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able to agree then they shall choose a third
engiseer of bike standing, and the vote of
the majority shall be final and bimding.
The reieree engineers herein provided f[or
skall have power to affirm, modify, or re-
ject the order of the state Board of Health
subenitted to them, and their decision, as
reported o writing to the governor and
attormey genmeral, which shall be rendered
within 3 reasonable time, shall be accepted
by the state Board of Health, and shall be
enforoed by said board in the manner pro-
vided for i this act. The fees and ex-
penses of said referee engineers shall be
equilly divided between the city, village,
carporation or owmer requesting such ref-
erence and the state Board of Health

Sec, 5. It shall be the duty of every such
mumicipal council, department or officer
kaving jurisdiction to provide for the rais-
irg of revenues by tax lewies, sale of bonds
o otherwise to take all steps necessary to
sooure the funds for any such purposs or
puipaied ; and when so secured, of the
tonds thereoi have been authorized by the
praper municipal authority, the same shall
be considered as in the treasury and appro-
pristed for such particular purpose or pur-
poses, and cannot be wsed for any other
purpose; provided that the bonds herein
authorized to be issued for the purposes
enumerated in this act shall not exceed g
per cent of the total value of all property
in any ety or village, as listed and as-
sessed for taxation, which may be in addi-
tion to the total bonded indebtedness al-
lowable under the provisions of See, 2835
of the Revised Statutes, but the question
of the issuance of such bonds shall not be
required to be submitted 1o a vote

See. 6. If any council, department or of-
fcer of any municipality, or person or pri-
vate corporation, shall fail or refuse for a
periad of o di'_l'! after notice Ehml'l. him ar
them by the state Board of Health of s
fiedings and the approval thereof by the
governor and attorney general of the state
of (o, to do and perform any act or acts
required of him or them to be done and
performed by this zct, such members of
wanal or department, and such officer or
afficers, or persom or private corporation
shall be and become personally liable for
such default, and wpon conviction thereof
shafl forfeit and pay to the state Board of
Health $500 * * * o be deposited with
the state treasurer to the credit of said
tard; provided, however, that the gov-
emer and attorney general, wpon good
cause shown, may, in their discretion, re-
mit #aid penalty, or any part thereof.

Sec. 7. An action may be begun for the
recovery of any such penalty by the prose-
cuting attorney of any county in the name
of the state of (rhio in the court of com-
men pleas of such county having jurisdie-
tion of any such party or parties; or it may
be begun by the attorney general in any
sich connty or in the county of Franklin,
as provided for by Secs. 210 and 211 of the
Revised Statutes of Ohio.

ENGINEERING-CONTRACTING

271

Railway Section

Nete: This section s devoted to methods and costs of constructing rall-
ways. It will cover road=bed and track construction, contracior’s plant and
organization, surveying methods and permanent way structures,

The Itemized Cost of the Great North-
ern Rallway System as Estimatsd
by Its Chief Engineer.

In owr issue of April 15 we gave an
estimate of the cost of the Northern Pacific
Railway similar to the ome that will be
given here. Both these cstimates were pre-
sented as testimony before the Imterstate
Commerce Commission in their hearing of
the "Spokane Rate Case” Since the object
of the hearing was to ascertain the reason-
ableness of railway rates on the N, P, and
on the G, N, railways, the railways natur-
ally elaimed a high physical value for their
property. As stated in our April 15 fsswe,
Mr. Halbert P. Gillette, testifying in be-
half of the city of Spokane, claimed that
the estimates presented by the railways
were much too high, [requently being high
not only as to unit prices but a5 to quan-
tities,

Mr. A. H. Hogeland, Chiel Engineer of
the Great Northern Railway, presented the
following as his estimate of the cost of re-
producing the railway new at present
prices,

The mileage of the Great Northern under
operation April 1, 1907, was:

