Have you any 
reason to doubt the accuracy of that comparison? Not at all, only that is based on· the difference of distance. 
He has allowed for going along by the Lower Piper route, 22 miles further in length, and going up, as he 
said, for 587 feet at its greatest elevation. He has also given 945 for the Upper Piper line, or selected 
route, b'ut I think you will find it is 1030 feet. · That is a great difference. · . · 

· 5039. Does the line _as adopted differ from the sections on which- the comparison was made? Yes, 
entirely. · . · . 

5040. And the adopted line, you think, would also differ from the ·original trial survey? Yes. 

RYTON OLDHAM, examined. 

5041. By the 0/iairrnan,-:--What is.your profession? Contracting e~gineer. 
5042. You have had considerable experience, have you ~ot, in the constructio~ of railways? I_have 

been at it from my boyhood. 
5043. · How many years have you been in this colony? I came here in June, 1871. 
5044. You say you!.'. experience has been from your boyhood to the present time? Yes. 
5045. What part had you in the. construction of the Mersey and Deloraine railway ? I had 

nothing to do with the last part. I had with the part from Latrobe to the Coiler's Creek station, 17 miles 
from Latrobe towards Deloraine. · · 

5046. Is .Coiler's Creek the point at which the Mersey tramway ended? Yes. 
5047. The works of the tramway commenced at Coiler's- Creek and ended at Latrobe? Yes. 
5048. In what condition were these works at the time the Government took them over? The sleepers 

· were all wom out, rotted away, and the road was in bad condition. 
5049. How was it regarding earthworks and bridges ? The cuttings were insufficient, and additiona 

there were from 10 feet to 12 feet. I widened them. • . 
5050. Is there existing any plan or section which would show the Btate of the works in the locality 

mentioned by" you?· Yes, there is a section of the old line and the field p~an made by M1· .. J. M. Dooley, 
M.H.A. 

5051. Where could these plans be found? In Hobart, I think. 
5052. Are they in the possession of the Government? I handed them over to the Engineer-in-Chief. 
5053. Will yon commence at Coiler_'s Creek, and state generally what important alterations were made 

in the old tramway as far as Latrobe? A large cutting was pointed out to the Commissioners as 
being a part of the old tramway-what did you do to it ? It was 9 feet on the formation, and I widened it 
to 10 feet and cut a waterway. 

5054. Did yon alter the slopes? I altered them so that the railway carriages could go there. 
5055. Are there any other large works on_ that rail way? Most of the cuttings were widened. 
5056. They were not, then, the adopted width of the Government? No; our cuttings now average 

11 feet wide and the banks 12 feet. They were finished with that. 
5057. What width were they ? 11 feet and 12 feet were averaged. 
5058. What were they completed to? They varied. 
5059. The Govemment adopted some fixed width; what is it? 12 feet and 14 feet. 

I 
5060. The differe~ce, then, would be between the first and last figures. Yes. 
5061. As to the works on the line, are there any large culverts which you altered? I put in l 4 or 16 

stone culverts. · . · . · 
5062. Were they entirely new? Yes. 
5063. Did you construct any pile culverts? No, we did no piling. 
0064. Did the original tramway cross the Mersey? Yee, on the site of the present bridge. 
5065'. What class of structure was built over the river ? · Piles; with a 4o feet span, with an 

ii-on superstructure. , . · 
5066. Is the present bridge over the Mersey an enth-ely new work? i: believe so. 
5067. Were you engaged in the construction of the present Mersey bl'idge? No, I had nothing to do 

with it; only with the bridge over the river for the roads. · . 
0068. You know where the railway approaches Latrobe at the site oftbe present 1-ailwaystation? Yes. 
5069. Where was the end of that tramway as compa1·ed with site ? Q,n the road crossing. Gilbert-

street. · 
.5079. Was that the end of the tramway works? Yes. 
0071. Were there no approaches made to any point of the ri.ve1·?" No. 
5072. Did the company obtain the fee simple of the land from Coiler's Creek to Latrobe? I under

stood from our party when I fenced Mr. Field's land in, that the land was given conditionally on fencing it. 
0073. Yolll' belief is that the company had the fee simple-of the land from Coiler's Creek to Latrobe? 

Yes, that is my belief. 
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5074. Are you aware what induced the Government to adopt the route of the tramway from Coiler's 

Creek to Latrobe ? I believe they purchased the line for £6000 from Foster's trustees. 
· 5075. It has been intimated that it was the original intention of the Government to depart from 

the proposed tramway at a point south of the present railway station, and keep on lhe west eide of the river 
. the whole of the way to Formby, thus avoiding the two bridges which at present cross the river at Latrobe. 
Are you aware of the reason that influenced the Govemment and the Engineer-in-Chief to depart from 
that decision and adopt the present route ? . I know nothing about it. 

5076. Do you now reside at Latrobe? I reside at Formby. 
5077. Speaking as a resident of Formby, .which side would have better accommodated the w11.nts of 

the district-the one as ·adopted or the one originally proposed? do you think the latter would have been 
preferable to the present route? I certainly do not. 

5078. What route would you have proposed? I think if they had gone down to Latrobe and then 
branched off to·the North-West Coast, it would have made a better line. 

5079. I want your opinion whether the line as made through Latrobe is a better line than that 
originally proposed, which departed from the present route south· of the. present railway station and 
kept on the west bank of the Mersey all the way to Formby? No douht the west bank would have 
been a ·much cheaper line. . 

5080. How would that have satisfied the people at Latrobe? It would not have satisfied them at all. 
They would have had to cross the river to reach the railway. 

. 5081. Which, then, is the best route? For the convenience of the people the present route, but for 
economy the western bank would be the cheapest. 

5082. What would be the difference of cost ? I cannot ,iay. 
5083. Continuing the line from Latrobe towards Formby-can you state what induced the Department 

to make the deviation at Horsehead Creek ? I know .nothing about it. 
5084. Do you know the locality. Yes, well. 

· 5085. If the original line had been carried out, which would have crossed an arm of the Mersey 
by comparatively high ground on both banks, would not that have been a less costly route than the present 
one ? I think so. · · 

5086. It has been alleged that the deviation at Horsehead Creek, although longer, has saved the 
Government an outlay of £1500? I think a shorter line could have been got at less cost from Latrobe to 
Formby. 

5087. When you speak of a shorter line, do vou mean the line at Horsehead Creek? No, I mean the 
line as at present. · · 

5088. In reference to the works at Formby, how do they satisfy the people? Not much; there 
is no accommodation for shipping. . 

5089. In what respect? The wharfage at the railway is not sufficient. 
5090. Have the railway works improved the facilities of the port or otherwise? I think so, very 

much. 
5091. Would it be as economical to reclaim a certain portion of the foreshore of the river by a retaining 

wall, and so provide further accommodation at the port, rather than take the line through purchased property 
at Formby? . Something of that sort will have to be clone to give facilities for shipping. 

5092. How do you think the cost of building a ~etaining wall on the west bank of the Mersey would 
compare with the cost of taking the line through purchased property. There is a great difficulty in 
obtaining material there for filling. 

5093. Do you think it would have been i;nore economical to take the line through purchased property ? 
Yes, I think so. There is the Esplanade, which is Government land. 

5094. It has been pointed out that the Esplanade has been damaged by the Government taking up 
nearly the whole of it for railway works; would it have been better to take the line further back? I 
would have filled in in front. 

5095. You think the present route is the most favourable that could have been adopted? Yes, I 
think so. . · 

5096. Are there any other remarks you wish to make in reference to this work? No. 
5097. · Are you aware that the land directly north of Mrs. O'Meara's hotel, and which it was, at one 

time, proposed to form the station site, has since been sold? I know the land you speak of; it has not been 
sold ; it is. still open for sale. 

5098. Would that have been a better site for the station than the present one? It would not have 
answered for the shipping. I think the station will give every accommodation there. The difficulty is the 
wharfage. . 

5099. By Mr. Stanl.ey.-To what extent was the original tramway ballasted? I think the width was 
about 10 feet and the depth about 9 inches. · 

5100. What depth was there under the sleepers? There W!!-B no ballast under the sleep ere. When I 
took possession, and at a later period, they were very short of means and did not wish to lay out much money. 
on it, but to open it for traffic in 1872, and it was then worked for four months . 

. 5101. What was the character of the ballast ? Gravel. 
5102. Fairly good ballast? Fairly good ballal'lt. 

5103. Available for use on the railway into which the tramway was converted? Yes. 
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· 5104. Have you seen the·report·of Mr. Human furnished by him to the Minister of Works, on the 

condition of the tramway in 1875? I know he made such a report, but I have not seen it. 
5105. Then you are not in a position to say whether that rep~rt fairly represented the state of the line 

and works of the-tramway at the time mentioned? I am not. · 
5106. Was the tram.way line fenced throughout? · No, there was about seven miles. I fenced six 

miles of t~e line out of the 13 through Mr. Field's property. 
5107 .. What description or'fence? Poat and rail, good fencing. · 
5108. Has that fence been made use of for the railway? . Partly. . 

. 5109. What description of bridge was erecte_d over the Mersey at Latrobe by the tramway company? 
A wooden bridge about 45·:ft. _span. The whole structure very slight," and a few extra bolts put in to carry 
a_ locomotive. · 

5110. It was not erected under your supervision? No, it was all done before I came. 
· 5111. What_ works were constructed at Latrobe station previous to the tramway being purchased by 
the Government? A station house of eight rooms and office .of wood, and an engine shed. 

5112. Had the.platform been constructed? Yes. · · 
5113. Have these works been utilised for the railway? Partly. The platform has. been taken away; 

it was a wooden one and worn. .out. · 
5114. Has the engine shed heen used? I think only for ~tabling. 
5115. Then, as far as the original station works are concerned, they •were of comparatively little value 

to the railway? They were worth £500 or £600. . . 
5116. But they were of little value for railway purposes? No, they were not ·worth much for the 

purposes of the railway.· 
511';'. By tlte Oltairman.-Is there any information, Mr. Oldham, which you think it desirable the 

Commissioners should have with reference to the construction of the Mersey Railway, or the purchase of 
the tramway company's property by the Government, which you have not already stated?- There was some 
question about the culverts. They were of very light material and not· extraord~narily well done. The 
Engineer-in-Chief asked me ir they were capable of carrying the rolling stock, and I told him they were 
not.· I was not often up the lme. 

5118. When you made that remark was it your impression that the Engineer-_in-Chief believ:ed_ that 
the culverts of that tramway would be found suitable for the purposes of the railway? I believe he 
thought so in the first instance, and he asked me to make a statement whether I thought they were capable 
of carrying the traffic·or not.· .I advised him not-to do so. · 

5119. Upon what information-did you arrive at that conclusion ?-would it be from a report upon the 
works shown to you or from your own personal examination? I could not say. 

5120. The culverts were not sufficiently stable to carry the traffic of the railway 1 I do not 
think so. They were constructed to carry a 10-ton engine, and were generally built with dry- stone walls. 

5121. Do you know anything about the durability· of the peppermint timber used in the piles of the 
bridges across the Mersey? It is the best timber we have, and when put in appeared pretty sound. 

5122. What would your estimate of the life of a peppermint pile be? In water-between wind and 
water-15 years. · 

5123. That is if the timber is well cho~en ? . Yes, well chosen, good, sound timber. 
5124. Did you observe the piles in the original tramway bridge when drawn? No, I did not. 
5125. Have you ever heard what those piles were?_ Most of the piles were peppermint on that bridge.-
5126. Did you know whether they )Vere sound or not? No, I did not see them put in. 
5127. What wa_s the timber on the top of the bridge ? Stringy bark and gum. The gum was gone in 

parts, and we had to renew it; it had been up two years when I came. · 
5128. As an old railway engineer, Mr. Oldham, what time do you think these piles will last? I 

should average them at _10 years, but there are cases where they might last longer. · · 
5129. Do you think they would requi1;e careful examination at the end of 10 years' time? I do. 
5130. What determines you in arriving at that conclusion? . My knowledge of the timber-having 

been amongst it for the last 17 years. It is safe for 10 years ; it would be risky after that. 
5131. Would there be any great difficulty in replacing these piles by other; at the end of that time ? 

All depends on the character of the structure. • 
5132. In those bridges crossing the Mersey? There would not be any very great difficulty. ' 
5133. Would it _interfere with the working of the line at all? It might. 
5134. Have you ·ever examined the piers to see whether you thought they could be replaced, in the 

. event of their failing, without stopping the work of the railway ? I have not. 
5135. Then your opinion is only a qualified one ? · That i_s all. 
5136. Do you think the present bridge is a desirable form of structure-a timber substructure and 

an iro11 superstructure ? No. . , • 
5137. Why? They a1·e not in proportion as to durability. 
6138. One is a decaying substance and the other a permanent one ? · Yes. 
5139. Otherwise I gather that you think the1·e is no great difficulty in replacing these piles by other 

suitable timber should it be required ? I do n_ot think the difficulty would be very considerable. -
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5140. By Mr. Stanley.-In stating that you consider the life of such piles would be from 10 to 15 
yeal's, did you consider the effect of the marine borer. worm (Teredo navalis) in the case of a tidal river7 
Yes ; that would affect it in the case of a tidal river, but in the case of the Mersey there is no such thing. 

5141. Is the· Mersey not a. tidal river at that point? At one bridge, but not at the other. 
5142. Do you not think the worm would affect the timber there? No, I do not think so. 
(Witness withdrew to admit of Mr. Fincham being examined). 

AFTERNOON SITTING. 

The Commi1:1sion re-assembled at 2 P.M. 

Present.-All the Commissioners and the Secretary. 
MR. J. FINCHAM, Engineer-in-Chief, previous to examination on the Mersey Railway, handed in 

the following papers :-

I. Detailed estimate of the cost and liabilities of the Scottsdale line, estimated !1-P to January 17th, 
1885, with memoranda of some data as submitted to the Government for consideration in con-
nection with the tenders. · · 

II. List of curves on the original or Lower Piper route of the Scottsdale line ; the total amount of 
1 in 40 grades on the same route, and the total amount of 1 in 41 to 43 ; and the curves 
along the 1 in 40 in one piece. 

III. List of curves on the line now being constructed ; the total length of 1 in 40, and- the longest 
length of 1 in 40 grade~ in any one portion. 

5143. By the Chairiuan.-h there anything further you wish to state with reference to the Scottsdale 
line by the way of supplementing the evidence you have already given? No ; not since, at the close of 
the evidence yesterday, I called attention to part of the excess, consisting of an estimated sum of £12,000, 
was for surveys, supervision, and salaries. 

5144. Then as far as you are concerned, the evidence which you have already given will complete 
your statement as to the Launceston and Scottsdale line? As far as I kn:ow, I have said all that I wish. 
· 5145. By 1J.1r. Stanley.-This is your report, dated December llth, 1882, on the alter~ative line via 
the Piper, -which I understand you submitted to Parliament. Will you state whether the summit heights· 
and grades of that line are the same as the one now being carried out? No ; there is of necessity a variation 
from it, seeing that one portion of the line, as I said yesterqay, is five miles away. 

5146. I refer to the summit levels as given in this report ; would they be approximately the same? 
They would be approximately the same. 

5147. Does the summit level on the Upper Piper line exceed that given in this report? I think there 
is very little difference. It is approximately correct. 

5148. And that tahle of aggregate rises in feet on the two lines-is that 'approximately correct? I 
believe I am safe in saying that it would be approximately correct. . 

5149. By the Chairman.-Are you ready to go into the Deloraine and Mersey railway? Yes; 
and I will first hand ~n the following·papers connected with it:-

I. Act for the construction of the railway, dated 9th October, 1882. 
II. Mr. J. Human's report upon the Mersey and Deloraine railway, with plans and estimates. 

5150. Was he a Government officer? No, he was employed temporarily by the 'Government. The 
paper also contains certain petitions and correspondence with reference to the purchase of the tramway, and 
a statement of the cost of construction to the original promoters of the tramway. 

III. Contract specifications and schedule containing my estimate of the construction under schedule 
quantities. 

5151. Does that also give the amount of Fergus and Blair's contract, or is it only a departmental 
estimate 7 It is merely my estimate as against their tender. 

5152. Was this estimate sent to the Government as a depart~ental paper? The substance of it waii 
contained in a memorandum in connection with the acceptance of the tender, which I will lay before the_ 
Commission. 

IV. Copy of contract, with amended schedule and specifications adopted on acceptance of same. 
V. A statement from the first initiation of estimate with which I was connected, describing the various 

estimates, tenders for construction, &c., and containing a li11t of special iteme of excess in cost. . 
5153. Is that the first estimate you gave the Government in reference to this Mersey Railway. It is 

an explanation of the several estimates succeeding one another submitted to the Government, also a state
ment of the several items of excess in ·cost. 

5154. Does that give the first and laet estimate 7 Yea, all are embodied in the paper. 
VI. A very full and detailed abstract of actual cost, arranged under various headings. 

VIL General abstract of expenditure as estimated, and liability to be met. 
5155. Are there any further liabilities to be met in future? A few liabilities on account of tht1 purchase 

of land-a very small matter. 
VIII, My estimate of the value of the works on the old tramway made in the year 1880. 

IX. Copy· of the Parliamentary estimate upon which the construction of the line was sanctioned, and 
which was not submitted in detail to Parliament as was the case with other lines lately dealt 
with. 
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X. Comparison between such estimate (last referred to) based on Mr. Human's quantities and the 
actual cost of the line, amounts being divided for each section of the railway. 

XI. Copy_ofa Return to Parliament (Paper No. 148, H.A;, 1885) in reference to the cost in.detail of 
the rolling stock. · . . . . 

I think that is all the important papers, but there are ~thers I will be able to produce if called ~pon. 
5156. By Mr. Stanley.-When was the preliminary survey made for the Mersey line? In 1876, by 

Mr. Human. · · . 
5157. Will you describe shortly the route which that survey followed? The route as constructed 

between Deloraine and Latrobe, and thence from Latrobe to Torquay. 
5158. Did the survey to which you refer follow the line of the original tramway from Latrobe to 

Coiler's Creek? It did. , 
5159. Was it intended at that time that the Government should purchase the tramway from the com

pany?-did that form part of tbe scheme? I believe so, but you will find it in the paper I put in-the 
Engineer's report. The work was done before niy appointment. 

5160. From what period does your connection with the M_ersey line date? From the time when I .was 
asked to furnish the first estimate-within three weeks ofmy appointment in 1877. 

5161. Was the ·survey being made at that time, or had it been completed? It had been completed. 
5162. Kindly state shortly the initiatory sfeps taken in connection with the construction of the Mersey · 

railway ? The first estiyµate given was in 1877 for a line from Deloraine to Torquay, and was based 
entirely upon the particulars furnished· by Mr. Human. (See Paper No. 73, House of Assembly, 1875.) 
This amounted to £105,058, which sum I increased to £120,000 by altering the prices allowed by him. 
On consideration of proposals for the same line in 1879 the sum of £120,000 was thought too large to be 
submitted, and I was asked what could be done with £90,000. To this I replied that probably by omitting 
the Latrobe to Torquay section, and reducing the grades and curves ·to those of the· Tasmanian Main Line 
railway, the latter sum could be made sufficient. There would then have been only the 13 miles of new 
line from Deloraine to Coiler's Creek to construct, and such additions and alterations to be made to the old 
tramway as were absolutely necessary. In 1882 the line was again proposed at s_hort notice, the Latrobe to 
Torquay section being abandoned· in favour of an extension to Formby, leaving the old tramway at Sher
wood (about l! miles from the Latrobe Terminus). The estimated cost of the whole_ was £120,000, and 
was based, with some revision, upon Mr. Human's survey and particulars of line from Deloraine to Latrobe, 
and upon a trial section from Sherwood to Formby, It was understood ~hat all the large bridges should 
be of timber; that on the old tramway the repairs indicated by Mr. Human should be made to serve as far 
as possible ; and that the cost of rolling stock should be limited to £12,000, for a service of one train each 
way per diem. The plans and maps laid. before Parliament showed the Latrobe station unavoidably at the 
end ofa short spur line; and, as the inconvenience of working the main traffic from Formby and the coast 
in and out of this spur was manifest, I propose"d a station at Frogmore for the passenger traffic, leaving the 
old Latrobe terminus as a goods yard only. Parliament, however, autl1orised the construction of a railway 
extending jrnm the te1·minus at Lat1·obe to Foi·mby ( 46 Viet., No. 22, sect. 5, sub-sect. 2), and I was 
instructed to prepare for contract upon this route. 

5163. Was the permanent survey carried out upon the lines of the plans submitted to and 
approved by. Parljament, or were deviations therefrom effected? Several minor deviations were made 
on the original survey between Deloraine and Coiler's Ci·eek. · No alterations· were made between 
Coiler's Creek and Latrobe; and from Latrobe ~o Formby the Parliamentary line was widely departed 
from-first, h:, the deviation of the line throngh the town of Latrobe, and then by another large 
deviation at the Horse Creek. The other deviations from the trial sections· ( either in plan or amount) were 
only of a minor character. The large deviation of the Horsehead Creek was not sanctioned till I had 
obtained from the Resident Engineer an approximate comparative estimate made out in detail of the cost 
of the two lines. That estimate showed a saving of £1500, and I therefore adopted it, not only as a 
matter of economy, but on account of the greater security of the line, the original line having crossed the · 
tideway at the mouth of the Horsehead Creek at a width of about 10 to 12 chains. 

5164. Were the deviations to which you refer adopted on the authority of the Government only, or 
were they submitted for the approval of Parliament-I refer more particularly to the larger deviations at 
Latrobe and Horsehead Creek? The large deviation at Latrobe was adopted on the authority of the 
Minister of my Department. I am not-able to say if he had submltted the same previously to the other 
members of the Government, but 1 assume that he did so. The deviation at the Horsehead Creek was 
adopted by me, and I feel sure that the matter'was pointed out to the Minister, as it had to be mentioned to 
the conti-actors when their tender was acc_epted. · · 

5165. Was the tender for the construction of the line,· then, based upon the original survey, and not 
upon the deviation through Latrobe ? No, it was based clearly upon the deviation tlirough Latrobe. 

5166. In the case of Horsehead Creek, was it based upon the deviation or the original survey? The 
original survey. 

· 5167. At the time you submitted plans for the Latrobe deviation, did you re11ort as to the probable 
cost of adopting that deviation as compared with the original line? No, not at that time. I pointed, out to 
the Minister that the Act authorised a deviation.for which neither plans nor estimates had ever been pre
pared or submitted to Parliament, and asked for his instructions as to the preparation of the contract. 
These instructions were that there was nothing for me to do but to prepare the contract adopting the· 
deviation determined upon by Parliament. · 

5168. Perhaps, Mr. Fincham, you would kindly point out on the plans the authorised devi~tion that 
you refer to? This was one of the plans laid upon the Table of the House. You will observe tl1at the 
line leaves the old tramway this side of Latrobe, passes through Tarleton, crosses the mouth of the Horse-
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head Creek; and s·o 011 to Formby, Jeaving a portion of the old tr~m between Shei:w:ood and 'Gilbert-street,. 
Latrobe, as ·a spur line. · The wording of the Act required. the extension to Formby to begin at the 

. · terminus of the tramway in Latrobe-thus unavoidably necessitating t~e deviation that has been referred to: 
5169. Did this deviation through Latrobe materially increase the cost ·of t~e. works? Yes, materially. 
0170.'. Will you state, shortly, the principal items of increase? They are all given in detail in the 

p11pers before· the Commission. Allowing this short spur between Sherwood and Latro_be to be used .for 
goods traffic only, as I proposed, the minimum excess cost of the liµe between Gilbert-street; Latrobe, and 
. Tarleton over the contract line from Sherwood to Tarleton, .both ,estimated at schedule prices, is close upon 
£L3,000. Had it been possible, as was advisable, to have abandoned the spur into Latrobe, the saving to 

. the Government ·would have been over £20,000. · 
5171. What was the additional length entailed by the deviation? The additional le1igth for all the 

future through traffic from the North West Coast is l¼ miles.· . . . 
5172. Was the bridge over the Mersey on the.original tram~ay line to Latrobe of such a character 

that it could be. utilised for railway purposes? The 'piles were thoroughly sound, and the timber super
structure could have been placf3d_ upon piers that would have been amply sufficient for the traffic of the .. 
goods yard. . ' _ 

, 5173. Did, you not consider it of a sufficiently p~rmanent character to utilise for the railway traffic?. 
or will yo"!! state, generally, what led to the construction of a new bridge on the line?. My .answer to that · 
question will apply to the whole of the river bridges on the line. The estimates were clearly stated as for 
timber structures, on_ account of the impol'tance of keeping down the cost of the railway ; but, in carrying 
out the works, I designed the present structure11 with· concrete· abutments, and, in one case, concrete piers· 
with ""'.rought iron.superst:ruqtures, in order to obtain a more permanent job for what would be the future 
throug:/1 line. · 

5174. Was the aheratio~ in the character ()f the bridge carried out "1i.th the knowledge and approval · 
of the Minister ·of your department? I think he must have been aware of_·it, but I did not specially call 
his attention ~o it. The quantities for the superior structures w.~re included in the contract, and the explaria-· 
tion to the Minister-with regard to the excess in cost, which it was known would have to be incurred when 
the contract was let, must have included some reference to the matter of th_ese more expensive bridges . 

. 5175.' I-presume you consider, as Engineer-in-Chief, you w.ere'justified in making these alterations 
and incurring the necessary extra expenditure in view of the ·more permanent character of the line? Yes,. 
I think I was; and also for. the following reasons :-When the estimates were made I had little or nr 
knowledge of the country·; but further e~quiry as to the floods in the rivers crossed determin,ed me not to 
risk the smaller spans provided in the originaJ bridges, drivi~g me in that way to adopt the iron girder ,for 
carrying the traffic. · 
· 517!3- Did not the deviation at Latrobe necessitate a second crosstng of the ·M~rsey? It did; ~lso

some 400 feet of flood bridging, adjoining the bridge, a long embankment over nearly· three-fourths of a_ 
mile of"flood wate1·s~ and further flood openings in that embankment; while the cost of the land for the 
deviation .absorbed at the very least some· £2000 of the excess, it being necessary to purchase town pro
perties and much more valuable land than was required for the construction of the direct line, which was 
mostly a poor description of bush. · . . 

5177. Am I right in concluding, from ~hat you have _stated to the C~mmissioners, that the extra cost 
of the li'.!J.e arose from the action 'of Parliament in· deciding _that the extension to Formby should start 
from the original terminus of the tramway line? Solely. ' ' 

·. · 5_178. Do the papers 'which you have furnished tll the' Commissioners s_ho"'." iri: detail-the increased cost· 
of this deviation over the originally surveyed line ? They do. · . . . 

5179. An!! can you state what the total excess amounted to? I. have. already stated-nearly .£13,000. 
5180. Does that amount include the purchase of land? It i~clud~s everything, and a·liberal allow~nc~ 

for putting the_spur in~o.Latrobe·in proper working order for the.m~re goods traffic. 
5181. With regard to the deviation at Horsehead Creek,--'-did this shorten or lengthen the line ? · It-

lengthened the line. · 
5182. To what extent?" No more than about eight chains. 

. 5183. A~d did the actual .cost ~f this bear ()Ut the estimat_e furnished you by the Resident Engineer,
that is, a saving would be · effected, I think you stated, of £1500? Tl?,e £1500 was the difference of 
estimates upo~ the two surveyed lines at the contract prices, and I· am pretty certain that in the actual 
execution of the works that saving· has not been lost. ' · 

5184. Are you not in a position to state definitely whether the actual cost of the deviation resulted · 
in a saving. equal to that reported to you by the Resident Engineer compared with the 6riginal survey? 

,' It is probable that th~re would have been _an excess in the· construction across the tide-way in the otherline, 
·as it is impossible to ·estimate closely for the amount of subsidence that w:ould _take place on the · mud-flats, 
or the !).mount of puddling and pitching required. · . 
, 5185. ·How .did you propose to cross these tidal flats? Partly by solid embankment protected by · 
pitching arid clay:puddle, and partly by several timb_er spans !).nd the 10ft. culverts. , ' . . . .. 

. 5186. Do you think there ,._;ould have been any risk to the stability of the embankment across these 
tidal flats ?...:....would there be any difficulty in maintaining the line across the:ip.? I think there ·would have 
been some difficulty in maintaining the line, and that consideration helped me 1io the decision to go around 
the head of the creek. ' 

· 5187. How has this alteration affected the curves and gradients :in that part of the line? · It has eased. 
the curves and steepened, the gradient, but this i1f not serious, as it is limited to some 20 ~hains of 1 in 60. 

1, 
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5188 .. Did your original estimate of £120,000 include a suin for the purchase of the old tramway, 

line? It did. A sum of £6000 had been previously arranged as· the price between the. Government and 
the owners of the property. · · · 

5189. And that amount you included in-your estimate? . 1 .did. . 
5190. To what extent were you able to utilis,e t_he works of the tramway line in. constructing the 

Deloraine and Mersey Railway? The old post and rail fencing was utilised by being strengthened· and 
repaired in several places ; a few iron pipe culvert~ have been utilised, and all the rubble bridges. The: 
bridges over small creeks and flood ways have been renewed or replaced with solid embankments. The 

· earthworks, of course, have all been utilised, but a considerable excess. has been · caused in this item by.. 
widening and repairing beyond the, original amount· determined tipon. for the. extent of the same .. The 
estimate given by Mr. Human as to the quantity of ballast required, viz., 6 inches in depth throughout the 
line, was relied upon, as he was engaged for many weeks in the examination of the works; .but it was found· 
quite impossible to do with this small amount, owing to slacks and inequalities in the original road which 
had to be dispei1sed with. · . . . 

· 5191. What was the original formation width of the tram way? The cuttings were about 9 fe.et ;. the 
banks, allowing for the rounding of the edges by the action of the weather, would be about 11 feet. I, 
know that in the estimate of cost incurred by the original contractors a sum was included for widening the 
banks, thus indicating that the probable original width of 9 feet had been increased to the 11 feet as 
estimated by me. · · · · . . 

5192. What width did you adopt in constructing the·. railway-line? Thirteen feet for the cuttings and 
14 feet generally where the banks were· widened. Where -the embankments were very shallow they have 
not yet been widened-by very shallow I mean from 2 feet to 2ft. {!in. 

5193. Previous to negotiations being entered into between the Government and the Company for the. 
purchase of the line, did you advise the Government as to the value of the works on the tramway line that 
could be utilised in the construction of the railway? It is shown in one of the papers that I have handed, 
in to the Commission .. I estimated the value.of the.work to the Government.at £17,000-the cost having: 
been some £53,000 origina,lly. · . · 

5194. Then, are you of opinion that in purchasing the tramway line-for the sum of £6000 the depart~ 
_ment received value for that amount in the works which were utilised in the .construction of the Mersey 
Railway?. Most certainly; the price was very low. · 

5195. Will you now shortly state what steps were taken in connection with tenders for the construction 
of this railway? Upon tenders being called for construction, the lowest was found to be slightly below my! 
estimate, but the contractor withdrew and forfeited his · deposit. of £500. The ne:;t, soine £5000 higher, 
was given up because the contractor declined to fulfil certain conditions upon which the acceptance of his 
tender was based, while the third, which was some £11,000 above my estimate, was submitted for favourable 
consideration, with the alternative of inviting tenders for the work in smaller contr~cts. This third tender, 
viz., that of Messrs. Fergus & Blair, was eventually accepted upon their offering to reduce the amount by, 
.£7500. · · 

5196. What was the amount of your estimate for the contract work?. £83,000. 
, 5197. And what was the amount of the tender ultimately accepted? £94,000 was the amount of the 

amended contract. The first tender-was £101,579, an.d that was reduced £7500 by special arrangement. 
5198. What was the total amount actually paid to the contractor in ·final _settlement of the contract?' 

£100,944 9s. 2d. . . _ · · 
5199. That is, in round numbers, about £6000 in excess of the tender? Yes. 

· 5200. Will you state to what you attribute this? Largely to the increase in earthwork. Many of 
the slopes hefore opening up appeared to have surface rock of a hard character, but when opened up were 
found so decayed that it was necessary to flatten the original slopes. •rhe accompanying papers, prepared 
some little time before the final measurement and statement of account with the contractor, will show in 
detail, on each section, the cause of much of this excess. The earthwork on the old tramway was a large 
cause of this excess. 

5201. I observe, amongst the items in the statement you have handed in, the sum of £5220 under the 
heading of" ballast"-will you state how this excess arose? Owing to the much larger quantity required 
upon the old tramway. A much larger quantity of earthwork and trenching was also required, and the 
flattening of the slopes referred to already. An excess ·of nearly £300 is also due to a slip near Horse
head Creek, owing to the subsidence of the underlying ground, and several hundred pounds extra was also 
spent in altering arrangements for the station at Formby, and removing the goods shed from the originally 
designed position to that now occupied. 

5202. In prepaiing the schedule of quantities upori which this tender· was based, did you act upon the 
information given you by Mr. Human in respect to the available ballast on the tramway line? No, I was 
guided by the estimate made by the Resident Engineer, who prepared the quantities for me. 

. 5203. Then did the result show that the Resident Engineer had under-esti_mated the quantities of 
ayailable ballast on the tramway line? A large quantity of the ballast on being opened out by removal of 
the old heavy sleepers was thought to be of inferior quality, and an additional quantity of good ballast was 
therefore substituted. · · 

5204. Did you alter the grades of the tramway line, or did you adopt the same formation level? We 
practically ad_opted the same levels, only, as I before stated, taking out the slacks. 

5205. What has been the total cost of the line, including all expenditure for land, rolling stock, 
supervision, stations, &c.? The total cost, when all accounts are finally adjusted, will be closely 
£190,000. 
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· _ 5206. Would'you. state shortly the ·principal items in which.the excess ·of cost has arisen, as compared· 
with your origina] estimate, and .the cause of such excesses ? · · . '. .. 
. ' ' 

Bi' ECIAL .Items of Excess in Cost. 

Substitution of Concrete and Iron for Timber in Bridges-
-Bridge over Meander River at_Deloraine (Orn. 7c.) .......................... . 
Bridg~ over River Mersey.at Kimberley's Ford (16m. Sc.) ................. . 

Latrobe Deviation
Excess of costof,Line from Latrobe Station (80m. 2c.) to Tarleton (8lm:38c.) 

above estimated cost of direct Line from Sherwood (28m. 50c.) to Tarleton • 
Extra work due to changing Line from Sherwoo<;I to Latrobe Station to 
· fo,rm part of Main Line ......... : .................... : ............................... . 

Additional Stations and Station-yard complete- · 
Chudleigh Road . .. . . . .. .. . .. . . . . .. . . .. . . . . . . . . . . .. . .. . . .. .. . .. .. . . .. .. . .. . .. . . .. . . . .. . . . .. · 
Whitefoord Hills.: ................................. : ........................... '. .......... . 

. Railton .............................. -........................ : ............................... . 
Tarleton .......................................... .-....................................... _ .. . 
Spreyton ...................................................................... _ .......... -.: .. 

Additional Works on olq. Tramway, not ·omitted as intended-
Side-cutting and. benching ............................................................... · 
Ballasting .... : ...................... ·.; ............................. : ...................... . 

Additional Accomn:i:odation Works-
20 private -crossings ......................... · ................................. ; .. , ...... . 
7· Masonry cattle-creeps .............. .-................................................. .. 
Sidi:qg at Kimberley, .................................................................... . 

Cost of'land and charges above Estimate ........ -: ........... : .................... . 

:£ 

2599 
1796 

8550 

~848 

8i7 
912 

1824 
799 
891 

2948 
2894 

788 
1068 

168 

Cost of rolling st~ck ..................................... : ... : ..................... '. ... : .. 23;511 
Less provided by Estimate ............................................................. 12,000 

s. 

0 
0 

b 

0 

0 
0 
0 
0 
0 

0 
·O 

0 
0 
0 

0 
0 

----
Additional cost ................. : ......................................... : .................. 11,51:1 0 

Maint.enan_ce of Line, .telegraph signals? furniture, &c. not includ!;!d in 
Estimate ......................... -................................... ~ .................. .. 

d. :£ s. d.· 

0 
0 

· 4395 0 0 

0 

0 
12,893 0 0 

0 ~ 

0 
0 
0 
0 

5803 0 0 

o· 
0 

5842 0 0 

0 
0 
0 

2019 0 0 
5458 0 0 

0 
0 

0 
11,511 ·O 0 

2000 0 0 

£49,416 0 0 

The last figures are subject to variation, because even yet th~y are not finally completed. The balance 
. of excess is due to increase in quantities and the rise, in price of labour in this Colony, which is generally 
admitted to be from 25 to 30 per cent. 

FRIDAY, APRIL 2, 1886. 

PitESENT: 

The Hon. WILLIAM AUSTIN ZEAL; M.L.C., Chairman. 
HENRY CHAS. STANLEY, Esq., C.E. 
ARTHUR WILLIAM. LA WDER, Esq., C.E. 

THOS. C. JUST; EsQ., Secretary. 

MR. J. FINCHAM, re-examined. 

5207. By Mr. Stanle.y.-In explaining the statement of excess of cost in the Mersey line yesterday, 
I think you stated that a considerable amount-something like £3000-is due t9 extra b~llasting. · Is that 
so? On the old tramway, yes. 

5208. 'I notice, in referring to Mr. Huni.an's report dated June 6, 1875, he points.out that the bailasting 
on the old tramway was very ueficient,. and in fact in his opinion it would be necessary to re-ballast the 
whole line. · With this information before you, did you not consider it necessary, in preparing your scheduled 
quantities, to provide for the re-ballasting of the tramway throughout? I knew that there must be a large 
quantity of the old ballasting that wou_ld come in, and not · having any opportunity of examining the tram
way works in detail, as was done by Mr. Human, I was satisfied to take his estimate of what :would be 
1·equired, which you will find is an average of 6 inches. deep and 9 feet wide for the whole line. -Mr. 
Human's report does not to my mind mean that the ballast in the old tramway would be thrown away, but 
merely indicates the additional ballast to be provided for. · 

5209. But he states in his report distinctly it would be necessary to re-ballast the whole line·, giving 
as a reason that the sleepers have never been lifted and raised above the formation? That is so to some 
ex.tent; but still there was a large amount of ballast between, and in some places above, the sleepers which • 
was available. ' 

5210. How were the contract dr~wing~ and scheduled quantities prepared for .~his line? Under my. 
directions, by the resident engineer for the railway. 

,, 
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' 5211. That being the case, do I underst~nd you did no~ consider it necessary, in preparing the 

s~heduled quantities for ballast, to provide for re-ballasting the line in accordance with Mr. Human's 
report? In preparing the .contract quantities I ignored Mr. Human's recommendations altogether, and 
adopted the quantities which Mr. Creswell thought might ·suffice. It was clearly impossible to arrive at 
any close estimate of th~ amount of ballast that might become available, as in places some might be lost 
when taking out slacks. · 

5212. I observe from the schedule of quantities attached to the ·contract there is a quantity of 2597 
cubic yards of ballast provided for the old tramway line. This, at the contract schedule rate, would amount 
to £799 2:;. From the return you have shown of actual cost it appears that £7938 has been expended 
under that item. Will you explain this very large deficiency? The total sum provided in the contract in 
connection with the ballast amounts to £4240. As an addition to the item you have mentioned there is one 
for providing top ballast at per chain, amounting to £2710. 

5213. But that applies to the whole line, .not to the tramway section? The schedule is divided into 
three. TJ1e £2710 applies solely to the old tramway, or·section 2. 

5214. In stating, as you did yesterday,. that the balance 'of excess in cost was· due to the increase in 
quantities and the rise in the price of labour, how much waa due to the first of these causes 1 It is shown 
very approximately in detail in the return furnished the Commissioners yesterday: 

5215. I presume the excessive quantities is a matter that can be determined exactly by the quantities 
actually executed i,tnd those scheduled? It. could be got out, but the bulk of the excess to which I 
referred yesterday is due to· the general increase in the price of labour in the Colony. 

5216. In the first place I w_ant to arrive at the amount which you consider is due to the increase of 
quantities? The resident engineer will be able to get that out exactly. 

· 5217. Can you state it ·approximately ? I cannot from memory, but it would be small in comparison 
to the other excess referr~d to. , 

5218. Referring to the second cause of excess mentioned,-that is, the rise in the price of labour in 
the Colony,-your original estimate was £120,000 : epeaking roughly, how much of that amount do you 
suppose would be affected by the price of labour ? 'Taking only items affected by the cost of labour in the 
Colony, and taking the original quantities only, the cost for labour at 25 per cent. increase would be 
between £ll,000 and £.12,000 ; but as the original quantities in many respects have been increased, some 
addition should be made to that sum to arrive at a fair total. . 

5219. But I understand from this return showing the special items of excess of 9ost that you have taken 
credit f<,r extra works not originally contemplated when you prepared your preliminary estimate?. In my 
las't remark I -referred only to general items particularly excluded from the statement I referred to, as earth
works, clearing, and so on, none of which items, the Commissioners will observe, are in the statement. I 
put down the increase in the cost of labour at £15,000 as a fair and reasonable figure. 

5220. Upon thi3 basis it would leave an amount of nearly £57,000 balance of cost as due· to· increase 
in quantities ? Pardon me, some £49,000 is due to special items not included in the e1timate, leaving a 
balance of about £6000 due to i_ncrease in general items not included in the return. 

5221. But seeing that you have taken credit for all the extra works not oi·iginally contemplated, anu 
also for the rise in the price of labour, does not this amount of £6000 seem a very large amount for increase 
in quantities ? It was distributed over the whole works, and I do not think it is excessive on 37 miles ofline. 

5222. Will you 11tate what led you to adopt the present station site at Formby? The exorbitant prices 
asked for some adjoining allotments on which I proposed to erect the etation. I had obtained the approval 
of the· Government to my proposal for the erection of the station offices upon the land referred to, but when 
1 found that the prices ranged from £700 to £1000 per acre, I asked the authority of the Minister for 
placing the station in its present position. . 

5223; But does it follow that because these excessive prices were asked that the department would have 
to pay them? It does not follow that they would have to pay the whole ; but the present position 'of the 
station is, I think, more convenient, in view of the extension of the line, than the site originally proposed. 

5224. But in view of future development of the traffic on that line, does it not strike you that the 
station may become a very cramped and inconvenient one to work, being bounded on one side by the street and 
having on the other the river bank? It has always been regarded by me as temporary. In the near 
future no doubt much more extensive accommodation will be required, and can be easily afforded at a point 
just beyond the present terminus. . · 

5225. But will not that result in spreading the station works over an inconvenient length of line? The 
station yard proper could be wholly transferred to the. proper site. There would be no occasion•to remove 
the engine-shed from its present position, and a portion of the present station as· regards sidin~ accommoda
tion would in any case be necessary, as the railway wharf must always be in its present position owing to 
the advantages it affords in being out of the reach, to a large extent, of the rapid currents of the river. 

5226. Do you then propose to remove both the goods shed and the passenger station, when the traffic 
warrants it, to.the site you speak of? I think it will be a necessity. The present site bas always been re
garded as a temporary one, both by myself .and the Minister .. 

5227. · At what distance from the present station on 'the extension survey does this site occur? Within 
a quarter of a mile; about 15 chains. ·. · · . 

5228. The Commissioners observed in travelling over the Mersey line that no signals have been pro
vided. Is it not your intention to provide these·at any of the stations? They have either been made, or 
are now being made, for each station on the lin.e. · 

5229. What do you intend to provide· in the way of semaphores? I dicl not pr~pose to provide any 
at the intermediate stations. 'l'hey are bein~ constructed at the wo1·kshops of the traffic department. I 
snppose they will only use the simple home signals. · 

1' 



< ' 

.. 205 

5230. You mean one !loubl~ semaphore provided at . each. station ? . I.suppose so. . 
· 5231. This work is not being 'done under your department? No;- under the traffic department;- the 

co_st being .charged to the contract vote. · . . · : 
. 5232. Hav~ you taken credit for this in your estimate or' excess of cost? It is charged a,s one of the 
items. · · 
. 5233.· Then am .t t~ understand that it is not your .'practice to provide in yoU:r estimates for ,the erection 

of semaphores? It has not been my practice .to do so in the estimates I have made within the last two, or 
thr_ee years. . . · · · · 
.· _5234. We also observed that few, if'any, of the· stations are proyided with name-boards; do you not 
think them necessary for the c

1

onvenience of travellers and the ·public ? Yes,- I think so, but not having been 
asked for them-I did.not volunteerto provide them. . 1 

5235. Where were the iron girders constructed that were used for the bridges on the Mersey; line ? I~ 
Eµgland. · · . · . . . , · · · · , • · 

5236. Do you consider them s~tisfactory·in· every way? The w~rk:is excellent. · · · 
5237. Did you prepare designs, and were the strains taken out in your office? Yes, by the resid~nt 

,engineer. 
· 5238. Then I presume you satisfied yoi.trself that the girders were in ~very way suited to the load which 
they 'have to carry? They are. strong· enough to carry much heavier engines, witlr the greatest ·safety,.than 
now pass over them. · 

5239. Can you- state from ;ecoll~ction what these girders cost per ton delivered in the <?olony? As 
nearly as possible, £21 per ton, but I think that too much; their cost f.o.b. in England ,·being som_e £14. 
~he difference was due to very high cost of freight, insurance, &c., which amounted to a sum of something, 
hke £7 per ton. . · . 

5240. \Vhat do you suppo~e suqh girders could now be landed in the colony fo1· ? ; I do not think they. 
would exceed £18 or _£19 pe_r ·ton. · . . · · · . . · 

524i. What price was paid to" the contractors, for carriage and erection· of these girders? . .£7 per ton. 
5242. Did that include carriage to sit~? . Yes. · 
5243. Then do you-think £25 per ton would_be a reasonable estimate for the purchase and erection of 

similar girders_ at the present time? I think•so, certainly; and I should be safe in saying that girders of 
suitable, but.r~ther more simple construction, could, without dimbt, be fixed in place at £25 per ton. The 
circular ends and general construction of the girders would oe perhaps a littl~ more expensive than the plain ' 
girders made for the other Jine_s. • · · . · 

· 5244. Would the gird~rs as erected on_ the Mersey line be suitable fo; a joint road and· railway bridge 
su9h as you are erecting in other places? Yes; certainly. . · · 

· 5245 .. They would be wide enough and of.. suffl_cient strength·? Yes; certainly. ' 
5246. By Mr. Lawder.-What time elapsed between the preparation of the original estimate ~d 

the actual comm_encement of construction of the line'? About 2 years. 
5247. The .credit you take in your evidence for 'excess of £15,000 due to increase iri the price of 

. labour-are the Commissioners to understand that you estimated to that extent below the. actual cost of 
labour during construction? · Generally ; it is well known a rapid rise took place in the price of labour 
-:within the two ye;us I h;we stated: and that would be cimfir_med by all the farmers and contractors here. ,· 

5248. Would that acc~unt for the amount of tender sent in by Messrs. Fergus & Blair being in excess 
. of your estimate? . No doubt it would. 

5249. You'have informed the Commissioners that other tenders were submitted at or near the amount· 
you estimated? They were not taken up. . · · · 

5250. But I presume the tenderers considered the question of rates of wages :when they prepared their 
tenders ? I dare say they did, and regretted their estimates, or they would not _have withdrawn. • . 

'5251. Did all these parties withdraw their tenders? They did. . 
. 5252. Seeing that the tender of Messrs. Fergus & Blair ~as so greatly in excess of your'estimate, did, 

you not think it advisable to advise the Government to advertise fo:r fresh tenders? · I submitted a state
ment to the Governmept at the time the tenders were under consideration, in which I stated shortly that the · 
first two tenders being, as it were, out of court, the reputation of Messrs. Fergus & Blair . being good, it 

· would be a relief to me if they cou1d see their way clear to accept that tender,' but failing that I stated, 
~hat I would advise them to divide the work into smallel"'tenders and re-ad':ertise . 

. 5253. How was it-that you_did·not at first provide for the cost of several stations for which you have 
taken credit in the statement of excess of cost over your original estimate? Th~ Railton station, which is 
the most expens~ve one,.was omitted from Mr. Human's estimate, and as that was the basis ·on which .I 
worked, it was overlooked. The others were stations that :were not thought necessary at the- time, but 
afterwards urged on the department, and being recommended by me, were provided for by the Government_ 

5254. Did you from time to time, or at any one time, Sllbmit a statement. to the' Govern~ent showing 
them clearly that they would be liable for these extras over and above the original estimate ? I; submitted 
no estimate at the time, but they were, of course, aware ,that· ~hese extra stations which were c~nsidered 
necessary would help to swell the excess. · , · 

5255. Were they made officially aware at a~y time duri~g the progress of the work that they worild 
also be liable ~or_ considerable excesses for the different items noted in the statement placed by you before · 
the -Commissioners, such as Latrobe deviation, additional accommo_dation works, to a superior class of . 
-bridges, and additional cost of railway stock? They were made aware generally in the report · wh~ch_ was , 
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submitted to Parliament, but it was impossible for me on that date to .supply the closer information now 
submitted to the Commissioners after the actual completion of the works. . 

5256. Then are the Commissioners to understand that the expenditure for these additions and alterations 
rested with yourself, subject to the after sanction of the Government, or had you any special sanction or 
official approval for them previous to their being carried into effect? The Government were· advised 
'before the contract was entered upon that there would be a consjderable excess to be provided for. 

5257. Were they supplied with any details or merely a general stat.ement? A general statement only. 
5258. Can you inform the Commissioners if the £6000 for the purchase of the tramway is includeff 

in your Qriginal estimate? It is. · 
5259. Is credit taken for any rails or other property obtained by that purchase which may have_ been 

snl>sequently made over to other lines? A credit of £1700 being estimated for, the old permanent way 
was taken in the original estimate for section 2, namely, the old tramway; and a note was put upon the 
same estimate that any land required on section 2 beyond what was transferred from the Mersey Tramway 
Company was not included in the estimate. Certain lands had been occupied for the purposes of the 
tramway without the purchase having been completed by the tramway owner, and at the time the estimate 
was made I had no mea_ns of finding out what the cost of this might amount to. 

5260. I allude more particularly to materials purchased as part of the tramway which, being since 
transferred to works other than those of the Mersey and Deloraine railway. Have you given credit to this 
line for the materials so transferred? T.o some extent. No credit has been given for permanent way 
material taken from the Mersey line to the Parattah branch, but I am pretty certain it has ·been for small 
quantities that have been sold. No credit has been taken for the locomotive, but it was-altered and repaired 
out of the vote of the contract for the line; and is now in general use .. 

5261. By the traffic department? Yes, and is not confined to the Mersey line .. 
5262. With reference to the Form by station, you info1med the Commissioners that it is proposed at some 

future time to transfei· the passenger station to anoth.er site. I understand this site will be partly on the 
present bank of the river and partly fo~·med by an embankment at a point in the rivei: at some di_stance
about a quarter of a mile-beyond the present turntable. Do you not think it would have been preferable 
in the first place to have taken the line at some distance from the river bank, on the flat ground now 
occupied by !lome buildings, even at the cost of £1000 per acre; rather than have to reconstruct some of 
the present station buildings along the river 'bank, and close out from the town· more of the fore
shore than it now occupies, such inclosure being in the wa:y of accommodation for shipping, wharves, 
wharf-sheds, and service roads? The present position is far more suitable in view of the extension to the 
Leven. The proposal as to a new site for the station is a mere suggestion at present, as I liave not had 
time to think the matter out ; but most certainly it will not interfere with the shipping or wharfage, as 
vessels alongside any wharf at the new site would lie in a very strong current. We do little real damage 
to the Esplanade, as in connection with the extension we are about to secure a -width of at least one chain 

· or upwards between the railway and the private property. The really best part of the Esplanade, which is 
now being improved by the local authorities, is beyond any point wher~ it would be affected·by the railway. 
This portion is a nice grassy sward, whilst the railway ?Ccupies a shingly beach .. 

5263. Will this Esplanade be affected by the extension to the Leven? Only where it consists of 
shingly beach. -

5264. Will it .cut off the foreshore from the town? It need not do so, as I see no necessity for fencing 
the line at this portion ; and even if fencing be dei:nanded, frequent wicket gates, as in the case of the 
foreshore passed along by the Main Line Railway in the Hobart Domain, will meet the demand. 

5265 .. I presume the price of land in Formby is increasing as the town advances, and'in the event of 
its being found desirable at a future time to remove the railway further into the town· and away from the 
river bank, the price of the land will be much more than at the time when the line was constructed? 
That is a contingency that is not likely to occur. If the extension ·is constructed as now marked out 
certainly the best place for the station is where I have indicated, and not the present one. 

5266. That is on the present alignment? Yes. 
5267. The Commissioners noticed on their inspection of the line, that the Whitefoord Hills Station is 

placed on a grade of 1 in 50, and that the spare sidings were taken up on a sl1arp curve to the east and 
opposite the. station buildings to obtain a level grading.,. 

· _ · 5268. Do you consider it safe, from your experience as an engineer, to stop a train upon a grade of 1 
in50? Yes.' · 

5269. Under the circumstances of breaks g~tting out of order or failing to act in any way, would this 
not be a dangerous place ? It would be dangerous for breaks to get out of order in any steep place while a . 
train was travelling. 
. 5270. ()r from any carelessness of the guard, or any accident happening while shunting waggons ? I 

may say .that the station is a necessity, considering the 'importance· of the surroundin_& district. It was 
impossible to arrange a level there, and the plan is that recognised by the New Zealand uovernment under 
similar conditions. Only the pass·enger platform is on a grade; the goods yard is on a level. 

5271. I note that the gradient 1 in 50 exists for some distance on each side of that station; but the 
country being more or less flat, would it not have been possible by putting in an S curve to have got a level 
grade for the .whole station yard? We have got a station yard on a level, but the approaches to it in the 
way indicated would have been very unsatisfactory, owing to the rough nature of the ground, even if it 
·were _practicable. 

· 5272. But the country seems to be fairly level.. Did you endeavour to put in an S curve? I had the 
__ ground tried with· thut end in view. 
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5273. By the Chairman.-W e noticed, in proceeding up the line, that what is called the third rail has 

been laid· on certain portions of the Launceston and Western line, for the purpose, it has been alleged, of 
using the existing rolling stock. Can you explain why that plan was adopted, and whether the laying of 
the third rail gives any reason for the estimate being exceeded? No; 'the cost of laying the third rail was 
an &ntirely separate thing, and the cost has no connection with the Mersey and Deloraine Railway. A 
separate vote was obtained, and the work was done entirely by the traffic department, under the direction 
of Mr. Leonard Dowling, the Assistant Engineer, a:Q.d I merely acted as Consulting Engineer in the 
matter. 

5274. Did you express any opinion as to the advisability or otherwise of laying the.third rail? 
I cannot remember, but I am sure I always considered it a necessity, to avoid transhipment at Deloraine. 
Had it been practicable I should have preferred to have seen the whole· line converted to the narrow 
gauge at once. 

5275. Why was it not practicable? I refei·-I suppose I must say-to political reasons, the influence 
of holders of the original stock, and partly to the objeotions to spending a larO'e sum of money in the sub
stitution of narrow gauge stock for the broad gauge stock, and selling the fatter, instead of gradually con
verting some of the broad gauge stock for the narrow. gauge traffic, as is now being done. 

5276. Then you attribute one of the reasons, if not tlie main reason, of the present system to a question 
of public policy? That is my impression. 
. 5277. What was the reason you determined to use piles in thos_e ·three bridges crossing the Mersey, 
instead of a more permanent sub-structure? Solely scarcity of means ; but I took care to so arrange the 
width of the piles apart that at any future time concrete or masonry piers might be built without disturb
ance to the traffic. 

5278. Would it have made a very great difference in the cost of these bridges if you had used cast 
iron cylinders instead of concrete piers? It would have cost considerably more, no doubt. . 

. 5579. GeneraJly, what extra price per bridge do you think it would take? I cannot guess the amount. 
That was considered at the time the designs were made. · 

5280. The question was considered by you? Yes, at the time the designs were made. 
5281. And the cost appeared so great that you declined to undertake it? It was so. The piles will 

be good for 25 or 30 years to com.e. . 
5282. Are you satisfied of that? Quite. The old piles removed in pulling down the original bridges 

were, almost without exception tho1;oughly sound, after being in the water some 17 years. 
5283. Are the piles used in this bridge the best indigenous tim her to be found? They are peppermint, 

a wood that we com1ider the most lasting in: such a position. 
2284. Are they from the district ? From the district.. The contract provided for blue-gum piles, but 

. when I found that sound peppermint piles were available in the locality I was glad to make the substi
tution. 

5285. Were the reasons which led you to arrive at the desirability of using wood instead of iron 
financial ones, and that a saving of interest on the first cost, if formed into a sinking fund, would 
renew the structure at any future time? No doubt, because I am convinced it will last for 25 years. 

5286. Did you state that you approved of the line of railway going through the town of Latrobe 
rather than by the route originally surveyed by the Department ? No, I did not. I think the right 
course for the railway _would have been on the direct line from Sherwood to Tarleton. I would have 
done away with the spur into Latrobe, and made a large and efficient station at Frogmore. 

5287. But how would that have affected the residents of Latrobe? It would have been nearer to the 
generality of the residents than .the station at Hobart is to the general residents there. 

5288. Would the line between Latrobe and the proposed site of the station on the original line have 
passed over any flooded or dangerous ground? During exceptional floods passengers to the station would 
have to drive through perhaps 12 inches of water on a hard metalled road ; but had the station been made 
at Frogmore it is pretty certain some provision would have been made to avoid the inconveniences to which 
you have referred. 

5289. Would it be an ordinary or extraordinary flood to give that depth of water? Extraordinary. 
5290. How would the road be affected with ordinary high floods ? Ordinary high floods, I believe, 

just leave the road with scarcely a wash. . 
5291. If that line had been constructed would it have afforded a better means of getting down the 

north-west coa~t and inland, or does the present line offer facilities equal to the other line ? I think they 
are about equal. 

5292. Coming to the station site at Formby, have you ever considered the desirability, in view of the 
position of the railway on the esplanade, of reclaiming a portion of the foreshore of the River Mersey for 
purposes of extension ? Do you refer to widening along the eastern line ? 

5293. Yes, reclaiming portions of the foreshore for railway purposes ? No ; I think it would be 
costly, owing to the steepness of the banks of the river. Reclamation can be done more easily beyond the 
terminus of the rail way at the spot I have indicated as the probable site of the new terminus. 

5294. The Commissioners are informed that the Government contemplate removing the bar of the 
Mersey, and making Formby a first-class port. In the event of that being done, would it not be desirable to 
have more extended wharfage provision in connection with the existing railway? That is already being 
arranged. The best site for the wharf is where it is now built. We had a vote passed during the last 
session of Parliament for extending the wharf and connecting it with the railway station yard, and the 
work will be proceeded with almost immediately. 
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5295. Then you are satisfied, so far as you can at present observe, that the railway requirements at 

Formby will be amply met? I think the provision is quite sufficient with regard to general station 
accommodation for the present p~rposes. Further accommodation is wanted in connection with the 

. railway wharf; but, as I have already stated, that is about to be supplied. 
5296. Are there any other remarks you wish to make to supplement the evidence you have -already 

given ? I think not. 
5297. By Mr. Stanley.-! understood you to say, in reply to the Chairman, that the reason you had 

for approving of the laying of the third rail between Launceston and D eloraine was that the immediate 
alteration of the gauge would have necessitated the purchase of a large quantity of new stock? Yes. 

5298. In view of railway extension and the new lines the Government was contemplating at that 
time, do you not think that it would have been cheaper in the end had sufficient narrow gauge stock been 
purchased to enable the alteration of the gauge to be effeeted at once, and for the wide gauge s_tock to have 
been converted afterwards for use O?, the new lines ? Only a portion could have been so converted. The 
engines would have all been useless; and at the time the conversion was spoken about enquiries were made 
with a view of seeing if 11 sale could be effected in the other colonies, but the enquiries resulted in our being 
advised that there was little prospect of that. Seeing that so much stock would pe lying idle, I coincided 
with the proposal that the line should be worked as a mixed gauge, and the broad gauge stock gradually 
worked off. 

5299. But, as a matter of fact, is not a large portion of the rolling stock (I do not refer to the engines) 
now been converted to the narrow gauge? Some portion. ' · 

5300. What is it intended to do with the wide gauge engines? To work them as long as there is 
broad gauge stock to run. 

5301. What did the laying of the mixed gauge cost? With the alterations necessary to platforms in 
stations, about £20,000. 

5302. In view of the cost, 'are you still of opinion that it .would not have been cheaper, seeing that ad
ditional stock was required for the new lines, to have altered the gauge at once and purchased the necessary 
narrow gauge stock and disposed of the wide guage engines afterwards as . opportunity . occurred ? I am 
unable at the present moment to g-ive an estimate of the cost of the new narrow gauge stock to work the 
traffic taken by the broad guage. · 'l'he matter was long discussed in Parliament, and the plan now being 
carried out was decided upon. · The matter rested far more with the late manager than with myself. 

5303. You have provided in your estimates for the new lines considerable sums for the purchase of 
rolling stock, have you not? Yes. 

5304. Could these sums of money not have been made available for the purchase of the necessary stock 
for this line in the meantime, and so have avoided the expenditure of £20,000 wl\ich has been incurred in 
laying the third rail? No, they could not have been made available. If you refer to the Derwent Valley 
and Fingal lines, the stock has not arrived yet. · 

5305. But if an amount of money was provided in your estimate and covered by a Parliamentary vote 
for those lines, could not that money have been made available for the purchase of the necessary stock for 
equipping the Western Railway? Possibly, by the authority of Parliament; I should have had no power 
to purchase stock out of a vote for a purpose outside that vote. 

5306. Still, I presume, with the authority of Government, such a transfer could have been temporarily 
effected? It might have been done, but I should have strongly opposed it, on account of the difficulty 
there is in getting our small orders· for locomotives executed within a short time. The estimate upon which 
the orders for rolling stock was framed was cut down-to the lowest.possible point, the late manager givino
his estimate for a service of only one train each way per day. 

0 

5307. By llfr. Lawder.-In the event of it being possible to do witl10ut the third or extra raii' upon 
the Launceston and Western Railway-that is, the outer rail-can you utilise that rail in the construction of 
any new railways? No; I propose to utilise it in renewals of the narrow gauge upon tlie Launceston 
and Deloraine section. No further purchase will now be required for maintenance for many years to come. 

5308. Would not that lock up a considerable amount of capital for many years? The rails are some 
75 lqs. per yard, and I should not care to mix them with rails weighing little more than half that weight, 
which is our standard. 

5309. Could you not dispose of these rails with economy? No ; it would be far cheaper to preserve 
them for purposes of maintenauce. 

. 5310. What would yon get per ton for such rails if sold in the other colonies or to t:he public? We 
sho't1ld not get more than an :werage of.£3 to £3 10s. per ton, as many of them are very much worn and 
damaged. 

5311. What is the cost, then, of your new rails-the 45 lbs. to the yard? They ,would averao-e, with 
expenses, from £8 to £8 10,~. That would include freight, insurance, inspection, and other charge~. 

Yes. 

5312. That is to say, a little more than double the price per ton you could obtain for the old rails? Yes. 
5313. And the tonnage of the same length of rail would be not quite half as much again? Yes, 
5314. So, for very little more money than you could obtain for the old rails you could obtain new rails? 

5315. Would that not be worth doing, instead of keeping capital locked up in a great number ofworn
ont rails? I would not care to pui old worn-out rails on new railways, and other circumstances have to be 
taken into consideration, such as the cost of plate-laying. 

5316. You hardly understand my question. I ,vas saying that by selling the old third rail oil the 
Launceston and Western Line you could get sufficient money, within a narrow limit, to enable you to 
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purchase new rails fo/ your exten_sion of ~ew lines, and the~~by save the interest upon a . ~ertai~ amount of.· .' 
'capital which would be iocked ,up were you to keep this third lip.e in·reserve for repairs upon any ~ne line. 
for a number of yea1·s? That is all very well if w~ could get a purchaser for them, but I. think .there would 
be"'some difficulty about tµat; and we ·could not use any of'the lighter rails-that is, 42 lb; rails_:_i1rrepairs 
on the Launceston and Western section. We are now committed to a rail of at least 60 lbs. per yard. 

5317. For that line? Fo_r that line. · · · 

_FREDERICK BACK, , eza~ined. 

5~i8. By the '. Chai~man.~ What i11 your . pr~sent position under the GoverIImeilt of Tasmania 7 
Manager of the Government Railways. ' · · . . 

5319.' I understand that you have only recently been !ippointed to that position? Yes, I only a1~J:i~ed 
last month. " , , · , . · , , . ·· · . . . · . 

. · , . 5320. You ·had considerable exp~rience in New Zealand in a similar capacity ? . Yes, I was con!lect~d , 
with the ~ailways th~re for many years in various positions, and then some 16 years ?,S ,manager. . · 

'5321. From the limited time at your disposal up to the present date; what is your opinion as·to th'e 
<·mode of working and carrying on the railways in this colony? Do I take your queetion·to apply. to the' ' 
method of working the traffic ? · · 

· · 5322. J\lethod of working traffic, and the mode in which business is carried on? As you are awa1'e,. , 
. I have been here but a·very short time; ~ut the impression.I have formed or received is that everyth_ing is · 

of a more or less tep.tative nature, and that a considerable amount of expenditure will l)e required over the . 

:'-, 

lines to bring them up to the standard of what I should like to see them in. under my charge. · 
5323'. I presume, havfng, had only a short experiell.~e of these railways, you ~re consideri~g y~ur plans .. , .,. 

· before forming a definite conclusion? I have ·so far formed a definite conclusion that I am satisfied that 
to work the railways satisfactorily, with safety as a first consideration, we will have to improve the equip-
:rµent of the _line, a!]-d make sundry 11lterations. All the information I requtre I have not yet been able -to .. ,. 

, obtajn, and it will. take a month's _hard work to enable me to place before the.Minister the whole of my 
views upon the subject. I may say I have already applied to him for a small sum of money-for one of the 

· more importa,nt adjuncts to safety, and he has consented to all I have asked, so- far. I have also informed 
him that I intend to ask for many mor~ things, but it is no use going on piecemeal. r have only asked for ' 
some money for locks at points and stock lo_cks, which I found to be necessa.ry. · , ,· · .- . 

. 5324 .. As to the mode 0~ working the railways, we hotice a g~neral absence of signals· and means 'of 
reporting train;; arriving at stations. ~s there. sufficie_nt provision made in this respect? I consider we · 
!!hall require a' consiQ.erable increase of the, signalling arrangements. At present the a_rrangements. are, 
defective, and e,ery one of the semaphores is imperfect in construction-so much so that the rod by which ·
the arm of the se'maphore is set is in the wrong direction. It is not weighted, but there is a ratchet fixed 
by a pin, and if the pin come~ out by any cause the arm drops and gives t_he clear signal. The -whole 
business here has been a very Sl!lall one, and I think, as I said before, has the appearance of a tentati,ve· 
business -altogether. I dqubt' very much if many of the present·sfaff would understand how to work better 
appliances if they were placed in- their hands. It would be a question of training. . . . 

5325.' Have ."you, inspected the accommodati~n provided· on the lines, and reported on its suitability? 
Yes, I have. As I said before, this forms one of the ·subjects upon which· I will report in the way I have. 

· just mentioned .. ' 
5326., Do you find that any considerable outlay will be .r~quired to put these r~ilways into perfect ' 

working or,der? To get them into the state• I would like to see them in as m~nager, I should say y_es, , 
because I should completely reconstruct many of the statjons. 
. 5327. But, assuming that funds cannot be provided· to carry out your views in th_eir entirety, have 

you considered any alternative plan? Then all I can do is to make such provision for safety as the' circum
st_ances of each individual case may make necessary and the means at my disposal permit, much in the same 

. '- way as you would work a crippled train. In the ·eve~t'of appliances being faulty or insufficient, I ;would 
have to take all necessary means to ensure' safety, as if the road was defective or a train crippled." , · 

'- 5328., Have you made any estimate o'f the total cost of the ·improve~ents required or nec~~sary? No; 
i have _not yet' had time, as up to the present, I have been merPly inspecting the lines. . 

. • . • , . I 

5329. I presume you would like·- to have more experience of the w01:king of the railways .before 
'making such an estimate?_. I could not attempt to give any figures uuder at least a month·.·,· It means quite 
a day at each station, besides inspecting all the different side station&, and. the whole thing going through; 
systematic_ally. 
. p330., Are you satisfied ;y,ith. the manner in .which the. officers. perform their duties ? ,I h'a-ye had very 
little experience yet,' and in so short a time it would be very difficult to say. I find amongst ·the· suboidinate 
officers there appears to be a want of _experience that will· be overcome by time. They. are· certainly 
exceedingly zealous, and do the best they can u~der very ,difficult circumstances. The differ~nt officers 
deserve credit for having carried on so well. 

5331. rOf course the Commissioners, .in accepting your answer, take in view the f~ct that you have been· 
only a shoi·t time here,' and it would not be right to, expect such definite information as if you had lived in 
the colony a long time,_ you may therefore, ,speak on tl)e understanding. tha~ your answerS" are such as 

. you can give after a ·short. experience? Well, speaking · in a general' way, the alteration that I should 
first go in. for effecting would be proper siding accommodation, the removal of all such things as goods-sheds 
fro~ the Main Line, a proper sy~tem of,signall~ng, and -providi~g 11 more compreheµsive rule book-; in fact 

,, 
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generally to get the whole system of working the line into what I consider a safe on,e, and, at the l!ame time, 
an economical one. · · 

5332. And to re-arranging the working in accordance with modern experience? Undoubtedly, yes. 
5333. ,Vould you be able to add anything to your evidence in the shape of a statement? It would 

take a considerable time. -The only thing I could do would be to forward the same report as I shall have 
to make to the Minister, without having the time and opportunity to do it. At present all I have been ab]e 
to do is .,to obtain a sort of general knowledge of what has been done here, and issue a few orders which I 
considered absolutely necessary for safety. · · . 

5334. The Commissioners feel the difficulty of your position, and would.not have called upon you for 
ariy evidence but from the fact of your being the head of a department, and it might have appeared 
that we were acting in a discourteous manner towards you in not asking you to give us your views. We 
are quite sure your evidence will be take~ in the manner in which you intend it. to be taken, that is 
in the light of the little time you have had to form your judgment? I think I have answered the questions 
as well as I was able under the 'circumstances. 

5335. By Mr. Stanley.-So far as your experience ha11 gone here, i11 it the practice to consult your 
department in respect to the station arrangements on new lines? I really cannot say what has taken 
place. I had an interview with Mr. Fincham, who expressed hi~ willingness to do 110 in future, and in all 
.my suggestions met me very fairly. 

5336. I presume that you ought to be consulted, as the matter would affect the convenient working .of 
the line under your charge? Undoubtedly. It is always customary, I think, for the man .who works the 
railway to have a say in its equipment. 

5337. Have you haq: any station plans connected with the new lines, such rui the Fingal or Scotl8dale 
-line, submitted to you? No, ~ ha VIJ not seen any plans. 

5338. How far do you think it would be necessary to provide semaphore signals on lines such as the 
Fingal and Mersey lines? I hav_e only run over the Fingal line once, and my attention was taken up by 
the road; but I may say (though I am hardly in a position to 11ay it) that a proper system of junction sig
nals are certainly necessary; and I noticed at a station called Avoca (I am hardly in a po11ition to call the 
stations by name) there were no signals at all. 

