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APPENDIX A .

Report on Appraisal of the Canadian Northern Railway System
and the Grand Trunk Pacific Railway .

BY

GEO. F. SWAIN, M.Am .Soc .C .E., ALCan.Soc.C.E., M.InsLC.E.

' OTTAWA, Ont., 2Jarch 10, 1917 .

To-the Commission of Inquiry into Railways and Transportation .

- Mr. A. H. Smith , -Chairman.

GENTLEMEN,-I beg leave to submit the following report with reference to the work
that has been done under my direction in making an approximate valuation of certain
iailroad properties in, Canada .

My first invitation to attempt this work was contained in a letter from Mr. Smith,
dated August 3, 1916. I proceeded at once to New York and consulted with Mr . Smith,
then to Ottawa where I consulted with Sir Henry • Drayton, and arranged for the
organization and prosecution of the work.

oBGAIN PLATION.

My first problem was to secure a competent man to represent me at Ottawa, where
the office work necessarily had to be done, and to take charge of the office. I at once
entered into correspondence with Mr. W. H. Chadbourn, who had assisted me previously
in similar work in valuation of large railroad properties, as well as in other matters, and
on September 2, 1916, Mr. Smith telegraphed me approving his appointment.
Mr . Chadbourn's previous experience had been as follows : 1886, graduated from the
Massachusetts Institûte of Technology; 1887, Assistant Engineer, Norfolk and Western
Railway ; 1888, Chief Engineer, Wilmington and Conway Railway, now a branch of the
Atlantic Coast Line, and Chief Engineer of the. Wilmington Sea Coast Railway, noàv
a part of the trolley system of Wilmington, N.C. He built both of these lines by force
account ; 1890-1906, he was with the United States Engineer Corps on River and
Harbour Works, occupying positions of great responsibility in the design of the works
on the Ohio river, and elsewhere ; 1906-110, Chief Engineer, Chicago Great Western
Railway.

Since 1910 he has been very largely engaged in valuation work, as follows : 1911-12,
assisted me in valuation of New York Central Lines east of Buffalo ; 1911-12, assisted
'Air. W. J . Wilgus in valuation of the Lehigh Valley Railroad ; 1912, assisted Mr. J . R.
Kendrick in valuation of a portion of the Canadian Pacific Railway between Montreal
and Toronto, the valuation being made for the company ; 1913-14, in charge of the
valuation of the Atlantic Coast Line for J . G. White Engineering Corporation .

In 1915 Mr. Chadbourn went to Russia for the J . G . White Engineering Corpora-

tion on professional work . While in Europe he was a member of the Commission of
Relief in Belgium. He returned to this country early in 1916.
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._ , - 'My communication with l~ir . Chadbourn ~` as largely by wire, but I ' had , j two

conferences :with'him, ;in .whicli~we "oütlined the methods-.of conducting Ahe work. ., -
.

14Zr., Chadbourn- proceeded at once to Ottawa,
.where- he arrived September _6," âri

; ..
immediatel9 . entered ûpon~the w.ork . He was . assigned' . offices, at first in the Royal

Bank huilding, andlater.in- the' Citizen, building .
In conference with 11Ir. Smith ànd Sir Henry Drayton, theiquestion of organizing

an - engineering fo rce' was thoroughly , considered. It, would . have been' çomparatively

easy to' have secured engineers f rom ~, the United States ., who . had ,had egperiencé i n11
valuation . wôrk ` and : were ` f amiliar'_ with the,, principles, points : of , view, and method s

govërning such work In -'Canada; little valuation; work had ~ been done; - and that

largely : by American éngineers. ; The-. Canadian Paci fi c Railway , a , f ew5 years ago .hÀd .
.

had _ a valuation made of "a part of f its line, and had ° plàced the work in charge ° of

~Ir J. Kendrick ' ô f' Chicago .' ~r. . Hendrick's force of engineers, of who

m 14Zr. Chadbourn was one, was composed ëntirely of engineers,from the United States .

Moreover,A owingto the war, there was a`great scarçity of engineers in Cahada properly
equipped withthe technical knotivledge requisite" for this work. , Neverthelesà,` it wââ` s

decided; in ;view_of the . fact that this` work was to be done for the Canadian Govein-

ment, _thât; with the ègception of Mr. Chadbourn, the engineering staff should be made

up entirely o f Canadians, if prôperly equipped men c o u- ld be fôund.' . It was absolutely

necessar9 that I'should have somebody to represent me-in Ottawa` who was' personally

known` to me, and". on-' whosë ; judgment and discretion I' could thoroughly rely.''

11Ir: , Chadboürn' more than" ' fulfilled ; these cônditions, and _with him - in charge of', the

office, .I- felt that`the" field work and office work should - be`done, if-- possible,by men'
familiar , with a nd , having had experience on - the properties -which . were

a
to . be )valued .

,To select .' and, organize a suitable force caused some delay, in view of the circum-

stances above ref erred Io, but ~ultimately : a very ; satisfactory organizatiori was effected.
. . . . .

None of, the men- whom we, were -âble . to seéure, however, had had , any egperience - in

valuation rwork, and they had to be instructed - and, trainéd in- it . `I - am very happy to"

state, however, that the9 ëntered upon the work'with interest and enthusiasm, and that,

as a' rule, theÿ . grasped very , quickly such principles of valuation as it .was necessary
for them to app1y. ' A To all these ~engineers my thanks .are due for their earnest and

:concientious labours ., The work "in the field was, in some instances, arduous, requiring .
_ , . : . .

long hour
.
s, and`egposure.to .severe weather,conditions, but .it-has been - done with credit

and"witli 'remarkable speed:
The following list gives the names' and character of . the . work performéd by the

_.,
variouâ' engineers who have been .connected , with the work, together with other ,. office
emploÿees :-

LIST :OF ENGINEERING EMPLOYEES.

- ,.

"(1) W. H. . Chadbourn, M . Am." Soc. C.E., Chief Engineer. - In charge . of ;office •

(2)-, C. S. Gzowski, M . Can. , Soc . C.E. In ,charge of . field :examination of, Canadian
'Nort~ïern,line betwéen Edmonton and Vancouver, including, terminals at Edmon-

ton and' Vancouver ; lines ôn Vancouver island; of line from Edmonton . to

Calgary, with branches ;, and of ~ other, branches out_ of . Edmonton ; . also of - the,
Graiïd ..Trunk Pacific froni :;Edmonton west ; also preparation of final report in
the 'office on Canadian Northern lines 'above named . Elssisting hir. Gzowski in,
"this work,`were : 0. H. Burnett" and J. W. Chûppelle, in the field and, office ;

and L. Phillips _ in the office. - .
(3) G. R. Balloch, ' 11L .. Can. Sôc : OR,— In'- charge of ' field, examination of Canadian

Northeriq lines .between Port Arthur and Edmônton, including main line and
branches ; . :also .préparation of final'report orithese lines in the office . Assisting

-llir . : Balloch in this work were :,. H. 11iacNeil in the field' and office, and F.
O'Qara, L. J . M. -Howard, and J . S{ainboth, in the office.
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(4) A;. H: N:- Bruce ; ; 11i :~: Can . - Soc . C.E . In charge of -'field ésamination of Canadian
Northern branches ~ between .Ottawa and Toronto, and main' line • Toronto, to

' Capreol ;'also preparation of final report on 'these lines in the office.. , . . . ., ,(5)'-.T. S. Armstrong, M. ,Can."~ Soc. C .E. ' In charge of fi eld egamination of Canadian-
Northern lines betw,pen Ottawa`-and Port Arthur via Caprèol, and preparation t, . , , .,, . . . . ôf; final~report on this line .iri the office .

(6) ' W. H. McGaan, A . M., Can. SQc. C .E . - ln , charge of field- examination of Canadian
` Northern lines and branches east' of Ottawa and Toronto, "and, preparation of . .
report on these linës in-the . office. Assisting Mr . McGâan in-this'work; was :W 'B. Elder.

(7) N. Cauchon, Â.M ., Can. Soc. ; C.E: Specially asslgned ; to valuation of reat-estate
at terminals; including Montreal, Ottawa ; Toronto, Port-Arthur; and ~Vinnipeg:

(8) H. Horner, `©rchitect. In charge_of -making valuation - of buildings of all kinds.
11i(9) B. `Hill In charge of field egamination ôf the Grand Trunk Paci fic - line

between Winnipeg and Edmonton; including branches ; and preparation of report
on" these lines in the office.

-(10)-A . L. Ford, I'[.' Can. Soc. G.E. = tl In . charge of, preparation o f report in-the-office- .on Grand Trunk Pacific' iine between Edmonton and Pr
_
ince Rupert. AssistingMessrs . Hill and, Ford' in this work, ~ in the _office, _ was i C. Gilmor e

(11) E. C. Ifeefer, AX., Can. Soc. C.E . , - General 7 office assistant, éngaged in working
up final: reports, making estimates from profiles, etc . . - _- - , -

(12) H. MacNeil, A.M., Càn. Soc . C .E.' Assisting 'Mr. Balloch in the ' field and office ."
(13)` F . C . :O'Gara, d: 31., Can . Soc. C.E. - Assisting Mr. Balloch in the office .
(14)- L. J. af. ;Hôward . Assisting 11fr: Balloch in the ôffice.
(15) J.

.
Rainboth, . Aall : ; Can. ` Soc: C .E. -Assisting Mr . Balloch in the o ffi ce:

,(16) G. H. Burnett; A .M ., Can . Soc . C.E.- tlssisting Mr. Gzow`ski . in the field and
officc .

( 17) , J. W. Chappèlle. 1lssistirrg •~ir: Gzo~cski •in the fi e ld and office .,
(18) L. Phillips. ; dssisting - lllr. Gzowski in the office.(19)W e Be Elder. . 1lssisting . air. XcGaan . in the office.- .'° . .- 4
(20) C. Gilmore. . 1,ssistins .lllessrs. Hill `and . Ford in . the office.-(21) C. H: Larkin: Engaged in estimate ôf , areas and , values . of right of way

CLERICAL ASSISTANTS.,. . ,, . .- ., . , .

(1) A . J. Thcrien, File clerk and general office typist.
(2) `3I.` L: Ryan, Stenographcr° and accountant.
(3) J. McCartin, Stenogrdpher ' and ° accountAnt .

THE W ORK TO BE DUN E.
f

I was instructed to ascertain the approximate... . . . .. . ~ . . .pl~ysicalvalue of -the entire ssatem-
of the Canadian Nôrthe rn Railwaÿ and- of the Grand : Trunk -Pacific Rail w' ay, and- if
possible, to make comparisons between certain portions of : these lines and similar or
adjacent portions of t1Zo Canadian Pacific lines. The entire milengeto be covered was
apProximately as follo ws:- .

Canadian • Northern System . . ` . . . . ; : . . . ~ . . . . • : . ; . . . 9,375
Grand Trunk Pacifie, main line. . . : : .' . . . . . . . . ." .' . . 1,748
Grand Trunk" Pacific branches . . . . . . . . . . . . . . : : . : . .

.
950

Canadian Pacific . . . . . . . .' . . : . . . . . • • . . . . : . . . . 1,352,

Total•• •• • , •• •• •• ••-•• •• •• •• .• ••' 13,12520g-11 '
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I was informed that the entire work--must be completed : by, early inMarch' at • the
, ~ _~ - ~information in' season, to formuMlatest,,,in order, thât _ the- Commission might have the. i. .; . . ,

n~eport:..~ In - other . words, I .was allowed,' frôm,the time 111r: Cliâdbourn wasate its owl
al valuâ-installed in his office m Ottawa, less_than six months in which to make a physi

tion of ,13,500 ' niiles -of railroad .
Whènthe workbegan; ' ,no information in the way, of prQfiles ; lists of structures,

or any inventories of : the: ph9sical prties, was in mmÿ hands . r ; The offices had to`ï be

equipped with furniture, Ahe force organized, the, field work completed, and the {results

workéd . up injhe office-- within : this brief - space of- time: : Nothing more,will be neces- .

sarÿ to ~ convince »those who havë had anything ,to do with valuation - problems; that' ,

unusuaÏ and peculiar methôds ;were required in this work in order :to compass it 4 in -t is `

briéf pèriod Ràilroads in, the United' States,' and the United States InterstateêCom-
merce , Commission have beén working- for years on a valuation of - railroâd properties

at, great expense ând ;with'~ a ; large force of 'men, yet an. this .. case two , large railroad --

lèss; than six ms. ` °syàtems °had éto be valuèd ; in
Notwithstanding the`scant Aime, -.weather conditions -.were, fâvourablè,, and ewhile .

it was not -possible',to ~ egaminë evéry ; detail of ;the properties with care,T I, believe that A

th.e : results : are, ôn the, wholé, approgimately, correct, and fair . The most uncertai n
. . ° .

element is land,- :'and.-if furthér time had :been available, ' our figures for this item might

perhaps be znodified. Nevèrtheless, nothing is , more uncertain : than real`estate values,' I
and-'experts are oftén,very far , apart as regards- the value.~,of any particular parcel of

_ - . . , . . m_, ..., . r :
land
: \ ~ .