Miles
Main braek...cocoiiniiiniiaianinis 6,523.00
Second, 3d, ath, sth and Gth lm:h. T
‘;n.h Ira.-rll: ....................... !'.4&124’
Grand total of all tracks........ Bi15.58
Mr, Hogeland's estimate of the cost was
presented in the following summarized
form:
1. Engineering . .............. 86 8oy
2. Right of way and station
Erounds .....ccoiorecaans By.ofy.saz
ET, 018 acrem clearing at
E40,000 aquare rods grubbin
186,438,660 cublo yarde earth &
2,873,350 cuble yvards hardpan At
BALERD cailda ¥arda looss
1LTTL0ED cuble vards solld roclk at
1, 765.67h cubla yards riprap M’- i
SEE00 oublc yarda retalnin

ub
104,250 -:-ub‘l.-: yards alope wa
Total grading

PATRIUS .\ ovnnassciarannns 3R, 100
15. Telegraph lines ...... 2,158,383
16. Station boildings and El.-
TUres ..o veevan 3270300
17. Shops, mundhwsts and
turntables ......... 3,667, 000
18, Shop mach:ntry and wools. . Lyrodoe
1g. Water stations. . . 1,083,325
20, Fuel stadons ......oovunen, £7E, 700
21, Grain elevators ............ 32,708,100
22, Storage warchouses ....... 270,500
23 Docks and wharves. ..., ... 1,253,000
24. Gas making plamts......... 15.000
25. Misceilaneous structures. ... 3104850
26 Track and bridge tools. ..... 14277
27. Stores and supplies on hand
Feb, 28 1g07............ 5395463
. Contingemeies ............. [I52901,252
25 Equipment :
Locomaotives. $10,750,328
Passenger
CATE ...--0 - 15704
Frt. cars and
other equip. 25240006  g0.021,184
Taotal . L $aranER 2y
30 Gcner:.t :nd lepl expenu:
(1%, S wﬁ.ﬂﬁﬂ
i R $377.425, 105
3. Interest during  constr
(0%} v i vnnaans 37742510
Grand total . .......... B h616

Engincering was estimated al 3 per cent
of all ftems requiring engineering super-
vision, being all ftems except items 2, 26,
27, 25, 30 and 31.

Right of way and station grounds were
estimated by the Right of Way Depart-
ment,

The grading was estimated as follows:

$Eine § 2228 BRL

1.6 BE1, 000

031 AR L

.45 16,288, bog

065 4,643,023

110 14048, 165

B 3,531,350

8,00 A3 b0

380 l-.a- BTG

------------------- mm!ﬂﬂ-

3 Grading. . conowes B3000H HEg
A Tunnels ....covvricnreranas 7447020
5. Bridges, trestles and culverts. 17.051.028
G Ties coovaniranaana s B0
7. Rails 31054302
B. Track fastemimgs .......... 7:375.405
0. Frogs and switches. ....... 004,450
o Ballast ....nvviriicncnans 10, 500,000
11, Track laying and surfacing.  Gupofgop
12. Fencing right of way....... 760,818
13 Crossings, cattle guards and

1T S 1922160

14. Interlocking or signal ap-

Mr. Hogeland testified that the quantities
of grading were arrived at as follows:
"For B2 per cent of the mileage of the sys-
tem the actual quantities moved in con-
struction were obtained from Engineering
Depariment records. For the balance of
the system the guantities could not be ob-
tained in that way, because no records were
available, and they were estimated from
profiles and by comparison with adjacent
portiens of the system where the guantities
were known. Te these quantities were
added the guantitics moved since construc-
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tion, in widening banks, reducing grades.
taking out sags, filling bridges and widen-
ing and deepening curs. The result heing
the actual guantities as nearly as possable
1o arrive at same, required to make the
roadbed 25 it exists today.”

It will be noted that Mr. Hogeand's es-
mate gives an average of 13250 cu, vds of
excavation per mube of mamnm track, dp-
eributed thus:

Earth ...ovvvecione voviinenmen.. . "E0%
Hardpan .._......._. 154%
Loose rock e 38R
Solid reck -, ... . ooolil. BB
Totall v wivenrraninp rmme i s 1o

Mr. Hogeland testified tha: the part of
the G. K. east of Hawre (4353 miles of
main line) averaged Ao oo, wds, per
mile, whereas the lne west of Havre 1 2082
miles of main line) avernped 45230

Mr. Hogeland gave the percentages as
follows

East of Westaf

Havre. Havre

Eamh _._.......... BBy zroft
Hardpan et e AR =y
1,o|15c-r\o|‘:|s................. i1 = |
Sobd rock. ... ...... .. ... 03 132
Toml -ov--- B T T AP T e

Mr. Gillette :tmﬂﬁl 'I!hll Mr. Hogeland's
estimate of yoodage per mile was much 100
high, and cited actoal records of the G XN,
in the state of Washington where much of
the heaviest grading on the G N is
found  Bot, as we shall publish in detail
Mr. Gillere's guantities and estimates of
coit of each of the milway systems in the
state of Washingron, the reader may make
comparisons for himself.

