
Mr. Don Carlson, 
Fullerton Avenue, 
Chicago 

Dear Don: 

. ' 

/ 

Tacoma, June 51 1963 

I am attaching cop,y of the cost study for which you pro
vided some figures. After you have had a chance to study, 
unless you wish to retain it for reasons of your own, I 
would suggest that you turn it over to Mr. Kellow. This 
would indicate to him just what sort of costs and statistics 
should be maintained to permit setting up a study like 
this in a short time. 

In this day and age, with the advantages of IBM equipment 
and other modern methods for tabulating, it should not be 
necessary to go thru the turmoil we did in drawing off this 
data from the train sheets and trying to balance our data. 

Best of luck and thanks again for your help. 

hrm-k 
Encl. 
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A STUDY OF VARIOUS }l.l!."TOODS OF 
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Electrification Department, 
Tacoma, Washington 
May 31, 1963 
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iRATTA 

Page 8 - Depreciation - last paragraph 
Should read- A GP9 locomotive cost of $168,650 

per advice, etc. The vords nGP9 locomotive" 
were omitted. 

Page 12 - top or page, second sentence reads 
Februar,y to October. This should read 
October •62 to Februar,y 16.3. End o! sentence 

should read- by' the train sheets in other eases. 

Page .34 - last paragraph, fourth line up. 
Draw a line thru 11 per mile horsepower hour." 
This is redundant. 

Page .39 - Under Depreciation and Total Columns, fourth item 
down should be .3430 and 6945 respectively. 
Totals are correct o 

H.R.K. 
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ROCKY K>UllrAIN AND OOAST DIVISIOll> 

A STUDY OF OPlillATION WITH VARIOUS TYPJi:S OF K>'l'IV.6 POWi!Jl 

This study presents actual operating costs and statistics 
for certain key months on the Coast and Rock;y Mountain Divisions. 

These statistics were then used in developing operation 
and costs with various types and combinations o! motive power. 

Including the operation of the key months, May and 
September 1962 on the Coast Division, and August 1962 on the Rocky 
1-lountain Division, ten schemes of motive power assignment are 
presented. 

A comparative cost sheet !or each division shows in total 
cost and cost per loGTM the relative merits of the various scheiDBs. 

A legend explains the source and methods of developing 
pertinent statistics and costs. Certain items such as fuel and 
power, and locomotive repairs, are covered in more detail. 

One of the interesting comparisons is that between helper 
and non-helper operation on the Coast Division. 

All supporting mat~ rial for the study, except, train 
sheets and time slips, is available in this department. Questions 
about any item can be answe red by referring to this detail. 

I would like to express ley' thanks to the Operating aiKi 
Mechanical Depa~nts of the electrified divisions, and to the 
Bureau of Statistics, Finance and Accounting at Chicago, who 
furnished certain statistics and costs. 

Electrification Department, 
Tacoma, Washington 
May 31, 1963 

) ,. 
I 1 /!"} tja.~. L 

H.R. MORGAN 
~lectrical Engineer 
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BOCKY K>UNTAIN DIVISION- COMPARATIVE K>NTHLY OPERATING COST5 

~ 
Locomotive Assigpeeat 

Time Freight 
Other Freight 

Helper 
Gross Ton Miles-1000 

EXPENSE - OPERATING 

1 
(Actual} 

liiF -4 f GP-9 
EF-4 
EF-5 1 312, 
EF-5 
2li.L.50 

Trainmen Road $41 1039 
Enginemen Road 32,488 

Helper 6,677 
Fuel & Power 51,907 
Loco. Repairs 57,788 
Lubricants 1,6o5 
Other Supplies 978 
Enginehouse Expense 4,844 
Substation-Qperationl5,854 

Maint. I 8,435 
Line Maintenance 12.550 

TOTAL COST 
COST I MJTM 

OI~ JW!jNSi 
Depreciation 
Interest 
Increased Cost 

Mscl.Power R-* 

234,165 
•• 9698 

7,680 
3,515 

TOTAL COST 1245,360 

aased on Business ot August 1962 

2 

GP-9 

EF-5 
241.450 

$41.,039 
33,490 

6,677 
56,818 
62,007 
8,614 
1,864 
4,181 
8,200 
4,050 
~ 

233,590 
$ .9674 

15,050 
15,249 

3 

GP-9 

GP-9 
2U.k50 

$41,039 
33,490 

6,726 
60,013 
61,533 
9,646 
1,992 
4,181 

LQQQ 

222,620 
$ .9220 

21.690 
22,237 

2.852 

4* 

EF-4 f GP-9 
EF-4 
EF-7 if* 

EF-7 i$1} 

?ll.L.'50 

t41.,039 
32,471 

I 
6,530 

50,782 
48,288 
1,823 

602 
4,326 

15,854 
8,435 

12.550 

222,700 
• • 9223 

19,375 
19,580 

COST/MGTM ~ 1.016 
$264,069 I 269,399 $261,655 * 1.09367 $ 1.1157 $ 1.084 

L__ _______ ..l__ ____ .....J____ _._I ____ ___JL.__ __ 

Electrification Dept., 
Tacoma, Wa~?h Rev 6-14-63 
MaT 31, 1963 - • 

* In Scheme 4, two EF-7 units, 
8100 HP replace an EP'-5, 
6680 HP and an EF-3 or 2 ot 
5010 HP. There is there tore 
a possibility ot handling more 
tonnage per train and ot 
reducing the number ot trains 
with this locomotive. 
Speed would be same as EF-4's 

** This is the new elect rio 
locomotive proposed b7 
General Elect ric Co. 
Oct. 31, 1960. 

*** It Traction Power Contract 
is cancelled miscellaneous 
power along a;v.r will be 
billed at commercial rates 
resulting in an increase in 
cost ot $34,218 annually 
or $2852 per month. 

v.> Cascade Rail Foundation  -  www.milwelectric.org
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ROCKY )()UNTAIN DIVISION- OPERATit«l STATISTICS USING VARIOUS TYPES OF K?TIVE POWR 

Locomotive Assi 

MGTM 

Time Freight 
Other Freight 

Helper 

Time Freight 
other Freight 
Total 

nt 

Loco MC1I'M 
Tra iling & Loco 

Train Miles 
Time 
Other 
Total 

I..ocomotive Miles 
Train 
Road Switching 
Lite 
Helper 

LocomQtive Unit Miles 

1 
(Actual) 

114 t GP9 
EF4 1s 
EF 5,3,2 
E 

133,503 
107,947 
241,450 
~_rl]Q 

279,"880 

26,947 
?2~J 
~ 

50,656 
762 

48 
9,542 

61,008 Total I 
!!.F 4 78,711 
~F 5 49,688 
EF 3,2 24,615 
~F 1 170 

~ 7* I 
GP 9. 39.708 

L- T~- 1_~92,8~~ 

~sed on Business ot August 1962 

2 .3 

GP 9 I GP 9 
GP 9 GP 9 

13.3,50.3 1.3.3,503 
107,941 1 107,947 
241,450 241,450 

37,585 36,974 
279,035 278,424 

26,947 26,947 
23,709 : 23,~0g 
50,656 50, 5 

50,656 
762 

48 
9542 

61:008 1 

.38,168 I 

I --

50,656 
762 

48 
9,542 

61,008 

4* 

I 
.t£F4 t GP9 
EF 4 
EF 7Jft* 
Ell' ?it* 

133,503 
107.947 
241,450 

32,162 
273,612 

26,947 
23,709 
50-;656 

50,656 
762 

48 
9,542 

61,008 

78,711 

26Q.Ol0 298.178 I 39,708 
--~ -- 22,084 

_l~~~~-1-1~ 2~~~1~~8-L~~,5o~ _ __..J 

* In Scheme 4, two EF-7 Units, 8100 HP 
replace an EF-.5, 6680 HP and an 
EF-3 or 2 ot 5010 HP. There is 
therefore a possibility ot handling 
more tonnage per train and ot 
reducing the number ot trains with 
this locomotive • 
Speed would be same as EF -4 1 s 