5339. Was your attention drawn to the position of the Avoca station? I noticed it was rather extra- · 
ordinary to have a station on a curve. 

5340. Should you not consider that a very neces11ary place to be protected by signals ? Yes; indeed 
that is the reason for my mentioning it as one of the facts that came under my notice. 

5341. With regard to the Mersey line, I presume in 11tating you intend to have signals placed at the 
stations you refer to the principal stations only, and not to platform117 I should consider that to have 
perfect safety there should be distance signals between Launceston and Evandale. 

5342. I refer to the Mersey line? There is an absen_ce of signals altogether. It would be difficult for 
me to say, without going over the line more in detail, what I should think was required, but taking it 
generally there should be signals at all junctions and crossing stations, and all signals are useless unless 
constructed· according t9 11ystem and. worked according to system. Circumstances alter cases. The dis
tance signals, which offer a perfect defence, are required in places,-and side signals are all that are required 
at other stations. 

5343. I take it that you mean that the system of signalling should be altered to meet the requirements 
of each station? Yes, and as the traffic increases, so probably would a nece11sity for increased signals 
arise. 

5344. Do you not think it necessary for the convenience of the t~velling public that name-boards 
should be provided at the various stations? Yes; I have written for authority to call for tenders for more 
boards at ~tations where they.ought· to be provided. 

· 5345. From what we observed, that does not seem to have been done in the case of the line from 
Deloraine to Formby? No. I noticed the omission, and subsequently applied for this authority, as well as 
to have these charged against the construction in the same way as the locks and chock-blocks. 

5346. You consider the absence of locks and chock-blocks at the different sidings somewhat extra
ordinary? It would be hard to find an expression strong enough to convey my opinion upon the subject. 

5347. Is it not usual to have them 7 I have often dismissed a man for leaving his chock-blocks open, 
and for leaving the points unlocked. In fact, it is a rule elsewhere that if a man leaves them unlocked he 
is dismissed. · 

5348. I inferred from your answer to a question from the Chairman that you object to the system of 
·placing a goods Bhed or other structure on the main line? I consider the system unsafe to begin with. 

5349. Has that been done in many places on the existing line? Yes, I noticed it in more than one 
place. For instance, at Perth the goods shed is on the main line where the better plan would have been to 
run it from a siding. 

5350. Is that the case at any station beyond Deloraine? I hardly remember. At Parattah I 
noticed the goods shed was on the main line, and that waggons had to stand there to unload, and with no 
system of signalling trains in, there is considerable risk of running into waggons or anything else that 
might be on the road. ' 

535i. At one station on the Mersey line-Whitefoord Hills-the etation is placed on a gradient of 
1 in 50 : do you think this an objectionable feat\lre in a line froIII a traffic point of view? 1 consider it is 
a very risky thing to do ; but if a station is necessary there a site should be made up. I do not think I 
ever saw a station on a grade of 1 in 50. In England, 1 in 100 would be considered an exceedingly steep 
grade at a station. 
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5352. Might it Lot ca_use del~y and inconvenience in startiµg a train? Undoubtedly. 
5353. Are-there other localities where stations have a grade of 1 in 50? I would not be quite sure, 

but it is something very like it. . 

5354. Then you think placing a station on a steep gra_dient should be avoided? Undoubtedly; in fact 
I do not know any place within my knowledge wl_iere I have seen a etation at 1 in 50 before. If it is 
necessary to place a station in such places the ground should be made up. 

5355. Are you aware what induced the Government to lay the third rail between Launceston and 
Deloraine? No, I have not the least idea. 

5356. Do you think the working of a mixed gauge is expensive and objectionable? Both expensive 
and objectionable. I have had experience of working a mixed gauge before, in New Zealand, where we 
gave it up, and subsequently came to the conclusion that it would have been much better had we given it 
up sooner. 

5357. Seeing that the cost of laying this third rail amounted to £20,000, do you think it would have 
been more economical in the end to have altered the gauge at once when the Mersey extension was carried 
out, had the Government obtained the necessary narrow gauge stock for that purpose, and afterwards con
verted the wide gauge stock, and disposed of the wide gauge engines ? I cannot think there could be two 
opinions about it. Undoubtedly it would have been better. 

5358. Had you been consulted, that is the advice you would have given? I should always oppose a 
break in the gauge. 

- 5359. Have you anything further to add? No, only that I should like you to coneider all my .replies 
as having been made under very great difficulties, that is, as to local matters. I have only had time to run 
twice 9ver the line, and during the fortnight I have been here my time_has been taken up by office matters 
and other matters I corn1ider initial to the alteration of system. 

AUBREY WEEDON, examined. 

5360. By the Chairman.-What position do you hold, Mr. Weedon, in the Public Service? At 
present I am Cashier and Manager's Assistant in the Government Railway Department, but I have 
been acting as Deputy Manager. 

5361. How long have you been in the service of the Government of Tasmania? Seventeen years con
nected with the Launceston and Western Railway, and about fifteen years in the Government employ-the 
Governm1nt having taken over the line from the Company which constructed it. 

5362. During that time how long have you been acting as Traffic Manager? For the last seven 
· months-that is since the-late Mr. Lord died. Before his death I acted for him when he had to go to 
Hobart or out of the colony. 

5363. What was Mr. Lord's position during the whole time you have been connected with the railway? 
Accountant to August, 1872; manager from then to time of his death. 

5364. And the system now in force was initiated and carried out by him ? Yes. 
5365. Generally speaking, did you approve or disapprove of the plan of working the line as it at present 

exists ? Do you mean with reference to the two gauges ? 
5366. Yes, and as to the working of the line? I approve ofit generally. 
5367. I presume that the present plan is the outcome of the experience which you have obtained 

in working the very limited passenger and goods traffic here ? It is. 
5368. And that the deficiencies which may be found in this line as compared with more fully equipped 

milways arises principally from that cause? Yes. 
-5369. It has been pointed out to us that the Government railways are deficient in signals and station 

accommodation: what are the reasons why more elaborate provision has not been made? The station 
accommodation is simply a matter of economy. As regards the signalling, I am not aware that for 
our traffic it is deficient. -

5370. With the exception of Longford station, your traffic is worked as a single service system? Yes. 
5371. And at no place, other than Longford, do trains pass each other? Yes, at Longford, WesJbury, 

and Deloraine trains cross. 
5372. These are mixed or goods trains crossing passenger trains ? Yes. 
5373. Do you consider the present system of working the Launceston and Western Railway in conn.ec

tion with the Main Line Junction at Evandale a good plan ?-does.it work well? It works satisfactorily, yes. 
5374. Previous to the death of Mr. Lord and your taking a more active part in the management, had 

he projected any alterations or improvements in the working of the line, or did you subsequently suggest 
anything ? Not that I am aware of. It was not proposed to touch the present system of carrying on 
the work till after the abolition of the broad gauge. We have to run now to keep both gauges going. 

5375. What is your opinion of the working of the mixed gauge? It is inconvenient. 
5376. Is it economical or expensive in working? At present there is no material increase of ex

penditure. 
5377. Is it intended to run the present old rolling-stock until worn out; or will the broad gauge 

be discontinued within a definite time? Within a definite time. It was originally intended to run them 
off, but it was found to be risky and inconvenient, and they will now be discontinued as early as possible. 
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5378. Have you ever had any accident resulting from the absence of sign~ls or the protection usually 
observed in workirig trains ? No, we have never had a serious accident on the line since it has been open. 

5379. By ll'lr. Stanley.-Whilst you held the position of Deputy Manager, was it the practice to 
consult as to the .station arrangements on new lines, such as the Deloraine and Mersey line? I was not 
consulted upon matters of construction. 

538 0. Not as to matters of station arrangements for working the ·traffic? As to working the traffic, 
the Manager would certainly be consulted; but it was all settled before my appointment . 

. 3381. Can you state whether Mr. Lord was consulted in respect to the station arrangements? He was 
· 5382. And as to the necessary provision for station accommodation1-the goods sheds, &c., for workiitg 

the traffic? No, .not,in con_nection with construction,-I understood you to refer to the working of the 
traffic. 

5383. No, I mean in the construction of tlie new lines? No. . 
5384. It has not been the practice of the Engineer's department to.consult your department upon such 

matters ? No. 
5385. Did you or the late Manager intimate the necessity of providing semaphores? Yes, they are in 

course of construction now. 
538G. The result of your representations has led to the signals being ordered? Yes. 
5387. How far do you intend to apply these signalling arrangements to· the Mersey line? Right 

through to Formby, on all the principal etations. . 
5388. Are any steps being taken to provide signals on the Fingal line? I am not aware. 
5389. Is it the intention of your department to apply for signals to be erected at the stations on that 

·line? I have not heard Mr. Back's views on that question. We have· not taken any steps so far. 
5390. Have you found the provision made for working the traffic on the Deloraine and Mersey line 

sufficient? Yes, with the exception of the rolling stock. 
5391. I refer more to matters coming within the province of the Engineer's department,-station 

buildings and so forth? They have been sufficient for us to work with, but under difficulties. I mean to 
say that there are means for the practical working, as is demonstrated. 

5392. Were you Acting Manager at the time the question of the mixed gauge was discussed? No. 
5333. Who was? Mr. Lord was manager. 
5394. Can you state whether he concurred in th~ advisableness of laying down the third rail on the 

Launceston and Deloraine line ? He did. 
5395. From your experience in the traffic management, are you of opinion that it was a wise and 

economical thing to lay down the third rail on that section of the line ? I thought so at the time, but 
experience that has resulted has made me change my mind. Experience has proved that it was a mistake. 

5396. Seeing that the laying of the third rail cost £20,000, do you not think that it would have been 
more economical in the long ml} had the gauge been altered at once, and sufficient rolling stock obtained to 
work the traffic on the narrow gauge, leaving the wide gauge stock to be converted afterwards, and the 
wide gauge engines disposed of as opportunity might arise? I believe now it would have been, thou~h at 
the time the argument was that the stock could not be obtained; but, in my opinion now, it would !lave 
been the wiser course to have altered the gauge. 

fi397. By M1·. Lamder.-Can you supply the Commissioners with a copy of your working time
tables? I can, and will do _so. 

5398. Have vou found the telegraph to work successfully upon the Launceston and Western line 'l 
Yes. .. •. 

5399. And is it used in connection with the station signals and semaphores? It is not. 
5400. How do you work, then? By the staff and ticket system. 
5401. You do not work the block system? We do not. 
5402. Do you not consider it safer? No, if the staff and ticket system is. carried out thoroughly, it 

is impossible to have an accident. · 
5403. Would you prefer that system ? With a limited traffic I think it is quite sufficient protection. 
5404. Do you look upon it as an economic~! system ? I am convinced it is perfectly safe, ·but I have 

no experience of other systems. 
. 5405. With reference to the passing sidings at stations, I presume that where trains pass each other 

the points would be kept under control in some manner: what plan is adopted for securing them? 
Where trains cross the point~ are always held. 

5406. I refer _more particularly to the locking of points' after the pass.age of trains into the station,-
are these points usually locked with a key? No, I think I can safely say, not usually. We work with a 
semaphore, and the semaphore stands at danger unless a man is at the points. 

5407. Has no arrangement been provided for locking the points ? I did not consider it necessary 
where we had a staff. 

5408. They were not provided with proper locking apparatus when constructed? No, not on 
stations where we have a staff. · 

5409. Are they not locked over at spare sidings, where you may have spare w~ggons standing, and at 
intermediate stations? We have only got that description of siding at large stations where they have 
staffs, such as Launceston and .Formby. They are not locked at these stations. • 
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· 5410. But are they not locked over after spi3-re stock is _allowed to enter them to; prevent the waggons 
or carriages running out ? No, the waggons have the breaks put down, and they are hand~locked. . . 

. 5411. Are all stations provided with sprags and scotch-blocks?. They were till the narrow gauge was 
. introduced, wh,en they were temporarily knocked off and have not been replaced since. 

,5412. Could not a proper plan of scotch-block be devised which,. when the block was turned over 
would fall between the rails? They are in course of construction now.. · 

5413. Then you mean to adopt them? Yes~ · 
, 5414. Will these scotch-blocks Iiave any padlocks? Yes: 

5415. With whom will the care of the key remain? The station master, or the guard where there 1s 
· no station master. 

. ' 
54;16. The Commissioners observed no buffer blocks at the end of sidings? We have them at most 

of ourprincipal stations. - . , . . • · 
5417. I believe there are none at most of the stations? There are a couple of sleepers, that is the 

'only block at the end of the stations. · 
5418, Do you consider that a proper and effici~nt buffer block? . I consider so, with care, especially 

for ordinary waggons. . · · · . • 
5419. But in the case of accidental or mischievous removal? They are bolted to the rails. 
,5420. Do you consider that quite sufficient even with rough shunting? I think so, at most stations. 
542i. The waggons might}ump them? No, not over two sleepers. · 
5422. -What is the l.ength of your passing sidings, usually, at ordinary stations? We have no fixed 

1eiagth for them ; they are of different lengths,. · · · .. 
· 5423. Do you consider it a ,safe plan to take off engine-shed sidings and turn-table sidings from 

the main line, as the Commissioners observed had been done at Formby? Do you ask me to express a 
,definite opinion about that? . · . . 

· 5424. Yes? Then I should think it would be preferable to take them off a loop ; but that was done 
during construction. · . · ' 

5425. The Manager's department was not consulted about these arrangements when the station-yards 
were being. laid out? It was not. · · . . 

. 5426. Perhaps you will add to the information you have given the rCommissioners by saying if yo« 
remember whether Mr. Lord preferred working a mixed stock to havino- ·a uniform gauge? It was a mere 
matter of expediency. There was great opposition to the change created. It was largely a matter of policy. 
:and it was also thought that it could be done with greater economy. 

WILLIAM EAS~GATE BATCHELOR, examined. 

5427: By the Cliairman.-What are you, Mr. Batchelor? A mechanical engineer. 
5428. · In that capacity you have had considerable experience in this colony and also in Queensland'! 

Yes, for 22. years. . . 
• 1 5429. During the whole of that time have·yon been engaged upon railway works? Yes~ with the 

· -exception of a short period I spent at Gympie. 
5430. You came to this colony from. Queensland? Yes . 

. . 5431. · :kow ·long, have you bee!/, engaged on the Tasmanian railways_? Sixteen years. 
5432. Has there been a continuous improvement and efficiency in. the working of the Locomotive 

:Superintendent's branch? We ·had been at a standstill for a number of years until the last few years. 
5433. To what do you attribute this increased activity? · .To ~he new lines. 
5434'. Was it not partly owing to the better prospects of mining in the colony ?. I do not think so. 

The Government had decided upon having more railways in ·the co~try. 
5435. In. carrying out these works you are responsible for the locomotive service and rolling stock'! 

Yes, the general rolling stock work.: -
5436. Have you lately brought under notice of the Government any deficiency in the working of the 

Jines? No, not in the working of the lines. · · 
· 5437. You are satisfied with the material and stock provided? I am satisfied with the quality, but I 

feel I have not had enough of it; ,still, there is some ordered now, and it will be here in a few months. 
5438. What number of serviceable engines have you? Five broad-gauge engines, three narrow.: 

,gauge, and two small shunting engines ; but 16 more narrow-gauge engines have been ordered. 
5439. I presume you do not intend to increase the number of the broad-gauge engines ? No ; we are 

doing away with those as fast as we can. 
5440. We notice that the traffic is worked on the Launceston and Western line by both broad 

and narrow-gauge stock. · What is your opinion of the economy or otherwise of that mode of working the 
. line? I am certain we,could not work it otherwise, unless more narrow-gauge trains were put on. _ 

5441. I presume your mode of managing Tasmanian railways is in a measure guided by expediimcy, and 
that a hard-and-fast rule which might apply.to ,a more densely populate.d country would not answer here? 
No; you cannot work in the same way. 

' , 
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5442. Do you consider that when the converted rolling stock is finished the-Government will get value 
for their money ? Yes, 1 do. 

5443. On both the carriages and trucks?· I do not intend to convert any trucks--only carriages. 
5444. What will your total equipment be when the orders which you have given are carried out? 

Nineteen narrow-gauge engines and two branch line engines. 
5445. That is, a total of21 narrow-gauge engines. Yes. 
5446. Now the rolling stock? We will have 15 bogie 'carriages (composite), four first-class altered 

carriages, four second-class altered carriages, two excursion carriages and one small saloon, seven break
vans, three composite vans and three carriages being built, and nine composite vans to come. 

5447. Do you consider that will be sufficient rolling stock and engine power for the railways 
which are now opened or about to be opened? That will be sufficient for the first 12 months, and after 
that it will very much depend upon the development of traffic. 

5448. As to the water supply, what system is adopted, gravitation or pumping ? Gravitation where 
we can get it that way, and pumps where we cannot. We use a pump at Longford and Deloraine, and 
gravitat~on at Formby. On the new lines t?ere are two pumps on the Fingal line, and on the Derwent 
Valley lme I do not know what the system will be. · 

5449.· Is the pumping system a steam service ? Yes, a steam service. 
5450. What is the cost of that? One man works 3 pumps, going· to each twice a week, at 8s. per day. 
5451. Do you :find that economical ? Yes. 
5452. And is the water on the line vecy good ? Yes. 
5453. Is the provision made by the Goverument for obtaining and delivering coal on the line adequate? 

Yes, it is all done by tender. · . 
5454. What coal do you use ? Newcastle. 
5455. Do you propose to use any of the coal discovered on the Fingal line ? No doubt we will use it. 
5456. Have you expressed any opinion as to the ·quality of the Fingal coal ? No. 
5457. In the event of the supply be1ng adequate and satisfactory, will that be an advantage to the new 

line? Yes. 
5458. Is there any other coal supply on the other Government lines ? No. 
5459. Do you use much wqod? We only use•it for lighting up. 
5460. Not in working the Launceston and Western liue ? No. 
5461. Are your :fire-boxes constructed to burn coal only ? They are large boxes, but more suitable for 

burning coal. 
5462., In the event of a strike or difficulty arising to interrupt tlie supply of coal, such as that which 

has occurred in the other colonies, would you be in a position to carry on the service with wood ? Yes, we 
would be able to run the trains with wood with a little trouble and expense, but we could prevent stoppage. 

5463. Are these new narrow-gauge engines so built that you could use wood only ? Yes. 
5464. By 11fr. Stanley.-What class of engines do you intend to adopt for working tbe traffic upon 

the new lines? Two classes, one for passengers and•one for goods, similar to those on the other lines. 
5465. Will you state what is the power exerted by these engines on the ruling grade adopted 

by the Government-that is 1 in 40 ? The passenger engines, in taking a load of 10 vehicles up a grade 
of 1 in 50, develop 287 horse-power. 

5466. But for a grade ~f 1 in 40 ? I have not taken that out yet, but I will supply it. 
5467. At what speed is the calculation made which you have given? That is for 20 miles an hour 

mcluding stoppages, or 25 miles an hour between stations. 
5468. Do these engines take a train composed of 10 loaded carriages up an incline of 1 in 50 at 25 

miles an hour ? Yes. 
5469. Is that for a continuous length of 1 in 50, or for short distances ? ,Well, we have an incline of 

10 miles, and run up that. 
5470. What load would the goods engines take up the same incline? It would take 15 vehicles at a 

speed ofl2 mil~s an hour, the gross load being 108 tons without the engine. 
5471. The gross load is 108 tons without the engine? Without the engine and tender. 
5472. Will you also calculate and let the Commissioners know what load these engines would take ~P 

~ 1 in 40 grade, with curves of 5 chains radius ? Yes, _I will. 
· · • 5473. From your experience, can you state what effect a 5 chain curve has in increasing the train 
resistance as compared with the straight road? It would increase it to about 18 lbs. Theoretically it 
takes 6·9 lbs. to draw a· ton on a level, and it takes 13·9- to draw a ton on a 5 chain curve. But, in practice, 
I find ii is as from 6 to 18. 

5474. That is, the resistance is increased threefold? Yes. 
5475. And consequently the load will- be reduced to a third? Yes: 
5476. What is the heaviest gradient on the present line? 1 in 50. 
5477. And the minimum curve? Five chains ·is the sharpest we have on the present line. The 

ruling curve is supposed to be 6 chains, but I believe there is one of 5 chains. 
5478. Has not 1 in 40 been adopted on the Scottsdale line? Yes, I believe it is something of that 

kind-1 in 39½ in places. · 
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5479. Looking to the economical working of the traffic, do you think it advisable to combine such 
grades as that with 5 chain curves? From a practical point of view, I do not. 

5480. Do you find the provision made on the new lines for the convenience of your department -
adequate for your requirements? Yes, as far as they have gone, I do. 

5481. .Are you of opinion that signals should be provided at the present stations ? Certainly. 
· 5482. Have you made any representations on this subject as regards the Mersey line? Yes, and we 

have got the authority of the Minister to make signals for that line .. · They were not provided for in the 
original estimate of construction, but the late manager got an order from the Minister to make them. 

5483. Do you consider it necessary for the safety of the traffic that sidings at stations or intermediate . 
places should be protected by chock and buffer blocks? The original sidings on the Launceston and 
-Western line were provided with chock blocks, but buffer blocks were never erected. 

5484. Is it not usual on lines that you have been on in other parts of the world to make such 
provision? Yes, certainly, both buffer stops and chock blocks, where no staff is kept. 

5485. Do you not consider it an advisable thing to do? Yes, I do. ' 
5486. With regard to the mixed gauge between Launceston and Deloraine, were you consulted at the 

time this matter was discussed ? Yes, the late Mr. Lord consulted me before the third rail was laid down, 
and I recommended that as he could not get the necessary rolling stock in time that the third rail be laid, 
and it would come in for other purposes when done with. 

5487. If funds had been available for the purpose, do you not think you could have got sufficient 
narrow gauge stock to equip the line within a reasonable time? Certainly, if ample funds had been 
provided; but it would have caused a delay in the traffic to shift the gauge, and the old stock would have 
had to come into the yard altogether to be altered, and it w;ould require a very large yard to hold it all. 

5488. But seeing that the laying of this third rail has cost £20,000, do you not think it would have 
been more economical in the long run to have obtained the necessary narrow gauge stock and altered the 
gauge at once, leaving the wide gauge stock to be converted afterwards, and the engines disposed of as 
opportunity might arise ? The way markets were at that time we could not possibly have got the engines 
in a reasonable time, as I felt sure. It took us 18 months to get the first three engines. 

5489. Ifa large order were placed upon the market in England do you not think that you could have 
got them in· reasonable time ? .At that time I do not, for we were clear about it at the time. 

5490. In giving advice in regard to the mixed gauge, were you guided to a large extent by the 
peculiar conditions of the English market in respect to the supply_ of rolling stock ? Yes, and the 
economical working of the line. It must not be lost sight of that we still have the rails, and they will 
come in for other purposes when taken up. 

5491. But do you think it is more economical to -work the mixed gauge than if you had only one 
class of stock to run on the line ? Certainly not, but the third rail was already laid between Launceston 
and Evandale Junction, and it was only to take the Main Line traffic to Deloraine, to avoid break of gauge, 
that it was done. 

5492. In what time do you anticipate being able to abandon the wide gauge ? In about 2 years. 
5493. By M1·. Larvder.-Do you find the points and crossings at stations working satisfactorily now'l 

Yeei, on the whole. 
5494. You do not find any delay occur or any difficulty with the points and crossings not locked 

properly? I do not know of any delay. 
5495. Do you not consider you might have an improved system of locking? We might have an 

improved system by going into interlocking apparatus. 
5496. I mean for locking the points on sidings taking off the main line. Do you think there is any 

danger, or have you experienced any difficulty from having these sidings unlocked? No, none. Where 
there is a stafl kept and a lot of shunting they would be a nuisance. · 

5497. Do you consider it a good plan to take off the eugine-shed sidings and turntable sidings from the 
main line,- as we observed at Formby? I suppose they would be better taken off the sidings; but at 
Formby there was no ground on thal side, and there it was a matter of necessity. 

5498. Do you think it is quite safe ? I think it is safe enough for the small traffic there is in this 
colony. 

5499. With a careful man ? Yes, with a careful man. 
5500. But without a careful man it might not be safe? No, it would be liable to accident. 

No. 
5501. Have you been over the Fingal line? No, only up to the Stony Creek. To Avoca station? 

5502. Would you inform the Commissioners upon what part of the lines under your charge you 
carried out the experiments upon which you base the calculations as to haulage you have given us?_ I 
framed those calculations from some experiments I was present at in Queensland. 

5503. Would you supply the Commissioners with a statement showing the size of the engines, 
weight including tender, diameter of driving wlieels, cylinder, length of stroke, and weight upon the driving 
wheels, with any further information on the subject showing the power of the engines? The goods engines 
have a 14¼in. cylinder, 20in. stroke, 6 wheels coupled, 3ft. 3in. diameter; load on axle, 6 tons; 18 tons 
on the three axles ; 4 tons on the leading bogie; total of engine weight, 22 tons; tender, 16 tons; power 
for 12 miles, 217 h.p., load 15 waggons up 1 in 50 at 12 miles an hour; would move 124 loaded waggons 
on a level but could not run them. The passenger engines are 14½in. cylinder, 20in. 'stroke, 4ft. driving 
wheels, four coupled; about 6 tons, 18 cwts. or 7 tons on each axle of the driving and trailing wheels; the 
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four coupled together are compensated so that there is the same weight on each axle; the speed averages 
20 miles an hour,-that is, about 25 miles between stations : their load is ten carriages on 1 in 50, and will 
go at that speed with 287 h.p. 

5504. Are you satisfied with the general dimensions of the buildings for the accommodation of your 
engines and stock? With what has been done, I am. 

5505. And also with the provision for ashpits and water supply at watering stations generally? • Yes. 
5506. You have informed th,e Commissioners of the weight of the engines-will you state their length 

over all? I think they have 32ft. lOin. wheel-base and 40ft. over the buffers. · 
5507. What ashpits have been provided at the intermediate watering stations-at what part of the 

station is the water column placed? At the end, a train's length from the platform. 
5508. How do you water your engine coming from a contrary direction? There are two water 

columns, one at each end of it, and two pits, one at each enc;l of the station. 
5509. These pits are about 25ft. in length? Yes. 
5510. The width of your engine sheds-can you tell us what that 1s for two lines of railway? 

About 32ft., I think. 
5511. Are any repairs carried on in those sheds? None. 
5512. · You take the engines into the shops? Yes. 
5513. By tlte Cltairman.-Supposing the Government had given you orders to abolish the system 

then in force--that is, working on the 5ft. 3in.-and take up working the line on the narrow gauge, what 
would you have had to do ?-supposing on the ~st of j une next the Government gav!) you orders to abolish 
the present system of working and enter upon the new system of the narrow gauge, what would have to be 
done? Tlie first thing would be to order the new narrow-gauge stock. The next thing would be to lower 
all the platforms right through the .line; and, lastly, get all the broad-gauge stock in. · 

5514. How would you make ,arrangements for carrying on the traffic while the alterations were being 
made in the third-1·ail portion of the distance-would it not have the effect of stopping the traffic of the line 
for so many days? Possibly you would have to stop the traffic. · 

5515. How long would it take? That would depend upon the number of men put on; but they would 
only. have to take up one rail, and four to six days' loss of traffic is the outside that would result. The third 
rail would not be lost, and the system adopted was, under all the circumstances, the best. 

5516. What was done was prompted a good deal by expediency, and if you had received ca1·te blanche 
it would have been different? Yes. 

5517. And does not that apply to the working of the railways generally in Tasmania? Yes. 
55] 8. There are"' many things done that would not be done if you had more ample means and larger 

resources? Certainly not. · 

MR. CRESSWELL'S examination continued. 

, 5519. By the Cltainnan.-You have already stated your name, Mr. Cresswell, and the position you 
occupy in the Government Service, when giving evidence upon the Launceston and Scottsdale Railway. We 
are calling you now to receive whatever evidence you have to give with respect to that portion of the 
Deloraine to Formby line on which you were engaged. I commence by asking what portion, of 
the Deloraine and Mersey Railway you had charge of? From.Deloraine to Formby, the wl).ole length of 
the line. 

5520. Did you make a survey of that line previous to the work be1ng let? No, I had nothing to do 
with the survey. · 

5521. Who prepared the plans and contract drawings? I prepared the sections and the contract 
drawings, and the plans were prepared by Mr. qerke. 

5522. Under the superintendence of the Engineer-in-Chief? I p1·esuII\e so. 
5523. Well, tenders were called for the work, and in due course it was let. Who were the contractors?· 

Messrs. 'Fergus and Blair. . 
5524. Can you state the gross, amount of their tender? I think it was £95,000. There were some 

alterations made which reduced it to £95,000. • 
5525. Had you, previous to ti1c work being let, made any estimate on· behalf of the department as to 

what the cost of the work would be ? I ran out the quantities from the data supplied to me. 
5526: And what you obtained from longitudinal and cross sections? Yes. 
5527. Did you reduce that to money value? I brou~ht it to ,£85,000, and pnt upon that an· addition 

of 10 per cent. 
5528. '1.'hat is what WllS absolutely required? Yes. 
5529. Did you give that in any. official document to the department? I made it, and sent it do,m . 

. by the desire of the Engineer-in-Qhief. , 
5530. When ~•ou commenced the line, will you state in what position you found the old tramway works 

lJetweeu Coiler's Creek and the town of Latrobe? With respect to the embankments, they were solid 
and in a fairish condition ; the cuttings were partly filled up by the material falling in ; the tramway itself' 
ns a tramway was simply rotten, nncl the line wns up and down so that you could not run u trolly over it. 
It was no! from the bridges being rotten so mnch as from the faulty desiga by which they had gone out of' 
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shape. Generally speaking, it all required reconstrncting except the cuttings and forming. The banks had 
to be raised and widened in places. 

5531. Generally speaking, you had to reform the works ? Yes. , , 
5532. As to the culverts and bridges, in ·what condition did you find them? We hacl to reconstruct the 

whole of the culverts throughout, reconstruct the bridges, and add some new waterways where we found 
it necessary. 

5533. Are there any culverts left by you in their original state? Only pipes. 
5534. Then all the larger structures were entirely renewed?, Entirely renewed, with the exception of 

the old walls. 

5535. The three bridges crossing the Mersey are iron girder bridges resting upon piles? Yes. 
5536. Were they so constructed on your recommendation, or was the design the Engineer-in-Chief's? 

I assume it w:;is the instruction of the Engineer-in-Chief The bridge below Latrobe was specially 
recommended to be constructed of masonry, and quantities were taken out for its construction in masonry, 
but Messrs. Ferguson & Blair refused from some quibble to carry that out unless_ an extra amount was 
given them. 

5537. What is your opinion as to the life and dmability of the piles carrying the girders on the three 
Mersey River bridges? Seeing the fine state, of preservation of the old piles under the old bridges I should 
not have had the least hesitation had they been arranged to carry the girders to have placed them on top·, 
the piles put in will last 30 years. 

5538. Do you form that opinion from what you saw'! Yes, I was so agreeably surprised with the con
dition of the old piles that I should certainly have put the bridge on them had they been arranged _ 
for it. 

5539. Assuming the piles require renewal before that time, what provision is made? The piles are so 
arranged that they would form the nucleus of a coffer-dam and concrete could be cast in between them, 
letting the old piles stand as before. That was recommended by the Engineer-in Chief. 

5540. Is there any foar of these piles settling and so straining the superstructure? No, I am 
perfectly satisfied a good fonm !ation is secured. ' 

5541. It has been pointed out to the Commissioners that at Horsehead Creek the department left the 
originally projected line and made a detour around the head of the creek, thereby avoiding crossing an arm 
of the Mersey where the tidal water comes'! That was done specially on my recommendation. I was not 
satisfied with the line. In the fii:st place coming- down the Horsehead Creek there was 14 chains of an 
embankment 14 feet high with very soft silt in the bottom of the creek, and a very uncertain bottom below 
that. I considered it better to keep higher up and save any danger from accident ; and to reduce the cost 
of this very expensive embankment we would have had to sheet-pile the outside, and a dry stone wall put 
inside before the bank could be tipped in between. 

5542. Did you make any examination of the formation below water level? Yes. 
5543. I wani to know ";hat yon did which altered your opinion with reference to this crossing? 

I was at it with a body of men, and drove stakes in, but we found soft silt for 6 feet, and 110ft puddle beiow 
that, and it is almost impossible to anive at the amount it would swallow in -an embankment. 

5544. Did you ti:y the locality with boring-rods? , No we simply had a trial pit. 
5545. I mean in the waterway? No. We had from 3ft. to 4ft. of water to contend with, and as 

much silt. I did not bore at all. 
5546. vVould not that be the more satisfactory way of examining a place where large marine deposits 

would probably be found? I should have done it had I been trying for a viaduct, but as it was simply an 
embankment I did not think it was necessary. 

5547. The original plan contemplated an embankment? -Yes. 
5548. With an opening in the middle of it? A 10ft. culvert at the far end, to carry off the waters of 

a small creek which empties into the estuary. It was necessary to make provision for it. 
5549. Are there not two creeks? Yes. There is another small creek, which passes through an 18in. 

pipe. 
5550. For the purposes of comparison we must deal with actual facts. 

large one, and the other an 18in. pipe? Yes. 
There are two culverts-one a 

5551. It has been alleged on behalf of the Department that the alteration at Horsehead Creek has 
saved the Government an outlay of £1500. On the other hand, residents of the locality say the Govern
ment lost a much larger sum by not following the original route over that level piece of country which is to 
be found both north and south of the creek? We certainly gained in direction by making the deviation,
! am perfectly satisfied of that. 

5552. Would not the approaches to the table land show less work than the route riow adopted? 
No. I could point that out on the plans, where the deviation is near the main road to Ulverstone. It 
is better to keep the high ground where you have a small embankment instead of one of 14 chains. 

5553. What is the difference in length? Eight chains. 
5554. Is the deviated line eight chains longer? Yes. 
5555. Wh~t is your opinion as to the cost of the two schemes? In taking out the quantities the 

adopted line was the cheaper route. 
5556. Did you base your estimate on the contractor's schedule prices? Yes. There was more rock 

in the cuttings, as it turned out in places, than was anticipated., We came upon sandstone in a part where 
we did not expect it. 
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5557. Comparing the two works where the creek is crossed, how does the present line contrast with 
the proposed original cro~sing? The deviation decidedly cost less money. 

. 5558. How would the t,rn app;·oaches compare? On the original line the approach seemed tolerably 
direct and level. · 

5559. What was the heaviest cutting? Where we approached Horsehead Creek. 
5560. How much was this embankment above the level of high water at spring tide ? Seven feet. 
5561. As ·compared with the original line, what cutting have you on the line constructed? As far as 

the cutting is concerned, it is much less. 
5562. On the northern bank ot the Horsehead Creek the constructed line shows more cutting than the 

original line ? Yes, on the northern side. 
5563. And an extr~ length of 8 chains? Yes. 
5564. Taking these things into consideration, are you of opinion the constructed line is the cheaper of 

the two? Yes ; and certainly the safest. . 
5565. Why the safest? On account of running on the edge of that difficult cliff. 
5566. Did that show any difficulty? Yes ; we would have had to constmct an expensive retaining 

wall down near the water. 
5567. Then, from your point of view, the alteration made in the original line has effected a saving, 

and certainly not :incurred a loss? Up to Formby, yes. We were put to a large amount of expense in 
reclaiming a site for the station there, but that would have had to be done in any case. 

5568. Previous to the construction of the Deloraine and Formby railway, do you remember the 
original position of the line in the neighbourhood of Latrobe as laid out by Mr. Human ? Mr. Human 
went on the other side of the river. I have never been along that survey. 

5569. Then-you cannot make any comparison between that original survey of Mr. Human's and the 
line as carried out by the Government? No ; I know the locality, but I could not compare the route with 
that adopted. · 

5570. As you know the locality, which would best serve the purposes of the country ? The one now 
adopted will most 'benefit the country when we get further along the coast. 

5571. Mr. Fincham, in his evidence, ·stated that that original line left the present line some distance 
south of the river, and bore away down the west bank of the Mersey, thus avoiding· the three bridges over 
that river, and joining the present line near Latrobe. How would that line compare with the line adopted 
by the Government? It certainly would have been much cheaper. 

5572. Would it have equally benefited the people of Latrobe? Had they had a branch line into 
Latmbe it would have benefited them equally well. 

5573. The Engineer-in-Chief pointed out that on the original line the station would not have 
been further from the town of Lat.robe than the present terminus at Hobart is from the centre of that 
city? It would just have been one mile from the post office in Latrobe. 

5574. If that was so, do you think there was justification for the expenditure involved in .the con
struction of the two Mersey bridges? No, I do uot think so. I was sent down when the matter was first 
mooted to select a route at Sherwood. I believe a great amount of pressure was brought to bear and the 
route altered. 

5575. 'l'o what do you attribute the alte_ration of the line ? Outside pressure. 
5576. Is that the representations of the people .living in the district? The people of Latrobe. 
5577. Did the people of Latrobe make any representations as to the supposed grievance if the line 

pass outside their town? There was a very strong feeling there, and at one time it was not considered 
safe for me to go into Latrobe, having been seen at work down the other side. 

5578. What induced the Govemment to depart from the surveyed line at Formby and run along tl1e 
Esplanade ? That was done from outside pressure, I believe. At first it was contemplated to make 
the station on gTound which I had reclaimed in the neighbourhood of the present jetty ; but it was 
urged that the store built upon this gl'ound would be a very convenient one for shipping produce from, and 
the Government was induced by the representations of certain people to take another place for the station. 

5579. In the event of the line being continued westward from Formby towards Ulverstone, do you 
consider the Government has ample accommodation in the present station yard at Formby? I think the 
passenger accommodation is ample, and any goods coming to the station will merely come by cart. 

5580. But for future extension? We have not much land for extending the building; but I do not 
think more passenger accommodation will be wanted. The goods-shed has not been used at all, everything 
going to the jetty. Jetty extension is what will be wanted, and we have ample room for that. 

5581. The Commissioners' attention was attracted to the fact that a large passenger trade is now 
growing at Formby, through large steamers making it a port of call. Have you made any provision for 
loading and unloading goods at the jetty? The jetty is partly constructed, and a vote has now been passed 
for the extension of it. 

5582. Is that whe1·e the Balmain berths ? Yes. 
5583. Was the cost of the land one of the reasons which induced the Government to abandon the 

original line at Formby? I believe so. 
5584. Are you aware whether the landowners made exorbitant claims? I have been told so bv Mr. 

Rodham Douglas, who acted for the Government in arranging the purchase. This is what induced ·us to 
reclaim that piece of land in the neighbourhood of the jetty. 
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5585. A suitable l!ite-near Mrs. O'Mara'I! Hotel-was sholrn us as available for the station at 
Formby. It was pointed out that as soon as the railway was constructed this was sold for a large price, 
though offered to, the Government at a reasonable rate ? I only know from hearsay that a very exorbitant 
rate wae demanded. 

5586. The gentleman "'!'ho told you was the government valuator? Yes. 
55~7. By Mt·. Stanle;,1.-Did .you prepare the schedule of quantities upon which the tenders were 

based? Yes. 
5588. And how were these qnantitiee obtained? From· the longitudinal sections and cross sections 

which were supplied me. 

5589. Were they arrived at from actual calculation of e~rthwork as shown by the longitudinal and 
cross sections, as well as the contmct drawings for the several works? Yes, but I made this proviso : when 
they were sent in, I foup.cl the levels had been taken in such a slovenly manner that I repudiated all 
responsibility. I found the stakes, some 6 inches, some 4 inches above the level of the ground, and the levels 
taken from the top15 of these pegs. We went over the ground afterwards, and I told the Engineei·-in-Chief 
that I would not be responsible for the quantities-under these circumstance~. 

5590. In carrying out the actual work, did yon find this caused an increase in the quantity of work to 
be performed? Yes, considerable increase in the embankments. 

5591. Then your quantities were calculated on the understanding that the section was a correct one? Yes. 
5592. On the other hand, would it not reduce the cuttings? It reduced the cuttings to a certain 

extent ; but we had to widen our cuttings when getting down to Coiler's Creek. · 
5593. We have it in evidence from the Engineer-in-Chief that one cause of a large increase ·in the 

actual cost of the works, as compared with his original estimates, was due to the excess in quantities. 
Could yon state generally in what that excess consisted? In the earthwork generally. I had to widen 
the earth to a I to I slope, and leave a bench, and in some instances when this was done we found the 
rock of such a loose nature that we had to flatten these off again, which considerably increased the quan
tities. 

5594: That was causerl hy a difference in the material of the cuttings? Yes. 
5595. As resident engineer on that line yon are supposed to be intimately acquainted with the quan

tities ? Yes. 
5596. Can you state the actual excess in the earthworks as compared with the original estimate? 

From memory, I think there was 25,000 yards of earth more, and 10,000 ya'rds of rock more. Tl1is is a 
statement I lmd prepared, on the completion of the line, showing the estimated quantities and the actual 
amount got out. 

5597. Can you state by examining that retum what was the total excess in the earthwork quantities? 
In Section I the actual quantity of earth was 59,570 cubic yards against 58,000 estimated ; of rock, 
31,817 cubic yards against 20,000 estimated. In Section 2 the work consisted chiefly of clearing out 
cuttings. 

5598. Was there an excess in tliat? Clearing out the old cuttings, 6256 against 5603 cubic yards. 
Side cuttings for embankments, 10,077 against 20,730 estimated. 

5599. That is a decrease? Yes, owing to the Engineer-in-Chief having decided not to widen the 
bank except where necessary. I estimated upon the bank being widened out to a uniform width ofl4 ft. 
throughout. On No. 2 section there are 40,178 cubic yards of earth against 51,086 estimated._ 

5600. That is also a reduction? Yes, that is a reduction. In rock, there were 17,524 yards against 
5545 estimated. Thjs was chiefly caused by making a very wide cutting clown near the jetty for station 
accommodation, which turned out to be nearly all rock. 

5601. According to the figures you have just given, there appears to be a total increase in the quantity 
of cutting of 14,000? Yes, in three sections. 

5602. And there is a reduction in the side cutting of 9653 yards ? Yes. 
5603. What is the price of the earthwork? On Section 1, ls. 7d.; on Section 2, 2s. 6d.; and on 

Section 3, ls. 7 d. 
5604. From the Engineer-in-Chief's evidence, there is a balance of excess in cost of something over 

£6000, said to be due to increased quantities. As the increase in the earthwork which you have just given 
would not account for anything like this, where are the other differences? There was a large increase in 
the quantity of ballast on Section 2. 

5605. But I think in the statement of the Engineer-in-Chief he took credit for that apart from the 
question of increased quantities? There was a large increase of waterways. 

5606. Who determined the waterways originally? They were based upon Mr. Human's survey. 
5607. But, before preparing the contract schedule of quantities and drawings, did you take any steps 

to correct the information giyen by Mr. Human? I walked over the line, but it was summer time, and 
there were a great many dry watercourses which I afterwards found it was necessary to have an outlet for. 

5608. Did you make an examination of the watersheds where you had any doubt of the waterways 
required? I had not sufficient time. I was in charge of the roads and bridges then, and was ordered to 
do this in addition to my other duties. 

5609. Can you state what amount is represented by this increased waterway to which you have 
referred? I find in Section I there were 556 lineal feet of 3-in. earthenware pipes put down, against 20 ft. 
estimated. This was caused by having to provide water for a farm-house near the line. There were llO 
lineal feet of 6-in. pipes against 20 ft. estimated, and 582 lineal feet of 9-in. pipes against 20 ft. estimated. 
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5610. Can you state in money the amount representing the increase in the waterwaye to which you 

have refei·red? There was .£777 ls. 6d. in earthenware pipes alone. 
5oll. vVhat other items of increased cost are there caused by exces11 in quantities? There wag 

.£17 4 6s. for fixing the girders. 
5612. Was not that included in your original provision? I do not know 1vho made out the weight of 

the girder. I think it was done in Hobart, but, through some mistake in taking out quantities, the girders 
came out considerably heavier than they had been ordered. I designed the girders from a sketch supplied 
by the Engineer-in-Chie£ I made a pencil drawing, and left the clerk in my office to fill it in wlnle I 
was out on other works. 

5613. Are there are any other items which would go to make up the £6000 which Mr. Fincham has 
stated is due to excess in quantities ? There was the station. · 

5614. Mr. Fincham has taken credit for everything that was not contained in his original estimate. 
What we want now ie the particulars of the excess in quantities of work done over that estimated. Can 
you prepare such a statement? I could compile a statement from this return. 

5615. We have a statement here which wHs handed in by the Engineer-in-Chief showing the special 
items of excess in cost on the Mersey Railway, the total amounting to £49,4lfi, and Mr. Fincham 
has said that the difference between this amount and the total difference in cost, which is £70,000, is due 
to ai:i increase in quantities and a rise in the price of labour in the Colony,-the latter estimated at £15,000,
leaving a sum of something like £6000 to be accounted for by the inc1·ease in quantities. Can you prepare 
a statement, for the information of the Commissioner8, showing what items in the schedule this increase 
in quantities arises from? Of course you must not include any of those items shown in the statement of 
the Engineer-in-Chief as having been credited to the account in consequence of never having appeared 
in the original plan or estimate, but simply taking the eartln:vork, bridges, culverts, and waterways? Yes, I 
will prepare such a paper. 

SATURDAY, APRIL 3, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES 8'.l'ANLEY, Esq . 

. ARTHUR WM. LA WDER, EsQ. 

THOS. C. JUST, Esq., Secretary. 

MR. CRESSWELL'S ercamination continued. 

5616. By 111r. Stanley.-I asked you if you would be good enough to prepare a statement showing 
the items of excess in cost due to the increase in quantities: have you done so? I have in abstract form; T 
have not gone into details of separate items. I can do that ifthe Commissioners require it. 

5617. I observe from this statement that you make the excess in the item of earthwork to amount to 
£7608 ; according to the figures you gave me yesterday I make it only £3453, allowing for cuttingi, where 
a quantity w'.ts lc:ss? . What I took out yesterday was simply cuttings and side cuttings; this statement 
includes all the excavations of foundations, inlets and outlets to culverts, and diversion of creeks. · 

5618. Then I understand in these items you have just mentioned, sufficient was not allowed in the 
original schedule for such work? No ; many of these works were not anticipated at first, especially the 
widening of cuttings and some extensive outlets and deviations at Coiler's Creek. 

5619. In what year was Mr. Fincham's original estimate made? I cannot say; the matter did not 
conceril me at the time ; it was about 1880 or 1881. 

5620. And when was the contract let? In 1883. 
5621. In the interval that elapsed between Mr. Fincham's estimate being made and the letting of the 

works, did any considerable rise take place in the labour market? A very cons!derable rise took place. I 
experienced that by letting small contracts on roads : every successive tender was increased by reason of the 
increased wages. . 

5622. What was the original rate of labour in 1880? We could get day labourers for from 5s. to 6s. 
per day. 

5623. What was the increased rate when the contract was let? From 7s. to 8s. 
5624. What would you say generally should be allowed per cent. for the increased rate of wages within 

that period? From 12 to 15 per cent. It was only now and again you could get men at that rate. 
5625. It did not amount to 25 or 30 per cent. ? I know in Rome cases it did. 
5626. But did it in this contract? I have known it increase over 20 per cent. 
5627. What would be a fair average per-centage? About 20 per cent. for wages ; material increased 

more than that. 
5628. When preparing the quantities for the Mersey line, upon what basis did you estimate the ballast 

required on the old tramway? By simply going over it and examining the old ¼Hast, and taking into 
consideration the slacks on the line and estimating the ballast required. 

5629. Did you allow for re-ballasting the whole line? No, we did not. 
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5630. Was it found necessary to re-ballast it all? After taking out the old sleepers it was found 
that a good deal of the ballast which looked well on the surface was of very little use. 

5631. Then on this occasion a larger quantity of that part of the line ,vas required than was originally 
provided for ? Yes. 

5632. Did you make any estimate of the value of the works on the tramway line which could be 
utilised for railway purposes? No, I was not asked to make an estimate. 

5633. Do you consider the Government received full value in the tramway works that were U:tilised 
for railway purp,oses for the amount the Government gave-£6000? I think the cuttings and embankments 
on the line fully represent that money. 

5634. I think you stated that the adoption of the deviation at Horse Head Creek resulted in a saving. 
Do you base that statement on the estimated cost of the deviation or upon the actual result? I wae speak
ing of the estimated cost as far as the deviation joined the original line. 

5635. Are you aware that the deviation cost more than £2000 above the estimate? I was not aware 
it cost more than that. I know we had two cuttings which turned out nearly all rock, which we did not 
expect, and we had a nasty slip. 

5636. We have it from the Engineer-in-Chief that the deviation cost £2000 more than the esti1;11ate. 
That being the case there would then be a loss of £500, instead of a saviug of £1500 ? I was convmced 
that the construction of the original line could not have been done for the money put down. 

5637. Did you not, as resident engineer, make an et'timate of the two lines? •· did, I made the 
estimate myself entirely. . 

5638. Then if you are convinced the original line would cost more, why did you not state so when 
making this comparative statement? I simply took the figures set down. I gave the information to the 
Engineer-in-Chief that I was afraid the co8t of the original line would exceed what was put down for it, 
and recommended the deviation. 

5639. By Mr. Lawder.-W ere you employed on the conRtruction of the Mersey railway from its 
commencement ? Yes. 

5640. Up to its completion? Yes. 
5641. Are you aware whether the accounts of expenditure for works on the tramway line exclusively 

have been kept separate from the other expenditure? No; I have nothing to do with the accounts, only 
the measurement. 

5642. I presume your a~counts were kept separately? Yes, they were kept separately for section 2. 
5643. Could it be obtained? Yes, I have the account in my office. 
5644. Can you supply that? Yes. 
5645. Can you supply it showing the larger works on that section? Yes. 
5646. Can you inform us what large works were carried out on the tramway, bridging particularly? 

The entire renewal of Coiler's Creek bridge was carried out. 
5647. What is its span? Two 10ft. openings on the skew on a very sharp angle. We also carried.out 

the renewal of the timber tops on the whole of the culverts; the entire renewal of Kimberley's Ford 
bridg·e, with two 66ft. and two 40ft. openings; and the substitution of an earthwork embankment at the 
east end at Kimberley's Ford for timber tressels. 

5648. The Commissioners inspected all these works on their recent visit, and noticed that the mounting 
of the smaller timber bridges consisted merely of the wooden girders resting upon wooden bed-plates 
resting upon the bank behind the original dry masonry walls? The timbers rested on dry stone, filled in 
for drainage. 

5649, Then the construction was essentially of the cheapest possible character? Yes; rut it caused 
a considerable extra length of flooring. 

5650. But it was essentially the cheapest kind? Yes. 
5651. Did you satisfy yourself when constructing them that the original dry rubble walls had been 

carried down to a safe depth? I found they had scarcely any depth of foundation . 
. 5652. Did you think it safe to construct a railway on them as a permanency? We put no weight on 

them. 
5653. I allude more particularly to the scour of the water undermining those walls? They were 

constructed under instructions. I had very little to do with-them. 
5654. Under whose instructions? fhe Engineer-in-Chief's. 
5655. Then you do not consider yourself responsible? Had I been acting on my own responsibility 

I would have renewed the whole of the walls. It was a matter of expenditure. I would have rebuilt the · 
walls. 

5656. 
were safe. 
a load. 

With a better foundation? Yes; I consider placing the timbers as they were that the culverts· 
I would consider them safe as retaining walls to keep up the embankment, but not to carry 

5657. Do you consider that the bank is amply protected by these walls, and that there is no risk to 
the bridges from the action of water passing through the bridges undercutting the walls? I consider them 
perfectly safe to support a bank, provided no load or vibration is put on them. · 

5658. Are you of opinion there is no danger of scour in the creek? I took into consideration the 
length of time they had stood all scour, and in some instances where I thought they were liable to scour 
I put in dry stone as an apron to prevent scour and protect the sides of the embankment. 
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5659. You know the site of the station at Wl1itefoord Hills? Yes. 
5660. What is the character of the ground there-i11 it fairly level? The railway is. on a grade of 1 

in 51. 
5661. ls the general character of the ground about the station flat? The station yard itself is fairly 

flat, but it begins to fall away very quickly. 
5662. Would you call it of a mountainous character, or flat land, about the 11tation? Flat land, not 

len,l, but fairly flat. 
5663. Would it have been possible to have obtained, by putting in S or reverse curves, a level for the 

station yard, without any considera1le expense or adding materially to the length of the line? It would 
liave added considerably to the expense, because the ground commencing· on the line to the east side of the 
station continues to rise, and then after you cross the Whitefoord Hills road on the side of the present 
iiltation road it falls again very rapidly. 

5664. But that was, I presume, a question of bank and cutting? Just so. 
5665. What would have been the expense to make a tolerably flat station yard, roughly speaking? I 

could not say for certain what the expense would be. 
5666. Would it amount to £1000? Without increasing the grade after leaving the station I doubt if 

yon could get a level, for the ground falls naturally I in 50. 
5667. Can you roughly inform the Commissioners what the cost of the alterations on the tramway was 

per mile? I could not reply to that for certain without going into the different items. 
5668. Can you give the aggregate cost of the tramway-that will do equally well? The total 

expenditure up to November 25 last, on section 2, amounted to £29,404; that includes everything up to 
date. There are some claims put in which the Engineer-in-Chief dealt with entirely. 

5669. Can you say what these claims were, and if they have been entered ? I ani not aware of the 
terms of the compromise between the Engineer-in-Chief and the contractors. When the work was done 
there I went and took up my duties on the Scottsdale line. 

Then the Engineer-in-Chief can supply all information with rega1·d to the expenditure on this tram
way-more than you can? Yes. 

(The Secretary was then instrncted to write for the information in question.) 
5670. With reference to the Chudleigh Road, Whitefoord Hills, Railton, Tarleton, and Spreyton 

stations, can you inform the Commissioners why these were not contemplated when the estimate for the 
line was made out? As far as I understood from the Engineer-in-Chief, he wanted to know the require
ments of the traffic department, and did not include the stations in his original estimate. 

5671. Was it foreseen at all that these stations would be required? Some of them were known to be 
required, but merely as flag or stopping stations. It was not considered that there would be any extensive 
station buildings at them. 

5672. But, I presume, some station buildings were required? Stations were doubtless contemplated, 
bi1t I never took them into consideration. I do not know why they were left out. 

5673. Would it have heen possible, with your knowledge of the country, to have taken the line further 
away from the river bank at Formby, without going into expensive construction? I do not think it 
could have been done. There would have been a great expense in acquiring private property, and the 
cuttings would have been increased and more extensive. 

5674. In \what way would they have been increased? In the la~t mile there would have been a 
great expense in acquiring private property on which so many dwellings and shops stand. 

5675. That would be the main item of expense? Yes, that would be the main item. 
5676. W oukl there be any reason for not taking it further in on account of its fitting in with the 

extension to the Leven? No. 

HARRY NORTON TAYLOR, examined. 

5677. By tlte Glwfrman.-What office do you hold under the Government of 'l'asmania ? Inspector 
of Buildings and Public W orb in the N ortliern District. 

5678. How long have you been engaged in that capacity? I have been three and a half years fin 
the service of the Government, and up to witl1in six months of this date was in charge of the roads and 
bridges in the North as well as of the buildings. . 

5679. Are your previous duties now discharged by any other officer? Mr. W. Cousins is now Inspector 
of Roads and Bridges. I look after the whole of the buildings and contract works generally in the North, 
-such as schools, telegraph offices, police stations, &c. 

5680. During the past three years is the manner in which ·the public works of the Colony have been 
carried out a satisfactory one? I think, on the whole, it is satisfactory. 

5681. When a new road is contemplated to be made, what is your plan of p·reparation? It depends 
on circumstances. 

· 5682. Suppose representations are made to the Department by the ratepayers in a locality that a 
certain road is essential and desirable, what course is entered upon to carry out the wishes of the inhabitants? 
The first step is to ascertain the quantity of land taken up for settlement in the locality, and the amount of 
fonds available under the Waste Lands Act. 
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5683. Generally, you obtain such information as to find whether it is desirable for the _Government to 
construct the road or not? Exactly. 

5684. If you find it is desirable to construct the road, what is the next step? Should there be a 
certain amount available under the Waste Lands Act, the district inspector is instructed to meet t~e 
inhabitants, find out from one and another information to enable him to lay out the road, to stt1dy their 
convenience and the benefit of the Colony. 

5685. The tenders are advertised and called for in the usual way? Yes. 
5686. When roads are constructed through districts in which towns are located, is it usual for 

tenders to be deposited there for tlie convenience of residents? Always. 
5687. As far as you know, has that always been adopted? Yes, since I have been in the service that 

has always been adopted. 
5688. It came under our notice, when visiting the North West Coast of the Colony, that plans 

and specifications were advertised to be lodged at a certain place, but were not until the day before 
they were returnable? It has never occurred, to my knowledge. It may have. occurred. There is a 
rule by which contractors are allowed to take the specifications from the office for a certain number of 
hours, on giving a receipt. · 

5689. Where this complaint has been made, what is your explanation? I can only give my previous 
answer. 

5690. Having determined to construct a road, do you confer with the local authorities with regard to 
waterway, construction, &c. ? The instructions are to consult the ratepayers as to the direction of roadii. 
I do not know whether they are consulted with regard to construction. 

5691. When I said construction, I did not mean the grades or the quantity of material to be moved, 
but the general purposes to which the road is applied, such as its particular direction, and whether it 
will be convenient for the public? The road trusts would he asked what traffic would, be likely. to occur, 
and what portion of the district it would most benefit. 

5692. With regard to waterways in sparsely populated districts that have not been settled for any 
length of time, how do you find that out? By travelling the country and finding it out for ourselves. 

5693. Do you traverse the watershed intersecting the proposed road or calculate it 'from the maps? 
We learn from local knowledge and experience, and the people we meet. Of course we always find people 
ready to give information as to flood-water. 

5694. You do confer with the local residents when there are any, as to their particular knowledge of 
floods ? Yes, in every case ; we a1·e only too glad to get that information. 

5695. Have you· found that any of the culverts are insufficient to carr_v the water? Occasionally _I 
have found that the culvert would have been better ifit were larger, but it has always been my experi
ence that as the land becomes more clear and settled the culverts are wanted larger ; the land has 
more drainage and discharges water quicker. 

5696. Are there any large bridges or other works in your district involving any novel principles of 
construction? We have one or two large bridges, large for Tasmania, but I do not think they are of any 
particular mode of construction,-they are simply pile and girder; they are Muddy Plains and 
King's bridges over the South Esk Rivel's. One is in• course of construction now within about 9 miles 
of here. 

5697. We noticed in one or two bridges on the Noi-th-West Coast, now being erected, or which 
have been erected by the Department, that the footway overhangs the waterway, and is supported by 
braces ; this roadway lms now become depressed. Have you anything similar in your district? No, I 
do not know a bridge with a overhung footway. 

5698. Have you any bridges where iron brackets support wooden parapets? Yes, ir.. several instances. 
5699. Do you consider that a desirable _form ~f construction? I do not see any objection to iron 

brackets supporting a wooden post. 
5700. Tron is practically i1nperishable, but wood has only a short life ; does not iron add greatly to the 

cost without giving a longer life to the bridge? The wood would have to be curved, and iron would be the 
cheapest brace. 

5701. In the Leven bridge nearly seven tons of iron brackets are used. The timber will be replaced 
many times before the brackets are wom out. Do you think that a profitable form of construction? 
I really can see nothing against it. Suppose the balustrade decays and the brackets are good, 
they can be used again and again and no loss is incurred. If we could have the whole balustrade iron 
it would be better. We must have some architectural feature in the work, and iron is actually the best 
thing you can put in. It is easily fixed, and light in effect. I do object to great solid weight in brackets. 

5702. We wish to know the reason for using these brackets'/ Iron is much better than wood, and 
can be used again and again; it can also be treated architecturally at less cost. 

5703. These brackets weigh about lcwt. A piece of timber 4 by 3 and 5ft. in length would not cost 
a tenth part of the bracket : do you think such expense necessary. The timber would have cost more than 
the iron if architecturally treated. 

5704. Cannot wood be cut in a suitable way? Not as compared to cast iron. 
5705. These brackets cost from 2fo. to 27s. each: would not that be ten times the cost of timber? It 

would be if you use a straight stmt, but if you cut your 'wood at all it would cost more than iron. 
·5706. Do you know any other place where this mode is adopted? Not anywhere but in Tasmania. 
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5707. Do you approve of it for the reasons stated? Yes, I think the use of iron here is only in its 

fir~t stage yet, and it will shortly be used much more largely. 

5708. Do you think local bodies are now, and have been, sufficiently consulted by the department in 
reference to the construction of public works? I think they are consulted quite sufficiently. 

5709. Have you had supervision of the Public Offices in Launceston up to within a certain time? Up 
to_ the present time. 

5710. Under whose supervision are the new buildings now being erected? Tbe Custom House 
and Post Office are being erected under the supervision of Mr. Corrie, Resident Architect, and he appoints 
his o,rn officer. All the other buildings are under my charge. 

5711. Those are the two principal buildings in Launceston? Yes. 
5712. And you have nothing to do with them? Nothing. 
5713. Have you anything to do with carrying on the harbour works in Launceston? Nothing. 
5714. How are they supervised? The Marine·Board have their own engineer. 
5715. Does the Marine Board obtain a money grant from Government.? Yes. 

5716. What guarantee have the Government that the money is properly expended? The account~ 
are passed for payment with their officer's voucher, and if considered of sufficient magnitude to warrant 
such a step the Engiucer-in-Chief or the officer he appoints examines the work before the money is paid 
over. 

5717. Does the Marine Board send in a plan of the works which they propose to carry out during a 
particular time? All the plans are submitted to the Director of Public Works by the Marine Board. 

5718. And then the vote may follow? The vote may follow accordingly. 
5719. How is the expenditure of that money supervised? The expenditure 1s supervised by the 

Marine Board, with the assistance of the resident engineer ~ind foreman of works. 
5720. Does that engineer visit the locality to see that the works are be~ng carried on in a systematic 

and workmanlike manner? I think he is .alvrays on the ground. 
5721. You think the money is properly expended? I think they are very careful men ; and several 

very competent men are on the Board. 
5722. Contra.!lted with the Government system, how does that of the Board compare as to effi

ciency? The Public VVorks Department do not pay over any money without first calling on their officers 
for a report and examination. For instance, money is voted for Launceston for certain works. Before 
aay money is paid over, the list of works is sent to the officer for his report, and he is supposed to visit all 
those works, and pass his opinion on them. The same comsc is taken in regard to _the public reserves. 
All the money voted by Government and spent on them is spent through the report of the visiting 
ins!>ector. Generally they come through me for Launceston. 

57:23. Do you think that the works of the Marine Board are carried out in such a way as will provide 
good and permanent results? I have not seen the plans, and am therefore not competent to give an 
opiniou. 

5724. "Who is the officer in charge? :Mr. A. Clerke, under the Marine Board. 
5725. Do you know what it is intenrled to provide for post office accommodation in Launceston? I 

do not know, but. I can get the information for you. 
5726. W oulcl Mr . .Eldridge be able to explain? He can explain everything, having all the drawing.!!, 

&c. 
5727. Can you say whether, up to this day, there has been any want of public accommodation in 

Launceston? Ye~, ·we had a growing want. As the work increases we feel the want more. 
5728. VVhat Departments are housed in the Public Bnildings? Post Office, 'l'elegraphs, Mines, and 

Lands Offices ; the Works Department is an overflow. 
5729. Do you find the accommodation insufficient? Quite insufficient. 
5730. By .i1£r. Stanley.-Had yon anything to do with laying out the road between Launceston and 

Scottsdale ? As far as the 24th mile, about midway between here and Scottsdale. 
5731. Previous to the formation of that road, did you make any survey yourself, or obtain the services 

of a surveyor for that purpose? Surveys of the whole country on the line to Scottsdale were made, and arc 
in existence now. 

5732. Did that include the longitudinal section of the ground over which the road is constmcted ? 
Yes. 

5733. And upon that section were the proposed grades laid down ? Yes. 
5734. Has that generally been the practice in the department under your charge? Yes, where the 

countl'y demands such a thing, and when it is for a road of sufficient importanco--that is a main road-and 
the nature of the country demands a smvey, it is made. 

5735. Are yon of opinion that sections of main roads, where practicable, should be made before con
structing them ? Yes, they should be. 

5736. In travelling over the road between Launceston and the Piper, my attention was drawn to a rather 
long deviation in ascending a considerable rise called "Holloway's Hill": can you explain why the road was 
reconstructed there? In the first instance that had been a splitters' track, by which the people of the 
country travelled to town with drays, pack:horses, &c. When we came to construct the road we arranged 
with the settlers to take the road the best way we could with the best grade we could find along the hillside. 
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. 5737. I observed along the road abandoned that some considerable expenditure must have been 

· incurred in cutting a11.d forming this road. Why was this done before the permanent road was decided on 7 
Not a shilling of public money was expended on it. · It was done by the settlers themselves before the 
Waste Lands money Wal! available. · 

5738. Then the present line of road at that place is the only one on which the Department has 
expended money'? That is the only one. . 

5739. Did you construct the present bridge over the Piper River on that road 7 No, it has been in 
existence for about 14 years. 

5740. Can you speak of its present condition? It is very bad, indeed-unsafe. 
5741. You think it advisable that a new bridge should be constructed? Tenders have already be~n 

called for that bridge, and the drawings are now lying on the table. 
5742. Can you l!tate if the bridge will be constructed at a higher level? The present bridge is carried 

level ; the new bridge will be on a grade. 
5743. That will have the effect of easing the present pinch at the Launceston end of the bridge? 

Yes, and the approach is surveyed in sections, and all the road will be levelled there. 
5744. In the case of timber bridges constructed over tidal rivers, is it your practice to protect the piles 

in any way against the ravages of the marine worm? I have not constructed any bridges over tidal rivers. 
5745. Does it form any part of your duty to supervise the maintenance of main roacls? Yes. 
5746. Is the money for such maintenance expended under your direct control, or by the Road Board? 

A certain number of the main road& are -maintained departmentally, others are maintained by the Road 
Boards. 

5747. Will you explain why that difference in practice exists? In some instances portions of main 
roads run through districts where no Trust of sufficient strength exists, and in others the Trusts have failed 
in their duties, and the road has been again taken over by the Government. 

5748. In those places where the roads are maintained by Road Boards has it been part of your duties 
to see that the money has been judiciously expended? Yes, it is generally. We have no access to the 
accounts of the Trusts, but if we see any part of the work not being done in a proper manner our insiruc
.tions are to report the same. 

5749. From your experience in Tasmania do you consider it a better system to have these roads under 
Road Boards or under direct Government control? I think myself that the Road Boards are too small 
and too numerous. Either they should be amalgamated into much larger Boards or the roads should be 
under Government control. We have in some instances three Trusts in one road ofa few miles long. 

5750. How do the Road Boards obtain money necessary for carrying out the roads in their districts 7 
They rate themselves. If they rate themselves 4d. in the £ they get 6d., if they rate themselves 6d. they 
get Is. The higher they rate themselves the more Government give them. 

5751. With regard to cross and bye-roads, are they maintained solely by the Road Boards, or under 
Government supervision? Befor~ the construction of bye-roads takes place the Trusts are asked if they will 
maintain these roads if constructed, and the consent of the various Trusts being obtained the work is 
carried out. 

5752. Who determines the route of these cross roads, and makes the necessary surveys-is it the De
partment or the Road Boards? Neither ; almost invariably the residents of the district indicate the route 
that they want the road to go. 

5753. I presume that they generally follow existing tracks-is that so? Not always; for instance, 
there i11 a piece of bush and there may be a track through it; when the road is to be formed the inhabitants 
are asked for advice. Twenty of them will perhaps meet and thoroughly discuss the best route through the 
bush. Then the practical knowledge of the District In~pector is added to their local knowledge, and he 
almost invariably succeeds in placing the road where it will do the greatest good for the greatest number. 
Economy is the first law to be considered. · 

5754. When the land in the vicinity of these roads is surveyed, does the Survey Department adopt 
the roads as laid down by you, or do they surveys roads as a basis for land surveys ? I think 
we have been acting the part of putting the cart before the horse. Land was selected long before the 
road was surveyed. Now a better system is employed; it is to have the surveys effected and lay out the 
roads through the land before the land is thrown open for selection; that is the mode now adoptei. 'fhe 
previous system was for the land to be selected, then a surveyor would come along and survey a road by 
blazing trees, which always causes difficulty. ' 

· 5755. Now the roads·are surveyed previous to the land being sold? Yes, prior to the land being sur
veyed for selection, roads are also surveyed. 

WALTER COUSENS, exami~d. 

5756. By the Chairman.-What office do you hold under the Government of Tasmania ? District 
Inspector. 

5757. For public buildings or roads? Roads. 
5758. What is the extent of your district? A radius of about 37 miles from Launceston, 
5759. That would include Longford, nearly up to Westbury? Yes, and to Bridport, Frankford, and 

George Town. 
5760. What distance do you extend towards Scottsdale ? About the 24th mile from Launceston. 
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5761. Coining round by way of the Corners! No; coming round' by Piper, Longford, and the 
Everidge estate. . . . · . 

5762. Are there any lar.ge bridge works in you:r di11trict contracted for during the last three years? 
"¥" es, two bridges at Longford. 

5763. Is that the one at the junction of the South Esk and Lake Rivers immediately above the rail
way viaduct ? Yes. 

5764. What has b·een done there ? A pile bridge on a low lev~l has been c_onstructed. 
5765. Had the old bridge decayed? Yes . 

. 5766. Did you. construct that work by contract or under the immediate supervision of the Public 
Works Department? By'contract, supervised by an officer in immediate charge of the works. 

5767. Does the design of that bridge involve any new or novel m_ode of constructitm ? It is altogether 
different to the old style. 

5768. What is the description of the bridge 7 It is a pile bridge. 
5769. How many openings are there? I do not remember. 
5770. Is it on trusses, or is it a flat-topped bridge? It is a flat-topped bridge. 
5771. Do you remember its cost? So far as my memory goes, it ·was .£2250. 
5772. Are you satisfied that the work has been carried out in a business-like and, faithful manner? So 

far as the design goes. . 
5773. Do you approve of the design ? It is a low bridge ; the water tops the bridge by about 3 feet. 
5774. Is it similar to the old bridge in that respect? Yee, it was intended to be a low level. 
5775. Do you think it will answer the purposes of the district ? It will always be liable to flood. 

It is not every flood that goes over "it. 
5776. During the course of the year how many days would the public be unable to use it by reason 

of floods? The last flood came up to about a foot above the footway of the bridge. It would take a very 
high flood to stop traffic. 

5777. Then it suits,public purposes? Yes, except that the approach has to be made. 
5778. Are there any other public works in your district_? At Muddy Creek there is a bridge. 
5779. On what line is that? 'A branch road from here to Carrick. It branches off to Longford.· 
5780. Is there anything you would wish to say in regard to that bridge ? No ; that would· appear to 

be above high flood mark, so far as I know. 
5781. What stream doe~ it cross ? The Esk. 
5782. ·In calling for tenders for these large works, what course .do you adopt? That is done in the 

head office at Hobart. 
5783. Are they designed at Hobart? Not without the particulars are demanded. 
5784. Are the works properly advertised in the Hobart and Launreston papers 7 Yes, ancl specifica-

tions describing the work to be done are placed at certain places locally. . 
5785. Where would specifications be deposited for Longford bridge? At Longford, probably also at 

West bury, Hobart, and Launceston. · 
5786. Have you constructed any roads in the colony, and to :what extent? I have only been in the 

colony 2½ years, and have been in various parts of the colony. For the last seven months I have been in 
Launceston. 