Mr, Hogeland arrived ar his unit prices
& follows:

Clearing - Per Acre.
Contract price. . . Er5.00
Transporting men. tools an-d !-l.1|:|p]1n. 750

o
Per
Grublang : 5q Rod
Contract priee. . ...oo.ooovuiiinaen. . 515D
Transporting men. €10 ...cvoruaiaai. BIS
f16g
Per
Earth: Cu ¥Yd.
Contract price up 10 oo fi haul. . o2y
Owerhanl _. ... ... . ... .......... D05
Transporting men, etc........_.._.. 0045
Fam
Per
Hardpan: Cu ¥
Contract price up to 1000 {t, 015
Owerhaul i YT
Transpofiing mon, efc, ... ... OOEE
043
d Per
Loose rock ™. ¥4
Contract price np oo form f1, .. &5 gt
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tiwerhaul . D045
Iramipurting men, etc. ... ... DO05E
$0 55

Per
Solid rock...... ..Cu. ¥d
Contract price up to lm il . Boo
Oreerham] _o...oooiaiian . D045
Transporming Men. #1€.. ... 000000, DOSS
$r10

Fer
Riprap: Cu, ¥d.
Contract price. . S50
Creerhaul or train service. . B35
Transporting men, etc..._............ O.I§
$2.00

Per
Rewaining wall : Cu. Yd
Contract price (concrete or rubble). . $7.50
Train Service......evuiciusaiansaeaa.. 080
Transporting men, #iC. . ....ovcvnea.. OO
$a.00

Per
Slope wall: Cua. ¥d.
Contract price. . ..... . fas0
THRE BETWBE . cr ety eanmnnsnsar o NTE
Transpofting men, et ... ........... O.2§
faso

It is imteresting to nete in this connec-
tion that the actual vardage of excavation
on about o0 miles of the G, N. in the
state of Washington was 26,000 cu wds.
per mile for the original construction in
the early 'go's, and that the item of “over-
haul” actually averaged less than 4 ci per
cu. ¥d. for every yard of material excavat-
ed, a5 compared with the 414 ets. estimated
by Mr, Hogeland, The frec haul limic was
1.oop ft. Much the same criticism also ap-
plies to Mr. Hogeland's estimate of the
cost of trangporting men and supplies o
and from the site of the work.

Mr. Hogeland's estimate of tunnels was
as follows:

5232 lin. fr unlined sgl. track tun-

nel at §70.. 8 356240
17040 lin [t. llmhtr |1nrd si'l

track tonnel at 1200 .. ... ... 208 50
6,039 lin. ft. concrete lined sgl

track tunnel (Boulder) at $175 1054328
13813 lin. fr. concrete lined sgl.
track tunnel (Caccade) at $193 2090335
5041 fino ft. conerete lined dbl
frack tunnel at Seattle. $1.848.-
ooo, two-thieds o G, N. ... ..., 1,232.000
I 1 . &, ¥ L. - .3
The unit prices were afrived at as lol-
lowwe:

Per

Unlined tunnel @ Lin. Fe.
Comtract pricn.' for stamdard unlined sec-

T e e S . 11

Fatra excavation. .......ciceavaarana.. B

I raffreeriing men. tools, supplics. otc.., 7

o
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Per
Timber lined tunnel : LinF;
Contract price for standard unlmed

BECTION  « o ooeoonnnnnaaaeiens LB
Enlargement for umber nmg. ... .., =
Timber and iron in place............. =
Transporting men, efc....... el

fin

Comerete limed tunnels:

{ Boolder Tunnel )
Per
Lin, F:
Excmvatlon o ciiiiioi vapasies )
Temporary timber lining...... ... £
Permanent masonry lining. 3
Tr;m:poﬁm' men, e, -... .. .. TSR .
§15
{Cascade Tonnel} Per
Lin Ft
Excavavion .. S LT
Tempaorary 1|q1'!'|:|:r ill1:|1.' ......... n
FPermanent concrete lining........... %
Transporting mem, efc............ E]
fioy

Bridges, tresiles and culverts:

1 stone arch { .‘.'I:'nnupoli.s}. .77

fim. .. 5 Epem
20 steel hnlims I'Ith masanry

piers, 63,557 lin. fo... ... Gaulhg
14934 timber trestles, 42851 bin

B e e Ry Sy
189 Howe truss spans

| T o P R R B wsa
£040 permanent culveris o B
402t timber enlverts. . .ooa0000. LOOOGE

Total .oveviaiinninenioa. Si7gsed

Mr. Hogeland did not give the nusbe
of poomds of steel, vardage of masear,
ete.  He stated, however, that he osed the
following unit prices, to which he sibe
quently added ¥ of. per ton per mile for
transporting the materials, so that thes
unit prices do not include the cost of tran
porting the materials:

Steel in bridges: Frer Tn
Contract p‘l"ll‘.'! r\ea.d}' to erect. { o b

] Y | [ e e TR, )
Mill and shop III.'SP'.‘E‘IPOI'I Eic e R R |
Erection .......... P
PRI - oy i e & e it s, A

Fao

This is equivalent to 4 cts. per b erectel
exclusive of the cost of transportation {rem
Si. Paul

Fer

Masonry : Ca. ¥
FIrst el i wesiinimimmaaas iavins s -glf
Second elasy. . ... L]
Concrete ... ; : &

Excavation, w:ll’ler darm. pumpmg et
variable.
Timber trestles:

Timber in place, per M. .. LT
Piling in place. per ft. ... ... ... &F
Werought irom, per'fb..... ... ... o3

Freight to be added.
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Per
Howe truss spans: Lin. Ft.
P - 1]
............. a7 .00
............. 3400
............................. 35.50
. . 37.5%0
............... 4200
.............................. 45.00
Freight to be added.
Howe truss timber, per M. ......... $a5.00
Rods, plates, eb&.. ... .coviivannas oy
g T 0.025
Freight to be added.
Per
Lin Fi

Vitrified pipe culverts:

-m. pipe

Freight to be added.

Cast iron pipe culverts, §30 per net tom,
phis freight.

Mr. Hogeland estimated 2850 ties per
wile of main track and 2,750 per mile of
side track, at the following cost:
Delivered on right of wir............ 5048
Teain seevice and loading and hand-

| T, O L P .00
Burnettizing 14 of all ties at 16 5. .. 004
Transporting 500 mi. &t ¥ ct. ton mile o2

Tetal . PP 1 .
He u!inuud m sets of sw:t:h ties as

follows per set;
Foobmlper M......cooviaiecan $60
Transporting 500 miles, per M......... 15
75

The rails for the main track averaged
€81 [be per yd. and for the side track Go
The. Five rails per mile were added for
“repair rails.” The cost of rails was esti-

ated to be:
Fer
Gross Ton,
F. o b 5t. Paul, including handling. ...$32
Transp. Bob miles at ¥ of. ton mile..... 4
$ab
Angle bars were estimated at 17,600 |hs
per mile of side track at a cost of
Per
MNet Ton
FobS.Paul....covovicrarrnrirane- S
Transporting Boo miles. .......... S |
LET]

Bolts and nuts were estimated at 1800
lbs, per mile of main track and 1.500 lbs.
per mile of side track, at a cost of :

Per

Net Ton

Foobh S Paul.....oovvvvananire-na $54
Transporting Boo miles. ................ 4
558

Spikes were estimated at G500 [hs, per
mile of track, at a cost of:

ENGINEERING-CONTRACTING

Per

Net Ton.
B 6h St Pal e irennseriniernrned 42
Transporting Boo miles. ..o vianirrinie 4
546

Tiz plates were estimated at o000 lbs.
per mile of track where fully tie plated (or
5 Ibs. per tie plate), and it was assomed
that 2,451 miles were fully tie plated and
1,050 miles half tie plated, at a cost of ;