Before describing the methods ' àdopted, itmay be desirable to make a brief state-
. .

ment of certain func~amental a principles,, :' inlview - of the' fact - that this report may, be

read by persons . towhôzn thè .subject of valuation is unfamiliar; °aud who may be

unaware of the uncertainties and differences of opinion involved in work of .this .kind. ,
. . . .. _ ., . .., . . . . r . ,

SOME GENERAL PRINCIPLES OF PHYSICAL vALUATION: ` .
. , _ . . . A , . . . . : .. ; . .

The word "-value,'," is one of the most uncertain in the dictionai~► of economics,
~ : . ., ,

and - several distinct-meanings are given in treatises on that subject. On : object of'

little or no - intriusic_ value _may, - havè value ïfor lts ;possessor, but none for , any one

e1se ; Ahât is to - saÿ; its valué may - be entirely - sentimental; and it would fetch nothing_ . . ,
in, the - market : .`' Again, an ; ollject, of gréat intrins,~c value, nieasured ,

by its" cost or
_ . .

by 'the cost of reproducing it, may- have, no value whatever in the market, 'becaus©
- it - pôssesses no ~, sentimental ,value` or no earning ~ power ; or again,- an article ° or ` a: '

, .
i _ • . ._

value, measured . by it
.

its cost 'or the cost of reproducing,it,property. of lit' ,
may have gréat value in the 'market because it has great earning power.

By the word "vâlue" the economist usually means ; value in ; eschangethat , is to

say, the pricè which the article or _ property would bring as between a will ing seller
but one who'is not forced to sell,and- a willing buyer but .one .whô is`not forced to buy .

. .There is no sentiment about ;a commercial 4property like*'a railroad . :The real

value'-_ of such a^ 'propërty ; is measured by its earning power and by nothing else:

No - matter ï how costly ° or ' how, ineapensiver it may have been originally, its value `in

exchange , will ~be,measured by its earning . power: ` Prospective earning power,, perhapsF

ûnder altered çônditions,` must- of : c`ourse be considered. Som© - properties, l therefore,`

have â so`-called "âtrâtegîc" value, because; while ' mthey - may earn nothing .by:them-

selves, . theÿ may be cômbined .,wit'h . other 'properties, in a way to produce ôr'enhanco
earnings.

If property is valued . for the purposes of sale - to a new . owner, earning power, .

with`theexplanation above given, •will : therefore be the proper basis, taking account,
in other words,' of -the uncertainties .and poîentialities of the future . This, however,

`. wouldnot b6 a physical ~value ; that is- to . say,` the . value might include a large sum
to represent location, good-will, patent : rights or other elements which cost littlo

or nothing," bût which produce earning power. ~ r <= 4• _'
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In the case of a public utility, corporation; a V valüation is .generally mâde either .. . .

for . the purpose of- regulating cap ital, `or' for - serving as a basisÿof rates ' to bë " charged;'
or for .çondemnâtion, or for purposesof; taxation ; ï For purposes:of•tagation or con=.demnation, earning power : may , be 'fairly,taken :intô ïaccount . , For purposes

.-_
of fixirig

rates, _whieh are , themselves source s of 6rnin
circle to - bâse the', value". upon earriing power,,',-' for purposes ' of capitalization ;w earning
power has clearly no,direct-or necessaz~► connection; , in-thèsè cases, it isFthe physical
value.-,of the property , which' is> to be determined ; - that l is to ' say, the value : of the
various physical elements which go to make ' up the s property. '

To determine this physical value ahére are two, and onYy tWô, availablé ~ases :---
- n _ . , .• . f -, .,- . ,- .. _ . _ .a, . ._- . . >

(1)y The original cost, or original cost less dépreciation, according to circuni-
stances ;

(2) The cost of reproducing',the property . at, or about the time , the :valuation- is
made, or, the 'cost of reproduction ne v less depreciation, according to
circumstances.

These two bases are ;entirelÿ distinct; and .should ' .be'kept so~'throughout- ,the
valuation ; - ~cvhichever, basis is, adopted; it -must not be confused, with' reference to an9--
of ., the elements of-, value; -with . the' other. basis, - otherwise,' confusion will= result,-ï and : .
the conclusion ârrived at will bé'unintelligible. If the original cost is to be found,' it
,must be'found without the slightest reference to ' what' anypart of thé properti would. ~ _ • -_
cost if reproduced at the ,timb the valuation is made. - If the• cost of reprqduction is .to
be fouria, it_must be°found entirely without reference to what any ;part"of the property ,
cost " originally. The - result . will then Ae either the t original cost, è or the .: cost -,of
reproduction new,' and this result can be used intelligentlÿ and withdue regard to
circumstancës, : and as r to, whethèr ; it ` is a ~, fair measure 'of value., âfuch • of the
confüsion~ with_- regard to the subject 'of , valuation' has arisen from combining , theso -
two methods.

'°- The'valuation of st property ; is generally - for the purpose of ascertaining^ what " .'
the courts have ' termed " the present value" or," fair, present value" Just what the 4_.
present value, or . tho fair, prosent value may be, is not easy to stâte; and probably .° .11
cannot be stated . -- The courts," however,, have frequently stated what it is : not. : : They
have again and asain, laid down the principle that it is not original' cost: In som .
in s tances, they . have stated~-that it is not the , cost of the reproduction ' new, but : it is
generally~ admitted, I think, that both the original cost and: cost of reproduction new,-
and also the depreciation, depending upon circumstances, are : all elements which may-
. ~ . _ -_ . . , . ;

affect" the 'judgment as -, to the "fair valuë ."" ,-' '
If the problem of. your Commission were` to -deiermine . - the first cost of the

properties tvhich we have considerëd, this would have been a problem for accountants
and . not for, engineers,

I
except; perhaps, - for '. some engineering ', advice on• . certain - -

pertinent matters .. . The properties in question, namely, the-, Canadian ` Northern
System and .the Grand Trunk Pacific, have,-for the most part, been constructed within
a comparativelÿ few years. To determine their cost would be purely a .book-keeping
proposition, to be performed by expert accountants, with 'the'aid of s worn statéments,
affidavits, vouchers, -'etc. Some of the l ines of the Canadian Northern, however, are
old lines which have - beon taken over, into the system , ,within•..ïecent years . -I donot ° r
know ;what records are available, b pt it is scry possible that to determine the original' ,. . .. ,cost of :..these propcrties " Would be impracticable.x -. ~• • . . . .

I- have assumed, thereforç, and I think it is clearly evident from ' the âbove brief
discussion; that . the problem assigned to me,` that of making an apnroximate ph ysicâl
vàluation of these properties,' must necessarily , bbe that of ascertaining the cost of
reproduction new of these properties, and not the first cost.' In other, words,you desiro
to nscertairi`what present investment in money may' fairly be said to be represented by
the physical properties concerned. If certain elements of value which- orifiiüally icost ". . .. } . .. . .,, . . . , . . . . .. ' . . - ..~ } , . . . - . _. ' , ..
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little or nothing, like,some of the real éstate, h ave appreciated in value, - the enhanced -- .
or present value is . to °be ascertained . -If this was not 9our object, my valuation, as,;
:above- stated would be ûnnècessâry .

W ith the exception of 'the-land, hgwever, and those lines of the Canadian Northerns
y$tem 'which, are old,lines rccently . incorporated into the sy stém; , in other words, for'

the portions of the lines' c6nsidëred '- which : have been built - within recent- years;' the
cost of reprodtiction and - the original cost should nearly eoincide. The land values ;
themselves should probably not .differ greatly, except in the large cities, where in ,some
cases, land ` costing- little originally . has . now become verv valuable, so_ that its first , cost
and itg . cost' o£;reproduction would - be very , differënt . - In thé `case of ;the older roads
recently : bought and incôrporated in the, Cariadian, , Northern System, the . cost of these.
properties t oto, the, Canadian Northern' Company `might `differ greatly, both from,the
original cost of the ' propèrties and , from their cost of : reproduction new at the present
time. They. may : have_beën bought. at "very~ high or at,'very low prices, as compared-- _ ; . ., . .either :withfirât cost or cost'of reproduction . . '._ .

These : p`rinciples weré <brièflyq discùssed with your Commission beforè the begin-
ning of `the work.' The problem, therefore to be performed by the force ,under my
direction, was to asce'rtain.'. the * cost' of reproduction . new of the properties ~in question `_
at :the present time.' By the phrase : at the present time " is'not to be understood the
present '-moment in", of . thé , inflated prices foi, materials . and - labour- which have
come about . as . a 'resûlt of the war ; _but rather, the fair cost of reproduction new,
assuming that the, propertiés were to be reproduced "at fair, average prices prevailinb .
during a brief period`of years just bèfore the wâr. Further discussion as to the price3 _
used will be given further on in this report .

lyith- this brief : discussion of ; general`'principles, the methods , employed for the,
prosecution of the work, and the . results obtained, may next be considered.. " _ ., . , . .a. , . . .- , :

METHOD OF PROSECUTITG THE wORK . `
. _ • .. ~ +When this wo`rk ivas -first ündertaken I was given tounderstand that it woüld have

to be completed by Jhe énd , of { the cale`ndar year. 191 6. Under - these ei rcumstances,- I
addressed,to` Sir Henry Drayton; August 22, the following letter: '

, August 22, I!JIG:... .. . . ;
~

DEaR Sm; -With reference to the proposed valuation+ which your Commission
is-to make, I think it is desirable" to obtain from the railway companies whatever
information on this ~ subject . they`already have., A detailed valuation of . these
propertiès such as is being made by,` the Interstate ' Commerce Commission, or
such as has been mâde by~ various States, would cost tt very largo sum of,money,
take ' a very long time; and would,w, in my opinion, be ëntirely unnecessary . ' All
that your Commission should do, it seems to me, is . to apply an approximato
yard stick in the manne`r which you yourself have suggested, nümely to find the
value per mile ôf , certain typical pieces of road, ' {nd then to apply theseRprices
to . the railroads' in . question, having , due degard } to ~ similarity of conditions and
taking- accountof âny . exceptional elements ôf value.' The first thing to do is to -

F,find _out .what-information the companies are prepared to ~ furnish. Very ' likely
they can give -unit prices for all the elements involved and perhaps they have
inventories of the various "structures and,other ,~proziertics which they possess,
with costs, either original costs, or fair present costs . . :. e

I would thereforé suggest that you ask of them süch information - as they
are prepared to furnish, taking up. in order each of tho'elements of value accord-

; ing to the classification .required in your accounts, which I have not before me,
but which probably follows in some general "way thq list below . Some of this -
information will probably,.be better obtained ;by personal confcrencr, between. - ,

7 GEORGE V, A : 1 917 R`-
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your, engineering force and the engineering forcé _ o f the compa .nies, in order that

it may.be given in' the,form desired., I , would`therëforé maké the following .sug-

gestionstaking up in order the`variôus elements which go to make up a railway

property ;- . . . , " : i
r, ,1~ : . . , , . - _, . . . . , . -

: RzghV of way' and station . grounds.-Whatever information .-' the roads

have with ' reference to .the cost or âssessed value, of the right of way ; width of

right of way. . . . ..: . .
2 . .Reàl estate .-Some information '~ as` to'value* or cost .: : .
8 . Clearing and grubbing .~-Cost of rock, loose rock, and earth excavation

on different portions of the line. - Probably, thé coriipanies can give us actual .:

contract costs covering a wide variety ôf conditions:

Profiles of the lines . `-'4If thé companies .have complete profiles, theycould

probably lôan them to yonr Commission for study in the office or on inspections.
. - ..: F . ., . • . . .

~ . Tunnels.PNumber, léngth, section, niaterial," cost .

. J6. Bridges; trestles, dnd culverts .--Possibly ' the Companies may- have côm-: .

,, plete lists of M these structurés, and ; information, régardin ,-' géneral" dimensions,

material, and * type, and perhaps also çost .

6. Ties.-Cost and numbcr p,er mile.
. _ ., .

I. Rails.-Weight, date of laying, , length ; and cost delivered r on the ground.

8. •Frogs,, switches, and crossovers.-Types used and prices paid ., ~ Perhaps -

the .companies also havô the number.