5787. Have you carried out any works in that time? Yes, we are carrying out the vote of last year. 
5788. When works nre determined on what is the mode. of construction? When opening out bush 

country the land has to be considered and money voted for it. · . 
5789. Do you apply to the local authorities for full particulars to make the road a useful one for the 

district? I should do_ so in every case, and have done so in every road I have carried out. 
5790. Do you ask the local authorities about waterways? No, I have not here. 
5791. How do you get the precise area a stream requires? You can only do that by co~sulting the 

local authorities. · 
5792. How have you determined these waterways? Having found out, from enquiry, that the road 

was a suitable one, I should get it cleared, and then ascertain from people what was required to be done in 
that way. There may be £1000 voted for 12 miles of road: the people want a road t be made there and you 
then lay it out. 

5793. Take 5 or 6 miles of a certain road, what steps would you take ? I should first get it 
cleared and grubbed, and then should go carefully over it and see how I could best grade it and get the 
waterway; we then would pick it out 10 chains at a time, grade it, make notes of particulars required in 
grading, whether formation of flat, and having fixed it in that way, we make a road through the bush. 

5794. W mild you consider it advisable to consult the local authorities before deciding on the character 
of the works? Yes, I should find out their opinion. 

5795. Have you 1·eceived any instructions which induced you to consult the local authorities? Yes, 
lately. 

5796. Do you make it a part of your duty to consult them? Yes ; I know we cannot do without 
their advice, but it is only lately we have recei,ved these instructione. 

· 5797. When did you receive these instructions? In-January. 
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5798. Previom, to that were there no· definite instructions on the ·matter? Not that I know. 
5799. In event of any dispute between you and local bodies as to their taking over completed roadt, 

what course do you follow? I would refer it to head quarters. 
5800. Has any such dispute come under your notice? No. 
5801. Generally speaking, do the officers of the departiµent satisfy the road truete? I think so, as far 

as the work ie done. 
5802. Are you satisfied that the most economical way of epending the public money is adopted? So 

far as taking pain11 and carrying out principles are concerned, I do the best I can. 
· 5803'. Have any complaints been made to you or against you to the department? No. 

5804. Then may we infer that so far as you are concerned your work is carried out satisfactorily? 
Yes, so far as I have heard they have always been satisfied with the work done, although in some cases it 
has cost more than if .done by the road boards; but then it is of.a difficult character. 

5805. Do you know any case in point which will confirm or disprove the assertion that specifications 
are not locally deposited in proper time? No, not in these districts ; it might be on the West Coast, where 
the mails were not regular. · 

5806. It mu~t be a dereliction of duty on the part of some one if such-has occurred? Yes, or delay of 
mails in outlying districts. 

5807. Do you know anything about the PosCOffi.ce in Launceston? No. 
5808. Do you know anything about the procedure of the Marine Board in Launceston ? No. 
5809. J s there· any other duty entrusted to you which I have not brought under your notice? There 

is the maintenance of several roads; the Carrick road and Scottsdale road have recently come under your 
notice. 

5810. Is the Carrick road part of a main road? Yes. 
5811. Then how does it come under the department? _On account of it not being properly maintained 

by the Road Board. 
5812. Is there anything in connection with that road which it would be to the public advantage for 

you to state ? I do not think so. We are doing the best we can with the money at our disposal to bring 
the road into proper repair. 

5813. B'JI Mr. Stanky.-Who effects surveys for new roads? The lying-out parties, generally 
mysel£ 

5814. Do you make a survey and take longitudinal sections previous to entering upon construction? 
It depends upon the country.· 

5815. In rough or difficult country is it your practice to make a section along the line of road previous 
to construction? We do not take a regular longitudinal survey right through, but particulars are taken. 

5816. What do you mean by particulars? Suppose we have £1000 to lay out on a certain ro'ad : the 
authorities are first consulted as to where and how the money shall be laid out, and having got to know 
their wishes on the matter, I use my own discretion. I then make a general survey by first' clearing the 
line. ' 

5817. If you have to construct a new road or improve upon ansxisting track through difficult count1·y, 
is it your practice to have instrumental surveys made, or do you merely go over the ground and judge by the 
eye as to the best route to follow ? As far as the route ii!! concerned, practically the route is fixed by the 
survey of the old line. 

5818. Who makes the survey.? There is no instrumental survey made,-not as you put it. 
. 5819. Where you have a certain elevation to rise to you must contour to get that elevation: how 
do you then lay out the line of road? I have laid out a road with the level, but it is not the usual practice. 

5820. Do you not think that it would be a wise and economical practice to have proper surveys made 
in the case of main roads before entering upon permanent construction? Yes, provided they could be 
carried out. I should only be too glad to have such a system. Still the work is laid out according to the 
present ,·egime as carefully as possible. 

5821. Has it not occasionally been found that after constructing a road the route has been improved 
upo~ and money laid out on deviations ? Yes. 

5822. Would not a proper survey have saved this double expenditure? It would, if the route the 
authorities laid out would be the fixed line of route. 

5823. Who furnishes you with specifications and particulars of contract for works carried out in your 
district? The specifications are provided, and then we take particulars which answer to the instrumental 
survey. We send in these particulars, provide plans and specifications, and state any conditions necessary 
for size of culverts &c. · 

5824. From whom do you receive the plans and specifications for bridges? For ordinary sized bridges 
we make them ourselves. The bridge at Longford would be done by the Engineer of Roads. 

5825. For unimportant works you prepare them in your own office? Yes. 
5826. And the conditions of contract, do you prepare them ? Yes. 
5827. Will you furnish us with a copy of those conditions? Yes, I hand it in. 
5828. Is this the usual form of specification, conditions, &c., upon which works within your district are 

carried. out ? Yes, • 

5829. Can you furnish us with the conditions of general contract? Yes, I will. 
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5830. Do·you £nd those conditions of a practical character, and adapted to the character of the works 
.. you liave to carry out 'l Yes, as far as they go, they are. . . · . 

583L Has any objection been raised by the contractors to the general cc;mditions of contraqt? Not ·so 
far as I know. · . . . 

5832. Are .there any things which you could. suggest in regard to these conditions by way of improve-
ment? No. · 

5833. Who supplies you with these specifications ? They are supplied from the offipe of the Engineer 
of Road1'. · 

5834. Do you find these spe~ifications applicable to the work you have. to supervise? Yes, so far as 
they go ; sometimes we have to make additio~s in writing, but generally we find them correct; 

5835. Have you erected. any· bridges over tidal rivers in Tasmania? ]S"o. 
5836. Has it been your practice to lay metal over the timber deckixi.g·of bridges in your district 'l 

Yes, generally it is done. . _ . 
5837. Do you take any steps, and, if so, what steps; to protect the timber against decay where· that is 

done? The decking is tarred over with hot tar, and the metal is mixed with tar. . · · . 
5838. Do you find that sufficient to prevent the rapid decay of the timber? Scupper holes are laid 

from the foundations at the.side. · 
. 5839. Have you found these provisions effective ifi preventing decay of the timber 'l Yes,· so far as I 

know. - . . . · 
5840., Do you think it advisable to load the bridges by covering them with metal? I _see no objection 

to it if used in small quantities ; it saves wear and tear of the decking. 
5841. Have you done it in the case of any large bridge of wide spans? No. 
5842. Do you think it inadvisable to do it in ·the case of large bridges? Probably not; it. never 

occurred to me. 

LESLIE CORRIE, examined. 

5843. By the Cltairman.-Do you hold any position in the Public Service of Tasmania, if so, what? It 
was understood when I was appointed.local superviser of the Post Office and Custom House, that _I was 
to become an officer of the department whilst the works in question were in_ progress. 

5844. Were you engaged on account of being the successful designer ? No, they were prepared in 
Hobart. · 

5845. How were you connected with them.? I suppose it was thought de11irable to have an officer in 
Launceston. 

5846 .. Are you in a position to form an opinion whether these buildingsi will be suitable to the public 
of Launceston ? . , 

5847 .. Do. you consider .the forlll of construction suitable. and efficient? That is a peculiar question 
to answer. The construction is suitable so far as construction, and suitable for the description of building, 
but another design might be preferred by others. · · 

5848 .. Are they in your j udgment economically designed ? I do not know whether it is right for me to 
answer that-if lam answering as an officer of the-department, I do not think I should criticise these plaus. 

5849. Unless, these plans show a radical want of constructive skill ·1 think you might pass your opinion 
on them ?. I can say at once that there is nothing radically wrong. The outside work is expensive, and 
there is a good deal of work aqout it. The finishing and carving (I am speaking of the post. office) [ have 
not quite understood yet. The Custom House is a much plainer building. 

5850 .. You "-:ill bear in mind that public .buildings· are usually more elaborate than private buildings: 
your objection, therefore, has less weight ? ·considering the building with other buildings in the other 
colonies, I should think it is not in any way elaborate. 

585L Will they provide for the wants of Launceston ? They will meet all present requiremente*· 
5852. How will the new Post Office compare with the present? I should say it will give considerably 

more accommodation. This is a large building, and only for post and telegraph purposes. 
5853 .. The present building is used by several departments, is it not? Yes, for Mining, Lands, and other 

departments. . • 
5854. In reference to- the· details of' the new building, have any novel principles of construction been 

introduced? No, the building is simple enough. 
5855~ Are· the works being carried. out by public contract? Yes. _ 
5856. ·were the tenders obtained for them in the usual way? Yes. 
5857. What will be the total cost?" The C11Stom House is £9500, and the Post Office, £16,700. 
5858. Will the estimated cost be exceeded, or will it be within the amount voted by Parliament? 

That depends on what alterations are to be made; one or two atterations are now spoken of. The building 
is complete-, and. the- cost· should, hot be, increased unless alterations· are made. 

5859. Are you satisfied the contractor is carrying out the work in a satisfactory manner ? Yea,· he is 
very willing ; the foundations of the Post Office have to go a little lower than estimated. 
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. . 5860. J)ci you go over the work ? Yes,· I rriake a return every week, and furnish it on the 15th 
of the month to the department, who keep 25 per cent. in hand.. We carry that on from month to month, 

· and call the attention of the department to _anything thought advisable when making the return. . 
5861. Are you ·connected with any· other public· buildings ? No ; I had~ indirectly, something to do 

with tbe Charles-street State School, but the department did not know me in the matter. Mr. Hunter was 
supervising officer, and I obliged him. 

5862. As an architect residing in Launceston, are you aware of any failures in public buildings'in this 
town? I have heard something_about the sanitary arrangements of the hospital. 

5863. Matters of detail ? Yes ; no public buildings have been ~rected here for many years. 

5864. Will you explain the plans of the two new buildings.?. In the Custom House you will observe 
that the original plan contemvlated covering the whole. area with a elab of cement concrete, but after 
farther consideration it was decided to build on piles. · · · 

5865. Was that abandoned before the tender? It was tendered for, and a tender accepted; then 
abandoned, and re-tenderei:l for on a pile foundation. 

5866. They are building on pile foundations? Yes; the building is on a pile foundation. 
5867. Do·you consider piling· necessary? Yes, decidedly. 
5868. Do you fill in concrete round the piles? Yes, 2 feet of concrete finishing at the top of the 

piles, and coming upto the foot of the planking. Here there will be a small extra. Under a couple of 
small cross walls single piles only were shown. To put planks on one pile there would be but one bearing, 
and by introducing a few extra piles we have managed to get a double row of sleepers, making a much 
better arrangement. That will be an extra. 

5869. To what depth do you drive these piles? They vary, but are more even than was expected. 
The piles vary from 28 feet to 32 feet, and there has been cut off those about 2 feet 6 inches. 

5870. What test blow did you give ? A fall of 12 feet, with a ton monkey, gave a drive of half an 
inch for each blow for the last four blows. We were very careful with the observations of the piles driven 
by these. tests . 

. 5871. Could you not have sunk !!hafts at short spaces on· the walls of the building, and filled these 
with concrete, and connected these piers by arches? We could if we got to a solid bottom, which we did 
not. They were all shod, and after getting down a certain distance they seemed to get on to gravel. 

5872. Could you not have built the walls wholly in concrete, without going to the present expense ? 
I think we could not : the present contract is a· saving. 

5873; Will you explain the Post Office plans'-take the entrance first? There- is, one entrance from 
Cameron-street by which the public will enter and find themselves in a quadrangle, from which by doors 
access will be given to the different departments .. 

5374. By M1·. Stanley.-Have you found the specifications furnished you for the public buildings 
under your supervision sufficiently full and explicit ? Yes. 

5875. Are they so prepared as to avoid unnecessary extras arising? So far as we have gone I have 
not had any difficulty; they are so minute that they should not require extras. 

. 53.76. Do you approve of the way in which the general conditions of the contract have been prepared? 
Yes ; the only thing that struck me was, that there is an awful lot of them; they are very complete; 

5877. Are they prepared in such a way as to properly protect the department without being unnecessarily 
severe upon the contractor? Everything _is left to the final approval of the Director of Public Works. I 
think. if he carried them out arbitrarily in one or two instances they would be severe. 

· 5878. Will you give an instance ? Clause 17 reads-" Should the contractor at any time during the 
progress of the work refuse to· execute without extra charge any work not literally set forth in this specifi
cation or on the drawings, but which may be considered by the Director of Public Works necessary for the 
proper· carrying out· of the works set forth in the most a pp roved manner, it shall be lawful for the Director 
of Public Works to suspend the whole 01· any portion of the work ·until such work has been executed; or, 
ifhe should think it necessary, to employ other parties within three days of receipt of notice by the con
tractor to perform the required work, and the expense of so doing to be deducted from the amount of the 
original tender; due notice of such intention having been first given to the contractor in writing." That 
struck me as arbitrary because· it did not giveo the contractor power to go on with the works. The con
tractor might want to understand if it were extra work. 

5879. Such, a clause might press, very unfairly on· a contractor, might it not? I think it might, but 
the contractor did, not mind- signing the, conditions. He would always have lega1 power to protest against 
hardship. 

5880: Have any objections been taken by the contractor to the condition·s? No. 
5881. What sanitary arrangements are provided at the Custom House and Post Office? At. the 

Custom House nothing is shown. There is a sum provided for this work in the contract,. to be expended 
as may hereafter be pointed out. There is no reason to go into the matter at present. 

5882. Then there is space for closets·which can be utilised, but they have not. been, provided? It is 
left to be done after. It is provided for. 

5883. Are they provided for in the Post Office ? Yes, closets, urinals, and waterpipes are provided. 
5884. Is there anything in connection with sanitary arrangements that you would suggest. altering? 

I would suggest a slight alteration in the size of ventilating pipes, but it will not affect the cost. It is 
simply in regard to the size of pipes. 

5885. Is the closet accommodation sufficient, in your opinion, for a building the size of the Post Office'! 
Thera are fi..-e water-closets in connection with ·the building, and four urinals. · 



230 
5886. What staff will be employed? I should think. there is suflicient··accommodatioli. A couple 

more could ea11ily .be extended if necessary. 
5887. Regarding the subway for mail carts, do you consider it a convenient one, and sllfficient to meet 

the requirements of the. service-is the subway wide. enough? The sub.way is not wide enough .. to let the 
carts pas!!. · · 

5888. Is there any place they cmtld turn ? No. . If the despatch of mails will not clash with mails 
-·coming in, the subway is sufficient, not otherwis~. 

5889. Is there yard space provided? . Not on the ground ;. there is• one ,upstairB. ·· · 
5890. Would it not be an advantage to get yard space'? Yes. 
5891. Could additional land be obtained to supply yard space ? Yes, the.re is some adjoining. _ 
5892. If purchasable, would it not be advisable· for the. Go~ern~e~t to get it·? Ye! ; if they had liked 

11ome time ago they could have got it. 

WEDNESDAY, APRIL 7, 1886. 
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AFTERNOON SrrrING. 

ROBERT KENNEDY examined. 

5893. By the Oliairman.-Wh_at is your name? Robert Kennedy. 
5894. What are you? I am a shipbuilder and mechanical engineElr. 
5895. What length of experience have you had in mechanicat engineering? About twelve· years in 

Melbourne, and about sixteen months here. . 
5896. Have you had much experience in the construction of iron girders? No. 
5897. What is the nature of yo~r agreement with the contractors as to the construction · of these 

girders for the Derwent Valley Railway? Our agreement is simply that we have to construct them 
according to the plans and specificatiolls. 

. 5898. As supplied by the Railway Department? Yes ; they have the plans. 
5899. Do these specifications contain any condition as ~o the quality of the iron? Yes; teats are 

provided for in the specification. · 
5900. Is any' particular brand of iron specified? No. 
5901. Then the only condition as to quaiity is the test provided in the specification ? Yes. 
5902. And if you satisfied the Government officers, the iron would be accepted ? Yes, and at last it 

is. It is my contention that by 'the specification it is to be equal to Staffordshire iron, ari~ to stand a 
certain test. I mean that it is to be equal to Staffordshire .iron-not necessarily from Staffordshire. 

5903. Does the- Government Inspector examine the iron from time to time? Yes. · 
5904. And is he satisfied as to the quality? Yes, perfec~ly satisfied. 
5905. Has he eve1·, during the course of con!truction of the' girders, complafoi3d of the quality of the 

iron? Never ; quite the reverse. · 
5906. Has any officer of the Railway Department complained? No one. 
5907. Then, as far as the quality of the iron is concerned, no complaint has been made? No. 
5908. Then as to the constl'Uctj.on of the girders: wpat condition did the inspector impose on_ the 

.construction of these girders? No condition whatever, excepting that they should be made according to 
plans and specifications. The only iron to be proved is the 1·ivet iro~. We make our own rivets, and, as 
far as we know, all has ~on~ on satisfactorily. Ail the rivet iron has been tested by bending double. .As 
each lot of iron came in 1t was cut off and tested, and when tl1e rivets were tested the samples were left in 
the Railway Department. 

, 5909. Did the Government Inspector examine the· iron after it was marked and spaced out by you? 
Yes, they tried, and were satisfied that the rivet holes were properly placed in connection with the pla.te1J, 
and not merely cut to pattern. · 

5910. Were the joints planed down on the faces ? ·No. 
5911. How · did you set the binding T irons ? We made a wooden pattern of the sha. pe, then made a 

cast-iron block and hammered the T iron into the block. · · 
5912. W ~ noticed that some of the T iron p~rts were short, that the end_s did not ~utt tc;, the base 

plates ? That is easily accounted for. These T irons are all cut to on:e size, but when formed and placed 
in position it is almost impossib~e to get_them-_all alike; It is not ~s if they were-cast-iron. · 
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5913 .. Did you build those girders to the camber of the specification? Yes, and they showed·more. 
5914. Then how do you account for the girders being down to the level line? They are not down. 
5915. How do· you test them 7_ We ·sighted them. · · 
5916. What did the result disclose? Fully half an inch more than the camber: was supposed to.be on 

the girdere. . . . . . 
5917. Are. you certain of this? Perfectly. 
5918. How do you account for the plates being unequal in width and the lines sliihtly waved? I 

cannot account for it. Every web-plate in the girders is cut to a plan. Each web-plate and every girder. 
would be cut from one plan, and they should fit into one another. 

5919. W o·uld not the reason be that the plates might be bent.in coming from the punching machine?. 
As you know, Mr. Zeal, they would be liable to b~ bent in comin_g fro~ England. If done in the punching 
you could not get the bend out. It would be straightened by bemg ri.vetted when put together. 

5920. All the iron was put through the rollers and straightened after punching? No, before. 
5921. That might account for the wave? In some cases it might. 
5922. Did·the inspectorcall attention to it? No, it might be that the cover-plates of the. girder when 

put on would bring it fair. 
5923. Have you carried out your contract to the satisfaction of the inspecting officer? Yes, to the 

letter. · 

5924. Did he express satisfaction? Yes, he expressed satisfaction. 
5925. Would you be prepared to state the brands of the iron? Perfectly so. All the angle and T 

iron is from R. Heath and Co., Staffordshire ; all the web-plates from the Consett Company. The shield 
plates in the middle are of steel. We could not .get a manufacturer in England to manufacture quarter-inch 
plates of iron that would stand the test imposed. Steel plate ueed are tested to 32 tons. 

5926. As t9 the ~vrought iron casings for the No. 2 bridge being made by you, what is the quality of 
the i~on? It is the same iron. 

5927. And the bars? They are the same iron. 
5928. Regarding the inspection of these· cases, has the inspector seen the work from time to time? 

Yes, as i.t went along. 
5929. And has he expressed approval? Yes, he has expressed his entire approval. 
5930. In point of fact, no communication, written or verbal, has been received by you condemning 

any part of the works? No communication of any kind whatever. 
5931. By Mr. Stanley.-Did you purchase this iron under any guarantee as to tensile strength? Yes. 
5932. What was it? 24 tons to the square inch for iron, and 32 tons for steel. · I had the tests 

made in England, which I paid for. 
5933. Who are those tests certified by? The inspector to Messrs. R. Heath and Co., and the Consett 

works. 
5934. Is he a Government inspector·? No, only for these works, where all irons are tested before 

going out. I have a guarantee that the iron has been tested up to that strength. 
5935. Then that is bya man appointed by the manufacturer? Yes. 
5936. Is not one of the tests required a bending test? No; the only test is that it shall carry a weight 

of 24 tons to the square inch. 
5937. No bending test required to the plate iron? None. There is to the rivet iron. 
5938. Then no test is applied by the Government inspector here, excepting a certain test for rivet iron? 

That is all, sir. ,, . . 
5939. What does this test·consist of? The iron has to be bent double without fracture. 
5940. I presume no attempt has been made here to test the tensile strength?. None. 
5941. Do you think there would be any insuperable difficulty in applying such a test? There is a 

difficulty: we have not the means of doing it. 
5942. Did you never see testinp,- machines of a rough description for testing iron ? No, I never did, 

sir. 
5943. Has the department called upon you to produce the tests you obtained from England ? Never; 

and I would not produce them. I only got the tests to protect myself, knowing w horn I had to deal with. 
5944. Did you satisfy the contractor ? No, he never said a word to me. 
5945. Then, as far as the department and the contractor are concerned, they have no· proof of the 

tests? · Neither of them. · 
. 5946. Are the girders you are manufacturing to be tested in the yards before being taken to the 

works? No. 
5947. There is no stipulation that they are to be loaded or tested? No, nontJ whatever. 
5~48. They are to be built to a camber of 1 inch; I think. Yes; I am satisfied that they have 

that camber. . 
5949. Are you satisfied that they are not less than that? One of the girders has only an inch camber. 

It was the first put up. We are satisfied w~ have done our part correct as to these girders, if they were to 



232 
break .in two to-morrow. W ~ are not responsible ,ii:i any way.· We have done. our . duty, and we. are done 
with it. 

5950. By Mr. La11,de1·.-You say that youconside~· that you have done your duty as a sub~contractor-; 
but I preeume your responsibility _lasts until you have delivered -the11~ girders on the ·works? · No, not 
after we deliver the girders at our works. · . . . 

5951. Then, I presume, the chief respon11ibility rest!! with- the contractor? Decidedly; we have to 
deal only with him. · · 

5952. Then he is 1-esponsible for all the test.a required by Government? Yes, for, everything. 
5953. r think you constructed, in addition, all the girder11 for the bridgt:l over the Plenty? Yes. 
5954. With the roadway on the lower flang!J ? Yes. 
5955. What is the span of that bridge? 64 feet .. 
5956. Is the cost of that one span, with roadway on the lower flange, much gre_ater than with the 

roadway on the upper flange? Y <;JS. . 

5957. Can you give the Commissioner~ an· idea o{ the pefcentage . of extra cost? I_ should ~ay it 
was about a third more in value. 

5958. The joints, the Commissioners observed, were not so close as they !!hoµld be? Probably 110. 

5959. Was that from want of proper appliances to· shear them off properly? No: we could shear 
them off to a hair's breadth, but you must remember in dealing with these sheets we are not handling a 
sheet of paper. If the holes are not drilled we cannot get those things perfect. The holes are only 
punched. If the holes had been drilled by hand we could have done it. . · 

5960. You could have drilled th'e hole!? Oh, yes ; but it was a question of cost. 
5961. How much more would it have cost? Half as much again. 
5962. Would you give us some idea of the price? - It is as t_he cost of machinery in the one case, a~d 

hand work in the_ other. 
59fi3. But. what would it be in value? About £56 per ton in drilled work, as against £24 in punched 

work. 
5&64. le there nothing in the sp~cification as to planing the girders? .I could not say, but. I think. 

there is, 
5965. Then, in no_t planing the girders in accordance:, with the terms of t4e specification11, you have 

-waived those parts? Probably th_ere is an oversight in that part of it. · · 
5966. Then, in the event of the Government officer not passing th~· work afterwards, might he not 

fairly take exception to your not following the_ specifications ? He could do so, but we consider the girders 
almost as close as if planed; he could do so, but he should have done !lo before, when we were putting 
the thing together. 

MR GEORGE HAY EDWARDS, re-examined. 

5967. By Mr. Stanley.~Did you prepare the contritct plans and drawings for the Fingal and the Scottsdale 
lines ? I did. 

5968. Were they done under contract with the Government ? Yes ; I made the offer to do the work for 
one and a quarter per cent. on contract price, and I received a reply from the Government after I had nearly 
completed all my arrangements here that I was to be paid on certain items only.· 

5969. And was that amount sufficient to cover the cost of preparing these plans and to leave you a fair remu-
neraticm for your labour ? No ; it was not sufficient. · 
. 5970. Then are we to understand that you lost considerably by carrying out the contract at that price ? Yes ; 
the per-centage has not paid for my own services. · . 

5971. Have you represented this to the Government, that is1 the loss that you have sustained in carrying out 
this work?· I have mentioned it to the Engineer-in-Chief, lj,nd he told me that he looked upon me simply as a 
contractor. · 

5972. But have you macle any claim for extra pay on account of your original prices having been altered withont 
your concurrence ? No, I have not made any claim. I should mention that I accepted the terms offered by the 
Government under protest, because then I haa completed my arrangements for the necessary offices and staff. 

5973. Had yo~ to undertake any extra work in the preparation of these plane and drawings-work which was not 
contemplated by you when you accepted the terms proposed _by the Department? I cannot remember the facts without 
referring to the papers, but I think it was the office work (with the exception of the clerical work). Of course I had 
to do a certain amount of clerical work, correspondence, and so on, for which I made no charge._ I was paid for the 
working drawings afterwards. I considered my work completed when the contract for each line was accepted. 

5974. Then have you been paid extra for any working drawings prepared since the original type drawings? 
For the working drawings of No. 2 bridge for theiDerwent Yalley line, and the working drawings of the Dogwood 
Gully viaduct on the Scottsdale line. I was not asked to prepare any working drawings for the Fingal line. 

5!J75. With regard to the sections on the Fingal and the Scottsdale lines-were. those graded when they were 
handed over to you ? The sections were prepared and graded in my office. . 

5976. What information had you tg guide you in fixing the culverts, bridges, &c. ? The culverts, waterways, 
&c. were all fixed by Mr. Climie, the resident engineer. 

5977. ,What line are you speaking of? The Fingal line. I supplied the Resident Engineers with tracings 
showing all crossings. They were sent to Mr. Climie, and he returned them with waterways marked upon them. 

5978. What information had you to guide you in determining the waterways on the Scottsdale line? The water
ways were determined by the· Resident Engineer on the Scottsd11le line. 
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· 5979. Was this previous to the sections being handed over to y:ou? No; the sections showing the natural-sur-
fuce of the ground were previously plotted. · '._ · 
. 5980. Who plotted the sections?. The sections-were plotted in my. ·office, from the surveyor's field-boo~.· In 
fact the whole of.the work was done in this way. · The field-books were sent into me from the field, and all the pla~ 
and sections plotted'.from the information supplied. · · 

5981. What I want to ascertain is, at what period were.the waterways determined, and by whom? The water
way wei:e determined immediately the natural surface of the ground was plotted in the usual way, and then cloth 
tracings were made of the ~ections, with all local information written on, and· forwarded to the Engineer-in-Chief. 
Everything went through the Engineer-in-Chief's office. · · · 
. 5982. And upon those tracings of the.longitudinal sections I understand that· the Resident Engineer marked the 
waterways? Yes. With regard to the Derwent Valley line, I '° had nothing to do · with preparitjg the sections. 
They were all prepared by Mr. Mault. · · : . · . 

. . 5983. I am asking you .with respect to· the Fingal and the Scottsdale lines? Yes, they were all determined by 
· the· Resident Engineers. , . . . . . 

5984. Are you aware what alterations were made in the origin~! designs for culverts on the Fingal line? I· ·am 
not aware of any alterations having been maµe on the.Fingal line,, for after the contract was let we had very little 
w9rk to do for that line. We prepared the land notice plans, which would be, I think, before the contract was let, 
as in the case of the Fingal and Scottsdale lines. · . ' 

· 5985. Then you have not prepared any alternative designs for those culverts? · None whatever ori_' the Fing~l 
line. I made no working drawings. , ' . 

5986. Are you aware that _co'ncrete was substituted for masonry in the arches of ma:ny of those culverts ? I° am 
not. I _have not ?een over the Fingal line sine\! it was pegged out. .Any a,Iterations would probably be made' by 
the Resident Engmeer. • . . . · 

5987. Do you ·think. it would be safe to construct arches of concrete without providing for. any· bond 
bet:ween the masonry and the_ concrete and the arch? I have never constructed culyerts }n that way.· I should · 
be :n favour of making them wh_olly of concrete or wholly·of masonry. l do not think the construct10n would:·be 
satisfactory. • · ; . . 

5988. Would you be surp~ised to hear that the spandril wall slid forward on the top of the arch through the . 
pressure of the bank .. ? I take it tha,t the wall, in that case, would not l;le• thick enough. 

5989. Is it iJ. usual thing to design ,faces of culverts, such as those on the Fingal line, without having a batter 
provided? I should like to refer to the drawings of the culverts on the Finga~ line. l Drawings referred to. J I 
have designed similar culverts in Victoria. ' · · 

·5990 .. Are you quite ~ure that, in the case yoil refer to, the wing walls were built without ~ ·batter ~n the face? 
I think that they were built similar to these drawings. . , · · ' · 

5991. Then, h1wing no batter to-the face, had they any set-off's in the back to increase the strength of thewall iIJ.' 
proportion to the pressure ? Yes, they would be stepped at the back. · ' · · · 

5992. Do you consider that a culvert, designed such as those in the contract drawings, is sufficiently strong to resist 
the pressure of a bank 29 feet high, such as that at Stony Creek, on the Fingal line? There is no special drawing 
given for Stony .Creek. 

5993. It is· 10 feet? The ground line in this drawing is· shown very near the in.;ert, but, as a ;ule, these, 
culverts are sunk a good deal, and would not have so much walling above .the ground as represepted in 

. these drawings. · · 
5904. Then how do you account for the fact that several of the culverts on ,the Fingal line have failed, and the 

wing walls have been forced out by the pressure of the bank, and, in some places, cracked? It may be due to 
inferior workmanship. 

5995._ As far as the Commissioners have been able to judge, the workmanship appeared to be excellent,· and the · 
material good. The contractor, I may say, attributes the failure entirely 'to the faulty design and insufficient 
.strength in the wing walls. .Have you any explanation to give of that? I could not give any answer tothat without 
seeing the work. ·: · · · · 

5996. Did you prepare the schedule of quantities attached to the contract for the Fingal"line? Y ~s. 
5997. Will you state generally how those quantities were obtained? They were estimated from the plans. 
5998. Were the earthworks taken out from the longitudinal or from the cross sections, or from both? From 

both. The ./1.. vocli. deviation would, of course, make a difference. · . 
5999. Did you prepare the di~posal of the earthworks which appear on the sections? Yes,, if they are 

lithographed ; if they are in manuscript, they must have been put on afterwards. You said the disposal. -
6000. What you ·call the balance. Did you prepare the dispos'al of the earthworks? I could not say without 

referring to the plan of the Fingal line. L Plan referred to. J It was prepared in my, office. 
6001. By you? By my assistants. 
6002. Can you explain the discrepancy that there is between the quantity of side cutting in the schedule which · 

is 12,000 yards, and the quantity shown by the disposal in the sections, which is 62,000 yards? I cannot, unless i.t is 
caused by the Avoca deviation. •. · . , ' . . · 

6003. It is in the schedule upon whi\lh the contract was let. These schedule's I understand. represent the 
quantity calculated from the contract sections ? Yes. 

· 6004. Can you explain how thi9 discrepancy arises? According to the disposal on the section there should be 
60,000 cubic yards of side cutt.ing? I cannot, without referring to the original papers. · 
· 6005. Will you do so, and submit to the Commissioners any explanation you can· on the subject? I can do so. 

6006. Referring to the ,quantities under the headings "concrete," "brickwork," "masonry," will you state 
whether these quantities are obtained from actual calculattons, from contract drawings, or are they merely assumed 
to represent the difierent classes of work? Some of the items were assumed. In most cases the quantities were 
taken from the standard drawings-the amount of concrete and masonry, I mean. But :these being schedule 
contracts, ·many of the items are assumed merely to get a price. . . ·' _ 

6007. That being the case, is it reasonable to suppose that the total amount of the tender, as calculated upon those 
. quantities, can fairly represent the actual cost of the work? No, it does not. Schedule contracts never do. . 

6008. Is it not usual for these schedules, to be calculated to such a degree 'of nicety as to represe~t approximately 
the actual work to be carried out under the contract? In Victoria it is usual to estimate the work as closely as you 
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can. In $outh Austmlia, I believe, many of the · items iu the schedule lll'e approximate for the purpose of 
getting a price. In ·some cases one cubic yard or one cubic foot"is given.. . 

6009., lam aware that it•is done in-mis_cellaneous·items in order to get a price fcir work which may, be required 
in carrying out the work; but is it not usual for "the bulk of quantities to be ·!)alculil.ted' as nearly 11,s possihle from 
the contract drawings, so that the amount of tender may fairly represent the probable c~t of'the work? Yes, it is 
usual to,arrive at.the quantitie::i as.nearly as,possible. · 

. 6010;' If·the quantities are 1;1er~ly a~sumed ~or import~nt works such.as those under the headin~ of"' concrete," 
. "·bnckwork;" and "masonry;" ·1s that not ver-y- liable to· mislead the, GoT.ernment.as to the actual-ultimate cost of the 
works? It would be almost impossible to estimate some of··the quantities; · 

6011. I am perfectlt. aware that it· is usual ·to· assume-the quantities· for certain items ·such as those generally 
classed under the head ' miscellaneous" -but I refer to work which can be calculated from the dru.wings? The only 
quantities that can fairly be estimated will be the earthworks. The foundations would be:variable quantities, and it 
would be almost impossible to estimate them correctly. · 

6012. Is there any difficulty in arriving at the total length of culverts, leaving the question of foundation out of 
account ?-the balance of the work can, I presume,_be ascertained from the·drawings:?· Yes. . 

6018. So that if you leave o~t of consideration any extra work entailed on account of foundations, you. would 
have no difficulty in arriving at a fair· approxiination of the actual work to be carried out? If·proper time was 
given, no doubt it could be done. 

6014. In the case of the Fingal and Scottsdale 'lines, was sufficient time not given you to prepare the schedul11 
in the usual way? We were very much hurried. The Government was very anxious to get out the conti;acts by 11, 

certain time. I have no doubt that the schedule could be improved upon if- we had more time. 
6015. Did you ever receive any instructions from- the Engineer-in-Chief as to the way in which the schedule 

was to be prepared, or as to the d11gree of accuracy which he expected? I do not remember any special instructions. 
I received a copy of the Mersey and Deloraine line contract as a guide· for the· other contracts, with a certain 
portion of the specifications in manuscript to introduce. into those contracts; 

6016. From our examination of the schedule attached to the Mersey and Deloraine line, and from the evidence 
which we took, the quantities, it appears, were obtained from actual measurement from the contract sections and 
drawings-in fact, very few quantities were assumed. Why did you: not. follow· the same course in preparing the 
schedules· for the Fingal and the Scottsdale lines ? Was it in consequence' ot your not having had sufficient time? 
The specifications and schedules were the last things prepared, and I know that we were hurried on both lines. The 
quantities-were taken from the contract drawings. I think that very few- items were assumed, except in the case of 
the foundations. 

6017. In the case of the items under the heading "masonry," ha:ve not·_ most of the qu11,ntities been 11,ssumed? 
Some of the items under "masonry" have been assumed. 

6018. Would the same remark not apply to concrete and. brickwork? Brickwork. is an assumed quantity in 
any case, and ·also some of the items under" concrete." 

6019. Again, in. case of pipe ~rains,_have not these been assumed? At 1011st five of the items in the case of pipe 
drains. The smaller sizes would be.simply.to get a price. . 

6020. Did you prepare the plans for the station buildings and yards, Mr. Edwards ? That work was promised, 
but was not given to me. It was understood when- I first came over that I should do all that work. 

6021. Then you.prepared no type drawings for station buildings or yards?· I offered to, but I believe that the 
work was done in the Engineer-in-Chief's office. 

6022. Was the class of fencing adopted. on the Fingal line suggested by you, or· did you receive instructions from 
the Engineer-in-Chief to, provide for that-I refer to the wire fencing-Bain's patent fencing? It was adopted 
by the Engineer-in-Chief, very much against my own ideas. -

6023. Did you approve of placing the posts so far apart as 60 feet. No ; I do not consider Bain's fencing is a 
suitable railway fence .. It is fit only for an inside,fence, or for; say, a• deer park .. 

6024. The Commissioners noticed where that fence· passAd over unequal ground that spaces were frequently left 
between the ground and the bottom "·ire? That is so with Bain's fence. · 

6025. That is unavoidable when the posts are so far-apart? Yes. Cattle would be able to get under it in 
some places across broken ground. I consider Bain's wire fencing fit only for-perfectly level ground enclosure~. 
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MR. EDWARDS'S examination continued: 

· 6026. By M~. Stanley.-Wiith· regard to the office, work' andi the preparation of plans and drawings, 
&c;, w~ich you, unde1•took by-contract from the Depa1·tment; liad you any· regular· agreement in re11pect. of 
tliat work?' I have all' the documents· in.- the office·. I can produce mY, letters to the Government:,. and 
the replies which I received. 

6027. All-d were. those letters tlie. basis of the: contrac~11 _0J.! was, there an· agreement:,-a formal w:ritten 
agreement? There was no formal written agi;eeme~t.. ' 

6028" Do- those letters, show, what work you-, had. to undertake and, the· terms, of- payment·? Yes. 



. 6029. Would you describe generally the nature of the agreement as shown by those letters? I should 
-prefer to hand in a written statement, because without referring to the written documents l cannot remember 
everything; 

6030. Will you be good ·enough to supply the·Commissioners with a copy of those ·1etters, or a short 
statement giving the terms of the agreement upon which you entered? I can supply th.e Commissioners 
with copies, or with the ·original correspondence and the original documents. 

6031. And you will .do so? Yes. lt will take me some little time, because this work has been goir~g 
on now for nearly two and a half years. It will take some time·to sort the papers out and put them m 
order. · · 

·6032. What I refer to chiefly is the original agreement into which you entered, .. either by letter or 
oth.erwise, with ·the department for the preparation of those plans and drawings? l understand. 

·6033. I do not d~sire to have all the correspondence which has passed between you and the department, 
but the ternis of the original agreement? At the same time a great deal of the correspondence would refer 
to the agreement, because I pointed out on several occasions that the work was not profitable. 

6034. Who suggested the designs for the bridges and culverts in the case of the Derwent Valley _and 
Fingal lines ? There were no designs for bridges given in the Derwent Valley line-merely ·types of piers. 

6035. I refer to the contract drawings-by whose instructions were those designs prepared? These 
books do not embody any separate designs.; they embody only culverts. The bridges .are only shown 
upon a small-scale diagram. 

6036. Then at whose suggestion were they prepared? They were prepared by me, and referred to 
the Engineer-in-Chief. 

6037. Did he give you a general idea of the character of the designs which he wished to have pre
pared, or were they in the first place prepared only on your own responsibility? Will you allow me to 
look at the drawings ? (Drawings referred to.) Drawing No. 4 was prepared by me and was approved by 
the Engineer-in-Chief I am given to under8tand, however, that the retaining walls as shown here have 
not been carried out. I have not seen the works on the Derwent Valley line, but I am given to under
stand that the retaining walls, instead of being 3 feet at the top, have been made 18 inches. The 
batter, instead· of being l in ·4, has been reduced. I have· not seen the work, however, and I am 
speaking only from hearsay. Drawing No. 5, showing the fencing and gates, was prepared by me, and
approved by the Engineer-in-Chief. · The fencing called Bain'!! patent fencing was suggested by ~he 
Engineer-in-Chief. I have already stated that I did' not consider it a good suitable style of fence. Drawmg 
No. 6, showing the level crossings, was prepared by me and approved by the Engineer-in-Chief. Drawing 
No. 7-the permanent way-was designed by me and approved by the Engineer-in-Chief. It was 
afterwards sent home to the consulting engineer for the Tasmanian Government in London, and he 
approved of it. The Engineer-in-Chief was satisfied with the drawings of the permanent way. 
I may mention that I am paid only on certain items and in giving designs for a permanent way, which I 
assume will be used for all lines. I charged merely the time the drawings took. I consider that I should 
have been paid the usual percentage as in the case of the other work. 

6038. Were these matters specially excluded from the general agreement which you had? My 
original offer of one and a quarter per cent. was based on the actual contract price-that is, the 
actual cost of the work. T assumed that my percentage ought to be calculated upon the actual cost of the 
work. My agreement is on the contract price, which I take to be the actual cost of the work. Being a 
schedule .of contract prices I do not consider that my commission should be estimated on the amount of the 
tender. Drawing No. 8, showing the masonry culverts, 1ft. 6in., 2ft., and 3ft., were suggested by the 
Engineer-in-Chief, and I think these drawings are afac sirnile, or nearly so, of the drawing·s shown in the 
Mersey and Deloraine contract book, which I would like to refer to. I may have improved upon them, 
but these were embodied at the request of the Engineer-in-Chief (Plans referred to.) Now that I have 
the detailed drawings of the Mersey and Deloraine line I should like to make a request that the Com
mis!3ioners should compare the plans of the Mersey and Deloraine line as prepared by 'the Public 
Works Department with the plans prepared by me for the Fingal and the Scottsdale lines. I should 
'also be glad if the Commissioners would be good enough to ascertain the cost of preparing the plans for 
the Mersey and Deloraine line in compari_son with the work for the Scottsdale and Fingal lines. Drawing 
No. 9-masonry and· concrete culverts-was prepared by me and approved by the Engineer-in-Chief. 
Drawing No. JO-hardwood culverts-was prepared in the same way. Drawing No. 11-box culverts
was the class of culverts suggested by me to be constructed of half sleepers and whole sleepers. I con
sidered that there would be a certain percentage of condemned sleepers on the line, and I thought that 
that would be the best way of utilising them, and that it would be economical to use them. The Victorian 
Government purchases them in that Colony at a very low rate, and they make very sound culverts. They 
are sometimes called sleeper culverts. Drawing No. 12--showing masonry or concrete flat-top culverts
was prepared by me, and are similar to culverts which I have designed for the Victorian railways, 
such as the Sandhurst and Inglewood, and the Maryborough and St. Arnaud lines. I might 
mention that the then Engineer-in-Chief for Victoria, Mr. Thomas Higinbotham, highly approved of those 
culverts. Drawing No. 13-showing timber flood-openings-was prepared by me in the same way. 
Drawing No. 14 shows 30ft. openings; these drawings I think in some of the details were suggested by the 
Engine~r-in-Chief-for instance these additional pieces or secondary struts. Drawing No. 15-· 
showing 20ft. openings, timber flat-top-was prepared by me, and approved by the Engineer-in-Chief. 
We now come to the drawings for the bridges over the Derwent. Drawing No. 16 represents a skeleton 
diagram ofl:Jridge No. 1. It shows 8 openings of 64ft., and 6 openings of 24ft. I understand that that 
bridge has been shortened. This diagram is merely to give the contractor an idea of the number of 
openings, and is not intended for a working drawing. Drawing No. 16 is a skeleton diagram of the Plenty 
Bridge, in the same way. I understand that the waterways there have been reduced. It shows one 
opening of 64ft., and 5 openings of 24ft. The next drawing shows a skeleton diagram for No. 2 bridge, 
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with 5 openings of 64ft. and 2 of 24ft. It is _proposed to make· 11olid abutments ,in lieu of 24ft. op~nings. 
This is not intended as a working drawing, but to-giTe the contractor the number of openings and the height 
of the piers. Drawing No. 19 represents a skeleton diagram of No. 3 bridge, with six openings of64ft., and 
two openings of 24ft. The Public Works Depar~ment ie preparing the working drawings for this bridge. 
They were started by me, but-I could not go on with the work on account of ill-health. If you will allow 
me to go back to drawing No. 18, which repres.ents a diagram of No 2 bridge, I should like to point ont to. 
the Commissioners that the piers are described as iron cylinder piers, but it does not say whether cast iron or 
w1;ought iron, or indeed what kind of piers are to be used. I should like that pointed out, and that the 
piers next to the abutments are given as concrete and masonry pierl!I. . 

6039. Was the adoption of wrought iron caissons for those piers made at your.suggestion afterwards, 
· or was the decision arrived at by the Engineer-in-Chief? Immediately · after the contract was sign·ed 

I understand the ironwork was ordered by the Public Works Department. I am in ignorance of what 
· wae ordered at that time. 

· 6040. Then, had you anything to do with the adoption of the wrought iron cai11son11 which are n<>w being 
manufactured for No. 2 bridge ? No. , · . 

6041. Will you now proceed with the evidence which you were -givi'ng as to the drawings? In the 
same way the skeleton diagram for No. 3. bridge also gives iron cylinder piers, but it does not s_ay whether 
they are to be of cast or of wrought iron. I have had nothing to do with ordering·or suggesting the 
adoption of wrought iron caissons for the piers. I am under the impression th'at when I ,..,.as asked to go 
over the Derwent Valley line with Mr. Mault, he spoke of wrought iron piers, but I would not be certain 
of that. The impression remains in my mind that something was said about wrought iron .piers. 

- 6042. Then who prepared the designs for the wrought iron caissons which are now being constructed 
for N os. 2 and 3 bridges on the Derwent Valley line? I was asked to prepare the details showing the 
wrought iron piers with the larger base, that is, 14ft. down to the summer level of the riv~r, then widening 
out, and lengthened to 20ft., I believe. 

· 6043. When you say that you were asked to prepare details for these piers, did you do the wm·k 
under the direction of the Engineer-in-Chief? Yes. 

6044. Then, you do not hold yourself responsible for that design 7 Well, it was based on this drawing, 
No. 21. I desire to point out that the detailed drawings are not working drawings-they are merely 
drawings to get a price for certain classes of work; they were never intended. for working drawings. 
When I was instructed to make alternative or amended wrought iron piers, by le~gthening them at the 
bottom for a larger base, I would not be positive whether the caissons were being constructed : they may 
have been ordered ; :very probably they were. · 

6045. Who suggested drawing No. 21, showing wrought iron pier!!? It was prepared in my office. 
6046. As it is an unusual form of construction, Mr. Edwards, tli,e Commissioners would like to know 

who is really responsible for having suggested .this peculiar de11ign ?· I am responsible for the design, I 
presume. These drawings, if I remember rightly, were made when I was in Melbourne, and were being 
completed when I was there. The work was done by my principal assistant, but I am responsible. 

6047. Did he take the idea from the Engineer-in-Chief, or was it done upon his own re8ponsibility? 
I could not say whether it was suggested by the Engineer-in-Chief or not. As a rule, all the 
drawings were subi:nitted to the Engineer-in-Chief. Drawing No. 20, showing cast iron bridge piers, 
was. prepared by me. Drawing No. 20A represents cast iron cylinder bridge piers, 15 feet centres, 
with solid wrought iron braci~g between, down to the lowest summer level, and was prepared by me as an 
alternative design. There was nothing said about the adoption of any particular pier at the time the con
tract wa.s let. Drawing No. 21 represent!! the wrought iron bridge piers as they are now being constructed 
for N os. 2 and 3 bridges. I have not compared the drawings with the piers in the foundry. I saw them 
only when I was with the Commissioners on one occasion. DrawinD" No. 22 represents the masonry or 
concrete br_idge piers. This was also an alternative design, not intended as a working drawing, but merely 
to g~t a prwe. 

'6048. These piers, I observe, have been designed without any transverse batter. That is not usual, is 
it, for piers of any considerable height? We have built piers like that in Victoria for railway bridges. 

6049. Can you mention any bridges with piers of tha_t design? The bridge over the Loddon at 
Bridgewater is built somewhat similar, but with piers of greater height, for about 40 feet spans. These 
piers are shown 6 feet wide, but I am given to . understand that at No. 1 bridge they were reduced by the 
resident engineer to 5 feet 3 inches. 

6050. Do you think that that alteration is an undesirable one, considering that the piers are stated to be 
45 feet in height? Had I been resident engineer I should have increased rather. than have reduced them. 
If I were resident engineer I should make working drawings of everything.· . 

6051, When you say if you were a resident engineer that you would prepare working drawings for all 
the different works, do you know whether it is an usual thing for a resident engineer to be called upon to 
undertake that duty? Well, as a rule, in the Government service the drawings are supplied from the office, 
hut designs or alterations are very often suggested by the resident engineer. The fact is that every bridge 
or culvert has to be designed, to suit local requirements. 

"6052. He might be called upon to make alterations to· suit the circumstances· of particular localities
but is it not usual for such drawings to be supplied to the resident engineer from the head office? I believe so. 
I was not asked to make working drawings for No. 1 or for the Plenty bridge. I do not know- whether they 
were made_ by the res_ident engineer on the work. Drawing No. 23 represents wrought iron girders 64 
feet long on the skew. . 

6053. How was it intended to fasten down the decking on to the top of the g11·deril? There is no 
detail given in this drawing for that. ,It would be shown in the working drawing. 

1:. 
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6054. Have you prepared any working drawings for this? For No. 2 bridge I have. 
6055. And in that working drawing have you shown how the decking is to be secured to the top flange · 

of the girders? In making these working drawings I very often leave the details of that kind; which· 
would be the last thing done, till the work is pretty well advanced. 

6056. The same remarks would apply to the next three or four ; you had better take them together, I 
think? To drawings No. 24, 25, and 26 the same remarks will apply. They do not represent girders for 
any particular bridges, but are merely type drawings to get a price per ton. · 

6057. Then I understand generally that the drawings and· types were prepared by you, and approved 
by the Engineer-in-Chief? All the documents submitted .to the Engineer-in-Chief were approved by 
him. . 

6058. This is ·a tracing and photograph of bridgework executed in South Australia-did you receive 
similar designs from the· Engineer-in-Chief, and_ adopt them at his request, for bridges Nos. 2 and 3? 
You are referring now to bridges N os. 2 and 3 on the Derwent Valley Line. I am not aware tha~ 
they are similar to any South Australian· bridges. I have seen. tliese photographs. They are certainly 
similar. I should like to inform the Commissioners of this fact, that I borrowed a book of detail 
drawings from Mr. Sheard. It was lent to him, I believe, by some one from South Australia. That was 
about six weeks ago, and I calculated the 60ft. girders and the 20ft. girders for a loose road, and 
assumed the same conditions as on the Tasmanian 1;ail ways, the girders to carry a loose road with ballast, 
and made out that 60ft. girders where strained to seven tons-whereas the g-irders represented in this book 

· are strained under four tons. The 20ft. girders in South Australia were strained a little over four tons, 
showing a very favourable comparison between the South Australian practice and the girders adopted in 
Tasmania. 

6059. But my question was whether, in preparing designe for bridges Nos. 1, 2, and 3, you had been 
guided by the designs for similar bridges adopted in South Australia ? I had not seen these photographs 
at that time. · 

. 6060. With regard to the drawings which you prepared for the Fingal line, we_re they got out under 
the same circumstances as those for the Derwent Valley line,-that is to say, did you prepare the designs 
and drawings, and ~btain the approval of the Engineer-in-Chief to them, and will that remark also apply 
generally to the drawings in connection with Scottsdale line? Will you allow me to look through the 
drawings before giving my answer? The detail drawings for the Fingal line were prepared before they were 
prepared for the Derwent Valley line. When we were, preparing these contract drawings for the Scottsdale 
and Fingal lines together, we were working sometimes, in fact very often, sixteen hours a day. The 
Engineer-in-Chief called and told me that he was afraid that he would not be able to get the contracts out 
for the Derwent Valley line. Mr. Mault was working single handed, and could not complete them so 
as to correspond with the others. It was at the eleventh hour that he asked me to get out the contract; and 
I was asked to take up the Derwent Valley line simply, as I said before, to correct any inaccuracies in Mr. 
Mault's original plans, and arrange them into sheets for lithographing, and have them all to correspond 
with the other contracts. The time was exceedingly limited, and the Eng'ineer-in-Chief asked me to take 
the type drawings for the Fingal line and embody them with the Derwent Valley line, with the exception 
of the bridges; so that, taking drawings 5, 6, 7, and 8, my remarks with respect to drawing No. 8 will 
apply to the, Fingal line. The drawing is a Jae simile of one on the Mersey and Deloraine line,
masonry culverts of 1ft. 6in. and 3ft. Drawings N os. 4 to 15 were em bodied in the Derwent Valley 
detailed drawings. 

6061. Then the same remarks which you made in regard to the Derwent Valley plans will apply in 
the case of the Fingal and Scottsdale plans? Yes. I should have given those for the Fingal line first. 
They were prepared first, and embodied in the detailed drawings for the Derwent Valley line. 

6062. Have you been called upon since preparing the contract drawings for the Fingal and Scottsdale 
lines to make out any working detailed drawings for those lines, or any altered designs for any of the work? 
In the case of the Fingal line, I have never been asked to make any working drawings. · · 

6063. And with regard to the Scottsdale line, have you made any detailed or altered drawings? I 
made the working drawings for the Dogwood Valley viaduct. 

6064. The Commissioners noticed in going over the Scottsdale line that the design of the concrete 
culverts has been altered from those shown on the contract drawings. Was this done at your suggestion, 
or is it an alteration made by the Resident Engineer on the works? I could not say. I suppose that it 
would be an alteration made by the ~esident Engineer. I have not seen the Scottsdale line since it has 
been in course of construction. 

6065. The wing walls of most of the culverts run_ at right angles to the face, arid the culverts generally 
built after a stronger design than on the Fingal and Derwent Valley lines. Are you aware of any altera
tions made in the design of the culverts? I am not aware of any alterations. The concrete culverts are 
different to those shown on the Scottsdale line. It is quite impossible for me in carrying out a lot of work 
of this kind to make every drawing myself. I did make this one. 

6066. In the drawings prepared for the Scottsdale line you have shown an alternative design with 
wing walls at right angles to the face? There is no alternative drawing for concrete culverts. 

· 6067. The design I refer to is for a concrete culvert, the design with straight faces is intended for 
masonry? Yes, of course ; the Resident Engineer would use his own discretion as to wing walls parallel 
to or at right angles to the railway. 

6068. Will you state what induced you to adopt this alternative design for culve_rts on the Scottsdale 
line, as I observe that it is not shown on the drawings for the Derwent Valley and the Fingallines ?. The 
special drawing for the concrete culverts was shown on the Scottsdale line because good building stone 
could not be got, so I was informed. 
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6069. Was the alteration in this design made at the suggestion of the Engineer-i_n-Chief or the 
resident engineer, or -did you take it upon yourself to make the alterations? What alterations do you 
refer to? · 

6070. I refer to having the wing walls at right angles to the face of the culverts? l' should not 
consider .that an alteration. 

• • 
06071. I refer to this design being different from the designs for concrete culverts on the other lines for 

which you.prepared the drawings, and I asked you wheth~r you altered the designs for concrete culverts in 
preparing the working drawings for the Scottsdale line at the suggestion of the officers of the department 
or at your own instigation? I do not think that anything was suggested to me by the Engineer-in-Chief 
or the resident engineer. I used my ?wn discretion. 
- 6072. By Mr. L_awder.-With regard to the parallel wing walls adopted on the culverts on the Fingal 
line, did you yourself design these without instructions, or were ·they suggested to you by . the Engineer-

. in-Chief? I do not remember parallel walls_ having been suggested by the Engineer-in-Chief. 
6073. Then would you adopt parallel walls? I have designed numbers of culverts with straight 

walls. 
6074. Then did you do so in the case of the culverts on the Fingal line ? The drawings were pre- . 

pared in my office for that line. 
6075. Did you receive any suggestions or any sketch of double cased iron piers for bridge No. 2 over 

the·Derwent from the Engineer-in-Chief or from Mr. Sheard, the resident engineer? I did receive instruc
tions to _ prepare a sketch of a kind of double caisson, and I believe it was from the Engineer-in-Chief. I 
received my instructions from him. · 

· . 6076. Did you receive any pencil Bketch drawing with the instructions ? 
very often .had sketches from the Engineer-in-Chief on note paper, but I 
them. 

I could not say, because I 
should not be likely to keep 

6077. Did you get out the drawing of the double caisson ? -I prepared an amended tracing showing . 
a double caisson. 

6078. You have stated that, as a resident engineer, you would expect drawings to be supplied from 
the Engineer-in-Cl1ief's office; but had you occasion, as resident engineer; to design a drnwing yourself, 
would you issue it to a contractor without receiving the Engineer-in-Chief's signature or authority for 
proceeding with the work as designed by you? I should, M resident engineer. 

- 6079. You would not perceive it your duty to submit it for the sanction of the Engineer-in-Chief? 
Not for small work-small culverts or work of -that na_ture. There I should do it upon my own respon
sibility. 

6080. How do you define-what do you call small works? I am speaking now of general culverts. 
6081. Of what constmction and span? Such culverts as are shown on the drawings, for instance. 
6082. In the type drawings? In the type drawings. In the smaller class of culve1;ts I should not 

consider it necessary to bother the Engineer-in-Chief on very small matters of that kind. 
6083. Would you not consider yourself bound to follow out the general lines adopted in the contract 

drawings? No, I should not. I should consider them merely as general drawings to· indicate the 
character of the work, except in the case of such a drawing as the culverts represented in these by 
drawing No. 9, representing the concrete culverts in the Seottsdale line. I consider that sufficiently good 
for a working drawing, as there is really no detail about concrete culverts. 

6084. A.re the Commissioners to understand· that drawings not supplied in the contract drawings 
should be expected from the 1:esident engineer by_ the Engineer-in-Chief? I do not catch your meaning. 

6085. My question is : do you consider that, as far as the contract drawings show distinctly the 
work to be pe1formed that they are to be followed, but where they do not show distinctly the design to be 
followed in application to any particular locality that the resident engineer is to get out that design, and 
may fairly be expected to do so by the Engineer-in-Chief without reference to him ? No ; . I think you 

, misunderstood me. I think that all matters should be referred to the Engineer-in-Chief, but that it is 
impossible for the resident engineer to follow drawings of that kind, because it would not suit every 
locality. Every locality requires to be specially considered-I mean that he must exercise bis judgment. 

6086. I 'understood you to say that in giving out drawings for small culverts of a certain class it 
was not necessary to refer to the Engineer-in-Chief for his authority or sanction, and to bother him with 
these things? I think that the resident engineer should exercise his judgment upon all these points. He 
has not to follow blindly everything given into his hands if he does not consider that the work is suitable. 

6087. Can you inform the Commissioners, then, on what_ lines of railway in either the other colonies 
or in_ Europe, or in any other country, a Resident Engineer is expected to prepare these plans and to issue 
them to the works without reference to his superior oflicer,-the Engineer-in-Chief? On the Derwent Valley 
line in question Mr. Sheard has done it. 

6088. I am alluding to lines other than those in Tasmania ? On the Victorian railways the Resident 
Engineeer often suggested and forwarded to me a sketch of culverts ·and other work. 

6089. You say to you ?-what position did you then occupy? I was then engaged by the Victorian 
Government. I was under a Resident Engineer at that time. 

6090. Under a Resiqent Engineer! You say that the Resident Engineer sent the designs, or rather 
his suggestions, to you? I s~ould say District Engineer. I was under 'Mr. Green, who was then Distriet 
Engineer. 

6091. And the Resident Engineer under Mr. Green sent these to you as Mr. Green's personal 
assistant, I presume, for the opinion uf Mr. Green himself? Yes. 
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6092.'. Then, in that. case,. he did not issue plans upon the worlcs without the sanction of his superior 

officer 7· No .. 

6093, Quite so.. Then do you. know of any railway in any country where it is the practice to issue 
plans, upon the worb without the sanction having firBt been obtained from the chief officer in charge of the 
public work under construction?.· I cou~d not remember any particular case. 

6094. Then do w& understand· that you do not know of any such case? I cannot remember any at 
the· moment. · 

6095·. Do you think_ that the1,e are any?' · I do. 

6096. Then, in the case of the Derwent Valley; or any other railways in this country, do you consider 
that the Resident. Engineer is perfectly justified in issuing plans to the contractor without the authority of 
the Engineer-in-Chief? I do not 11ay that. I believe that all the plans on the Derwent Valley Line have 
been approved by the Engineer-in-Chief. I do not know of any that have not. I understand that the 
Resident Engineer has made drawings which have been approved of by the Engineer-in-Chief. I 
understand, however, that the former Resident Engineer departed from the standard drawings of' the 
retaining wall11. I do not know whether or not it was done upon the authority of the Engineer-in-Chie£ 

6097. With reference to the Dogwood Valley viaduct upon the Scottsdale line, which, you say, you 
were called upon to design, were you afterwards at any time asked to strengthen the structure by the 
introduction of longitudinal bracing; or were you ever informed by the Engineer-in-Chief that he did not 
consider the ·structure sufficiently stable without additional longitudinal bracing? I supplied the working 
drawings of that viaduct in triplicate, I think ; I am not certain, however. Copies were madi· for the 

. Engineer-in-Chief, the Resident· Engineer, and the Contractor, and forwarded to the Engineer-in-Chief. 
1 am under the impression that when working drawings of the Dogwood Valley viaduct were sent to the 
Engineer-in-Chief, he had some additi«;mal pieces marked on the drawings. I think that they were shown 
in red. They were not marked on in my office. 

6098. By the Chairman.-You · spoke of type drawings. Are the drawings you made type 
drawings, or are they details for works in different localities? Not for particular localities. They are 
simply type drawings, to show the character of the work and enable the contractor to price his schedule. 

6099. Well, are we· to assume that these type drawings were adapted to the physical peculiarities of the 
particular localities in which such structures might, or might not, be buili.? I should consider them to be 
merely type drawings. 

6100. Then, as a type drawing, it must necessarily be adapted by the engineer to the peculiarities and 
contour of the locality? Certainly. • • . 

6101. That is, if he saw the foundations as shown in the drawings to be not sufficiently deep, he 
would have to make them deeper? He would have to use his discretion in any work of that kind. 

6102. Supposing that · the engineer. strictly followed ahe type drawings, and did not make any 
alterations in them which the peculiarities of the district warranted, would you consider he would be doing 
his duty? I should not. 

6103, Did you see the localities of Nos. 1, 2, and 3 bridges on the Derwent Valley railway before 
you designed those works ? I made no special designs for the Derwent Valley line bridges before the 
contract was let. Those diagrams represented in the book are not designs, they are mere skeleton diagrams. 

6104. Then you imagine that the engineer would adapt them to the peculiarities of each locality? 
I· should expect him to request the Public Works Department to furnish him with proper working drawings 
before starting any bridge. 

· 6105. Have you followed the details of English contracts? I know that in contracts in England a 
working drawing is given for every culvert and every bridge. At such and such a mileage, for one culvert, 
say, the detailed drawing is given for that particular culvert. Here in a schedule of prices contract it is 
not necessary. 

6106. Are you familiar with the English pra9tice that standard drawings are made embracing' every 
description, of work from the smallest culvert to the largest bridge, and that they are photographed and 
sent out to every engineer? I do not remember. It is many years now since I left England. Theee are 
not intended to represent any particular culvert or any particular bridge. 

6107. But sonie or the whole of them might be adopted as circumstances warranted? Yes, in the 
case of the particular drawings to which I referred to just now. · 

6108. Just answer my question. I want to find out who is responsible. Is that a type drawing, or is 
it the drawing for. a particular locality ? It is. a type drawing. 

6109. Would not the circumstances of the case be considered in connection with each locality? Cer
tainly; 

6110. The peculiarities of each locality are provided for by a special bridge? By a special working 
drawing. 

6111. In providing this did you understand from the Engineer-in-Chief that you would design 
bridges for particular localities, or would merely give type drawings? In the case of the Derwent Valley 
line, the time was so limited that it was impossible to give special designs .. 

MR. FINCHAM, 1·e-emamined. 

6112. By the. Ghairman.-W e understand that the provisional control of the Public Works Depart
ment.relating. to roads, bridges, and public buildings, is under you as professional head? It is . 

. , 
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6113. In the designs of bridges and works for roads, are all the documents s1;1bmitted to you previous 
to their being accepted? Yes, with very few exceptions, and those only of an unimportant character. . 

6114. We noticed some minor detai.ls of works on the bridges about which we should like some infor
mation, notably in 1·egard to the bridge over the Leven. This bridge has an overhanging roadwa:y, partly 
supported by stays, but principally so by the piles carrying the general superstructure. We noticed that 
the outside studs 1mpporting. the hand railings are provided in iron of an elaborate pattern. Did you 
approve of that form of construction, or was it a matter of detail wl1ich you left to the resident 
engineer? I approved of the overhang in several of our bridges for the mere footpath. The _cast-iron 
ornamental stays for the hand-rail were added with_ my approval for the better appearance of a bridge close 
to a township. _ 

6115. In the case of the Leven bridge, it bas been given in evidence that the cost of these stays was 
about .£175. Foi· this sum additional piles might have been provided, which would have enabled 
the roadway to be permanently and rigidly supported. Do you not think that. money would have been 
better spent in · providing additional piles than in putting 1,1p this ornamental balustrade ? · I could not 
say: without the plans, _and without time to calcufo,te whether that estimate would be correct. 

_ 6116. It was stated by the inspecto·r ~f works that the weight of these stays was seven tons, at the 
rate of about· £25 per ton fixed in position. Would that be an excessive estimate? ·Certainly; but 
the exact weight can _be furnished to the Commissioners. 

6117. We obtained the !O exact details, from the inspector. He provided the number of stays and 
their weight, which he makes seven tons for both sides of the bridge. Do you consider that an 
imperfect estimate ? I certainly think that seven tons for ornamental cast-iron work is an excess. 

"6118. These stays are about 2ft. 6in. in height; he assumed them to weigh l!~wt. each. Would that · 
be an excessive estimate for. a ·stout iron stay ? I am unable to speak definitely on that point, or· to form 
any estimate of the weight of those stays, from memory. · · 

6119. Practically we assured ourselves that his estimate is correct. Assuming it to be so, do you 
then think it prudent to provide . iron stays instead of adding additional piles to make the pathway 
sitjtable and rigid ? I really could not say that the additional pile, with the consequent extra work in the 
superetructure, due to widening the bridge, would have cost no more than the stays. 

6120. The footway is now sagging on this bridge, and.is several inches below the road line. Assum
ing that to be the case, do you still adhere to your opinion ? I see no reason why the footway should, 
if the joists had been carried sufficiently back. 

6121. But as it has· sagged, to what reason, do you attribute that defect ? Really I could not say 
without reference to the drawings, which I have not seen for many months. 

6122. Do you approve of the roadway of this bridge being weighted by metal ? Yes. 
6123. For what reason do · you adopt that plan ? The superstructure is 'protected by tarred metal, 

and the whole oftbe timber deck lasts·much longer, and the foothold for horses and cattle is much better. 
The open decks in frosty weather are dangerous. The traffic of horses ov.er open timber decks will fray 
the timber, and allow the moisture to saturate and rot the wood. The Corporation of Hobart took down 
the old bridge over the rivulet near the gas works in Macquarie-street, ap.d the timber decking which had 
been protected with the tarred metal was as good as the day it was put down, and that was many years ago ; 
had the deck been uncovered it would probably have been twice renewed. 

6124. How do you assume that there would be danger to· the traffic if metal was not placed on the 
planks? Because on frosty mornings the planks are very slippery. 

6125. Is that the only reason? The better preser;ation of the timber is another re~on. 
6126. Are you aware that in the neighbouring colonies this practice is.not followed? I do not know. I . 

began my practice here with the uncovered bridges, and deliberately ad_opted ,the present plan with the con
currence of the Engineer of Roads; 

6127. Take, for example, the Falls Brtdge connecting Melbourne with the suburbs south of the Yarra, 
and providing for a population of 200,000·: the authorities there have not provided any metal for the top of 
the planking at· that bridge. Would not a practice which suits that locality,-a very wet and low
lying ~ne, be equally applicable to the bridge over the Leven? The fact is that our open decks do not 
last, and what with bad ·weather, with frost, and with the traffic on the deck, the falling of bullocks is a 
common occurrence. 
· 6128. But would there be additional danger to cattle passing over this bridge, as compared with those 

passing over a crowded thoroughfare :in a large city wher_e :wooden pavemeut .is laid down ? .Far more 
danger with short planks than with blocks placed end on with the grain. . 

6129. Take the large streets of London, where a huge traffic is carried over inclines, which is not the 
case at the Leven bridge ; there the authorities do not place any metal over the paving-why should you 
then provide it for a small village bridge? There is no comparison between the two. I am well acquainted 
with the London paving. The blocks are in small blocks placed on end and provided with joints and with 
gravel and tar between. That is what gives the horses a hold. 

6130. What hold is there when frost appears and the interstices of the blocks 1n·e filled? The horses 
have always a foothold w_ith the joints. . 

6131. There the likelihood of cattle falling down is considered, but the authorities do not deem it neces
sary to have the metal you provide it? Perhaps not ; but I should not willingly give up the present 
practice, which my experience here, and the concurrence of ~ettlers in the country districts, have led 
me to adopt. 

6132. But we noticed that you have issued instructions that all traffic over these bridges was to pass 
at a walking pace. That being so, why do you need this additional p1:ecaution ? The instructions were 
i.l!sued at a time when none of the bridges were covered. . 
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6133. But the· notic~_-still remains? ·. But it is untl,er~tood that such noti~es apply 'cmly to .open -1:>~id~s:, 
. 6134. In advertising· for ,works for: J,o~~l 1-l,oad Trusts"do you consul,t the residents of·the l~cality,. 

1 
• 

before determining upoµ.. the wor~s? Yes. · All tb,e District Inspectors have had insti:uctions for some time · 
past to consult the,lcical autµorities whenjlaying out tl).e works. .· / : . . · · , . . _ · _, . 
. 6135; Then ,have you had° a~y complaiµts ,9ther than ordin;J.ry dues made to. 'you, by the local. . •' : . 
authorities as to the wa:µt ·of information •with regard.to such works?. The complaints have been very few in number. compared with the extent of t~e works la:icl out, ,' . . . . . . . 