** This is the new electric locomotive 
proposed by General Electric COo 

October 31, 1960 

Electrification Dept., 
Tacoma, Wash 5/31/ 6.3 

r 
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OOAST DIVISION - OPERATIOO STAtiSTICS WING VARIOUS TIP~ OF K>TIV~ PO~ 

Based on Bueinees o! May and. of September 1962 

~CHta(S I 5 I ~e~. •62 1 

., 
I 

8 I ~eQr. 162 
I 10 

IT.:;M - Mav •62 14~ •62 SeQ~ • '26 Se 
(Actual) 

Loco!Jl2t;1Y.2 A ~sis;ll!!len:t 
EF5 f G1'9 I EF5f GP9 3-EF? f G1'9 I 2 ZF7f G~ Time Freight 2 EF7 t GP 9 4-GP9 Note: ~F-7 

Other Freight EF5 EF5 2-EF7 2EF7 Ef-7 4-GP9 is new 

None I gF-5,3,2 I None I EF-7 
EF-5 electric 

Helper I BF5 4-GP9 locomotive 
proposed by 

KgrM I 59.600 
I I Gen.Elec .Coo 

T~ Freight 54,447 I 59,600 54.447 I 59.600 I 59.600 Oct. 31,1960 
other Freight !~.~1l. I !1.228 
Total 69,961 77, 568 
Loco. QM 18.l.8Q I 

1 
TraUing & Loco 88,441 93,399 , -

I , - ·- - , 
I 

- , -- I 
TRAIN MIU:S 

I ' 
Time 13,384 I 12,963 1 13,384 I 12,963 I u, 963 112,963 
Other ~.02~ I ~.lt8J ia.Q2 
Total 17,408 

I 
17,446 17,408 

LOCOK>TIV6 KlLl!S 
Train 17,408 17,446 17,408 17,446 17,446 17,446 
Road Switching 1,992 2,334 1,992 2,334 2,334 2,334 
Lite 80 304 80 304 304 304 
Helper 
Total I 19,480 I 23,849 I 19,480 . 

LOCOMOTI ~ UlllT M:II.6S 
&F-4 
&F-5 

I 
77,432 

I 
90,286 I -- I - I 29,704 

EF-3 12 -- 3,696 
EF-1 
EF-7 I -- I -- I 53,834 1 t7 ,698 
GP-9 59.180 1Q.QQ'3 lL.. Erl L. 
Tot a 

Elec i' Dept., Tacoma 
5 31 63 OJ Cascade Rail Foundation  -  www.milwelectric.org
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OOIJCLUSION 

ROCKY l()UJtrAIN DIVISION 

Inspection or comparative cost operating expense only 
indicates that full diesel operation and electric operation with .If:-4 
and new electric (EF-7) locomotives are about the same, the first being 
$. 9220/1-.IGTl-1 and the second being to 9223/1-iGTM. The figures could be 
thrown either w~. However, when depreciation, interest and the in
creased cost of miscellaneous power are introduced, the electric operation 
comes up with a cost or $1.084/MGTM whereas the diesel operation costs 
il.ll58/MGTh. The latter costs are very real so that in the final 
analysis, the electric operation is the most economical. 

COAST DIVISION 

Inspection of comparative operating expense of the various 
schemes shows operation ~rith new electric locomotives, Scheme 8, to be 
the most economical. rlhen investment expense and miscellaneous power 
are introduced, operation with EF-4 locomotives, Sche~ 11, is most 
economical, follo~d by operation with present power, Scheme 6, and 
then ~ operation with new electric road locomotives, EF-5 helper 
locomotives as developed in Scheme 9. 

Scheme 9 appears to offer considerable returns in that it 
provides high speed operation for time freights with minimum investment 
at this t~. The old .t!.r'-5 locomotives would continue in helper service 
and in emergency work, and dead freight service, until some time in the 
future when economics would justi.ty their replaceJOOnt. 

The study also indicates that helper operation with the 
present locomotive assignment is more economical than non helper opera
tion. In this connection there are other expenses, agents, away from 
home detention, etc., that have not been included in the study o 

Generally, the study' indicates that operating costs with 
modem power, electric or diesel, will run very close. rJhen invest
ment expense is introduced, the cost of electrical operation appears 
to be the lowest. 

The increased efficiency of electric operation is offset 
to some extent by the costs of substations and lines, but these are 
almost constant, so that with increased traffic the ~ds swing more 
heavi.ly in favor or electric operation. 

Tacoma, Washington 
June 14, 1963 

H.R. Morgan 
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BOOST.Iili OPl!Ji!TION 

Booster operation was initiall.Y developed to enable us to 
handle a prescribed tonnage up Sixteen Mile Canyon without using a helper. 
It was so success.ful. that its use was extended over the tull division on 
the Rocky Mountain. Later on, on the Coast Division it was developed to 
permit transfer of diesel units from Othello to Tacoma, !or maintenance. 
It is now an accepted operation and &ey" new electric locomotives should 
come equipped !or this type o! opere.tion. 

In 1960 the General Electric Company proposed a new 
locomotive having the same speed characteristics as the Joe Locomotiveo 
This locomotive is similar to a diesel SD in that it has 6 traction motors 
and a diesel type cab. It looked like a diesel locomotive except tor the 
pantograph mounted on the roof. Locomotives o! this type, but with only 
4 traction motors, have been in service on the .BA&P JO'. !or several years. 
These have been so successtul and the maintenance cost so low, that this 
type is recollllended to the Milwaukee. 

In this study we cal.led the new locomotive the EF-7 but in 
case o! a future acquisition o! electric power the whole subject should be 
reviewed. Any locomotives po.rchased should have control to handle diesel 
booster units o 

DEPR£CIATION 

Our department of finance and accounting uses a Ute o! 
20 years for diesel and 25 years !or electric locomotives and figures on 
these bases were used in the study. Lite closer to actuality would be 
15 years for dieselmd 35 78ars !or electric locomotives. 

A cost o! $1.68,650 per advice of our Accounting Depart•nt 
is used in the stu~o Todq these locomotives would cost around $200,000 
eacho 

Our Traction Power Contract permits the railroad to convert 
to another type o! operation provided the new operation is patentl.Y 
superior to electric operation. On basis o! operating experience and in 
rlew of the comparative costs as developed in this study it is doubtful 
that the railroad could legall.Y support a change f'loom electric to diesel 
on the basis o! improvement. 
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COlOWIT I CONJ'INUID 

SIGHAL SISTEK 

In the case ot dieselization, it would be necessarr either 
to continue maintenance ot the trolle,- poles account of the 4J.O()-volt 
signal reeder system, or transfer this line to the present low voltage 
signal and co%8Ulication pole line. This latter move would in'YOlw 
practic~ reconstruction ot that line at a coet roughl7 estiaated 
at a million and one-halt dollars. 

SUBStATION AID LIHE COSTS 

It should be pointed out that all expenses are proportional 
to either gross ton miles or locomotive miles except substation and 
line expense. Theee are al.Jiost independent ot business, operators • 
expense onl7 rising a slight aaount with exces8 overtime due to heavy 
business. The net result is that electrical operating cost per MarK 
decreases with increased business. For instance in 1959, we handled 
2,869,712 MOTM at a power cost of •• 4322/MGTh. In 1962 we handled 
1,822, 997 MGTM and the power cost increased to $.5940/MGTM. 

GENERAL 

A comparison ot the costs ot different schemes ot operation 
is essential to ~ investigation of moti"te power. But the most 
important !actor is still - performa.nce I The electric locomotive is 
ideal tor mountain work. It does not back aw;q from an o-verload. 
On the other hand, the diesel locomotive, for its own protection is 
designed to back away. That doesn't help operations when unexpected 
loads develop. ~ on river grades, the modem electric loco.otive 
will compare favorably with arv- diesel locomotiw. Line losses do 
exist, but taking all these, and also substation motor-generator set 
losses, into account we come up with an overall electritication ~stem 
efficiency of about 7(1/,. Against this, the diesel locomotive shows an 
efficiency of 27 to JD.'o 
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~CKY WUHTAIN Ali) COAST DIVISIOE 

A STUDY OF OP~TION WITH VARIOUS TYPi.S OF l()TIV£; POWAR 

In this stuQ7 selected months on the Coast and Roc~ Mountain 
Divisions were ~zed am basic data and costs developed for these 
particular months. 