9 . Track -fastenings and other materials :=Standard type and the cost .

10. Ballast.-Standard cross-section of road-bed'on different parts of typical

portions, of tlie - 1ine, kind of ballast and quantity per mile, cost of ballast of

different kinds, under the different conditions .
.11. • Track"laying and surf acing .-Cost. ,

12. Cattle-gucirds,f,Standards, cost.
13 . Fencing right of way.-Type, - cost, and length.

14.Interlocking and othèr : signal . apparatus .-Statement of kind, number,

15. Crossings and signs.-Standards'and what other information the Com- .

panics have.

1 0. Telegraph and . télephoné lines .~-'-General Statement .

17. Station buildings and fixtures.=Possibly the companiesr have a com-

pleto list of stations, with information re garding size •and material- of buildings .

18. Shops ànd ;engine )ïouses .--List and general description .
19 . Shop machinery and tools .-List and ,location of shops and size, and

} 1 '~such other information as may be available., _ , ,
20. Water stations and pur:nf yt n g

.
plants.

.
:List and general description.

21 . Coal handling plants .-List and'general description .

~2. Grain EleLators.-7-List; and general description .
23.`Storage warchouses .-List and general description .

Q~. Dock and wharf property.-List and general , description . '

p 5. Power plants and transmission .-Gencral statement.

20 . Sno w sheds .-Standards, lensth, cost . .

2 7. 3fasonry.-Possibly the companies have complete lists of masonry .struc-.~_
tures, cost of concrete and stone irork per yard on different typical sections .

28. 0Fenc ead bridges.-m' Possibly they have cômplete lists of these .

12. 0. Coal and ore docks.-List,.and general description .
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51 . . Hôtels and restaurants .-List and general description. -
-Finally, statement of any other property of _the'companles .

Yours truly,
GEo. F. '►,SZVAIN.

Sir HENRY L . DRAYTON,

Commission of Inquiry into Railways and Transportation .
In accordance with this letter, a communication was sent to " each of,, the Railroad

Companies by Sir Henry Drayton ; a copy- of which follows :,-

_ AUGUST 22, 1916. w ~
MY. DEAR 31R. You have 'already been_ written to for . several char-The engineer iii }charge of physical valuation desires the datarequired by tlie enclosed . memorandum; .: and the - Commission would be obligedif-the same is forwardèd:at the :earliest ;possible date. . . . "
We ùriderstand that most, if . not all, of _this data is available. Sp âkinggenerally, _it is requiredfôr the annual report. In order that there` may be no

dela~, the Comm.issiôn will ' bé much obliged if the company wi ll'-forwardthe .information - which it can now readily °çompile, . as well as a. ny = other furtherinformation béaring on : the:value of the physical ' asset that the company may,have;' ât the same A ime indicating what,` if any information- desired°it has not
got and how long' it, will' také to prépare .,.it.

Enc . ,

• e num er o ties per , mile and their cost; ~ > r
9Th

.h ,

Yours faithfully, _ ... _°, g. L. DRAYTON. °

INFORMATION REQUIRED FROM RAILWAY CODIPANIES AS TO . PIIYSICAL P6OpFit1'IEg; V
1 . Right of way and station grounds The cost to' the company of purchasin ` orotheiwisé acquirin" its ri ht'ôf, wa . ... and station ~ g~ g ~ grounds, `for each of the company's

different, ôperating divisions,' and!he present assessed value of tho same, together withaccurate data as to the width of the right of 4way and acreage of station grounds .2. Information as to : the, cost to the- company - and present assessed value, of * thereal ëstate owned by the coinpany, `other than the right of way and station srounds; , bythe different operating divisions in which it is situate, showing its âcreago and the pur-pose to : which it is put. ;
'3 . Cost per yard of solid rock, aoose rock, ëarth egcavatlon work, 4 and other

mateiial on the company's séveral ' ôperating divisions . ; . <
= 4 The production of the company's workin g profiles ûnder which the linë was con-structed ;, such profiles to show the classi fication of the different excavations and fillsand their quantities:

5 . TheY number - of , tunnels, their respective elengths, sections, material, cost andlocation, r
x

6.-Areturn`of the' .company'sinformationas ~to the number of bridges, trestles;
showing where they_ are, situated, their length, height, 'dimensions, material, typo and. 3 _ , . : .cost

-".7.' A return of -the company's information as to the number of culverts, .showingwhere they are situate, . their Iéngth,'height, dimensions, material; typo and cost.',Q _. Th f , . . ,

• e,weg t,
d
ate oflaying, length and cost of raila at mi11 dsand elivered onthe ground . . . . . .. . .,, . , , ~ _. ~. .

10.- Such information as ' the Company- possesses as to the frogs, switches,r cross=overs, passing tracksand sidin, gs in ëach operating di+.,,,~o „~„a ..~a ~_~~__, • - . ,
- - - .. -,. ..~., .a. .c .,u j, .AVw yulu .
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11 : Details-as to track - fastenings and other materials used, the company's stan-
dard type and -cost . _.• :-_ - .

12 . Ballast=Stàndard cross-sections _ of the roadbed on, different parts of typical "
portions of the line, showing thé kind of ballast _used, depth, : and quantity , in jards, per
. mile,` together-with the cost of the different- types- . of u,ballâst' used .

13 . The cost of v track laying and surfacing in êach operating` division .
14.-'The number, of , cattle guards in - each`-operating' division, and, cost.15 . : The type of fences' used in each operating division;~ the length' of , f ericé, and. , . _,. }_icost : per mle . .

. . ... ..-- ,.. • .. ' ,. . A ,:_~, - . . ~

-16.' The location :f interlocking , and other signal apparatus in the di fferent
divisions ; ,with information as to their character, numbér; and cost ., ,,. . . ,

17. The ` cost to the company. of crossings and signs, y and their number in -each
operating division. ..,,, , _ . . , .

~,18 . ThQ cômpany's, telegraph and,teléphone lines -in each, operating division, the :.-m
number of wires and poles ::used, and cost.per -mile.

19 . The, nùmbér of station -buildings,, freight -sheds,, or other facilities in*- each
operating division, size and materia and çost to the company: . . . ¢.

20 . A. list of all' shops, engine hoüses, -and turntables in ~each ï operating division,
giving particulars as to sizp; with cost, and . a general- description thereof.

21. The cost-to thd:companÿof the shop mâëhinery .andtoolslocated in the shops ~ :-

ing divisi, ons, and their cost to the company.
23. 111ist and general description ôf_eoal handling plants and fuel stations, on each

operating divisiôn, and their cost' tô the company.
24. A list and general ; description of all"grain ' elevâtors owned ' by the company on

. each operating division, their capacity, and cost : ï
25 . Storago .warehouséâ : * ~ list andy~eneral-description of all storage warehouses`

, owned by the companÿ on each operating division, theircapacity, and cost .

26 . 11 list and' general `description of all' dock . and wharf propert~• owried -by , the
company on each ôperùting" division, their cnpacity and cost .

27. A list ; and general `descriptiôri of all electric light, po~cer; and transmission' ~
plùnts osvned by the compâny on each operating`division,= their capacity, and . 'cost.

28. 11=list and general description of all gas-producing plants owned .by_ .the .-com-. - . ., .pany on each operating division,,their capacity, and cost.
29 . .t1 list and general description of all snowsheds : owned by = the company on

each operating, division, and cost. ' ~ ~ .. ... .. ti ..~ . .. . ~ .
.- . .

30 .t The nuinber, Of' ôverhead, highway,, bridges , on cach opcrating sub-division;
their length, type, t and cost to the company.

31 . ; The . number of gates and - electric bells - maintained by r thé -, compan~ at
crossings on the different operatino- divisions and their cost .

32. A list and general descriPtion, of ±all coal and ore docks owned by the company
on - each operating-division, their eapacity, and cost. ~- '

33.A list and general description of all hotels and restaurants on each opërating :
division, o~rned ; by the compâny, and their cost .

34. Any, other , property owned~iy~ :the compans on its different operating ,divisions,
. .its description, and value .. -. . - '. _ . . ; . ,,

t~fter ,the return of the Commission from its western trip, about the end of
September, I . tvas given to understand that my cnork need not . be ' completedr until
early . in ~liarch. In thé meantime, no ' data had . been received f rom the compànâes
escepting a few profiles and some listsa of , bridges.' It was essential, therefore, if,
any field° tcork ~rere` to , be aecomplished during ° the, season, . that the field men should
be started at once . The time between - :~ir: Chadbourn's arrival in .Otta~ca,` September
6, and the fi rst week in Octobér, had beeri consumed in conferences with the com-
panies - ~cith reference to the character of the material`to be furnished; in preparin g

22.A' list of all water stations and ptrifying plants located on the different operat-<. . . . . . . .

. . _ _ ~
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the offices, . iIi engaging and instructina the men, in the preparationr of , instruct,ions

for field engineers,' and in • . the prepâration of . some typical yardsticks . or _ estimates -. . .. ,.,
of~cost per mile of typical lines, omitting spe~ial itèms . . •It was decided,to carry' out a .

valüation rècônnâissance, sending es. : over all the . lines, with such ., profiles,"
lists, - and,: othér . infôrmâtion"aswas a,vailable, witl~;instructions to` observe . and note

all elements ` of phÿsical :value. , - : . . - . ~ . .
~

Cônsidering the difficulties in getting men, the fact that k no 'information' . was

available at the stàrt,` and thâ,t' the men secured had had no : experience% in valuâtiôn,'

work, .I , consider - that", we . wére ` as - éxpeditious as could -have been : expected, in being

field work, ' 'as- we did, ; by thé' middle of Octobèr. . It takes time toable • tô: start our
collect a force ; of competent men, and, on account of the war, the f act that wQ were " :

ordinarilylimitëd to Canadiân engineers, ', it took, in this case, longer than it would
have taken.

AVehad hoped"and expected to .receive from tlie Canadian Northern Cômpany all
profiles "before the field -`nfen started ° on their work, • in order that they might go over
the lines' with those prqfiles' befor'e ' them. . By the middle of October, ho wever,, we
ha d only received profiles - for a ;p ' rtion,of . the lines;- 'so thAt".in most câses ' the'Kfield

men wère obliged to start with no data, but simply ' with their note-books. ' •
On . October , 16;:11!Ir: Chadb.ourn ând" I, acco-mpanied by 11Lr . '-W. P. Kellett, aï

well-known Canadian engineer of Br`antford, Ont., who . had had to do with ' the
construction of severaf railrôads,' and 11Lr . D ., O . 4ohnson, of Tororito, a contr

-
actor. of ,;

long,'experience ` in railroad ` work, ; and a&ompanied 'also by a number , of our ` field.. , . .
- engineers; set out from Ottâ,wa for 'a trip to the'Pacific coast by way of

.
tbe Canadian'._, :

Northerri linés going west;
,
and the Grand, Trunk Paci fie returning. On this trip

the: field engineers weré-instructed - as to thë method-of taking their .notës, the points *
to be obsérved, - ând ` all other , pertinent ': matters . ' Each field . en g ineer was left' at a
sûitable' point ,. in thé *:territory . assigned :'him, : while ~Ir. ~ Cfiadbourn, d M r . Kellett,
11Zr:` Johnson, and,rnyself proceededupon our trip, picking ùp fromtime to t̀ime other :
fi eld engineers whom we " . had ` engaged; and , instructing them , similarly .

The=main purpôsé of this trip .w,as to enable Mr: Chadbourn and myself to become
thoroughly acquaintedwith 'the lines onwhich we weré engaged, the physical character-

order that we might discuss with'2lfessrs . ~~cllett anaistics. of the couTltry,,a ria also in'>J , ~, -- ,
Johnson and with the'supèrintendénts and engineers of the' companiés the question -of
unit prices. Each "évening a session was held at which these matters were discuSséd,
and each - member of ths part~ expréssed his ;opinion as to ' the ' fair unit, price to be

t, assigned to , éach` of thé elements . involved. Records of these opinions were kept and",
. - have beén of" great service, in .Ahe 'office in deciding ` upon th© -final unit prices to be
assumed : . Jn connection" withthis ` work, 2fessrs .' Ifellett and Johnson rendered service
of great value .' ~ >Botli of thesé gentlemen are men of experience and excellent jud gment; '
and - having had experience; in',rriany . cases, in the very territory through .which we
were riding, they were able tô'ta~e account of local conditio ris, and to give reliable and
unprejudiced opinions." The superintendénts and engineers of'the Canadian Northern
Railway were also of much service td us, telling us actual prices paid, actual values of

, farm lands, actual methods'of construction employed and in ôther ways giving infor-
~mation of great'valûe; âll of which was noted and used in the final figures .