Per
Met Ton,
Foooh 8t Paaliooooiniiniine e 43
Tramspurting Boo miles.,......... il
40

It was assumed that 780 miles of track
were provided with rail braces at 2000
braces per mile, at & cost of 10 cts. per
brace,

Summary of track fastenings:

Angle Bars:....cocovrcmcarenrnns $3.000,736
Bolts and oais. . ... 00an i 430,388
Spikes. ..., esveirravaveiiene 00Ny
Tie plades. iooociuiiiianiaiinan. 2,300,187
Rail braces.......oovvvianeniia.  TS0M00

$7.375.498

Mr. Gillette testified that these items
were substantially correct except as to the
number of tie plates, which was very much
overestimated. '

Frogs and’ switches:

Complete turnout, §. o b. S5t Paul

(3,750 Ebs. b, oonrinnieni i 500

Transp. Boop mi. at ¥5 et. ton mile. ... 7.50
$0z2.50
8880 turnouis (excepi ties) ai
0250 ... srrambeaaraasas ve o B821.400
3oz crossing frogs at $aps... ...

The “complete turnout” includes switch
stand and bolts, lamp, switch points, con-
necting and tie rods, phates, rail braces,
clips, frog and guard rail, but does not in-
clade cross ties.

Mr. Hogeland estimated that 3,750 miles
of the main track averaged 3000 ew. yds. of
gravel ballast per mile, and that 1000 miles
averaged 2.250 cu. yda. per mile. OFf the
1,480 miles of side track, he estimated that
o530 miles were ballasted with 1,500 cu, yds.
per mile.  This made a grand total of
16,050,000 cu. yds. of ballast on the system,
the cost of which was estimated as follows :

Per
Cu. ¥d.
putting wunder
S0y

Loading, unloading,
track and dressing track...........

Maintenance and repairs of steam
shovels ....cviiiiieniiniainanienan, 008
Train  service, Iﬁuhn[. repairs  and

rental of eqouipment, tr.a.nsp. of men,
tools and supplies...............0.00 030

iz
Mr. Gillette testified that this estimate of
wnit cost was fully 50 per cent more than
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the actual cost as shown by the records of
the G. N, and that gravel ballast could be
placed for less than 40 cts. per en. yd un-
der existing conditions.
Mr. Hogeland estimated the cost of
track laying and sarfacing as follows :
Per Mile.
Curving rails, laying and surfacing. .. $350
Labor of tie plating (average)........ 45
Train service and rental of equipment
and hauling to fromt.....c.coocaeees
Tramsporting men, supplies, etc, .......

Ba1558 miles at 835, ........... $6,776,400
BEB0 switches placed at $35...... 230,000

6,008,400
Mr. Gillette testified that the item of
train service was about three times higher
than the actual cost, and that the trans-
portation of men, efc, Was even more Ex=
cessive.
Mr., Hogeland estimated 4611 miles of
right of way fences at the following cost
per mile:

Per Mile.

Standard femee. ..o iiteinin. ... ,,3;5.;
Train service distributing m:umll. 1o
Transporting men, etc.........o..... 5
utig

He estimated the cost of crossings, cattle
guards and signs as follows:
6,635.34 miles at $r5 for cattle

guards, signs, etc
58 stee]l highway bridges (over-

R} e 1. 344,000
Timber bridges (overhead)...... 80,510
$1.9az.160

Interlocking or signal apparatus:
Interlocking -.ovvvrnnrncnnonnnnns $327.750
Block signaling........coocounvn.. 5Rq40
Fahih, 190

Telegraph limes:
) R e L s N TR
Material .....
Train serviee...o.0i0a0aiaeia,
Transp. men, tools, matl., ete, .
Quadruplex  instruments, bat-
teries, formiture, e, in 8
miain offces_ . .. ... ..., oty

16,235,00

Tatal . + 2,198,287 16
This is ﬂulvlknt ln I:Iw I‘nll‘m\’lng cost
per mile of telegraph line:

Per Mile.
| B R R $ gleo
Material ........ ciiiasss. 20000
Train sefviee........, 2.50
Transporting men, ebe. ......... vars 1300
Quadruplex imstruments, ete........ 250

Tostal . oz . Bishoo

Mr. 'G|11-:tte h:s-t:ﬁtd l'hal: |hi.1. wias an ex-
cessive estimate, and that, so far as the
state of Washington was concerned, the G.
N. did not own a large part of the tele-
graph lines and that, in fact, it was the
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common practice for railways to share the
ownership of the lines with telegraph comi-
panies, a3 shown by the accounting records
of the railways.