· · 6136 .. Do you· not think it would:. be !1,11 adnntage i1~ constructing these wprks to· take the local , · · ' 
authorities-' into _your confidence and obtain their v_iews as to the mode in. which t_hey thtnk the _works 
shpuld'be ,designed? We always listen with every respec_t to.suggestions regarding road materia,l'or water~. 
ways, but the _local authorities would not be' consulted -in conµection with the design of any bridge. · · The 
desire a,s a whole is to throw that work and the responsibility.·entirely Qn, the Governm~nt. . 

·. ~137. Apart from suitability of design, do you· give :practical• effect. t~. the representation; of the. local"·· 
anthorities with regard to ·the size of the '.waterways? . Yes, in many cases. , · . - . , . ! 

6138. Do you think tl~at it has be~n'. to the advant~ge of the Department or otherwise in hav:in'g : 
accepted the sug~estfons ? In some c_ases to their ad vantage, in ·others to their disadvantage. . . , . _ · . ' 

6i39: But generally speaking, how ;would the bafa11ce be? I think rather to their disadv_aritag~. 
6140 •. Why?. Because so:seldom you find real]y good practical.men in these road· trusts. · 
6l41: :OQ you n~t think a residep.t Jf a district ablet~ 'advise the'Gov'ernment or to indicate where. good , 

gravel or stone may be obtained'! Yes;· I ,should always respept -information of that kind .. ~ut _the-. 
Dep~rtment is better able to judge whether for certafo traffic gravel or broken stone should be reco~menued. 
,'' 6142., As to providing money fo~ these works, do you think the time in, which the moneys for.the· 

. various local works· are spent is·the mostijudicious and. advisable? We have no fixed.time for the expeh-_
diture of the money: It ha('l·always to be 'spentJ,as soon as possible after the consent of,the ];load . 
Trustees as to maintenance has betm obtained. . All the dtstricts are clamorous for the prompt expenq.i~ure _-

, of the money. . . ! . · . · 

. . 6143: If you ign~re , the . representations of residents ~s to g~avel or ~etal, is it desirabl~ t~ gi':e . 
' way to the'm when they clamour for work to be don,e at an improper tiµie _?. We do not give way to then· 

representations without due consideration'.. . · . · · · · 
6144.· It'has been' point;d out bym~~~ Road Trusts that the Government c11,rry out road work

0

·either' 
at an advanced part of the autun:m or iidhe middle of .winter .. Could you not adopt a: plan by which-the 
1·oads should be made in spring or the early summer months? ;Most certainly; and ther_e you would at once -
be· met with .. another· objection, ,namely,: that you· were taking the men away when they were required. for ' 

\. ' 

,\ ' 

'i, 

·.,. 
i·" 

,\-, 

harvesting, &c. · · !·. · . . , , . · · · · . . . · 
6i{5. Yes ; but the ha·rvest- is in the ~utumn; not in the sun:imei,.- Suppose you called for 'tenders' 

between the commencement of .October and the end of December? In some parts of the · Colony that 

, ' ' 

would be an advantage, put, in other I parts, it is a matter of in,difference whether you do the work _iri 
summer or winte1·. I . . . 

6146. Can you suggest a,n-y plan. by, which public money can be more economically ~pent than under' ·, 
. the present ,system? Doe_s your ·questiol)- refer to the season of the year only? 

. '6147.' I mean· combining. all risks a-hd adva~tages? 'No, r'c;10' not think so. ' 
6148." As to.the public buildings of;the Colony,.have you considered the plan adopted by the archit~ct·. 

ill' designing the foundations oHhe new <;:Justom House at La.unceston? . I haye. · . , . . , · · · 
· 6149. Do you consider ~he provisio~ suitable and necessary? It is a·perfectly stable and sound design.· 

. · 6150. Do you thi~k such a st~ucture :as that requires th_e enormous mass of brick_ and wood that· 
has been provided? I think all the. brief and woodwork provided is neces_sary in such a ba_d foundation. · 

·6151. Are you aware that ·the p~·ickwork at the 
1

foundation und~r·the portico i~ upw~rds bf 8 feet in 
thickness ? , Very likely, but. that width only runs_ up for a short tlistaiice, and- it ·~ill have _ to take; the 

. r&turns and projection~ introduced for arqhitectural effect. • . · · · · . · ; 
6152. And under this is a massiv~ timber floor· supported on piles, around which a large body <Yi_ 

concrete is placed ? Around which will 1be placed concrete. . ' . 
· · 6153. No ; around ~hich concrete is now placed? . Ye~, ~ome is now placed, but. concrete will also be· 

placed over· and along the edge of the plank :floor. _ · · · · · · 
. 6i54 .. Why did you adopt this very subst~ntial forrr: of construction ? Si~ply. because no bottom w.~s . 

obtainable. . ) , . - . . 
. 6J55. · Would it not have been bettet to have sunk small shafts at different places to the solid ground ·: 

and filled them in with concrete, and then have connected these shaft~ by relieving arche,; and have built 
.the superstructure on· them ? . No ; . I approve of the present d'esign. · · · .. · 

6156.,' B~t if it could have been done ·for a third part of the present cost, how wotild that ~ffect youi 
view ·7 If you suppose that a substantial foundation with. the excessive depth required could hay!=)·_ 

- been. obtained at a third pf; the cost, :I. would have preferred·. the concrete open work to, the. timber'; · r . 

but .I do not 'like supporting: a building _bf any importance by relieving arches resting· on· piers, :unless :the 
piers rest' on a first-c!ass fou'.ndation .. , ! · 

6157. Supp~se it did· rest on ·a 'first-class foundation ? If' the cost . were equal, I would prefer the 
brick and concrete to the timber. · 
· 6158. That is· not'th~ condition I attach'to it. If shafts or pi~rs, say 3 or,4° feet'square, wer~ sunk·_ on 
the lines of these walls ~own to the solid ground and filled in with good concrete, and these piers -connect~d. 
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by relieving arches, would not that carry the superstructure you intend putting on the foundatiop.s at the 
new Custom House, Launceston ? It would be perfectly practicable to have put the whole building upon 
~on~rete in the same way, on a small scale, as is done with the new Foreign Offices in Londo·n. I ·went into 
the question of cost and strength before directing the architect to-adopt-the present plan .. · · · 

6159. But do you think there is any analogy whatever as to cost and strength beh~ecn such buildings 
as the ne,T Foreign Offices in London,. designed to serve the purposes of a city with four millions of 
inhabitant.s, and.a small Custom House for a country town in Tasmania with only 17,000 inhabitants? 
The plan to be adopted was·the same, the difference being in the thickness of concrete required to carry the 
weight. · 

. 6160. · Then you think the plan adopted is the best? I nm quite satisfied with th~ ·present plan; 
it is both strong and lasting. . · 

6161. In reference to the post office being built at Launceston, are you conversant with all the details 
of that building? Generally, yes. · · . . .· 

616~. We noticed that the ar~hes covering ·certain do01;ways in the foundations were built roughly, and 
without any centering. Is that a plan of which you approve? The whole weight of the work above 
is really taken by the iron lintels ; the relieving arches are of little importance. 

6163. Then, if they are of 'no importance, why place them· ·there? Simply because it is the. usual 
practice. 

6164. But when relieving arches are placed in a building, it is generally in accordance with the 
plan: now these have been built in brickwork. in an uncertain way; there has been no.attempt made to 
use centering or outline ? Yes, I noticed myself .that the arches in one or two of these cases were roughly 
built. · · · 

. 6165.-Who determines the· quality of bricks used in these buildings 7 They are all subject to the 
approval of the architect in charge, and, in his absence, of the inspector. 

6166. Are you satisfied that the bricks now used in the post office are· of good quality? Yes, I. am 
satisfied with tlie bricks in the post office. 

6167. How, then, do you account for the vegetation which now appears on the bricks in the foundation 
of the walls of this building ? I have not noticed it. · · · 

6168. But it is a fact patent to anyone. A green film has appeared on nearly-the whole of the brick
work of the foundations of this building. Was your attention drawn to it 7 No, I have not seen it. 

6169. If it is the case, could the bricks have been prop_erly burnt and seasoned? It might occur from 
dampness after the bricks were placed -in site . 

. ·. 6170. On the under face, exposed to sun and air, and on bricks that- have been only recently laid? But 
not above ground-it is in the foundations. · 

· 6171. Of bi·icks only recently laid? I ·should- suspect bricks having that appearance recently laid 
and exposed to the air. 

6172. How long has the contract been let for the post office in Launceston? About from six to nine 
months. · 

6173. How long have the foundations been put in? I cannot remember? 
6174. Taking all the circu~stances into acC!ount, do you think it reaso~able to assume that vegetation 

would have arisen from causes other than those I have described? I cannot say what is the cause, as I 
have not noticed it. 

6175. By 11:lr. Stanley.-How are the surveys of new roads effected, Mr. Fincham, or alterations to 
existing roads? A line is generally roughly marked out by the District In11pector, and the survey is after-

-wards taken up by an approved surveyor. 
· 6176. Before the construction of roads, especially tluough difficult country, is undertaken, are any 

sections taken over the line of road ? Yes. 
6177. By whom are they taken? Sometimes by the Engineer of Roads himself, sometimes by the 

engineers temporarily employed, _sometimes by such of the district inspectors as are able to use a level. 
6178. Then do such sections accompany the specifications when inviting tenders for the construction 

of new roads 7 Yes. 
6179. Can you instance any· cases where such sections are provided? I can produce any number. 
6180. I think it would be as well to do so-the Commissioners wish to satisfy themselves as to the 

system pursued ? The Engineer of Roads would be the best man to produce them. 
6181. Are you well acquainted witl1 the road from Emu Bay to Table Cape, and beyond towards 

Circular Head? I used to. be well acquainted with it. I have not travelled over it officially for three 
years past. 

6182. Has your attention been drawn at any time to several considerable detours made on the road 
between Emu Bay and Table Cape which might ha:ve been easily avoided with great advantage and 
convenience to the traffic on the road? Many suggest10ns have been made for shortening the road in 
several places, and some of them have been adopted; others have been rejected after examination and 
report has been made .. 

6183. There was one case to which my attention was drawn in travelling over the road. 
[t lav between the 101½ and 103¾ mile posts. I should think quite half a mile might have been saved if a 
strai~ ht course had been followed. The land through which this deviation would have passed is 
unirriproved, and, as far as I could see, there could be no possible objection to the alteration.· Do you 
recollect the place I. refer to ? I cannot recognise the spot by the mileage. 
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· · · ' 6184. 'Rav~ you any plan in the· office showing the lines of main road throughout the Colony? ,No; 
. • but I had a book prepared iri.· which is noted the 'position of every culvert. and bridge on each main road. -

I .prepared that book in consequence of no map existing. . 
· : 6185. Are there no district maps showing the lines of road? Oniy in short and disconnected portions, · 

and then only to a scale which is useless for construction purposes. · 
. · · .6i86. Do you not think it wou.ld·be valuable to have maps prepared showing' the main roads in the . 
~different _districts? It· would be very :useful, not only for the .Public Works, but also for the Lands 
· Branch of the Department. · : · · · . · 

• . 6187: 'Has your-attention at any tirne·been drawn to the new road that ha~ been constructed from the 
main road .fo the Flowerdale Settlemenq Yes, I am acquainted with that road. 

- 6188. Do you think this road·, as constructed, has been judiciously selected? No, not at its 
_junc\ion with'the main road. · 

. 618~. Co~ld not the steep hill which this road passes over have been avoided altogether by keeping·• 
along the sideling? Yes, I thin;k so. . · . · . . . . ... 
. 6190. Who made the survey of that road? I think it was surveyed in connection. with the Lands 
.Department ; it practically followed the'reserved road. · · 

6191. _But before spending money in permanently· constructing a road, is it not usual, for an officer of 
the Department to visit the road and see if improvements could not be effected? Yes, , he does so 
in the case of important improvements ;· but he is tied, and always ·has been, from want ·of. means that 
would ii,llow of any extensive re-alignments for the roads. Sometimes compensation· and fences are· the 

·.block; sometimes. the necessity ofjoini~g his new work to a completed work already done und_er the local 
~uthorities. · 

6192 .. Were there any obstacles such as those you refer to in the case. of the Flowerdale road.? Yes, 
compensation and fences. · That bush l_and which you saw there was sold only. a few years since at about 
:£4 per acre. There would have been compensation for severance and fences on both sides of the road. 

6193. Was this considered before : the road was perinane~tly ·made ? I do not think it was, but the · 
, suggestion for the deviation you refer td has since been •made, with a view of constructing it out' of sub-
. sequent instalments granted ,for th~ roa4. · · . . . . . 

6194. ·Has any surY~Y been made ~f the diversion? I believe the District Inspector went over the 
line, hut I _think no survey was made. · \. 
. 6195. I.may state, Mr: Fincham, tp.at Mr. Ctessw~ll's n'ame WrJ.S mentioned· in connection with this 
road at FlowerdaJe ·: what had he ,to do with it, or did_ he make any report on the subject? No,· I only 

· remember Mt. Edward Atkinson, the Inspector at Table Cape, in connection with it. At that. time Mr. 
·Cresswell exercised a general supervision over the other inspectors on the North-West Coast. In that way 
he might have been' connected with it .. 

6196. In the case of bridges over:tidal rivers, in your experience has not the timber been affected 
·by _the marine worm.:.....-the timber in the piles? Yes, the piles of the old· Leven bridge were very much 
nffected. · 

6197, Has it never occurred to you that it would be desirable to protect the piles in such localities · oy 
'sheathing them ? · Yes, it has.. . · 

6198. Will ,you state why this was ·not done in the case· of the new bridge over the Leven?. Because 
· I think the pr.ecautions taken, which will be best described by the Engineer of Roads, will be equally 

effective .. Proper charring and tarring constitute a good precaution. I know of piles 'in the sea-water at 
Hobart thus protected which have rell1ained uninjured for eighteen years. Again,- any small .damage -to 
the sheathing, in driving the piles for :instance, _would be .quite sufficient to allow of the entrance of the. 
worm. 

61:99. Then; in your experience, you find that charring and ta1Ting effectually prevents the entrance of 
the worm? It does for a great number of years, if perfectly done.. . . · _ 

6200. 'Has yom; ~ttentton ever be.en drawn to the advisability of usi.ng iron screw-piles wll.ere the bed of 
·:the river is suitable, instead of masonry ~r concrete piers 1 I have considered them'. . . · 

6201. Di> you not think they wo,uld be much more economical? · I have considered them, as against 
timbe1· piles. I do·not know of any masonry or concrete. piers· to bridges on roads wliere iron screw-piles, 

. could have been substituted with advantage. 
· . · , 6202. Are the specifications and :conditious f~r ·contractors for ro~ds and bric].ges prepared in your office,': 
· or-in that of the Engineer 9-f Roads ?1 They are prepared in th~ general office, under the direction of the 
'Engineer of Roads. ' · ' 1 

6203. Have the general co?;1ditfons. upon w:hich contr_3:cts a1:'e let received y~ur general approval? 
Yes, we have altered tliem from time to time as circumstances required. . · , . 

6204. Do you·not consider that any of these conditions are calculated to be oppressive to contractors, 
and lead to hi~her prices being aske,cl, by tenderers with a view to protect themselves ? No, not for one 
moment. I thmk strict conditions are necessary.. , , · · 

' ' ~· 

AFTERNOON SITTING. 

P,resent.-:-All the Commissioners and the Secretary: 

MR .. JAMES FINCHAM,_ O.E., examination continued. , 
,6205. By Mr. Stanley.-Look at clause 17 of the conditions of contract for roads·· and bridges. · Do. 

yoµ 'not thin~ that such a condition is calculated to press unfairly on a contractor. The-section gives the 

·.- .... ,, 
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Director of Public W orka powei· to suspend the whole or : any portion of the worJ{ should the contractor 
refuse to execute extra work without charge?. It is necessary to protect the department against obstructi:ve 
confractors, btit I do not know of one instance where it has been put in force. 

. 6206. Then in that case you look ·on that condition as one to be· enforced o_nly in very special 
circumstances? It would only be used in extreme cases. 

6207. Will you explain the 31st Section : "'!'.he Director of Public Works shall be entitled to terminate 
the present contract after giving ten .days' notice to the .contractor, and may- complete the works at the con
tractor's cost and risk." That is rather arbitrary is it not ?_:,there is nothing to show under what 
circumstances work can be taken out of the hands ofthe contractor? A few words h,1ve been omitted from 
the manuscript portion, the intention being that if contractors ignore the provisions of the clause the Pttblic 
Works Depa1;tment shall have power to punish them for it. 

6208. Does that apply to sub-contracts? It does; we have found that provision necessary. 
6209. With rega_rd to security, what is the provision in regard to contracts, say, for large bridges?

dq you require a cash deposit, or in what way do you obtain .security? We take a small cash deposit with 
the tender, which is held until the completion of the contract. 

6210. ls that deposit a percentage on the amount of the contract, or how is it' fixed? It_ is fixed 
actually as a small percentage, but we treat the matter according to the importance or otherwise of failure 
to the Government. In the event of failure by the contractor to complete the work, the deposit would be 
forfeited. 

6211. Is it your practice to provide a penalty for non-completion of the' work in the contract time? 
Always. 

6212. How do you fix the amount of the penaity-is· it by a percentage on the amount of the contract? 
No. it is fixed arbitrarily according to the importance of the contract. 

-6213. As a rule, are these penalties enforced? Ver.y rarely. I require, however, that a contractor 
who is likely to be over his time should make written application for an extension, and this, after having 

· been referred to the local inspector, is submitted, with my_ recommendations, for the Minister's decision. 
6214. Where a contra'ctor cannot show good cause for delay in co_mpleting the work, is it the practice 

io enforce the penalties? Never to the full extent. It would mean simple ruin to many of our small 
contractors if it were done. In bad cases my practice has been to enforce. the penalties up to the value of 
the additional supervision entailed on the department, by the time being lengthened. 

6215. But do you think it is advisable to retain a condi_tion in your contracts which is to all intents 
and purposes a dead letter? The conditions and specifications are, Jike others, more to protect the depart
ment against bad contractors than to -harass good but, perhaps, UI\fortunate men. Unless we had strict 
provisions there are plenty of bush lawyers as contractors who would only too readily take advantage of 
UL . 

6216. But my question referred to cases where no sufficient or reasonable excuse could be given for 
delay. I understood you to say tlrnt in such cases the penalties were not enforced to the full extent. If 
in such extreme cases tlrn penalty is not enforced, why retain a condition in the contract which is to all 
intents a dead letter? But the contractors do not know if is a dead letter. 

'6217. What is your practice in referen·ce to tenderers who fail to take up their tenders ?-do you 
disquali(v them for any stated period, or what is done ! The deposit is forfeited; and, unless there are 
extenuating circumstances, the contractor-is disqualified for a certain period. 

6218. And is that rule strictly enforced? Yes, unless there are special and extenuating circumstances . 
. 6219. Is it the practice of the department to invite tenders for all important public works? Yes. 
6220. Does the construction of plant for harbour improvements come within your department? 

Partly so, yes. · 
6221. Are you aware of any dredge'having been let privately without tenders having been called in 

a public way? Yes ; the dredge for the Mersey was so let by the Government. · 
6222. Under what circumstances was th~s done? It was not done through me, so I cannot say. 

· 6223. I understood you to say that the letting of .such work came within your department? It does; 
but the case referred· to is the only one I know of in which we have required any dredging plant. 

6224. To whom was the contract let? To Kennedy & Sons. 
6'225. And you cannot explain to the Commissioners the circumstances under which this was let 

. privately? No, I cannot. 
6226. Would you explain shortly, for the information of the Commissioners, what staff you have 

employed in connection with the Roads Depai·tment? I have, first, the Engineer of Roads, then District 
liispectors. 

6227. How many District Inspectors are there? I think there are ten. Under these, for special 
works, there are Clerks of vVorks, or Sub-Inspectors for the various districts, and in the office the work is 
carried on by Clerks and Draughtsmen employed for that and other branches. 

6228. Are the several salaries provided in the Estimates ? Only in the case of the Engineer of Roads 
and one District Inspector: all the others are charged to the several votes under which tliey are employed 
I have repeatedly, in my annual reports, called attention to the necessity of some special provision being 
made both for the ;Roads and the Railway Staffs, as it is impossible to apportion with accuracy charges for 
time and travelling expenses of the various officers amongst the works upon which they may be engaged. 
'The District Inspectors take the supervision of schools, police stations, and so forth, as wellj as the super
-vision of roads. 
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6229. Are the salaries-apportioned and charg~d to the diffe1:ent woi·ks' upon which ·they a
1

re empl~yed l 
according to the time' 'they devote · to the several works? Originally _so; . but the plan. was foun~ _so 
, unworkable _that an ai:mual: percentage is now s~ruck by the accountants. 

' '6230 •. Then; accordh1g to that perCel)tage, their salaries are charged to the various w01,ks: is that so'? 
It is so. · · ' · . , · , · ., - - . . - . 

6231. Can_ you state, apl?ro_ximately, what th~ total e~pen.dJture in your department is, under t~e head 
-of." Road~, Bndges, ·and Bml<lmgs?" I can supply that. . · . . . 

· 6232. · Will you do so; and also state what amount is paid annually under the head ''Supervision" for 
the same works, a_nd furnish that informatiorr for the last three years? I may inform the·Commission that; 
for the satisfaction of Parliament, I prepared a statement showing the percentage of supervision to outlay, 
extending b~ck for several years. · , · · ·' · 

6233. What did that. amount to -?.:._do you remember? It-averages · 7½ to 8 per' cent., :including all 
charges. , - · · · ' 

6234. _That includ'es- everything? Yes, and travelling expenses also, which, cQnsidering the scattered. 
nature of the work, is very reasonable. · · · · · · · 

. 6235. What systefu is followed in keepi~g ac~ounts of expenditure in'_this branch ofy~u:r depa;rtme~t? 
I must r(;lfer you to the acco,untant for that. . . . . · . . . 

. 6236. Can you say generally if tbe expenditure is kept separately for each vote? Yes, certainly. 
'6237. Is the_ amount voted for any . particular woi·k necessarily spent upon that work,· Qr are votes 

, transferred under any circumstances.? The money is necessarily spent upon the, work for which-it is voted? 

Derwent Valley Railway. 
6238. I wish to ask you a question in respect to the Der~ent Valley Railway. We have it_ 1n 

evidence that Mr. Atkinson wa15 employed in making a survey of a deviation- of the line at Back River · · 
after the contract was let. Do you recollect the circumstances under which he was employed? No, I do: 
·not know if he was employed in making any survey th~re. · · · 

6239. :Eie stated in evidence that he had be(;ln employed making a survey of a deviation of the li_ne· at ·: 
'Back River with a vie"' of shifting the line on to the solid ground, and avoiding the necessity of having . 
to build retaining walls. Can you furnish the Commissioner with ·a copy of his plan of the surv~y, or any 
report which you have from him on the,subject? I know nothing about it. Mr. Atkinson was sent up to· · 1 

•give general -assistance to Mr. Sheard soon after he took charge. He was with_him five or six weeks. 
I know that he surveyed the deviation at Iva_nhoe, but never -heard that he was employed near the 1:lack 
River; it niay have been so, but I was not Rware of it. • . · · ~:. 

6240. As Mr. Sheard, the resident engineer, is ·absent through illness, would you be good enough to ,-
. iscertain through his office whether there ts ··any record of any such survey having been made by Mr . . 
Atkinson, or any i·eport upon the subject? I will; but, although I am not aware ofit, I think the survey 
to which you refer inust be the present line to which the rails are laid, as Mr. Sheard's ·object was· to shift 
that portion of' the line. as mu.eh as possible on to the solid ground. 

6241. Can you say how much. the centre line was s_hifted? Not from memory; it would vary. 
6242. At the Back River culvert? I cannot speak sufficiently clearly. 
6243. Can you ascertain'? Yes. 

Roads, Bridges, and Buildings. 
6244. By Mr. Lawder.-Can you give the Commissioners an idea of the amount of cqntrol you. 

exercise over the works on roads, bridges, and buildings generally? I have no executive control over· . 
them whatever now ; my control is more of an administrative character: 

6245. S,ince when has your control been restricted? Since the appointment.of the Engineer of Roads. 
6246.· Can you giv:e ._us the date. of his ~ppointmeni? It was two or three years si'uce.· I can·· 

supply the date. . · 
· 6247. You can· anyhow give us· a description of the procedure which is followed in initiating works, 
projecting estimates, obtaining plans, &c. for carrying out the works? To begin with, the expenditure under 

.. the "Waste Lands Act" I submit from tin;ie to time through the Ministers for_ approval of the Governor 
in Council the amounts to be spent, or rathe~· the amounts available, in the several parishes.: Upon . 

. approval being obtaine_d the Engineer of Roads is notified, and he then makes ·arrangements for the pre
paration of contracts in the several districts. With regard to the votes of Parliament and for special public 
works; I re~eive from the Minister an order to proceed with the expenditure authorised, he sometimes · 
indicating the works that are considered .to be of the most pressing importance. ' 

6248. I presume you are allowed to originate .new works? Ex~ctly. The Engineer of Roads is 
:again notified of this, and sets his inspectors to work. When the necessary particulars for contracts are 
sent in they are_ revised_ by the Engineer of Roads, ,necessary drawings attached, and they are then kept . 
in readiness for the consents of the Road Trusts to the maintenance of the several works. ·When these are 
received, tenders are called, scheduled, and submitted for examination and recommendat~on to the Engineer 
of Roads. These,-in turn, al'e: all revised by me as the more directly responsible member of the Board of 
Tende1:s when dealing with public works. . The Board having made their recommendation, the tenders are 
finally submitted for the approval of the Minister. I sign the notice of acceptance of contract, furnislµng 
duplicates to the district inspectors.. The whole matter ,,is then in the sole charge of the Engineer of 
Roads, reference being made to _me when disputes arise, or questions of extras or proposals for extension, . 
of time crop up. The same plan obtains in connection with such sections of the main road system as \ire . · 
maintained'directly by the Commissioner· of Main Roads. Where the roads are maintained by the local,' 



246 
Boards, a statement is, submitted by them as to the proposed expenditure, and this is examined by the 
Engineer of Roads. With regard to the supervision of_ work done by the Main Road Boards with· the 
Government subsidy, I have always made it an 'instruction to the inspectors to watch the expenditure, and 
to assist the Boards, without being obtrusive. At the same time, where technical assistance is required in 
the repair of the more important bridges of the main road system, the inspectors havebeen instructed to 
offer their •skilled labour and assistance to the local Boards at any time. 

6249. Are the inspectors called upon to directly supervise and carry out work for the local Boards? 
They are allowed in case of any special work. · · 

6250. Generally speaking, are they generally called upon to give· their assistance, or .only in special 
_cases? 'l'hey are only supposed to actively_ interfere in special cases. The instructions they have are, that 
any complaints must be made through the head of their department, as it would be very undesirable if a 
rlistrict inspector were put in a position_ where he could come constantly in collision-with the local Boards. 

6251. It is not usual, I gather from your reply, except in special cases? Except in special cases . 
. ·6252. You have informed the Commissioners how the estimates are made out, and the con

sideration they receive, but would you inform them how a fair distribution of the amount to be spent upon 
road construction is arrived. at, and the initiation of work upon these roads-how does the demand for these 
works appear, or how is it shown or brouO'ht forward.? In the first instance, the district inspectors prepare 
their own statements of the necessary work in eacl1 district, and also report upon the various sugg·estions made 
by Members of Parliament and residents of the disti-icts. These are examined by the Engineer of Roads, 
wl;io submits them with a short report in each case.to the Minister. The Minister .then examines them in 
detail, and consults, where he requires more information, both ihe Engineer of Roads and mysel£ After 
this, the whole scheme is practically arranged by the Cabinet. . 

6253. Are the grants made simply in lump sums in the-gross, or for each definite project separately? 
_In instalments, upon the definite project. 

6254. That is those referred to as being sent in by the District Inspectors? · Yes. 
6255. Then, the distribution funds in detail rests entirely with the Cabinet ? Yes. 
6256. Does this system work well, so far as you have been able to observe? I think so, but I have 

long felt that it has been a matter of the greatest difficulty to adjust the several proposals in a perfectly 
equitable manner. From my personal experience I know·-of the immense amount of trouble that has been 
taken to secure this equitable dealing. , 

. . 6257 .. You have promised to supply the Commissioners with a list of your stafi~ showing the cost 
thereof; would you also, in supplying this, show separately the amounts expended by the local road trusts, and 
that expended under the direct supe1·vision of the officers of the department? Does your question refer to 
main roads. · 

6258. It refers to the expenditure incurred under the road trusts? Then that. would be necessarily 
confined to main roads. · . . 

6259. In preparmg this return, would you show the expenditure ·carried out under the road trusts 
separate from that under the department, and also add a-list of your own staff and that of the Engineer of 
Roads? Yes. 

'6760. By whom are the inspectors appointed? Jn each case on my recommendation. 
6261. Do you generally satisfy yourself of their competency? Yes, by pers_onal enquiry. . 
6262. Do you find it difficult to obtain duly qualified men? For general roadwork, yes, but not so 

difficult for any timber bridges. In selecting the men, I generally give preference to the skilled mechanic. 
6263. It is in evidence that some of the inspectors of roads are not qualified, and are unable to use 

any of the necessary instruments for laying out a properly graded road. Is that so? One of the very 
best inspectors I have is unable to. use an instrument. · 

6264. How does he lay out his roads, then ?-how does he · prepare the necessary sections? Where 
sections are required, in cases of men who are not engineers the sections of an important road are levelled 
for them. · 

6265. By whom? By an engineer temporarily employed. 
6266. In the case of the road on the east side ~f the River Cam-the ·Mooreville road, J think-it has 

been stated in evidence that it was first taken at a very steep gradient, about -1 in 5 I think it was, and a 
·certain amount of money was expended upon it. About seven or eight months ago the fact was reported to 
Mr. Duffy, who inspected it, and sin_ce· that time nothing whatever has been done,. though the work lias been 
stopped pending the settlement of the matter. It was then pointed out, I beheve by Mr. Dufl:V, that a 
much better gradient, of about I in 30, could be obtained, and I believe he adopted this in the altered align
ment .. Further evidence.shows that some of the inspectors were unable to use even a boning-rod, and con-

. :sequently had to do their alignments by guesswork .. I need hardly say that wl~ere a lar~e amou~t of money 
· has to be spent in the construction .of roads, that not only for the purpose of fairly gradmg the hue, but for 
accuracy in the amount of work to be done under the contract, it is necessary to have proper sections and 
sometimes cross sections of the ground, and how can these be prepared without properly qualified men? 
I doubt the statement. 

6267. You doubt the evidence? I doubt the evidence that any of the inspectors cannot use a boning
. r~<l . 

. 6268. Do you consider a boning-rod suitable for obtaining a proper section? ~ o. As I have already 
· stated, in the case of any important deviation of a road, an engineer or surveyor 1s employed to do that 
. section ·where the inspectors cannot do it. The inspector at Emu Bay, in the neighbourhood of which the 

road you just referred to i1:.1 situated, is an engineer by profession, and perfectly well able to use instruments. 
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: 6269:- Then y.ou:cannot;·explain- why the delay has occurred-the ·Engineer of Roads not having dis

posed of this _matter within tpe time I have stated? No; I cannot. 

6270. Wliat 4o you consider would be the life of the timber piles in·the Leven bridge? They should'. 
last perfectly well about 15 y~ars. , · · · . 

6271; :Not mor.e·? Possibly ,more. They are sound timber, cut free of heart or sap. 
. . 6272. You: have stated that you consider the placing of metal and tar upon the wooden floors of bridges 

w11l,-save ·the frequent renewal of the flooring. Do you meah the frequent renewal caused by exposure, or 
by wea1, and tear of traffic? Both; It also saves the whole of the superstructure,.as th~ :tµain girders are, 
_protected in a· w!ly which would be impossible with an qpen .deck." 

6273. I presume the renewal of this tar.and metal would form an 'important item, and will have ~o he· 
.seen .to? In ctmrse of years it would want repair.. ·. : . . · · 

6274. With heavy t;affic would it not go· into holes? If properly made, no more than a well' made,· 
metal road would. · · 

6275. A metal road requires to be renewed, as it gets into holes-in a certain time. How long do you 
allow for six inches of metal to be worn through -:with heavy traffic? I ·never attempt it with, six inches of 
m_etal.. 

6276, How much do you place on when you renew? We have· not renewed. 
6277. It is in 'evidence that you ha~e six inches over the Leven bridge? I doubt that amount.. I did 

not say so. 

6278. How long d~ you think six inches of metal would last? I cannot tell you. 
· 6279. It has been brought under the notice of the Commissioners that wooden culverts have been put in 

under very high banks, on the North-West Coast, where pipe culverts might have been put in and ;have 
formed a permanent instead· ofa temporary st_ructti.1;e involviug the cost, of repairs from time to time? No 
doubt they _are used in many places. · · . · . · 

6280. It'is stated that pipe .drai~s. wer~ specified in the contract, but wooden culverts put in neverthe.._ 
less? I know nothing. of the matter to which you refer. Possibly !he Enginee·r of Roads can explain; · 

6281. You :did not sanction the alteration?. I did not. It is 'a matter that would not be referred to 
me. 

· 6282; · It has also been brought under the notice of the. Commissioners that plans and schedules for 
works for which tenders had been called had not been placed in the public places specified for, their exhibi
tion up to within a very few days_ of the date fixed for the tenders being sent in. In the case of the Hellyer 
bridge, for which tenders were invited to be sent in up to the 17th March, the plans and specifications were 
not to be seen at the post office, Emu Bay, until the 16th March? I know nothing of it; but I do know this, 
that it.is a· common practice with some contractors to borrow the plans, &(l. from some local office, as .. the 
post office, where they are exhibited, and keep theni. The consequence· is, that before others can be gof to 
take the place of those stC?,len, the date_for the tenders being sent in has oft~n elapsed. . , · 

6283. Is there no means of preventing this? Except by cautioning postmasters and postmistresses. 
6284. Do you think this is done with th_e intention of preventing others from tendering? Som·etimes 

and sometimes from sheer indifference. _ 
6285. Then, I presume, strict measures are essential that this should not obtain? We have sent 

circulars to those who have custody of the plans from time. to time, requesting them- not to allow the· 
plans out of their possession unless upon a- written receipt from the person applying for them. · .. 

6286. Through what agency are these plans and specifications forwarded to the various places? They 
are forwarded by post from the· department. · · . 

6287., With reference to the Forth bridge now building, the Commissioners observed that the 
:waterway of the original bridge was 125ft. single span. In the bridge now being erected th_ere are two 
spa11s of 90ft. each, with a single pier. in the centre of '--the river formed of wooden piles planked. 
Can you give the Commissioners any idea why the waterway was increased, and why it was decided to 

-place the pier in the centre of the river? I believe the original span was considered unnecessarily-large, 
and the pier was put in the centre of the river in· order to economise the cost of the whole structure. 

6288. Will the cost of two spans of 90ft., with centre pier, be less than one span of 125ft. ? Although 
the one span was unnecessarily large as a span, more waterway was required, because when· the original
large span was built the pi:esent solid embankment on the west side of the bridge was filled in with tim
bered work throughout. It gives ample space for the flood waters. 

6289. Do you mean that extra waterway is now provided under the west approach to the bridge,
because it did not seem so to the Commissioners ? I mean that the whole of the flood flowing on the 
w'estern side of the river having been originally spanned by a timber bridge, and this timber bridge having 
been to a large extent replaced by a solid embankment, it was necessary not only to be prepared for a 
backwater crossing at the e_xtreme west end of the bridge, but to increase the waterway of the river 
itsel£ It was partly from that reason, and partly from motives of economy, that the bridge with two 90ft. 
spans was decided upon. ' 

6290. It does not seem that the t~o spa~s now adopted ~ould be cheaper than the single span. The 
Commission!Jrs observed that there was no extra ~aterway in the west approach of that single span of-125ft., 
and from enquiries could not gather that any"extra waterway iA needed. With reference to the two spans 
of 90ft., itis in evidence that the single span of 125ft. has been sufficient within the last five years anyhow, 
There does not seem to be any reason for increasing the waterway? I think the fact of the pier ha,ving 
been put in for economical reasons fully justified· us in increasing the total waterway over the 1·iver. The 

, waterways to which I have referred, on the extreme west end of the bridge, do exist. The· Commissioners 



may not have observed them. 
gravel. 
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They are constructed of solid logwork, and are covered with• metal and 

6291. The water did not flow there? It flows underneath. 
6292. Where will the proposed railway crossing be? That is hard to say. 
6~93. Where do you expect it to be? Not .far from the mouth of the river, near Williams's. 
6294. Then it would not have been possible to have saved the cost of the bridge by having a combined 

road and railway bridge instead? No,· certainly not, unless you divert the whole railway traffic. That has 
been suggested, but the plans of the bridge are not prepared yet. It has been suggested by residents near· 
the mouth of the river that a railway bridge crossing where I proposed it should be, combined with a· 
road bridge, would be suitable. · · 

6295. Do you think a combined road and railway bridge could have been constructed? The railway 
bridge could not possibly serve the purpose of a new road bridge to the township. 

6296. How far is it away? Two miles. . 
6297. During the inspection of. the Fingal Railway the Commissioners also inspected the road bridge 

over the South Esk at Avoca. They observed that during floods the water rose to such a height that 
some thick branches of trees were caught in the struts of the bridge. We were also informed that the 
water rose within three or four feet of the floor of the bridge at its centre, and within about one foot of the 
floor at the entrance to it. Can you tell us why the planking was placed between the inclined struts of 
the roadway girders on the upstream side of the bridge? To prevent branches getting into the space that 
was left opeu. 

6298. Do you not consider that the waterway has been constricted owing to these spandrels being 
blocked up in this way? It is, if the water gets above them. 

6299. Do you not consider that if large logs and trees are carried down this stream, that the structure 
itself is endangered at the time of heavy floods, the water rising to the height I have mentioned? No; I 
do not think _there is much danger, because the exceptional height of the floods there is due to the backing 
up caused by a large discharge from the St. Paul's River just· below the bridge. Every precaution was 
taken when the bridge was designed; a surveyor was sent down to take a proper section, and get informa
tion a,i to the flood levels, and mark the same on the sections, and according to the information then 
received the bridge should have been amply high. 

6300. But it is .evident the bridge does not provide sufficient headway for trees and logs carried down 
to pass under it. Is there any reason why the roadway should not have been raised higher than it now is, 
by adding height to the abutment and piers? As I have said the bridge is the proper height according to • 
the levels upon which we had to rely. 

6301. Then you consider that although the water rises so near the floor of the bridge, that it is 
perfectly safe? I do, pecause the water is to a large extent '' dead water" when it g~ts up to that 
height. . 

6302. With reference to buildings in Launceston, you stated that you approved of wooden piling in 
preference to a concrete base. Do you consider this wood a permanent material, or how long do you 
conceive it will last'? It will last, as it is- below the ground and covered with concrete, as long as the 
building itself will last. 

6303. I presume the buildin?, would last longer than tl1e piling. The timber we observed was, so to 
speak, "between wind and water, ' about a foot and a half above water or spring level. Wood is at best 
but a perishable material ; although we know that if the r,iles and timbered superstructure are placed below 
water level it will last, there is always a risk when it i_s above the water level, exposed to the atmosphere 
and the rise and fall of spring level. Would it not therefore have been better, even at some extra cost, to have 
adopted concrete, and distribute the weight by having a very much wider base if necessary? If it had 
been as you describe I would not have allowed the work to go on. The timber would not be between wind 
and water, but four feet below ground, and further protected on all sides by lime concrete. 'l'here is no fear· 
of the timber decaying at that depth below ground. The bottom was frightfully bad, and the water came 
in with every tide. 

· 6304. I presume the water will rise and fall in your foundation with every tide ? And so it may, and. 
the building will never move. · · 

6305. You do not consider that the rising· and falling of this water will affect the piles ? Not in the 
least. 

6306. 'rhe Chairman asked you about the width of some brickwork in the foundation courses between. 
what are to be pillars in the superstructure. I presume the pressure of the walls will be distributed on the 
piles by the timbered flooring built upon them? Yes, perfectly. 

6307. It is for that purpose the timbered flooring is put in, is it not? Yes, chiefly. 
6308. Do you consider, then, it was l), necessity to have such a great width in the lower courses of the 

brickwork to distribute the -pressure of the superstmcture? The great width is not put in for that purpose· 
at all. If I had the plans to refer to, I have 1~0 doubt I could explain it clearly. 

6309. In the portion to which I allude, the pillars alone have to be provided for-you will probably 
remember the elevation ? I would look at the plans. 

6310. Have we the plans here ? The architect, Mr. Elduidge, will explain it satisfactorily. 
6311. Then you say you are not in a position to reply ? Not without ,the plans. 
6312. W1th reference to the Post Office in Launceston, do you approve of the arches betng provided 

with 'l' iron lintels ? I sanctioned it in the case of the Public Buildings in Hobart, and naturally repeatecl 
it in Launceston. 
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6313. What was the necessity for providii1g the lintels ?-were not the arches sufficient, if properly 

constructed? It was to give additional security. If the arches had been built in cement, that would:, 
have taken the weight, no doubt. 

6314. Would it not have been cheaper to have made them in cement, and in a more workmanlike· 
manner? Still, in the way of architecture, it is satisfactory. 

6315. You wisheli. to secure the flat-head? Yes. 
6316. I presume you could have got that with a flat-head arch, in.the ordinary way? I would not·use 

that. 
6317. The plans and specifications had to receive your approval, I presume? No, the general 

approval was from the post and telegraph authorities. It was arranged to suit their views. 
6318. I understand you simply had to judge as to the design ? · That is all. 
6319. Do you consider that the wooden pavement of the floor of the centre hall is better than Mintorv 

tiling, or good hard stone flooring ? I <lare say Minton tiling would h~ve been as good. 
6320. Would it n_ot have been handsomer, more lasting, cleaner, and less liable to danger from. fire?·, 

I suggest that you ask the architect. 
6321. I ask you ? It 'is less combustible, of course. 
6322. Then you have no objection to Minton tiles being used-or do you prefer the proposal of 

the architect? Yes. 
6323. Do you also consider that the iron trusses to the roof in the centre hall are appropriate to the

style of architecture? I cannot remember just now. 

FRIDAY, APRIL 9, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR Wl\f. LAWDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

MR. WILLIAM DUFFY, examined: 

6324. By_ the Chair'man.-What is your position in the Public Service? Engineer of Roads and_ 
Bridges. 

6325. J;)o. you hold that as an independent position, or are you under the control of any person? I am 
under the Engineer-in-Chief. 

, 6326. How long have you held your present position in the service of the Gov~rnment qf Tasmania? 
Since February, 1883. 

6327. Previous to that time how was the work of the Roads and Bridges Department carried on?· I 
do not know. I do not know how the department was managed previous to 1883. . 

6328. When a new road is requisitioned for, what is the course of procedure of the Roads and Bridges 
Department? I do not know that I can answer your question in the manner it is put, but I can explain 
what I know about the making of new roads. When a new road district is taken up there may be roads 
provided by the District Surveyors authorised by the Lands branch of Public Works, or there may be none. 
In my own experience I have found large settlements existing without any roads at all until the 11ecessities 
of the people called for it through their wanting communication, and not being allowed to pass through each 
other's laRds. The existence of roads is then for the first time thought of, and then we are instrnpted to go 
and make the best arrangeII)ents we can with the proprietors in buying the land for the l'Oads. In other 
instances roads are laid out with straight lines and we have to have them altered. It is mainly the main or· 
settled roads I have had to deal with. · 

6329. Then suppose 'the necessities of a district require a new road·to be constructed across a country 
_only shown on a map, what is the first step you take? Since I have been in the department I have not 
been really able to initiate anything, but I have four or five tracks through new country being opened 
at the present moment. Usually in that case I send out some experienced bushman to b1aze the 
track first; I then examine it myself, or through one of the officers of the department, and if I recominend 
it, it is carried out by the department. 

6330. To what extent clo you consult local authorities and resideuts in the district? lR regard to 
those roads of which we are now talking there are usually no residents to consult-settlement is just beginning . . : 
In the survey of other places, where a vote has been sanctioned by Parliament we generally see the chairman 
of the Trust and hear what he has got to say, but almost invari,ably we find that self-interest is guiding 
t~ose gentlemen, and we are obliged in spending the money to lay it out according to our own judgment. 

6331. In other words, the proprietor is too apt to recommend what is for the benefit of himself rather 
than view the matter for the good of the -district? Yes; and often. the larger proprietors "jump" the 
position of road trustees for, that purpolle. 
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6332. Do you think you sufficiently consult Road,Trusts' ·as to the use of material found in the districts, 
such as metal? Whei·ever we find, in our dealings with persons whom we consider reliable,. we always 
take their advice, and are very glad to get it. 

6333. Generally speaking, how does·that work in the interests of the department? In some instances 
it works admirably well, in other instances they repudiate their former acts. . 

6334. Great complaints have been m~de as to the improper time at which, tenders for contracts are 
called : can you give any reason or offer any suggestion how this can be remedied? As a ma,tter of 
fact, the moneys that are voted by Parliament for the construction of roads are not available to the depart
ment until the commencement' of the new year, in January; and from January ~ntil the end of April is the 
only time prior to the winter to get out the works. Last year I got out about one-third of the works ap.d 
then stopped until August. I am doing the same this year. 

6335. It has been pointed out that the works are carried out in winter, involving 1ncreased oiitlay? 
There has been loss, in my experience, and there will be, let us be ever so prompt; even if the work is let 
in January or February, because hitherto the contractors have taken a very long time, and delay their work 
through the winter, to their own loss and the loss of the department. 

6336. Supposing the moneys were available in the spring, and you called for tenders early in the 
summer, how would that suit farmers and i·esicl.ents? If the moneys were available in midwinter-that 
is, the time that Parliament goes. into Sesssion- so as to give us time to get out particulars for the 
commencement of the summer, it would suit the farmers as a rule. 

6337. It would not fmit them, I presume, to call for tenders at midsummer, as that would prevent or 
interfere with harvest operations? Yes ; but if they were called for in early spring or in the autumn they would 
not. Indeed, I can say that in nine districts out of ten that which you know as interfering with harvesting 
operations is non-existent in this country, because the cultivation is so small, except in potato growing. 
Harvest operations would not be an insuperable objection. · 

6338. From the experience you have gained, can you suggest a remedy for the consideration of the 
Government? The system we had adopted last year, and that I am pursuing this year, would meet all, I 
think. We let some contracts in January, February, and March, and again in July, August, and 
September. We did that last year with very good results. · 

6339. Are you satisfied that sufficient local publicity is given when tenders are called for? Yes; but 
there is a great deal of dishonesty on the part of intending contractors in taking away the schedule papers 
from the post offices to other places. We. are obliged to send them to the post offices, but it is, perhaps, in 
the custody of a young lady or storekeeper ; and intending contractors are constantly complaining of their 
disappearance, and their most mysterious re-appearance when the tenders are closed. 

6340. Can that not be prevented? There is not always accommodation in the post office for con
. tractors to go inside and take out quantities there, and the papers· are generally lent for an evening with a 
promise to return them in the mor'ning. If the borrowers are honorable and reasonable the present 
system would work right enough. 

6341. Has your attention been drawn to the desirability <if specifying the use of timbers cut to market
able sizes-that is, timber' adapted for building purposes-or do you specify arbitrary sizes suitable for 
the needs of the Department ? The only timbers I know cut for building purposes· by the trade 
generally are house building timbers of slight scantling for the other colonies, and they are cut indis
criminately. Whenever we get a large supply of timber, or rather, whenever we are in· want of it, 
we can get it cut t,o the size required at as reasonable a rate as market timber is sold at. 

6342. You do not consider this an element worthy of consideration? No ; in fact, it would be an 
injury. 

6343. At Emu Bay it was pointed out to us that in tlrn bridge over the Emu River the foundations of 
the north-west angle of the abutment had been built on piles somewhat above the level of the bed of the 
creek. Was your attention ever drawn to -that matter? No, sir, it was before my time. 

6344. Has it ever come under your notice ? No, I have had no- such work done, but know of a 
pile foundation under the stonework where unfortunately it is subject to wet and dry. · 

. 6345. Do you approve of loading the floors of the timbers with, say,, 4 to 6 inches of metal? No; I 
put a tar asphalt of small metal. . 

6346. What width? 8 inches in the centre and 5 at the sides. 
6347. Is that necessary? Yes; one of the greatest dangers is being subject to wet-injury is done to 

the face of the timber, and it works into a pulp, and after a few years becomes useless. The water 
lodged gets into the under timbers_. The beams of the _Deloraine Bridge a short time ago were found 
rotten owing to the water getting into the ,timbers and destroying them. · . · . 

6348. Would it not be better to put a second timbe1· floor? No, sir ; because the water would get 
through the first one and saturate into tlie second. 

6349. In passing over the Leven bridge we noticed that the overhanging 1·oad for foot passen
g·ers is commencing to settle or sag? That is not correct, Girders were allo1Ved to be put into position 
that had a sag in them. Mr. Fogg was allowed to use two such girders. There was always a sliD"ht fall 
right across the bridge. · · t:, 

G350. It was more observable on the outer side? True, it would catch your eye there more readily 
than on the other part. 

-6351. Is it your opinion that defect has arisen from the causes named? Yes, and not from sinking at 
all; the work was unfortunately let to ·a botch. It has been a botched job. 

6352. What officer supervised the constrnction ?. The District Inspector, Mr. Brown, and Mr. Groom 
· who was a good practical bridge hand. 
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6353. Do you attribute that fault to laxity of supervisiqn of the Government officers, or was it the 
fault of the contractor? The contractor was ignorant and obstinate in his work throughout_; his bolts 
were only half-inch, with proper sized ends welded on. This was done to deceive. 

6354. Do you think the inspector exe1'()ised due care in supervision ? Yes, and very great forbearance 
add,l)d to it. 

6355. Did he report those defects to you? Yes repeatedly, and I was up there some eight or nine 
times myself. 

· 6356. What s~eps did you take with the contractor to compel him to remedy these shortcomings? I 
made him, as far as I knew, take out the defective work and replace the work correctly. 

6357. Did you make any reduction on the amount of his contract? I did, but the contractor got a 
M:ein ber of Parliament to. represent his case ; there was an arbitration, and the contractor was paid for 
work I had cut out of the contract. 

6358. Did you consider that was brought about by political pressure? I did. 
6359. And that the contractor, entirely from this reason, obtained an amount he was not entitied to? 

Yes, to my mind. 
6360. What conditions of arbitration were there in the specifications ? I do not know that there was 

anything in the clauses of the specification or in the acceptance of his tender that enabled him to do so. 
In the acceptance of his, tender the printed condition provides that a contractor shall give a schedule of prices 
f<;>r the purpose· of additions or deductions. One of the deductions was the timber sheeting over the struts 
th\lt sprung from the piles to the girders. These overlapped each other, as corbels, and required packing. 
pieces; so I did away with this timber casing. 

6361. These timbers crossed each other? Yes. The contractor never ordered the timber for the 
casing, and earthwork included in the original contract'was also cut out by me, for which he was paid. 

6362. That arose from circumstances beyond your _control? Entirely, and very much against my most 
strenuous opposition. 

6363. Have you power to enter upon private and Crown lands for obtaining material when required 
for use on the roads ? Yes, by giving notice. 

6364. Does that involve an arbitration or an assessment of damage? The Act provides that there will 
a kind of assessment, but usually we pay royalty. 

6365. Is there sufficient machinery under the present Act to enable you to take material with advantage 
to the public? I believe so. 

6366. Can you take timber as well as stone ? That is a question that has never arisen, because we 
have any amount of Government ground, and can always get timber by tender much more readily than by 
being at the trouble to go for it. 

6367. Do you think it would be desirable to give greater powers to the Road Trusts, or to curtail them, 
or to continue the present system. I should like the main roads altogether taken from the Road Trusts. 

6368. And held, under the Government direct? Yes. They are more economically and infinitely 
better worked where we have charge of them. 

6369. What do you say as to bye-roads? That is a very heavy question. 
6370. Do you think it would be desirable to· hand over the moneys to local trusts under an effective 

guarantee? I would hardly like to discuss that question ; I would like to think it over. I know that 
there are some Road Trusts that ~re an honour to any country, and there are others that I do not care to 
describe. 

6371. Do you think legal provisions could be introduced as would prevent wrong-doing in respect 
to the spending of these moneys ? Well, I can give you an example, and you can draw your own 
inference. Last year I was instructed to grant a certificate for the outlying streets of Hobart. I went and 
examined the work, but my decision was objected _to in Parliament, and the power is taken out of our 
hands. 

6372. By M1·. Stanley.-How are your surveys of new roads, more especially through difficult 
country, effected? No survey is ever made. 

6373. Have you road surveyors attached to your Department? None. Any piece of surveying I 
want specially done I have to do it myself. 

6374. Do you not provide sections of new roads to contractors ? Lately ·we have. There is only 
myself and two others of the gentlemen under me capable of doing it. 

6375. It is not a general practice? No, sir. 
6376. Do you not think it would be very desirable if you had one or more road surveyors attached to 

your department to enable you to give fuller i1iformation to contractors when tendering for road work'! It 
would be 'better, but most of the works are surface forming. Our Inspectors generally contour the 
ground round the track; they have acquired a considerable amount of skill, and it is wonderful what 
they can do with their boning'-rods. Most of our work is surface or sidelong work. \Vhere · cutting or 
banking is required, I either send one or other of the officers I have got, or go myself. 

6377. Do you not think that by having a careful examination made of the country before laying out a 
new line of road, it would often save reconstruction and deviations afterwards? Yes, certainly. 

6378. What powers have you for resuming land for road purposes? None. 
6379. Is there not an Act providing for the resumption of land in such circumstances? There was an 

Act passed the year before last, but it is nearly a dead letter. 



252 
6380. Then do you mean that you are entirely in the power of landowners if you a1·e obliged to 

resume land? Yes, in 99 cases out of 100. 
6381. I presume you are well acquainted with the roads in Wellington district ? Yes, sir. 
6382. Especially that road between Emu Bay and Table Cape? Yes. 
6383. Was there any survey made of that road before money was expended on its permanent con

struction ? I do not think so. 
6384. Are you aware that there are many places where considerable detours .are made where the road 

might have been taken nearly straight with advantag·e? I am aware of it, but it was before my time, and 
is mostly the work of the road trusts to make very bad spots. 

6385. YOU are not responsible for that? No. 
6386. Is it your practice in the construction of bridges over tidal rivers to take any means of protecting 

-the timber piles against the ravages of the marine worm? Except the bridge over the Mersey at the 
Leven; and the Formby bridge, I have had nothing to do with bridges. I should also mention the one I 
am going to do at Bridgewater. 

6387. Have you had any experience in regard to the effect of this worm upon timber in tidal water? 
Oh, yes. 

6388. What means do you think should be taken to protect the timber? Well, I am doing some 
experiments at the present time with timbers for this purpose, and perhaps when the bridge is complete at 
the Leven I hope to be able to do it by putting the casing of the box outside of it, and afterwards filling it 
in with composition of tar and cement, instead of copper and Muntz metal; I hof.e to make a better and 
more solid coating. I have put it on some timber,. and I find it to answer very wel . 

6389. Do you not think that by sheathing the piles in the first instance with Muntz metal, it would be 
more economical and satisfactory ? No, I do not. 

6390. Is not that the usual means taken in other places? I know it was in Ipswich and at 
.Brisbane ; still, it was unsatisfactory. · 

6391. I think you said to the Chairman that you approved of covering the roadway timber of bridges 
with asphalt, and metal? Yes. · 

6392. Rave you seen the roadway of the bridge over the Inglis River at Table Cape since it was 
-covered with metal? I could not say that it was covered ·with metal when I last saw it. 

6393. I had an opportunity of seeing this bridge lately, and I ob~erved that the metal coverinO' on the 
1·oadway had been wearing into ruts, so that, if it had been asphalted, it must have been insufficiently done? 
I cannot say whether it is asphalted. It is difficult to make men do the aspl1alt properly. We are a ve1y 
-conservative people. I have had to go and remain at a place two or three days before I could teach people. 
There have been some bridges done under my supervision, and I do not care who sees them. I put a new top 
-on Brighton Bridge twelve months ago, and there is not the slightest appearance of the wear of traffic on it. 

6394. What would the effect of the metalling be if not properly done? If it has been put on solidly and 
impervious to water it is a benefit. 

6395. But supposing it is not properly done? Then it is like any other mud. 
6396. ls the main.tenance of main roads attended to directly by the officers of your department, or do 

you merely supervise the work done by the Road Board·? Where the Government have taken control of 
-the road, that is, raken it out of the hands of the Main Road Board, which is usually the Road Trust of the 
district, then the work is done directly by the officers of the department, and in the other case it is done 
-entirely by the ]\fain Road Board. '!.'hey submit to us a generalised proposal of what they intend to do. 
We have, however, little or no control over them, in fact, none. 

6397. Do yon think it ,voulcl be better if the maintenance of these roads was left in the hands of your 
-officers ? Most decidedly; they would be more economically and :tar more efficiently managed. The 
,roads I have got under my own hands are invariably the best in the island. 

6398. What staff do you employ in your department? I have one draftsman in the office I can call 
.my own, and I get occasionally assistance from some of the architect's draftsmen. 

68!J9. What out-door staff have you got? Through the colony, 12 district inspectors. 
(HOO. Have they inspectors under them? No ; but in one or two instances during the very busy time 

of the year they have an overseer to help them, but only in very busy times. 
6401. How are the salaries of those district inspectors paid for? Out of the Road votes. 
6402. Is the cost of supervision in your department charged directly to the votes for the public works? 

Except in two cases, my own and the district inspector here, in the Hobart circuit. 
6403. In those cases how are the funds provided for? By the estimates. There is also the salary of 

,one district inspector in Launceston; but it has bee.n in abeyance for the last three years. 
6404. Are the accounts of expenclitme on the public roads or any of the special votes for works kept 

in yonr office? It is kept in the accountant's office. 
(3'105. Vvhat check do you exercise upon this expenditure so that the votes shall not be exceeded'! 

Office expenses and advertising, which is a very heavy item, is usually apportioned off first from 10 to 15 
per cent., according to the vote. I then limit the amount of work according to the balance of the money, 
11.nd instrnct the inspector accordingly. Formerly we used to be always in debt as far as supervision was 
concerned when contractors exceeded the strict time for the work to be done. 

6406. ·what percentage on the expenditure for work does supervision amount to on an average? 
:Besides the supervision of the men outside I have also the men employed writing out the specifications and 
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preparing sections : in fact, all charges incidental to the cost, also the preparation of plans, where plans are 
required. 

6407. What does that come to? As I said before, from 10 to 15, and sometimes 18 per cent. Some
times wol'ks have to be advertised three or fom times before we get tenders. I can give you an instance. 
Recently we had a £200 job, and the charges for advertising were £15, without producing a tender. 

6408_. Do you not think that that percentage, compared to the cost of supervision in other places, 
appears high? Yes, but then here we are compelled to advertise in every paper about the country, 
and they clo not clo that in other countries. In South Australia such advertisements only appeared in the 
Gazette. 

6409. You think that if the same course was followed a considerable saving might be effected in your 
department ? A good deal. 

6410. Are the advertisements inserted in the local papers at full length? Yes. 
6411. Do you not think it would be sufficient, instead of going to this expense, ifa short notice calling 

attention to the full advertisement in the Gazette was put in each of the local papers? The papers would 
not ptlt it in. Even now they complain of the advertisements not being explicit and full enough. 

6412. What do you mean by saying the papers would not put such advertisements in ?-have tliey 
corn bined against the Government in matters of that kin cl? No, but they are not going to advertise on 
the cheap for us. 

6413. You think the newspaper proprietors would refose to 1:Jut in such advertisements? They have 
very broadly hinted at times that there is not sufficient information given,-meaning that the advertisement 
is not long en~ugh. 

6414. Who prepares the specifications and conditions for the works in your department? If it is an 
ordinary "\\'Ork, the Inspector who lays out the work prepares a rough draft. I examine them as a rule. 
I am responsible. . 

6415. You have, I think, printed specifications and conditions generally applicable to the works in 
your department? Yes. · 

6416. Do you find those conditions sufficient for the due protecticn of the interests of the department, 
and, at the same time, not unnecessarily harsh or arbitrary towa rcls the contractor? I do not think they are 
harsh or arbitrary. 

6417. Have any complaints reached you from contractors in .respect to the nature of any of these 
conditions? Yes, certainly. 

ti418. What are the usual causes of complaint? I do not know, I am sure. 
6419. Has your attention been drawn to .Clause 17 as being liable to press rather harshly upon the 

contractor? No, I know of no instance where it was complained 0£ 
6420. Can you refer to any of the printed clauses to which exception has been taken? Specially, no. 

I have heard them complaining now and then of harshness, but they a1·e persons that require harsh measures 
to be dealt out to them. 

6421. Your opinion is that those conditions are only such as are necessary properly to protect the 
interests of the department and the Government? In every other Government I have been under tlie 
clauses are more stringent, 

6422. Referring to the roads in the Wellington district, has your attention been drawn to the way in 
which a portion of the Flowerdale road near its junction with the main road has been selected? The road 
was in existence some 8 or 10 years ago, and settled by a large population. There has been a new bridge 
to replace the old one built. I know one gentleman wants the road to start from the bricll!"e because he 
bought a farm there within the last two years. The road was in existence, the bridge built, and money 
spent years before I came to the colony. 

6423. I quite understand that; but I wish to ask you whether your attention has been drawn to this 
particular part of the road, because it appeared to me that the making of the road over two steep hills 
might have been sa vecl? The only time my attention was called to it was as to the feasibility of immediately 
after crossing the bridge to make a direct road and, striking off two sides of a triangle, cut off a great 
di.stance. You must bear this in mind, the difficulties of the pioneers in opening that road. It was dense 
busli with thick timber and under scrub that was impenetrable. 

6424. I quite underRtand the difficulties of selecting a road in the .first place in such country, but 
before any considerable expenditure is laid out in permanently constructing such roads would it not be well, 
in your opinion, that a careful survey be made so that the department is sure that the best line of road is 
selected? You must understand that in the clepal'tment we do not initiate new works-we can only take the 
roads as they are, and make the best use of them. To change the course or provide new roads means fo 
buy the land or a right of way through it, and in many instances 10 sacrifice work already constructed. 

6425. The Janel I refer to appears to be comparatively valueless? The moment they suspect the 
Government is going to buy it, it becomes wonclerfolly valuable. 

6426. Do you not think that if you had powers under an Act of Parliament to resume land fo1· road 
purposes on reasonable terms that it would be well, before expending money permanently on the construc
tion of the main roads, to have such surveys effected as would enable you to determine satisfactorily which 
was the best line to take ? Yes, if you also put in the Act a provision that the officer laying out the work, 
or some officer belonging to the Govemment, should be despotic and authorised to take up the land, and 
not refer to arbitration. 

6427. My question was on the assumption that you had powers sufficient to enable you to resume the 
land in the same way, for instance, as is clone in Queensland? Two yea11s ago an Act was passed for that 
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purpose identical.with that in force in South Austr;tlia. We have attempted to work it here, but arbitration 
comes in, and it is void. I will give yon an instance of arbitration : A proprietor wanted £500 ;- it went 
t9- arbitration, and the umpire gave .:£1500 as his award. · 

6428. By .11:fr. Larvde1·.-I understand you to say that you do not initiate works? No ; we do not 
initiate works. 

6429. Who, then, initiates works for new roads ? Tlie people generally. When they want a new road 
~4ey call the attention of the Government. Members of Parliament bring the subject before the Minister, 
and the Engineer of Roads is told off to collate the different proposals, and they are submitted to 
Parliament. 

6430. Are they submitted to Parliament in any order, or is there any equitable distribution of the 
available funds made by the Parliament for each district or locality? The Engineer of Roads prepares a 
list of the different l'oads, taking the different counties of the colony, and submits that to the Minister in 
char~e of the Department every year. It is decided then what amount is to be voted, and the vote is sub
mitted to Parliament. In many instances the vote is either augmented or lesseneq. by Parliament. 

64.'.H. Do you prepare estimates beforehand for submission to the Minister before those votes are 
allowed ? Yes. 

6432. Are th~se estimates detailed ones, or simply approximates? Approximates. 
6433. Do you require detailed estimates from your subordinates, and do they receive your sanction 

before they are carried into execution ? Suppose it is decided that half a mile on a particular road between 
such and such a locality shall be formed and metalled, an approximate estimate is given of that. There is 
also a chart of the district obtained, and it is marked on the chart and submitted to Parliament. After
wards, when the work is decided to be carried out, detailed ·particulars and estimates of cost are given by 
the inspector, and submitted to the Engineer of Roads prior to their being submitted for tender. . 

6434. I refer partic11larly to new roads? Those are new roads I am speaking of. 
6435. Do you not demand from your subordinates the usual details required for an engineering 

project, such as sections for instance? As I said before, only two of. my staff are fit to use instruments. 
The othc1-s generally make a contour of the road, and the work is done by boning. 

6436. Then practically those inspectors are allowed to lay ont the roads under constmction as seems. 
best to them? Under certain limits. ' 

6437. Define those limits, and state the ruling gradient adopted by you in laying out roads? Well, the 
limits are these : I generally visit every district myself, and go over the roads to inform myself as to 
the ·(Tradients in the different parts of the country. I cannot give anything definite as to the gradients. 
People are now sending in and asking for a road that is 1 in 5. ' 

6438. You do not prescribe any limits? I cannot do it. If I can get a gradient of 1 in 9 or 1 in 12 
I try to get it. 

6439. What do you com,ider should be the maximum gradient for a cart road? About 1 in 12 would 
be as steep as I would have if I could help mysel£ 

6440. Do you not consider money expended in laying out roads with steeper gradients is, except for 
bridle roads, practically thrown away? No, otherwise the country could not be inhabited. There must be 
bullock roads for them to get their rations home. 

6441. Do you not consider that if you had a more qualified staff of subordinates it would be p~ssible 
to lay out the roads on favorable alignments and with better gradients-more suitable for cart traffic'/ Yes, 
in many instances ; but we are bluffed in this manner : when we lay out the roads in many places we arc met 
by vested interests, and our plans are frustrated. . 

6442. But in the interests of the public, whether local or general, do you not consider that to 
obtain a good gradient for travellers upon the road is a sine qua non? Certainly. 

6443. And that in the face of having to maintain this road and traverse it for all time, that even at the 
cost of purchasing the interest of the proprietors in the land required, it would be better to obtain it where a 
good gradient could be secured? That iswhat 'we are doing every day. 

6444. You think so? Yes, and we practice it every day. 
6445. You stated to the Commissioners that you yourself had to i1wpect all the new roads laid out? 

Yes, generally. I go through the districts. 
6446. Have you any duly qualified D.istrict Inspectors who can perform·this duty for you? I have 

tl'l'O out of twelve. 
6447. Do you think it necessary and d~sirable to obtain other men equally well qualified? It would 

b,e better. 
6448. Do you think it is necessary? I do. 
6449. Do you think it would ensure nroper gradients and alignment of roads were qualified men 

secured? ,vhe~ men first come here naturaliy they have to get acquainted with the country. Such men 
mio·ht iucrease the expense and do better work, but they would not have the tact the present men have 
acquired; they ·would require to be some time in the country. 

6450. I presume that on the whole it would be better? You must bear this much in mind, that 
whether a man is a qualified engineer or only a bushman, he has first to get rid of the scrub. Perhaps a 
good rqad might be got within twenty yards and the men not see it, owing to the dense scrub. 

6451. ,v oultl it not be possible to train those men to use a cornmol). clynometer? Most of them 
u;,c a clynomi;ter, and some the level. 

6452. \Vlmt pay do the district surveyors g·et? They are paid 12.~., 15s., and 18s. a day. 
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6453. And yom·sub-inspectors under these? From 8.s. to 10s. 
6454. Who generally appoints these sub-inspectors? The Government. 
6455. Is there not a Govemment officer that_ has power of appointment? The permanent ones that 

are. in existence were appointed before my time. I have not made any appointments except in one instance. 
Where there is an officer or ganger required for special work, the district inspector usually recommends 
some person in the neighbourhood, and he gets temporary employment. 

6456. Do I _understand you to say that the present sub-inspectors have been in their appointments since 
before you came? Yes, only one has been appointed since, on the West Coast, on my recommendation. 

6457. It has been brought under the notice of the Commissioners that on the main road from Rocky 
Cape to Circular Head it was specified that pipe drains were to be used but the contractor substituted 
wooden culverts. Do you know anything about this? I am not aware. 

6458. It has also been stated that a portion of the road on the eastern side of the River Cam was 
being constructed on a very' steep gradient where quite unnecessary. 'l'his was brought under your notice, 
J believe, through the Minister of Works, and it was said_ you inspected the road after that and ordered 
it to be laid out on the better grade. That was all arranged for, and the owner of the ground through 
which it would pass made no objection, but the road has not yet been made, although all this occurred some 
eight 01· nine months ago? I can explain that in a very few words. At the instance of the Road Trust 
I went uj:> there, and Mr. Norton-Smith, the Manager of the Van Diemen's Land Company, kindly 
said that he would give any land required to make a better gradient going out to the main road by the 
Messenger Creek. There was a piece of road required ·to go through Mr. Walker's ground, and the 
contractor, who was road trustee in another district, anxious to further the road, was willing, as we had not 
other moneys, to let his contract lapse and so provide funds to. be paid Mr. Walker for the land. The 
lawyers have not made out the deed, and until we get the deeds we cannot go on. I think there is 
still some £16 or £18 left as the residue of the vote. We are unable to go on. Unfortunately, the vote 
proposed for East Cam southwards was thrown out in Parliament, and I have been unable to continue the 
road there for want of funds. , 

6459. Did you make this known to the Chairman of the Road Trust ? Considering that one of the 
gentlemen most interested was in Parliament and fought hard to have this vote pnssed-I allude to Mr. 
Norton-Smith-I did not think it was necessary to write any intimation to the Trust. The matter was 
well enough known. It is not usual to ma~e known to parties what occurs in Parliament. 

6460. Can you state to the Commissioners why an increased waterway lms been given to the Forth 
bridge now being built. The original span was 125, but the new bridge has two spans of 90 feet, with a 
centre pier in the river? Have you noticed that the ground of the far shore-that is on the west side-is 
mud ground and snags, and I think it far better to keep the abutment well into the shore than build it on 
the edge of the river. About half of the river bed shows rock, and I have good driving ground where the 
pier is placed. · 

6461. But what was the necessity for a centre pier if a bridge of similar span to the old bridge 
,could have carried all the water ? The width of the span was not a consideration. The original plan-an· 
,old laminated structure-carried 125 feet, but I did not consider that the abutment on the west bank safe, 
being masonry on a timber foundation, and exposed to wet and dry; and I considered it would have been 
far better to make two spans than one. 

6462. Would not a single span have been as economical as a double span? Not to my mind .. 
6463. And have saved you the necessity of putting a pier in the centre ? If I had thought so I would 

not have put it. 
6464. Did you make any comparative estimate? I did,-I made three or four estimates. 
6465. Can you give the Commissioners a statement of the comparative cost of the two structures ? 