The field engineers were sent over all of the lines, and instructed to take it position
at the rear of - the train and . take note as they went along, of every- element of physical

.vâlüé which could be observed . While stopping at statiôns, they were to descend from
- .,the train, observe the rails, the spacing of ties, the character and depth of ballast, width
of right . of way; and any other elements which the time allowed. When longer stops
were made, as at'division points, they were to

I
mako sketches of the Sardsi buildings, and

other property-, w itY as much pertinent information as possible ; they were to, confer
with division superintendents, - engineers, track foremen, and any other . railroad `
ëmployees' w ho could `givethem information ;, they- were to make , inquirieq of railroad`. . . , . w,~ •
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officials, ~- reàl : estaté 'agents and others as to unit priées, - value of right of _way and
station grounds, and any_ other pertinent mâtter : ` If necëssary, they. were to Y travel

several .times over the .line, observing, each`-timé only_certain selected elements, or - to `

return : .to -division termi rials -, or' important towns, stÔpping'over' as' long` as,. might b e

necessary to, gain necessary information ., ,. They weretô ride on', freight or , passenger -

trains, and-in some cases a gasolené',motor car was put at thei'r disposal, or . they used . `

hand-cars with thé assistance of thé. track-gangs . In other words, byriding over the line
ând stopping as long as necessaryï at proper points, - théy . were to make a physical inven-'

tory of the properties.
They were to observe the general character , of bridges and other struc tures, the -'

character and classification of . material in cuts, the presence of borrow pits, -the slope

of .the ground at cüts, the width of road bed, character of drains, présence of muskegs,`::-
or other points where difficulties were probably- met in c'onstructio'n, the ° probable
amount of clearing,- character . .of telegraph` lines, ' fences,, and ' in short, they were to

inake note of any matters .whichwere necessary in order .to make it possible in the officë,

with the aid of the lists, standard plans, and profiles, to inventory arid value the physi-

cal property.
For this work engineering experience'and good ' judgment were of`course necessary .

An experienced man, by„riding over a line once, especially . in the prairie section, would

be very apt to note with reasonable accuracy : all"elements of value:,`Inmore difficult ." ;
country several trips over the line might be necessary, each trip being devoted to the
observation of certain particular elements. Station buildings` and, roundhouses were

all built to . standard plans designated by numbers, and all that was necessary . was to

note'the number, so that afterward in the office the inventory and valuation might be

made . . .
'In all of this work ' the operating "officials of ` the company co-operated most cor-

dially, supplyirig, the field men with information, providing them with transportation
facilities, and in general, doing all they could to facilitate the w6rk . 11iy, sincere thanks

are duo to the company and its°officiAls for their attitude ûnd their co-operation in 'these

matters.
= t1 special ', expert was engaged , to estimate the ' value of buildings. In,, his hands .

«ére placed the standard plans as soon as received from the companies, and ûpon them
he based his'estimate'of cost of reproduction.-, This expert travelled over a good por-

of the lines,`visiting-at nll events important terminals ; and inventorying all build- .tion
ings of every kind, and noting character of construction and any other ~ elements

affecting cost.
The plan of-work'adopted will be made clearer by the detailed instructions,tô field

. ,,engineers, which were as follows :- ~ . ,

INSTRUCTIONS TO FIELD ENGINEERS. '

(a) General .-T he object of this bureau is to make a close valuation of the pro=
.perty of certain , railroads in : the Dominion of Cana da. Great care must be taken to _

include everything that is owned by the railway companiés.
'Infor" tion obtained from any railro ,~d company or any of its employees, or from

local residents on` any pai t of the line must be 'verified to the satisfaction . of theinspect-

ing` cnginecr in the fi eld . All employees must bear inmind that they are not in any
way employCes or agents of the railway cqmpany, and that•they are to form their own

conclusions without any regard to the purposes for which the valuation may be made.
Constant 'vigilance must be oïercised to avoid omission of hidden quantities or

A traordinary cost conditions. It is desired to make as rapid progress as is consistent
with good .rrork. It must be borne in mind, however,"that it is not attempted to mal.e

a minute detailed inventory, but cônclusions must be arrived at from a careful analysis

made of n.nalogous conditions, apnlSing these ` units of . measurement thus caref ull~
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during inspection such variations - as can

(b) Tÿpiçal Mile.-.A statement will .be furnished each inspecting ;engineer'show-
ing the quantities covered- by such' of , the ,; accoünting classifications as ,are most neàrly
independént o,f thë,tôpography of ahe .country. Each engineer must acquaint himself.
thorou'ghly with_the méthod ôf .- preparation of this type and must have completely in
mxnd ~ at all times ~ the~ele~nnts of 'cost~which have ~ been included thérein, ,~'and thos e
which have been} omitted oh - account of their variàbility. This type hâs been prepared °
from" caréful inspection" and stated 'actual ques foünd inaong stretchë ''of, similar-, . ,« _._ .. .
country, which have b

.
een - ;

averaged sojfar as the quantities are concer'ned"to include th e_.__
average amount of àuch' quantities per mile ~--Tentâtive unit costs have been used'in. , ,. . . . . _
theN preparations ; of : the* typé ,for `sûch items âsare môst nearly cônstant : -- These unit
costs will be`revised ~later and the variablé : features together with ' their cost will be
âddéd on the basis of . the data gathered `and the opinion of the inspecting engineer in
cach district. LLLL The inspecting ; engineer is t6 make ' full " notes of 'variations from the
typical mile, alsoj of -allproperty. n ot cered by thistypical- mile, ; and also suGh-esti=
mate: of ~unit costs or--total costs as he may .be* able to fornï. =

(c) Method of Inspection .--The entire , line will be traversed ` by an inspeeting .
engineer, generally ; using regular trains, sometimes using gasolene inspection car . as'
may be 'supplied by`the, railroad .; company, and in isolated cases - possibly . by . a , specialtrain using a . busiriess car. It, may be necessary whère trains are used to arrangé with
the raiiway company for a'business car.'-f- The engineer should make his-notes in such
a manner that his attent ôn ; shall be drawn as little as possible fro m a close observation
of;_ the . property (See'e.) In occâsional-places it will probably .be necessary J or him
to walk over the } line, or parts of it, . or to secure the use of section-men's car.

Inspection, made in the manner. - above ~ described .will . not include large yards „and
terminals, ; which ~mûst ,in `every 'casé , be handled , by;the engineerspendingconsiderabl

e time. at:the _ yard or terminal, having in his possession at the ti rae , the map of the
same as submitted by -thë Tailway company. . ., . .•, ~

The ' inspecting , engineer , having obtained from the railway company, g
,

throughx thiâ office,- such , condensed .= data ' as he 'cân carry Svith' him,' und,having
familiarized himself with the;typicâl,unit; should, in his field inspection, note care-
fully âll divergencies from the . standard type, both as " to' -deficiencies . and additions .a

-(d) Elements of prôperty. In the - `following paragraphs will be fôund 'notes
relating to éaclï , classification given :- - ' _ - ~. . - . - . „ ,. . . , _ Fl f .

Engineering .-No attention will be paid to this item in field.' "
.(2) Right - of Way and Station . Grounds.--The railway ; company ` will furnish

data relating to width of right of wayj and the extra width at stations . ', The inspecting
.engineer should, sôfar°as practicable, roughly observe this width and make'oceasional .note of his observation. 'Perhas while sto • ~p pping at some station he can pace the width.' It is important, lioweve'r, , that he should make inquiry and obtain as accurate informa-tion'as practicable, . as : to - thè value of - adjoining - land ; not what it cost , the railwaycompany to-obtain ,the right of way,but the present real value of adjoining lands for'the purpose for t which , they; are ' used. i This statement app lies gencrally to -ruralland. In - the larger towns , ; he should ' make more câreful inquiry, ; if opportunitypresents _ itself , to - do this ' on the trip ; at --least he should inake everÿ effort to ' do, so.
Heshould remember later,`in the office, in makingùp right-of- way values, multipleswill be âpplidd to the basic values as - above s̀ecûred, ' to ' represent the ' additiorial value; fôr`railwây . purposes on . account , of severance, damages,` cost of ac,quisition, • etc. He ; .- should make every effort to sécure . suffcient +data . to ' form a definito opinion for any
particular line in its entirety, leaving very little subsequént work in this category to'. , -

. . _. , r

(1)
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be don, otherwise the work,will' be very much _ delayed . . It will be necessary for 'the
inspecting engineer to stop - at =larger - towns or cities - for sûch' time as may b e
necessary to gain 'thè' .requisitê-,inforïnation. (See ë.)

_ _ . r _ . .
(3) Real -Estate.-=This : is an - itërnxfor speeial investigation and vill in- general

receive no, attention .from the inspecting engineer while inspecting linés, ûnless he can
conveniently obtain information,` in whiéh case he should - not omit to ao so : '

: . _ - , . . . _ _ r , . . _ .. . .., _ r . . . . _ w. _
_ (4) Gradzng:-Thé inspeeting erigineer , ~ must note caréfûlly " thè amou

,
nt , and

character of . work'. on oeach line. He will have 'with him the profile of the line, but .it'
will not .bè-practicable for himo note in eâch cut the;classification°of material To ;
Attempt to do°thiswôuld make it impossible in many cases fôr-him to niak6 anÿ other.:
observations, and his . estimate, moreover, • would : be ' likely` to be lârgëly in error. He
should, however, makegeneral: notes on each shcet as,to, the material in cuts, such for
instance . as "cuts all ° rôck," ", cuts mostly . earth," `or such other ,: gëneral observations, -'
as to° quantities or material, as the case admits . From his inspection and from such
other data as he my be able to secure, the office force will check ùp-the information::
received from the company .

: He = should 'also be'. caref ul ' to 'observe'- and make notes relative to clearing and; . . , . , _
grubbing- . . . .. . . . , , . _ _. ... , . . , _

sharp lôokout 'should ba kept for any stream diversions, :retaining walls,` .riprap, :
cribbing, -or. bulk heads . Relative to these five items, 'if he is • not able on his first trip ;
to ' make sufficient4 nôtes to make- the' approsimatè - estimate he should make inquiry
from proper .railroad authority and possibly in some càses visit the site again. . . . `

- ,- It` will bè necessary to keep a sharp lookout and make notes concerning muskégs, :
sink holes, and the like. The railroad company. wi ll furnish data relating to such places .
and shotv their location, but - th© inspectins,engineer must make as narefulobservâtion
as time permits. =. It will be necessary to be liberal intreatment of these matters for it
is extremely difficult°to determine üfter completing,the line'what work has been neces-
sary . in suqh placés. -,-

roadbed width may be taken into uceount. "

"I

Care must be tâken,to note where thereis more than 'o,.ne track in order that'suitable_ . . . . w _

(5) Tunnels.=T hese will be'special in every case' egcept where they are very short
and therefore of little consequence . , . The inspecting engincer , will make note of all
tunnelà and character of lining, if any. " In case of long tunnels, : the railroad company ~
will furnish 'complete data which wi ll be turned'ovcr to_the inspceting éngineer ' for him
toApproximatelÿ Check up. . ~ ~....:_ .

(a) Bridges, Trestles -and CulLerts .-For . our units of estimation,` an amount per
mile expressed in dollars'. will bedetermined from profiles for territory where °culverts .
are small and infrequent. Usually a profile will , give sufficient data . .'

The railroad companÿ will furnish a list of all bridges showing character; quantity
of stcel and quantity of masonry. . The inspecting, engineer should check this list as he
travels over the line: If he has no list,~ 116 will note character of each bridgc . " .p

' ..>. ' . . . . .,. ,_ M .. .. . . . r
. ,,. . . .. • . . . . .„ . .y "

. ` ,< . . .

(7) : Tics .-Determine number of ties per ' mile by counting the numbers of ties per
rail length ai times when ' tho train is stopped, being careful to noté whetlier 30' or 33' .
rail is used . Also .make inquiry where possible, of section ' foremen,roadmâsters, or
others. ; Note also . approsimately the kilid : of , ties . If they iire largely of one kirid, or if
mixed, make note of that fact . ` At close of day's work make a general note from your
imkessions, of the condition of the ~es . Make note whether .the turnouts have switch
timber or are- laid 'with the ordinar track ties.- Mal:e`•notes and secure data, fro

m inspection or inquiry, of the size, kind and spacins of bridge ties. Note - particularly
if any treated . ties or treated b r idge timber is found and from inquiry or inspection
make sufficient notes to determine quantity.' '" ° •° `
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(8) Rails.-Note weight of rail per yard in main tracks, and in sidings if possible .
At -close of, each day's work, maké a note'relativè to the"condition of rail :

_ , . ., . . ,"
- (9) ïFrogs and switches.-From observatiô'ns ; made dû'ringthe daÿs work maké<

notes; at night relative to the kind of frogs, switch ~ stands, switchès ; and- Ag toi their
b eneral condition .