Using this data various combinations of locomotive power were 
assigned and cost developed for each scheme of operation. The various 
schemes are as follows: 

On the Rocky Mountain Division tour schemes are presented, 
as follows: 

Schems "1"- Present Da_y Operation for August 1962. 

Scheme "2"- Operation Wherein Diesel Locomotives Are Used as Road 
Locomotives and Electric Locomotives Used as Helpers. 

Scheme "3"- A Full Dieeel Operation, in which case the electrification 
is retired. 

Scheme "4"- An Operation Simllar to the Present Operation, except that 
the old EF-5, 3 and 2 type locomotives are replaced with a 
new electric locomotive, designated as the EF-7. 

On the Coast Division six sche~~~ts are presented as follows: 

Sche11118 "5"- Actual Operation for the month of May 1962, when no 
helpers were used. 

Scheme "6"- Actual Operation for the month of September 1962, when 
helpers were in use. 

Scheme "7"- Operation with Business of M.a_y 1962, using modern electric 
locomotives and no helpers. 

Scheme "811 - Operation with Business of September 1962, using modem 
electric locomotives with a helpero 

Scheme 11 9"- Operation with Business of September 1962, using modern 
electric locomotives on the time freights, modern electric 
locomotive when available and an &F-5 at other tiDes on 
other freight, am using an EF-5 in helper serrlce. 

Scheme 111011
- Operation vith Business of September 1962, using 

all GP-9 diesel locomotives. 
Scheme "li"- Operation with Bwsiness of Sept.l962,using EF-4 locomotives 

with GP-9 unit on time freights onl.T. 

Revised June 14,1963 
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StATIStiCS: 

Statistics were dew loped from the train sheets, Form 110 and 
freight train del~ reports tor the basic months. It was assumed that the 
same number or trains would operate as in the operation or the basic month, 
tho it is realized that in s~ cases the train would be over-powered. This 
would provide tor future growth and or course result in a taster operation 
over the division. 

il~: 

Train & Engine•n 

Train and engine•n' s wages were developed trom the ti.Jie slips 
tor the basic months studied in Schelll8s 1, 5 and 6. Except tor use or a 
pil~ on the Coast Division, trai.nllen•s wages rell&in constant tor ~ one 
month invol wd in a new scbaM or operation. Engineman' s wages will va17 
with the weight on driwrs and therefore with the t7pe of locomotive assign
ed to the service. In developing these wages, miles paid were accumulated 
in each case so that these permitted appqing a different rate when dewlop
ing expense tor operation with a new combination or locomotive power. 

Fuel & Power 

Method or haMling tuel and power is described on page 34 following. 

LocOJDOt,i w Repairs 

Our 18thod ot developing locomotive repairs is covered on page 36. 

J..ubricants 

The total cost of lubricants for electric operation and tor diesel 
operation on each division wu supplied b7 the Department or Finance and 
Accounting at Chicago. The Chiet Statistician supplied total diesel loco
motive unit miles tor each division. Electric locOIIOtive unit miles and 
diesel locomotive unit adles in booster aervice were developed in our basis 
statistics. Froa this data a cost per unit mile was developed for electric 
and tor diesel locomotives aeparate~, and this unit cost used in deteraining 
the lubricant cost tor each sche• of operation. 

Other Suppliea 

These were developed in the a.- wq as lubricants. 

iMinebouoe &xp!nl! 

In examining engine house expense, we found that tblt re was a 
considerable increase in cost after laM accounting started. There also 
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was considerable variation in the Jll8thod used in counting engine units 
turned. To establish correct unit cost, data from the IBM reports for 
the months of Februar:y to October, inclusive, were used, and the engine 
units turned developed from "Statement of &ngines Turned," Form 1754, 
where correctly reported, and b7 actual count as disclosed by the train 
sheets. In the case of terminals where switch engines were involved, 
switch engines turned were counted as one-third tum each. At Harlowton, 
passenger ellgines were counted as one-half tum each. This gave us a 
cost of units turned which appeared to be reasonable for present operation. 
\\'hen developing full diesel operation, as shown in Scheme 2, a cost of 
$3.50 per unit turned was used at Harlowton and at Deer Lodge. (Present 
operation shows $7.94 and $6.79 respectively) • No changes were made 
in the cost at Avery, Othello and Tacoma. 

Substation Operation 
and Maintenance 

These reflect actual operating costs for the months studied, 
and in schemes where full electric operation is used. In ScheJOO 2 where 
diesel ,engines handle road serrlce and electric engines handle helper 
service only, the cost of five stations only are shown. There is some 
question about the expense of signal apparatus maintenance under full 
diesel operation; no expense is shown. 

Line Maintenance 

Actual operating expense is shown for all schemes, except 
Schemes 2 and 3. 

In the case of Scheme 2, a cost estimated to cover maintenance 
of trolley onl,y in the op.;:rating sections, and signal a nd 100,000-V lines 
over the full division is shovn. 

In the case of Scheme 3, an estimated cost covering maintenance 
of signal system and transmission line only is given. 

Dep;reciation and Intere;t- Taxes 

Under this item we show actual costs furnished by the Finance and 
Accounting Department at Chicago, as refiected by their records. 

Charge; for the EF-4 locomotives, substation automation, aluminum 
trolley feeder, and diesel locomotives added to the present neet 
(this excludes units presently in service Avery to Othello- does not exclude 
units in booster service) are entered on the cost sheet. Likewise deprecia
tion and interest for new electric locomotives are includedo 

12 
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Taxes amounted to ~6.23 per year covering the substation 
buildings and machine17 in Montana, and was not shown. It was found that 
taxes on similar equipment in Washington and Idaho, and on locomotives 
in all three states was based on the amount or business and had no 
relationship to the type of motive power used. 

Miscellaneous Power 

Under our traction contract electric power tor our shops, 
stations, signals, and other railroad uses is charged to us at our traction 
power rate, ~.00536 per Ki'1H on the Rocky Mountain Division, and about $.0055 
per KWH on the Coast Division. In case or cancellation of our traction 
contract this power would be billed at the pNvailing commercial rate. 

In 1959 this matter was investigated, and an estimate made or 
the increase in cost when billed at commercial rates. This estimated 
increase in cost is shown on the Comparative Cost Sheets- supporting data 
is attached, oages 41-46. 

Pages 30 and 31 show predicted requirements under the various 
schemes studied. Wb3re some diesel units are already available (as on 
the section between Avery and Othello, and in booster service), the 
additional units required are indicated. 

LOCOK>TIVK DATA 

Page 32 shows weight, horsepower, tractive effort, speed, etc. 
tor the iocomotives considered in this study. 