Not now, but I will ende?-vour to get it from my office. 
6466. Do you approve oflaminated timber? No, decidedly not. 
6467. What objection have you to them? They always decay and ro~. 
6468. Do the booms with the vertical laminre decay as rapidly as those with the horizontal laminre 1 I 

1iave no belief in laminre for bridge purposes in any form. 
6469. I merely ask your experience of vertical in comparison with horizontal laminre? 1 can hardly 

say. We have some eig·ht or nine examples, and they are all rotten .. It was the same in Victoria and 
Queensland. 

6470. Are you not responsible, then, for the design of the bridge over the Emu River? No, it was 
.before my time. 

6471. Was the bridge over the South Esk at Avoca erected in your time? No. 

W. W. ELDRIDGE, examined. 

6472. By the Cliairman.-What is your name? William Waters Eldridge. 
6473. What position do you occupy in the public service? That of Architect and Chief Draughtsman. 
6474. Is yours a direct appointment under the Minister, or under any other authority? By order 

-of the Governor-in-Council. 
6475. Do you hold your office directly under the Minister, or under what responsible officer? Under 

the Engineer-in-Chief. 
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6:176. How long have you been in the service of the Government of Tasmania ? Eight years. 
6477. T presume you had considerable experience before you entered their service? Yes. 
6478. Your work is to design and supervise the construction of the various public buildings? Yes. 
6479. What are the principlll works that have been erected under your supervision? The new 

wing of the Launceston Hospital, all school buildings for about the last four years, and country post and 
telegraph offices, police buildings, and public buildings generally, including new Offices, Franklin-square, 
Davey-street, Hobart, and Post and Telegraph Offices and Custom House, Launceston. 

6480. In submitting the works for public tender do yon advertise in the usual way? Yes. 
6481. Do you take out the quantities of the different works, or do the contractors prepare it themselves ? 

The contractors, except in some cases where we have given them quantities. We always take quantities 
out for the Departmental Estimates. 

6482. Are the works let at a schedule of prices, or a lump sum? At a lump sum. 
6483. Supposing there are any extras to the buildinO', what course do you adopt to obtain sanction for 

the additional expenditure? I send in a requisition to tlie Minister, through the Engineer-in-Chief, for 
authority. 

6484 .. Ori that authority you have sufficient power to undertake the extra works? Yes. 
6485. As a a rule, have the estimates for the works undertaken by you been exceeded, or have you. 

kept within the mark? The votes or the estimates? 
6486. The estimates? As a rule they come very close. 
6487. And as to the votes? In one case,-that of the Franklin Square building,;_£17,000 was voted 

for the work; but it was impossible to -do it for that sum, and Parliament voted £7000 extra. 
6488. When these new buildings are finished which are now in course of construction, what amount of 

rent will be saved to the Government? I have not gone into that. 
6489. Can you name what offices are rented by the Government? There are those in Davey-street, 

and one in Macquarie-street used by the Bank of Van Diemen's Land, for which they pay £264 per 
annum. There is a sum of about .£5000 voted to build offices for those who are using the bank buildings, 
and for Government Analyst. 

6490. Is it supposed that when these offices are completed the different departments will have ample 
accommodation? I cannot say they will have ample room. Certainly, they will have a great deal 
more; but, I should say they will want more still, now the railways and large public works are going 
on. 

6491. Have you made provision for extension in case it is required'! Yes, we have arranged that. 
openings through the walls, bricked up, be constructed, so that the necessary extension can be made at any 
time. 

6492. Take the cases of two offices now under construction, how will your estimates compare with 
the contract sum ? Very close. In the Franklin Square building the estimate came to, I think, £200 more· 
than the contractors' tender; and in the Davey-street building I think it was £300 more. 

6493. Then as to the Public Works? I cannot say as to those. , 
6494,. The contract as to the Franklin Square building came very close to your estimate? Very close ; 

it was let to the lowest tenderer. 
6495. Have you any occasion to complain of the manner in which the contractors for either of these 

buildings have carried out their work? I did have once with regard to the Franklin Square building . 
.Some inferior cement or sand was used in some arches, but when I complained it was taken out and put in 
again in a proper manner. · 

6496. Do you find any difficulty in getting suitable material for building purposes? Not now; but I 
found difficulty with regard to labour and materials when I first took charge. They had got into a crude 
way of building here, but I thjnk_now we have got into a proper groove. 

6497 .. As to the bricks, what quality is usually supplied? They are not what you would call first-class 
in England, but for inside work they would not be condemned anywhere. 

6498. Ai·e they machine or hand-made ? They are all hand-made bricks where covered with plaster 
or cement. 

6599. Do you consider they are well burnt and sound? I think so ; f think most of them are as well 
bumt as they can be, but I do not think they are tempered enough. 

651ll0. Where do you obtain the lime for your public buildings? F1:om Bridgewater. 
6501. Do you consider the quality-good or indifferent? It is good lime. 
6502. And the sand? That is obtained in various places; good sand and plenty of it is bot from 

Knocklofty, but that is pl'ivate property. Very good sand is also got out towards Austin's Ferry. 
6503. As far as we have observed there appears 'to be a want of sharp clean sand in Tasmania? 

Yes; the best sand and fit, were it not for the salt, would be the sea sand. 
6504. ls there no way oftreating that by washing? When using Portland cement_! make them wash. 

the sea sand. 
650{.i. Is the r<lsnlt satisfactory ? Yes, and using it makes the composition three times better. 
(V"i06. Are you satisflecl that the result is an equivalent for the additional outlay? Certainly. 
6507. How do you mix your mortar here? About two to one. 
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6508. Do you make it by machine? No, by hand. 
6509. Have you used pugging mills? Not in this colony. 
6510. Do you consider the material blends as well by hand as by machine ? No, I do not. 
6511. Are you satisfied you get a good sound mortar? Yes; I do not think we get any inferior· 

mortar, but I .think the contractor loses by the labour in it. · 
6512. Do yon think all the particles of lime and sand are sufficiently well blended? Yes, I think so. 
6513. With reference to the public buildings at Launceston, I understand that these are under yom· 

supervision? Yes. 
'6514. In charge of the local architect? Yes. 
6515. Can you explain why the large expenditure was deemed necessary for the foundations of the 

Customs buildings, Launceston? There was no bottom, and to allow for all the detritus washing down from 
the Gorge piles had to be driven in in some parts. I think piles had been driven in 80ft. or 90ft. near the 
banks of the river. I was first of all going to put a cement concrete block all over, but before that was 
done I made another examination, and got a lot of local information, and found that by continually 
dredging the river the banks were rendered insecure and kept falling in, and it was therefore necessary to 
keep raising them. There is a leak right along the road and through the concrete floor of the T.S.N. Co.'s 
store. In close proximity there are some tall chimnies, which in the course of a few years get a list, and it 
becomes necessary to wedge them up,' and I presume if I put the concrete block all over the ground 
that would have an inclination towards the river in course of time, and the building upon it get out of 
perpendicular. I therefore thought the best thing to do was t_o drive piles, planked and covered up with 
Portland cement concrete and earth on top. 

6516. What depth have you driven these piles to? About 30ft. 
6517. What stratum have you reached? There is supposed to be a reef there, but we did not find it .. 

We reached some ground so solid that four blows of the ram would not send the piles any further. 
6518. Before you came to.this solid ground how dee,r was the shifting soil or vegetable matter? I do 

not think it would be more than 4ft. or 5ft. 
6519. Would it not have been possible to have sunk shafts to the solid ground, and filled these with 

concrete, and built relieving arches from shaft to shaft? I thought of the same thing, but I did not think 
it could be done, because I could not get any really good bottom and abutments. 

6520. On the goldfields in Victoria this plan is followed where large buildings have to be erected, and 
good foundations have to be obtained at a moderate expense; I do not see why it would not have answered 
here? We could have done it, but the construction of the outside abutments and great depths would have
cost more than the way we went about it. 

6521. Your walls, especially the front walls, are of considerable thickness ? There are an additional 
number of piles there .. 

6522. Do you think it necessary to put such a large amount of brickwork there ? I do not think there 
is any extra number of bricks there than we really required. 

6523. From what we were able to see of the brickwork, it rather exceeded 8 feet in vvidth under the 
portico ? Just in that part it may be, but that extends no height. 

6524. To what height does it go ? I think it is only put in to distribute the weight over the whole of 
the planking. 

6525. Did you consider any other plan than that adopted previous to building the foundations? I 
consulted the Engineer-in-Chief about the concrete block, and we found it would not do, and we only 
considered the other of using piles and planking. We came upon a pile which had been put down 40 years 
ago, and it was as sound as when it was put down. 

6526. Supposing concrete piers 8 or 9 feet apart and 3ft. square were built, and arches built from pier 
to pier, do you not think you would get a cheaper foundation ? I think it would cost twice as much. 

6527. At what price do you reckon the concrete? . Concrete put down in that way, including the 
sinking of shafts, and putting it all together, would cost from £4 to £4 10s. per yard or more. 

6528. Is not that an unusual price for concrete ? Concrete generally costs from 38s. to £2 a yard 
without the extra labour, &c. which would be entailed in this case. 

6529. Is that the usual price for concrete in Tasmania ? Yes. 
6530. With us concrete costs about 15s. a yard '? Portland cement'! 
6531. No, lime ? I would not like to trust 0L1r lime in that way. If concrete were used, it would 

have to be of Portland cement. 
6532. You think, then, it. would cost the s1;1m you liave named ? Yes. 
6533. In point of fact, you considered the pl,an I suggested? Yes. 
6534·. In reference to the new Launceston Post Office, have you lately seeri those works? Yes, about 

two weeks ago. 
6535. Was your attention called to the quality of the bricks? . Generally very good bricks are 

got there. There were some inferior ones, which I told the architect to have removed. 
65:36. It appeared to us there were indications of vegetable growth on the outside of the bricks in the 

foundation-did you notice that? Yes, I noticed it; but it all goes off in a short time. · 
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6537. What is the nature of this gi·owth? I do not know. It is not for want of burning the bricks. 
6538. When vegetable fungus· appears on the outside of the bricks it is generally regarded as a 

symptom of decay : do you think in this case it· is not so? I do not think so. I was examining a 
church a few days ago for the same thing. I recollect its being built, when· a vegetable fungus appeared; 
but now I can see no symptoms of decay. 

6539. I noticed you had used iron under the relieving arches in the foundation lintels? Yes. 
6540. Why we1;e the arches not turned by centres? In building, as a rule, unless in exceptional cases, I 

never use centres for relieving arches. I always make the arch of some soft material, which gradually gives 
as the arches settle down until the material is pressed out and the arch settles down on its own basis. 

6541. Do you not think it would be better to do so, so as to prevent a settlement? Certainly not. 
6542. Do you think you can prevent that ? I think all arches should be set in Portland cement. 
6543. Are you satisfied with the way in which the work is carried on? Yes. 
6544. Is there any other information you wish to give in connection with your department? No ; I 

showed Mr. Lawder and the other members of the Commission all I could this afternoon, as far as office 
work was concerned. 

6545. Are you satisfied that your officers carry on their duties efficiently? I think so, although we 
do not get the number of experienced men necessary in the department. I do nnt think they are paid well 
enough. , 

6546. To that effect have any representations been made to the Minister through the head of the 
department? I have said sometimes to the E![gineer-in-Chief that I think the department ought to be 
better paid. I have never really gone thoroughly into the matter. 

6547. Do you encourage the entry of younger men into your department? Not unless they come in at 
a certain age. They should first be in a private office to learn their duties, and come in at from 18 to 19 
y~ars of age. 

6548. What steps are taken to obtain new officers 7 I do not know. 
6549. By advertisement or examination? We have obtained two men not long ago by advertisement, 

testimonials being sent in, and so on; but as a rule I think that afte1; a slight examination before the Engineer
jn-Chief, if a man is competent he is given work. 

6550. ls there no system of formal examination-whereby applicants could obtain certificates of com
petency to entitle them to apply? No; we cannot have that unless we have a regular Civil Service Bill. 

6551. By Jfr. Stanley.-What control does the Engineer-in-Chief exercise over your department? 
Sole control. 

6552. Does he give instructions in respect to the designs of public buiidings? No, not as to what the 
design should be. . 

6553. You submit the designs for his approval? Yes; I submit them to the Minister through the 
Engineer-in-Chie£ 

6554. In the first place they have to be approved by the Engineer-in-Chief? Yes, as a matter of fact 
they go through him. , 

6555. Are the estimates for the buildings also submitted to him? Yes, the estimates are always sub-
mitted with the design. · · 

6556. Is he in the habit of examining these estimates, or does he hold you responsible for their cor
rectness ? He holds me responsible. 

6557. In the event of any disputes arising between you as architect and any of your contractors, are 
_these disputes referred to and settled by the Engineer-in-Chief? Yes. 

6558. Could you furnish the Commission with a copy of your conditions of contract-I presume they 
are printed ? Yes. · 

6~59. Are they generally satisfactory, sufficient for the due protection of the department, at the same 
time not unnecessarily arbitrary towards the contractors? I do not think you could have fairer conditions. 
The contractors seem well satisfied with them, and I think we exercise all the power we want through them. 

6560. Are any serious complaints ever made by the contractors in respect to the conditions? No. 
6561. They are generally satisfied? Yes. ' 
6562. What staff do you employ under you ? In the architectural department ? 
6563. Yes? .At present, two full draughtsmen and several improvers. 
6564. What are these improvers paid? About £120 a year. There is also a lad of about 18 years, 

who gets about £50 a year. 
6565. At the present time how many draughtsmen have you? Five.· 
6566. ·what outdoor assistance is allowed you? I make use of the District Inspectors employed on 

the roads and bridges, as Inspectors of Buildings. There are Clerks of Works in the Northern Districts 
and here, and in Launceston there is a Resident Architect, who is specially employed for the two jobs there. 

6567. He is only temporarily employed? Yes. 
6568. Is he paid by a salary or a percentage? A percentage. 
6569 .. He is merely employed for supervising the two jobs there? Yes. 
6570. How are the. staff employed in your department _paid-do their salaries appear on the 

estimates, or are they charged to the different works? 'fhey are charged to the different works. 
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6571. What permanent staff is provided for in the estimates in your department? Only myself. We 
had two men asjunior draughtsmen now sent on to the railways. I found very often that when preliminary 
drawings had to be made there was nothing to charge them to. I often have to do these things myself, 
when I ought to be doing something better. It is an important matter, when I cannot afford the time. 
. 6572. Can you furnish the Commissioners with a statement showing che works carried out under you 
.during the last three years ; the cost of supervision employed in connection with these works, and the 
•exact strength of the office staff, as well as the outdoor staff? Yes, there was only one new building. 

6573. Can you state generally to what the cost of supervision amounts to on the average per cent. 
on the works carried out? I cannot say from memory. 

6574. I presume the return you have promised will enable us to arrive at this? Very nearly. 
6575. ls it usual for you to provide for penalties in regard to contracts in which the time may have 

been exceeded ? Yes. 
6576. Have you any rule in the department for apportioning the amount of penalty-is it by a per

. ceniage upon the cost? No, we have a sort of rule, generally by comparing one contract with another. 
6577. It varies according to the extent and importance of the contract? Yes; very often a small 

·contract will have a very large amount put down. · 
6578. Is it the practice in your department to enforce these penalties? I believe it is; I am not 

certain at this moment, as it is more generally regarded as clerical work. 
6579. Do you know it is done? I have never been asked yet. 
6580. Do you not report whether you consider there are extenuating circumstances why the penalty 

should not be enforeed ? I have· never been asked to do so yet. , 
6581. Then, what control do you exercise upon this expenditure in seeing that the votes are not 

exceeded? I always get that, and know whether they exceed or not. 
6582. Is it your practice, where the expenditure exceeds the amount of the vote, to obtain the sanction 

of the Minister to such excess ? No ; when it exceeds the amount of the tender, that is, for· extra works 
.above the contract, I get authority from the Minister to complete the work. 

6583. Do you allow percentage for extras ? Yes. 
6584. Then, I presume, what you refer to is in cases where the percentage does not prove sufficient? 

Yes, except in trifling cases. Supposing I wanted to spend .£50 or £60 beyond the amount of the contract, 
I would ask the permission of the Minister; but supposing it was simply a matter of £4 or £5, and I had 
the money, I should expend it upon my own responsibility. Very often little unforeseen things will 
occur. 

6585. Where a pressure of work exists, and you employ additional assistance, have you authority to 
obtain that yourself, or must you apply through the Minister ? I apply through the Minister. 

6586. By Mr. Larvder.-With the exception of yourself, all the assistants in your office are temporary 
hands? Yes. 

6587. Do you mean by temporary that there are certain periods of the year in which they are thrown 
out of employment ? That has not been the case yet. One man has been there about 18 months, another 
man about 3 years, and another 7 or 8 months. Up to the present there has always been plenty of work 
for them to do. 

6588. Are any of these men considered by you to be specially qualified for the work to be done : 
the getting out of details, &c., and the preparation of working drawings, requiring a certain amount of skill? 
We have three men capable of all that, one a lad, and the others are improvers. 

6589. Do you consider these are valuable men ? Well, yes. 
6590. Do you consider, if these men were to go away you would have any difficulty in getting others 

as good ? I could get as good, .if not better, at any time. They only require writing for, and the men being 
paid properly. You can get any amount of professional labour at the present day. 

6591. Do you consider there is any advantage in the system of employing men temporarily ? No, I 
would rather see a Civil Service Bill. · 

6592. Do you consider there would be any advantage in having men permanently employed ? Not 
.too many. 

6593. Speaking of young men? I don't know about that. 
6594. Would you like to see experienced men permanently employed? I would like to see two men 

permanently employed, with the amount of work going on at present. 
6595. At present in whose custody are the plans and drawings? In mine. 
6596. As a matter of fact, do. you have charge of these plans, or trust them to a temporary man? To 

a temporary man ; but he is looked on as permanent. . 
6597. He is entrusted with the custody of these plans? Yes; I had permanent men who always 

have the custody of these plans. 
6598. I understood yon to say to Mr. Stanley that the men ought to be paid better? Yes. 
6599. Inasmuch as you said it would be easy to get qnatified men, I presume on the same pay, what am 

I to understand by these conflicting statements? I meant that I would rather see professional men or 
.draughtsmen in the office rather than so many young fellows. 

6600. Do you think it would be always possible to procure such men from the other colonies? Yes, 
without any delay, when required. 
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6601. With reference to the quality of the bricks, do you not consider that a better quality might be 

-obtained by a more careful selection of the clay? I think the clay is all right, but the tempering _is not 
·attended to properly. I <lo not think that sufficient attention is paid to the making of the bricks. 

· 660'l. The Commissioners noticed, upon their inspection of the differen~ works in Hobart and Laun~ 
·ceston, tliat sufficient care had not heen taken in moistening the bricks before putting them into the walls. 
On enquiry they were told that water was simply poured on the .bricks.' Do you not think it would be 
very desirable to secure good brickwork, by steeping the bricks before putting them into masonry? They 
are well watered and-wetted before being put in, which answers just as well as steeping them. Not only 
that, if we had to steep every brick it would add considerably to the cost of the work. 

6603. Would it add considerably to the cost of the work to have a tub near every mason, and a supply 
boy to throw his bricks into this, from which the mason could take them out as he wanted them? It would 
make the work one-third dearer. 

6604. It is not found so in other places? I should think it must be. 
6605. With reference to the foundations of the Custom House at Launceston, the Commissioners 

observed that the timbered framing on the tops of the piles was some distance above spring level. Do you 
not consider that this part is likely to decay? No, because there will be no timber exposed in any way. 
It will be all covered over with Portland cement and filled in with earth, so that no air can get at it. 

6606. In what position was the olcl pile you said you found? That old pile was near the front of the 
building. 

6G07. Below the water level ? I think it was. I cannot say with certainty. 
6608. Are you not aware that the top was. above ground ? No. 
6609. Have you reason to believe -it ~as? We were preparing to drive piles and came upon it. I 

1iave reason to believe it was near the top. ,, 
6610. Do you know whether the piece that was sent you was cut off below or_ above the water level · 

I cannot say. 
6611. Do you not know that the part from which the .piece was cut was below water and sound, whilst. 

that above water was entirely decayed away ? I do not know that any part of it was decayed. 
. 6612. The Commissioners noticed that it was decayed at one end, or gone between wind and water? I 
recollect a post being taken up at _Richmond, where it had been in the ground 60 or 70 years, to make room 
for new posts, when it was found to be perfectly sound. 

661=3. Was the top of the pile sent you ? I do not know. It was sent down by the superintending 
-architect. I have since found.out it was cut off at high-water_ mark. 

6614. A disc was eent to you, was it not, and the top of the pile remained in Launceston? Of course 
I do not know. 

6615. On what account did you consider it necessary to have iron strips put through the walls? On 
-account of the_ earth tremors I consider it necessary, and have increased them since these vibrations have 
become so numerous. 

6616. Do you not think they are objectionable on account of their getting rusty? No ; in cutting 
away the old building we <Jame upon some iron bars which were as sound as the day they were first put in 
there, 40 or 50 years ago. 

6617. You know iron does corrode, to the disturbance of stonework? Yes, I know it does. 
6618. Do yon remember in the design for the Post Office at Launceston you provided for a vehicle 

passage 10 feet wide. ·would it not have been possible to have given more room in the passage, that 
vehicles might pass each other ? It was impossible. 

6619. The passage will be blocked if a conveyance stands in it, will it not? No ; one vehicle could 
draw down into the corner, and there would be plenty of room. 

6620. I presume it would be rather an awkward proceeding if one vehicle had to pull up to the corner, 
-and go backwards to its old place to allow of another one passing it in the same direction ? Yes ; but from 
the amount of business such a proceeding would not be necessary. 

66'21. In a few years might it not be? Yes, but I gave the Government all that they asked for. 
6622. Would it not be possible to provide a few feet of additional width? No, unless a special Ac-

were passer!.. ' 
6623. To purchase additional land for the site? Yes. 
fi624. Would it not be worth while for the Government to purchase additi0nal land for the cont 

venience of mail carts, and to make more suitable provision for future demands? I do not think it 
necessary. 

6625. Suppo;;e the land is not_ purchased now, as the prosperity of Launceston developes will there not 
be much greater difficulty and expense in getting more land? Yes ; but then they can load the mail carts 
from the outside. It was never thought of leading them inside the yard until I proposed it. 

6626. But do you not think that it would facilitate the loading very much, and be a most useful provision 
for the future, if this extra land were purchased? Yes, I do. 

6627. ·The Commissioners observed that you have provided a wooden floor to the centre hall, and iron 
trnsses to the roof. Would it not be preferable to provide Minton tiling for the floor, as a cleaner surface, 
and less liable to damage or danger from fire? It is impossible for this wooden floor to burn, as there 
is no druught. It is laid upon a bed of concrete, and nothing that I know of could set it on fire. As for 
cleanliness, the rain cannot get in, and it is simply a matter of dust. I do not think it will ever be very 
dirty. I would not advise Minton tiling or Portland cement, because of the great traffic .. 
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6628. Would not even flagging be preferable ? Yes, but it is so difficult to get stones for it. 
6629. Minton tiling is found very useful and to last a considerable time in other countries, where 

there is more traffic over them than is ever likely to obtain in the Launceston Post Office : why would 
you not consider it suitable? On account of the great noise that it makes. You cannot have anything 
quieter than wood. 

663©. Then it is on the ground of noise you object to Minton tiles? Yes, they are much noisier, and 
wood is just as clean and more durable. 

663]. Do you think that iron trusses are in accord with the adopted style of the building, or would it 
be preferable to have ornamental wooden trnsses with octagonal base framing a11d hammer beams? The 
present style is much preferable, and much lighter. A wooden frame would be too heavy in appearance. 

6632. Do you think that ironwork of the nature you have designed is in keeping with a building in 
the Queen Anne style? The ironwork might be put into any design. 

6633. I presume your building is in the Queen Anne style? Yes. 
6634. Whereas the ironwork in the roof is rather like a railway shed? Not exactly, it is better than 

that. It is of no particular style, except that it is a light iron roof, and I do not think you could have im
proved that iron roof much. It was in tended to obstruct as little light as possible. Now all the light from 
:the quadrangle comes through without obstl'Uction. 

6635. Might not the roof be constructed of wood in a way to obstruct as little light as possible? The 
1·oof would obstruct the light. 'We made it as light as we could to obstruct as little light as possible~ 

6636. The Commissioners made an inspection of the Hobart buildings, particularly the new Lands 
and Works Office. They observed that you had one part of the roof to the west constructed of strong 
-Queen-post trnsses, ·whilst the other wing to the east, with exactly similar span, was constructed of plain 
trussed rafters secured by nails. Would it not be preferable to have the same style of roof in one place as in 
the other? No, the spans are different. The trusses were put in to carry ceiling joists in place of the girders 
with columns underneath. We put in small iron rafters to take this principal on purpose. 

663_7. But the east wing is the same as the west one. The partition does not go up to the roof? It 
is a very long room, and the span is different. 

6638. That division with the iron girders makes the west room the same span as the other one? They 
have the same span now. 

6639. Why did you have Queen-post trusses for the one, and trussed rafters for the other? Ifwe 
had not put these trusses in, we should have had to put beams with iron bolts in between, because they are 
-a long bearing to take the ceiling joists. · 

6640. Do you consider the trussed rafters in the east wing are sufficiently strong to sustain the slate 
roof, wind pressure, &c.? Yes. 

6641. Is this building to remain exactly as it stands with regard to architectural details in the front 
-elevation ? With one exception. 

6642. What is that ? We intend to cut off the terminals at top of pilasters. 
6643. Do you not consider that a building of that sort requires some bold feature to throw it out? The 

pilasters must be finished with something, and I propose now to cut them back, and not have so mucl1 
projection. 

6644. Do you not consider the cutting of these back will be rather a disfigurement in a building of 
-that kind, which requires some break in the front to give it a certain amount of shadow ? I think it would 
be better to let them remain as they are. I don't think they are a disfigurement, but a very great improve
-.ment. 

SATURDAY, APRIL 10, 1886. 

PRESENT: 

The Hon. WILLIAM AUSTIN ZEAL, Esq., M.L.C. 
HENRY CHARLES STANLEY, Esq. 
ARTHUR WM. LA WDER, Esq. 

THOS. C. JUST, Esq., Secretary. 

THE HON. NICHOLAS J. BROWN, M.H.A., re-examined.· 

6646. By the 0/i~irman.-',Ve understood, Mr. Brown, that you wished to give a further explanation 
·as to certain questions on which your evidence has already been taken? Yes, I should wish to do so. 

6647. With respect to question No. 7? In reference to that I wish to state that estimates were fur
nished by the Engineer-in-Chief when the tenders were received-that is to say, before any decision on 
the tenders was given. The Engineer-in-Chief then furnished me with more detailed estimates than those 
-which were submitted to Parliament. This explanation will apply to question 8 also. 

6648. Was that in the nature of a confidential estimate ? Yes. 
6649. In referel!,ce to question No. 9 ? The r.orrection I wish to make is that when the question was 

-put 1 thought it was to this effect: Was the money sanctioned for expenditure by Parliament on the Par-
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liamentary plans and estimates only? The word Department escaped me. That answer is cor1:ect, and the 
explanation of it is the same as I have given in reference to question No. 7. It was carrying out what was 
before Parliament, but conditionally upon details furnished by the Engineer-in-Chie£ 'l'he same explana-
tion will apply to the subsequent questions. · 

6650. Then, in reference to question 31 ? I do not think it necessary to give any explanation as to that 
It is probable the Commissioners have obtained all the information they desire from tlie Engineer-in-Chief 
I do not think it necessary to make any further explanation as to my former evidence. 

6651. We wish to ask you, Mr. Brown, how far the administration of the Engineer-in-Chief's Depart
ment is controlled by the Minister-that is, the professional administration of the Department? I should 
say just as any other professional department would be controlled under a Ministerial head. The Engineer
in-Chief is lield responsible for the professional opinions and advice given to the Minister. 

6652. Suppos_e the Enginee1·-in-Chief to object to or protest against carrying out a work in a particular 
way, would that protest relieve him from responsibility in the event of any failure of the work? Yes, if it 
was a formal protest. 

6653. Suppose it were not exactly formal? I shonld say it would, to a certain extent. I should not 
consider a verbal communication sufficient. It would be the duty of the Engineer-in-Chief to have a formal 

-- protest placed on record. 
6654. But suppose he verbally protests in reference to any particular matter, would you consider 

- that of weight, if not backed up by a written protest? Oh, certai_nly I should consider it of weight, but 
unless a written protest was placed on record it could not relieve him of responsibility. No doubt any 
·opinion of the Engineer-in-Chief, expressed verbally or otherwise, would be duly ·considered, and most 
likely would be so considered not only by the Minister, but by the Cabinet. 

6655. Are there any instances witl1in your knowledge where the Parliament or the Government over
ruled the opinion of the Engineer-in-Chief on a question of construction? Do you speak of railways? . 

6656. Yes, of railways ? Only one that I can call to mind. That was in the case of the Oatlands 
and Parattah railway. The Engineer-in-Chief has always disclaimed responsibility for the cost of that line. 

·· ·H" has represented from the first that nothing less than £12,000 would be sufficient for the work. 
_ R657. Are there any circumstances in connection with the Derwent Valley line that would relieve the 
· Engineer0 in-Chief' of responsibility for the ex.ecution of the works? Do you mean as to plans? 

6658. As to plans and estimates? Nothing that I am aware 0£ 
6659. Are you aware whether the Engineer-in-Chief was in any way overmled by the Government as 

to the construction of the Mersey Railway through the Town of Latrobe? I do not think it would be 
correct to say that the Engineer-in-Chief was overruled by the Government. The Government was over
mled by the Parliament. It was a vote of Parliament which made it almost compulsory to take the line 
through that route. 

6660. Are you of opinion tlmt the Engineer-in-Chief made his protest sufficiently clear as to the con
struction of the line through the Town of Latrobe. He always made it clear to me, and I made it clear 
to the Cabinet, that the cost of going through the Town of Latrobe would be a very large amount. The 

. Engineer-in-Chief's estimate, I may say, of the excess of cost was not concurred in by a gentleman who 
·was a member of the Cabinet at that time, and who had some professional knowledge-I mean the late 
Chief Secretary, Mr. Moore. He disputed the accuracy of the Engineer-in-Chief's estimate, and his 
opinion carried weight .. 

6661. 'L'hen, as far as the Latrobe deviation is concerned, the Engineer-in-Chief was ·overruled by the 
. Parliament? He was. • · 

6662._ There is another matter which has cropped up during our investigations-I mean the north· 
deviation on the Fingal Line thr0ttgh the Town of Avoca. It is stated' that in consequence of a petition 
sent in to Government by the inhabitants, which was referred to Mr. Climie and favourably reported 
on by him, the deviation was made through the Town of Avoca, thus adding largely to the 
cost of the line. Is that a correct statement of the case? It is a correct statement in so far as that 
representations were made to the Government from parties interested in the Town of Avoca and 
others that it would be very desirable to bring the line of railway near to Avoca if possible. Owing to that 
an altcrn~tive survey was ordered, but regarding the extra cost of that I cannot call to mind exactly what 
occurred; but certainly the impression_ on my inind is. that the Government's action in sanctioning the 
alteration was taken in the belief that it would cost very little, if anything, more. 

6663. It is alleged that the great difference in cost arises from the present crossing at St. Paul's 
River, which is nearly double the width of the originally proposed site? I was not aware there would 
be any material addition to the cost of the line by making the deviation. 

6664. Did the Engineer-in-Chief protest against the deviation? I believe he did verbally, but he 
did not consider the matter of sufficient importance to urge his objections very strongly. 

6665. Another deviation was pointed out at the Break o' Day river near the Mount Nicholas coal mine. 
~he 1;;~gineer-in-Chief stated that the original line passed considerably to the south of its present position, 
and. thati in consequence, a larger viaduct was required to cross the Break o' Day river, ancl more 
expensive works than would be justified by the traffic along the railway, the object being to serve the 
Mom:t Nicholas coal mine. Is that correct? I cannot at this moment recall all that occurred 
about that deviation. What I do remember is to the effect that it would not involve any great 
amonn~ of extra cost, while the convenience it would give to those locally concerned would warrant 
the aJ.ditional expenditure. · 

6666. If the Engineer-in-Chief had p1·otested verbally or in writing would his protest have been acted 
on 7 Umloubtcdly it would have been acted on, or some good reason given for disregarding it,-but there 
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was no formal protest, as far as I can remember, connected with it. It was dealt with as a matter ·not of; 
very great importance, as far as I can remember. 

6667. As to the preparation of plans and letting contracts, the Engineer-in-Chief has · stated 
that he was very much hurried by Parliament and the Govemrnent of the day in preparing his plans and 
letting the various contracts : is that the case? You .will find that stated by me on the occasion of my last 
examineLtion, in my answer to question No. 37. I have nothing to add to that, and I now confirm it. 

6668. Mr. Fincham was likewise asked, "Did you at any time represent to the Minister the 
desirability of your being placed in a position to check the correctness of the figures supplied by Mr .. 
Edwards before accepting the tenders for the railway works?" That involves a contradiction as t_o the 
relative responsibility of Mr. Edwards or the Engineer-in-Chief for these designs. We wish to know as 
clearly as possible how far the Govemment consider the Engineer-in-Chief responsible for the plans pre
pared by Mr. Edwards ? It is perfectly true that the Engineer-in-Chief did represent to me on more than one 
occasion that it was desirable he should have assistance in the way of a competent officer or officers to check 
these plans and estimates; and I urged this desire of the Engineer-in-Chief on the attention of the Cabinet,: 
but was unable to obtain the concurrence of the Cabinet to the appointment of any officers of the kind. It· 
was thought that the staff of the .Public Works Department was sufficiently large, and I could not get any 
further salaries passed. . 

6669. Then, so far as your explanation is concerned, that would relieve the Engineer-in-Chief 01 

responsibility'.? To that extent; but I am not aware that he has ever claimed exemption from responsibility 
fm:ther than that he should have had assistance in a matter of this nature. 

6670. A question was put to the Engineer-in-Chief: ·" Do you not think it was incurring a risk 
to your reputation in trusting so implicitly a professional man of whom you had no previous personal 
experience?" And he says he trusted implicitly to Mr. Edwards, and could not do otherwi'?e under the 
circumstances. Is that a correct statement? In' what respect? That he never made more than one 
protest, namely, that he was hurried? I can say that the Engineer-in-Chief always expressed to me his 
great confidence in Mr. Edwards, and I should say that any mistake that has occurred, if any, has arisen 
from hurry in the preparation of the plans, to a great extent. 
· 6671. It appears that a _difference of opinion has arisen as to the nature ·of these plans, or the 
way in which these plans were to be regarded. Mr. Edwards seems to think they were type drawings 
which should be altered to snit the peculiarities of any locality, while the Department recognises 
them as suitable drawing-s for a particular work and locality. Which would be the correct interpre
tation? I should say they were drawings for the opecial localities for which the work was designed. 
I understand it so, except in cases of general work, such as culverts or bridges. In the case of any 
important or extensive work I should say the drawings were designed to suit the locality. 
· 6672. If, for instance, there were three drawings of any particular work in a locality, and the choice 

rested with the Engineer-in-Chief as to which he should select, who would be responsible for the work'! 
The Engineer-in-Chief, decidedly. 

6673. Have any representations been made to you through the Engineer-in-Chief, on Mr. Edwards' 
behalf as to the insufficiency of the remuneration he received? Verbally, representations were made 
occasionally as to statements made by Mr. Edwards about the insufficiency of the terms made with him, 
but no formal application was ever made to me for any increase. · , 

6674. And no definite result was arrived at? No, the xnatter was left to be arranged by the Engineer
in-Chie£ 

6675. By 11:fr. Stanley.-With respect to deviations from original Parliamentary plans, Mr. Brown, 
Mr. Fincham has stated that, in the case of two or three important deviations, he had adopted them 
without any formal authority from • the Government. Do you consider that such authority should 
have been obtained before an alteration was made from the plan approved by Parliament? Certainly. 
I am not aware of any important deviations having been made without my authority, if not the authority 
of the Cabinet .. 

6676. I mean formal authority. Mr. Fincham stated he believed he had conversations with you on 
the su~ject of these deviations, but did not obtain formal authority. Should you not consider this necessaiy 
where Parliamentary plans were departed from? Yes, and more than once I have told the Engineer-in
Chief that he should have formal authority for his own protection. In minor matters of detail I know 
alterations have been made without authority, where it would perhaps add to the stability of the works and~ 
diminish the cost. . In matters of that kind alterations may have been authorised in conversation, but I ain,. 
certainly not aware of any important deviations having been made without proper authority. ·· :'.· 

6677. One of the deviati~ns I refer to is between Piper's River and Scottsdale. The line is take~ 
more direct than in the Parliamentary plans. Originally the line is shown as going round by the 
Denison gold field. Mr. Fincham ·said he had no formal authority for that deviation, but understood you 
to approve? That alteration was submitted by me to the Cabinet, and owing to 'the personal knowledge 
of the country that some members of the Cabinet had, it was agreed it should be made. No formal 
authority was given to the Engineer-in-Chief, but he was informed by me that the deviation could be made. 
I think I may adcl that this deviation was through a piece of country where no land had been alienated at 
all; at all events it was represented that 110 private interests would be affected. 

6678. Another deviation to which Mr. Fincham referred was that mentioned by the Chairman at the 
Break o' Day river, on the Fingal line. He said he had no formal authority for that, but it was adopted 
after a verbal communication? I have no doubt I consulted the other members of the Cabinet about it, 
and conveyed the authority to the Engineer-in-Chief, which should certainly be in writing. 

. 6679. To what extent do the Government expect the Engineer-in-Chief to control the works connected 
with the roads and bridges department? Originally the Engineer-in-Chief had the direct control of every 
one of those departments-roads, bridges, and buildings-inasmuch as there were no railway works being 
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done wJien he was appointed. When the. railways were undertaken we appointed an Engineer of Roads 
for the purpose of relieving the Engineer-in-Chief as regards roads and bridges. Although he has the 
general supervision over them, he is practically relieved as regards roads and bridges. The same as to 
buildings: he takes the general supervision, but ie relieved by the appointment of the Government Architect. 

6680. His duties, then, with regard to those departments are more those of a consulting engineer to 
Government ? Yes, they are. 

6681. By M1·. Lan;de1·.-It has been stated by the Engineer-in-Chief that traffic statistics concerning 
the railway prospects in districts through which lines are projected are got out by others than those in his 
department. In the case of the Scottsdale line I think he said a Commission was appointed? A Board of 
Commissioners was appointed to enquire into the probable traffic statisti_cs of all these lines ; it was not 
only for Scottsdale. Their report will be found in the records of the proceedings of the House of As-
s~mbly. · 

6682. Was the Engine.er-in-Chief not consulted at all as to the physical character of the country 
through which these lines were projected? No doubt there were many consultations with the Engineer-in
Chief _on the subject. He must have been consulted. 

6683. Are you able to inform us it the question of the cost of working the lines after completion, the 
steepness of grades, or approximate cost per mile over different routes, were considered by the Commission 
or supplied by the Engineer-in-Chief? No; the Commissioners were only appointed to enquire into the 
pl'Obable traffic, and did not go into questions of c~nstrnction. 

6684. Were they advised by the Engineer-in-Chief on these matters? No; the enquiry was confined 
strictly to the probable traffic on the proposed lines of Railway. 

6685. Then, J presume, the probable traffic on the various lines was compared with the cost of con
struction in getting up the report for Parliament? No doubt it would be discussed by the Cabinet, and 
by Parliament also, before the votes for the lines were assented·to. 

6686. Was it ever referred to the Engineer-in-Chief for a report,-with reference to the cost of con
struction,. and the probable financial results of the lines when completed? The Engineer-in-Chief was 
required to furnish approximate estimates of the cost per mile of any particular line under discussion. As 
I have before stated, he could not give reliable estimates until the contract surveys were made, but in a 
general way he was consulted as to the probable cost of any particular line .of rail way. 

6687. Are we to understand that all these matters were considered when the lines were projected, and 
the financial prospects got out clearly? Certainly, all considerations were taken into account. In addition 
to that, a consideration, which was a strong one in the minds of Ministers and Members of Parliament,. 
was, that the lines would lead to the increased settlement of the Crown Lands. 

6688. Have you found that these comparisons have been at all approached in the results ? 
we have had no opportunity of testing them, inasmuch as only one of the lines of railway is yet 
traffic-that is, the extension of the linr. from Deloraine to the Mersey. The results there have 
our expectations, and are most satisfactory so far. 

Not yet; 
open for 
exceeded 

6689. By .lJfr. Stanley.-The Commissioners wish for information as to the exact position Mr .. 
Fincham holds under his appointment in the service-what is it? Engineer-in-Chief. . 

6690. Is he gazetted as Engi~eer-in-Chief? Yes, I presume he has been. 
6691. We understood from his evidence that.he was only nominally Engineer-in-Chief? I understand 

he is Engineer-in-Chief. 

6692. B.1J .1lfr. Larvder.-Mr. Fincham states: "The terms of my appointment are 'Engineer for 
Government Railways and Public Works for the Colony of Tasmania.'" No doubt that is correct. I 
shou~d have thought he was gazetted as Engineer-in-Chief. He was appointed about 8 years since, before I 
was m office. 

MR. J. C. CLIMIE re-e:1:a111ined. 

6693. By tlte Oltain11an.-We understood, Mr. Climie, from the Engineer-in-Chiefj that you originally had 
charge of the Corners to St. Mary's railway. Looking over that line we noticed three culverts, one at 5m. 43ch., 
unotlier at Sm. 25ch., and the other at llm. 44ch. the parapet walls of which are showing serious signs of 
settlement. These walls are built of' masonry, while the culverts themselves, the arch and abutments, ~re built of 
concrete? No; tlvi abutments are of masonry. 

6694. Are you aware whether any attempt at bonding was made betwee_n the concrete and masonry of the· 
culvert? None, I think. 

6695. What precautions did you take to guard against the settlement? The weight is sufficient for the masonry 
itself bonded on to the concrete arch. 

6696. It a1ipeared to us when examining the work, that the arch was wholly built in concrete? There being no-
11rcssurc, I simply thought ti1at the weight ot the masonry would be sufficient. I was not aware that the thing natl 
moved. 
· 6697. In one case the face wnll has assumed a convex shape to the railway, curved some six to eight inches?· 
It may have been through carelessness in making the abutments. I was not aware of it. 

6698. That remark would apply to those three culverts. You are not aware of' any JJeculiarity in the construc-
tion of'the works? None at all. _What you say might be due to the falling in having taken pince since I left. 

6699. Was the·work done during your time? At the 5m. 43ch. the Stony Creek hod just been finished. 
6700. Was ·Stony Creek C'ulvert eomp!ete? I do not think that the banks were quite finished at Stony 

Cruek. · 
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6701. As to the Avoca devia.tion, it has been pointed out the original line was surveyed south of the town? 

Three-quarters of a mile. 
6702. And owing to a report from you, called for by a petition from the inhabitants, the Engineer-in-Chief 

was indueed to make the deviation? The petition wus sent in from the inhabitants first. 
6703. And then the report was made? I exaniined and reported upon it. I found the line to be very nearly 

the same-if anything, shorter. I considered that it would be of less expense, and that the gradients would be 
much better. Upon these grounds I saw no objection to the alteration. 

6704. Mr. Fincbam estimates the excess cost of' the deviation at about £3000 is caused principally .J:>y a longer 
bridge ·across the St. Paul's River? That is just exactly the amount that I always stated would be saved by the 
deviation. 

6705. How do you ardve at that conclusion ? 'l'he bridge over the St. Paul's River will he of less cost. Where 
we have driven now is, with slight exceptions, good driving ground: the other is very hard working bottom. 

6706. Mr. Home handed in a plan showing the sections of the two localities, and the relative levels adopted at 
both. He also placed at our disposal the adopted plan, showing how many of the bays of the present bridge 
would fill up the valley. This drawing, signed by Mr. Fincham, represents the two designs: one is the 
bridge as built, the other is the bridge which would have been necessary supposin&: that the same design had been 
carried out as that on the original site. What have you to say? Of course 1 made the design myself, but I 
wanted to make it much shorter. ·we could have taken off four or five of these bays to much advantage. I 
do not know the reason why Mr. Fincham fixed one ~o much longer than the other. 

6707. Were these additio11al bays put in by the Engineer-in-Chief on your recommendation? They were 
put in by himself: 

6708. Inasmuch as the valley is wider there, did you represent to Mr. Fincham duri11g the course of the 
construction of the viaduct ,that these bays were unnecessary? Yes. 

6709. Y uu did represent it? Yes. 
. 6710. Verbally or in writing? I think verbally. I never u11derstood why it was wanted. We had plenty of 
stuff to fill it in. I clid not want to run the stuff to waste. 

6711. Looking at these two plans, do you think that thPy correctly represent the diflere11t localities? I could. 
not say. 

6712. This is a ·section originally taken by you, the other is a section of the line adopted after the petition 
came in? Yes. . 

6713. As it is signed by the Engineer-in-Chief; would yuu not take it to Le eorrect? I should take it to 
be correct. I have no doubt it was. I should not have taken four baY,s. 

6714. Supposing it to be porrect, how would that have affected the cost? It would have saved four bays. I 
had plenty of stuff. The designs were made out in detail. 

6715. Were the representatio11s which you made to the Engineer-i11-Chief solely initiated by that petition, 
or what influenced you as a public officer to alter this line? It came out in the course of conversation before we 
began doing the work. 1-Iis remark was, "It's just as w:ell; have ple11ty of waterway." 

6716. What I wnnt to get at, Mr. Climie, is how was this deviation initiated? By petition of the residents to 
'the Minister. 

6717. You are clear that you had nothing to do with it? Nothing-not in the slightest. 
6718. And that report which you prepared on the matter was brought about by instructio11s which you received 

from the Engineer-in-Chief to make an alternative survey? Yes. I had no interest whatever in the matter. It 
=did not matter to me which one it was. 

6719. This is a plan of the railway and the sections prepared by you ? (Plan exhibited.) I do not thi,nk so. 
6720. These were stated to be your sections? I have never seen that before. I should be incli11ecl to think that 

the gradient is some,vhat lower than those shown there, because I had a long 1 in 40 in the section that I had. But 
l ·had nothing to do with the matter. It was done at the request of the Minister. I merely received instructio11s. 

6721. As to the works at Vinegar Hill-i11 the contract survey retaining walls were provided, and it appears 
that these have not been built-will you explain why? They were not necessary, as far as I am able to judge. We 
were pretty well on solid ground. 1 did not consider them necessary. 

6722. This was one of the cases where, in the exercise of your discretion, you thought that you might make an 
alteration in the works? Well, it would depend upon circumstances. rt.was guite time enough to build them if 
they were showing any signs of giving; but there were no signs here. 

6723. At the time of your leaving the Government there were no indications of settlement? No; it seemed 
quite solid. 

6724. Had you anything to do with the deviation at Break o' Day River for taking the line nearer to the Mount 
Nicholas coal field~, or was that a matter decided subsequent to your connection with the works? I recommended 
that the line should keep out of Malahide, and to keep out· at the upper side, in order to meet the wishes of Mr. 
Talbot, the owner, and Mr. Parker. 

6725. Where is that? It would be about 40 or 41 miles. 
6726. How would that be crossing the Break o' Day River ?--assuming ·the line .runnillg east and west, was 

your proposal to go more north or more south? I should have had to go on to the south, and kept on the right side 
of the main road; but the original Parliamentary plan was. crossing the Break o' Day before we got to thA new 
·br.iuge and run away into St. Mary's, ·but by some petition from the owners of coal leases I suppose that the line was 
·to·be altered. That was in dispute when I we11t up there. 

6727. This alteration was considered and allowed by the Government? I was specially informed, before I 
undertook the survey at all, that that deviation was to be made to the Mount Nicholas coal field. It was a very 
big, wide deviation. 

6728. Do you know what would be the chainage opposite the Mount Nicholas coal fields? I should thinkabout 
42 miles, or about 43.½ miles. 

6729. By Mr. Stanley.-With regard!to the culverts which have failed on the Fingal line, were .YOU in .charge 
of the works at the time the embankments were tipped over the culverts? At five and a-half miles-yes, and· at 
Stony Creek. 

6130. ·can you state·what precautions were.taken ·to avoid unequal ·pressure from·the ·bank? 'Equalising the 
pressure by casting it over in thin short layers. There was no heavy tip. · 

0731. Were·the·culverts backed up before the bank wastippea·? They were all well backed up. 
'6732. And do-youthinkihat all necessary precautions were taken in this matter? I ·think ·so, ·as far ~s I am 

aware , 
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that any failure jiad taken place. The layers of earth were sufficiently wide at the masonry to keep them in position. 

6734. Do you think that the face wall as designed is calculated to stand the pressure of the heavy embankment 
there is at Stony Creek~ . I presume so ; there was very little pressure at the head of the culvert. 

6735. It is not usual to build these walls with a batter ? No, J do not think so. 
6736. Were there any sets-off in the back of the wall or was it built vertically ? Sets-off? 
6737. Were the culverts built according to the original design shown on the contract drawings? I cannot say. 
6738. Then the _only alteration made was the substitution of concrete arches for masonry ? I altered the thick-

ness of the arch and the thickness of the buttresses. 
6739. Will you state what alterations you did make? I could state as far as the arch is concerned. There was 

a 10ft. arch, and tarred concrete, from 15in. to 1ft. 6in. and 1ft. lO½in. . 
6740. And what difference did you make in the thickness of the side walls which are shown in the contract 

drawings-three feet ? Six feet, I think. 
6741. At the bottom? Yes. 
6742. Did you make any alterations in the thickness of of the face walls? Yes. 
6743. They are shown as 3ft.? There is the detailed drawing. 
6744. The detailed drawings with the alterations and dimensions referred to? Yes. 
6745. And that should be in the hands of the resident engineer? Exactly. It is a pity it" is not here. I con

sidered that it was out of all reasonable pro!Jortion. 
6746. Do you recollect what increase you made in the dimensions of the face wall? Not less than 2ft. 3in. or 

2ft. 6in. at the masonry, but altogether the increase was out of all proportion. 
6747. ~Vere you satisfied with the character of the masonry work? Quite satisfied. 
6748. Do you consider that it was well and carefully built? Yes. 
6749. The face walls are bulged out and cracked in various places, and in one case the crack extends rmmd the 

· arch. Is that not so ? I have not the slightest idea, but I may have put it in too hastily. I think that there is 
sufficient weight of masonry there to resist any pressure that can possibly be brought against it. 

6750. Were the alterations made in the original designs by the Engineer-in-Chief? Yes. 
6751. Did he signify his approval? Yes; I certainly had much more masonry than he was inclined to allow. 
6752. I think you stated, with regard to the Avoca deviation, that you considered the line as now oarried out 

had better curves and gradients ? Yes, I believe so. 
6753. Was not the line originally very nearly straight? No. (Plans referred to.) 
6754. Did the altered survey, as adopted by you, not introduce several curves of a very much less radius than 

those on the original line? Not to the best of my recollection. I think that one here (referring to plan) is one of 
the shortest on the line. · 

6755. Are there not a greater number of curves? There are a greater number, but they are not so sharp. 
6756. In what respect do you consider the gradients better? Because I had one long l in 40, but these sections 

show no I in 40. • · 
6757. Then, according to the sections furnished to us by the resident engineer, do you consider the O'radients, 

as adopted, better than those on the original line? I do not consider them better, those sections-not the sYightest. 
6758. Do you consider that the position in which the station is placed at Avoca is not objectionable for the 

convenience of the working of the traffic ? No, I think it rather a convenient station. . 
6759. Has it not involved the Department in a large expenditure for excavations and rock cutting? Well, it 

has. J calculated that the excavations were required to keep up the bridge at the crossing of St. Paul's River. 
6760. But hu~ not the placing of the station in its present position necessitated the construction of an ex

pensive road approach? I suppose it has. People can now come down to that bridge, but had it not been made 
by the Railway Department it would have had to be made by the Roads Department, for they had built a bridge and 
there was no road to it. As a matter of fact, there was no approach to the bridge whatever. 

6761. Does not tl).e line as now constructed approach the station in both directions on sharp curves ? Ten-
chain curves, I think. · 

6762. Do you not think that objectionable? No. 
6763. Are those curves not in deep cuttings ? Partly in cuttings, but they have all been widened out. The 

position of the station is a good one for passengers and goods. 
6764. Was not the station site as shown in the original survey on a straight piece of line? Oh, yes it was. 
6765. B,y Mr. Lawder .. . Was the alignment between 42 and 47 miles laid out by you or under your direction ? 

Generally speaking, it was. 
6766. Are we to understand that you approved of the alignment and the location thereof? Yes. It was laid 

out by Mr. Home. I walked over the ground with him, and he pointed generally where the line should go. 
6767. Did you not think that the line was on very low ground ? On very low ground altogether. 
6768. Could you inform the Commissioners if you were induced to alter your alignment in that neigl1bourhood 

owing to the Mount Nicholas coal mine tramway being projected in that direction?· and could you also inform 
them it' in other circumstances you would have preforred to takP the line either south or north alon~ that 
valley with the view of getting out of the low ground ? I think that the approach of the present road is preferable 
to the original Parliamentary survey. 

6769. Are you aware whether it has bPen found necessary since the construction of the bank was started to 
increase the height of it by raising the formation about 3 feet, and to increase the waterway through the banks very 
considerably? Which bank? 

6770. The one between 42 and 47 miles? I am not aware ofit; not to increase them beyond the recommenda
tion left by me. 

6771. What was that recommendation ? Putting in a number of 10 feet openings, as they were small culverts. 
6772. Did you recommend any greater waterway than exists on the public road over which the water (from 

the evidence we have obtained) has not crossed? The public road? 
6773. The road which runs parallel to the line of railway between those miies I mentioned? Oh, a great excess. 

. • 6774. And what,was that great excess of water caused by? It would be the result of the very high floods that 
I saw there. 
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6775. Did you consider the watershed there, aad did it fall to or from the road ? It is a heavy fall there, and 

falls to the road. 

6776. Then I presume that if the water did not c1·oss the road -as we have it in evidence that it does not
that the waterways under the roa.d would be a guide for the waterways under the line? Well, I don't think 
so. By following up parts of the country after a heavy flood you will see the remains where the road is flooded for 
a long distance. That is very well known. 

6777. Are we to understand that the permanent alignment of this portion of the railway was made after the 
actual contract drawings were signed ? Oh, no. 

6778. Before? Yes. All the survey was got out at the same time, or nearly so. There were very few altera
tions; I think that there may be some. This Avoca deviation, as it is called, is really no deviation at all: it was a 
matter which had been recommended by the department and adopted in the contract survey. It has not been altered 
since the contract was let. 

6779. Do you think that it ,was possible to obtain any alignment through the town of Fingal which would have 
avoided the low ground below the town where the line now runs? Yes; my special recommendation to Mr. Fincham 
was to go on the upper side of the town to keep away from the floody country. I should have gone to the back. 

6780. ·would that have been a more economical alignment? I think it would have been a safer line. I don't 
think that the cost would have been more. 

6781. ·would that location have accommodated the town equally well? Not so well to those situated in that 
particular street where the station is, but it would have taken in all the township at the back. 

6782. That is, the town generally? ·well, not the present population. The township is very large, and thR line 
would have to go through about the eentrP. ofit, more or less. · 

6783. In your reply to the Chftirman with regard to the Vinegar Hill wall, you stated that in your opinion from 
what you observed that the wall was not necessary. Did you not observe that a considerable portion of the steep 
railway cutting was through made ground forming the road? Very little ofit, I think, as far as I ran recollect. 

6784. If you had observed that it had been in made ground, would you have adopted retaining walls? No, I 
don't think I should, unless the batter was too stiff. I think that when there is any stony ground the batter is a 
very considerable one,-say one in one. 

6785. Do you consider that a slope of one in one is sufficient in macle ground? Yes, if it is made of stone 
material. vVe had very little flood there. I may-state in opening up a new country by a purely schedule contract 
it is quite competent to have them altered if there are any signs of giving. I was quite under the impression at the 
time that it was unnecessary to incm· auy farther expense. 

6786, With regard to that culvert at Stony Creek, we have been informed by the contractor, Mr. Bath, that 
you yourselfinspected that work after the cracks appeared, and that you also gave instructions to have the face of 
the arch brought out with additional concrete or plaster so as to bring it flush with the wall that was pressed out? 
We had no special inspection, but there was a special inspector there. I was informed that there was a simple crack 
at the settlement. He told me that it could be put up in that way. I left instructions for that. I thought it would 
be enough. 

6787. I thought you said that you had not observed any settlement cracks? No, and I do not know that there 
are any now. It was the only thing that my attention was drawn to. From the report which reached me from the 
inspector, I thought that it was nothing. I paid ,no attention to the thing. 

6788. Then you recommended the repairs? [ left the matter to the inspector. From the way in which the 
thing was told to me I thought it was a frivolous matter. I simply consented to its being done on the inspector's 
recommendation. I was not aware that either of the other culverts had been moved at all. 

Derwent Valley Railway, Tasmania, 
Contractor's Office, New No1:folh, l3tlt Api·il, 1886. 

FINGAL RAILWAY. 
GENTLEMEN, 

T~E six-f~et. stone culve~t at 5 miles 34 chains and 1 NO Ian was submitted for m approval. I am sure 
l1 m1les - chams were designed by me and approved of~ fth" P_J F , Y 
by Mr. Fincham. For Stony Creek I designed a 15 feet J O is. · · 
st?ne culvert1 with brick _arch 3:nd batteri~g wings. Mr. 1 I remember roughly sketching two 10 ft. arches on 
Fmcham obJeeted to this d~s1gn, a:nd f~rwarded me a l plan referred to by Mr. Climie, and telling him I would 
sketch ofa double 10 feet, with vertical f_ro:n.ts an~ con- 'prefor that he should follow the style of the type 
erete '.1'rch; plans prepared by_~e, and bmlt a?cordmgly.j culverts contracted for, but I never saw the drawing 
Drawmgs fo_r these cul:'erts left m the possess1.on_ of Mr. prepared for contractor from these instrue1ions.--J. F. 
Home, Resident Engmeer. The Avoca deviat10n was1 
made after the contract survey had been completed, and l 
was made by me at Mr. Fincham's request. The prin-
cipal object for the deviation was to meet the wishes of, See my evidence.-J. F. 
the people of A voea. Retaining wall at Vinegar Hill wasj 
not required when I left the works. At that time the 
works were in progress. I am not aware of the water-
ways being altered since September, 1885; but :r.Ir. / A f · J F 
Fincham sometimes made alterations without eommuni- i m not aware O any 111stance.- · · 
eating with me. I would state, before leaving I wrote to1 
Mr. Fincham asking him to go over the works with me, I 

which he promised to do, but afterwards informed ~e j Correct-in consequence of certain rumors as to Mr. 
verbally ~hat he would rather not go ov~r the :,vorks with lClimie continuing to supervise work occasionally after 
m_e, as 1t would wo_und Mr .. Home_s feelings. Mr. r Mr. Home took charge . ...:..J. F. , 
Fmcham expressed himself satisfied with the works atj 
that time. Anr.thing that may have been done since I 
am not responsible for. -

lam, 
Gentlemen, 

Yours obediently, 
J. C. CLIMIE. 

The Chairman Royal Commission, Hobart. 
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MR. WILLIAM JOHN DUFFY, exmnined. 

G789. By the Chairman.-What are you? Civil Engineer. 
6790. You were the contractor's engineer for the Deloraine and Formby railway, I believe? Yes. 
6791. Were you there through the whole progress of the works? From start to finish. 
6792. Can you state in what condition the tramway works were from Coiler's Creek to Latrobe? 

I know the tramway. . 
6793. State as to the condition of the earthworks, culverts, and bridges on the tramway? The culverts 

were, from start to finish, in a very bad state, not fit to be used again, and we had to rebuild or put them 
up. We could not use them as they were. The waterways had to be renewed. 

6794. As to the bridge over the River Mersey, was that an entire renewal? Oh, yes; it was a new bridge 
built. The old bridge was in existence when we were there, and we used it as a stage. It was merely a 
timber structure, and was very much decayed. 

6795. The present bridge is an iron girder bridge, resting on piles? Yes. 
6796. What state were the cuttings and embankments in? They were filled up in many places, and 

grown over with scrub. From Railton down it was in use. In the sections shown on the plan you will 
see what quantity had to be taken out. 

6797. Had you to widen those cuttings, clean out and re-form the hanks? Yes; the banks all wanted 
widening from start to finish. 

6798. As to the line from Latrobe onwards, what did you do? That was an entirely new line. 
6799. The original line was projected from Spreyton across the Horsehead Creek in a direct way : 

what was the reason for making the deviation? I fancy that it was thought a better line could be got 
round the side of the hill. 

6800. As far as you know, have these expectations been realised: is it a cheaper and better line, or 
a more expensive one? I could not say that. it is a cheaper line. 

6t:l01. In other respects is it better? Certainly it is a better line, because, instead of having a large 
hank across the tidal way it gets down further, where there is not so much water to contend against. 

6802. Are not the earthworks heavier on the line as made when compared with the original line? I 
fancy they are, but you can see from the plans; I am speaking from memory. 

6803. The first work you made on the deviation is a culvert crossi~g a branch of this creek ; then you 
proceed through a rather shallow cutting and come to another creek, at the northern end of which a small 
culvert has been built: wlrnt would be the cost of these two works as contrasted with the original crossing 
of the Horsehead Creek? I could not say. 

6804. From what you recollect, do you think they would be more or less expensive-I mean the two 
culverts and earthworks as compared with the larger crossing across the creek on the original line? That 
would certainly be less, but they would require to have heavier earthworks to cut round the side. 

6805. Do you know if this deviation was initiated by the Engineer-in-Chief, or was it asked 
for by the inhabitants? ·when we first started to construct the line it was in the month of November. 
Mr. Cresswell went down and surveyed this deviation from the original contract. I do not think it was at 
the request of the inhabitants, because Mr. Kelsey on several occasions created a bother about it. 

6806. From your knowledge of the locality, and having been connected with the railway, can 
you express an opinion whether the deviation was more or less costly when compared with the original 
line? I would say that the deviation should have been made from a Govemmcnt point of view, but 
from a contractor's point of view I would sooner it had not been made. 

6807. Do you know anything in connection with the deviation which was made through the town of 
Latrobe? No, that was before my time. 

6808. Do you know if the line at Formby was projected to go through private property, keeping 
on the west side of the Esplanade, or did it follow the adopted route? It was kept to the original site as 
near as possible. It was extended a few chains, but nothing to speak of. At the time there was a great 
difference of opinion as to where the station yard should be, and also about an old store. 

6809. Generally speaking, the same direction was followed? To all intents and purposes it is the 
same. 

6810. How does the line affect the Esplanade-does it injure it or otherwise? If the line was not 
there the Esplanade would be no good for any purpose; before the line was there the Esplanade was hardly 
used. · 

6811. Coming to the works on the line, do you know if the bridges, as originally designed to cross the 
.Mersey, were intended -to be built of piles? Most decidedly they were; it shows that on the drawings. 

6812. In that respect no variation has been made on the contract drawings? No; Messrs. Fergus and 
Blair were the contractors, and they suggested that cement concrete be used instead of stone. 'l.'here was no 
suitable stone at Deloraine for bridge-building, and they suggested to substitute cement concrete instead of 
masonry, which was allowed. When the line was in course of construction the Government wished the 
other bridges or piles, and also the Lower Mersey bridge, to be made with concrete abutments. We had 
orders at one time to constrnct this bridge of cement concrete. 

6813. Why was not that carried out? Our price for the concrete abutments was not sufficient for 
coffer-dams, and they being put in the middle of the river, we could not do it at the price. 

6814. Did that induce the Engineer-in-Chief to alter his opinion and put in wooden piles instead of 
concrete piers? I do not know what his opinions were, but we would n0t do it for the money. I think 
we had £2 a yard. 
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6815 .. Who brought this suggestion under the nqtice of the Engineel'-in-Chief,-that is, putting c011crete 

piers and abutments in these girder bridges? Mr, Dooley and some other prominent gentlell'.\en at L!J,trol:w 
were always agitating to get cement concrete instead of wooden piers, and they did ail they could. I thinlr 
the Engineer-in-Chief wished it to, be done if he could have got it done for•anything like the money. 

6816. But you conld not agree as to terms? No, it was not in our con~ract. We waptE:ld a c!:)rtain, 
llrice, and the Government did not feel themselves justified in giving these prices, 

6817. Do you know that the contract pric~ of the r~ilway was \lXCeeded, anq by how much? I could 
not tell you what was the last voucher we got from the Government. 

6818. Do you remember the amount of the c~mtract .as laken by. Messrs. Fergus and Blair? 
£97,000, including 10 per cent. provision. 

• 6819. The works were not completed for that? No, for the last three months, when we wer.e ~quarin,g 
up with the G:overnment, we had some littl~ disputes, an.d I think that during those thr(le months w~ got 
oom@ey~m ' 

6820. I)icl you ever hear the amount of the last certifiqat\)? No, I have never hearq.. 
6821. Do you think it would be more or less than the contract sum? It would be qertainly more 

than the contract sum. 
6822. Considerably more? I should fancy the total amount would be £103,000 or £105,000. We 

l)ad claims of one sort or another, but I suppose they compromised them. 
6823. By Mr. Stanley.~Referring to the deviation of Horsehead Creek, can you state, on referiing 

to the plans, whether the works on the deviation increased the cost of the line or not, and to what extent'? 
I cannot say right off-.1 would require to work it up. 

6824. Have you made no estimate of the two? No, from a Government point of view, I believe it 
was a saving, but the contractors would have made more if the work had been done according to the 
original plan. · 

6825. ";hat effect has the alteration had on the gradients and the curves of the line? The curves 
were increased, but I think the gradients were kept at about the same. There is an eight-chain curve 
instead of going straight across the creek. 

6826. As affecting the economical working of the line, do you think that the alteration was objectionable? 
I think so ; I refer to the Horsehead Creek banks, as shown on the map, and I should say it was a more 
expensive deviation than the original line to maintain. 

6827. You are not in a position to state the actual difference? No. 
6828. From your own experience as contractor's engineer on the Mersey Line, can you state whether 

the quantities as scheduled fairly represent the amount of work which had to be carried out? In some 
instances some of the items agreed fairly well, but others were greatly exceeded, and some items were not 
touched at all, but were cut completely out of the contract. 

6829. Were there any considerable discrepancies? Yes. 
6830. State any of the items you found thus ? Rock cuttings,-there being 33,000 cubic yards instead 

-0f20,000. 
6831. In what other items did you find considerable discrepancies ? In the drain-pipes there was a 

great difference. They were put in instead of culverts. The masonry came up to the same amount as 
section 2. Post and rail fencing was greatly exceeded on s~ction No. 2. 

6832. To what extent? I would not like to say. 
6833. Would it be double ? Yes, more than that. The bottom ballast on the old tramway was 

also greatly exceeded. 
6834. What is that to be attributed to ? To the non-widening of the banks. 
6835. Was the ballast you found on the old tramway of sufficiently good q~ality to be used? It had 

to be raised and lifted up, and a new top put on with other ballast. . · 
6836. This was the cause of the large increase in the item of bottom ballast ? Yes ; the banks were 

not widened. · 
6837. In what other items do you find considerable discrepancies ? Taking the items as a whole they 

were vert good for a railway line. 
6838. Did you find any great difference in the item of side-cutting in any of the sections ? Yes, 

in sections 1 and 3 there was considerable difference. 
6839. Can you state the difference in round figures? No; I would not care to speak from memory, as 

I might state what is not correct. 
6840. Was the quantity double, do you think ? I should say it would be more than double. 
6841. To what do you attribute this increase in the item of side-cutting. Were the original quantities 

under estimated, or was it caused by any alteration which increased the earthwork? I think that when the 
quantities were taken out they did not allow enough for shrinkage. I think they calculated out exactly 
what the plan showed. In many instances side-cuttings had to be greatly increased. Another reason . 
would be that the rock cuttings were not all taken clown to the same batter ; they were taken down to a 
less batter, therefore more side-cutting was needed. 

6842. Did you find the setting out of the line and levels fairly correct ? Yes, but in some instances 
there were mistakes. 

· 6843. Were there any serious errors either in setting out the centre line or the levels? At first 
I found them wrong·, but afterwards I got an amended list of bench-marks, and they worked fairly well. 
It was not a good survey of the line. The pegs were badly put in, and gave us a good . deal of extra 
trouble. 



270 
6844. Was the increase in the quantities of earthwork due in any measure to errors in level in the 

original sections? No ; I should not think that the1;e was much difference in that. The man. who levelled 
for the line was evidently not used to that sort of work. 

6845. You were not aware' of any increase in the earthwork being caused by errors in level? I do 
not think there was any great increase through errors in level; but the first lot of bench-marks we got 
did not agree with the plan by any means. 

6846. Then you got a corrected list? Yes; that worked fairly well from the sections. 
6847. Were there many additional. stations put on that line beyond those included in the original con

tract? Messrs. Fergus and Blair had nothing whatever to do with the stations. 
6848. I do not refer to the buildings, but to the station ground? I think that there was one additional 

one at Tarleton. There were no separate schedule prices for station work. 
6849. Can you say whether there was any considerable iiwrease on the earthworks or permanent way 

caused by the large increase in the number of stations? There was no increase in earthworks. 'l'he earth
works in all the stations together did not come to much; it is all level conntrv. The earthworks would 
cost practically nothing. • 

6850. Would there be any increase I >y road approaches, metalling, and so forth? Not that could have 
been well avoided. 

6851. Can these items account in any degree for the increase in the cost of the works generally? Yes, 
they certainly would all add up, but I do not think that they could have been done cheaper than they were. 
The metalling at the stations was the only expensive item. 

6852. 'Would that form an important item in the extra cost of the works? No, I think it would not. 
Comparing the amount of the contract and the amount we got from the Government, I consider that 
there are very few works that come so near the estimate as this one has done. 
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APPENDICES. 

(A.) 

TASMANIAN GOVERNMENT RAILWAYS. 

General Instructions to Resident Engineers. 

1. The Resident Engineer will have the entire charge of the works over which he may be Resi~ent 

placed, and will be held responsible for the execution of such works in accordance with the :~fr~~~a~~~a;e 
contract. Should the magnitude or nature of the works require it, he will have under him one works. 
or more assistants, clerks of works, or inspectors appointed by the Minister of Lands and Works, 
but acting entirely under his directions. He will be held responsible for the proper discharge 
of their duties by these officers, and must immediately report to the Engineer-in-Chief any 
dereliction of duty or incompetency on their part. 

2. He shall personally inspect every part of the works under his charge as frequently as !'criodi~l 
the due discharge of his other duties will admit, and shall keep a written record of the result of ~~~i~~wn of 
such inspection in his official diary. 

3. At the beginning of every month the ;Resident Engineer shall report generally to the Monthly report• 
E . . Ch" f h f h k d l . 1 d h ld to be sent m to ngmeer-m- ie on t e progress o t e wor s un er us contro ; an s ou any matter Engineer-in-
requiring immediate attention arise in the interim, a special report shall be at once forwarded. Chief. 

4. Clerks of works and inspectors must be instructed to a keep diary of their daily pro- Clerks of _works 

ceedings, and carefully to record therein every noticeable occurrence relating to the works under ~~l~!~f;;ry 
their care. They shall also report to the Resident Engineer in writing, at the commencement weekly reports. 

of every week, on the ordinary official form, and at the same time forward by post a duplicate 
of such report to the Engineer-in-Chief. 