Make note'of ;any railroad erossings and roughly the_angle and if "possible note if
it is made of ordinary'rail, heavily' reinforced, manganese steel or'any.' special feature
relating to the same. '

(10) Track, fastenings .and ô ther .materials .-==aLake'spëcial ob'servations during the
day . and record at night notes relative to type,`lengt~, number of, bolt holes in angle
bars,- .and in case-any other ;type of joint is diséovered, make note relative tô'same.

Notè during inspection any guard rails oncurves, bridges or in tunnels .
Note' or sècure : information relative to the'. use of tie plates, rail' braces ' or ; ânti-

creepers.

(11)^ Ballast.-Be careful to make sufficient notes'of the xdifferent kinds\of ballast
so that .a close, approximation can be calculated from notes: 1liore• particularly note the
kind of - ballast " and 'both : 'from inquir9 and observation' determine its 'depth, ' note as .
so many inches ünder .the tie . . . .

, ,
. . . .

, From - inquiry ; ascertain .'thè appro$imate or average'. distance to hau1
_
ballast "on ,

any particular ; line, ; as this feature : frequently` adds s very matcrially, to the cost ôf
ballast.

. . , , ._ : . . , . _ . . . . . . 11_ (12) Track Laying and Surf acing.-As this is entirely 'a labour item it can be
arrived ât . readily ., in the office, but- if there are any special or unusual featûres which
make . this item more- costly than is customary, make notes and state carefully the :reasons for, conclusions arrived ; at.. . :. .

. , . ..-. i :~. , ' - •. -'r • - i , ! - . 3 . .

. , . . ? .
.'.' .... ., . ' . -

. . ... .. . ,.. , ... .. . -. ,s . . .
.

.

(13) ` .Railway Tools .~-No attention' need be- paid . to this - on~ inspection trip.
, . , - .. _ Y . > , . .

(14), Fencing 'Right °ôf , jYay,, Note with reference to : all the ' lino inspected each',
day whether it- is fencéd on `one or , both sides; And the character of ,the fencé. If pos-
sible make brief notes concërning ` cattle guards and wing fences thereto and` an sid e

. z ._ . ,fences at highway crossings: ' ~, ~ .

(15) Crossings and ,5'igns.-Mâke such observations during his inspection as will'
enable him to make notes concerning approximate nurimber of various kinds of sibns, `such as . mile boards,, . whistle posts; . station boards, crossin g signs, 'etc. Note the exist- -
ence and location of over. or under, crossings, gates,° alarm bells, etc.

(16) Intérlocking :and other SignallingA pparatus:llfako general notes regard-
ing, . . . . . _ , _ . .

apparatus coming undër this heading : and its charaeter and location ., . , : . .
(17)" Telegraph and Teleplione" Liries.-Observe - and : make such notes as may be

necessary, stating whethcr such- lines egist - or - not,t the numbcr ` of wires, the `approxi-
mate numberof poles per mile. Secure from proper railroad authority data with refer-
ence to number of instruments and other special apparatus coming under this heading . ,

(18) Station Buildings and Fiztures . F---3fake suitable notes relating to stations and
accessory ' buildings . . At éachstation ï note ~ character and approximate dimensions of
each building, platforms, and coverings :--

the typical mile .
(a) For the usual customary, small station existing at most points an èsti•;

mate will be furnishéd and a proportional amount of same will ba'included i n

(b) SVher 6 a more costly or^moro extensive station and other buildings
exist, further data will be necessary to , make a,- sPecial } estimate of same., In
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such case make such notés as practicable without a special stop and later securè
additional .. data ;if ;necessary from 'the ï main "office -or . from râ.ilwâ.y'- company .
In most ' cases sufficient data will be furnished by, the ràilroad ëompany: ' ..

`i .. . ~ >
(c) ' At large : Stations',` and terminals, this matter : will be' considered by a

special engineër. Make a note for each day showing general . condition of build.
ings- as good, fair or poor.. . . ._ . . .. - . , .. .. . . _ . .._ - . . , _ , <(19) General Office ; Building ~ and Fixtures.-The ; inspecting engineer , will' not -. .. . .. .consider♦ this matter at all unless instructed to 'do sô . . He should,' hôwever, ma.ke_ note -

. ,. ~ . . . . . • .of such buildings. " .
(20)' Shôps, Engine=h .oicse . and ' Tzcrn-tâbles .--The 'railroad company, will, fùrnish .

complete data for ~ all struc-tures coming lunder ; this heading, and such ;.information
will be furnished `to' the inspecting engineer. : He should, however, make - général note., . .

. , , : ,of their existence, charâcter and size
Where ,these .structures occur at . terminals and . at . the • larger ,• places whéreinspecting engineer will , probably stop in any event~' - he' should`make fûll 'notes

concerning the . structures` as to size, kind, character of construction and any other
special features, to enable an appr9ximate , estimate of the value of the structures ' to be
made .

. ,. _ . . ,~ , ., ; . . . . . , e . .
'(21) Shop 1lfachinery~and Tools.~-The inspecting engineer,,will give no attention'',

to items coming
,
under tnis heading unless he is specially,requestéd :to do so; in which

câse a fûll list and description of the item.s .will .be furnished him .inorder'that he may,`. - •. , _ . .makean approximate check:

stations and information concerning . their character. ~ . _

If there - are any spe~ial features, such- as,. reservoirs, dams, -or : treating -,plants .
he must `secure = from pro per, source rysufficicnt information for lui ; estimate of valué to-
be ' made. The ' railroad compar~p will _ftirnish'completc - datA ' regarding these" matters,and in' general Mit will only be ' necessary.'for' • the ; inspecting engineer , to check . such
information . , ..
, _ ,. .. _ . . . .., -

(23 Fuel . Stations .-Tho inspecting, engineer should note the location . 'and char-acter.of;all:the- fuel . stations. . Complete data will ;be furnished"by the railroad company
ofall.. such stations ~ and in general -itsvill~only. be necessary. for ;the ; field engineer
to check, such data., *

(24) Grain Elevators .-=-T he inspecting engineer , should . make note of the location ,of anÿ' elev htors belonging to the railway compâny, , and, if ' possible %state kind 'of',
construction, - capacity :and- type.. .: s . .

;(25) Storage iVarehouses :-Inspecting engineer„should maknrnote of the, location
of any stortlge'warehouses, and , if possible give appro%imat8'sizo and type of construc-
tion.

Buildings comins under this classification nre not the ordinary freight warehouses
where freight is received for shipment, but are houses in which merchandise is stored
and which is operated as a storage , w~ rehoùser solely .

(26) Dock and wharf-
.'

property.-Ifake sùch notes as practicable .
~; ..

(27) E~ectr:c
4 ,
liglet plants.-If the existence of any, plants coming undcr this head-

ing como to the knowledgo of the inspecting engineer lie should make noto of it, and
notifythis officep mptly of its _location ., . _,. : .

(28) Electric . power plants.-If tha- existence of any plants côming under this
heading éome to the knowledge of the inspecting enginecn cc should make note of it,
and notify this ôffice ;Promptly of its location.

(22) iVater Stataons.-The inspecting'engineerwill note 'the '. location of wâter
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(29) `Eléctric'Power'trânsmissiôn .--If the existence of 'any plants . coming: ûnde r
this :heading come to the- knowledge of the -inspectina engineer he. should' make' noté o'f'-'it,` and notify this office promptly of its location .

- ~ ~ ~° °~ , ~~_ - . . - > .<_ . ,• _ . ,ï . ..(30) Gas producing_ plants .--71f-'-the existence of any, plants comin
..
g;under this

heading_ comë. toc-the knowlëdge `of: the inspecting engineer he should make note of it,
and notify, this office promptlÿ, of its location. ,

"(31) f 1Eliscellaneous' ;structures .~Ünder this . heading are included 01 . turesstrucwhich : do . nôt come - speci ficallp .under ' some one of the - previous classification : ;= They
should be noted in as great detail as thé case wa.rrants.

The tÿpi6al`tinit includès an item to cover the occasional •minor , structures`char,- ed
to this account: -'

He must pIân his inspectiony with care, having reference to time schedulës ; = the
time necessary-for stops in towns, " etc., having in view the`economical and egpéditiou s

(e) Speciâl details.-The irispect ing engineer will, before beginning his inspection,
thordughly familiarize himself with'thesë titledinstructions and with the pamphlet en
"Classification of -Egpenditurés yfor `Roâd_and Equipment," . and will carry a copy of
each with him. •_f . .

He will-also carry, a 6-foot folding pocket rule .
H~ will also carry with himsuch data relating to the

lists, etc. ; as may , be available.' :.-. ._ _ ~ . , . .,

, . .prosecütion ofthe ~qork. -If he goes ovéra linë twice, oncekgomg .and once returning,
: he should divide the.work bètween ~the two trips ; for instance; ' observing track, going
one wayrand buildings the other. ,

In'the course of his work,the inspecting engineer will probably be ble to pick tip
items of information as to unit prices àt .the present time, fair average unit i prces, Ân d„ , * . . ~. . , . . . _cost " of i certan elements.`k` .t
source : _ . , .. .. °

Hë shoùld also note, on each line or portion thereof, the general côridition of the ,ro ert `p p y, .whether, it . has been maintained in good operating condition ; or whethè r it .has been nllowed to ,depreciate unduly. 'This .should be noted on-each`sheet:'
As soon as the inspection of a line is cômplered, the, results should be sent, regis-

'tëred, tô _tho office at Ottawa, in-order that they may be ësanïined and worked up . . . : ;-
-011Lany of the items included in the various accounts aré included . in the 'typicâlunit.' The primary features to .be observed`by the inspecting engineer are tho items

which Yary or differ from that unit, or are not included in- it, ` deductions or additionsmay be made as the facts require: :, •
. These items are the following :=-
(2) and (3) Rea1 Estato : Unit prices of these are, of course, subject to wide varia-

tion .- The inspectins engineer can
I
obtain tlmuch information on these matters,, p ar-t icuIarly in rural ° territo ry ; but 'müch will be obtâined from thé companies or will b e

secured elsewherë. - -

- (4) Grading.-
(5) `,Tunnels. '
(G) Bridges.
(11) Ballast.
(14) Fencing: .
(15) . Crossings `and signs, so far as
(16) Signals .
(18) Buildings.- Y .

'(1J) to (31) Special items .-'
For thesQ itënis; more or less complete data will be furnished by the railroad `com-

pany, and they should be "carefully observed by-the inspecting engineer,° in order that
areasonablÿ close check may be made .
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If ' any: items are overlooked be sure that it is the small ones, such as signs ; and in
any . event give the .léâst attention to thë least- important itéms .

Inspécting engineers should bë in thorôugh : : hârmonÿwith',th e_ geiieral plan and
methods of this work, for only in this event can the best results be "obiainéd :

Each inspecting engineer , must . report' daily by mail to the head -'office, . in-. Ottawa,statingthe l work done duringsaid+day,-andxmust keep,the central office informed âs -towhere he can béreached bymail and . by telegraph . .If;necessary, use .the~telegrapb,
but - avôid :such ûse as much as possible, and in the `pvent l of a long message-being neces=
sary; send night-lettër_ or daÿ-lettér ascircumstances . dictate., . .

(f ) - The ' inspecting .
.
.en<gineer : should `make note ôf all uecessâry work, specifi-

cally stating, if, pos"sible, its , character
I
and amount. _-,.In 'the mannérm, above ; describëd,'' all of th e lines of the . Câ adian Northérn Rail-way ; system, ' with, the ezception of , the Halifax' * and , Sôuthwestern ✓ Railway . in , Novaï Scotia, and .the . Niagara., - .St. Catharines and . Toronto Railway, • and all of the Grand ,Trunk Paeific; together , with a'-few typical ; sections ôf ; the Canadiâri ; Pacific;"were

covered by, our field engineers between' thé middle of Ôctober, and° the end of the year.:Very fortunately : for us., there wâs "no snowfall until late in' the see,son;'and we wérè
able , to, complete our work practically with no snow on• the ground .