Page 33 shows data for various combinations of units, including 
repair costs and enginemen's pa_y scale. 
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Tille Frts 
Trainmen 
Eng1ne1D8n 

) ) 

TRAIN AIID .IUJGINEMiiaf) WAGES - AUGUST 1962 

ROCKY K>UNI'AIN - MAIN LINE 

Eastbound 
- -

Avery- Alberton Alberton- Deer Lodge Deer Lodge-Three Forks 
io Total Avg.Per Train No. Total Ava.Per Train No. Total Avg.Per Train 
rains P~ Cost Paid Trains Pa,- Cost Paid Trains P~ Cost Paid 

Miles !_ j _ Miles I ________j_ 
31 2809 90 151 31 2502 81 134 30 2716 91 
31 2212 71 149 31 2020 65 136 30 2199 73 

AG-66b 

Three Forke-~r•OWLon 1 

No. Total Avg.Per Train 
Trains Pq Cost Paid ---••--:-- ' Mi.~·· 89 149 

71 147 

Xtra Frts 
Trainmen 
Enginemen 

24 1987 83 141 24 
2L_l513 63 140 j_ 24 

1974 
1467 

82 139 i 29 2939 101 168 I 3o 
64 --142 29 1988 6.2.___ 148 30 

2909 en 
_?148 ___J_2 t~ I 

.Electrification Dept., 
Tacoma, Washington 
Ma;y 31, 1963 

_ ~ e -'--.t.... b v ... ·~ " 