5. The Resident Engineer will be supplied with a copy of the special Act for the construe- No deviation 
tion of the railway, and also of the contract drawings, specification, schedule of prices, and all ~~0~ 1~~~;{"':tl~ 
other documents relating thereto; and he shall not allow any deviation from the contract terms, out spe_cial 
conditions, dimensions, materials, or prices, without authority in writing from the Engineer-in- auth0r1ty. 

Chief. 

6. No authority shall be given for any additional work or alteration except by written Authorities for 
cl d 1 · cl d d b h E · · Cl · f I l f additional works or er, u y counters1gne an approve y t e ngmeer-m- ue . n tie event o any or alterations. 

additional work or alteration being required, the Resident Engineer shall torward a report on 
the same, accompanied by an estimate of cost, and an order to the contractor, filled in ready for 
approval. In all cases where the price is not clearly provided for in the contract schedule a 
tender in writing for the additional work or alteration recommended must be obtained from the 
contracto1·, and forwarded with the order. When the absolute safety of the works requires 
immediate action, an undertaking may be given to the contractor that the order shall be forth-
coming as soon as the approval of the Engineer-in-Chief can be obtained ; but no additional 
work or alteration shall in any case be authorised except in the manner above described. 

7. The Resident Engineer shall carefully examine all drawings furnished for his guidance, Resi~ent 

and report immediately on any discrepancy or omission which he may discover therein ; or ~e~~~eT~i:imra
should any alteration appear to be desirable for the purpose of diminishing the cost, or adding ~i~s i;t con~act 
to the stability of the works, he shall submit the same for the consideration of the Engineer-in~ rnwmgs, c. 
Chief. He shall also prepare, upon the basis of the contract drawings, all working drawings 
or sketches of minor parts which may be requisite. 

8. The Resident Engineer shall also, previous to the commencement of the works, or as Report ?n drain

soon hereafter as practicable, carefully examine the general features of th"e country and the :g~~it~:t fgtt~ 
watercourses by which it is intersected, and submit to the Engineer-in-Chief a report on the ~g~neei·-in
drainage of the section of the line about to be proceeded with, suggesting therein such altefa- e · 
tions as may appear to him desirable in the position of the bridges and culverts, or tl1e dimensions 
of the waterway provided on the contract drawings. 

9. The Resident Engineer shall carefully check the setting out of the centre line and side- setting bout of 

widths for the earthworks of the railway, and that of all bridges, culverts, or works of construe- fr~~t~r t~ bcin
tion thereon. He may also render· any --requisite -assistance' to the contractor at his special checked. 

request, but shall in no case undertake the responsibility or set ·out any of the works except in 
conjunction with, and as an assistant to, the contractor or his agent. · 



J,"oundationb t· 10. The foundations of all masonry abutments, piers, wing-walls, retaining-walls, or other 
:!~~r~/ tJ:be important works shall be personally examined and approved by the Resident Engineer before 
:;;"';,.~~;di:etore the masomy is proceeded w~th; th? date of sue~ ex~minat_ion and approval, with a description of 
proceeded with. the character of the foundation, bemg recorded m his official diary. 

Strength o! 
centres, &c. to 

· be attended to. 

11. The Resident Engineer is required to assure himself of the sufficient strength of all 
centres, scaffolds, coffer-dams, or other temporary provisions for carrying out the works. He 
is also to superintend the striking of all centres, and operations of every kind demanding 
especial care. 

Permanent 12. A permanent bench-mark shall be made at, or adjac.ent to, every bridge or viaduct for 
bench-marke to h f . h 1 1 h f d . . . d 1 h . f be made tor t e purpose o testmg t e eve s t ereo ur1hg 1ts construct10n, an a so at, or near, t e site o 
!uturerererenco. every side cutting, or of any work the levels of which may have to be -referred to hereafter. 

Progress 
measurements. 

Earthworb to 
be measured 
with decimal 
tape, &c. 

13. Measurements for progress certificates must be made monthly, and each measurement 
shall include the whole of the works executed under 'the contract up to the date of entry. It is 
of the utmost importance that the correctness ·of the quantities shall be frequently verified by 
comparison with the conti-act drawings to ·prevent any error from creeping in. Measurements 
of ext-i"a or additional works should be kept distinct .from those of works included in the 
conti"iwt d1mvings or specification, and entered as- separate items at the close of the progress 
return. 

14. Measurements of earthworks shall in all cases be made with a decimal tape, ,and the 
correctness of the levels must be verified by the instrument prior to the final measurement. 

rnricceiisible 15. All works which will ·ultim:ately oecome inacciissible·shal_l be carefully measured :by the 
works t~\0 r Resident Engineer, in company with the contractor's agent, before they are ·covered up. ln 
~~s~~~ co;e~~~ such cases it is especially desirable that the measurements shall be mutually agreed upon, and 
up. that the -signature o_f the ·contractor's agent should be ·obtained to the same ·at the time of 

measurement-. Detail sketches, showing the form and dimensions ·of all inaccessible masonry in 
piers, abutments, wing-walls, retaining-walls, or other works of construction, should also be 
made in the measurement book; and the depth below formation of the foundations, and at each 
set-off of the masonry, should be ·ascertained by the level, and recorded in the level-book, and 
on the office copy of the contract ·drawings, for future reference. The ·character of the founda
tions should also be specially noted and described. 

· Measurement ot 16. The site of all side-cuttings shall be carefully leveiled •at ·eve1-y ·half-chain, :both 
side-cutting•. longitudinally and transversely, before the excavation is commenced, and the measurement shall 

be ascertained by deducting the levels •after excavati,on from the levels of the original smface 
'taken at the s_ame points. The height of buoys left ·for temporary measurements, or for ,the 
preservation of the original pegs, shall not in ,a,ny case be depended o·n as giving -a correct resnlt, 
but the quantities ·shall be determined from the •clifference of leve1 as a·bove described. 

I~inal measure• 
ments. 

17. The final measurement of every contract shall be made in conjunction with the con-
tractor or 'his agent, and the whole of the wod,s must be entered ih ·detail, commencing at the 
starting-poiut of the contract, ard ,proceeding •regularly to the end. In entering the measure
ments of inacce'lsible ,vorks taken pi:ev-iously, reference •must be :made to the number and page 
of the }look containing the original entry, and the date and:nurilber·of ,the authority for all extra 
work should also be quoted. After the •dimensions ·are squared, an -abstract sheet shall be pre
.pared for each division of -the -schedule, showing in detail the 'quantities contained in -each 
particular work, and the total quantity executed under each item of the -schedule. .A general 
summary of quantities shall then ·be made.·out, and forwarded, with-the divisional abstract sheets, 
to the Engineer-in-Chief for the preparation of the :final certificate. 

Departmental 18. Resident Engineers ·are required to supply tl1eir clerks of works and inspectors ,vith 
forms, &c. to be §Inch departmental forms, diaries, and measurement books ·as may be necessary .for the efficient 
~l:f!~~i !.?orka disch~rge of their duties. A ·receipt must be taken for every 'measurement or · other book thus 
und'hispectors. issued, specifying tl~e 'im:mber and the date of issue, 'and care must be taken :tqat,all such books 

ar!) duly returned when filled up. ,All entered-up level ·or measurement books not .required for 
reference should be :at once forwarded to •the ·head office. 

Agreements for 
works or sup
plies imliJect to 
app'rova l of 
supctintonding 
officer. 

19. In all cases in which an amount is provisionally agreed upon between the Resident 
Engineer and a contractor, ·for the ,performance ·of •any work or ·undertaking,or for the supply 
9f materials, the contract shall be reduced to ·writing, in ,the form of a .tender, -and .forwa,rded to 
~he Engineer-in-Chief for appi•oval ; and every •contract -or agreement so •entered .into by the 
Resident Engineer shall be expressly:made • subject to such approval,: a ,condition 'to -that ,effect 
being inse:-rted in -the tender. 

. :TAMES Fl.'.NCH:A.:M, Engineer--in-'Oliief. 
Public Works Office, Hobart, January, 1885. 
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(B.) 

MR. M.AULT'S Estimate qf Oost of Line from Bridgervater to Nerv Nmfolk. 

ORIGINAL LINE. 

Clearing-say ........................... , ............................. . 
1384 Chains Fencing, at 20s .•.••.......••.........•........................••.. 

133,636 Cubic yards Excavation in earth, gravel, &c., including Side-cutting, at ls. 6d . .... 
7503 Ditto ditto in trap rock, at 10s .. ............•••.•...•.•.....•••.•.•....•• 
3952 Ditto ditto in 11andstone, at 5s. • • • • . • . • . . . . . . . ...................•.••.. 
890 Chains Ditching, at 8s. . .....•........................•............•••..• 
933 Ditto Forming-, at 20s. . ..•.•.•...................................•.•.• 

5704 Square yards Rough-pitched Apron, at 3s. 6d. . • • • . • . • . • . • . • • . •......•.. , .. 
126 Lineal feet 4-feet Culverts, at 30s. . . . • . . . . . . . . . . . . • • . • . . • . . . . . . . . ....... . 
119 Ditto 3-feet ditto, at 20s. . ......••.•..... : ............................ . 
847 Ditto 2-feet ditto, at 15s. . . . . . • . . . • • . . . . ..................•........... 
569 Ditto 1-foot ditto, at 10s . ..•••.............••••.•...................... 

Bridges-Sorell·(two),·Lachlan, and New Norfolk ••••.•.................•.. 
143 Chains Road Diver~ions, at £10 .............. : ....•.....•................ 

4 Main Road Crossings, at £60 ...............••.....••••................•• 
2 Public Road Crossings, at £50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......• 

17 Private ditto, at £20 .............•••..•..........••...••..•............ 
11 Miles 53 chains Permanent Way, at .£1303 ............................... . 

Stations and Sidings-South Bridgewater and New Norfolk . , ............... . 
Land ......•..............................•................•......... 
Telegraph .................•.•.....••.................................• 

£ .~. d. 
350 0 0 

1384 0 0 
10,022 14 0 

375110 0 
988 0 0 
356 0 0 
933 0 0 
998 14 0 
189 0 0 
119 0 0 
635 5 0 
284 10 0 

10,100 0 0 
1430 0 0 
240 0 0 
100 0 0 
340 0 0 

15,196 4 9 
4000 0 0 

£51,417 17 9 

ALTERNATIVE LINE. 

Clearing ......... .' •...••...•...................................... 
1588 Chains Fencing . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . ............ . 

99,646 Cubic yards Excavation in earth, gravel, &c. (including 7805 of Side-cutting), at ls. 6d. 
6431 Ditto ditto in sandstone, at 5s. . . . . . . . . . . . . . . . . . . . • . • • . . . ...•....•..... 
970 Chains Ditching, at 8s . ...•.............•.•.........•...•.••••............ 

1009 Ditto Forming, at 20s. . . . . . . . . . . . . . . . . . . . . . . . . ..................•.... 
608 Square yards Rough pitched Apron, at 3s. 6d. • •••••..•.••.•................ 

91 Lineal feet 4-feet Culverts, at 30s. • •.•••.................••.............••• 
157 Ditto 3-feet ditto, at 20s. . .•.......••....•.....•............•.......... 
974 Ditto 2-feet ditto, at lfo. . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 

1187 Ditto 1-foot ditto, at 10,,;. . ........•..•...••••........................... 
34 Chains Road .Diversions, at £10 ...•••••.•................................ 
40 ·Ditto Road formed for joint occupation, at £20 .........•.•.•.............. 
3 Public Road Crossings, at £50 . . . . . . . . . • • . . . . . . . .......••••............. 

46 Occupation Road Crossings, at £20 .......................•..•............. 
40 Chains examining and making safe along Hellgate Cliffs, at £25 .........•.... 
12 Miles 49 chains Permanent Way, at £1303 ...•....••.•....•...........•.. 

Stations and Sidings-North Bridgewater, Dromedary, and New Norfolk ....... . 
Land (additional)-say ......................... · .•........•.......••...... 
Telegraph . . . . . . . . . . . . . . . . . . . ........................••....•......... 

£ s. d. 
350 0 0 

1588 0 0 
7473 9 0 
1607 15 0 

388 0 0 
1009 0 0 
106 8 0 
]36 10 0 
157 0 0 
730 10 ,0 
593 10 0 
340 0 0 
800 0 0 
150 0 0 
920 0 0 

1000 0 0 
16,434 1 9 

5000 0 0 
1000 0 0 
500 0 0 

£40,284 3 9, 

(C.) 
6th December, 1884. 

DEAR SIR, 
IN accordance with your instructions I have examined the quantities for the Derwent Valley Railway 

prepared by Messrs. Edwards & Co., and attached to the contract conditions and specifications, and have 
now the honour to report to you the result. 

Generally speaking, with the exception of the fencing, ~arthworks, ballasting, and permanent way; the 
whole of the items con .. ist ofquantities·in 1·otmd numbers that have not been arrived at except by roughly 
guessing, and that are quite useless except for the purpose of obtaining a schedule of prices by which the 
probable cost of the Railway can be estimated when accurate quantities are O'Ot out. In the meantime the 
examination I have made has shown that great errors exist in the present scliedule; and to enable you to 
arrive at an approximate estimate I will proceed to point out the principal corrections that will have to be made. 

Fencing.-Items 4 to 9 give a total quantity of about 83,000 yards of various kinds of fences. I 
estimate that only 77,000·yards will be required, of which 43,000 yards may be patent wire fencing, 31,000 
yards post and rail or post and wire fencing, and the remaining 3000 yards paled fencing. 
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Level Crossings.-Items 14 and 
20 gates will be wanted instead of 10. 
be needed in~,tell,f;l ?_f the 40 prqv,. ided:. 
as marked. · ·· '·· " · · · 

15-6 gates and wickets will be required instead of 10. Item 17-
Items 18 arid 19-In all 112 occupation -gates or slip panels will 
I,tem l~A-:-2Q20 yards. of gua!:cl r~il will be wanted instead of 300 

Earthrvorks.-ltem 20-The actual quantity of earthwork in cuttings given on the longitudinal section 
is 172,436 cubic yards instead ofl71,718 here provided. Item 21-8000 cubic yards will be. required from 
side cuttings instead of the TOOO here pi·ovided'. The total· quantity needed froin side cuttings' will be 
26,000 cubic yai·ds ; of i.vhicli · 

Table and mitre drains will furnish 
Item: 24· will furnish .............•.... 

650_0 cubic yards 

Item 27 ,, ................. . 
Item 29 ,, ................. . 
Leaving for this item to furnish .. . 

1000 
10,000 

500 
8000 

As above stated......... .. .. .. .. . 26,000 

-

,, 
" 
" 
" 

" 
Item 30-As many milP,s of the railway are upon sideling ground it is evident that much more than 500 
cubic yards of benchings to ·seats of embankments will be needed: I should estimate that 5000 would be 
n·earer the mark. 

Conc1·ete, Briclt1vor!t, and i1£a.rnnry.-Items 34 to 52-As it is not very practicable at pre:,,ent to say 
where one of these •kinds of construction may be used in preference to the others, I. think it best to eonsitlcr 
them together. · Messrs. Edwards show alternative de~igns for bridges and eulve1·ts, but as shown and 
described on their details they· apparently intended to emp1oy masonry piers for Lridge No. 1, and cast or 
,,·rought iron C};lirider piers filled with concrete fo1' No. 3, and a combination of pier's for No. 2. But they 
have not provicl"ed ashlar masonry enough for a single ·pier of No. 1. In fact, of about 5100 cubic yards of 
masonry of all sorts-concrete, brick, and stone-required, they have only provided for 2550 in items 34 to 
40, 42 to 46, 51 and 52. To make up this deficiency I think the cheapest plan will be to include it all in 
the item 36 for cement concrete, making it 2750 cubic yards instead of 200. This will involve the use of 
iron cylinders.for the bridge piers instead of ashlar.masonry, reserving the item 45 ofsnch masonry for the 
Back River bridge, which is contiguous to and will. he a continuation of a stone bridge on the Main road. 
Item 54-1500 cubic yards of retaining walls'will be wanted inst'ead oflOO yards here provided. 

Iromvork.-If tlie above proposition relative to the piers of the bridges be carried out, I should further 
suggPst that cast iron piei·s of _the type with flat sid_es and rounded ends be used where the foundation is 
gravel, and wrought ·iron where the foundation is rock. 'If so, items 78 and 78A woulcl have to provide 275 
tc;ms of cast iron cylindei·s instead of200, a1'1d item 79, 125 tons ofwrought iron instead oflOO to:1s. 
· Item~ 79A arid 79n.-The girders, as clesigi1ed, would weigh over 498 tons instead of300 as provided. 

As the stiffening plates on the.64 feet girders are shown 8 feet apart, and no stiffening plates arc shown on 
some of the cross girders, I would suggest that 520 tons should be provided for. 

Pitch:ing and 11:fetaZZ.ing.-Item 85 should provide for 6500 instead of 1000 square yards of rough 
pitching; and item 92 needs to be 5800 cubi.c yards instead of 1000 of metalling and binding. 

Carriage and Permanent J-Vay.-1550 lineal yards oK gtiard. and check rails will have to be fixed, 
instead of 300 as provided. · T f, as I think w'ill' be necessary, gtiard rails be fixed along some of the bridges, 
this quantity must be still fuithei· irici·eased. · · 

The items T have not alluded to are either pl'Ovisional quantitie:<1 or are so nearly correct as not to 
require alteration. 

I have, &c. 
A. :M:. 

The En.fjineer-in-Ch.iqf: 

(D.) 

DERWENT VALLEY RAILWAY. 

DEAR Sm, 
Redlanils Bric(qe. 

I HAVE/ ;11oted your alterations for strengthening the abutment, and will given the necessary i11structions 
to the contn16tor.. I return the fracirig No._ 8_4. In reference to this and similar work l feel in a most 
difficult positi'ori 'in c01isequence of the niaiiner in which the quantities are taken and the schedule is priced. 
Only 25 yards bf dry stone backing are provided, and the contractor has taken advantage of this by askinrr 
30s. a cubic yard for it. Tl~is _is so m<mstrous that I have hitherto given no orders for its use. In thi~ 
,case I will ask ymi to allow me to put lime_concrete instead-it is only scheduled at the same rate nn1l 
much less will do. I should p1·opose to do it as I have marked in pencil upon the tracing. 

Baclt River Dr.11 JValling. 
This walling has given way near the bridge. I will thoroughly inspect it and send yon a report. 

The E11gineer-in-Olt-ief. 
Your,;;, &c. 

A. MAULT. 
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(E.) 

DERWENT VALLEY RAILWAY. 
Dry Stone TValling. . ~ .. ~ 

Nerv N01folk, 16th April, 1885. 
DEAR Srn, . . _ . . 

I HAVE received your letter of yesterday, in reference to the dry stone ":'alling; and from it· I suppose 
that I had omitted to tell you that I have already discontinued orderii1g any more to be done. This I did, 
not on account of the quality of the work, but its price. Whel) I ordered this work to be commenced I 
had not the priced schedule ; but on the fast measurement, seeing its price, I _deterri1ined for the future 
that squared masonry should be substituted, as this dry stone walling was one of the items Mr. Edwards 
only provided a nominal quantity of_:._25 cubic yards-and ,vhich consequently the contractor had taken 
advantage of to put an exorbitant price upon. 

In reference to the quality of the work, I confess that it is not as good in appearance as it mig·ht be, 
but I have sacrificed appearance to strength. In the whole of the first part of the work, with sometimes 
30 to 40 inches in thickness of walling-,· t have arranged with' the contractor that only 18 inches should _be 
measured, and the definitive measurements have been taken on this basis. In the other part, where lime
stone with natural cubical fracture is used, it was impossible to ro11ghly square the stone otherwise than was 
done, and though in one or two places the inspector has not been sufficiently particular with the face 
bonding, the work lias quite sufficient strength, and though done ancl backed up with its permanent weight 
before the last month's rains, shows nowhere any signs of g·iving way. 

I will meet you on the arrival of the first coach ; and have the honor to remain, 

Tlte Engineer-in- Chief 
Yours, &c. 

A. MAULL 

(F.) 

[Reply to a note of mine to the effect that I had been instructed to report, and that serious trouble was in store forhim.-J.F.] 

DEAR S1R, 
THANK you very much for your letter of yesterday. In making your report upon the failure that has. 

taken place at the Back River I must ask yoti to bear in mind the following considerations, that were the 
onlv ones that actuated me. 

· I was naturally anxious to carry oat the work at something near the cost that you anticipated on 
accepting Falkingham's tender, but I found that the prices in his tender were so arranged that my work was. 
beset with anxiety and difficulty. He has priced all large items in his schedule at comparatively moderate rates, 
so that his total amount was not very high_; but all small items that do not much affect the total amount he 
has priced at exorbitant rates-double or treble their value. Unfortunately, two of these small items thus 
priced ought not to have appeared as small items at all, but as large ones :-Dry stone-walling, 38s. _a yard, 
and dry stone backing to walls, 30s. a yard. Of each of these, only 25 yards are provided in the quantities,. 
so that these unheard of prices do nor appreciatively influence the total amount of his contract, but will 
greatly affect the total cost.''· · 

'l'hus, on beginning work on the line between 13m. 2ch. and l 7ch., when I found that if I adhered to·. 
the detail drawing given I should have in this part of the contract alone to spend £3800 on 2000 yards of 
wall-a sum out of all proportion to the real value of the work-and one that would seriously affect the cost 
of the line, I determined to take advantage of the fact that the embankments were being formed of stone to 
place on them a skin of dry rubble walling. This has :,tood perfectly as far as the stone-formed embank
ments were carried. ·when earth was substituted, I asked the contrf\ctor to continue to back up with stone
from an adjoining- cutting, as he might easily have clone without extra cost to himself; but this he refused to
do without payment at the above-mentioned rate of 30.~. a yard. I determined therefore to try-as the· 
work was too far advanced to then change it-whether I could do without the stone. This part of the work 
has not stood; but I maintain that what I have clone was all the same worth doing. For this is. how we 
shall stan<l in regard to all the work not done according to detail drawing :-

'fhe work done has cost ..•..........••••••..•.•.•..••••••.............. 
'l'lmt part of this that has to be rebuilt-say, 1100 yards at full price, 40.~.-will cost 

£ 
1070 
2200 

Total. . . . . . . . . . . . • . • • • . . . . . . . • • • • • . • . • . • . • . . • . . . • . . . . . . . • £3270 

If the detail drawing· had been adhered to the work would have cost .......... £3800 
Or if squared masonry (as the part to be rebuilt) .•...................•. , .. £4000 

We therefore lose nothing ; and I think that I was justified in trying to save £2500, although I have 
only succeeded in saving a quarter of it. 

Now, I have done everything in my power to save the contractor from unnecessary expense. The 
return I am getting is that he is doing everything in his power to force me to employ work and materials 
that are exorbitantly priced. I assure you that I pay precious little attention to the tales he dictates to the 
newspaper reporter here. 

Yours, &c. 
J. FINCHAM, Esq. A. MAULT. 

*Asa matter of fact, Mr. Mault's Cl'JSS sections show that no w1tlling would be required, but only a pitched slope.--J.F. 
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(G.) 

Denvent Valky Railway, Resident Enginee1·'s O.fjice, 
New N01;fol11, 4th Decembe1·, 1885. 

MY DEAR SIR_, 

Culvtwt.~ requfred not yet o1'<lered. 
ni. c. Z. • 
0 15 OQ.-Three 15-feet timber openings, with banks sloping down and hand-pitched, according to 

specification, l¼ to l. 
l 14 50.-Three 10-feet openings, timber and piles slope-pitched l to l. 
l 41 00.-'l'wo 10-feet openings, timber and piles slope-pitched l¼ to l. 
l 62 00.-Put double sleeper culvert; use sleepers from Im. 14c. 501. and Im. 41c. 001.; this same 

· level as the old one. Put double sleeper culvert where the water broke over line about 
a chain away. Kept the height of formation. 

2 38 00 about-Box, sino-le sleeper, 2ft. 6in. by 1ft. 6in. Use sleepers from culverts pulled up. 
2 76 00.-Two 10-feet op~nings on piles; let bank slope and pitch l¼ to l. 
3 4 00.-Put one 15-feet opening, with bank sloped and pitched l¼ to l. 
3 34 00.-Three 15-feet openings, with bank sloped and pitched I¼ to l. 

Joltnny's Oreel1.-Put double box, each 3ft. by 2ft., about 80 feet from stone culvert where turn in creek 
takes place. · 

7 62 00.-Put another double culvert the same opening as the other; take the present wings off, lay 
the new box alongside, put the old wings on, and face the two sides that arc in front at 
the junction of the two boxes. 

Sm. to 8 26.-Put the boxes ordered in with a few rubble drains of the full size ordered before in the 
rock cutting. I should think three in between the bo.xes. 

9 16 _30 about.-Linc of Boyer's old paling fence put half sleeper culvert, with inlet and outlet 
drains, the outlet to run clown the outside of the old paling fence. 

9 20 00.-Put half sleeper culve1-t where the drain has been cut and left open, with inlet and outlet. 
Rock cutting opposite Sha1·land's ltop-_q1·ound.-Put two boxes and two rubble drains. 

16 20 00.-Half sleeper culvert, 2ft. Sin. by 1ft. 6in. 
Hi 69 50.-Ditto, 2ft. Sin. by 1ft. 6in. 
16 40 00.-Put 3ft. flat-top already ordered. 

I am, yours obediently, 

J'. FALKINGHAllI, Esq., Cont1·actor 
D. V. Railway, Ne1v N01j'olll. 

CHAS. K. SHEARD, Resident Engineer, D. V. Ra·ilmay. 

l\i Y DEAR Sm, 

J. FrNCHAllI. 

Der11:ent Valley RailmaJJ, Re.~ide11t Engineer's Office, 
Nen: Nm.foll.·, 8th December, 1885. 

As arranged with Mr. Climie to-day, please construct the following:-
m,. e. l. · 

0 15 00.-1\fake this bank up, when ready, with first class material. I will pay extra rate. 
0 25 00.-Cut open o'utlet for first pit, and put 6-inch pipe _to drain second pit under road. 
0 31 00.-About. Put half-sleeper culvert through line, and have the side ditches properly cut and 

graded. · · 
l 36 00.-Put box culvert half-sleeper, using the sleepers from other culverts. 
l 62 00.-Put the single sleeper culvert ordered 4-12-85, double; to be kept foI"mation level. 
2 18 00.-Cattle-guarcls to go about 1 foot or 18 iuches deeper ; put 18 i1.ches concrete, 2 feet 6 im:hes 

wide, build walls half' height 2 feet 3 inclie~-rest 2 feet ; the sizes of the first pit to be 
determined when foundations are out ; width of roadway between walls 33 feet; the road 
culverts three longitudinal side log·s with four and ,t-half planking, leaving 6 feet clear 
waterway; road completed square across liue of railway. 

3 4 00.-Put one 15 feet opening instead of one lO feet opening. 
7 62 00.-Put double 1,leeper culvert additional instead of the single ordert!d 4-12-85. 

J. FALKINGHAllI, Esq., Conf-l'rtcto·r 
D. V. Railway. 

I have, &c. 

J. FINCHAM. 

6. 2. 86. 

CHAS. K. SHEARD. 

MY DEAR Sra, 
Derwent Valley Ra,ilma:1/, New N01j'oll1, 4th Dece1nbe1·, 1885. 

Cattle-gua1·ds, 2 -mile.~ 18 r:lwins. 
THE foundations at this culvert arc such that the cattle-guard must 

timber, according to standard drawings. 
I am, &c. 

be constructed with piles and 

CHAS. K. SHEARD, Re,,ident Engineer D. V. Railrvay. 
J. FALKINGHAJ\r, Esq., Cont?-ru:toi· D. V. Ra-ihva;iJ, Neiv N01folh. ' 

PuT the two guards 35 feet in the clear.-C. K. S. 
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. MY DEAR S1n, 

Denvent Valle!/ Ra,i,hvay, Resident Engineel''s O.ffice,,. 
Nem Noij'olh, 4th December, 1885 . 

TVorh i-er1uiring 'immediate attention. 
SIDE-drains and table-drains cleaning and grading, where not clone already :

,n. c. l. 
5 60 0 
6 11 0 
6 51 0 
1 23 0 
7 2 0 
7 9 0 

Near 8 
8 
8 
9 

Near 

-:!6 
40 
58 
50 

0 
0 
0 
0 

10 57 0 

11 23 20 
13 36 0 
13 39 0 

13 70 0 
13 75 0 
14 13 0 
14 67 0 
14 74 0 
15 31 50 
16 58 0 
17 31 0 
18 25 0 
19 46 0 

20 71 0 
21 50 -0 
21 60 0 
23 22 0 

Road blocked partly by landslip. 
Pipes ordered put in. 
Faces and pitching clone. 

Ditto. 
Inlet attending to at once. 

Ditto and pitching. 
Crossings all want completing. I will any time point out the side-cutting when 

Mr. Climie or any one will go down and arrange these. 
Temporary roadway put across, side cutting removed. 
Table drains ; the water is doing damage. 
Culverts ordered put in. 
This and other banks made up. 
Fencing round Pulpit Rock when formation i~ completed, as shown Mr. Falkingham. 
Road at rocks completed as shown, and verbally ordered from about 9m. 44ch. 

to new road culvert put in by Road Trust. 
Bank undermined 10m. 5lch.: this to be do11e and put right as shown. 
Road at Downie's crossing completed as shown. 
Culvert-this instead of pitching-to be filled in with rubble as a rubble drain, as 

arranged with you. 
Cemetery Road crossing: catch drain at this road cut the full width of road three 

feet wide and eighteen inches deep, filled with mbble so that it does not come 
on to line. 

The pipes filled lip. 
Bank caved in. 
This inlet put right, and outlet ditch cut along: the fence back to the paddock at 

13m. 34ch., on the inside of fence, lea vino- 3 feet cess. 
Side-ditch grading. 0 

Ditto. 
Ditto. 
Ditto. 

No in let cut yet from side-ditch to culvert. 
Fill hollow up alongside line on left. 
Side-ditch deepened to take water to 16111. 50ch. 
Side-ditch at foot side cutting slope deepened and graded. 
Occupation road slopes gone, to be made up. 
Side-ditch graded and proper depth water gone over bank, and bank is leaving the 

benching. · 
Culvert outlet not eut yet; the place swamped. 
Side-ditch too near ~op slope .. 
Side-ditch no use until graded. 

Ditto. 
Will you please have these small things attended to, so that no more damage will arise. 

I am, &c. 

-J. FALKINGHAl\f, Esq., Contmctor D. V. Railrvay, New 1Vmfoll1. 

(H.) 

CHAS. K. SHEARD. 

De1'1vent Valle,1/ RaUn,ay, Tasmanict, Contmctor\ 0 ffice, 
New N01:folk, 4th 1-1:fa.y, 1885 . 

.. SIR, 
I All! sony to inform you that a portion of the retaining wall near the east end of the Back Rive1' · 

Bridge has fallen into the river. · 
At this point the wall is 24 feet high, is perpendicular, and is only 3 feet 6 inches at the base and 1 foot 

·6 inches at the top, being an averug-e of2feet 6 inches, and it has to support a wall 24 feet high. According 
to the best authorities retaining walls to support good dry material should be battered, and have an average 
.thickness of at least one-third their height ; it is needless to point out how fol' short of these conditions the 
design for this wall is. 

Thq portion of the wall that has given way was examined ancl approved of by you, and yon pointed it 
-out as a pattern for the rest of the wall to 'be bttilt by. 

I would ask yott before anything more is done with this work to instruct Mr. Mault to increase the 
thickness to the proportion ,-tated above, as .it is very unpleasant for me to have to build work to a bad design, 
-and consequently have it falling down after completion. 

I have, &c. 

.JAMES FINCHAM, Eng-ineel'-in-O!tief Tasr11,anian Raibvays. 
J. FALK.INGHAM, 

pei·E.L.P. 
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(I.) 

Public Wod1s Qtfice, Hobart, 7th, 1.riay, 1885:. 
Srn, IJenvent Valley Raibvay. 

I HAVE now the honor to comply with your instmctions contained in Memo. of this day's date, to the 
effect that I should report, specifically and in detail, us to any defective work which I may have observed in 
the construction of the Derwent Valley Railway, and whether such defective work is attributable to-

(1.) Imperfect specifications. 
(2.) The want of skill or absence of due care and attention on tl1e part of the Re~ident Engineer; 
(3.) To disregard by the Contractors of directions given to them ; and, if such defective work has 

been caused by default on the part of any officer or officers employed by this Department, 
giviug the name of such officer or officers. 

The work" which I found to be defective were- . 
(1.) Back River Bridge walls. 
(2.) Retainiug walls supporting the railway along the edge of the River Derweut and near the· 

Back River. 
(3.) Strength provided in partially built abutment of No. 1 bridge crossing the River Derwent. 

The Back River Bridge was built in squared-on-face masonry set in lime mortar, and its failme must 
. be attributed to the insufficient thickness provided in. the walls. I ordered this work to be rebuilt from 
foundation level in a stronger manner, the walls to be thickly backed with loose stone, and an arch to be· 
turned between walls to further strengthen same in lieu of the timber deck orjginally proposed. 

The retaining-wall along the River Derwent was built in dry mbble masonry. Its failure also was 
owing to insufficient thickness, and was precipitated by building a portion vertically (in order to join the 
vertical walls of the Back River Bridge) instead of with the normal batter which the rest of the wall has. 

I first discovered the ·weak design of this wall when I inspected the Back River Bridg·e a few days 
after that failure, some three weeks since, and was given to understand that the embankment immediately 
behind it was composed chiefly of stone from the rock cuttings adjacent, but it tl1en showed no signs of 
failure, and I decided to leave it for a time. On inspecting the fallen portion the other day, I felt it neces
sary to order the entire demolition of the wall (as far as there could he any possible doubt of its future 
stability), and its renewal in good masonry in a most thorough manner. , · 

I cannot altogether acquit the contractor of blame in carrying out this "'.ork without some formal 
protest, for it was simply courting failme to build a wall of such thickness in dry rubble, and without any 
batter. 

The abutment of the No. 1 bridge on the River Derwent will, when finished, be nearly forty ( 40) feet 
high. It is now about two-thirds complete. The style of the work is unexceptionable, but the strength is 
not adequate to the thrnst of the great bank that will lie against it. It is built without provision for the 
massive wings that will be necessary. 

This abutment will now be made perfectly safe by a backing of concrete, and wings of masonry and 
concrete, for the supp_ort of the slopes of the embankment, will be attached to it. 

(The Resident Engineer explained that he proposed to enclose the railway bank within two high walls. 
of dry rubble, but I did not deem this plan so satisfactory as that now ordered.) 

It is now my painful duty to say that I can only attribute these failures to the wnnt. of practical skill 
and judgme11t in railway construction on the part of the Resident Engineer, Mr. ].\fault, and to his omis-
sion to be guided by the standards of strength for retaining walls as shown and described in the general type· 
drawings attached to contract for the guidance of both engineers and contractors. I think that my judg
ment would be supported by any railway engineer of ordinary experience. 

These failures nre certainly not due to want of attention and interest in the work, for I have always 
found l\Ir. Mault most assiduous. 

I have the honor to be, 
Sir, 

Your obedient servant, 

The .Hon. tlte .1lfiniste1· of Land.~ ancl 1-Vorhs. 
JAMES FINCHAM, Enr;ineer-in-Cltiqf.. 

P.S.-I attach two drawings illustrating- sections of dry rubble wall along· the River Derwent, at the 
point where the failure took place, and where wall is deepest. 

J.F. 

(J.) 

DEAR Sm, 
Nmv No,j'ol!t, 13th .11fay, 1885 •. 

I have duly received your letter of the 11th instant containing directions as to the rebuilding of the· 
·walls near Back )liver and the bridge abutment there. . · 

I lrnve instmcted the contractor in accordance with these directions for all that remains to be done at 
the bridge, one abutment of it being already nearly finished. It is in effect lmil t as yon direct, hut the back 
part of the wall between the counterforts is in concrete instead of masonry, and it has a good stone backing .. 
The abutment to be built will be in solid masonry, as you direct. 

At the retaining-wall nothing is being done till the retum of the contractor from Melboume. I will 
then instruct l1im in accordance with your letter. 

• • • • 
The Enginee,·-in-Cliirf. A. MAULT .. 
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(K.) 

DERWENT VALLEY RAILWAY. 

ABSTRACT qf Cost qf' Alterations, Additions, J·c., n;ith jitll z;a·l'ticula'l's annexed. 

Mileage. 

m. c. 1. 
0 15 00 
0 31 00 
1 ]4 50 
1 41 00 
1 62 00 

1 64 00 
2 8 00 
2 34 00 

·2 38 00 
".2 41, 00 
2 76 00 
3 4 00 

-3 34 00 
~5 4 00 
,5 23 00 
5 36 00 
:5 61 00 
:5 77 50 
-5 79 

00} to 
6 1. 00 
6 12 25 
6 51 75 
7 61 50 
8 18 00 
8 20 00 
8 21 

00} to 
a8 24 00 
8 60 00 
g 16 30 
g 20 00 

}l.O 17 50 

·10 35 30 

·10 57 00 
])it.to 

"1.0 w 00 

·10 79 00 
11 4 00 
11 18 00 
a2 69 

00} to 
13 16 00 
:14 29 00 
:15 45 00} 
:N o.1 bridge 
-15 60 00 

·15 20 00 
'(16 39 80 

·15 69 00 

·.1s !) 50 

Pm·ticulars <if Cult-erts, ~c. 

3 15 ft. openings ...........................•...........•.•.•••• , .. 
Box culvert, 2ft. 6in. x 1ft. Gin ..........•.••••..................... 
3 l_Oft. openings ....... : . . ...•...•..•••.•.....••••• , ••••........ 
1 2Qft. opening on cills ...•........................ -. . . . • . . . . . . .••.. 
Removing culvert, 2 openings, 2ft. Sin. x 1ft. Gin. from Im. 14ch. 50lks. to 

Im. 4lch .....................................•.•••••... : .... , . 
Ditto, 2 openings, 2ft. Sin. x 1ft. Gin. from 2m. 76ch .........•...... 

15in. pipe and cement concrete ............. ; . : .............•....... 
lSin. x 9in. box drain ............................•••••.....••..••. 
2ft. Gin. x 1ft. 6iri. box culverts ...............•.................... 
I Sin. x 9in. box drain ...••..............................•••••..••. 
!3 10ft. openings .. _-. • • . . . . . . . . . • . . . . . . . . . . . . ...........•......... 
1 15ft. opening .......•.....•...........•.•...................... 
3 15ft. openings .....•...........•................ '. .........••.... 
Altering existing box culverts, to be put on piles ••••...•............•. 
15in. pipes and cement concrete· ....• · ..................... , •••....... 
18in. x 9in. box drain .................•...................•...... 

. Ditto ... : ..............•........... - .... · · · ·, ·. · · · · · · · · · · · - · 
D_itto ................•..... -- ........... · · · · · - - · · · · · · · · · · · · 

Grip drain-3, each 15s. lld ............ -....•.•......•............•.. 

15in. pipes and c~rnent concrete ............. -......••..•.....•...... 
J)itto .....•.•.. ·..••.. . . . • . . . . . . . . . . . . . . . ••...•...•........ 

Hardwood culvert, 2ft. Sin. x 1ft. 6in ................•............•.. 
Box drain, 18in. X 9in .....••••....••.....•.•.................••••. 

J;)itto ...................•............•............ , ....... . 

Four rubble drains ........••.••.•... , ••••...•...•••.•••....••••.•. 

loin. pipes and cement concrete .•..• ; ....... ; ..•...•...•.•.......... 
Box CL1lvert, 2ft. Gin. X 1ft. 6in .................................•.... 
Box culvert, 2ft. 6in. x 1ft. 6in ....••..................•••... , ~ ••.... 
10ft. masonry and timber ...••......••........•..••.... £329 4 3 
Arch 4ft. 6in. ordered, C. • • • • • • • • • . • • • • • . • • . • . . . . . • . • . . 240 9 5 

8ft. open top culvert ...••..••..•................•••.. 
2ft. 1nasonry ordered, C ..... : ..••.•••.......•.......... 

22 ' 4. 3 
18 19 0 

5ft. masoiuy and timber top~ ...................•.•..••.•.......... 
Road ct1lvert, double box, each 2ft. Sin. X 1ft. 6in .............••....... 
5ft. masomy and timber top............................ 44 4 8 
2ft. masonry, fiat-top, contract . . . . . . . . • . . . . . . . . . . . . . • . . 36 17 10 

Cost of removal to l lm. 6ch.. • . . . • . . . • . . . . . • . . . . . . . . • • . • . .•. · ..... 
Ditto to llm. 12ch .....•.•.•....•.•••..••••..• , ••.............. 
Ditto from llm. 37ch. 50lks .....•.....••......•.........••.... 

Back River, total cost, including dry wall pitching, &c .•••.....•••••... 

Hardwood double box, each 2ft. Sin. X 1ft. 6in •...•••......••...... , .... 

2 24ft. and 8 64ft., total cost to underside superstructure .........•... , . 

Constrncting 5ft. arch. . . . . . • . . . • . . . . . . . . . . . . . . . . . • • . . . 334 19 0 
C0ntract provided 3ft. flat-top. . . • . • . . . . • • . . . . . . . . . • . . . . 207 6 10 

Hardwoocl box culvert, 2ft. 6in X 1ft. 6in.. . . . . . . ....•...........•...• 
3ft. masomy constructed .......•.•...........•.•..... , 22 17 9 
18ia ha1•dw~od box ordered ......................... ,... 9 3 l 

Hardwood box culvert, 2ft. 6in.xlft. 6in ............................ . 
Plenty brid~e, cost without superstructure .•....••••.....•..•......•.. 
5ft. masomy tim her top constructed. . . . . . . . . . • • • • • • • • • • • 65 10 9 
Contiract ordered 3ft. flat-top . • • • • • • • • • • . . . . . . • • • • • • • • • • 52 19 8 

Amount. 

£ s. d. 
236 2 10 

11 16 2 
146 1 0 
129 2 0 

6 17 8 
6 3 6 

15 5 10 
3 13 6 

14 13 5 
3 12 11 

105 0 2 
70 1 10 

188 13 7 
69 J:3 5 
10 0 10 
4 2 5 
4 1 5 

,4 10 11 

2 7 9 

8 16 2 
10 12 3 
17 13 9 

4· 2 5 
4 2 5 

,3 3 7 

8 18 4 
10 19 11 
12 1 5 

88 14 10 

4 5 3 
155 1 10 

24 6 5 

7 6 10 
4 2 2 
5 6 0 
4 13 2 

10,128 10 2 

45 16 2 

6379 11 4 

127 12 2 
11 5 7 

13 14 8 
10 19 7 

1997 1 1 

1_2 11 1 
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llfileage. 

m. c. I. 
18 56 20 
20 56 00 

Pm·ticulars of Culvei·ts, ~-c. 

15in. pipes additional. . • • • • . • • . . . . . • . . • • . . • • . . . .•....•••...... ; .. 
No. 2 bridge, cost, without snperstrncture • • • • • • . . . • • • • . . . 3648 5 6 

21 45 75 18in. pipes increased to double pipes ..... ; ..••••.•...... 
65 14 3 Total cost .•••••••••••••.•.....••••.•••.•.•••.•• 

21 78 50 10ft. cattle-creep to be constmcted, .••.••.••••••...•..••. 191 10 7 
18in. pipes ordered . . . • . • • • • • • . . • . . • . • . . . • • . . • • • • . • • . 26 1 8 

22 45 50 Contract 3ft. arch ordered . . • . . . • • . • • • . • • . . . . . . . . . . . . . 250 7 6 

22 59 00 
22 63 00 
22 63 00 
23 5 00 
23 5 00 

Changed to pipes, waterway to river. Full report, dated 
10th December, 1885. 

Extra cost of sinking outlet and drain through private ground, 
say ......................... , ...• ~ ............. . 

.Hardwood box culvert additional .....•.................. 
Cattle-guard culverts .....................••••..•..... 
Gate-crossing, contract . • • • • • . . . . . . . . . . . . • £19 4 0 
Pipes in cement concrete • • • • • • . • • • • • . . . . . . . . 
3ft. masonry formation, very uncertain. . . . . . . • 39 0 0 

58 13 0 

23 40 00 10ft. masonry cattle-creeps ...•............•••••....... 

23 51 00 
23 56 00 

Pipes ordered, contract .........•.•..........•......... 

18in. p~pes in ~ement concrete .......................... . 
Ditto ...........•.............................. 

23 51 00 Arch culvert, contract ....•.••••...•......••.......... 

23 67 00 Flat-top masonry ordered, C. . .............. _ •••........ 
18in. pipes in concrete constructed . .. • ..••...•.•........ 

Decrease in Cost 

200 0 0 

. . 
35 8 1 

30 6 1 

65 14 2 
58 13 0 

235 14 9 
28 1 1 

47 3 11 
30 3 2 

77 7 1 
52 0 3 

35 17 2 
26 0 8 

9 16 6 

Amount. 

£ s. d .. 
11 1 4, 

32 17 4, 

165 8 11 

50 7 6, 
20 12 8, 

7 1 2· 

207 13 8•, 

25 6 10 

CHAS. K. SHEARD, Resident Engineei· D. Y. Railway •. 
12th ilfan!t, 1886. 

(L.) 

DERWENT VALLEY RAILWAY. 

E.~timate of Cost of three CentJ'e (6Qft.) Spans at Cont·mct Prices. 
BRIDGE OVER D1rnwEN'l'-N o. 2. 

1Yrought-iron in Girders, 60 tons 2 cwt .......•.•.........•...••.... 
,, ,, Piers, 28 tons .............. : .......••.......... 
,, ,, Lewis bolts, &c., 1 cwt. . ................••....... 
,, ,, Bolts, Dowels, &c., 1 ton 2 cwt. ........•.•...••.... 
,, ,, Gas Tubing, 130 lineal feet . . . . . . ...............•. 

Cast-iron in Bed and Bearing Plates, 14 cwt. 2 qrs .............•..... 
Cement Concrete in Caissons, 220 cttbic yards ......•.•..•......•••• 

,, ,, around Caisson, 100 cubic yards ( assumed) •...•..... 
,, ,, Foundations to Masonry Piers, 23 cubic yards •.••.. 

Ashlar, 183 cubic feet . . . . . . . . . . • . • . . . . . . . ...............•..... 
,, ( Circular Work), 756 cubic feet ..•.....••.....•............ 

Squared Masonry in Piers, 107 cubic yards .................•...... 
Hardwo_od Timber, 761 cubic feet .......•...•••••....•.•••.•..... 

N.B.-Two caisson piers and two halves of masonry pier calculated . 

£ s. d. 
30 0 0 
42 0 0 
46 8 0 
46 8 0 

0 1 3 
22 0 0 
0 30 0 
0 55 0 
0 55 0 
0 4 6 
0 G 9 
0 55 0 
0 3 3 

£ s. d_ 
1803 0 0 
1176 0 0 

2 6 5., 
61 0 15 

8 2 6-
15 19 0 

330 0 0 
275 0 O· 
63 5 0 
41 3 6· 

255 3 0 
294 5 0 
123 13 3 

£4448 18 6 

.1lfa:1"<:h 8th, 1886. J. FINCHA'i\'1, E1rgineer-in-Ckiitf.-



m. c. l. m. c. l. 
0 · 8 00 to 1 12 00 
1 40 00 to 1 55 00 
2 32 00 to 2 47 00 
3 41 00 to 3 59 00 
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(M.) 

DERWENT VALLEY LINE . 

.A.ltemtion in Grading of Section. 

BY A. M.AuLT, EsQ. 

8 22 00 to 9 15 44=9m. 14c. 51. of Litho. Line changed. 
9 74 00 to 10 49 18 

13 19 00 to 13 32 00. 
15 9 00 to 16 3 00. 
16 40 00 to 18 25 00. 

0 11 00 to 0 23 00. 
9 68 00 to 10 50 00. 

12 68 00 to 13 35 00. 
14 31 613 to 14 64 00. 
18 79 00 to 20 55 00. 
20 61 00 to 20 72 73. 

21 71 00 to 22 5 00. 

Ditto. 
Slightly altered. 
Line changed-15m. 19c. 91. to 15m. 65c. 4-11. 

Ditto -16m. 39c. 21. to 18m. 

BY MYSELF. 

Mr: Mault's re-graded line altered. 
Alteration in line, and level raised one foot. 
Line changed. 

Ditto, and raised one foot in level. 
Ditto, ditto to higher level. . 

Grade only changed, with vertical curve for change of gradient coming on 
to No. 2 Bridge. 

Grade only changed, to give a longer level for the Arundel Road Station. 

6th Ma1·ch, 1886. 
CHAS. K. SHEARD, Resident Enginee1· Derrvent Valley Railrvay. 

(N.) 

DERWENT VALLEY LINE. 

Dei·rvent V~lley Line, Ma1'Ch 10th, 1886. 
SIR, 

HEREWITH I have the honor to forward particulars prepared by the Resident Engineer, by direction 
of the Commissioners, with regard to correct formation levels between Bridgewater and New Norfolk, and 
the reduced levels of registered flood-marks both above and below, as well as immediately at New Norfolk. 

I also forward the original comparative estimate of cost of alternative line between Bridgewater and 
New Norfolk. 

I have, &c. 
J. FINCHAM. 

Tlte Ron. W. A. ZEAL, J.lf.L.C., 
Cltafrman <if Royal Commission on Railrvays. 

Comparison of Contract and correct Levels rvhere Bench J.lfm·hs exist. 

Contract. Levels. 
Levels, Dec. 1885. 

Difference. Remarks. H. W. HARGRAVES, 
.A.,M. Inst. C.E. 

m. c. l. 
B.M. 6. 100·18 100·20 0·20 at 0 44 0 on wattle. 
B.M.17. 106·11 107·86 1·75 at 3 59 0 on stump. 
B.M. 21. 98·92 100·17 1·25 at 5 0 0 on peppermint. 
B.M.25. 96·94 98·14 1·20 at 6 19 0 on lightwood. 
B.M.27. 109·12 110·44 1·32 at 7 19 0 on gum. 
B.M. } 

M.A. from 39. 93·24 94·40 1·16 at 9 66 0 on willow. 
NoTE.-These were the only original B .M.'s left on the line to join with the Contract Levels for corrections. 

Mrs. Piety's 
Mr. G. Inge 

Ditto 
Mr. Downie's 

Ditto 
Steamer Stores 

Ditto 
G. H. RaynQr 

Mr. John Wise. 

CHAS. K, SHEARD. 

Flood Levels. 
m. c. l. 

opposite 13 60 0 1863 111 ·90 R. L.} 
,, 13 37 0 1863 111 ·63 R. L. Back River. 
,, ditto 1884 108·53 R. L. 
,, 11 37 0 1863 102·94 R. L.} 
,, ditto · 1884 99·51 R. L. N N f lk 

11 30 0 1863 102·81 R. L. ew or O •• ,, 
,, ditto 1884 99·42 R. L. 
,, 9 68 0 1863 98·80 R. L. } Rocks 

Mark not covered. 99·10 Commencement. 
Highest flood does not make above 2 inches at Bridgewater. 
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Co,-rect F01·mation Beights. 
Lowest part ofline from H. W. Hargraves' levels, December 1885 :

m. c. l. 
I 68 0 Reduced levels 96·56. 
2 76 0 Ditto 96·47. 
5 72 0 Ditto 96·65. 
6 5 0 Ditto 96·30-above half a mile to the river, and highest water, from 

information from owner, R. W. Barwick· not within two feet of knoll one foot 
below formation. 

9 66 0 Lowest level of rocks; bank, 101·16. 
Levels taken by H. W. Calder, for Commission, to the Bridge :-Under side of girder, station side, 

107·13, or opposite llm. 32c. 

9th .March, 1883. 

From To 
m. c. l. m. c. l. 
0 0 0 I 13 0 

0 0 0 0 26 0 

0 55 0 I 17 0 

I 41 50 2 18 0 

At I 41 0 

At 3 58 0 

Note.-Line altered from } 
2 33 0 to 2 40 0 
· See next item. 

2 33 0 2 47 0 

5 49 0 

8 20 0 

9 66 0 

6 2 0 

9 15 0 

10 50 0 

Quantity of excavation on 
line done by Govern
ment-about 600cub. ft., 
£67 10s. 

12 69 0 13 33 0 

CHAS. K. SHEARD, Resident Enginee1· Der1vent Valle_y Railway. 

(0.) 

DER WEN'r VALLEY LINE. 

Altered Plan.~ and Sections. 

Section altered from one level grade to twenty-five grades. Tracing of 
altered section No. 14 received 1st April, 1885. Alteration made 
by Mr. Mault. 

Second alteration, 'l'racing No. 41, received 22nd June, 1885. Altera
tion made by Mr. Sheard. 

P Ian and Section No. 95 of Road received 25th January, 1886. 
Ordered hy Mr. Sheard. 

Plan and Section No. 93, Road diversion, received 9th January, 1886. 
Ordered by Mr. Sheard. 

Error discovered in levels of 3 feet on 24th January, 1885. List of 
altered levels No. 15A., received from Mr. Mault on 26th January, 
1885. 

Error of 3 feet in levels discovered on 26th February, 188~. Mr. Mault 
pointed out on the ground, on 27th February, how to make the 
grade. On 1st April, 1885, received altered Section No. 15 from 
lm. 41c. 01. to 3m. 59c. 01., showing the natural surface and the 
formation raised 3 feet. On ll th April, found that this altered 
Section No. 15 was all wrong, infori;ned Mr. Mault. No correct 
Section of this portion of the line has ever been supplied. 

The line is constructed with an altered grade from Im. 41c. to Im. 48c. 
and from 3m. 51c. to 3m. 58c. The portion between Im. 48c. and 
3m. 51c. is made as per original section. 

Altered section. Alterations shown in Tracing No.15. Mr. Mault also 
gave altered levels on the ground, to which the line was built. 

Section and cross-sections of road diversion N os. 23 and 13 received 
15th April, 1885. Ordered by Mr. Mault. 

Deviation made by Mr. Mault, Plan and Section, No. 17, received 4th 
April, 1885, about two mouths after the clearing was done. 

Deviation, altered Section No. 29, by Mr. Mault, from 9m. 75c. to 
. !Orn. Sc., received 5th May, 1885. 

Continuation of altered Section No. 35, by Mr. Mault, from !Orn. Sc. 
to 10m. 50c., received 13th May, ] 885. Second altered Plan and 
Section No. 65, by Mr. Hargraves, from 9m. 66c. to 10m. 17c., 
received 3rd September, 1885. Second altered -Plan and Section 
No. 61, by Mr. Hargraves, from 10m. 16c. to 10m. 49c., received 
22nd August, 1885. Third alteration, from 10m. 12c. to 10m. 
32c. 781, made by Mr. Hargraves, field notes No. 97, received 
11th November, 1885. 

Contract work stopped at Derbyshire Rocks by Govemment com
mencing to throw down l'Ocks by day-work, 15th May. 

Portion of line taken out of the Contractor's hands, and work done by 
day-work, from 10m. 2c. to !Orn. 19c. 

Deviation made by Mr. Atkinson. No. 57 plan,·section, and details 
received from Mr. Sheard, 28th July, 1885. Letter received from 
Engineer-in-Chief stopping work at Back River 18th June, 1885, 
but it had heen stopped about six weeks previous to receipt of 
letter by Mr. Sheard's verbal orders. Altered Section, No. 6, from 
13111. 18ch. to 13m. 33ch., received 25th February, 1885; made by 
Mr. Mault. Quantity of excavation made prior to Mr. Sheard's 
alterations, 8050 c. fl:., at 2s. 3d.=£905 12s. 6d. Additional 
excavation caused by Mr. Sheard's alteration, about 8000 c. ft. 



m. c. I. 
14 36 0 

14 27 0 

15 0 0 

16 40 0 

18 79 0 

20 63 0 

m. c. l. 
14 48 0 

14 64 0 

16 0 0 

18 24 0 

20 60 0 

20 73 0 
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Road di.version Hayes' Rocks, S_ection and Cross sections, No. 27, 
received· 24th' April, 1885; Longitudinal section, No. 9, received 
5th May, 1885; list of distances between road and line, No. 27A, 
received 30th March, 1885. 

Deviation made by Mr. Hargraves. Plan and Section No. 90; received 
10th December, 1885; work stopped. This has since been moved 
3ft. further from the river at about 14m. 40ch. 

Deviation-lst alteration, Section No. 8, received 5th March, 1885, 
made by Mr. Mault; 2nd alteration, reducing formation 4ft. from 
15m. 28ch. to 16m., Mr. Mault's. No. 30 Section, received 6th 
Mav, 1885. Plan No. 96 of altered line from 15m. 19ch. to 
15m. 65ch., prepared by Mr. Sheard, 9th July, 1885, and forwarded 
to Contractor, 26th January, 1886. 

Deviation-Plan No. 37 received 5th May, 1885; Section No. 3~ 
received 13th May, 1885. NoTE.-These alterations were made 
by Mr. Mault long after the clearing was done. 

Deviation by Mr. Hargraves from 19m. 60ch. to 20m. 60ch. Plan 
and section received 28th August, 1885. Second alteration in 
formation levels by Mr. Hargraves from 19m. 60ch. to 19m. 75ch. 
List of levels No. 62A received 2nd November, 1885, alteration 
made by Mr. Sheard. Deviation from 18m. 79ch. to 19m. 60ch., 
made by Mr. Atkinson. Plan and Section N os. 53 and 54, received 
13th August, 1885. N OTE.-These alterations were made long 
after the clearing was done, and that Mr. Atkinson made a deviation 
from 18m. 79ch. to 20m'. 60ch., and Mr. Hargraves again altered 
the line from 19m. 60ch. to 20m. 60ch., and a fourth alteration was 
made by Mr. Sheard altering the formation levels. 

Alteration in formation levels by Mr. Sheard. Section No. 83 received 
14th November, 1885. Letter received, stopping work. 

This list was· handed to Mr. Mault, who examined it, and stated it was generally correct.-W. A. Z. 
5. 3. 86. 

m. c. 
10 57 

10 79 

11 0 

14 27 

15 44 

15 60 

18 0 

20 55 
About 22 45 

23 0 

23 51 

23 79 

23 67 

(P.) 

Alterations in TVaterrvays, 9°C. 
1. 
0.-Bui.lt 1ft. 6in. pipe-by Mr. Mault. 

Altered to 7 X 5 flat top-by Mr. Sheard. 
0.-Box culvert put in-by Mi·. Mault. 

Removed-by Mr. Sheard. 
4.-Box culvert built-by Mr. Mault. 

Removed-by Mr. Sheard. , 
0.-Built 4ft. 6in. arch culvert-bv Mr. Mault. 

Extra double sleeper culvert__::_by Mr. Sheard. . 
0.--'-N o. 1 bridge.,--waterway reduced by 4 24ft. openings-by Mr. ·Mault. 

Bridge lowered 4 feet-by Mr. Fincham. 
0.-Ordered, 20th June, 1885, 3ft. flat top-by Mr. Sheard. 

Again ordered 8ft. stone· wall, 20ft. timber top. } -b M Sh d 
Concrete arch. ( disputed) Y r. ear · 
Again altered to 3ft. flat top, 15th September-by Mr. Sheard. 
Again altered to 3ft. arch, 21st September. (disputed)-by Mr. Sheard. 

Ditto, 5ft. arch, now built-by Mr. Sheard. 
27 July, 20ft. cattle-creep on tressels-by Mr. Sheard. 

0.-Plenty waterway reduced to very great extent-by Mr. Mault. 
Slightly increased-by Mr. Sheard. 

0.-N o 2 bridge-alteration in iron piers. 
0.-Masonry arch culvert done away with after stone was on the ground. 
5.-Ordered 3ft. masonry culvert-by Mr. Sheard. 

Altered to 18in. pipes-by Mr. Sheard. 
0.-2ft. arch ordered-by Mr. Sheard. 

Altered to 18in. pipes-by Mr. Sheard 
0.-Ordered 2ft. flat top. } (d" t d) b M Sh d 

Alt d t 18. . 1spu e - y r. ear . ere o m. pipe. 
0.-Ordered 2ft. 6in. flat top-by Mr. Sheard. 

Altered to 18in. pipes-by Mr. Sheard. 
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(Q.) 

DERWENT VALLEY RAILWAY. 

Bridges Nos. l, 2, and 3-Wind P1·essu1·e. 

A wind force of 30lbs. per square foot of train and structure, or 50lbs. per square foot on structure 
alone, was adopted as an extreme force in calculations for Adelaide and N airne Railway viaducts, in South 
Australia. 

The Wind Committee in connection with the Tay Bridge, in Scotland, advised 56lbs. per square foot 
as the most extreme force likely to occur: 

This latter force (which represents a tornado at 100 miles per hour), and acting directly square to the 
axis of the bridge, gives a pressure of 11 tons (64ft. X 7ft. x 56lbs.) against a structure weighing 30 tons, 
without weight of train or resistance due to bolts securing girders to bed-stones of pier. 

The girders form, approximately, a box 7ft. 6in. wide and 6ft. high, and the resultant of the combined 
forces of gravity and wind pressure will fall well within the point of overturning. 

The pressure due to a force of 30lbs. per square foot, on structure and train, would be-
64ft. x 7ft. X 30lbs. = 13,440 lbs. 
l½ft. x 45ft. x 8ft. X 30lbs. = 16,200 lbs. 

29,640 lbs. = 13 tons. 

(R.) 

STRAINS ON GIRDERS. 

J. FINCHAM. 
8. 3. 86. 

Span 60ft. Depth 6ft. Combined dead and live load taken at I½ tons per foot run of bridge. 

WL 
Formula used for top and bottom members S = 8 D 

S = strain in tons. 
W = total distributed load (l½ tons per foot run). 
L = length in feet (60 feet). 
D = depth in feet, for calculation ( 5·\Jft.) 
Th (60 X l½) X 60 5400 {114·4 tons at·centre of bridge, 

en 8 x 5·9 = 47·2 = on tlie two girders. 

114·4 . 
·-2- = 57·2 tons at centre ot ea~h girder. 

Regulations of English Board of Trade fix the working strain on wrought iron at 4 
inch, in compression, and 5 tons per square inch in tension:-

tons per square 

. 5: 2 = 14·3 square inch s@ctional area required for top member 

5~·2 = 11·4 square inch sectional area required for bottom member 
D . 

} At cent«. 

Effective area in girders as designed :-

Top flange 18 X tt = 
L iron 2( 4 X 4 X ½) = 2(7½ X ½) = 
Portion of web 4 x J = 

Less rivet holes 2 x ft X ~ = 
lXfX~= 
4Xf1Xt= 

·94 
·28 

1·50 

Net sectional area provided 

sq.i?u. 
11·25 

7·50 
1·50 

20·25 

2·72 

17·53 at top and bottom. 

The additional strength afforded by conthrnity of girders is not taken into account. 
J. FINCHAM. 

8. 3. 86. 
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(S.) 

DERWENT VALLEY RAILWAY. 

Memo. of Dates of P-1:otests of Contmctor re Stability oj Bridges. 

· ··1885----.:\Wth Decembe1;,_} 
(Ref. No. 2-118. 5.). 

c Contracto1: acknowledge a· letter of Engineer-in-Chief ( refusing to make an allowance for coffer-dam, or 
consider any alteration in prices, as contract was at a schedule of rates), and after reiterating his -claims, 
ca1led attention to design of No. 2 bridge, which he alleges to be faulty, stating it would not stand wind. 
pressure nor the currents and floods of the Derwent ; and finally protested against accepting any rnspon
sibility in building or maintaining bridge if built according to designs forwarded to him on 19th November, 
1885. 

1886.-llth January.} 
(Ref. No. 2-118. 13.) _ 

Protest from contractor against accepting responsibility for No. 1 bridge after girders fixed, on· account 
of wind pressure. · · · · 

('I'.) 

J. FINCHAM. 
8. 3. 86. 

.:Total Cost of Works at Derbyshire and Pulpit Rocks, 9m. 68ch. to l0m. 35ch., by day-wm·k under 
Schedule Rates of Contract. 

Item. 
104 Dynamite.· •. ·· .. · .•• , •......••••.•••....••••..••••.. 
105 · Powder ••••••••••.•••.....•......•...•••••••••••• 
106 ·Fuse •• .-.~-•••••••• -.......••••• ; .•..••••.•••..••.. 
107 Ropes . .- •• ·; .·; •.•••••......•.••..........•..••••.. 
108 Excavator, 25,990 hours at ls. 6d .•..... ••.•.. : ...•••• 
108 Ditto estimated, 500 hours at ls. 6cl.. . • • . ....•••• 
108 Ganger, 1184 hours at 2s ...•.•••......•...••....•... 
110 · Boy, 1794½ hours at 6d .••••............••••...•••.. 
116 · Smith, 889 hours at ls. 6d .• ••••.....••••••..••••••.. 
117 Striker, 889 hours at ls. . . •..•..•.•.•.•......••••.. 
121 · Carting, as per arrangement, 15,326¾ loads of cutting, at 

2s. 3d .••••••..........••••....•• ·~ ••••••••..•. 

£ s. d. 
2 17 10 

262 6 9 
9 19 1 

10 19 4 
1949 5 0 

37 10 0 
118 8 0 
44 7 3 
66 13 6 
44 9 0 

1724 4 3 

£4271 0 0 

6th M m·ch, 1886. 
CHAS. K. SHEARD, Resident Engineer 

Derwent Valley Railway. 

(U.) 

Avoca,, '24th May, 1884. 
FINGAL RAILWAY. 

DEAR Sm, 
As requested by your telegram, I have made a trial section and estimate of proposed deviation at 

Avoca, also an estimate ofline at present staked out (both annexed). I also forward a tracing of trial 
section. 

The deviation commences at a point on main line, 14 miles 63 chains, and joins it at 18 miles 3925 
links. Total length of deviation, 3 miles 6511 links ; length of main line, 3 miles 5625 links ; deviation
additional length, 886 links. 

Practically the lines are about equal. Although the deviation shows an increase in length of 8 
chains 86 links, the cost of construction would not be increased, and by careful measurement the length 
would be reduced. The St. Paul's River Bridges would be about equal. In the estimate I have particu
larised the items of increased 1engtb and cost. 

Yours respectfully, 
· J. C. CLIMIE. 

JAMES FINCHAM, Esq., Engineer-in..:.Ohief, Hobart. 
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FINGAL RAILWAY. 

Comparative Estimates of Proposed Deviation at Avoca, and Line at present stalted out, from 14 miles 
63 chains to 18 miles 3925 links. 

PROPOSED DEVIATION. 

14,297 Cubic yards Earthwork in Cuttings .........................•• -
8491 Cubic yards Earthwork in Side-cuttings ................•.••••.... 

Additional length of Proposed Deviation-
886 Links additional Forming ...•.........•.............•.. 
886 Links additional Fencing •.•................•••......•• 
Culverts (additional) ....••.....•...•...................... 
Drains ditto . . . . • • • • . . . . . . . . . . . . . . . • . . . . • ....... . 
Side Ditches ditto ................... • •...........•........ 
Ballast, Sleepers .........•.•••...........•..••.....•••.... 
Rails, &c. (additional) ••...............•....••....••...... 
2 Road Crossings . . . . . . . . . . . . . . . . . . . ...•...•............ 
Bridge over St. Paul's River would not cost more than on line 

staked out. 
All other_ works not particulari11ed would be equal. 

LINE AT PRESENT STAKED OUT, 

£ s. d. 
1664 4 6 

849 2 0 
---

8 15 0 
17 0 0 
27 0 0 
4 5 0 
4 10 0 

160 0 0 
50 0 0 

£ s. d. 
18,590 Cubic yards Earthwork in Cuttings . . . . . . . . . .. . . . . .. . . . . ... . . . . .. . .. . .. . . . . . . . .. 2438 0 6 

4896 Cubic yards Earthwork in Side-cuttings . .. .. . . . . . . . .. . . . . . . . . . . . . . . .. . .. . .. . . . 516 16 6 
Forming (for comparison) ........................................................ . 
l<"encing ,, ,, ........................................................ . 
Culverts ,, ,, ................................. •. • ............. • • • • • • • • 
Drains ,, ,, ......................................... , .............. . 
Side Ditches ,, .... : ........................... •· • • • • • • .......... •· •· • •·· 
Ballast, Sleepers, Rails, &c. .. ................................................... . 
Bridge over St. Paul's River equal to Bridge on Deviation. 

Present Line .................................................. . 
Proposed Line ................................................. · .. 

In favour of Deviation ......................................... . 

£ s. d. 

2513 6 6 

27110 0 

£2784 16 6 

£ s. d. 

2954 17 0 
2784 16 6 

£170 0 6 

NoTE.-You will observe that the deviation is 886 links longer than line at present staked out, but 
this could be reduced if permanently staked out. 

J. c. CLIMIE. 
24th May, 1884. 

FINGAL RAILWAY. 

Line at present stalwd out at Avoca betmeen point.~ of pi·oposed Dei,iation. 
Quantiti,es of Eartliwor Ji and Estimate :-

s. d. m. c. £ s. d. 
72 cubic yards from cutting at 14 63 at 3 0 10 16 0 

1653 
" " 

15 00 at 2 6 206 12 6 
302 

" " 
15 37 at 3 0 45 6 0 

1146 
" " 

15 65 at 3 0 17118 0 
3051 

" " 
16 18 at 3 0 457 13 0 

2431 
" " 

16 70 at 2 6 306 7 6 
755 

" " 
17 05 at· 2 6 94 7 6 

406 
" " 

17 19 at 2 6 50 15 0 
7078 

" " 
17 40 at 2 6 884 15 0 

1676 
" " 

18 15 at 2 6 209 10 0 
2438 0 6 

Sule Cutting:-
2220 

" 
to bank at 14 70 at 2 0 222 0 0 

219 
" 

15 20 at 2 0 21 18 0 
521 ,, 15 33 at 2 0 52 :2 0 
93 

" 
15 60 at 2 0 9 6 0 

749 
" 

18 15 at 2 0 74 18 0 
1093 

" 
18 29 at 2 6 136 12 6 

This last item from cutting. ----- 516 16 6 

£2954 17 0 
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Proposed Deviation at Avoca. 

Quantities and Estimate oj Earthwork :-
m. c. s. d. £ s. d. 

58 cubic yards cutting at 14 63 at 3 0 8 14 0 
·608 I " " 14 70 at 3 0 91 4 0 
109 ! 

. " " 
15 12 at 2 0 10 18 0 

588 ,, ,, 15 '25 at 2 0 58 16 · 0 
1581 ,, 

" 
15 40 at 2 0 158 2 0 

1498 ,, 
" 

15 '60 at 2 0 149 16 0 
1895 

" 
, 

" 
16 10 at 2 0 189 10 0 

326 
" " 

16 20 at 2 0 32 12 0 
2683 ,,, 

" 
16 ·35 at 3 6 469 10 6 

1182 ,, 
" 

16 60 at 2 0 118 4 0 
411 

" 
,, 16 73 at 2 0 41 2 0 

.296 
" " 

17 14 at 2 0 29 12 0 
468 

" " 
17 25 at 2 0 46 16 0 

1029 
" " 

17 40 at 2 0 102 18 0 
350 

" " 
17 63 at 2 0 35 0 0 

404 
" " 

18 00 at 2 0 40 8 0 
71 ,, 

" 
18 14 at 2 0 7 2 0 

562 
" " 

18 26 at 2 0 56 4 0 
178 

" " 
18 32 at 2 0 17 16 0 

1664 4 6 

Side Cuttings;,...,.. 
-149 cul-ic yards t.o bank at 14 66 at 2 0 14 18 0 
523 

" " 
15 00 at 2 0 52 6 0 

7819 ,, 
" 

16 50 at 2 0 78118 0 
849 2 0 

£2513 6 6 

NoTB.-The diffei·ence in rates of cutting on line staked out and proposed deviation is owing to nature of cutting and length 
-oflead. 