Since : the beginning of 1917, the Niagara, St. Catharines and Toronto ` Railroad ,has been inspected, ; though under' less ,\ favourable conditions,- but no 'inspection hasbeen made of the Halifax and'Southwestern Railway:
While the above described work was being carried on in the field, information wa bslowlcominy g in from the" railroad company.; ~'As fast as 1received, this information"was worked ; up iii,. the offi ce. So-callpd typical units were - prepared, - the items of~

property.being elassified'in accordance with .the classification adopted by the . Railroad
Commission, and the valué.s of certain standard itéms' such as rails; frogs 4 and switches,
track fastenings, and _other items which might fairly be assumed as standard; were ~listed ; .' variable items being left ^ to. be'filled in after the completion of the field work.The standard items and the quantities of excavation' were worked up from the profiles,p lans"of stations and , sidings, rail maps, and other information received from' the. . _~ . . - , . . .companies. R 4" - _When the field men returned

'

therefore,
profiles received u

611 of this -information was available " :and all the_ Profiles to that time had been
. 'the, ,ong e over and quantities

calculated, assuming the surface of the earth to be level . ', Each field man was there-upon assigned to the final computation of lines in his territory, bâsèd-on thé informa-
tion which he - had sécured= with reference . to° slope of ground a and classification, thegradin ~

g"quantities were correct.ed, a11 the other items checked, and the special itemsinserted.y The record for eacli line with `all computations, was kept in a separate book,,
in the `front of which was asted the typical unit for that line with the 'average costTer mile; excluding items purely , spécial, and at the end of each are computed the final -~cost of reproduction per mile of such line, and its total cost of reprodüction,` inclùding
overhead charges, together with the depreciation. . .t . ... , . .

The} final result for each line was entered upon a card, and the' cards kepttogether in û filing - case. These cards, together with the books, constitute a permanentrecord of the results for each line, and can be used in` future as occasion may, demand .

.20g .-2 .
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S an illustration ôf a typical unit and of the wcârd which goes'with i t :-

CODiDiISSION OF
INQUIRY INTO R.AILWAYS AND TRANSPORTATION.

TYPICAL IIICIT.

. . . . Saskntaon=Dtunson .
Canadian Northern Raiiuay . : . : . . • • • • • • • • • • • ' ' ' ' ' • ' ' ' ' ' '' ' 302 •5 miles .

Single track .

Depre-
ciation.

2 iRight of way and station grounds. • •,•• •• •

3 'Real estate .-Special . . . . . . . .. . . . . . . .. . . . -
4 Grading

.
d rubbing . . : . : . . . . . . . . . . . . . . . . : . .-C1earing an g , .

Othe g̀rading items . . . . . . • . . • • • • . cA '
5 Tunnels-None : . . . . . . . . f .j .
6 Bridges=None . ~

Trestles, etc . . . .1 . . . . . . . . •Culverts, pipes, drains, etc . :. . . .~.

7 Ties 2985 per mile at 70 cents '- :•

$3,645
~ .~ . . . : .

. .' SG3 3
. . . . . . . . . . . . . . 126

Bridge ties 1•8 M .B .M . at $55 . . . . . . . . . . :I
Switch ties 1-8 Turnout at $55 ~ •-• •

8 Rail (60 pounds),104 tons at $39 .02 per ton : • ~ `• .

Frogs and swltches . . . . . . . . • . . • • I , .9
10 Track fastenings and other material- $276

110•3 % A. bars at $250 .22 per mile= . . . . . : . . . . . . . . . . . . . . . . 53
110•3%boltsat48 .05per mile= . .. . . . . . . . . . .... .. . . . . . . . . . . . . . . . . . . . .
Spikes' 3, 000 ties at 2 - 6 pounds per tIe -78 cwt . at $2 .73 per cwt = . . 213

=
. .

Tie plates per mile at `- each - . . . . .° . . . . . . . . . . . . . . . . . . . .

3, 645

.759

' 2,188-4,058
49

542
11 Ballâst,-1 ; 646 cubiç yards per mile at 75 cents per cubic yard in place . . . :. . • .•• 1,202, ,'11

Track-laying and surfacing 110• 3% of a mile at $550 per mile plus (for laying) • 5 632

of a turnout at $50 each .. • • • ' ' ' ' • ~ • • 20 '. . . . . . . . . . . . . .
13 Roadway tools,1 outfit at $160 divided by 8 . : . . . . . . . . • . • • • • . . . . . . . . . . .
14 Fencing-right of way-2 fence miles at ;250 per mile, plus cattle guars and 5~3

gates .: . . . . . : : : . : . . . . . . . . . . . . . . . . . . . . . . . . . . . " ' •

.] 5 Crossings and signs . . . . . . . . . . • . . . . ' j ' • • . . . . 37
.

16 Interlocking and othersignal apparatus, 10% station semaphore at E40: . . . : 4

17 Telegraph and telephone lines-1 mile at $306, plus 10% for instruments, etc . . 337
°18 Station buildings and fztures: . . . . . . . .. . . . . .. . .. . . . . . . . . . • :•'•••'" """ 486

19 General office buildings-None .
20 Shops, etc .-Special.
21.: Shop biachlnery-Special. . . . . . : . 23-1
22~Vater stations.. : : . . . . . : : . . . . . . . . . . . . . .. . . . . . . . . . •• . . . . .. 113,. . . . . . . . . . . . . . . . . . .. . .

• 556Fuel stations : . : : . _ ." : . :
. .. . . .. . . . . : . . . . : . : . . . . . . . . .. -

31 Miscellaneous structures : . . . . . .`. . . . . . •• . . . . . . . . .• . . .
Maintenance and temporary work during construction . . . . . . . . . • • • • 250
Solidification and adaptation or deferred construction . . . .- .-. . . . . . ., . . . . . . . . . . 320

, . •.. . . ~
. . . . . . . . . . : . . . . . . . . . . . . .. . . . i 16,G15Total. . . . . . . . . .. . . . . . . . : . . .I . . . . .

Cont . ~-_ 5% of total ; Dep. of C. =20%=1% of total .
Depreciation of Contingency item . . . . . . . . : . . . . . . . . . . . . . . . . . .
Depreciation per mile of track . . . : . . . . . . . . . . . . . . : . . . . . . . . . . . . .

0

_25336 ,

1,09 2
1,18

9-. 1 5

163
60 1

316
10 .

276
18 .

1
-112

121

.~
13 9

. . . . . . . .

•••

166
51,6M

book .
oTE .-Where details are not shown, they may be found ' in detai l

.. ,, ~
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Card No .
= (Main Line )

S 16,645', (From typ ical unit) x 302•5 miles . . . . : . . . . . . : : . .i 5,035,112
Engine-house, turntable, etc ., at Kindersley. . . . . . . . . . 47,055

Special , - « «. Hanna `. : . . . .. 64,416
Items Shôp machinery at Kindersley and Hanna . . . . . . .. . . . . .. . . . . . . . . 19,377

Interlocker and frogs M.P. 3 - 8 G.T .P . . . . . . . . . . . . . . . . . . .... . . ,,'5,614'
Portion of Saskatoon Terminals property fi: . . . . . . . . . 97,500
. ~ ; 5,269,07A

Overheads: . ~ ~ •
. ., . 71, 316Total land, $660 i 302-5+$97,500 y S 297,150, 24% on land . .

Other 1lfeas. Items. : . : : . . . . . . . . . . . : 4,971,924, 27•2% on O.ri.I 1,352,363
t .

.4 E5,269,074 6,692,753

Rate per mile, $22,125 .
Inspector : Balloch .
Statements : Chadbourn .

For details of overhead percentases, see page s 31-32 .
• . ~

(Face of Card.) ,

CANADIAN NoRTHERN RAILWAY.

Saskatoon-1liunson ,-
V.S. .. . 47

302 • 5 miles.

(l3ack of Card.)
. , ,

M, INTEREST AN D DEPit£CIATION. ,: . LAN

(516 9645-60 ) x 30l•5), ., . . . . . .,,. , : . ., : , .t 4,835,46 2
Special items other than land . . . . . . . . . . ';,;, 1136,46

2 Totalless land . . . . . . . , . . . , . . . ., . . . . . : . . . . . . . ., . : , , . $ 4,971,924 basic cost.
297,150 land.

10% on basic cost . . . . . . . . . . . . : . : , , , i ` 497,192
18~ on land . . . . . . .. . . . . . . . . . . . . . . .: . . . . . . . . . . . . . . . . . 53,487

._-_.-. 550,679 iq)erest ., • ; - ,, , .
171 ~17-2%-on basic cost . . . .. . . . . . . . . ., .f . . . .i 855, -

, -•-6% on land . . . . . . . : , A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17, 82 9
----- 873000 re}n . overheads.

S 6,692 :753 Total.
;. ., . , ° , -~ . . , ..

, Dcpreciation :~~, 658 x 302 . 5) : . ; . : . S . 1, 409,045
.~ . Special items . . . . . . . . . . . . .

.
. . . . . . . . . . .. . . . 34,114

1,443,159
_ ~ . , , . _ - r~ ~. ------------ •

Estimated cost of rcprociuction less depreciation . . . : . . . . . . . . . . . .i 5,249,59 1

N

DETAILED àiETIIODS OF . WOItfi .

, ~ .
The mAkino of a physical valûation ; involves twô ' distinct operations:(a) The

determinationof quantities ; - (b)the determination of the unit prices. The total value
of each item is the product of the qûantity and the unit price.

I foro z detailed information with referenco to" the methods of obtaining these
elements ' n•i11 be found in the report of the Chief Engineer, •hir. W. II. Chadbourn,

which is nttached hereto .` A brief summary, however, may hero be given .

(1) Canadian Sorthern Railway System :
; . _,. , ;.. : ., ., _ .,_ . . , .

(a) Determination of Quartitities.=(Using classification of Railroad Commission .
. , , . .

(2) Right of Way and Statio n Grounds .
° (3) Real Estate.
2p g-2 1
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The_ right of way on these - lines is , practiçally , uniform in width , for _ many`iniles

with an increase_of : width at station grounds-for' a`definite : length, ^all dimensions being

standard : The location of . stations , being known,"togetlïer with thé standard widths ; -

the numbér . of acres "of, tright ` of way, including , station'. grounds, per', mile, ' is ' easily

obtained. At larger towns and cities where the companies possess-terminal property or
_ ., . .. , _ . _ . .

othérT real estate, - maps weresupplié& showing location - of , such : property.- ; e"area

Q were- computed and :tabulatêd and the values , ascertainéd :by special investigatio n
.,_, .__ . .•_ _ , _11

(4) . Grading . .. .-No attempt was madeto_ determine quantities :of grading in the
field . These quantities in thecàse`of the Canadian Northern Railway were determined

f rom the .profiles, - assuming first, . thât the ground ~ was level,and then modifying this

result • on; the . basis̀~ of Anformation noted by the field, engineers. Classification . of

material wasmade on the basis"of notes by the field'engineers; and also the amount 'of.',, -,
cléaring: and :grubbing: Overhaul was estimated on the basis of the profiles and the

location ;- where, although the centre lirie would show , nô cut _or fill, ,there ,was cut on
. , .- . .r;- . -.. . .one side and fi ll on the other: ~ -"

(5)`-~Tunnels:Detailed infogmatiôn .was in' every case secuied from the company

relating tô' .the lenbth and cross section of tunnels. Field engineers noted character ol
. _ . n .~ . .- ~ . . . < . . - r °rnaterial. .

(6), Bridges; trestles and `culverts.: Lists of these structures were furnished by the
railroad company, and lengthsweretaken from the profile.'Weights of stoel or ',quan-
tities of timber' were estimated from standard diagrams, those for timber .trestles hav-

. ing-been prepared -in the offiçe, giving quantities : per foot-length for various heights,

based on the standard designs:-+ Small openings,- such as pipé "and .boz culverts,,~ wëre all
_ s . . . . . ,, r

;. . . S . ,estimated frôîn the profiles.
_ . . . . . . , . . - . . .. . . .-, ... ..

. . , .. _ .. , ... .; : . : . '•: .. • . . . . .

Track, including

(7) Ties.

, _ . - . - .. - . ,. . . . .
-(9) Frogs and switches..- _ , .
,(10) Track fastenings. _.~ r- ,,. .. . . .,
' (11) Ballast. . ; :
:,_ w . , ,. . . .

Quantities of these items were based on observations by the field engineers

together with 'such"informatiôn as was afforded by the profiles and maps of station_ . ,
grounds supplied by, the company. '

Trackla 'ing and sur aczng.-To èstiniato this; - tho mileage , of sidings, as(12)' y f
.