Deer Lodge- Alberton 
---+--

--
Three Forks- Deer ~ 

30 2401 80 134 31 2651 85 146 
1 30_ 2191 73 _ 153 _2!. 2112_ 70 146 

27 2669 99 164 
27 2107 'lL ___l70 

26 2281 88 144 
·;~ 1 26 1938_15 _ 162_ 

Butte Helper Wages 
P'or 34 Tille Slips 

$3398 
$ 106 per crew dq 

- -
~~~maJJ_ ---;m. - Extras Both Helpers Total 

Enginell8n 17220 14892 .32112 6677 38789 
TrainMn 20876 19573 40449 - 4041.9 

Total 38096 34465 72561 6677 79238 

l_ Har_lowton-T_h~e P'ork.e 

31 2678 86 11.8 
1 2244 72_ 

29 2784 96 159 
2 8Q 75_ 

• t3279 
= • 96 per crew da;r 

...... 
~ Cascade Rail Foundation  -  www.milwelectric.org



TRAIH & .ENGI:tWWJ WAGES MAY 1962 

Co11t Dim. Main I.ine 

Eastcb!;!und WtRt.bQ!m~ 
Tacoma C1e E1um Othello C1e E1um 
C1t E1um Othello Tot.a1 C1e E1um Tacoma 

Time Freights 
264 Trainmen $47.32.16 4002o41 87.34.57 26.3 4042.96 4.35.3 • .30 

EngintJDtn 2m.2o 2~g·64 5267.84 
Total 735.36 6 .05 14,002.41 

280g·2~ 
684 .89 

2~Z2z~2 
6732.89 

Q.tA!t la~~~ 
Extra Trainmen 1559.18 1087.59 2646.77 Ex.w. 1062.66 1296.75 

Engine•n 221.~ Q2~.2t. lQa~.l~ 21a.1.2 22Q.2l. 
Total 2550.40 1784.5.3 4.3.34.9.3 1781.15 207.3.46 

26.3 & 
264 & Extras 9906.76 84.30.58 18,3.37 • .34 Xtraa 8628.04 8006 • .3.5 

Dim. Total 

Wage Sheet Total 
SUM M ARY 

Time Frei~ht• Other Frt.i. ~ Both 
&ngine .. n $10,4.52 $3,18.3 11.3,6.35 
Trainmen 17,1.31 5,006 22.131 
Total $27 1 583 i 8.l89 135.?72 

&1ectrit1oation Department, 
tacoma, Washington 
Mq 31, 196.3 

Tsrt,a1 

8.396.26 
~18~.~2 

1.3,579.78 

2.359.41 
11.2~.22 
.3854.61 

1Za42!t.99 

AG.-668 

$17 ,1.30.8.3 
10,451 • .36 

• 5,006.18 
3.183.36 

! 15. 771.. 73 

¥.37,029.05 

~ 
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Time 
Frts. 

Extras 

) 

Trainmen 
Avg. 0M-QM-Cl{ 

Engine men 
A vg. Sl•t-QH- CM 

Trainmen 
A vg.SM-QH-Gloi 

EnJ;inemen 
A vg.Sl-1-Qh...CM 

) 

TRAIN & .ENGINaJ.(E!l WA~ - S~P!'EMB&R 1962 
(From T~ Slips) 

OOAST MAIN LINE 
(Helper Excluded) 

Ea:~tbound 

AG-668 

Westbound 
Taxom.a-Clo Elum _ Clo EJ um- Othello Othel1o-Clo Elum C1e E1umetaco;a 

No. Total Per Train No. Total Per Train No. Total Por Train No Total Per Train 
Trains Pay I Cost $ Trains f!l.J Cost 3 Trains Pay f Coet S Trains Pa,y I Cost I 

JO 4622 154 30 3775 126 30 4489 150 30 4g24 161 
129-31-29 112-0 -1.6 112-26-39 . 129--_1_2-l..O 

JO 2504 83 30 2310 77 30 2545 85 30 2386 80 
128-30- 5 112-1- 37 112- 25- 1.2 - - 129-~M6_ 

9 1550 172 9 1078 120 13 1979 152 10 1582 158 
126-33-72 112-13-25 112-78-19 129-32-32 

9 925 103 9 660 73 13 1239 95 10 851 85 
127-36-55 112-19-17 112-39-21 - 129-38~ 

Electrification Dept., 
Tacoma, \ ~as~on 
May 20 , 1963 

Engine men 
Trainmen 

Total 27,455 

Summar,-

Extras I Both 

9,863 37,318 6,048 I 43,366 

.-. 
c: , Cascade Rail Foundation  -  www.milwelectric.org



) ) 

COASt DIVISION 

Hi:U.P&R SER VIC& - SEP1'£HBER 1962 

ENGIN&&BS 
Straight Miles 
Overtime Miles 
Constr. Miles 
Total Miles 

BeverJ.¥ 

5,108 
911 
16 

6,035 

Cedar Falls Total 

3,586 8,694 
253 1,164 
186 202 

4,025 10,060 

Wages ~ 1,523.71 e 928.93 _ S2 .452 , 64 

FIR.&HEN 
Straight Mi1ee 
0 vert irre Uile s 
Constr. Miles 
Totnl Miles 

5,108 
911 
16 

o,035 

3,586 
253 
186 

4,025 

8,694 
1,164 

202 
10,060 

\olages il.298.13 i 865.78 __ J2 .. 163.9l _ 

CONDUCTORS 

St r a1.ght Miles 
gvertime Hiles 
Constr. Miles 
Total l{iles 

: , 536 
300 

84 
3, 920 

3,000 
144 

0 
3,144 

Wa~s _ _ _ ___ _ I_ __ 753 ... 01.. _ _ ___ _ S 67.8_..03___ 
TOTALS: 

~~1es 15,990 
\ia~s ~ 3 . 57L.. 88 

Electrification Department, 
Tacoma, Washington 
1'a<iy 20, 1963 

11,194 
t;?. . 472 . 7L. 

6, 536 
441+ 
84 

7-;054 

~1.431.07 

27,184 
$6.047 .. 62 

) 

AG-668 

~ 
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( ( ' 

TRAFFIC PATTERN 
ROCKY M)UNTAIN DIVISION 

August , 1962 
(Compiled from Train Sheets) 

EASTWARD 

A V~RY -AL&;RTON AL&;RTON-D.c;:i!J\ WDGE 
Iim• P'rts 1 

No. Trains 31 
Total Tons 189,736 
Total Ton Miles 18,987,760 

GAverage Tons 6,121 
Per Max. Tons 6,785 
Train Min. Tons 3,736 

l_f\ v .Load-Mtys 92-14 

No. Trains 31 
Total Tons 111,635 
Total Ton Hiles 11,162,300 

rAverage Tons 3,592 
Per Max. Tons 4,035 
Train Min. Tons 3,020 

LA v. Load-l-it.ys 54-27 

J.Heotritication Dept., 
Tacoma, Washington 
April 5, 1963 

Extras 
24 

114,384 
11,436,870 

4,766 
6,229 
2,285 
77-19 

25 
107,811 

10,748,870 

4,312 
6,445 
2,800 . 21-99 

Time Frts. Extras 
31 24 

190,546 114,440 
22,956,360 12,732,110 

6,147 4,768 
7,225 6,229 
3,736 2,285 
89-13 77-19 

WESTWARD 

30 26 
109,380 123,004 

12,089,810 13,104,080 

3,646 4,731 
4,570 6,760 
3,020 3,235 
54-29 24-106 

( 

AG-660 

D&;R LOD~-T~ FORKS THREE FORKS-HARLOWIQN 
Time Frts. Extras Time F!js. Extras 

30 29 3l 30 
185,510 140,295 193,650 136,520 

20,743,850 15,630,930 22,362,630 16,211,630 

6,184 4,838 6,247 4,551 
6,590 6,500 6,765 5,885 
4,635 3,500 5,760 1,910 
95-10 7'3-22 96-10 68-24 

Total MGTM EAST = 141,062 

31 27 31 29 
111,850 117,118 108,700 126,145 

12,583,120 13,666,620 12,616,950 14,416,820 

3,608 4,338 3,506 4,350 
3,800 5,758 3,800 4,500 
3,250 2,870 2,400 3,100 
52-32 30-85 53-29 24-92 

Total MGTM WEST : 100,389 

August Main Line MGTM : 241,451 

" 

!-='· 
c-

' 
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COAST DIVISIOlJ TRAFFIC PATTERN - SEPTEMBER 1962 

EASTBOUND 

Black River 
Time Prt.a Extras 

No. Trains 30 10 
Tons Thru Station 145,050 31,793 
Average Tons Per Train 4,8'35 3,179 
M.ax.Tone Per Train 6,520 5,5.30 
Min.Tone Per Train 268 150 
Average Loa.ds-Mtys 63 -33 27-62 

No.Traina 
Tons Thru Station 
Avg. Tons Per Train 
Max. Tons ~ r Train 
Min. Tons Per Train 
Average Loado-Mtys 

BeverlY 
Time P'rts. 
30 
139,501 

4,650 
6,235 
3,205 

58- 41 

Electrification Department, 
Tacoma, Wash 5/31/63 

WEStBOUM> 

Extras 
12 
54,898 
4,575 
4,800 
4,031 

42- 53 

Cedar Falls 
Time Frt.o. Ext rat 
.30 10 
167,281 38,846 

5,576 3,8S5 
6,685 5,405 

241 110 
75-22 36-64 

Cle Elum 
Time Prts. 
30 
141,353 

4,712 
6,945 
3,205 

59- 43 

Ext rat 
12 
55,284 
4,607 
7,027 
2,955 
41-61 

A~668 

~ 
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AG-668 

BOCK.Y IDUN!AIN DIVISION - AUGt.5T 1962 

G. T .1-1. Trailing 

A. very- Alberton Deer Lodge- Three Forks-
Service Alberton ;Qeer Lod~ :Chree FQtk~ HadQ~QD 

Time Freights 
East 18,987,7f/J 22,956,360 20,743,850 22,362,630 
West 11,162.300 12,089.810 12. 583,L':Q 12.616.950 

Total 30,150,060 35,046,170 33,326,970 34,979,580 

Qthet f~if.ill:t ~ 
East ll,436,870 12,732,110 15,630,930 16,2ll,630 
West 10,747,870 13.104,080 13,666.620 14,416,820 

Total 22,184,740 25,836,190 29,297,550 30,628,450 

Total 
Time and other 52,334,800 60,882,360 62,624,520 65,608,030 

~ast 
-Time Frts. 18,987,760 22,956,360 20,743,850 22,362,630 

other Frts. 11,436,870 12.732,110 15,630,930 16,2ll.630 

Total 30,424,630 35,688,470 36,374,700 38,574,260 

i-1est 
-Time Frts. 11,162,300 12,089,810 12,583,120 12,616,950 

other Frts. 10,747.870 13,104,080 13,666,620 14,416,820 

Total 21,910,170 25,193,890 26,249,740 27,033,770 

TOTAL &.st Bound 141 J 062,140 58.4% 
t/est Bound 1001 3871570 4lo6% 
Both 241,449,710 100.'$ 

TOTAL Time Frts. 133,502,700 55.3% 
other Frts. 107,946,930 44.7% 