Sin, 

(V.) 

J. C. CLIMIE. 
23. 5. 86. 

Public Works Office, Hobart, 22nd Ap,·il, 1886. 

FINGAL LINE. 

IN reply to your letter of yesterday's date, I have the honor to forward the information asked for. 

Approximate length of Parliamentary line from Break-o'-Day Creek...... Sm. 06c. 
Approximate length of constructed line (Killymoon deviation) from c!orre-

sponding point . •..•.................... , .•.......... ·. . . . . . . . . . . . Sm. 60c. 

Difference ............ ·••..••.... Om. 54c. 

I have, &c. 

JAMES FINCHAM, En9ineer-in-OMef. 

W. A. ZEAL, Esq., Oliai1'man Royal Oomnnissiunen 
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(W.) 

FINGAL RAILWAY. 

Expenditure to 9th March, 1886, and Estimate of Liabilities. 

Expenditure. Liabilities. 

Co~tractor for construction, including accommodation £ s. d. £ s. d. 
works · .•••.•••......•...........•••••..••.•• 68,421 3 3 15,385 17 9 

Rails and fastenings ••••••...•..••.....••.•...... 28,694 8 10 69 4 11 
Sleepers ....................................•.. 14,774 17 9 413 7 9 
Points and crossings . • . . . • . . . . . . . . . . ..••.•...•.. 419 14 1 582 14 11 
Stations (buildings, walls, fences) ......• , ••..••.••• 539 0 0 5461 0 0 
Turntables .•..••......•••........... , .••..•••• 641 0 0 815 0 0 
w ater supply . . . . • • • • . ••••••••••........••.•. 1270 13 10 280 0 0 
Compensation for land and charges, exclusive of accom-

modation works ..................••..••••.... 521 6 3 5748 1 0 
Advertising and sundries ..............•........... 274 8 6 399 17 9 
Furnitm:e, stores, and tools .•.......•.............. .. 500 0 0 
Signals ......••.•••••••••......••••..•••••.••.• .. 500 0 0 
Telegraph . . . . . . . . .. . . . . . . . .. . . . . . . .. . . ........ .. 1150 0 0 
Surveys .•.•........................••.......... 1027 3 5 . 
Supervision and plans ••...................•..•••• 3282 19 7 896 15 0 

'.' 
lHl,866 15 6 32,201 19 1 

Rolling Stoel!. 
Locomotives ...................................... .. 6500 0 0 
Carriages and wagons ...............•...•........ .. 12,900 0 0 

---
£119 866 15 6 51,601 19 1 

(X.) 

TOTAL. 

£ s. d. 
83,807 1 0 
28,763 13 9 
15,188 5 6 

1002 9 0 
6000 0 0 
1456 0 0 
1550 13 10 

6269 7 3 
674 6 3 
500 0 0 
500 0 0 

1150 0 0 
1027 a 5 
4179 14- 7 

152,068 14 7 

6500 0 0 
12,900 0 0 

171,468 14 7 

Bsthnated Cost from Launceston to Scottsdale, via, Upper Piper District. Distance 59 miles 33 
chains. Sanctioned by Pa1·l-iam.ent. 

4200 Chains clearing, at 45s ..•• , •......•...•.•••••.•••• , ...... , •. , , ••..•... 
9506 Chains fencing, at 20s .. ••.....••••.......•..•••.....• , .....•... , ..... . 

251,120 Cubic yards excavation in clay, gravel, &c., at ls. 9d .•. ; ......•.••••....... 
46,350 Ditto excavat_ion in rock, at 7s . ..........•••••••.••••.•.••....•....••.. 
43,200 Ditto excavation in rock, at 5s ....••••.•.••••••••...•..........••...•.• 
68,780 Ditto excavation in rock, at 3s. 6d . .......•...•.••.••................... 

119,700 Ditto excavation in side cutting, at Is. 6d ...••••••••....•.••.....••••.... 
6000 Chains ditching, at 8s .. ..•....••..••••..•.................. , , , .... , , .. 
4753 Ditto forming, at 30s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • . • • 

Culverts .••...••.....•••........••....•... · ......•••.........•....•• 
16 Bridges ..••••••••••................•.••.•..••••..••...... • .. , ..••.. 
19 Chains road diversion, at £15 ..••........•••••••.•.•••••••.•..••• , ••••• 

l Main Road crossing, at £60 ......•.••••••••...... , •.. , .....••••..•.•• 
12 P11blic Road crossings, at £50 .•••••..••••.••......••.•..........••.... 

100 Private ditto·, at £20 .•••...•••.•..•••................................ 
59 M:iles 33 cha.ins perm\1,nent w:ay (50-lb. rails), complete, at £1735 ..••••.... 

Telegraph ...•.....••.•...............•....••.....••••............. 
.. Apcommo.dation works. . . . . . . . • • • • • • • . . • • . . . . • • • . . . . . . . .••..••..••..•• 

Stations and sidings ....••....••..••••••.•..••••..........•• , ••••...•• 

£ s. d. 
9450 0 0 
9506 0 0 

21,973 0 0 
16,222 10 0 
10,800 0 0 
12,036 10 0 

8977 10 0 
2400 0 0 
7129 10 9 
6800 0 0 
8000, 0 0 

285 0 0 
60 0 0 

600 0 0 
2000 0 0 

103,080 13 9 
1350 0 0 
2000 0 0 
9200 0 0 

Land, compensation, and legal charges ...•..•.•••..••••••• £12,000 0 
£231,870 13 9 

0 
Rolling stock ......••••.•....•.••....•• , • • • . . . . • • • • . . 30,000 0 
Contingencies . . • . . . • • • • • • • . . . • • • • • • • • . . • • • • • . . . . . .•. . . 26,129 6 

Tor11AL. • ......• • .•• ■ ••• ■ 

0 
3 

68,129 .6 3 

£300,000 0 0 

J AS. FINCHAM, Enginee1·-in-Cll'ief. 
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(Y.) 

LAUNCESTON AND SCOTTSDALE RAILWAY. 

Estimate of Cost and Liabilities-June 17th, 1885. 

Paid to date for surveys, plans, rails and fastenings, &c ...•.••..••••••••••.•..•...•••••••• 
Land (325 acres) and expenses. . • • • • • . . . . . . . . . • . . . . . . . . ....••.•••••••••••••..•••• 

£ 
53,667 
15,000 
12,500 
28,096 
12,000 

Sleepers. • • • • • . • . • • • • • • • • • . . . . . . . . . . . . . ..••..........••.......••••••..••..••••.. 
Rolling stock, includinf?; freight, insurance, and erection in the·colony ..........•.•••....••.• 
Stations and appliances.. . . . . . . . . . . . . . . . . . . . . . ....... ; ..•........•.....•••••••••.... 
Water-cranes, pumps, &c...... . . . . . . . . . . . . . . . . . . . . . ••..•.••••••.••••••.•••.••••••.. 850 

1000 
12,000 

Telegraph ••••.........................................•................. ' .....••.. 
Plans, supervision, and office expenses .................••••.....••..•.............••.•••• 

TOTAL .................. : .••...•.....................••..••..............•••• £135,113 
Construction-Tender of Messrs. Bofand & Scott.... . .••...••...........••••... \•..... 228,541 

TOTAL. . . . . . • • . . . . . . . • • • • . . • • • • . . . . • . . . . . . . • • • • . • • • • • . • • • •..••..••.....•••.. £363,654 

LAUNCESTON AND SCOTTSDALE RAILWAY. 

Estimate for Parliamentary line· could only be approximate, owing to the limited time at 
disposal, and to Parliamentary survey only being obtainable .......•.....•••...... 

The estimated excess over the sum voted is due to the fuller details afforded by the con
tract survey, the heavier works consequent upon shortening the line some 12½ miles, 
an allowance of £3000 extra on stations, £3000 on land, and £12,000 for plans, 
supervision, _&c. not provided for, in addition to cost of trial and contract surveys, also 
not provided for ......••••..•...•••••..•••.•..•....•••••••••••••••••••••••• 

(Z.) 

MERSEY AND DELORAINE RAILWAY. 

Summary. £ 
17,202 
28,392 
41,935 

-~- d. 
Section 3. 

" 
" 

2. 
1. 

Formby to Latrobe .......••••••..••••............•••• 
Latrobe to Coiler's Creek .•••.•••.•••••...........•.... 
Coiler's Creek to Deloraine ......••.................... 

Purchase of tramway .. ; ....••.•.•••......••••...•.... 
Rolling stock-2 new engines, 1 old engine repaired, 8 

carriages, 2 brake-vans, 40 waggons, &c ...•.•••........ 
Clerks,draughtsmen,time-keepers, inspector, assistant engineer, 

further surveys, and supervision generally, say .....••••. 
Contingencies, exclusive of saving of earthwork contemplated 

by reduction in grades and curves .•••••.••.•.•.••••.. 

(Z 1.) 

MERSEY AND DELORAINE RAILWAY. 

0 0 
0 0 
0 0 

Expenditure to 20th March, 1886 ......•••••.....•••••..••••......•.•••••••••••• 
Liabilities ( estimated)- Compensation for land .....•......••••..•.......••••••••.. 

Telegraph •••••.......•....••.•......••••....•..••• ; ...... . 
Hire of L. & W. Railway trucks .....•.....•••....•••••...•• 
L. & W. Railway Stock Account .....•...•• ; .•.•..••••...•.. 

£ s. d. 
300,000 0 0 

70,000 0 0 

£ s. d. 

87,529 0 0 
6000 0 0 

12,000 0 0 

7000 0 0 

7471 0 0 

£120,000 0 0 

£ s. d. 
186,960 13 6 

2984 4 0 
600 0 0 
638 14 1 
572 10 0 

£191,756 1 7 
Credit-Sale of .sleepers and stores, say •.•••• , ••••••••••.•••..••.•••••• -·•·• ....... - 1300 0 O 

£190,456 1 7 
-====-
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Z.-2. 

TASMANIAN GOVERNMENT RAILWAYS. 
Mersey and Deloraine Line.-Cost of Line. 

Land arbitration, expenses, &c., (including cost of Mersey 
and Deloraine 'l'ramway, £6000 ......................... .. 

Grubbing and clearing ......................................... . 
Fencing ........................................................... . 
Removing old work on Section 2 ............................. . 
Earthworks for single line ...................................... . 
Provision for discl1arge of water, including bridges, 

culverts, ditches, &c. .. ....................................... . 
Public road crossings ........................................... .. 
Accommodation works for landowners ...................... .. 
Permanent way in single line ................................... . 
Mile-posts and gradient-posts ................................ . 
Stations, complete (not including cost of land) .............. . 

Section 1. 

£ 

2142 
2960 

14,066 

10,057 
1040 
2154 

17,006 
128 

2808 

52,361 

Section 2. 

£ 

1015 
1929 

614 
3628 

1°6,425 
309 
378 

23,541 
192 

4195 

52,226 

Section 3. 

£ 

1110 
1514 

8939 

12,362 
1357 

271 
9358 

75 
7319 

42,305 

Rolling-stock, locomotives, including supervision by Mr. Meilbek in England .................... . 
Ditlo, carriages, wagons, &c., ditto .................................................................... . 

Part cost of wharf at Formby ................................................................................ . 
Maintenance of line for six months .......................................................................... . 
Telegraph ........................................................................................................ . 
Furniture, &c. .. ................................................................................................ . 
Supervision and surveys, not including Mr. Meilbek's charges ....................................... .. 

TOTAL. 

£ 
13,453 

4267 
6403 

614 
26,633 

38,844 
2706 
2803 

49,905 
395 

14,322 

9130 
14,381 

292 
600 
600 
573 

5030 

TOTAL .................................................................................... £190,951 

(AA. 1.) 

MR. GEORGE HAY EDWARDS'S ENGAGEMENT. 

Precis of Correspondence relating to the Engagement of i1fr. George Hay Ed1va1·ds to prepare Plans, 
Sections, Specification,~, <Jc. of Contracts.for Tasmanian Government Raibvays. 

1883. 
September 18.-Lette·i· from Mr. Edwards to 11:fr. Fincluwi.-Offering, in conjunction with Mr.· 

M•Cormick, to submit an offer to "make surveys, prepare all plans, sections, specifi
cations, &c.-in fact, everything necessary, including plans of buildings, for letting railway 
eonstruction by contract." 

September 24.-Mr. Fincham to ]Jfr. Edwards.-Acknowledging receipt of above, and promising early 
attention. 

November 15.-.ilfr. Fincham to .i1£r. Edn,ank-Asking for information as to the authorised scale 
adopted by the Victorian Railway Department. 

November 23.-ilfr. Ed1vards to l.lfr. Finc!tam.-Enclosinp; a copy,~f the Victorian authorised scale of 
charges ; stating that the railway surveys in that Colony are made by Departmental 
officers; suggesting that a rate per mile for surveys, to be determined by the nature of the 
country, should be agreed on, or if more satisfactory, a rate per diem; or suggesting 
further that Mr. M'Cormick should take charge of the surveys on a salary, the Govern
ment finding the necessary outfit. 

1884. 
January 4.-.Dfr. Ed1vards to the Hon. N. J. Brown.-Stating that he or Mr. M'Cormick would leave 

for Hobart by the Flinde1·s on 11th inst. 
Jan nary 26.-M1·. Edwards to M1·. Fincham.-Offering to undertake the plotting of contract plans and 

sections at £5 per mile, although he finds it a low rate ; st:iting that a percentage is the 
fairest mode of charge, and offering to do the whole of the office work at the rate of l¼ per 
cent. on the contract price, progress payments to be made on the estimate. 

Deductions for standard plans, &c. to be at the same rate, but of earthwork at the 
agreed rate of £5 pe1; mile; stating that l¼ per cent. is less than the actual cost of pre
paring similar plans for 3ft. 6in. gauge railways on the Continent, and that the Victorian 
estimate for engineering ·is far in excess. 

Stating he had taken offices in Macquarie-street, and would have his staff organised 
by about 10th February. 

Stating that if a percentage rate does not meet approval, he will be happy to arrange 
any other satisfactory mode which may b-e proposed. 
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January 31.-Mr. Finch.a1n to Mr. Edivards.-Acknowledging letter of 26th inst. ; stating that he 1s 

prepared to recommend to the Minister the acceptance of "proposal for payment of con
tract plans and sections at the rate of £5 per mile for work as arranged when you were 
here, excepting the short Derwent Valley line, which was let before you arrived;" offering 
to discuss again the question of percentage " if we could first settle upon the items of work 
in _estimates npon which it should be calculated ;" enclosing copy of estimates. 

February 29.-Mr. Fincha·m to iltfr. Edrvard.~.-Referring to letter of 26th instant, stating the 
acceptance by the Minister of "your (Mr. Edwards's) offer to prepare all the office work 
of every kind (except clerical work) as may be required by me in connection-with any of 
the proposed Government railways in this Colony for which provision was made by the 
Legislature during last session. Payment to be calculated at the rate of l¼ per cent. on 
contract prices for the under-mentioned items only ; viz.-

Fencing and gates, 
Excavation and forming, 
Culverts and drainage, 
Bridges, tunnels, and viaducts, 
Accommodation works, 
Road di versions and .crossings ; 

ana to be subject to my certificate that the work has been performed to my satisfaction." -
As to terms of payment-

March 5.-Mr. Edwards to ltfr. Fincham.-Acknowledging acceptance of ofl~r, but stating that 
acceptance does not correspond with the offer of 26th January, which was based on the 
total cost of the lines. Stating that the plotting of longitudina 1 sections and plans would 
be at the rate of £5 per mile additional, and all lithographic tracings, &c. required for 
plans, sections, bridges, culverts, buildings, and other works, at the rate of £5 per mile, 
in addition to the I¼ per cent. 

March 5.-1.1£1·. EdJVards to il1r. Finr:!tmn.-(A private letter) reiterRting the above, and stating 
that the terms named by Government would only cover actual !'xpenses of self and staff 
at Hobart for 12 month11. '' Under the circumstances * '' I am prepared to accept the 
terms, provided the mere plotting of plan and longitudinal section of line is paid for at an 
additional rate of £5 per mile, and of all lithographic tracings required in connection with 
the lines at the rate of £5 per mile in addition to the l¼ per cent." 

1885. 
August 7.-ftfr. Fincha1n to J.lfr. Edwards.-Declining to certify for certain extra payments claimed 

by him. 

(AA. 2.) 

Questions sub1nitted to iVIinisters by ./Jfr. Attdley Coote, M.H.A., 1vith the Pre1nie1·'s co1nments thereon:
Hobart, 16th ~:larch, 1886. 

&~ I 

I HAVE been requested by a large number of the constituents of the District of George Town to place 
the following questions before the Royal Commission on Railways, &c., now sitting in this City:-

. Re Scottsdale Railway. 
(1.) Is it a fact that the map placed before Parliament showing the proposed route as Mr. Climie's was 

not Mr.' Climie's route, only in part of tl1e distance? 
(2.) Did the map referred to mislead Members, not only as to route, but also as to length of line? 
(3.) Was Parliament also misled by the estimated cost of the proposed line being given at £5000 at 

per mile, or a lump sum of £300,000? 
(4.) Is it the case that it is now found out by the Government that the cost of the line they have 

adopted will be £10,000 pe1· mile or near about it? 
(5.) Were the Government not -long ago informed that the cost would be £10,000 per mile if they 

adopted the present route, as against one half that pe1; mile along the longer route? 
(6.) Is it the case that it nas since been discovered that the line as selected will not pay until it has 

been further extended to Ringarooma, at a further cost of £150,000 ? . 
(7.) Is it the case that the line as.now being constructed_, compared with the alternative route, is against 

all engineering economy? . . 
(8.) Is it the case that the longer route would not have cost so much as the present route ?-that the 

longer route would have opened up more country, and have served more people, and also have benefited 
those living along the adopted route? . 

(9.) Is it the case that the line now being constructed has to travel to an elevation of over 1000 feet, 
and, to get to that elevation, has to traverse tlirough long tunnels? 

(10.) Is it the case that the line now being constructed as a "trunk line" of railway Rhould never have 
been taken along its present route, but should not the other route have been selected, not only for the 
benefit of the two districts, but for the more economical working and maintaining of the railway for all 
time? 

(11.) Is it the case that the longer route would have had an elevation of about 500 feet, and would 
also have avoided the tunneling altogether? . 

(12.) Is it the case that the Government signed the contract but a few days before Parliament met, 
well knowing at the time their adopted route would cost over £100,000 more than Parliament had been led 
to believe, and also had they not been informed that the longer route would be far and away better, and not 
cost anything like their adopted route ? . 
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(13.) Were the Government justified in going on before a second trial of Mr. Climie's route hau been 

made, they having been informed that it could be very much shortened, and would not cost so much to 
construct or maintain-? 

( 14.) Is it the case if the longer route had been selected it would not only have cost less, but have been 
able to carry almost half as much more per train load to that of the line now being constructed? 

(15.) Is it the case that the present line will always be an unsatisfactory and costly line to work and 
maintain, and that its locomotive power will have to be heavier than usual? 

(16.) Is it the case that the Government had been informed and cautioned as to all matters referred to 
in these questions before the plans were prepared? 