'determined from the picofiles, together with mileage of yard tracks ; as determined fro
m maps or by the fièld engineers, was added to the rnain lino mileage and an allowanc o, , .. ,was made for an average number of turnouts.,e , . . .. . . .

(13) Roadway-toolswere estimated arbitrarily, this item being very unimportant. '
. . . _ . •, , • _ - ,

(14) Fenc-cng .-Quantities of this item were estimated from observations by field :
, . . . •

engineers .

(15) * Crossings 'and ,Signs. ~This item, in , general small, Was estimated, based on
genzral-notes ., . . . ,

(1G) Interlocking and other, signal 'apparatus :`

(17) Telegraph and telephone lines. ' • . ~

'(18) Station buildings and fixtures ., . . . . .w . • ° ;
(19), General office buildings .- ,,

. ti - (20)'Shops,etc . ~ ~

~ (21). Shop mc~chi~nery .
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22) TV ater stations .

. . . ;• . . - ~
. l(23) ' Fuel stations .. _~ . _.

` .(24)` Grain elevators ... _ - ,- , . ,, . .' (25) Storage warehouses.

(26) Dock and `wharf. property.

(27) .,Electric light plants. :

(28) :Electric powere plants . `_ u .. . . . . , ._<. •~. -, .. , . . , .
~- = (29) Electric power trains"mission .

(30) Gas`produczngï plants V , ._ .

. (31) ~Miscellaneous structures.. . ., _ . ..,_ ,
All these elements of -valüe were observed by the field engineers and their generalcharacter notel -; Standard plans for structures and lis6' of 611' structures ° existing

were submitted by the railroad oompiany."These wère compared with the records of the.. , .
field en~ineers. Most Of the structures . were of . standard type andyall that was neces-
sary for the field ëngiijeers to do was - to note the type, as for instance,' "Station Build-
ing, . Type 5." At yards and - terminals, where a large number of : buildings, egisted,
thesë were either noted by : the ` inspecting enginèér, or in some cases ` takèn; from tlie
plans which had been verified in the field. :I Toward the end of the work,' that is, during
thé'. month . of February,` complete' lists of property were received from the railroad ;
company. These were coaréd with the data which our . fi eld ëngineers had procured £
and which had been used in our estimates and which in most cases were found to a gree
closely. Where time per'mitted ' and thero wéré `discrepancieS, " some modification , of

our estimates was made . .
On all the British Columbia lines of the _Canâdian Northern system ; from Yellow--- ÿ,., . .

.' head pass to Port ' Mann, . a nd the lines on 1 Vancouvcr island, as well as branch' lines
under construction, we were supplied by: the ' company- with data showing the aetual - ,
pay quantities, and these were' used in the estimate.' ~. . . . .., ., _ . . ,. .a . ~ a ~
(b) ' Determination of Unit Prices.- ' . „ . . ,

This being an estimato of the cost of reproduction of the properties, it was ne ces-
sary to take unit prices' which should represent fair- average values in recent : years ;
eliminatin g, however, all'abnormal prices, duo to the'war,' and taking account also of
any definite trend in ' prices. :, • `

- In other words, in the caso of articles tho,prico of which has fluctuated from yyear .
to year previous to tho war, but in which there was no definite• trend of price, - either
up or down,` the intention was,to take a fair unit price during the period of say, three.,. -
to fi ve years previous to the war.

Certain' articles, however, show a definite trend in price, so that althotigh there are ;
e fluctuations" from time , to time due to variations in supply` . and - demand and ' other

causes, the avernbro'price may be gradually increasing or decreasins, In such casé, in
making an cstirnate of the cost of reproduction, the latest fair avera ge price, inde-
Pendent . of what might be called accidental fluctuations ; should be taken . In the case
of lumbcr, for instance, :owing to the gradual diminution of supply, the fair average
price gradually. mcreasing during the last ten or twenty yéars. In such `a •lias been •
case it would not be fair, in an estimate of the cost of reproduction, to take the average
price for a" periodnof sears, but°it would be more reasonable *to take the most recent
price, unless the same were nbnormally high or ; low- due _to , accidental causes. 'k Some
other materials have illustratëd the` case of a'gradual-decrease in prâcc} subject :of
course, to accidental fluctuations; such, for instance; has probablÿ been 'the case in.
general with cement, which during the past twenty years, with` the great increase in
American production, has sradually ,̀ dropped in price, although there have been great
fluctuations dépending upon the citent of building operations, which themselves have
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._ ,
been' largel dependent upon financial, conditions- In the case of land; no :accoun

3'~_ . taken of what was clearly` ân unjùstified ,land boom, although it
coùld of course be

in stead~: progress for several years . . "„°might have been
Speakinggenerally, thèrefore; the object sought~ has been to û'se fair unit prices

. : ,prior to the war .
Taking up now the varïous items in order, the following brief statement may b e

made :---
(2) Right of way and station - grounds .

R 1 t t(3) ea es a e.4
inquiry' made by the field

The unit prices :for right of waÿ were determined after
engineers-frôm all available sources, including assessors, real èstate dealers, local resi-

dents, and railroad emploÿees . ` .YÂ special-engineer, 11Sr.` N. Cauchon, was charged with,
Montreàl,

the` investigation or tnis suojecc À 4

Tôrônto, OttaSVa,~Pinnipëg,`ând Port Arthûr, At Edmonton, Calgary
; Vancouver, .

the=field engineers made apecial" investigations on these matters . ° Assessed valuations

weré obtained where practicable and cômpâred with estimates received'from other and w° +

The valuatiôn of real estate has probably . provoked greater discussionthan any

value âhôuld be taken. At any rate, it ha s

. independent , sources. 4 „ ~. .

nwith,valuation mattes. : Undoubtedly, much-of the real estate now ,
other in connection
owned by, the Canadian Northerri Company was procured at a very low price . , Never-

thelèss it is now very valuable, and in an estimate of the cost of. reprodùction its present -
been taken. Of côurse, it may be objected t o

this, that the increase in value that has taken place sincé the original purchase has been

due to the presence ;of the railroad, and that the whole idea of éstim~zting the cost" o f

removed, while othér conditions, matis of
reproduction by supposing the railroad to be

which arè due to the presence of the railroad, remain the same, is an imaginary and
- if the railroad were not in esistence,

impossible ~issumptionl ° This is undoubtedly irue, .,
prty,values would not bè what they are, hâving been largely creatëd by the railroad.

However, no other: mëthod seems practiçable. If the increase in real estate values,

which applies :to private propertieâ as well as to . railroad property, bas been caused by

the presence of the railroad; it may be uTged that the railroad should not ebQ derived ,

in â valuàtiqn of its property, of the benefit of _valués :which it itself has brought âbout .

It is true that the original cost was much less, but we are not estimating original cost.

Here is one of the cases in which confusion •betwecn the two , bases of value ,bas fre-

9
observed,

uentlY arisen: and has 'rendered results misleading. It must bo carefully

however, that in estimating •th,~ cost of reproduction ulthough the railroad is suppose d

removed, it is - not reasonable to ' assume that ' all A other conditions remain , in their
railroad

present condition . Certain eléments' which would be cleârly different . if the
assuméd to be different . Fôr instance, alongside of a,railroad

were removed, must be '
in a farming or fruit district, a factory or cannins establishment may have luter

ing land on both sides of the track, perhaps with buildings and siding s
sprung up, occupy
on both sides of the traek, possibly with connections or pipes between the buildings,

either over or under the> track . ~ Just back of the factory my.be farm lands.- , Now in
itsAil. n „ t .1hA lnn must ba taken inw

estimating inc cvn, v i
aal,present position, the right of way along these factory sites should not be esti- . '

mated on the basis of manufactu;ing land, but as farm land . The factory followed the

railroad, and was put where it 1s because the railroad was whcre it is . If the railroad

had been 100 or 1,000 fCCt AWay, the factory" ~could have been 100 or 1 ,000 feet away, :

however, the factory had preceded the building of the rail-alongside the railroad . If
•road, and the latter had been laid out through the fac tory property, tlien the fight o f

way there should be based on the value of the land for manufacturing and not for .

farming purposes. This is another, illustration of the fact that in estimating cost of

reproduction, that , reproduction must : be assumed to be carried out essentially : i n

ùccordanco with the actual historical development of the property, It is not possible,
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howevér, . to always carry thiaL principle through consistently, .particularlÿ : in the-case
ears ago through a city, may xhave really- deter,-

of ân old road. - A' road built fifty y
mined the' character of the right of waÿ along its line. It may .be at,present -of . poor

- quality, with cheap 1Qdging houses, while a mile, away may be an expensivé-ând exclu-

sive residence district. If the railroad had been located a mile away, - these districts

might have been ' interchâ.nged. Nevértheless, ' such 'transposition . ca:nnot be assumed

in .the valuation. This is one of the difflculties of the reproduction method; which like

âll methods; must be applied .with judgment and`good sense,•carrying underlÿing prin=_ . . :

ciples as far as they are fairly applicable, and no - f arther.

I believe it justifiable, therefore, in an . estimate of the cost ôf .reproduction to esti-

maté real estate . values as at . present . existing, even though' they are far below or , in

éxoess of the ` original c o st, : and have been brôught ; 'about in some degree ; by , the .~

preeence of thq railroad: This, at all events, gives a consistent, result,° and,-, if criticized, ,
it can be only, as - already ;explained, on the ground that the real value may be neithër

the first cost ` nor the cost of reproduction, and that both elements may have to be

considered in determining what that real value , is.
. . , . - ~. _. . - ; ., ..- •

Multiples for real ~ estate ti 'al~cé .~--It has been customary in , many valuations, after

determining .the fair price of real estate per acre or
,
per foot ; based on the ;valuè of sur ' -

rounding lands for the purpose for which such lands - are used or .available, to multiply -``

such values by à certain factor, varying according to,, circumstances, to .obtain the
The

figurés .to be used - in .estimating the value of the ra
,
~lroad property. huse of; these

so-called multiples is based upon the fact that when a railroad :company buys property

, requiring it in a continuous strip for right of way, and in particular, locations, and o f

particular • shapes for stations or .terminals, it is as a rule, necëssary for,the company .' ''.

to pÂy ` a higher price, .-. and sometimes ' a very" much - higher price-per unit of, area,

than the land would be worth for the same purposes for which adjoining property is

used. , In buying right of way a .railroad company ;crosses numerous parcéls of property

belonging :to'different owners, :taking portions of each estate." ' Such takings may, dam=

age the remainder of the estate, as for instance, where the right of way ,separates a
farm into two portions, '6r' whére - it comes betwcen` a man's ` house and his barn,- or',,
where it destroys his .well. Turthermore, even the presence; of the, railroad with its

noise and smoke maÿ. bé ayreal damage to .the property. If a- railroad company takes

one acre from. a farm of ten acres, thô owner claims compensation, much greaterthan` °

• one-tenth the salue of what he would take for his entire farm, and_ in - general, it is

right that hoshould be paid more. In other words, the railroad company.`has to pay

not simply for the land, but for consequential or severance damages to the remaining

:
; . Ÿ ; . .

land.-'
ILoreover,- it is practically certain that in laying out fi railroad there will be build-

ings on- some of the right of way which will have to be moved or destroyëd, for which

of course , the railroad company must and should -, pay., ' The fact that such additional

cost cannot, be estimated with accuracy, " is no argument against its inclusion. The

additional cost would uinqucstionallÿ - exist by the first cost method and should reason-
ably be allowed for by, the "reproduction . method. ,That this is true will be perfectly

obvious from thô following illustration : In building its tcrminâl in NewrYork City,
the' Pennsylvania railroad was obliged to purchase several ° entire blocks, with the

buildings upon them, paying, of course, not`only for the land but .for the buildings.

The latter were immediately destroyed and the terminal building érected. Now, in the

case of, a now propertyy like this,4 the ' original cost and the cost of reproduction will be

identical . : The first cost, :would ; of course, include the cost of the buildings which had

been destroyed and which find no place in the inventory of the .property. If, therefore,

by the cost of reproduction method, the land is simplytaken at its value or co'st, the

value of `tlhis piece of property is much underestimated.