Both 241,449,710 lOO.Of, 

From Rocky Mountain Divn. Train Sheet Ana.lysis. 

Electrification Dept., 
Tacoma, Wash 
May 20, 1963 
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COAST DIVISION- HAY 196? 

GROSS TON MILi STATISTICS 

Service 

Time Freight;! 

East 
West 
Total 

Other FreiAAts 

East 
West 
Total 

Total 
Time and Other 

East 

Time Frts. 
Other Frts. 
Total 

Vest 

Tim! Frts. 
Other Frt.s. 
Total 

Total 
East and \>.est 

Percentages 
J!»ast 
\a/est 
Both 

Time Frts. 
Other Frts. 
Both 

Tacoma-
Cle Elum 

15,055,684 
12,026,81~ 
27,112,499 

4,501,892 
~ 1285 1 0~~ 
7,786,937 

34,899,436 

15,055 ,684 
~.201.892 

19,557,576 

12,056,815 
J.~~~.Q~~ 

15,341,86o 

34,899,436 

28.0% 
21s<J% 
49.~ 

38.8% 

~ 
Electrification Dept., 

Tacoma, Washington. 
J{ay 20, 1963 

Cle Elum-
Othello 

15,459,496 
ll..~Z~,818 
27,334,314 

4,717,300 
J.QQ~.8~2 
7,727,235 

35,06] 549 

15,459,496 
~.Z1Z,J80 

20,176,876 

11,874,818 
],00~,8~2 

14,884,673 

35,061,549 

28.8% 
21.'3% 
50.}% 

39.1$ 

~ 

Tacoma-
Othello 

30,515,180 
Zj .~Jl.22J 
54,446,813 

9,219,272 
6.~~.900 

15,514,172 

69,9f:AJ,985 

30,515,180 
~.21~,272 

39,734,452 

23 , 931,6J3 
2,294,900 

30,226,533 

69,96o,985 

56.8% 
4J.2% 

100.(1/, 

77. 9f, 
22.1% 

100.0% 

21 
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Service 

Time Freights 
East 
West 
Total 

Other Freishte 
iast 
West 
Total 

Total 
Time & Other 

--
East 

Time Freights 
Other Freights 
Total 

\vest 

Time Freights 
Other Freights 
Total 

Total East and \'Jest 

Percentages 

c;ast 
\<I est 
Both 

Time Freights 
other Freights 
Both 

COAST DIVISION- Sipt~MBER 1962 

GROSS TON MILE STATISTICS 

Tacoma-Cle .llum Cle El~ othello 

15,536,203 16,443,408 
1~ 1 :ZZ~127~ l~a8!t5a902 
29,310,49 30,289,313 

3,451,098 4,013,020 
!ta200 1149 6 1 30!:ta~75 
7,b51,247 10,317,395 

36,961,743 40, f:IJ6' 708 

15,536,203 16,443,408 
2.~21.028 ~.QlJ.Q20 

18,987,301 20,456,428 

13,774,293 13,845,905 
422002149 

17, 974,4l.2 
613041375 

20,!50,280 

36,961,743 40,606,708 

24.5% 26.1$ 
23.2% 25. 9f, 
47.7% 52.3% 

37o7% 39.1% 
9.9/. 13oJ% 

47.6% 52.4% 

Electrification Department, 
Tacoma, 't.ashington 
~ 20, 1963 

22 
I.G-668 

Tacoma to Othello 

31,979,611 
27,.620.128 
59,599,809 

7,464,ll8 
10 1 504 1~!t 
17,968, 3 

77,568,451 

31,979,611 
z.~61...ua 

39,443,729 

27,620,198 
10.504.524 
~8,124, 722 

77,568,451 

50.9f, 
49.1% 

100 % 

76o~ 
23o2% 

100 % 

Cascade Rail Foundation  -  www.milwelectric.org



BOCK! !fl'N. DIVISIOil - WCO)()TIVE Mitlf.S- ~AD - AUGU3T 1962 

Class of 
Service Loco Road Road Sw. Lite Heloor Lite Heloer Total 

Time Freight EF-4 

Other Freight EF-4 
EP'-5 
EP'-3,2 
EF-1 

Total 

Helper 

TOTAL 

h'F-5 
A'l'-2 ,3 
Die eel 

Total 

26,947 126 

12,667 336 
3,032 132 
7,931 162 

72 ~ 
23,709 636 

50,656 762 

% ot Road 1.504% 

48 

48 

48 

6030 
74 
86 

6190 

6190 

3228 
38 
86 

335'2 

3352 

27,073 

13,051 
3,164 
8,093 

85 
24,393 

9,258 
112 
172 

9,542 

61,008 

Note: Diesel Road Miles made as boosters are credited to the EF-4 Locomotives. 

Electrification Dept., 
Tacoma 1 Washington 
May 31, 1963 

AG-668 

N 
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) ' 
ROCKY M)UN!'AIN DIVISION- WCO:t-DTIV.C: UNIT MIUS - AUGUST, 1962 

Class of 
Service~~~ 1o<comotcive 

Time Frts. i!."'F-4 
GP-9 

other Frte. .I!.;F-4 
GP-9 
EF-5 
EF-.3.2 
EF-1 

Helpers EF-5 
EF-.3.2 
GP-9 

Total · 

Unit Miles 
by Classes 

Total 

Electrification Dept., 
Tacoma, Washington 
~ 20, 196.3 

R28d 

53,894 
36,63.3 

2.3,83.3 
::.,37.3 

12,128 
2.3,79.3 

158 

152,716 

I:I:E-~ 

54,146 
24,565 

78,711 

Road Sw.ll. ---1,itce Helper IJJ..e Heloer 

?5:" 
1.38 

6.36 96 
48 

528 
486 
12 

24,120 12,912 
222 114 
258 258 

2100 96 24,600 1.3,284 

r;[- E:E-3 9 2 -~F-1 ·~.GP~ 

12,656 24,279 170 .36, 771 
.37,0.32 3.36 2,421 

16 

49,688 24,615 170 .39,708 

Total 

54,146 
.36,771 

24,565 
2,421 

12,656 
24,279 

170 

.37,0.32 
.3.36 
516 

192,892 

Total 

192,892 

M 68 

t\:) 
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AG-668 

BOCKY MTN. DIVISION - AUGUST 1962 

LOOOK)TIVE ~ & GROSS TON M.IL,ij;S 

Weight Loco. Unit 
Locomotive Miles in tons Ton Miles Miles 

E-20 7333 2933 
21 6523 II 

70 7728 " 71 3527 " 
72 6619 " 73 7253 " 74 7186 " 75 6279 " 76 6.326 If 

77 6487 " 78 5690 " 
79 7160 " 
Total ~F-4's 78711 2933 23,085,936 78,711 

362 85 388 24,480 170 
293 4138 JIJ8 1,688,304 12,414 
34 4258 528 2,248,224 17,0.32 
423 4067 432 1,756,944 12,201 
45 3762 576 2,166,912 15,048 
49 4402 2Z6 2a2.22a222 11 1608 
Total 
EF 2,3,5 20712 503.1 10,420,416 74,473 

Total 
Electric 99423 33,506,352 153,1.84 

Diesel 39708 124 4,923,792 39,708 

Grand Total 38,430,144 192,892 

Ave tan }1e1ilht ~ %201 
EF 2,3 ,5 20627 504 10,395,936 
.&F 1,2,3 ,5 20712 .503,1 10,420,416 
0'1,2 ,3,4,5 99423 337 33,506,352 

Diesel Thru Prt. 36,771 
W81' Frt. 2,421 
Helper 216 
Totals 39,708 

Electrification Dept., 
Tacoma, Wash 5/31/63 

Cascade Rail Foundation  -  www.milwelectric.org



OOAS'l' DIviSION- MAY 1962 

IDCOJ.DTIVE MIUS 

Iime F~igbt§ 
Road Sw. 

Ea:::t Tr"'in Te~o ~% Lite 
Tacoma-Cle ~lum 3618 31 
Cle E1um-Ot~ello 3062 0 2~ Q 
Tacoma- othello 6687 0 we 31 

riest 
Othe Uo"""'-le Elt'lll 3069 396 120 0 
Cle ~lur.- Tacoma __JQ~ 0 312 ]l 
Othe llo- Tacoma 6697 

Total 
Time Freig~s 1.3.384 

Otner Freights 

E01 ... t 
T a;;oma- 1.,le l!.lum 1106 
Cle J.i:lu.::J.-othello ';90 
Tacoma- Ot"lcllo 2096 

Hest 
Othellc- ~le Elum 891 
C1e £1u_r:~-Tg.coma 1"3Z 
Othello-Tacoma 1928 

Total 
other Freig.~s 4C24 

Gr.::..nd Tot~ 17408 

E1ectrific~tion Department, 
T~coma, r.ashington. 
Ucy ?0, 1963 

396 4.32 31 

396 10.32 62 

12 150 10 
JQ s~ 0 
42 204 10 

150 54 0 
21:! 90 ~ 

174 144 8 

216 348 18 

612 1380 8C 

26 
AG-668 

Number 
Total of Trains 

4225 31 
302,3 ~1 
7.318 62 

3585 31 
3971 ;1 
7556 62 

14874 124 

1273 10 
101~ J,O 
2352 20 

1095 9 
11~2 2 
2254 18 

4606 38 

1948G 162 

Cascade Rail Foundation  -  www.milwelectric.org
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AG-668 

COAST DIVISION LOCOM)TlVt.: ~ - MAY 1962 

Road Switch Unit Loco 
L~comotive ~ 'tot..a.L __ __T_e_m_.______Na,y_,_ Lite _.T~a.i..r.L___n ____ lfilee ____ -~ ~-u ~ _ .G ... T.Y ... 

..:-22 4742 * 144 .354 21 42~3 18,480 (4 Unit) 626 2,663,004 
~3 Unit) 469 223,872 

.i£-25 4769 186 306 17 4260 19,076 528 2,518,032 

..;-39 5176 156 360 22 4638 20,704 586 3,033,136 

E-47 4793 126 360 20 42?!1 19,172 563 2,698,459 

Total 19,480 612 1.380 80 17,408 77,432 574.6 11,141,503 

GP-9 ** 19,480 59,180 124 7,3.38,320 

1.36,612 18,479,82.3 

---- -----------------------------------------------------·-----------------------------------
i~ E-22 operated 488 miles as a .3 unit at weight of 469 Tons 

oHt· GP-9 1 s used 1, 2 or 3 units with EF-5 1 a 

Electrification Department, 
Tacoma, Washington 
May 20, 196.3 

N 
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COAST DIVISION- St.:Pl'iHBiR 1962 

TRAIN & LOOOl-'.oTIV~ lll.IAS 

Time Freights 

Ea~ Train 
Tacoma- ~le ~lum 3510 
Cle ulum- Othello 2970 
Tacoma - Othello 6480 

h'est 
Othello- Cle Llum 2970 
Cle ~luc- Tacoma ~21~ 
Othello - Tcco~ 6483 