Passenger depots:

Seattle {one-half interest).......5 295000
Spokiarin s 137,500
Grand Forks....ocoooiiiiiiinn. 17,500
T, e e e P 41, Hoo
Sionct Clty.....vovesnnnnmessrann 180.000
Minncapolis umion depot..... sis 343,500

29 other passenger depots of brick
ar stone. . P
705 Irl.rm: puuug\er ﬂld Emghl

14 I‘rv:-:ht depots of brick or stone
Frame freight houses...........

Total cricivienicinnananianas 3,276,300
The 5t Paul union depot (of which the
G. M. owns one-ninth interest) and the Su-
perior depot (of which the G. N. owns one-
third imterest) are not mcluded abowe, bast
are included under “right of way and sta-
tion grounds” Mr. Hogeland did not give
any dimensions of buildings, so that it is
impracticable to check his estimates.
Shops, roundhouses and turntables :

Shog, St Paul......oovvveenona§ Boggoo
Shop, St. Clead. ..., ... ...... 78,400
Shop, Superiof......coovavvaeies  QLDOD
Shop, Barneswille................ 17,500
Shop, Sioux Cily....oooooienee.. 12,500
Shop, Devils Lake............... Go000
Shop, Havre...ccavrivrornonanes §1,000
Shop, Great Falls.. ... ... ...... 42,000
Shop, Spokane.................. 124800
Shop, Everett. . ... ...c0vcinana. 70,200
Roundhouses, frame, 88 stalls, ar
I | 1T -]

Raoundhouases, mumrj, 554 stalls,

Bl BRI00. cour s aranrnnnrennea 1,003,400
Boiler houses, power houses and

small shops......cociianninnns 216,000
Turntables, frame, o, at $1 800, . 18000
Turmtables, steel, 57, at 6500 ... 30500
Cinder pitB.. ... conveiaviaiainn 140,000
Store houses, oil and sand houses

amd gerap bins....... ..., 198,000

ot woriepivainmi . 33,057 oo

Water stations :

420 water stations (at $4.723) ... $1.083.325
This ncledes tanks, pump houses, pumpa,
engines, wells, reservoirs and all appurte-
nances of water stations. Tt will be noted
that this supplies one station every 16
miles of road
Fuel stations:

52 standard coaling stations at
$an500
52 platforms coaling stations, por-
tioh with ¢fanes amd buckets,

LK P ||, 1,
Grain elevators

Minneapolis ............ .5 240000

Superior, A and X.. 823,100

ENGINEERING-CONTRACTING

Superior S (stetl).iviieeinnios 1,535,400
Seaitle, Smith's Cove............ 108, 600
Total ovcvnrnrrnraransarns. 52,708 100

Storage warehouses:

Superior, flour shed.. . §ry2.Boo
Five wool houses.. W caa 15HOD
Seattle, warchouse, Srmths Cﬂrz-. 113,000
Faru,500

Dacks and wharves (mcluding dredging ) -
Superior Wo. Io..oiciciiniiiinas ¥ 175000
Superior No, 2...reaicrnnrnrnns,  B3BOD
Superior Nos, § and 6 and mehy.. 449,500
Seattle, Smith's Cove dock...... 517600

Total ocovvvninnianeninnsss 223,000
Miscellaneous structures :