' Sometimes;- too, an, owner will "hold . up" a railroad co pany,- demanding an .Ÿ.

extremely high price for a small • Parcel, and juries in such cases are often liberal-
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- .towards owners in awarding.. damages . - It' is 'also unquéstionably right that' if -a - man' s
property is'takên away`from him agâinst his will ; ho should be paid a sum which' underno, circumstanceg would be', less wthan - its' fair value, and whiçh, theref ore; wollld gene-rally be .moré than,its fair xalue.' `l1orèover; if a`portionof â nïan'sland is taken,i t

entire property. This is ±well recôgnized ` in" the principle which allows no egcess con-

the -taking of a ,portion of ; a piece of : property Nyould be greater than the value' of' the

__- farm, the remainder: ma , ~- be worth "nothing to ;me. ,., Fréqûently,, the fair . damages fo r

portion which its area bears to -the, total- originâl : area ° : . If a railroad takes half mv
.is easy to `see that the value of the remaining land may `be much les,a thàn: in the pro-

., . . ._ .emnation;oflands for public â improvement in cities .
-

:; . ,
Since the décisiôri of the ♦ IInited States-Supréme Côurt in the 1~innesota Rate ,

C+asest June 9, ' 1913," the situation -svith referericé'to the vâluation * of réal 'estat e- 'and
right` of way. in' an estimate of thé .cost of xeproduction;: has been quite uncertàin . .The `
coürt .said t--

_ .~ - ."gssuming , thatthe' companÿ, is entitled . tô a reasonable âhare_ in the
general, prosperity of the communities which ' it _serves, and .thus to - attribute" ;`
to .;' its property- àn inerease" in',-value'-- still the increase so allowod;' apart °
from any improvements it may . make, can' not properly ~ extend bèyond the,--.

_fair average - . of , the normal market value :.of land in -the , vicinity having â_ rt
similar charâcter. ,: Otherwise ` we enter' the reâlm of . mere, conjecture . We
therefore hold that it was érror .to base the èstima tes of value of the right of vway, .
~ards; and terminals .upon the so-called railwây. value of the. property. ' The coin-
pany would certainly, have no ground of complaint if it wére allowed a value for .
these lands equal to the fair average market value `of similar land in the :vicinitÿ,

° without additions by` the use' of multipliers,, ôr otherwise, to covér F bÿpothetical ' -a
outlays:' _ The, allowances - niade below for a conjectural cost - of acquisition and
consequential `damages must be "disapproved ;, and in, this-view we also thinkit .

" was error to add to the amount taken as, the present value of, the lands tha`further
sums calculated on that value which were embraced in the items' of" Engineer-, . .
ing," `.`. Superintendençe," " Legal Egpenses," "Contingencies ;' ; and " intere"st
during . construction:'- . ., , ., , _ . . ,, . . _ . . r. . . . . . .

This statement, however, inay~ be .considered to be merely' a' disapproval of the
, cost of reproduction as the real value, ~ and not as ~ implying that in an estimate of th e
cost of reproduction no multiples should be used. Certainly an estimate of value'should :•-;
be one thing or - the other-either the ; cost of . the reproduction (with or" withôut ' the
deduction` : of depreciation,' accordingTto circumstancés) . or the' . original cost (with` or
without depreciation) . -The true value is to be determined by the ' court . or other deter=
mining agency on the basis of éstimates; and. these'estiinates : should be éither ;the ori=
ginal cost or the , cost - of reproduction. ; In`estimating the ' cost ' of .reprôduction; it is
perfectly

•-
e right of way shouldbà taken as of greater value than merely

.t at ofadj ining lands; @because such Qalue` would-be léss than it would 'cost to repro-
duce the `property, since consequential and ' severance damages . ought to be paid and
would have to he paid, in addition to `a higher price for the ' land'itselfAhan-the value
of `Âdjoining lands ; for the .reasons : , (1) that it is taken from the owner without his
consent, and (2)` that only a part - of his property, is taken and the value of aho `remain-

' der impaired .
The above

.
considerations indicate clearly, to my own mind, at least, that the repro-

;duction value of land mustnecessarily includô som`e factor or multiple by -which .tho
fair value, if baséd upon the, value of , adjoining lands; should be multiplied. 4 thQ
original cost is obtained, that original cost will surely include such mûltiple. What tho . :
multiplier_should be is uncertain ;` and there is nothing to déterminô it except judgment .
and esperience: , ; Instances` of actual linés which±havo been constructed in the United. States through farming districts, have shown that the railroad compân~ has paid`for
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for
its right" of way, on the average, four or five times the fair ,value of adjoining .lan

. < . -,
farm

.
purposes.'% In cities and towris; also, a r4 ilroad'çompanytaking` land by . right .o

eminent domâm, must, as a ruléL,pa3: in excess_of its fair valué ; the multiple, however,
being différent frôm`that in the case of farmlands .

11n-the present e'stimate, therefore, I_ have' continued to use multiples for, real estate
values. If your -Board shôuld consider them .unjustifiable, the ' éstimate- may éasily be

modified accordingly. - . The-multiples whiçh I' have used are moderate; and much less

than those`which have béén" used 'in -somë other-valûâtions . For - the'niajor portion of

the right of waÿ;Rthé multiple has been two ; in other words,' the unit-price of the right

of way lïas been tâken-as twice the value of adjoining lands for the purposes for which

such lands are used or ° available; • while in, cities̀ and towns themultiple ' lias ° been one-
and

:_ ~
one-quarter ; in ôther , words, the valué

.
of, the land has ,,been taketi ~ at - 1- 25, of the-

value of adjoining prôpérty for'the purposes ,for which sûch - prôpérty is used ;or: avail-

âble. In-some'cases, as in` large'cities ' where special ; investigations wore made,- no

. speCific multiples were us0d ; or, to•express it in another mânnér, the figure 'giveII as the

fair value includes the multiple,' and is our estimatë ô f what the company would` have

to pàÿ, without obtaining " that figure. by taking another-figure and multiplying it by ,
a- factor.

.; r
. ~

Items.ly-17.=The .unit prices for grading,of the various classes;clearing, grubbing

; tunnels, bridges, ties; rail ; frogs . ;Ànd switches, tra 6k 'fasténings and otlier material,
.ballast, track laying .and , siirfacing, roadwaÿtools, fencing, -crossings`and°signs ; inter- ., .

locking, and telephone and telegraph lines,' were determined after , careful• considerâti9n

and from compïarison with, actuàl contract prices, - consultations' with Messrs .'- Ifellett

and Johnson,Aas heretofore explâinëd; discussions with the:members of the,engirieering
~ .-

staff; comparison of data obtained : by thé ; field engineers, ; consideration of charges for

freight, unit prices at mills, location of ballâst~pits, 'and indeed all pertinent informa=,
tion which was available. :• These unit prices were : varied on different lines with. due

regard to local conditions, and the„historical • development of thé property. Inr other

words, , a line built } tlirough` a territor~ already ' o c cupied by, another lin e; ~coûld have

certain unit prices'lôwer than those for the latter line, which, when built, had to con-,'

struct its own roads, often through difficult grounl, for transfer of materials and sup-, . ;

plies . -- For this reason some of.,the nnit"prices for the Canadian Northern`lines in ter-
through, which the Grand, Trunk Pacific - had previously ; been built, . have beén t -'ïritory

-' taken somewhat lower than° corresponding prices for the Grand ; Trunk Paci fic. .' The
endeavoûr has of course been made to arrive at unit prices which were fair; and while ~

perfection in this respect ;cannot be attained, it is believed , that the prices used can be

, • - ., ~ •. . . , . . ,subject to but - little criticism.. . . . - , , ~

Rems 18- 3 1 .=-11 s
. . , . , _ , .

pecial ~ eng ineer or ' architect was, employed to ~ ésaminé the ~~ .

standard plans of allstructures, except bridges arid' culverts, and to prèpare . estimates

of the cost of reproducing the same." This engineer, Mr. Horner, visited` many of the

important ,points on the line, checldng up the standard plans and informing himself

witli reference to unit prices, and finally made - completo , estimates of cost of all the,-'
. , .. . : „ ,. .-.. ... j ' . .. . _ : l . ' . _ • y .. .

standard structurés. - ,
There is but'one grain elevator owned by the, Canadian Northern System, 'namely, - -

that in Port Arthur. This is an elaborato structure, said to be the finest and most com-
pleto grain èlevator in the world . _ Its cost was `estimated by Mr. C., D. Howe, - con-
sulting enginéer and former student of the writer, and until within two years ëngineér-,

for the Board ofGrain Cômïnissioners of Canada., Mr. Howe's experience, extending
through a number . of sèars in the design and construction'of structures of this kind, in :

. which -he hûs probably had'as great expe~rienco as any man in Canada, made his 'opinion
as to the cost of reproduction of this elevator very interesting . His estimate was about ~
12 per cent greater than the côst as reported by the company, substnntiating, , therefore,
to this extent; Mr . Horner's estimates fer other structures which ran from 10 to 25
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per cent- in excess of ; the . costs submitted by the company. This excess was due, no
doubt, to increased pricés since- the structures -, were built, and the fact . that many, oof',
the structüres'were built' bÿ the railway company, which made nô charge ôn its books

ial .for.. haulage of -mater. , . _ ~x. . , .
In addition to,the numbereditems on-the TypicalIInit sheet; . two"other items have

been added which should be explained, nâ.mely :' : " Maintenance and Temporary: .Work
Düring Construction,"' and " Solidification and Adaptation,", or " Deferred Construe-

• , -- -. :- • , , - . , d
tion." : , . ., . . , , .. . ,. - • - ; ~ ; ~ .

Maintenance and:Tér'rmporary jVork During Cartstruciion:.=A contractor for .a por-,_ ~
tion Of 'a railroad line has to la y and maintain track until it is accepted by the : company. .'

. Aftér it is accepted, it ,`vill probably be .used for some time for . the -trarsportation of
mate rials, etc ., to sections' lying beyond. %, For this purpose it has to - be-maintained by
the railroad company at a cost greater than the average cost Of maintenance of a line

after the - grading has ` come to ` a staté of equilibrium. The cost of ' such maintenance
-should fairly bé charged -to' the cost of the'work . It i& an operating' espense that is not,_ . .
met'by, any corresponding revenue:' In the present`valuatiori' an allowance of $250 per
mile has beenmiade for thisitem.

. . . :-, . . . , . , .
Solidification and Adaptation' in=othër ;words "Deferred Construction r .Afte r

anéntire line is put` into ,operatiôn; ,~ its maintenance will-be more costly for a term of
years than later, because for à certain• period there is a settlement of. embankments, a

r washing-in of the- slope in 'cuts, a filling up of ditches, and ° other sources ôf . expense, .°
which disappear .after, a term of years when the work has reached a state .ôf equilibrium; :
that is` to say, a ' railroad line after being put into operation would soon' shoAv 'ân undu- .>
lating profile'due to the settling of the fills, and such sags have to bQ taken.out by rais- .'
ing the track and putting in new . material . Oftentimes the ballâst is lost in this way,
as new earth`has to be put in above existing ballast, and new ballast on top`of that.

This item is a proper charge to construction : Its amount, like all others, is üncer-
tain." ' In the valuâtion of the railroads of -Minnesota in ;1908' the ~. engineer's :repôrt'
allowed a'total of nearly $12,000,000 for this item out of a` grand total, not including
equipment, of about $33 9 ,000,000, or, about 31• per ,centof the total. - ExplAined other-

wise, the allowance for this item was nearly $1,200 per mile.' The proper amount of this . .
item should=vary with the~ amount of grading, increasing with thé amoûnt' of earth=, '
tvôrk. It should also vary to a certain`egtent, with the length of . the line, independent
of the amôunt of earth-Work. ° . Iri other words,. the' charge p

,
er; mile should be â con- '

staut plus a'certain` fraction 'of the cost of grading. 1lfter careful consideration, the
formula ,$200+o of the ' cost`of grading, has been,generally adopted for this' item:

- It gives results much lo'wer, than' those used in Minnesota, and lower than'those which
have been' used in- many `other ,; valuations, and very likely it is , too `low. - For a light,...

=prairie line, where the grading costs about $4,500 per mile, -this item therefore amounts
to $350 per mile, while for a mountain section,,where the gradins amounts to $45,000
per mile, 'it would amount to $1,700 per mile. This latter woùld seem to be too much,
for : the reason that in such sections the _ fi lls

,This
be largely of rock, and 'the settle-

ment would be less than in the, case of earth. , Me formula was therefore môdifiod .
âccordingt to , local conditions; and - in isome cases, was made $200--~J~ of the cost of
grading. Like the other elements of a valuation, it is incapable of exact 'determination., .
The main point is; ,that i ' was taken as $ 2 00 .per , mile plus ' a varyinb fraction of the
cost of gradin g. I am convinced that our total allowance for this item is low.

It should be added-that where the field examination of a lino showed the sags had
not .been taken out, or ditches kept open,-'in other trôrc rs, that the e_penditura. con-
templâted by this item subsequent to*completion of -the lino had not been made,-tbe
item svas either not included at all or reduced to such ,é amount as the field,engincers
csidered proper.

J .