Total 
Time Freights 1296.3 

Other Freights 

.... ast 
Tacor.~- Cle ~lum 
Cle El~~- Othello 

Tacom. ~hello 

West 
Othello- Cle ~lum 
Cle ..... lum-Tacoma 
Othello- Tacoma 

Total 
Other Freights 

Grand Total 

1146 
990 

2136 

1188 
11~2 
2347 

4483 

17446 

~lectrirication Deoartment , 
Tacoma, Fashington 
May 20, 196.3 

Road Sw. 
I 8 1!!a 

30 

30 

432 
12 

444 

474 

12 
12 

198 
12 

210 

't:w 
486 
108 
594 

96 
~08 
504 

1098 

150 
114 
264 

126 
1;!0 
276 

-----
222 540 

696 1638 

Lite 
29 

29 

22 
29 

58 

39 
198 
237 

2 
9 

246 

--
304 

I2tli1.1 
4055 
3QZS 
7133 

3498 
3262 
7460 

1459.3 

1335 
1314 
2649 

1512 
1330 
2842 

5491 

20084 

Number 
of I~ins 

30 
3Q 
60 

30 
30 
60 

120 

10 
10 
20 

12 
10 
22 

42 

162 

28 

AG-668 
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COAST DIVISION LOOOJCriVd MII..c;S- SEPTEMBER 1962 

Lo~o;notive 

E-22 

E-25 

E-33 

E-39 

E-403 

E-47 

E-50 

Total 
Electric 

Diesel 

Total 

Total Lite 

3897 (99tl 5) 114 

4151 (99/-29tl5) 
143 

3233 6 

4416 16 

1232 

4398 18 

2522 7 

23,849 304 

19,993 

43,842 

ilectrification Department, 
Tacoma, 'washington 
M<\Y 20, 1963 

Ror.d Lite 
Switch Helper Helper Train 

426 3357 

450 3558 

216 1028 395 1588 

510 3890 

74a 484 0 

492 3888 

2h0 829 281 1165 

2334 2605 1160 17,446 

Loco 
Unit Jl.iles 

15,588 

16,604 

12,932 

17,664 

3,696 

17,592 

10,08~ 

94,164 

19,993 

ll4,157 

A...-668 

!.ceo Loco 
Weight Ton Miles 

6'26 2,439,522 

52$ 2,191,728 

528 1,707,024 

586 2,507,776 

432 532,224 

563 2,476,074 

576 1,452,672 

561.3 3,387 ,o:w 

124 2,474,668 

15,861,688 

~ 

~ 
(.:;) 
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LOOOM>II Vt: ASS IGliWfl' 

ROvKY IDUNrAiii DIVISION 

Qn Ba§~§ ~URU~t 1 Q~ I[a!!1~ 

Scheme I Res!dJ.1:2g 
Present OE!ration 

Road EF-4 12 
Road & ) bF-5 3 
Helper ) il'-3,2 2 
Booster GP-9 5 

Scheme 2-
All Diesel Except 
Electric Helpers 

Helpers EF-5 3 
Road GP-9 32 
Standby GP-9 4 

Scheme 3 " All Diesel 
Road GP-9 32 
Helpers GP-9 8 
Standby GP-9 4 

Sche~ 4-
Present Operation 

but with new electric 
locomotives replacing 
the iF-5,3,2 1 s 

Road EF-4 12 
~"'F-7 4 

Helper EF-7 6 

* GP-9 1 s - 17 on run Avery~hello 
5 in Booster Service-m1 Divn 

22 

~lectrification Department, 
Tacoma, \'lashington 
t-'.ay Jl, 1963 

30 

AG-668 

On To be 
~ f[2~ured 

12 
3 
2 
5 

3 
22* 10 

rl-
22 10 

8 
4 
~ 

12 
4 

. 6 

10 
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I.OOO)()TIYi ASSIG!W!f 

COAST DIVISION 

Qn Basis MaY and Sems. ·~~ :tmffi¥ 

Scheme 5-· Present Operation 
No Helpel'- Road ~F-5 

Booeter GP-9 

Sche~~~e 6- Present Operation 
Road EF-5 
Helper EF-2 
Booster GP-9 

Sche.e 7- New Electric Loco110tives 
No Helper 

Road If.F-7 
Booster GP-9 

Scheme 8- New Electric Locomotives 
Road i.F-7 
Helper t;F-7 
Booster GP-9 

Scheme 9- New ~lectric Locomotives 
With old EF'-5's 
to handle eome extras 
and helper eervice. 

Road EF-7 
Road EF-5 
Helper EF-5 

Scheme 10- All Diesel Operation 
Road GP-9 
Helper GP-9 
St&Mby GP-9 

Scheme 11- EF-4 Electric Locomotives 
Road ZF-4 
Helper EF-4 
Booster GP-9 

~lectrification Department, 
Tacoma, Washington 
May 31, 1963 
Revised June 14, 1963 

Reguired 

4 
9 

6 
1 
5 

10 
3 

8 
4 
3 

6 
2 
2 

16 
7 
2 

a 
4 
2 

31 
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On To Be 

~ Procured 

4 
9 

6 
1 
5 

0 10 
3 

'""10" 

a 
4 

u-

6 
2 
2 

6 

10 15 

8 
4 
2 
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WEIGH!' - TRACTIVE iFFORT- HOBSEPOWER AND SPEED 

VARIOUS ELECTRIC & DIESEL WCOK?TIVES 

Total Weight on Tractive Traction Motor Tractive Horsepower Speed - M.P.H. 
Weight Drivers Effort # Amps Effort # at Rail 

Class Poun<is Pomps 18% Adb. Copt. Hourly Cont. Hourly Cont. HourlY Cont. HourlY Maxe 

SF-1 576,0CXJ 451,000 81,200 2.30 285 80,800 lo6,ooo .3.340 4100 15.5 14.5 45 

EF-2 864,000 676,500 121,800 2.30 285 121,200 159,000 5010 6150 15o5 14.5 45 

l!;F-.3 816,000 691,000 124,400 2.30 285 121,200 159,000 5010 6150 15.5 14.5 45 

EF-5 1,056,000* 9.31,000* 162,400 2.30 285 161,600 212,0CXJ 6680 8200 15.5 14.5 45 
1,152,000 902,000 

i;F-4 586,600 44.3,100 79,750 .345 .375 77,000 85,500 5110 55.30 25.2 24.5 70 

GP-9 248,000 248,000 44,640 900 925 (a) 1550 (a) 65 

New Electric Locomotive Proposed by G.E. Co. 10/.31/60 

EF-7 .376,000 .376,000 67,680 .345 .375 6o,ooo 7o,eoo 4050 4590 25.2 24.2 70 

(a) Varies inversely with speed always staying at or below generator output 
of 12.32 KW. Minimum speed about 11 MPH. 

.Electrification Department, 
Tacoma, Washington 
Ma;r .31, 196.3 

(*) Loco. having bobbed C and D Units. Weight on drivers increased on those units, 
but slipping will still be controlled b,y weight on end units. Therefore 18% 
adhesion calculated on basis of 4 end units. 

~ 
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DATA ON I.OCOK)IIV~ COMBINATIONS - IUPAIR COSTS & t.:NGI~N'S PAY SCAU 

Maintenance Cost 
Engine men' 1 Pq/100 

Thru Wq 
lail Horsepower Unit Basis t Locomotive f 

Per Per 1000 Per Per 1000 Weight Continuous 
il..liP Frt 

EF-4 5110 5530 293 17.4 41.76 8.175 41.76 8.17 42.87 43.83 
lF-5 6680 8200 576 110 6 17.62 10.55 70.48 10.55 46.33 47.29 
GP-9 1550 1550 124 12.5 17.36 11.2 17.36 11.2 41.47 42.43 
EP-7* 4050 4590 188 21.5 . 16.4 4.05 16.40 4.05 42.50 43.46 , 

COMBINATION) 
.1!.11'57 1 GP9 8230 9750 700 11.8 87.84 10.7 48.03 48.99 
EF5t 2 GP9 9780 11300 824 11.9 105.20 10.8 49.73 50.69 
EF 5t 3 GP9 11.330 12850 948 12.0 1122.56 10.8 I 51.43 52.39 

2 F.F4 10220 11060 586 17.4 83.52 8.2 145.99 46.95 
2 EP'4tl-GP9 11770 12610 710 16.6 1100.88 8.6 47.69 48.6~ 
2 EF4t2-GP9 13320 14160 834 16.0 118.24 8.9 149.39 50.35 

2 EP-7* 8100 9180 376 21.5 I 32.8 4.0 145.31 46.27 
2 &P'7 t 1 Gp<} 9650 10730 500 19.3 1 50.16 5.2 46.67 47.63 
2 t.'F 7 f. 2 GP9 11200 12280 624 18.0 67.52 6.0 48.37 49.33 
3&!'7 12150 13770 564 21.6 49.2 4.0 __j 47.69 48.65 
3 El' 7t l-GP9 13700 15320 688 19.9 66.56 4.9 49.39 50.35 
' EF 1t 2-GP9 15250 16870 812 18.8 83.92 5.5 51.09 52.05 

- - ---- ~ --

Above based on Miles trom Mechanical Department and Repair Costs trom Dept. of Finance & Accounting 

* New locomotives proposed by General Electric Co. October 31, 1960. Repair costs are based on 
BA&P Ry. Co's experience with a somewhat similar locomotive and on G.E.Co. data. 

Electritication Department, 
Tacoma, Washington -May 31, 1963 

w 
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In performing work a definite amount or energy is required 
regardless o! the type o! 11achine performing the service. In tbe case 
or locomotives this unit at the rail will be the same regardless o! 
the type or locomotive useQ. In turther calculations adjust.ents must 
be made for the efficiencies pertinent to the particular type o! 
motive power used. 

In establishing tuel and power conBWilption !or operation · 
over a prescribed district we haw only one figure that me~s arrr
thing and that is electrical power conSWIIption as ID8tered in our 
substations. No attempt is made to establish accurate tigu.res 
on diesel tuel consumption. 

Thru the years electrical power consumption data has been 