(17.) Is it the case that the line will be one of the most expensive in Australia to work and maintain, 
and that the longer route would have been, comparatively speaking, easy of construction, and also of working 
~~~~~? -

(18.) Is it the case that it is against all engineering economy to shorten a line for the purpose of taking 
it over a much higher grade, and in this instance that the question of first cost and after maintenance wa:; 
not taken into consideration? 

(l!:l.) ls it the case that the hauling power on this railwav must always be heavy and their train loads 
light? . . 

As Mr. Climic's route and name has been referred to in the above questions, I think it is only right 
that I should state, so far as I am aware, these questions did not originate from Mr. Climie or from any. 
other engineer. 

I have the honor to be, 
Sir, 

The Hon. the llfinister of La;id.~ and TVork~, Hobart. 

Your obedient Servant, 
AUDLEY COOTE. 

MEMORANDUM BY THE HON. 'l'HE PREMIER. 

QUESTIONS 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 16, 17 appear to me to be quite outside the scope of the 
enquiry now being made by the Commission, and should not be permitted hy the Government. 

If Mr. Coote wishes to present a bill of indictment against Ministers, he must do it in the proper way 
a_nd to the proper tribunal, viz., Parliament. It is no part ofthe duty of the Commissioners to compare the 
~me now being constructed with a proposed alternative route, and that is what Mr. Coote evidently desires 
m order to show that his views, or rather the views of those who were pr1Jmpting him, were right. 

. (10.) This question may be within the scope of the enquiry, but it is doubtful. The Commissioners 
nnght possibly be asked to say generally whether the route, from an engineering point of view, is a good 
one; but it appears to me that they cannot give an opinion that would be ofauy value as to whether the 
present route is better 01· worse than any other possible route without an examination of the whole surround
mg country. 

(15.) Is perhaps justifiable, as tending to show whether our engineers have properly advised us. But 
lines of railway through difficult country must always be costly, and Parliament having decided to construct 
a line throug-h such a country, the Commissioners are not called upon to sit in judgment upon that body. 

(18.) Similar observations will apply to the first part of this question. I do not see how the Commis-
sioners can possibly decide as to the latter part (marked). · · 

(19.) This is a legitimate question. It must be remembered that this Commission was appointed for 
the purpose of aiding the Government and Parliament with its opinion as to the mode in which the Public 
Works are being carried out, not whether such works were expedient or not. That question must be 
determined by Parliament itself. 

J. W. AGNEW. 

(AA. 3.) 

PUBLIC WORKS.-ROADS AND BRIDGES. 

THE Commissioners issued the follo:wing Circular to the Chairmen of 82 District Road Trusts:

Srn, 
Launceston, 18th 1Wa1·c!t, 1886. 

The Royal Commissioners appointed by His Excellency the Governor are now engaged in taking 
evidence as to the manner in which the Public Works of the Colony have been carried out during the past 
three years. ·It is hardly possible, without unduly prolonging the enquiry, for the Commissioners to visit 
every Municipal or Road District in the Colony, but with u view to make their report as complete and 
useful as possible, they will feel obliged if you will forward, in writing, any concise statement as to the 
manner in which Public Works have been carried out in your district during the period mentioned. If you 
think it necessary that the Commission should examine witnesses on points of administration and construc
tion only, they will endeavour to make arrangements to meet your convenience. 

I have the honour to be, 
Y om· obe,lient Servant, 

The Chai1'1nan ---- Road T1·ust. THOS. C. JUST, Sec1·eta1-y. 



293 

REPLIES. 

The following replies were received :-
Nem Norfolk Road Trust, 

Nem Norj'olk, 24th J.lfarch, 1886. 
GENTLEMEN, 

I do myself the honor to acknowledge your favor of the 18th instant, asking for a "statement as to the 
manner in which Public Works have been carried out in this Road District during the last three years." 

I have the honor to inform you that I am not aware of any works having been completed by the 
Public Works Department in this Road District, exclusive of main roads, during that period. 

Parliament, the session before last, voted £200 for a deviation Lachlan road. This work is very 
necessary, and the Tmst has repeatedly urged its completion, only to have its letters simply acknowledged. 

In a proclamation forwarded by the Department, dated 1st March instant, there is a schedule of works 
completed, inter alia-

NEW NORFOLK ROAD DISTRICT. 
From Road to Dry Creek Settlement, extending into Crown lands-

which work has not been done in thie Road District during my term of office (two years and a halr). 
The greatest grievance and annoyance this Trust suffers is the divided authority in respect to the con

trol of the streets of the Municipal Town of New Norfolk. 
The Trust has to collect the rates, maintain the streets, repair and put down drains and culverts-in 

fact, stand all the abuse connected with that maintenance-but before the Trust can do anything whatever 
to the streets, it has to ask and obtain the sanction of the Municipal Council or their Town Surveyor. The 
Tmst are elected by the same electors as the Council, and yet are placed under their servant! 

The Trust sent a memorial to the Director of Public Works, in his capacity of Minister of Lands, before 
he.brought in" The Roads Act Amendment, 1885" (49 Viet. No. 38), praying to insert a clause to either 
cause the Municipal Uouncils to be Road Trusts for the streets in municipal towns, or in the event of the 
Councils failing or refusing to act, to hand the control of them over to the Trusts-the receipt of which 
memorial has not even been acknowledged by the Minister of Lands. The Trust even published this 
memorial in the papers. 

1 have, &c. 

J. A. MOORE, Chairman Nem N01jolk Road Trust. 
The Honoi-able the Royal Commissioners on Public 1,J7orlt.~, Launceston. 

P.S.-As a private individual, I think it would prove beneficial to the ratepayers of the Colony to 
abandon the works on the Derwent Valley Railway, and construct a line wholly on one side of the Derwent. 

J. A.M. 

DEAR Sri,· 
Bushy Park, 25th iltarch, 1886. 

In answer to yom query as to how Public Works have been carried out in this district during the last 
three years, I beg to state several large road contracts have been undertaken in Dry Creek, Native Tier, and 
Monto's Marsh districts, and the work on the whole has been well and substantially done at moderate 
prices ; but the cost of work is being materially increased because contractors cannot get their money 
promptly, owing to want of inspectors to pass work for payment. 

The great fault of present system is a want of communication between the Government and the resi
dents of the .district, as represented by Trustees and others, as to locality and nature of works required. 
Important works are planned and carried out without reference to the Tmstees beyond asking their consent 
to spend a certain amount, and then they are required to maintain expensive and unsuitable works at a 
great loss and injury to the ratepayers. And on this point I should very much like to give evidence any 
day after Thursday, lst April, to the Commission, as I could give several instances of unsuitable roads 
being 'planned from above cause. 

And I think the main roads require more local supervision. 
Yours very truly, 

W. E. SHOOBRIDGE, O!tairman Upper Derment Road Trust. 
THoS. C. JusT, Esq., Secreta·ry Royal Commission Public Works. 

South Glenorchy, 26th .March, 1886. 
Sin, 

I am iri receipt of your circulur relating to the Government work done i:ri. the Road Districts of Sorell 
Creek and South Glenorchy. 

In reply, I beg to say that a good deal of work has been done in the former district in the last three 
years, and the Trustees consider it was carried out in a satisfactory and economical manner. The only 
remark we would make is that we think it would be an improvement if the Government, before inserting · 
a grant of money for a by-road in the Estimates, in consequence of the application of landholders, s_hould 
obtain the opinion of the Trustees as to where money was most required, and ask their opinion of the 
necessity of the application. · 

I am, &c. 
G. ARTHUR WALLER, 

Chairman of the Road Trusts ef Sorell Greek and South Glenorchy. 
THos. C. JusT, Esq.,_ Secretary Pitblic Works Commission. 
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Council Oltambei·s, Harnilton, 24th 11£a1·ch, 1886. 

SrR, 
The Chairman of the Hamilton Road Trust desires me to acknowledge your letter of 18th March re 

Public Work" in this district during the !ast three years, and to state that your letter will be laid before the 
Trustees at next meeting on 30th inst. 

Yours truly, 

J. MACARTHUR, Secretar,lj Hamilton Road Trust. 
T. C. JusT, Esq., Secretary Royal Commission Public TVorks, Launceston. 

SrR, 
Council Oltamber·s, Longfor·d, 25th Jfarch, 1886. 

In reply to your letter enquiring how Public Works have been carried out in this district, I am directed 
to inform you that all works performed dming the last two or three years have given entire satisfaction. 

One bridge has bee!]. completed, and in a substantial and satisfactory manner; another is being built, 
and, so far as can at present be seen, is as satisfactory as the first. The post office is only at present about 
half finished, and that seems to be quite satisfactory. · 

I have, &c. 

T. C. JusT, Esq. HENRY S. HUTCHINSON, Counci.l Olerlt. 

SrR, 
Springlands, nem· Oa1-i-iclt, 25th 1Harch, 1886. 

I BEG to acknowledge the receipt of your communication of the 18th inst. re Hoyal Commission upon 
the Public Works of the Colony during the last three years. · 

In reply I beg to inform you during that time a considerable sum has been expended by the Govern
ment upon the branch roads within the Westwood Road District, the work having been constructed under 
the supervision of the Public Works Department, most of which has been performed in a permanent and 
satisfactory manner. 

The present system of assisting Road Trusts to construct roads in remote parts where hitherto no roads 
have been is found to be a great assistance to residents and occupiers of land in those localities, and a 
decided improvement upon that previously in operation, when the expenditure was entrusted to local bodies 
who had not sufficient practical knowledge or time to attend to the works. 

JOHN MILLAR, Chairman 'Westwood Road Trust. 
'l'Hos. C. JusT, Esq., Secretary Ro:1/al Commission. 

Latr·obe, 25th llfor·ch, 1886. 
SrR, 

IN reply to your Circular of i 8th instant, I beg to state that at a special meeting of the Latrobe 
Road Trust it was resolved to draw your attention to the steep grade at the crossings ( especially the 
Sherwood crossing) of milway running through this town, and the narrowness of the roads caused by the 
cattle-stops being placed in the road, instead of off. 

The road, which was originally 66 feet, is now about 18 feet ; and considering the large amount of 
traffic, said space is quite inadequate for the requirements. 

As some comments have been and further ones are likely to be made in reference to siding now in 
course of construction to the Latrobe wharf, this Trust desires to state that the present route is the most 
convenient and suitable for those mostly interested. 

I have, &c. 
S. STERNBERG, Chairman. 

T. C. JusT, Esq., Sec·retar·y to Royal Commission, Launceston. 

Somerset, River Garn, 24th J.Warch, 1886. 
SrR, 

YOUR letter of 18th instant received to-day. In reply, I would beg to state that_. so far as I know, 
the public works in this district, with one or two exceptions, have heen fairly performed. Some of the 
small bridges and culverts should have been constructed of stone or pipes used, these being of course of a 
more permanent nature. I think, too, that the Inglis bridge would have been better without the metal 
covering. I would also mention that the roads might have been laid out with fewer curves. 

I would take this opportunity of saying that I have been informed that the Royal Commissioners have 
had the road along the western esplanade of the River Cam pointed out to them as a useless piece of 
exper..diture. Might I be permitted to ~tate the following facts for their consideration ?-First. That up to 
1884 this road was the only means of communication along the coast. Secondly. That about one-third of 
this road is and will probably always be used by the public conveyances, as it is the road to the Post and 
Telegraph Offices. Thirdly. That along at least two-thirds of this road are stores and private residences, 
and it is the only road the occupiers have. Fourthly. That the amount expended by the Table Cape 
Board was £39 4s. lOd. in 1880, and £21 15s. in 1881 ; and as the road was and is necessary, I consider 
the Board were fully justified in expending that sum. 

Any further information in my power I shall be happy to give. 
I am, &c. 

THos. C. JusT, Esq. 
C. J. MACKENZIE, Chairman Table Gape Road Trust, 
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SIR, 
W aratah, 24th March, 1886. 

_IN reply to your communication of the 18th instant, I have· the honor to inform you that some of the 
public_ works in this district have not been carried out in a satisfactory manner, and I beg to mention t~e 
followmg :-Road, Waratah to Rouse's Camp; road, Waratah to Corinna; and road, Emu Bay to Rouses 
Camp. It would he almost •impossible to convey in writing a correct idea of the manner in which the 
above works have been executed, and the Trustees are therefore of opinion that arrangements should be 
made by the Commissioners for the examination of witnesses. 

I have, &c. 

C. H. HALL, Chairman Wamtah Road Trust. 
THos. C. JUST, Secretary Royal Commis&ion, Launceston. 

Sm, 
Waratah, lst April, 1886. 

I HAVE the honor to acknowledge the receipt of your letter of the 29th ultimo, in which you ask 
whether the witnesses could make it convenient to put their statemel).ts in writing relative to the construction 
of roads in this district, so as to enable the Members of the Royal Commission to deal with them in their 
I"~port on the public works of the Colony. In reply I have the honor to inform you that it would be a very 
d1~cult task to obtain statements in writing from all the witnesses, and Trustees are of opinion that verbal 
evidence would be more satisfactory than written statements. 

I have, &c. 
C. H. HALL, Chairman W a1·atah Road Trust. 

THos. C. JUST, Esq., Secreta1·y Royal Commission, Laitnceston. 

N.B.-The Chairman was informed that the Commissioners could not make it convenient to revisit 
Waratah, but would be glad to publish any written statement. 

Speyside, Fingal, 25th Mm·ch, 1886. 
SIR, 

I HAVE the honor to acknowledge the receipt of tlie Circular forwarded by you on behalf of the Royal 
Commissioners appointed by His Excellency the Govern01· for the purpose of reporting upon the manner in 
which the Public Works of the Colony have been carried out during the past three years, in which they 
will feel obliged if I will forward them, in writing, a concise statement as to the manner in which Public 
Works have been carried out in the Fingal Road District during the period mentioned. 

In reply thereto, the Public Works carried out by the Public Works Officers in this district during the 
period mentioned are-

lst. The repairs and new top to the bridge over the South Esk at Fingal. . 
2nd. The erection of a new Public School-house and teacher's residence at Fingal. 
3rd. The e~penditure of £1000, voted by Parliament in 1883, for the purpose of making a road from 

Fingal to Mathinna. · 
With reference to No. 1, the work has been done as well as it was possible to do it, taking everything 

into consideration. . 
Of No. 2 I can only speak of it in admiration, both as to architecture, ~aterial, and construction under 

the supervision of Messrs. Bradley, junior and senior, who also supervise the repairs to No. 1. 
Of No. 3, I am sorry to say I cannot compliment the Public Works Department, either upon its 

ability· in laying out the road, drawing out the specifications of the work required to be done, or upon its 
supervision of the work until completion. The road has only been made twelve feet wide-not of 
sufficient width to allow two vehicles to pass each other without one going off the road. The road has not 
been formed at all, the gravel having been put on the grass, and, according to the specifications, the gravel 
was to be 12 inches deep all over the road (12 feet on No. 1 section, W. Rees's contract), instead of which 
there is not over from 4 to,6 inches on a great length of the road. Again, although the road (Sect. No. 1) 
has only been finished and taken off the contractors' hands for some six months, it now requires repairing, 
caused by insufficient drainage and also on account of there not being sufficient culverts. No. 2 Section 
(Clancy's contract) has been also damaged through a culvert not being above one-half large enough. 

In conclusion, I can only say I look upon the matter as a most disgraceful job, and which I, as in 
duty bound, reported to the Minister of Lands and Works; but I might have saved myself the trouble, as 
nothing has come of it. .. 

I have, &c. 
JOHN STANFIELD, Chairman Fingal Road Trust . 

. T. C. JUST, Esquire, Secretary Royal Commissioners. 

SIR, 
George's Bay, 25th Mm·cli, 1886. 

I HAVE the honor to acknowledge the receipt of your communication of the 18th instant, requesting 
me to furnish you with a statement as to the manner in which the Public Works have been carried out in 
the Portland Road District during the past three years. In reply,-

lst, Bridge over Jason's Gates.-This structure is of a very substantial character, and the work has 
been well planned and faithfully carried out; the only objection that can be taken to it is, in my opinion, 
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that some unnecessary expense has been incurred in· sheathing the piles with planking, which was of no 
advantage and cost a considerable amount. 
. 2nd., Bridge over George's River.-I regret to say that in this work I find very serious and 
important defects, and which added very much to the cost without any corresponding advantage. The 
principal fault I find is that the bridge was erected orr too high a level, a,1d in consequence some two 
thousand yards of forcing had to be used in forming the southern approach. The deck of the bridge being 
ten feet above the level of the bank of the river, I hold that the height is quite unnecessary, and nearly 
all the forcing might have been saved, and much of the timber used in piles, had the work been carried out 
at a lower level, while the structure would have been perfectly safe from floods, and more convenient for 
all traffic purposes. I may also state that this bridge "'as erected without any road on the southern side 
being laid out leading thereto. 

3rd., Jason's Gates to Boggy Creek.-A sum of £500 was voted in 1884 for the purpose of 
improving this section. I have to complain of the manner in which a cutting was completed on a portion 
of the work, and which, although very recently tinished, a further outlay has been necessary owing to the 
faultv nature of the work. 

·These are the only works on the roads undertaken during the period named in my district. I cannot 
express an opinion upon the buildings that have been erected. 

I have, &c. 

JOHN C. MACMICHAEL, Chairman Portland Road Tru.,.~t. 
· Tlte Secreta1·y Royal Commission on Public TVoi-hs, Launceston. 

SrR, 
Hastings, 26th JJ;Ia,·ch, 1886. 

· IN reply to yours dated 18th instant, I have the honor to report that the public works carried out m 
this district have been of a most satisfactory character, and a credit to the department and its officers. 

I have, &c. 

T. C. JusT, Esq., Launceston. 
JOHN HAY, No. 3, Chairman Southport Road T1wt. 

St. Paul's Road Trust, 27th ffia1'Ch, 1886. 
SrR, 

IN. response to your Cii·cular 1·e this Trust and works carried out under Lands and Works supervision, 
I have to remark, first, our Road Trust mileage is small-und:er 40 miles. 

During 1885 certain works were conducted in our Tmst by and under the direct supervision of the 
Lands Office, which works I may state 011 behalf of our Trust have been economically and faithfully carried 
out at least to our satisfaction, and also I believe to the satisfaction of the public. · · 

I have, &c. 

JAMES I~. RIGNEY, Chairman St. Paul's Road Trust. 
'l'. C. JUST, Esq. 

Sru, 
J.1iarY_clale, Stony Steps, 27th J.1:farch, 1886. 

I HAVE the honor to acknowledge the receipt of your Circular of the 18th instant (which only reached 
me to-day), requesting me to forward a concise statemeut of the manner in which public works have been 
carried out in the Leslie Road District during the last three years. 

During the aforesaid period a branch road to Kingston and another to Summerleas have been com
menced, but as the work is not finished, and consquently the roads have not been handed over to the Trust, 
I am not in a position to report thereon. 

A considerable sum of money has been spent by the Government in alterations and so-called repairs to 
culverts on the main road. One of the culverts has since been washed away by the late rains; and it is 
quite possible that had the culvert been left as constructed some years previously by the Board, it might 
have remained,-so that the amount expended, as well as the money now being expended, would have been 
saved for some years at least. · 

· I have felt" it my duty, as Chairman of the Board, to represent to the Minister of Lands that one of his 
subordinates, in reporting upon the condition of the main road, was guilty of wilful misrepresentation and 
evincecl gross incompetency. My allegation has not been and cannot be refuted ; and I have merely to 
add that so long as persons are appointed. to fill offices and perform duties for which they are not qualified, 
the publin service must suffer loss, and Road Trustees who are properly qualified will not feel clisposed to 
undertake the responsibilities of their office with the risk of being supervised and subordinated to Inspectors 
who not only lack ability but show little or no regard for the tmth. 

l have,.&c,. 

J. L. LIVINGSTON, Chainnan of the Leslie .Road Trust 
and J.Jf ain Road Boa1·d. 

Tr10s. C. JusT, Esq., Sec1·eta1·y qf tlte Royal Commission. 
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SIR, 
Mount Stuart Road, Hobm·t, 27th March, 1886, 

IN reply to your·Circula'r of the 16th March, Glebe Town Road Trust has only been nine months in 
existence, and the only works -yet done are the construction of Edward and Glebe. streets, the roadway 
metalled, footpaths formed, and channels and kerbing laid down. -

I am, &c. 
T. C. JusT, Esq. ALEX. STRATHERN, Secretary. 

Sm, 
Council Chamber, Bothrvell, 30th Jlfarch, 1886. 

l AM instructed by the Chairman of the Bothwell Road Trust to acknowledge the receipt of your 
letter of the 18th instant, relative to the public works carried out in this district during' the past three years; 
and, in reply, to·say the Government called for tenders for the erection of.a bridge over the Clyde River at 
Bothwell. The tender of Mr."Oates was accepted, and the work was satisfactorily completed, and passed 
by the Engineer. · 

The works carried out by the Bothwell .Main Road Board for the past three years on the 9 miles and 
22 chains between Bothwell and Melton Mowbray, amounting each year to £231 17.~. ,6d., has been 
judiciously expended and to the satisfaction of the travelling public. 

The Bothwell Road Trust, on the 7th April, 1883, fixed a rate of one shilling in the pound on all 
private property, ancl sixpence in the pound -on all Crown land under lease in the road district, which rate 
amounted to £938 8.~., out of which £935 ls. 6d. was collected and supplemented by.a similar amount by 

· the Government ; the total amount now nearly expended l)y the Road Trust on the cross and by-roads in 
the district where most needed. 

I am requested by the Chairman to thank you, and to say that he does not consider it at all necessary 
for the Royal Commissio.ners to examine witnesses, as the works have been carried out faithfully. 

I have, &c. 

SIMON ARNETT, Sec1·etary Bothrvell Road Trust. 
THos. C. JUST, Esq., Secretary Royal Commission, Launceston. 

SrR, 
O.-ffice of Road Trust, Richmond, 27th March, 1886. 

I HAVE the honor to ackaowledge the receipt of your letter of the 18th instant, enquiring how the 
public works have been carried out for the past three years. 

In answer thereto, the Trustees of this district would rather not comment on the mode of construction 
of such works ; but cannot let this opportunity pass without remarking on the most extraordinary discre
pancy that exists between the first estimate and ultimate cost of the works carried out, ·and beg leave to 
b:ing under your notice the two following cases, where such has been the case to a most glaring extent; 
VIZ.·-

Jst. 'J'he deviation on Jerusalem road, Richmond to Campania Railway Station: estimated cost of 
same £2000; cost when completed about £4000, for 2¼ miles of road through a level country. 

2nd. Repairs to bridge over Coal 'River at Richmond ; estimated cost £600 ; cost when completed, 
£1000. 

Leaving these two facts to speak for-,themselves, 
I have, &c. 

S. 'f. DICKSON, Chairman. 
THos. C. ,JusT, Esq., Secretm-y to Royal Com'mission. 

Forth Road Trust, 29th March, 1886. 
Srns, 

'IN reply ·to your-Circular of the 18th inst., I have the honor to state :-
1. That, general\y speaking, the construction of roads in this district has been carried out satisfactorily. 
2. That eiome two years ago 48 chains of road on the East Castra, from Mr. Shaw's mill southwards, 

was completed for the Govemment by Messrs.-·Crawford 'Bros. The Trust of that time were not satisfied 
with the road, and declined to take it. over. A lengthy correspondence was entered into between the 
Minister of Works and the then ·'Chairman, ·Mr .. A. M. Reid. This lasted about twelve (12) months, 
without any decision 'being arrived at. During all this time no repairs were executed on this portion of 
road, and it was estimated by competent·authorities that·one ·hundred pounds (£100) would be required to 
put· it in fair order. I may ·add the major portion of this amount has already been spent. . 

You will observe in the above_ I offer no opinion on 'the work, and have only ·stated so much as I 
believe will show the·Commissioners the necessity of making such a ·recommendation as the following:
That when the representative body (Road Trust) ofa district, rating itself for the maintenance of properly 
constructed roads, refuse to take over work for ,any reason whatever, the Depart~ent of Works should· 
maintain such work till the dispute is settled, when, if the local authorities are shown to be in error, the 
cost of maintenance should be deducted from the grant-in~aid. -

3. That there appears to be a great amount of bungling in the Office at Hobart, as .will ·be seen from 
the following :---'Some weeks ·ago a local contractor submitted a communication to me, signed -by an officer 
in the Hobart office, informing him that his was the lowest .tender for a piece of work in this district, an4 
that as soon as the Road Trust agreed to maintenance his ·tender would be accepted. Further, he added, 
that he had again written the Trust on the matter. After waiting two days for this second l!)tter that was 
said to have been written, I wrote the Minister explaining that no communication on the subject , had 
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reached me, and informing him we would be willing to maimain the road in question. In answer to this 1 
am told the letter was posted in Deeember, 1885. Why an important letter like this should remain 
unanswered so long, without a reminder being forwarded, I cannot understand. Together with this reply I 
received a list of roads for 'frustees' signatures. Here we found a road that was not in our district. Thi!! 
we struck out, signed for the remainder, and forwarded. An acknowledgment came, dated the 16th inst., 
asking why this road was struck out, and adding, "all works delayed pending reply." Wired my reply, to 
say it was out of our district, and that I trusted there would be no further delay. Since 1 forwarded the 
telegram, and seven days after the date of letter to me acknowledging the list, I find a contractor has 
received telegram from the office stating the Trust had not yet consented to maintenance. 

The above shows serious bungling, and in this case is a positive injury. to the district and the 
contractor, it being far better for both to have the work done during summer. It will at once be plain, that 
if this is usual, contractors must put in a higher tender to cover risk of having to do work in winter that 
should and could have been done in summer. 

4. It has been usual, I understand, for the Dietrict Inspector to make annual recommendations to the 
Minister quite independent oflocal Trust. Information on this matter is withheld from the Trust. The 
members of the Forth Road Trust view with disfavour any arrangement of this kind, there being, to their 
minds, no good object to be served by secrecy. 

Unless the Department deny any of the more important statements made above, there would be no 
necessity to examine witnesses. 

I have, &c. 
J. M'CALL, Cltai'l'ma11 Forth Road Trust. 

1'0 the Royal Conwnissionei-s on Public TVorhs Depa1·t1nent. 

Kingston Road Trust, 30th March, 1886. 
SIR, 

I HAVE the honor to acknowledge the receipt of your letter of the 18th instant, requesting, for the 
information of the Public Works Royal Commissioners, a statement as to the manner in which Public 
Works ha ye been carried out in this district during the last three years. 

Before replying to your letter I deemed it advisable to submit it to the consideration of a meeting of 
the Trustees-. Having done so, I am in a position to say that, in the opinion of the Trust, the new Brown's 
River and Margate bridges are both substantial structures, and a credit to the Department ; that the Kings
ton and North-West Bay jetties are also substantialj structures, although the former requires extension, but 
this is not the fault of the Department, but owing to the insufficiency ofthe amount voted by Parliament for 
the purpose. 

The work done on the main road from Kingston to Oyster Cove, with one trifling exception, gives 
entire satisfaction to the Trustees. There is a little dissatisfaction regarding the length of time the new 
road between Kingston and the Huon road has been on hand, but difficulties with the contractors have 
occasioned this. 

The money voted for branch roads has been expended judiciously, and with the concurrence of the 
Trustees. 

It appears to the Trust to be unnecessary for the Commission to examine witnesses in this district 
on points of administration and construction, and I am happy to be authorised to say that the Public Works 
Department has the confidence of this Road Trust. 

I have, &e. 

EDWD. INNES, Chairman. 
The Secretary Public TVm·hs Royal Commi.~sion. 

Appledoi·e, Formby, 27th J.l:Ia1·ch, 1886. 
SIR, 

IN answer to your letter of the 18th inst., requiring information for the Royal Commission on Public 
Works, I beg to state that the West Mersey Road Trustees, with the little funds at their command, have 
made the worst part of the roads, that have lasted good for 10 to 15 years. After waiting six years for the 
Government to replace the bridge over the Don, we borrowed money and built the present bridge, which, 
though too narrow, is now as good as when erected nine years ago. 

For the past four years we formed the" West J.lfe1·sey J.lfain Road Boa1·d." We found the Govern
ment contract·work very defective, all the roads requiring a new coat of metal within three years after 
completion. We object to 12 feet as too narrow, and bad policy, as vehicles go in one track, or in passing 
injure the edg·es of the metal ; also to the main road being reduced to 18 feet wide at the railway crossing, 
Spreyton,-an expensive and unsightly proceeding, and dangerous to the public. 

In our district I had all the scrub and trees cleared for at least half a chain on each side of the road, 
thus giving it more sun and air. 

There are complaints that the metal roads made under Government supervision are not "blinded." 
This is a serious defect. 

The roads generally are laid out by incompetent people-vide that from Railton to Sheffield-a dis-
grace to the country. , 

We resigned at the end of last year, giving as our ri'asons for so doing the paltry manner in which the 
"maintenance" was dribbled out-the first payment having been made in April, allowing us only one 
month before the winter set in, which, as I have repeatedly asserted, causes all contracts and works to cost 
the country at least 25 per cent. over work done in z1rope1· season. 

We also object to the manner in which the Esplanade at Formby has been unnecessarily destroyed by 
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the railway works, and the dangerous state in which the entrance to a public ferry has been left, despite the 
protest of the Road Trustees. 

I beg to state that I have had over 60 years' hard experience between Hobart and Circular Head, and 
seen most of the Public Works of the Colony during that period. 

I am, &c. 
B. W. THOM.AS, Chairman. 

T. C. JusT, Esq., Secretary to Royal Gommi.~sion on Public Wo1'ks. 

St. Mary's, 29th March, 1886. 
Srn, 

I have the honor to acknowledge the receipt of your Circular of the 18th inst. in reference to Public 
Works constructed in the St. Mary's Road District. . 

T may mention that a portion of road recently constructed by the Government ·on the road from St. 
Mary's to Dublin Town, via German Town, the Trust declined to take it over from the Government owing 
to the exceedingly ill construction of the same. . 

I may state that I wrote the Hon. Minister of Lands and Works last week in reference to the matter, 
stating many of the· defects in the construction, who has replied that the matter shall receive early atten
tion. This was just previous to my receiving your Circular. 

Probably your Commissioners will receive some instructions from the Minister of Lands and Works 
respecting the matter. 

I have, &c. 
JOHN LADE, Chairman St._Mary's Road Trust. 

THos. C. JUST, Esq., Secretary Royal Commissioners, Launceston. 

Kentishbury, 29th March, 1886. 
SIR, 

IN reply to yours re Public Works in this district, I laid your Circular before the Trustees for their 
~pinion. They consider that the whole of the Public Works done in this district for the past eight years 
are a credit to the Public Works Department. 

I am, &c. 
JOHN HOPE, Chairman Kentishbury Disfrict Road Trust. 

'.I'. C. JUST, Esq., Hobart. 

Clm·ence, 31st JYiarch, 1886. 
SIR, 

IN reply to yours 18th March re Public Works, I beg to inform you that the only works done by the 
Government in this Road District within the last three years have been a public school, a causeway, and 
iwo jetties. The material and work in causeway are good, but alterations had to be made in original plan. 
Work and material in jetties good, but a great blunder was made in placing them where they are. The one 
at Muddy Plains is only available at certain stages of the tide, although, had it been placed about 150 yards 
from its present position, it would have been into deep water. The one at Rokeby is perfectly useless, as at 
low water it is perfectly dry, it being 10 feet to edge of water from end of jetty. I may add that the Road 
Trust had nothing to do with their erection, never having been consulted either before or since their erection 
in any way by the Government. ' 

I have, &c. 
WILL. YOUNG, Chairman Clarence Road Trust. 

T'. C. JusT, Esq., Secretary Royal Commis.~ionet·s, Launceston. 

Green's Creelt, 1st April, 1886. 
S1R, 

I am in receipt of your favour ofl8th ultimo re Public Works of the Colony. The East Mersey Road 
Trust are quite satisfied as to the manner the votes of money have been expended on the roads in the 
district, but'would suggest that the works, where practicable, should be commenced at an earlier period in 
the summer season. 

I have, &c, 
ROBERT BEVERIDGE, Chairman East Mersey Road T1·ust. 

THos. C. JusT, Esq., Secreto.ry Royal Commission 
on Public Work., of the Colony. 

~an4fty Basin, 1st Ap1'il, 1886. 
Sm, 

IN reply to your communication of the 18th March, the Longley Road Trust state concisely that only 
three public works have been carried out here during the past three years. The contractors are 11ot to 
blame for two of the works, as they did their part; but none of them were completed in a satisfactory man
ner, though the.burden of permanently maintaining them was thrown on the limited resources of the Trust. 

• Further information may be obtained on the spot. 
I have, &c. 

DOMINIQUE L UDBEY, Chairman Longley Road Trust. 
T. C. JusT, Esq. --
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Cltudleiglt Road Dist·rict, Deloraine, 1st A71ril, 1886. 

SIR, 
I HAVE the honor to acknowledge the receipt of your Circular of the 18th. of last-month, which came to 

hand only this day,.or it would have been answered. before. 
I beg to state that all the Public Works within the last three years done in the above district have been 

carried out faithfully. Before the work has been laid out I have been consulted to make the most of moneys 
voted, and also those persons who are directly benefited by such expenditure, that advantage may be taken 
oflocal knowledge. 

I consider it would be quite unnecessary for the Commissioners to call any witness in this district for 
tlie purpose you mention. 

I have, &c. 

JAMES LOVEJOY, Cltai1·man. 
THos. C. JusT, Esq. 

Lalw River, 2nd April, 1_886: 
THE Trustees Lake River Road Ti·ust do not think it necessary for the Commission to examine their 

roads. 
If you require the expenditure for the past three years it can be furnished to you. 

Yours faithfully, 

THOMAS GATENBY, Chairman. 
THos. C. JusT, Esq., Launceston. 

St. Leonar·d's, 27th Ma1·clt, 1886. 
GENTLEMEN, 

I HA VE the honor to inform you that I am in receipt of your Memorandum rn Public Works in this 
district, and in· answer thereto, I beg to inform you that the only work answering the description of those 
therein referred to was the formation of a new road from St. Mary's Railway Station to the township of that 
name, which was assisted by a Parliamentary vote of £1000, and which was most successfully carried out 
under the supervision of Mr. Leonard Dowling. 

My Trustees now wish me to call your especial attention to the condition of the bridge over the South 
Esk River at Corra Linn, of which they truly state that passf!ge over it is perilous to life and limb. We 
have already asked to be relieved of the charge of this bridge, of which our ratepayers make no use, and 
regard it as a fair exercise of your powers as Commissioners of Public Works to decide whether, in the interest 
of the Tasmanian public, it shall be repaired by the Government or whether it shall be closed by my Trustees .. 

Trusting that you will be able to hear my evidence, and that of the Trustees of the St. Leonard's and 
North Esk Road Districts on this suqject, 

I have, &c. 

The Commissioners Public Works. 
WILLIAM C. GRUBB, Chairman St. Leonm·d's Road Trust. 

FoRWARDED for the· information of the Engineer-in-Chief, especially with .. reference _to Corra Linn 
Bridge. When noted, please return this letter. 

THOS. C. JusT, Secretary Royal Commission 
Railways and Public Worlts. 

31. 3. 86. 

FoRWARDED to_ the Engi;neer of Roads for perusal and return, and for any remarks he may comider 
it necessary to make. 

JAMES FINCHAM, Engineer-in-Chief. 
pe1· A. H. H. 

1. 4. 86. 

THE Corra Linn Bridge was built between 20 and 26 years ago by the Road Trust, and has ever since 
remained under the authority of the Road Trust ; and as to its condition, that is a matter solely pertaining to 
the Trust, who have levied rates and enjoyed the revenue and controlled the expenditure, unhampered by the 
central Government. In September, 1885, the Chairman of the North Esk Road Trust, H. R. Trethewie, 
Esq., and Chairman of St. Leonard's Road Trust, William C. Grubb, Esq., wrote to the Hon. the Minister 
of Lauds stating that the Corra Linn Bridge was unsafe, and that it would be an act of injustice to the 
district for their funds to be taxed in renewing the bridge, seeing that foreign visitors and non-residents in 
the district used the bridge in common with the ratepayers. I attach reply sent to the Chairman of the 
Trusts interested in the Corra Linn Bridge. 

NOTED and returned as requested. 
J. FINCHAM. 

5. 4. 86. 

WILLIAM DUFFY, Engineer oj Roads .. 
3; 4. 86. 

T. C. JusT, Esq., Secretary Royal Commis.~ion on Public Worhs. 
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Public Works Office, Hobart, 21st October, 1885. 
GENTLEMEN, 

I HA VE the honor to inform you that the matter referred to in your letter of the 26th ultimo, as to the condition 
of the bridge over the'North Esk River at Corre. Linn, must at present be dealt with by the Road Trusts having 
control of the structure, 

The subject brought under my notice in.your letter will, however, be noted for·future.consideration and enquiry, 
as.it.is not possible to deal with it during the present Session of Parliament. 

I 

I have, &c. 

JJ1.essrs. W. C. GRUBB-and R. H. TRETHEWIE, 
Launceston. 

SrR, 

NICHOLAS J .. BROWN·, Minister Lands ,and. Works, 

Loinah Road Trust, Nerv Torvn, 1st April, 1886. 

I AM directed by the Chairman of the .Trustees to inform you that inasmuch as the Trust has only 
recently been formed they have not had any work8 done. 

I am, &c. 
JNO. D. PALMER, Secretary. 

T. C. J usT, Esq., Secretary RO'!jal Commission, Launceston. 

South Arm, 2nd April, 1886. 
S'rn, 

IN reference to your Circular of the l8d1 March, I have the honor, for the information of the Royal 
Commission, to inform you the only Public Vv ork constructed in this district during the last three years is a 
small jetty; which has, I believe, given general satisfaction. 

I have, &c. 
GEO. GELLIBRAND, Chairman Road District South Arm. 

T. C. JusT, Esq. 

Geeveston, 3rd April, 1886. 
SIR, ' 

IN reply to your enquiry ofl8th ultimo, I beg to say that the Public Works of this district have during 
the last three years'been of a useful and practical character, and have contributed much tQ the improvement 
of·our district. Upon the whole, considering the difficulties that have to be overcome, the works have.been 
:managed satisfactorily. 

There are many settlers yet who cannot participate in the works so carried out with advantage until 
the roads are further extended in several directions ; and if such works were done it would lead to further
settlement upon Crown lands. 

I have, &c. 
0. GEEVES, Chairman Liverpool Road Trust. 

T. C. Jus_T, Esq., Secretary Comm,i,asion on Pi,blic Works. 

Franlifo1'd Road Trust, Frankford, 31st March, 1886. 
S1R, 

IN reply to your communication dated 18th March, 1886, I have to state that this being a new 
district, little in the shape of Public Works has been undertaken since the formation of the Road Trust, two 
years ago. All works, with the exception of contract No. 9, have been earried out in a manner satisfactory 
to the Trust. In No. 9, completed a short time since, the drain on the upper side of the road is in several 
places above the level of the crown of the road, and has very little fall, hence in a heavy rain the water 
flows over the road, and with less rain soaks on to the road where it is an embankment ; and the crown, 
consequent upon the work being done in midwinter, is too flat. Several portions of road have been 
more than once laid out prior to tenders being called; and tenders have, as a rule, been called too late in the 
season. Roads have been begun in four different directions, and the main one through the district from 
East Tamar to Kermode is no't much further advanced than the two by-roads. The main road from 
Frankford township westwards, which the majority of the inhabitants will use, and which they requested the 
Government to push on with first, has scarcely received any attention ; all available moneys have been 
spent on the road eastward to the Tamar. These complaints would to a great extent be done away with if 
local Trusts had a little say as to where public moneys voted for roads in their several districts should be 
spent. The Public Works Department did send a Circular to this Trust informing them (Trustees) that an 
officer of the Department would be sent to consult the Trust as to the manner in which the last grant of 
£1000 should be expended, Since then the work has been laid out by the Engineer of Roads, without his 
having gone over the whole of the road to see what was most needed, and without the Trust being consulted 
in any way. I would respectfully submit that in this district gravel be used wherever practicable, it being 
cheapest and best suited to the requirements of traffic ; and that tenders be called, as far as possible, in 
October, November, or December. 

I am, &c. 

T, C. JusT, Esq., Launceston. 
NORMAN SMITH, ()hairman 
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Upper Pipe1·, 5t!t .Ap1·il, 1886. 

SrR, 
IN reference to your letter in respect to the manner in which Public Works have been carried out in 

this district for the last three years, I beg to state that, as far as we/the Trustees, are concerned, we are quite 
iiatisfied. The officers in charge have always done their best to lay the money out to the best advantage, 
and make the most of it. There is one part of the business, however, we would like to see altered, viz., 
when money has been voted for the district the work should be let as soon as possible, so that it would be 
finished before winter. As it is now, the work is generally left till winter, when the roads are impassable; 
the consequence is, the contractors are much higher in their price, and a deal of the works have to be taken 
off; and, as I l1ave before stated, the sooner it is done the more work we get for the money, and the better 
it is. Otherwise we are satisfied. 

I remain, &c. 

JAMES PHILLIPS, Chairma11 Tanlwrville Road Tn13t. 

THos. C. JusT, Esq., Secretary Royal Commission, Launceston. 

O.Jffoe ef tlte Horton Road Trust, Stanley, 30th .11farclt, 1886. 
GENTLEMEN, 

By direction of the Trustees, I have the honor to transmit the statement required by your letter of the 
18th instant. 

In the District of Horton the Main Road Board has had frequent occasion of corn plaint as to mode of 
road construction and supervision; in proof of which reference is made to-

First-Contract by Fenton (the first under the present system), where, between Myrtle and Wiltshire 
Creeks, the metalling, which should have been nine inches in depth, was found deficient by more than half, 
necessitating extensive repairs by the Board immediately after construction. 

In this same contract carelessness was shown in defining the road between Detention River and 
Crayfish Creek, where a straight line might have been run from bridge to bridge; also in the unnecessary 
deviations further west. Neglect was shown in supervision of the work in the forests between Detention 
River and Black River, where the stumps were not grubbed, but cut off jut1t below the surface ; the roots 
were not run, and reefs of rock were left in the forming. 

(This contract was completed prior to "three years ago," but reference is made to it in consequence of 
it being the first under the present system. l 

Second-Contract by Dallas, where, in Cassidy's Forest, the road was made with rotten clay slate 
instead of quartzite gravel, easily obtainable. Shortly afterwards, under the same Inspector, and under a 
separate contract, an attempt to repair the error was made by coverillg the rotten slate ,vith the quartzite 
gravel available in the first insta11ce. 

Third-Contract by Dallas, through a portion of Mr. Ford's farm on the Peninsula. When the con
struction of this portion of the main road was under collsideration the Engineer-in-Chief was interviewed at 
StanlP-y by a deputatioll from the Board, who pointed out that the line was unsuitable, as the sea was 
rapidly encroaching, and advised the making of the road fort.her inland. This advice was not takell, the 
Engineer-ill-Chief replying he could protect the road by a wall if necessary, and if that failed he could then 
take the road further inland. · . 

In a short space of time the sea threatened the destruction of the road, and several means were adopted 
for its protection by the Government District Inspector, who first sought to· stay the actioll of the tide with 
a brush fence, subsequently by the erection of a stone wall on a plan suggested by Engineer of Roads after 
personal inspection. These experiments failing, the road was abandoned to its fate, and speedily destroyed. 

The result has been to increase the inconvenience and danger to traffic during the past two years ; to 
necessitate a second appeal to arbitration; the construction of another road in the lille origi1Jally advised by 
the deputation from the Board; and to delay the completion of the road to Stanley, for which a vote of 
£1000 was passed two years since. . · 

Fourth-Contract by Dallas, Rocky Cape Plains, where the culverts were specified to be earthenware; 
the metal to be put on in two layers-5 in. foundation, and 4 in. of 2h in. top metal. 

During the construction of this work complaints from unsuccessfol tenderers and others reached the 
Board that wooden culverts were being put i11, and that stone was being carted on and knapped over. ('.I.'he 
Minister of Lands and Works stated in the House that pipes were in all cases used for culverts.) The 
presence of Engineer of Roads afforded the Board an opportunity to bring the matter before him: Extracts 
from his letter will best explain the result :-" The culvert on Dallas's road, Rocky Cape Plains, is a 3ft. 
timber culvert, and substituted in the place of the earthenware pipe culvert, as it was found that the 
earthemnre pipe specified would not afford waterway sufficient tq carry off the ordinary stream, to say 
nothing of flood waters. I examined the culvert as well as I could, and am of opinion it is a substantial 
loo- culvert, and more costly to the contractor than a pipe culvert rnch as specified would be." "Both Mr. 
D~llas and Inspector Atkinson deny the metal is 5in. and 4in. stone broken over on the surface, but is of 
two sorts-5in. pitchers, and 2½in. broken metal." 

Were the Board willing to admit the correctness of the Engineer's arguments touching the ordinary 
stream and flood water, and the more costly nature of the culvert, his remarks do not apply to two other 
similarly constructed culverts to be found in the same section. 

Fifth-Contract by Morton in Dallas's Forest. A large timber culvert was put in under a high 
embankment. Information was given to the Board that old decayed material had been used by the con
tractor. The Engineer's attention was drawn to it, and his reply follows :-" D1,u-ing my conversation last 
evening with the Chairman of your Trust and Messrs. Ford alld Wells (Trustees), amongst other matters 
brouo-ht under my notice, the embankment and the material of the culvert, more especially the covering 
planking under said embankment, was named and objected to as old and otherwise objectionable. I have 
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to inform you that the said culvert was condemned both by Inspector Atkinson and Overseer Mr. Peart 
some time since, and will be taken up by Mr. Morton when he resumes work. 

This work has been completed, and the culvert complained of has not been taken up. 
(This section not having been handed over to the Board, no exception to the culvert could be taken.) 
Sixth-Contract by Anderson-Bridge at Falls Creek.-Specification did not provide for sufficient 

wall to protect at flood-time the embankmilnt forming the east approach. The work was completed 
according to specification. The Board, fearing that the approach would be washed away at flood-time, 
proposed taking measures for its protection, when the contractor stated that the Government Inspector had 
arranged with him to protect the embankment, and that payment for the work would b\) made either 
by the Inspector out of his own pocket, or ou: of a future· vote. 

The Horton Road Trust has had as much, if not more, difficulty and unpleasantness with the Depart
ment, in consequence of the carelessness or incompetency of the Government District Inspector, clearly 
proved by the correspondence open to inspection. 

Within the last three years the Trust has on several occasions been compelled to decline to accept the 
maintenance of certain works in consequence of the faulty constr\lction and glaring deviations from 
specifications, and would instance particularly Bourke's contract, South Road. 

During the construction of this section the Chairman of the Trust received information that the work 
was not being executed in a satisfactory manner. He communicated with Govemment Inspector, who 
promised the matter should receive attention. Construction was completed, and rumours were current as 
to deficiency of metalling. · 

On the 21st April, 1885, the Minister was requested to furnish the Trust with copy of specification, 
and to state when the road would be in the hands of the Trust for maintenance. On May 15th reply was 
received that the road had been handed over verbally by the Inspector, and that the specification asked for 
would follow. On the 8th June the Trust reminded the Minister that the specification had not been sent 
as promised, and denied that the road had been handed over in any way. The Minister was also informed 
that careful examination had proved that complaints had not been made without foundation-the metalling 
was deficient in width and quantity, the culverts were broken, and the road had riot been sufficiently cleared 
and grubbed. . 

The Trust courted official enquiry, and declined to accept the maintenance until the contract was com
pleted according to specification. 

(The specification was not received until the first week in August.) . 
On the 15th July, 1885, the District Inspector reported contmct under Thomas and Edward 

Breheney completed. The section was examined by the Trustees, and, the maintenance declined for the 
same reasons as in the case of Bourke's contract. 

On the 20th August the Engineer of Roads thorou~hly examined the sections in question, and on 
Rourke's the metalling, which should have been 12 feet by 9 inches, proved to be not more than 11 feet to 11 
feet 6 inches by 5½ inches, and found the other matters as reported : on Breheney's contract the metalling 
deficient and construction incomplete. Subsequently the Engineer stated to the several trustees present 
that they would be quite safe in taking over Breheney's section, as the road was fairly well constructed, 
though not up to specification, and that as to Bourke's section, the less said about. it the better. 

The trnstees offered to complete the works according to specification out of the Tmst's funds, and to 
accept the maintenance immediately, provided the Govemment guaranteed to return the money expended. 

On the 17th October the Miniflter of Lands and Works wrote:-" The Engineer of Roads recom
mends as fo1lows: lst-As to South Road, that the sum of £120, being the unexpended balances of votes, be 
authorised to be expended through your Trust in works on this road (Bomke's contract), and that the reso
lution passed at the meeting of your Trust on 21st August, and forwarded to the Engineer of Roads, be 
deemed to be fully complied with by the payment of this amount. 2nd (Breheney's contract)-That your 
Trust be allowed to expend a sum not exceeding £50 on this road prior to your Trust taking it over for the 
purpose of maintenance. I have approved of these recommendations, which I hope will be satisfactory to 
your Trust.'·' 

The Trust accepted the £50, but deciined the £120 as insufficient to carry out the works. 
On the 1st February, 1886, the Minister wrote regretting the Trustees' refti.sal re the £120, and "that 

as the sum referred to was the only amount available and that can be sanctioned. Unless the Trust 
reconsiders its decision there is no alternative but for the road to remain as it is." A duplicate of the letter 
was enclosed, with a request " that the Trust would be good enough to forward the same to the residents 
more particularly interested in the South Road, or consent to the Department forwarding it.'' 

The Trustees replied, on the 8th of the same month, informing the Minister that they had learnt of 
other unexpended balances of votes amoi;.nting to £140, and suggesting that the sum, if available, should 
be placed at the disposal of the Trust, in addition to the £120 offered. The request re the duplicate letter 
was declined, but the Trustees intimated that if the money asked for were not available they would offer 
no objection to the matter being submitted to the whole of the ratepayers who were equally interested in 
the expenditure of moneys· derived from rates. The Trust has had no reply. 

(About this time an informal meeting of certain residents of the South Road was held, at which the 
Government District Inspector was present.) 

The Trustees refused to accept the maintenance of works admitted by the Engineer of Roads to be 
faulty in construction ; pointed out the wrong perpetrated through the carelessness of the District Inspector 
in sanctioning payment for works not actually performed, though constructed under his personal supervision. 

On Bourke's Road the metalling almost immediately gave way, though no load carted over it could 
possibly have hurt a well-made road. Of the 5000 feet of blackwood brought from the locality, the Trust 
has no reason to believe that a single log _traversed the line of road, the teams merely crossing it at Stony 
Forest en route to the beach. 

The .£120 offered by the Department for expenditure on Bourke's Road is the unexpended balance of a 
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sum voted in 1881 for a road from South Road eastward into Crown Lands, and the £140 asked for is 
made up out of the balances of votes passed for South Road construction in 1881, 1882, 1883. 

On the !:lth October, 1885, the District Inspector wrote : " Messrs. Lovell & Burns' contract for grubbing 
and clearing at Duck River is now completed. ·will you inform me if you are prepared to take the work 
over? I may mention that in my opinion it would be advisable to deviate a little ( about the centre of the 
work) before any construction is taken, as a considerable amount of cutting and filling would thereby be 
saved. I took the line straight at the suggestion of your member, Mr. Wells, who assisted in marking 
it out." , _ 

(Mr. Wells declines to accept any responsibility 1·e deviation from surveyed road-the line was marked 
by him as an employe, not as a trustee.) 

On the 16th of October the Trust applied to the department for specification of works, and, after 
examination, informed the District Inspector that as the stumps were not grubbed on the 20 feet, and as the 
timber left standing on the chain wide had not been cut down, they declined to take the work over. 

On the 18th the Inspector wrote: "I have to thank you for the information re Duck River Road. 
The contractor had not carried out my last instruction. The matter will be set right at once." 

On the 24th December the work was reported by the Inspector as completed. 
The deviation from a line of road surveyed by the Trustees, and used for over twenty years was 

injudicious, and had the Inspector consulted the Trust he would have been informed that the line he proposed 
adopting had been condemned as one involving an unwarrantable expenditure without any appreciable 
benefit. 

Having given a detailed statement, in as concise a manner as is possible in dealing with a subject of so 
much local importance, I will conclude by respectfully calling attention to what I venture to consider· the 
weak -points in the present system. 

Constrnction and maintenance of the Main Roads place the responsibility of maintenance upqn those 
exercising little or no authority in the matter of construction, and defective construction entails increased 
expenditure. _ 

The maintenance money as apportioned absolutely confines the fixed amounts to the several sections, 
and precludes the appropriation of a possible balance in the case of the one section being devoted to meet 
the urgent requirements of the other. 

If the construction and maintenance were under the same head, the question of maintenance would in 
all cases lead to a more careful supervision and to a more faithful execution of the work. 

Arguments in ·favor of a combination under local bodies: 
Local experience and knowledg·e of district requirements. 
The interest, that as residents, such bodies feel in the advancement of all reproductive works. 
£1460 unexpended balances of votes to the credit of this district would not have been allowed to 

remain for years in the Treasury. 
The check on injudicious expenditure and misdirection of funds exercised by the public on a body 

directly responsible. 
The advantage conferred by local knowledge in selecting the fittest season for the e:xecution of works. · 
The avoidance of the vexatious delays and inseparable expenditure invariably associated with depart- . 

mental routine,-to wit, the inconvenience to the Board in having to accept tenders suqject to the 
approval of the Minister,-the frequent cause of the work being given up altogether by the con
tractor not being in a position to remain idle for weeks awaiting decision, in many instances 
resulting in being indefinitely postponed or abandoned in con_sequence of wet weather. 

I have, &c. 

H. G. SPICER, Chairman. 
To the Royal Commission, Hoba1"t. 

DEAR SrR, 
I BEG to acknowledge receipt of your Circular of 18th ultimo, asking for information as to how Public 

Works have been carried out in,our district during the last three years. 
In reply, I have to state that, unfortunately, the Augusta Road District has not been favoured with 

any expenditure of Public Works money during the period mentioned, so cannot report thereon. 

T have, &c. 
R. HICKMAN, Chairman Augusta Road Trust. 

5th Api·il, 1886. 
T. C. JusT, Esq., Secretary Public Wm·ks Commission, Laitnceston. 

Council Chambers, TVestbury, 7th April, 1886. 
SrR, 

THE Chauman ofthe Westbury Road Trust requests me to acknowledge the receipt of your circular 
of the 18th ultimo, and, in reply thereto, to say that he is not aware at present of any Public Works in this 
.district requiring the attention of the Commissioners. 

I am, &c. 
T. C. JusT, Esq. FRED. L. T. BOWDEN, Hecretary. 
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. Tea Tree, 8th April, 1886. 
S1R, 

IN reply to your Circular, dated 18th March, 1886, enquiring as to the mc.nncr the Pulilic Works con-:
structed in this Road District have been carried out, I have much pleasure in saying that the various works · 
carried out have been constructed and completed to the entire satisfaction of this Trust and the public 
generally. 

I am, &c. 
JOSEPH BARWICK, Chainnan of Tea Tree Road Trust. 

Tnos. C. JUST, Esq., Secretm·y to Royal Commiissi<,n 
upon Public TVm·ks, Launceston. 

SIR, 
. Gould's Country, 8th April, 1886. 

To answer your Circular of the 18th March, even in a concise manner, would take some time and 
trouble. • 

From the Portland boundary to W eldborough, and for 2½ miles beyond, 13½ miles of road have been 
formed, 11 of which have been metalled or gravelled. Three bridges and a great number of culverts have 
been constructed on this road. Last year on this road 1 mile and 10 chains of the old slabs were taken 
up, and part so taken up was metalled to a width of 10 feet. 

Nearly all the above work was done by money voted by Parliament · .. 
By-road from Groom bridge to George's River Settlement.-About 10 miles of this roal have been . 

formed where necessary, but not gravelled. There have been three bridges and several culverts constructed 
on this road, and most of the work done has been under the W a8te Lands Act. 

Generally speaking, most of the works mentioned above have been done in a satisfactory manner. 
For the last three years the Road Trust has expended about .£1200, principally in keeping the roads 

in repair and clear of timber. I do not know of any reason why a witness should be examined on the 
above road construction. 

I have, &c. 
A. JOHNSTON, Chairman Gould's Country Road Tru.~t. 

The Secretary Royal Commission. 

Nen· Noifolk, 10th April, 1886. 
Srn, 

IN reply to your favor of the 18th ultimo, I have the honor to inform you that owing to various causes 
I was unable to lay its contents before the Trustees of this Road District until last Thursday, and I now 
hasten to forward you their answer to your enquiry. 

The Public Works carried out in the Lower Derwent Road District during the past three years appear 
to be confined to roads and bridges, and the construction of that part of the Derwent Valley Railway line 
which passes through this Road District. As regards the road work, the quantity appears to be on the whole 
satisfactory, ( the notable exception being the construction of a deviation ea used by Derwent Valley Railway 
line on the Hamilton Road, at a point known as Golden Point, near John Hay's Rocks) but at too high a 
cost, caused to a great extent by imperfect supervision over part of the day labour on the main mad 
(Hamilton) ; and they believe that much better results would be obtained by contracts in much of that 
portion of main road work which entails the services of day labourers, some of them being far apart from . 
the others. 

As regards that part of the Derwent Valley Railway line which passes through the Road District, the 
Trustees are reluctantly obliged to express their regret that there have been doubtless serious mistakes 
made, which have caused a heavy useless expenditure which might have been avoided: 

I have, &c. 
ROBT. J. WILLS, Chairman Lomer Derwent Road Tru.~t. 

T. C. JusT, Esq., 8ecreta1·y Royal Commi.~.~ioners 
of Publfo TVorh.~, Hobart. 

SIR, 
Coppington, 12th Api·il, 1886. 

A SPECIAL Meeting of the Bream Creek Road Trustees was held on Saturday, 10th instant, to conside1· 
your Circular of 18th March, and I am instructed by the said Tmstees to say that they do not think the 
money voted 'tor this district has been judiciously laid out. The road between Bream Creek proper and 
Dunally, more particularly that portion known as the Beach Road, is now impassable, although scarcely 
twelve months made. The roads are as a rule formed with the material taken from them in forming, and 
which is J>rincipally clay, and covered over with so-called gravel taken from the adjacent surface; no rubbli.ng 
·over metal, consequently no foundation, only in a few cases. The consequence is, the first traffic after rain 
the roads are all but impassable. The Trustees also believe there must be a considerable sum altogether 
unexpended, as the contracts that have been taken could not have absorbed all the money voted. 

I have, &c. 
RICHD. COPPING, 0/iai?-man B1·ea1n 01·eek Road 1lrust. 

T. C. JusT, Esq., Seci·,,tary Royal Comnii.~sion, Launceston. 
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Sin, 
Upper Huon, April 12th, 1886. 

IN answer to your letter of the 18th of l\Iarch, asking how the Public Works have been laid out in this 
district during the past three years (which is very unsatisfactory), there has been· £2000 expended in thie 
district. The first grant (£1000) was laid out on the road, the contractor being Denis D'Arcer." The work 
was done, and passed by inspectors. There was one small culvert in the contract done three times. 

The second grant was £500. The work was done by Stubbins Brothers. There was £70 10s. cut off 
their section. The n:oney was brought back to finish the work that D'Arcey oug-ht to have done. The 
Road Trust had to pay £70 10s. to the Director of Public Works so that Stubbins might finish the work 
he had taken, and since the Road Trust had to expend £21 on the part of the road done by D'Arcey, as it 
was impassable. · 

The third grant was expended on the road leading to the Tiers, which was £500 in amount. This was 
also unsatisfactory. 

· If you think it necessary that witnesses should be examined, we are quite ready to meet your request. 
I am, &c. 

To the Honorable Commi.~sioners on Lands and Worlis. W. ALBURY, 'Cltairman. 

SIR, , 
Ravenscrqft, Upper Ringarooma, l2ili April, 1886. 

IN reply to your circular letter of the 18th ultimo 1·e Public Works in this district, I beg to inform you 
that they have been principally carried out by contracts, in a satisfactory manner. At the same time I 
would recommend that for the future the Government- invite tenders so that the works can be executed· 
during the summer, as the rainfall here during the winter is so heavy, which, together with the deep rich 
soil, adds considerably to ~he cost of .construction then. 

I have, &c. 
A. R. WETTENHALL, Chairman Ringarooma Road Trust. 

Tnos. C. JusT, Esq., Secretary Royal Commission, Hoba1·t. 

Sin, 
Winton, Campbell Torvn, Ap1·il 8th, 1886. 

· I .AM in receipt of your Circular of the 18th ult.; and as to the manner in which Public Works have 
been carried out in this district, de.sire to report as follows, viz. :-

In the matter of road construction, all works are carried out under contract. It is usual to invite 
tenders for the differen~ works, though, in some cases, contracts are entered into without this being done. 
The Trust keep no regular staff of workmen, and the system of paying by the day is never adopted. An 
overseer of works is not employed. _Each trustee takes the inspection of a fair share of the work. 

The trustees find great difficulty in obtaining. suitable material in some parts of the district, the old 
gravel pits being: worked out; and the question arises whether it would not be more economical to use 
metal broken by machinery. 

Earthenware pipes are used for culverts. Open drains across roads are put in with hand-broken 
metal.. 

I gladly take this opportunity of expressing the opinion (shared by all members of the Trust) that 
Road Boards should neither be expected to build bridges nor keep them in repair. If compelled to do so, 
they are at a disadvantage as regards every requirement for such purposes. . · 

_Feeling sure that if the Goverment were to build and keep in repair all bridges a great eaving of 
public money would be effected, 

I have, &c. 
. JOHN TAYLOR, Chairman N01·th Macquarie Road T1·ust. 

T. C. JUST, Esq., Sec1·etary Royal Com1nission, Launceston. 

ADDITION AL APPENDIX. 

DEnWE'.'l'T VALLEY RAILWAY.-Reply to Mr. Fincham's letter of 7th May, 1885, as to Back River 

Srn, 

. wall-(see question 1998). 
De·rment Valley Raibvair, Ta,s,mania, Confractor's OJfice, 

Ne1v No1j'olk, 7th 111."a:y, 1886. 

IN reply to your letter of this day's date, asking if the paragraph in mine of the 4th instant implied 
that the portion of the :r-etaining wall that has fallen down near the Back River bridge was pointed out by 
you as a pattern both as regards the facework and also the thickness and strength, I may state that it ,vas 
intended to apply to the face work and joints only,· and not to the thickness and strengtl~. 

I regi·et that you view the paragraph as an attemp~ on the part of my agent to relieve me of a respon
sibility that you justly never threw upon me, as it was not intended for such, but to show you that the 
portion .of tl1e wall that gave way was well built as ordered by the Resident Engineer. 

I may state that the letter referred to was written and posted before your visit to the works. 
Enclosed you will find tl1e copy of the letter as requested by you to be sent. 

I have, &c. 

J. FINCHAM, E.,q., Engineer-in-Chief. Tasmanian Railrvays. 

,v 1I.L!Anr 'rFIOJIAS STRU'.l"r, 
GOVIrn:olEIST l'Rl :-; llrn, TASMANIA, 

J. FALKINGHAM,per E.L.P .. 
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ALPHABETICAL INDEX TO WITNESSES, WITH SUBJECTS OF EXAMINATION .. 

Atkinson, Edward Derwent.. ........... . 
Atkinson, Thomas Matthew, C.E .... . 

Bath, Thomas M .................... . _ .... . 
Bach, Frederick ........................... . 
Batchelor, Wm. Eastgate ..•.........•... 
Bell, Wm. Reid, C.E ... .-................ . 
Boland, Martin ............................ . 
Brown, Hon. Nicholas John, M.H.A. 
Brown, John Thomas, C.E. ............. . 

Climie, John Campbell, C.E .......... . 
Ditto ................................. . 

Coote, Au<lley, M.H.A .................. . 
Corrie, Leslie .............................. . 
Cousins, Walter ........................... . 
Creswell, Marshall, C.E. ............... . 

Ditto ................................. . 

Duffy, William, C.E ...................... . 
Duffy, William John, C.E. ............. . 

Edwards, George Hay, C.E .....•....... 
Eldridge, William Walker .....•......... 

Falkingham, Jonathan .................. . 
Fincham, James, C.E .................... . 

Ditto ................................. . 
Ditto ................................. . 
Ditto .....•........................... 
Ditto ................................. . 

Godkin, James George ... : .............. . 
Godkin, John .............................. . 

Hales, Robert Prior, C.E ............... . 
Home, John Home, C.E ................ . 

J' ones, William ............................ . 
Kennedy, Robert ......................... . 
Knight, William .......................... . 

Matthews, Walter ........................ -. 
Mault, Alfred, C.E. ...................... . 
Mollison," William ......................... . 
Moore, Hon. Wm., M.L.C .............. . 
M'Cormick, Jno. M'Neil, C.E ........ . 

Oldham, Ryton, C.E ..................... . 

Parker, Edward Leonard, C.E ........ .. 
Peart, William ............................ . 

Rennick, Edward C., C.E .............. . 

She~rd, Charlie Kilner, C.E ........... .. 
Smith, John Wm. Norton, M.H.A ... . 

Taylor, Henry Norton ................... _. 

Weedon_, ·Auprey., ....................... .. 

On Roads and Bridges, N.W. Coast, 2801-2920, 3014-3036. 
Scottsdale and Western Railways, 4416-4542. 

Fingal Railway, 3037-3262. 
Traffic Management, 5318-5359. 
Rolling Stock, &c., 5427-5518. 
Harbour Works, 2513-2604. 
Scottsdale Railway, 4543-4678. 
Department generally, 1-37, 6646-6692. 
Roads and Bridges, Leven District, 2671-2799. 

Derwent Vallq Railway, 1830-1963. 
Scottsdale Railway, 6693-6788. 
Scottsdale Railway, 5004-5040. 
Launceston Buildings, 5843-5892. 
Roads and Bridges, North, 5756-584;2. 
Scottsdale Railway, 4679-4754. 
Mersey and Deloraine Railway, 5519-5676. 

Roads and Bridges, 6324-6471. 
Mersey and Deloraine Railway, 6789-6852. 

Designs generally, 609-738, 5967-6024, 6026-6111. 
Public Buildings, 6472-6645. 

Derwent Valley Railway, 739-1090. 
ditto, 38-608, 2083-2224, 2251-2274, 6238-6243. 

Fingal Railway, 3623-3962. 
Scottsdale Railway, 4755-5003. 
Mersey and Deloraine Railway, 5143-5317. 
Roads, Bridges, and Buildings, 6112-6323. 

Timber coming down river, 1256-1279. 
ditto, 1280-1305. 

Scottsdale Railwav, 4239-4415. 
Fingal Railway, 3263-3427, 3601-3622. 

Roads, Emu Bay District, 2605-2670. 
Contract for iron girders, &c., 5893-5966. 

ditto, 3964-4068. 

Timber coming down river, 1306-1324. 
Derwent Valley Railway, 1510-1829. 
Emu Creek Bridge, &c., 2993-3013. 
Railways, Roads, and Bridges, 2383-2512. 
Scottsdale Railway, 4069-4238. 

Mersey and Deloraine Railway, 5041-5142. 

Derwent Valley Railway, 1964-2082,. 
Roads and Bridges, N.W. Coast, 2921-2992. 

Fingal Railway, 3428-3600. 

Derwent Valley Railway, 1091-1255, 1326-1509, 2245-2249; 
Railways, Roads, and Bridges, 2275-2382. · 

Roads, Bridges, and Buildings, 5677-5755. 

Traffic Management, Railways, 5360-5426. 



ii INDEX TO EVIDENCE. 

ALPHABETICAL AND ANALYTICAL INDEX TO EVIDENCE. 

Abutments No. ] Bridge, D.V.R., 310-314, 907-920, 1434-1437, 1636-1641, 1873-1877. 
Ditto, Back River Bridge, 1067-1070. 
Ditto, Back River works, 146-149, 223-225. 

Accommodation in New Public Offices, 6492-6496. 
Additions to Scottsdale Railway, 4888-4890 .. 
Advertisements for Tenders Public Works, 6408-6413. 
Alteration of Plans, D.V.R., 82-86, 146-149, 200-201, 1998, 2028-2035. 

Ditto, Mr. Falkingham's, 745-920. 
Ditto, by Mr. Sheard, 767-890, 1158-1167, 1234-1241, 1365-1413, 2090-2099. 
Ditto, Mr. Falkingham's explanations as to, 921-927. 
Ditto, by Mi·. Mault (Correspondence), 1013, 1672-1681. 
Ditto, Fingal Railway, 3342-3347, 3691-3699. 
Ditto, 8cottsdale Railway, approval of, 4893-4898. 
Ditto in plans should be sanctioned ai,:id signed, 3110-3113, 3348-3350, 6078-6087. 
Ditto, custom elsewhere, 6088-6096. 

Alignments of Roads approved by Boards, 2663-2670. 
Ditto, Fingal line, Mount Nicholas, 3787-3789. 
Ditto, ditto, 3790-3795. 
Ditto, Break-o'-Day, Fingal Railway, 3949-3957. 
Ditto, Denison Gorge, Scottsdale Railway, 4525-4540. 

Alternative plans, No. 2 Bridge, D.V.R., 515-518, 673. 
Apology asked by Mr. Fincham from Mr. Falkingham, 1998. 
Arches, Fingal Railway, backing given way, 3154-3157. 

Ditto in Buildings not centered, 6160-6165, 6540-6544. 
Architect, Colonial, Staff of, 6545-6551, 6561-6574, 6586-6592. 

Ditto, controlled by Engineer-in-Chief, 6552-6560; 
Assistants required by Engineer-in-Chief, 1154-1157. 
Avoca Deviation, Fingal Railway, 3054-3060, 3281-3284, 3480-3490, 3663-3678, 3738-3746, 6662-6664, 

6701-6704, 6751-6765, 6778-0782. 
Avoca, Alignment faulty, 3163-3164, 3379-3382. 
Avoca, Statiou Yard, 3367-3372, 3408-3413. 
Avoca, Road, Bridge over South Esk, 6297-6301. 

Back River works and route, 141-165, 1539-1544, 6238-6243. 
Ditto, Bridge, span of, 164-165. 
Ditto, Alterations at, 223-22-5, ~086-2089. 
Ditto, Engineer-in-Chier's calculations, 433-439. 
Ditto, failure of works, 1121-1141, 1767-1775, 4511-4524. 
Ditto, inferior work at, 1790-1801. 
Ditto, wall, backing of, 2069-2080. 

Bain's patent wire fencing, 6023-6025. 
Ballast, loose roads on bridges, 486-491. 

Ditto, sand, 524c526, 1205-1210. 
Ditto, Fingal Railway, 3581-3583. 
Ditto, Scottsdale Railway, 4305-4311. 
Ditto, Mersey and Deloraine line, 5100-5103, 5201-5204, 5207-5215, 5630-5633. 

Banks of bridges, protection of, 314-315, 413-414. 
Ditto, Plenty Bridge, 334. 
Ditto ofmilway, injury from flood, 1326. 

Batter of piers, 278-281. 
Battered walls and voids in abutments, 1490. 
Batter and materials of culverts, 3117-3120. 
Barnard's Creek crossing, 4192-4209. 
Board of Trade rule as to signals, 3895-3899, 
Bridgewater, new bridge, 27-28, 554-556. 

Ditto, use of Main Line Railway bridge, 567-570. 
Ditto, Flood levels at, 406-407. 
Ditto, Road bridge, 408-412, 2171-2176. 

Bridge No. 1, D.V.R.., 111-117, 310-314, 413-416, 495-500, 891-901, 907-920, 928, 1080-1082, 
12.50-1253, 2146. 

Ditto, model of, 949, 1337, 2160-2162. 
Ditto, disapproved of (Mault), 1630-1635, 1869-1873. 
Ditto, altered plans for, 928, 1080-1082, 1250-1253, 2146. 
Ditto, Nos. 2 and 3, D.V.R., 95-97, 122-123, 124-132, 440-442, 515-518, 527-532, 1648-1651, 

. l657-1659, 1891-1902, 1910. . 
Ditto, No. 2, stability of, 268-272, 527-532. 
Ditto, No. 2, 657-659, 666-661:l, 944-948, 958-960, 1400, 1494-1500, 1652-1656. 
Ditto, No. 3, D.V.R., 967-977. 
Ditto, data for, 1527. 
Ditto, stability of, 675. 
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Bridge, No. 3, spans of, 660-665, 701-703, 704-706. 
Ditto, combined; cost of, 557-560, 2164-2166. 
Ditto, ditto, desirability of and mode of working, 561-566; 2730-2737. 
Ditto, road, New Norfolk, 602-608. 
Ditto, loose roads to, 1328. 
Ditto, unsafe, 1953. . 
Ditto and Harbour Works, contracts, 2280. 
Ditto, Leven, combination, 2295-2299, 2796-2798. 
Ditto, timber for roads, 2300-2302. 

. iii 

Ditto, life of, 6270-6272. 
Ditto, loading with metal, 2303-2308, 2335-2339, 2712-2715, 5836-5842, 6123-6134, 6273-6278, 

6345-6348. 
Ditto, road supervised by Mr. Atkinson, 2869-2873. 
Ditto, ditto Mr. Peart, 2926-2932, 2964-2969. 
Ditto, timber, Fingal Railway, altered, 3114-3116. 
Ditto, ditto, Plans of~ 3687-3690. 
Ditto, iron girder (English), Mersey and Deloraine line, 5235-5246, 5647-5654. 
Ditto, pile, Mersey and Deloraine Railway, 5277-5291. 
Ditto, designs and specifications for, 5782-5785. 

Break-o'-Day Deviation, Fingal Railway, 3941-3947, 6665-6666, 6678, 6724-6728. 
Bricks for tunnel, Scottsdale Railway, 4584-4590. 

Ditto, quality ofin Buildings, 6166-6174, 6497-6500, 6536-6539, 6602-6604. 
Buildings, Railway ; Shops, Rolling Stock, &c., 5504-5518. 

Ditto, under Colonial Architect, 6478-6482. 
Ditto, public; expense of, 5849-5854. 

Bye-roads, 2348, 2629-26;-33. 

Caissons, wrought iron, 124-132, 375-379, 709-711, 712-715, 1472, 1749-1760, 6039-6042, 6075-6076. 
Ditto, cast iron, 330-331. 
Ditto, strength of, 709-711. 
Ditto, braces in, 712-715, 1472. 
Ditto, double No. 2 Bridge, 2167-2170. 

Camber of girders, 104-110, 285-294, 687-688, 1034-1039, 4003-4007, 5913-5918, 5948-5952. 
Cam, Bye-roads at, 2629-2633. 

Ditto, Road, East, 2830-2842, 2894-2899, 2952-2962, 3021-3029. 
Ditto, deviation road, 2843-2852, 6458-6459. 

Calder Road, 2945-2949. 
Carelessness, punishment of, 510-514. 
Carriage, easy for wrought iron, 672. 
Carriage of cement, 4629-4638. 
Carrick road, 5809-5814. 
Cart road, Launceston Post Office, 5881-5892. 
Cash deposits with Tenders, 6208-6214. 
Cement, tests for, 2581-2586. 

Ditto, carriage of, 462~-4638. 
Checking plans and Surveys, 508-509, 1761-1765. 
Cheapest line chosen, D.V.R., 1735-1741. 
Check on work: representations to Ministers, 3735-3737. 
Chock and log fencing, 4721-4724, 4910-4915. 
Circular Head, South Road, 2900-2909. 
Climie, J. C.: Statement by, 1836. 

Ditto, threatens to resign on account bridges, 1837. 
Ditto, asked to forego inspection D.V.R., 1862, 2130-2133. 
Ditto, statement Fingal Railway, 6788. 
Ditto, his position, 2127-2129. 
Ditto, sections, Scottsdal~ Railway, 4760-4768. 

Coal supply, 5453-5464. 
Colonial work for iron, 732-734. 
Combination iron and concrete, condemned, 1911-1914. 
Contractor's neglect, procedure, 256-260, 510-514. 

Ditto for iron, no responsibility, 4065-4068. 
Ditto give satisfaction Scottsdale Railway, 4331-4334. 

Contract, breaches of, 600. 
Ditto, schedule unreliable, 1926-1930. 
Ditto, dra,~ings, 3422-3427. 
Ditto, Scottsdale Railway, 4546-4550, 4883-4890. 
Ditto, arbitrary clauses in, 5878-5880, 6105-6107, 6415-6421. 

Condemned work, D.V.R., 523. · 
Concrete, quality, cost, and setting of, 325-328, 677-681, 6508-6514, 6528-6534. 

Ditto, covered up on D.V.R., 929-933, 1083-1085. 
Ditto, cut up in caissons, 958, 1460-1470. 
Ditto, blocks for harbour works, 2532. 
Ditto, manufacttue of, 2564-2580. 
Ditto, in arches, Fin.gal Railway, 3108-3109. 
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Concrete, stone for, 4384-4386. 
Ditto, foundations, 4495-4501. 
Ditto, Scottsdale Railway, 475:l-47§54., 

Coffer-dams, N os. 2 and 3 bridges, 1055-1066, 1501-1509. 
Construction of girders in colony, 306-30~. 
Control, departmental, 2319-2323. 
Contouring of ground, Scottsdale Railway, 4229-4231. 
Coote, Mr. Audley: Questions, Scottsdale Railway, ,5004-5006. 
Cost, comparison of iron and masonry, 124-132. 

Ditto D.V.R., estimates of, 533-540. 
Ditto, i11ereased, of ,vorks, 847-890. 

Culverts, sizes, how determined, 78-79. 
Ditto, at Orn. 15ch., 80-81, 202-204, 759-76l, 1851-1856, 2190-2194. 
Ditto, failure ot; 86-88, 1838-1843, 3511-3520, 3623-3630, 3803-3810. 
Ditto, not pitched, D.V.R., 243-246. . 
Ditto, mortar in, inferior, 448-461, 1823-1829, 2183-2185. 
Ditto, alterations in, 745-758, 1968-1972. 
Ditto, pipe, 796-807. . 
Ditto, and drainage (Sheard's evidence), ll04-lll0. 
Ditto, Back River, 1142-1147, 1331-1336, 1996~1998. 
Ditto, concrete fronts, 1356-1364. 
Ditto, sizes and proportio:µs of, 1522, 1584-1628. 
Ditto, Fingal Railway, walls thrust out, 3082-3086, 3102-3107, 3275-3280, 3355-3365, 3418-3421, 

3434-3438, 3439-3445, 3756-3758. 
Ditto, no batter in, 3117-3120. 
Ditto, insufficient, 3467-3489, 4324-4330. 
Ditto, Scottsdale Railway, temporary, 4090-4093, 6068-6070. 
Ditto, ditto, concrete, 4094a411_9. 
Ditto, settled when tenders called, ·4188-4191. 
Ditto, timber, 4279-4281, 4470-4479, 4480-4481, 4551-4555, 4577-4579, 4611-4617, 4975-4983, 

6279-6281. . 
Ditto, alternative, 4283-4298. 
Ditto, comparative cost log and concrete,, 4;392-41,0_D .. 

Curves, No. 1 bridge D.V.R., 415-416. 
Ditto, sharp, 479-485, 4174-4184. 
Ditto in roads not considered, 2950-2951. 
Ditto and resistances, 4176-4184, 4834-4839, 5473-5479. 
Ditto and gradients, 118-121, 4185-4187, 4347-4356, 4423-4436, 4839-4840, 4960-4969, 5187. 
Ditto, Scottsdale, could be eased, 4459-4469, 4769-4777. 
Ditto, ditto, based on Main Line Railway, 4816-4824, 4825-4826. 

Custom House, Launceston, cost of, 5857. 
Ditto, ditto, pilP. foundations of, 5868-5877, 6148-6159, 6302-6309, 6516-6527, 6606-6614. 

Cuttings, Back H.ivcr, cost of, 1572-1574. 

Derbyshire Rocks, road diversion, &c., 422-423, 1242-1250. 
Day-work on harbour works, 2555-2560. 
Dead letter conditions in contracts, 6215-6220. 
Decks of bridges to be bolted down, 954-957, 4017-4020. 

Ditto, loose, No. 1 bridge D.V.R., 1071-1072, 1903-1909. 
Delay in paying men, roads, 2756-2758. 
Derwent Valley Railway, when proposed, 1. 

Ditto, route and survey, 2-4. 
Ditto, Parliamentary plans of, &c., 5-6. 
Ditto, estimates for, 7-13. 
Ditto, badly laid ont, 20~3-2025. 
Ditto, when opened for traffic, 1957-1960. 

Designs, &c. Fingal Railway, 3709-3710. 
Ditto, to suit localities, 6051-6057. 

Deviation, J"oad at Cam, approved, 2843-2852. 
Ditto, Break-o'-Day, 3942-3949. 
Ditto, Scottsdale line, 4898-4902. 
Ditto, Latrobe, 5169-5172. 
Ditto, Parliament responsible for, 5177-5186. 
Ditto, from Parliamentary surveys, 6675-6676. 

Dogwood Gully viaduct, 4122, 4232-4233, 4482-4494, 4541-4542, 4566-4576, 4984-4998, 6063-6067, 
6097-6099. 

Drains, pipes, sufficiency of, 192-193. 
Ditto, faulty, 252-255. 
Ditto, cutting, 1073-1079. 

Drawings, by Edwards (various), 6059-6062. 
Dredge, Mersey, 6221-6225. 
Duty on Railway materials, 738. 

Earth tremors, effect on buildings, 6616-6618. 
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Earthworks, Fingal Railway, 5996-6001. 
Earthen pipes, D.V.R., 93-94. 
Economy the first law in road-making, 5753-5755. 
Edwards, Mr. : Estimates for bridges, 496-500. 

Ditto, quantities, estimates of, 501-504. 
Ditto, plans prepared by, 618-621, 6038. 
Ditto, ditto, approved, 3811. 
Ditto, occupation and experience, 609-615. 
Ditto, engagement by Tasmanian Government, and contract, 616-617, 5973-5975, 6026-6032. 
Ditto, connection with Tasmanian Railways, 717-720, 6036-6038. 
Ditto, designs for Scottsdale Railway, 4124-4139, 4228. 
Ditto, designs not checked, 6668-6670. 
Ditto, employment of. justified, 4861-4864. 
Ditto, ti'usted by En~ineei·-in-ChieJ; 3732-3734. 
Ditto, his responsibility, 6042-6050. 
Ditto, responsibility for designs, caissons, 6039-6042. 
Ditto, work not remunerative, 716, 5967-5972, 6033-6035, 6672-6674. 
Ditto, letter on evidence follows question, 738. 

Emil Bay Harbour works, 2519. 
Emu Creek Bridge, 2633-2636, 2997-:'ml3, 6443-6444. 
Emu Bay Roads, 6381-6387. 
Engineer-in-Chief, responsibility of, 57-58. 

Ditto, calculations by, 433-439. 
Ditto, estimates of, 2119-2122. 
Ditto, visits to works, 430-432. 
Ditto, overruled by Parliament and Ministers, 6656-6660. 

Engineer of Local Boards propo8ed, 2358-2363. 
Engineers should survey Roads, 2760-2779. . 
Engineering Estimates should be followed, 2530-2531, 2538-2540. 
Engines, Locomotive, power of, 4827-4833, 5503. 
Equipment generally for Railways, 5323. 
Estimates D.V.R., 7-15. 

Ditto, how checked, 31-33, 336-350. 
Ditto, not checked, 2113-2118, 6668-6670. 
Ditto, confidential, 48-49, 2.119-2122. 
Ditto on Parliamentary Plans, 2100-2103. 
Ditto, charges included in, 3912-3915. 
Ditto, increases on Fingal Rail way, 3855-3880. 
Ditto, harbour works, 2528-2529. 
Ditto, road works, 6431-6437. 

Excesses, power to order, 519-522, 1672-1681. 
Ditto of works, 982-995, 1046-1049, 1254-1255, 2107-2112. 
Ditto of cost Fingal Railway, 3198-3212, 3284-3295. 

· Ditto, Fingal Railway, .Report on, 3937-3940. 
Ditto, Mersey and Deloraine Railway, 5217-5219, 5254-5258, 5596-5605, 5616-5620. 

Expenditure, increased, 551-553. 
Extra work Fingal Railway, 3'238-3243, 3491-3509, 3834-3837. 

Ditto cost Scottsdale Railway, 4899-4902. 
Ditto prices, claims for, 4257-4263. 

Extras in building, permission required for, 6584-6586. 

Failure of culverts, 86-88. 
Fence lines, Railways, 1040-1042, 1742-1748. 
Fencing, Scottsdale Railway, 4718-4724. 

Ditto, chock and log, 4721-4724. 
Ditto, Bain's patent wire, 6023-6025. 
Ditto, Mersey and Deloraine Railway, 5106-5111. 

Fergus and Blair, tender and contract, M. & D.R., 5523-5529, 6818-6822. 
Fidelity guarantee, officers, 2750-2755. · 
Financial prospects of Railway,i, estimate of, 367-368. 
Fincham, Mr., appointments, &c., 38-44. 
Fingal Railway, Evidence commences, 3037. 

Ditto, Parliamentary survey, 3842-3854. 
Ditto, acceptance of tenders, 3040-3046. 
Ditto, roughly set out, 3121. 
Ditto, danger from floods, and flood levels, 3126-3147, 3186-3194, 3462-3465. 
Ditto, alterations on, 3046-3051, 5984-5987. 
Ditto, original plan the best, 3213-3224, 3300-3305, 3684-3fi86. 
Ditto, local pressure for deviation, 3298-3299. 
Ditto, failure of culvert walls, 5988-5995, 6693-6700. 
Ditto, earthworks, 5996-6001. 

V 

Ditto, Vinegar Hill slopes, 3317-3311, 3448-3452, 3525-3531, 3650-3661, 6721-6723, 6783-6785. 
Ditto, fencing unsuitable, 3165-3172, 3332-3341, 3815-3833, 3768-3917. 
Ditto, rivulet safe from floods, 3383-3400. 
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Fingal Railway, portion finished, 3408-3414, 3584-3590. 
Ditto, excess in coet of, 3198-3212. 

Flood levels, Bridgewater, 406-407, 2219-2239. 
Ditto, 1863, 978, 1043-1045, 1050-1054; 1660-1661, 2103-2106, 2133-2139, 2195-2218, 5694-5697. · 
Ditto, November, 1885; 1325, 1347-1352, 1884-1850. 
Ditto, New Norfolk, 2256-2262. 
Ditto, Launceston and Western Railway, 2263-2268. 
Ditto, Scottsdale Railway, 4269-4271. 

Flood openings, 3773-3785. 
Ditto at St. Mary's, 3612-3616. 

Flowerdale Road, 2442-2444, 2491-2498, 3030-3032, 6187-6195, 6422-6424. 
Formation, Scottsdale Railway, lowering, 4555-4561. 
Form of taking over a road, 2910-2920. 
Formby Station and Esplanade, 2506-2509, 5093-5099, 5222-5227, 5292-5296, 5579-5587, 6810-6817. 
Forth River bridge waterway, 2780-2789, 6287-6291, 6460-fi471. 
Forth River Railway crossing, 6292-6296. 
J:<'oundations, No. 1 bridge D.V.R., inspection of, 247-248. 
Funds for roads from Revenue and Land Fund, 2344-2347. 

Ditto, how alloted, 2489~2490. 
Ditto, fonds distributed by Cabinet, 6292-6296. 

Gates and fences, D.V.R., 24-26. 
Gates, clearance at crossings, 424-429. 
Girders, iron, adopted by Government, 635-641. 

Ditto, specifications necessary, 72:i.. 
Ditto, lattice work, 736-737. 
Ditto, construction of in colony, 306-309, 690-695. 
Ditto, test of strength of, 98-103, 295-301, 388-402, 644-648. 
Ditto, strains of, 689. • 
Ditto, web-plates of, 696-700. 
Ditto, bed-plates of, 1915-1920. 
Ditto, dangerous, 1888-1890. 
Ditto, quality of, 996-999, 1341-1343, 1033. 
Ditto, objected to by contractor, 942-944. 
Ditto, not up to contract, 682-683. 
Ditto, not planed, open joints in, 4054-4059. 
Ditto, wavy, 5919-5924. 
Ditto, Knight and Kennedy's contract for, 136-140, 5897-5899. 
Ditto, stiffeners for, 282-284. 
·Ditto, should be spaced wider, 1641-1647. 
Ditto, cost of altering, 4052, 5957-5962. 
Ditto, Mersey and Deloraine Railway, 2535-2546, 5611-5615. 
Ditto, South Australian and Tasmanian, 6058-6059. 

Grades descending to bridges, 118-122. 
Ditto and curves, estimate of, &c., 369-374, 571-573, 4825-4826, 4960-4969. 
Ditto, resistance on curves, 576-583. 
Ditto, Scottsdale Railway, easing off, 4401-4415. 
Ditto, Scottsdale Railway, alterations desirable, 4562-4564. 
Ditto of roads by rule ot thumb, 2484-2486, 6437-6444. 

Guage, Mersey Railway, third rail, 2472-2473. 
Ditto, mixed, cost of, 5301-5317, 5440-5442. 

Guard-rail, Bridge No. 2, D.V.R., 657-659: 

Haulage power of engines, 574-575. 
Harbour works, Emu Bay, 2519. 
Hayes' Rocks culvert, D.V.R., 1857-1860. 
Hellyer River Bridge: river should be sounded, 2981-2992. 
Horsehead Creek deviation, M. and D.R., 5083-5099, 5164-5168, 5541-5566, 5634-5646, 6793-6806, 

6823-6829. . 
Human, Mr. : Report M. & D.R., 5104-5106, 5156-5161, 5567-5574. 
Hurry in preparing Plans, 37, 6016, 6019. 

Ditto the excuse for imperfect details, 6016-6019;' 6667. 

Increases in Schednle, Fingal Railway, 3561-3566. 
Inglis River Bridge, 6392-6394. 
Inhabitants consulted as to works, 2810-2811, 5681-5687. 

Ditto, oiJjections of, 2683-2685. 
Ditto, redress of, 2355-2357. 

Inspection ot' foundations, D.V.R., 247. 
Ditto of Railway alignment, 3759-3767. 
Ditto and supervision of roads, 2340-2343, 6454-6457. 
Ditto of harbour works by Engineer-in-Chief, ~600-2604. 

Inspectors, powers of, 2938-2943. 
Inspectors, duty of on new roads, 2678-2680. 
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Instructions to Engineers, dead letter, 1682-1687, 4970-4974. 
Interest, rate of, 584. 
Inverts to culverts, Fingal Railway, 3158-3162. 
Ironwork, designs for, 622-631, 3967~3969. 
Ironwork, D.V.R., contracts for, Colonial work, 136-140, 732-735, 1032-1033. 
Iron, brands of, 3972-3979, 5900-5907, 5925-5933. 

Ditto, complaint of quality, 3983-3990. 
Ditto, inspected, 3991-3999. 
Ditto, T, binding, 5912 . 
. Ditto, testing, 3980-3982, 4008-4016, 4030-4047, 5933-5946. 
Ditto, structures preferred, Scottsdale Railway, 4141-4144. 
Ditto, brackets on road bridges, 5698-5707. 

Ivanhoe deviation, 1581. 

Kennedy and Knight's contracts, 136-140, 3964-4068, 5893-5966. 
Killymoon deviation, Fingal Railway, 3935-3937. 
King's Bridge, Longford, 5761-5776. 

Labour, rise in price of, 5218-5219, 5247-5250, 5621-5629, 6425. 
Land, compensation, 16-17, 541-544, 2025, 2435-2441. 

Ditto, valuation, 29. 
Ditto, survey of, 4244-4246: 
Ditto, transfer of, 2026. 
Ditto, purchase of Mersey and Deloraine Line, 2468-2469. 
Ditto, Mersey and Deloraine Tramway Company, 5072-5075. 

'- vii 

Ditto, for cuttings Fingal Railway, insufficient, 3538-3545, 3915-3916. 
Ditto, possession of Scottsdale Railway, 4236-4238, 4312-4323, 4596-4691, 4670-4675, 4701-4710, 

4732-4736. 
Ditto, entering upon, 6363-6366, 6379-6380, 6426-6427. 
Ditto, surveyors; surveys of roads by, 2745-2749. 
Ditto, available for Launceston Post Office, 5892, 6624-6628. 

Lands and Works Office, Hobart, 6637-6645. 
Latrobe deviation, Mersey and Deloraine Railway, 5169-5172, 5575-5579, 6659-6660. 
Lattice-work girders, 736-737. 
Launceston Buildings, supervision of, 5709-5712. 

Ditto, harbour works, 5713-5716. 
Ditto, Custom House, cost of, ()857. 
Ditto, Post Office, ditto, 5857, 6310-6323, 6535. 
Ditto, ditto, subway at, 6619-6624. 
Ditto, ditto, iron root; 6632-6636. 

Laying rails on formation, Fingal Railway, 3567-3576, 3601-3609, 3747-3755. 
Legge's farm deviation, i:i768-3772. 
Lenls, mistake in, D.V.R., 768-775. 
Leven .bridge, iron brackets on, 2716-2722, 6114-6119. 

Ditto, sagging in, 6120-6122, 6349-6352. 
Ditto, botched, and political job, 6351-6362. 

Lime, from Bridgewater, 1002-1003, 1414-1427. 
Ditto, Scottsdale Railway, 4748-4752. 
Ditto, quality of, 6501-6508. 

Locality, quality and class of work for, 403-405. 
Local bodies, supervision of works by, 2283-2285. 

Ditto, Boards should not control funds, 2404-2406. 
Ditto, Authorities ; instructions as to consulting, 5795-5803. 
Ditto, Boards consulted as to roads, 5690-5691, 5789-5792, 6135-6141, 6330-6333. 
Ditto, ditto not consulted ditto, 2412-2420. 

Local knowledge guides road inspectors, 2354. 
Locomotives, weight and power of, 384-387, 4827-4833, 5464-5473. 
Lock and chock-blocks at stations, 5345-5350. 
Locking points, 5405-5409. 
Longford; bridges at, 3761-3776. 
Loop-line, Latrobe, bridges, 2500-2504. 
Low line, Fingal, 3546. 

Machine, testing, for iron, 2587. 
Main Line Railway bridge, Bridgewater, 567. 
. Ditto, example for curves, Scottsdale Railway, 4816-4824, 4930-4940. 
Main roads should be under Government, 6367-6371. 
Marine Board's inspection of harbour works, 5716-5734. 
Marine worm, ravages of, 2328-2333, 2706-2710, 2723-2729, 2884-2887, 5744-5747, 6196-6201, 

6388-6390. 
Market cut timber, 2874-2878, 6341-6342. 
Masonry, in walls, 1087-1090. 

Ditto, wetting, 2054-2065. 
Ditto, rates for, 4746. 
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Materials, where obtained, 2861-2869. 
Mault, Mr. : credentials, 182. 

Ditto, action retaining wall, Back River, 595-599. 
Ditto, plans and sections, 1518-1521. 

Mersey and Deloraine Railway: Hon. Mr. Moore's evidence, 2450. 
Ditto, plans, 5521-5523. · · 
Ditto, survey, 5162-5163. 
Ditto, cost of, 5196-5200, 5205-5206, 6818-6822. 
Ditto, setting out line, 6842-6845. 
Ditto, too expensive, 2465-2468, 2510-2512. 
Ditto, alterations in, 5053-5069, 5190-5195. 
Ditto, increase in quantities, 5220-5221. 
Dit.to, excesses in, 5217-5219, 5254-5258, 6828-6841. 
Ditto, tenders withdrawn, 5252. 
Ditto, Horsehead Creek deviation, 5083-5091, 5164-5168. 
Ditto, Formby Esplanade, 5093-5099, 5222-5227, 5262-5265. 
Ditto, extra stations on, 5253, 5292-5296, 6l:!47-6852. 
Ditto, fencing, 5107-5111. 
Ditto, ballast, 5201-5204, 5207-5215. 
Ditto, pile bridges, 5277-5291, 5537-5540. 
Ditto, mixed gauge, 5301-5317. 
Ditto, credits to Department, 2500-2505. 
Ditto, credit for material, old tram, 5259-5260. 

Mersey and Deloraine Tramway ; Coiler's Creek to Latrobe, 6792-6793. 
Ditto, l\fr. Human 's report on, 5104-5106, 5156-5161. 
Ditto, Mr. Oldham's connection with, 5041-5050. 
Ditto, Tramway: Company, 2454-2461A. 
Ditto, land of company, 5072-5075. 
Ditto, purchase of, 5188-5189. 
Ditto, utilisation of works, 5190-5195, 5530-5536. 
Ditto, old bridge useless, 2462-2464. 
Ditto, culverts, 5117-5120. 
Ditto, Latrobe station, 5111-5116. 

Mersey River bridge, 6794-6797. 
Metal, test of, 303-305, 722-729. 

Ditto, on bridges, 2303-2308, 2335-2339, 2878-2883, 3035-3036. 
Ditto, on roads, 2933-2937. 

Minister, control of over Engineer-in-Chief, 6651-6652. 
Moneys, how paid, 35. 

Ditto, how voted for harbour works, 2588-2593. 
Moorville road, 2637, 2652-2662, 6266-6269. 
Mortar in culverts, 448-461, 1216-1221, 1414-1427, 1809-1816, 1973-1980. 

Ditto, quality of, 2048-2053, 2155-2159, 4744-4745, 6508-6514. 
Ditto, tests for, 4744-4745. 

Mount Nicholas coal traffic, 6768-6777. 
Ditto, low line nenr, 6765. 

Muddy Creek britl;_;e, 3777-5782. 

Name, Boards Mersey and Deloraine Railway, 5233-5234, 5344. 
Nelson's Creek: proposed brarich, Scottsdale Railway, 4687-4692, 4907-4909, 4953-4959. 
New N or!olk road bridge, 602-608. 
Newspaper proprietors demand long advertisements, 6410-6414. 

Objections to roads by inhabitants, how dealt with, 2683-2685. 
Ditto, to culverts, Fingal line, 3102-3107. 

Offices rented by Government, 6490-6491. 
Opening of D.V.R., when, 1957-1960. 
Ouse bridge, England, 376-380. 

Papers handed in by Mr. Fincham on Railways generally, 5143-5155. 
Parliamentary survey marks, 177-181. 

Ditto, pressure, 233-235. 
Payment of men, delay in, 2756-2758. 
Penalties, under contracts, 6212-6214, 6576-6583. 

Ditto, a dead letter, 6215-6220. 
Personal consideration ( Climie ), 1961-1963. 
Piers, tests for, 133-135. 

Ditto, batter of, 278-281. 
Ditto, responsibility for, 670-672. 
Ditto, cost of iron, 323-324. 
Ditto, light, adopted in America, 1438-1446. 
Ditto, Bridge No. 1, D.V.R., width of, 261-263. 
Ditto, No. 7, ditto, 248-249, 468-470, 934-940, 1878-1884. 
Ditto, N ewells, of bridge, No. 1, D.V.R., 1885-1887. 
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Piers, lowering of, suggested to Engineer-in-Chief,. 902-907. 
Ditto, No. 2 bridge, D.V.R., 440-442, 666-669, 1344-1346, 1353-1355, 1400-1413. 
Ditto, bridges, Scottsdale Railway, in concrete, 4219-4226. 

Piles, cast iron screw, for bridges, 2334, 2477-2480, 2703-2705, 2799. 
Ditto, at bridge, Emu Creek, 2634-2636. 
Ditto, peppermint wood, life of, 5122-5142. 
Ditto, bridges, 5744-5747, 6196-6201, 6388-6390. 

Pipe culverts, 796-807, 1021-1022. 
Piper's River, lower route best, 4453-4456. 

Ditto, road deviations, 5736-5738. 
Ditto, bridge, 5739-5743. 
Ditto, deviations Scottsdale Railway, 6677. 

Pitching objected to, D.V.R., 250-251, 1428-1433, 2140-2145. 
Plans, alteration of, 82-86. 

Ditto and surveys, how checked, 508-509. 
Ditto, prepared by .Mr. Edwards, 618-621. 

Plans, regarded as types, 631-635. 
Ditto of ironwork bridges, 622-631. 
Ditto, suppressed, 961-966. 
Ditto and specifications of roads delayed, 2374, 2407-2411, 2686-2703, 2823-2825. 

Planing joints of ironwork, 730-731. 
Ditto, ironwork not required, 3970-3972, 5962-5966. 

Plenty River bridge, 166-170, 5953-5956. 
Points, locking, at station, 5410-5426, 5492-5502. 
Political appointment, road inspectors, 2314-2317. 
Post Office, Launceston, cost of, 5857. 
Powers of inspection, 2938-2943. 
Prices of iron and masonry contrasted, 1481-1489. 
Property at Back River, 1705, 2122-2126. 
ProJests by Engineer-in-Chief, 6653-6654. 
Protection from storm, 655-657. 
Public moneys spent under Department, 2370-2373. 

Ditto, buildings, Launceston, 5709-5713, 5725-5729. 
Ditto, works generally, Engineer-in-Chief responsible, 6112-6113. 

Punching of girders unequal, 4059-4063. 

Quantities ; estimate for, D.V.R., 492-494. 
Ditto, schedule generally, 4865-4866. 
Ditto, increases in M. and D.R., 5219-5221. 
Ditto, how taken, M. and D.R., 5588-5595. 
Ditto, assumed, 6006-6008. 
Ditto, should be calculated, 6009-6015. 

Railways, procedure on approval of, 45-47. 
Ditto, construction, commencement of, 4849-4856. 

Rails, crippled, Fingal line, 3577-3581, 3610-3611. 
Rainfall not computed, 62-65. 

Ditto, general, 62-65, 194-199, 1662-1671, 1725-1735, 1802-1804, 1931-1934, 2177-2182. 
Rating, local, subsidised by Government, 2::164-2369, 2421-2424, 5749-5752. · 
Responsibility of Engineer-in-Chief, 57-58. 

Ditto, for failure of culverts, D.V.R., 89-92, 361-366, 1805-1808. 
Ditto, for retaining wall, Back River, 592-593, 1576-1580, 2147-2154. 
Ditto, for designs, 642-644, 707-709. 
Ditto, for piers, 670-672. 
Ditto, of Mr. Sheard, 1101, 1210-1215. 

Resident Engineers, supervision over, 3800-3802. 
Retaining wall, Back River, 143-145, 150-163, 316-322, 592-599, 829-846; 2042-2044. 

Ditto, backing, 332, 471-473, 1782-1783. 
Ditto, instructions as to, 1014-1020, 1981, 1222-1233. 
Ditto, cost of alterations at, 1023-1031, 2039-2041. 
Ditto, work buried at, 1992-1995. 
Ditto, Fingal Railway, rejected, 3178-3185, 3404-3406. 

Returns, probable, Scottsdale Railway, 4782-4785. 
Ditto, Scottsdale Railway; Engineer-in-Chief declines information, 4786-4790. 
Ditto, no estimate of, 4791-4814. 

Rivets deficient, 684-686. 
Ditto, made in Hobart, 5908-5909. 

Road diversions, D. V .R., 18-1:9; 209-21'1, 422-423. 
Ditto, consulting Trusts as to, 20-24, 211-213. 

Roadway, No. 1 bridge, D.Y.R., 1935-1938. 
Roads, loose, on railway bridges objectionable, 1950-1953. 

Ditto, under Government, 700 miles, 2425. 
Ditto, map, none available, 6185-6186. 
Ditto and bridges, grants for, 2281-2283. 

IX 
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Roads and bridges, cost of supervi~ion to outlay, 6232-6237. 
Ditto, building; mode of procedure, 6244-6248. 
Ditto, control and supervision of, 6396-6397, 6679-6680. 
Ditto, making and maintaining, 2286-2287. 
Ditto, season of construction, 6142-6147, 6334-6338. 
Ditto, construction of; mode of procedure, 5793-5794, 5814-5817, 6175-6181, 6328-6329, 6428-

6432. 
Ditto, twice built, 2445-2449. 
Ditto, deviations, 5821-5823. 
Ditto, Launceston and Scottsdale, 5730-5735. 
Ditto, Boards or Trusts, control of, 5747-5749. 
Ditto, ditto and inspectors, 6249-6252. 
Ditto, how taken over by Trusts, 2910-2920. 
Ditto, Trusts should be consulted as to roads, &c., 2612-2615, 2681-2682. 
Ditto, ditto, consulted, ditto, 2813-2821. 
Ditto, ditto, not consulted, ditto, 2324. 
Ditto, ditto, differences with, 2826-2829. 

Rock cuttings compared, 1546-1570. 
Rolling-stock, estimate of, 544-550, 4891, 5435-5439. 

Ditto, converted, 5443-5447. 
Rosevears, branch railway to, 4907-4909, 4953-4959. 
Routes, D.V.R.; how determined, 67-72, 741-744, 1534-1538, 1702. 

Ditto, advantages of, 229-232. 
Ditto, Mr. Climie prefers south side, 1921-1926. 
Ditto, Mersey line, 2450-2453. 
Ditto, Scottsdale line, comparison of, 4756-4759, 4778-4781, 5007-5011. 

Rubble, Back River wall, 1767-1775. 
Ditto, objection to, 1776-1781. 

Running powers over M.L.R., 591. 
Ditto, regulations, Fingal, 3596-3600. 

Safety of public, Fingal Railway, 3886-3889. 
Sand, quality of, 1414-1427, 1818-1822, 2005-2012, 2067. 

Ditto, for concrete, 4386-4391. 
Sanitary arrangements, Launceston Buildings, 5881-5886. 
Sanction to extras in buildings required, 6484-6489. 
Schedule quantities, Fingal Railway, 3711-3728, 3729-3731. 

Ditto, exceeded, 2107-2112, 3087-3092, 3373-3378. · 
Ditto, Scottsdale Railway, 4210-4218, 4335-4345, 4502-4510, 4725-4730. 
Ditto, contract, ditto, 4648-4652. 
Ditto, quantities generally, 4865-4866. 

Scotch-blocks at stations, 3900-3906, 5345-5350, 5411-5426, 5484-5485. 
Scottsdale Railway ; how laitl out, 4248-4256. 

Ditto, routes, 4755, 4778-4781. 
Ditto, l'oute as compared with Parliamentary survey, 4357-4367. 
Ditto, route and location bad, 4437-4451. 
Ditto, prese1,t ro11te ll<'CeRsaJ"y and best, 4457-4459, 4602-4604, 4684-4686, 4693-4699. 
Ditto, su!'vey, 4074-:-l,08.Z. 
Ditto, Ml'. Climie's sections, 4760-4768. 
Ditto, length and cost of, 5023-5034. 
Ditto, Parliamentary estimates for, 4871-4874. 
Ditto, ditto, exceeded, 4875-4884. 
Ditto, probable traffic returns, 4782-4785. 
Ditto, special rates, 4653-4657. 
Ditto, estimate on schedule, 4855-4857. 
Ditto, ditto, sufficient, 4919-4929. 
Ditt_o, working expenses of, 5012-5022. 
Ditto, extra cost of, 4898-4902. 
Ditto, stations on, 4145-4149. 
Ditto, side-cuttings on, 4452, 4676-4678, 4737-4740. 
Ditto, contractors satisfactory, 4331-4334, 4711-4717. 
Ditto, squabble about formation, 4555-4561. 
Ditto, summit levels and cmrves, 4769-4777. 
Ditto, stone and sand scarce on, 4617-4629. 
Ditto, branch to River Tamar, 4605-4610. 

Sections of roads not prepared, 2365. 
Ditto, prepared, 6374-6376, 6435. 

Settlement, increase of, coneequent on Railways considered in estimates, 6687-6692. 
Sheard, Mr. C. K.: occupation, experience, and duties, 1091-1095. 

Ditto, responsi0ility of, 1101. 
Ditto, his complaints, D.V.R., trifling, 2013. 
Ditto, evidence as to levels, ditto, 2245-2249, 2251-2255. 

Sheathing wood piles of bridges, 2326-2327, 2474-2476. 
Side cuttings and slopes, D.V.R., 236-242, 462-466. 
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Side cuttings and slopes stops in, 462-466, 1954-1957, 3149-3153. 
Side cuttings increased, Fingal R., 3591-3595, 3617. 
Side ditches, cutting, 1190-1195, 3093-3101. 
Signature to plans, &c., 473-479, 1111-1120, 1168-1183. 
Signals for combined bridges, 585-590. 

Ditto, A voca Station, 3243-3252, 3295-3297, 3414-3417, 3619-3622, 3907-3911, 5340-5342. 
Ditto, Fingal line, 3881-3885, 3889-391}. 
Ditto, M. & D. R., 5228-5233. 
Ditto, Board of Trade rule as to, 3895-3899. 
Ditto, generally, 5324, 5369-5381, 5389-5393, 5480-5482. 

Sisters Creek bridge, 3033-3035. 
Slips, danger from, Fingal Railway, 3173-3177. 
Slopes, pitching of, Back River, 1001. 

Ditto of embankments, protection of, 1440-1444. 
South Esk Bridge, Avoca, 6297-6300. 
Spans of Bridges, 660-665, 701-703, 704-706. 
Specifications of roads and bridges, and how prepared, 5824-5834, 6202-6204. 

Ditto, imperfeet, 2426-2427, 2616-2620, 2621-2628, 2859-2861, 2969-2980. . 
Ditto of works, should be plainer, 1148-1153. 
Ditto of roads, delayed, 2374, 2535-38, 5688-5689, 5804-5808, 6282-6286, 6339-6340. 

Speed of trains, Fingal Railway, 3591-3595, 3617. 
Ditto, on eurves, 3838-3841. 

Splitters' tracks for roads, 2349-2350. 
Stability of bridges, 675. 
St. Paul's River, bridge over, 3061-306(3, 6705-6720. 
Staff and ticket system, 5400-5404. 

Ditto, Roads and Bridges Department, 6226-6230, 6376-6378, 6398-6406. 
Ditto, appointment of, 6257-6265. 
Ditto of Road Inspectors, 6445-6457. 
Ditto Colonial Architects, 6545-6551. 

Stations, consulting residents as to, 417-418 . 
. Ditto, yards, types of, 420-421, 505-507. 
Ditto, maximum and minimum dimensions, 505-507. 
Ditto, unifo1mity in, 3928-3934. 
Ditto, name-boards to, 5233-5234, 5344. 
Ditto, reconstructed, 5326-5329. 
Ditto, new lines, 5382-5388. . 
Ditto, buildings, drawings of, 6020-6021. 
Ditto, Mersey line, 2471. 

Stations, M. & D. R., Latrobe,· 5111-5117, 5222-5227, 5253, 5262-5265, 5267-5272. 
Station at Formby, 2506-2509. 

Ditto generally, M. & D.R., 5670-5676. 
Ditto yards, Fingal, 3225-3227, 3258-3262, 3367-3372, 3408-3414. 
Ditto, road, Avoca, 3679-3682. 

Statement, work in excess of schedule, D.V.R., 2035. 
Ditto, by J. W. Norton-Smith, 2382. · 

Stiffeners, T, iron, short, 4000-4002. 
Stone, quality objected to, D. V. R., 2081. 

Ditto piers, road bridges, 2288-2294. 
Stony Creek walls, failure of, 3511-3520, 3556-3560, 6693-6700, 6729-6749, 6786-6788. 

Ditto, tipping bank, 3521-3525. 
Stopping work when funds expended, 2594-2599. 
Stowport road, 2638-2641. 
Subordinate staff, 1185-1190. 
Sub-way for carts, Launceston Post Office, 5887-5892. 
Supervision of roads ( qualified), 2309-2313. 

Ditto, cost of; 6407-6410. 
Ditto, local bodies, 2283-2285. 

Surveys, permanent, (Railways), 50-53. 
Ditto, flying, 351-354. 
Ditto, contract system condemned, 2487-2488. 
Ditto, by staff, the best, 4841-4847. 
Ditto, staff, permanency required, 4847-4848, 4857-4860, 4915-4918. 
Ditto, Parliamentary, contracts for, 171-176. . 
Ditto, ditto, special grant for, D.V.R., 222, 2270-2274. 
Ditto, absence of written instructions as to, 219-221. 
Ditto, cost of, 214-218. 
Ditto, working, reasons for adopting, 227-228. 
Ditto, south side D.V.R. ignored, 1530-1534. 
Ditto, terms for permanent, 1688-1700. 
Ditto, by Mr. Mault, D.V.R., 1713-1714. 
Ditto and supervision of roads, 2481-2483, 6372-6374. 
Ditto for roads required, 2428-2434, 5818-5821. 
Ditto of roads by land surveyors, 2745-2749, 2888-2893. 

Xl 



Xll INDEX TO EVIDENCE. 

Surveys of rr.ads by engineers, 2760-2779. 
Surveyors, check on, 3557. 

Ditto to check surveys required, 1157. 
Swampy ground, Fingal Railway, 3136-3147. 
System of proceeding, harbour work!!, 2525-2527. 

Table Cape harbonr works, 3547-3552. 
Ditto, road survey, 3014-3020, 6181-6184. 
Ditto, roads, 6381-6387. 

Trees, timber in Derwent, 443-447, 1086, 1256-1324, 1943-1949. 
Telegraphs, Fingal Railway, 3925-3927. 
Tenders, Railways, procedure as to, 53-56, 1004-1013. 

Ditto, how advertised for, 2821-2822. 
Ditto, estimates to check, 336-350. 
Ditto, Fingal Railway, 3040-3046. 
Ditto for roads should be called early in the year, 2376-2380, 2738-2744. 

Tenderers, easily obtained, 2643-2651. 
Tests for girders, 98-103, 133-135, 295-301, 388~402, 644-648. 

Ditto of iron, 5933-5946. 
Third rail, M. & D. Railway, 5273-5275, 5297-5299, 5355-5359, 5394-5400, 5486-5493. 
Tiling and flags, Launceston Post Office, 6629-6631. 
Timber, drift, in rivers, 2790-2796. 

Ditto, market cut, 2873-2878, 6341-6342. 
Ditto, bridges, Fingal line, altered, 3114-3116. 
Ditto, trees, rivers, Fingal, 3195-3197. 
Ditto, stops, Fingal Railway, 3645-3649. 
Ditto, life of, in bridges, 5122-5144. 
Ditto, bridges, economy of, 5173-5176. 

Tipping bank, Stony Creek, 3521-3526. 
Tollage for use of 'l'. M. L. R. Bridge; 568-570. 
Tracks for roads, selected by Inspectors, 2351-2353. 
Traffic returns on Railways, not furnished, 4791-4814, 5035-5040. 

Ditto, Scottsdale Railway, 4903-4906. 
Ditto, general, 4930-4952. 
Ditto, estimates for, 4941-4952, 6681-6686. 
Ditto, facilities, Government Railways, 5322. 
Ditto, comparison, Fingal routes, 3123-3125, 3300-3305. 

Trees, felling, 4234-4236. 
Trusts, road, should be consulted, 2612-2615. 
Tunnel, Scottsdale Railway, 4152, 4263-4267, 4579-4583. 

Ditto, 2½ years to complete, 4164, 4300-4304, 4658-4665. 
Ditto, site, 4591-4594. 
Ditto, lining with bricks, 4666-4669, 4867-4870, 4999-5003. 

Turn-tables, Fing-al Railway, 3922-3925, 3960-3962. 
Type drawings, plans as, 631-635, 6100-6104. 

Ditto, English practice, 6105-6111. 

Valuator~, land, 29. 
Van Diemen'i; Land Company's Janel, 2852-2859. 
Vibration, No. 2 bridge, 264-267. 
Vinegar Hill slopes, Fingal Railway, 3217-3331, 3448-3452, 3525-3531, 3650-3661, 6721-6723, 6783-

6785. 
Votes for works do not lapse, 2395-2399. 

Wages, payment of; harbour works, 2561-2-563. 
Walls, vertical, Fingal Railway, 3632-3634, 6071-6074. 

Ditto, old dry rubble, Mersey and Deloraine line, 5651-5658. 
Water, depth of, Emu Bay, 2541-2546. 
Watershed, D. V.R. ; how determined, 204-208. 

Ditto, Scottsdale Railway, 4372-4382. 
· Water supply, Fingal line, 3918-3920. 

Ditto, general, 5448-5452. 
Ditto, 1522, 2186-2189 . 

. Waterways, how computed, D.V.R., 59-62, 357-360, 1196-1205, 5976-5983. 
Ditto, instructions as to, 183-191. 
Ditto, Fingal Railway, increased, 3052-3054, 3306-3316. 
Ditto, ditto, not sufficient, 3066-3082. 
Ditto, ditto, sufficient, 3401-3403, 3641-3644. 
Ditto, Scottsdale Railway, 4268-4271, 4368-4371, 4645-4647. 
Ditto, Mersey and Deloraine Railway, 5605-5610. 
Ditto on road, 5692-5693. 

Weakness of embankments, D. V.R., 762-766. 
W eepers, Back River wall, 2003. 
Whitefoord Hills station, M. and D.R., 5267-5272, . 5351-5354, 5659-5669. 



INDEX TO A-PPENDI.CES. 

Wind pressure, D. V. R. .bridges, 273-277, 649-654, 1939-1942. 
Wing-walls of culverts, Fingal Railway, 3351-3354, 3700-3702, 3796-3799. 
Work in excess of schedules, 20351 · 
Works, Fingal Railway, roughly set out, 3121. 

Ditto,. ditto, increase in, 3491-3509. 
Ditto, Scottsdale Rail.way, progress unsatisfactory, 4150. · 
Ditto, ditto, economy of, 4638-4644. 
Ditto, D.V.R.; Mr. Sheard's complaint, 2045-2046. 
Ditto,. under special Acts, 2400-2403. 
Ditto, should be done in summer, 2388-2394. 
Ditto, how undertaken, 2808-2810. 

Wynyard harbour works, 2534. 

INDEX TO APPENDICES. 

Altered Plans, Derwent Valley Railway 
Alteration in Waterways, ditto 
Alterations in Grades, -ditto 

Ditto, Shearcl's Report on cost of 
Augusta Road Trnst, reply from 
Avoca Deviation, Fingal Railway -
Back River Retaining Wall, Mr. Mault's Report on 

Ditto, Contractor's Report on fall of - -
Ditto, Mr. Mault's Letter -

_ Ditto, Contractor to Engineer-in-Chief -
Bream Creek Road Trust, reply from -
Bridges I, 2, and 3, Derwent Valley Railway, wind pressure on 
Bothwell Road Tmst, reply from 
Cattle Guards, Derwent Valley Railway 
Chudleigh Road Trust, reply from 
Clarence ditto, ditto 
Clirnie, Mr., Report, Avoca Deviation, Fingal Railway - _ - -
Contractor Derwent Valley Railway, Protest as to stability of Bridges 
Coote, Captain, M.H.A., Questions as to Scottsdale Railway 
Cost, Estimate of, Scottsdale Railway 

Ditto, to 17th June, 1885 -
Ditto, Mersey and Deloraine Railway -
Ditto, Derwent Valley Railway 

Culverts, Extra, Derwent Valley Railway, Sheard's Report
Derwent Valley Railway-

Altered Plans and Sections 
Abstract and Particulars of Alterations and Cost 
Altered Waterways 
Alterations, Report on Work requiring - - -
Bridge No. 2, Derwent Valley Railway, Cost of 3 centre Spans 
Cattle Guards 
Contractor reports fall of Back River Wall 
Contractor protests as to Bridges - -
Cost of Alterations, Bridgewater to New Norfolk 
Cost of, from Bridgewater to New Norfolk -
Derbyshire and Pulpit Rocks, Cost of work 
Formation and Flood Levels - - -
Report cm extra Culverts - -

Ditto on Dry-stone Walling, Back River 
Ditto on Quantities -
Ditto on imperfect Work, by Engineer-in-Chief 
Ditto on Redlancls Bridge - - -

Strains on Girders -
Edwards, Mi·. G. H., Engagement of 
Engineers, Resident, Instructions to -
Expenditure, Fingal Railway, 9th March, 1886 -

Ditto, Scottsaale Line, to 17th June, 1886 
Falling in of Back River Wall -
Fingal Road Trust, reply from 
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Fingal Railway, Mr. Climie, Report on Avoca Deviation 
Ditto, difference in length Parliamentary Survey and Line constructed -
Dittto, Expenditure to 9th March, 1886 - - . - -

Formation Levels, Derwent Valley Railway_ 
Forth Road Trust, reply from - -
Frankford ditto, ditto 
Girders, Iron, strains on 
Glebe Town Road Trust, reply from 
Gould's Country ditto, ditto 
Grades, altered, on Derwent Valley Railway 
Green's Creek Road Tmst, reply from -
Hamilton ditto, ditto 
Horton ditto, ditto 
Instructions to Resident Engineers
Kentishbury Road Trust, reply from 
Kingston ditto, ditto 
Lake River ditto, ditto -
Latrobe ditto, ditto -
Leslie ditto, ditto 
Liverpool ditto, ditto 
Longley ditto, ditto 
Longford ditto, ditto 
Loinah ditto, ditto 
Lower Derwent ditto, ditto -

· Mault, Mr., Report on Back River Wall 
Ditto, Report on Quantities, Derwent Valley Railway -

Mault, Mr., Engineer-in-Chief condemning his work 
Mersey and Deloraine Railway, Estimate of Cost -
New Norfolk Road Trust, reply from -
North Macquarie ditto, ditto -
Portland ditto, ditto 
Premier's Memo. Captain Coote's questions Scottsdale Railway 
Public Works Circular to Road Tmsts, and Replies -
Pulpit Rock, Derwent Valley Railway, Cost of Works at 
Quantities Derwent Valley Railway, Mr. Mault's Report on 
Redlands Bridge, Derwent Valley Railway, Report on -
Richmond Road Trust, reply from 
Ringarooma ditto, ditto 
Scottsdale Railway, Estimated Cost of -

Ditto, Estimate of Cost, 17th June, 1885 
Ditto, Captain Coote's C1Uestions· - - - - • 

Sheard, Mr. C. K., Report on extra Culvert, Derwent Valley Railway 
Ditto, Report on Work requiring attention - -
Ditto, Report on Cost of Alterations, Derwent Valley Railway 
Ditto, Cost of3 centre spans, No. 2 Bridge 
Di1to, Report on altered grades -

Sorell Creek tmd South Glenorchy Road Tmst, replies from 
Southport ditto, ditto - - - - -
South Arm ditto, ditto -
St. Leonard's ditto, ditto 
St. Mary's ditto, ditto -
St. Paul's ditto, ditto 
Strains on girders, Derwent Valley Railway 
Table Cape Road Trust, reply from -
Tankerville ditto, ditto - -
Tea Tree ditto, ditto 
Upper Derwent ditto, ditto 
Upper Huon ditto, ditto 
W aratah ditto, ditto 
Westbury ditto, ditto 
West Mersey ditto, ditto 
Westwood ditto, ditto 
Wind pressme, Bridges, Derwent Valley Railway 
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