General office building, 5t. Faul. . § 500000

Division office buildings.......... 18,000
Boarding Wouses,...c.oviaranaas, 87500
Section  howses, bunk  houses,
hand car houses............... 853500
Toa Ry oo it e 107,500
Stock yardd. . .o..iiciiiiiiniaia 157,600
Track scales i (2250
Snow sheds. . ... irrnnnnas Forkion s
Snow femces. ... ..ciiiiiiaianss 450,000
Loading platiorms............... 71,000
Quarry and crusher planll- ....... 45,000
Tie treating plant.. A 85,000
Commissary Im:]dmls-. vrearanes 15000
Miscellaneous buildings. .. ....... 327,500
Tl icivnissivaeitoninies 53,108,830
Mr. Hogeland allowed 10 per cent of

items 3, 4, 5. 10, 11, 16, 17, 1, 20, 21, 23, 23
and 25 for “contingencics,” to cover the in-
creased coat of the work due to unforescen
causes, such as fires, floods, tornadoes, ac-
cidents, ete. Mr. Gillette testified that,
while an allowance for “contingencies” is
certainly permissable in estimating the cost
of projected waork, it is not permissable in
estimating the cost of completed work, par-
ticularly where the actual costs are on ree-
ord for nearly all the work, as is the case
on the G. N.

In estimating the interest charges during
construction Mr. Hogeland assumed that
the system, including equipment, would be
unproductive {or a period of two years, He
assumed that it would take eight years to
reproduce the system, 1,000 miles of track
(main and side) being built per year, and
that it wounld be two years after the begin-
ning of the work before the first 1,000
miles would produce sufficient revenue to
pay interest on the investment, and 3o on
with the rest. Henece, two years at 5% is
10% of the total cost (o be charged for in-
terest.

It will be interesting to compare this es-
timate with the actual interest charges as
taken from the ledgers of the different rai
way companics operating in the state of
Washington. These data will be published
in this journal in the near future, along
with the other items of actual cost as as-
certained by Mr. Gillette for the Railroad
Commission of Washington.

For purposcs of comparison with the es-
timated cost of the N. P, (published in our

Vol XXIX. No.g,

April 15 issue) we append the estimased
cost of the G. N., by items per mile of main
and second track, as determined by dividing
Mr. Hogelands items by 663534 -

The mileage of the Great Northern =
der operation April 1, 1007, was:
663534 miles main and second tracks.
1.480.24 miles side tracks.

#,115.58 miles total tracks.

There are 11225 miles of second track
included in the above, and it will be seen
that there is 027 mile of side track per
mile of main and second track.

Cost  of
thon per mile rn:l'
main -nd. second

ik
. 15.-53:..;" mites.)
Engineering ...ocovvimniiniienieeaa§ 109

Right of way and station groonds.. ii.ife

Grading  viiicansisiiar e 14000
Tunnels ...... ceas LoD
Bridges, tn'il:llrs- and ﬂllvtrts ]
TR v i iy e e SR S 20
{1 11— E— ]
Track fastenings...........cc.ov0u.. LID
Frogs and switches................ 13§
BT LR e o L g 1585
Track laying and surfacing......... 1053
Fencing right of way.............. 15
Crossings, cattle guards and signs.. mo
Imterlocking and signal apparatus. .. G
T-ell:fn\ﬂ] || T e e 1w
Station buildings and fixtures...... 405
Shops, roundhouses and turntables. . 350
Shop machinery and tools.......... o
Water stations.........ooooiiiiiaas o
Fuel stations.. ........ o
Grain elevators......... FE
Storage warehouses . 40
Docks and wharves................ 185
Gas making plants. ................ 2
Miscellaneous stroctores........... ¢80
Track and bridge tools............. =
Stores and supplics on hand........ #13
Contingenebes ...........coocnuooes 2,300
Equipmient «.ocoviiiiannvianiaa e GBI
General and legal expense. . ......... Ea
LIRPERE o ponnh prwnsc R K i i 50500
Grand total.. .. ..oooivvnnnnnnn. mi‘“
Deduct sight of way and station
T 13. 160
Cost, exclusive of right of way and
station grounds.....e.eeaia.. .. 549400
Dreduct :qu'l;llhen{.................. ﬁ..'!ﬂ

Cost, exclusive of lands and eqaip-
Mt .aaaaas samrrarTEr T aaas
Plans have been completed for the erec-

tion of three new coke plants by the H. C

Frick Co. in the Connellsville region

They will cost S4.000000,

The average cost of all sweeping amd
cleaning of asphalt, asphalt BMock of brick
streeta at Rochester, N, Y., in rooh, was
$557 By per mile, or $32.175 per thousand
square yards. The average width of sireet
is 28 fr,
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