accumulated so that the characteristics on each division are pretty 
well developed. Thus we know that we require .3.3.483 KWH at the 
substation 2.300-volt bus on the Rocky Mountain Division am 34.0656 
KWH at the 2300-volt bus on the Coast Division to handle 1000 gross 
ton miles. 

Up to 1952 power was metered at the locomotive so that from 
the data developed up to that period we are able to establish per
centage of power lost in MG set losses and line drop. We know the 
efficiency or the locomotive so that by properly applying these 
factors we are able to develop the relation between the 2300-volt 
KWH input at the substation and the KWH actually dewloped at the 
rail when motoring. 

AG-668 

In applying this procedure !or power develoJ1118nt in these 
studies we developed the total gross ton llliles o! train and locomotives 
required to move the prescribed tonnage, deducted the KWH actually 
metered at the substation, and assigned the difference to the work 
done by the diesel locomotives. This value is then converted to 
KWH at the rail, to horsepower hours and thence to gallons of tuel 
oil on the basis o! 1 horsepower hour consuming .075 gallon o! tuel 
per rail horsepower hour. This latter value comes !rom data 
supplied by the American Association or Railroads !or a locomotive 
operating in the northwest with usual periods o! idling and light 
load movements. 

34 
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This operation gives us the amount of diesel fuel oil requir
ed during the motoring cycle. In dynamic braking the diesel operates 
in the third notch and from data supplied by the E.K.D. we know that 
in this notch the diesel locomotive consumes 29.4 gallons of diesel 
fuel per hour. It is then only necessary to develop the amount of 
unit hours spent by the c\iesel locomotives in dynamic braking to 
establish the tuel consumption for the braking operation. This added 
to the motoring fuel gives us the total fuel consumption of the 
diesel locomotives. 

This method has been used throughout the study in arriving 
at diesel locomotive fuel consumption. 

A cost per gallon or $ .0971 as supplied by the Department 
or Finance and Accounting was used in developing the cost or 
diesel tuel. 

35 
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LOCOK>JIW RiPAIBS 

Electric 1ocomptiyes 

To insure using a realistic figure that will not re nect 
temporaey epidemics or other problems, repair costs !or the three 
years- •60, •61 and •62 were weighted to the 1962 lenl and an 
average cost per unit mile developed. The mileage reported b7 the 
Mechanical Department, the repair cost reported by the Department 
o! Finance and Accounting and the A.A.R. lndicies for the Western 
District were used to develop the following repair costs per 
unit mile: 

Locomotive 
~F-5 
EF-4 

Rail Horse Power Cost/Unit Mile CostfMRHp Unit Miles 
6680 17.62• 10.5~ 
5110 41.7~ 8.175~ 

The cost per unit mile shown above vas used in developing 
repair costs for electric locomotins. 

Die se 1 Locoi!Ot i ve s 

When repair costs are kept on a division or district basis, 
they will correctly show the maintenance cost !or locomotives work
ing on that particular division. When, however, ~pair costs are 
buried in a system .figure, and the system characteristics, grade and 
curvature, vaey widelJ" from the particular division in mind, the 
resultant repair cost per unit mile will not correctlJ" reflect the 
costs o! the division in mind. 

AG-668 

Thus w haw two mountain divisions, where diesel locomotives 
made 39,708 miles and 59,180 miles, or a total o! 98,888 miles, buried 
in a system .figure o! 29,211,022 miles. This mountain mileage is about 
one-third of 1% o! system miles, so that a system repair cost per unit 
miles would not come close to renecting the repair cost o! locomoti"Yes 
in mountain service. The system repair cost per unit mile ignores 
the increased maintenance reouired account o! mountain service. 

We might also say that repair costs will vaey with the fuel 
consumption. This is certainlJ" true on a:ny uniform system. Fuel 
consumption would vaey with the miles nm and since repairs would 
vaey with the miles nm, we would haw repairs varying with the fuel 
consumption. 

Accepting this premise, we have at hand a msans !or develop
ing a practical repair cost !or locomotives used in 110untain service. 
Fuel consumption will varr with the work done, and since more work 
is done on hea117 grades, tuel consumption will increase and thereby 
provide a measure .for increased repairs account o.f mountain service. 

36 
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This is a very practical solution to the problem of develop
ing accurage repair costs for locomotives in mountain service. The 
fuel consumption reflects the work done; in tum engine and locomotive 
wear vary with the work done. iven wheel wear is greater when the 
locomotive is doing heavy work than when it is doing light work. 

Thus we have the following: 

From 1962 Annual Report 

Total Freight Diesel Locomotive Repairs -
(Account 311) 

15,672,642 

Total Gallons Diesel Fuel Oil- Freight Service - 56,979,067 

Repair Cost per gallon Diesel Fuel Oil - $ .09955659 

In this study repairs for diesel locomotives are developed 
b7 this method, using & .09956 per gallon of diesel fuel consumed. 
As an example: 

Rocky - kftn- Au&· •62 Present Operation Scheme (l) 
Gals. Diesel Oil - 118,486 
Repair ~ost 118,486 x $.09956 = ill,796.47 

New Electric Locomotive 

In October, 1960, the General Electric Co. proposed a 6 motor 
locomotive somewhat similar to the two locomotives theY' had sold to the 
B.A.& P. RY.GO, a few years earlier. These were 4 motor locomotives 
looking exactly like a diesel locomotive except for the pantograph. 

Mr. Conroy of the B.A.& P. RY. 00, kindly tumished maintenance 
costs on his units. This on basis of 3000 miles per month amounted to 
i.ll68 per unit mile or 4. 7¢ per M Rail horsepower mileso 

At the time of their 1960 proposal the General Electric Co. had 
provided a breakdown between labor and material for our EF-4 locomotives. 
Using these figures a cost per motored axle was developed and these 
figures applied to developing an annual cost for the proposed 6 motor 
locomotive. Assuming an annual mileage of 70,000 miles, a cost per unit 
mile of 16.4¢ results. 

Taking Mr. Conro7 1 s cost of i .1168 per unit mile am adjusting 
for 6 instead of 4 traction motors, and keeping in mind the few miles made, 
we come up with a figure veey close to the G. E. Co. figure. We therefore 
used the figure of 16.4¢ per mile when calculating repairs on the 
proposed locomotive. 

We have designated the proposed locomotive as the EF-7 

Electrification Dept., 
Tacoma, Wash 5/31/63 
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ROCKY )I)UN'fAIN DIVISION 

Substation 
Automation 

Trolley Feeder 

COAST DIVISION 

Substation 
Automation · 

Trolley Feeder 

3YS~ 

&F-4 Loco each 
GP-9 Loco each 

* EF-7 Loco each 
* GP-30 Loco each 

~lectritication Dept., 
Tacoma, l·Jash 
May 31, 1963 
Rev. June 14,1963 

D~PIU.CU'.UON AND IHT&iEST 

Investment Lite Years Salvage 

~303,679. 

292,896 

$ 23,947 

227,699 

$ 80,661 25 9.(]/, 
168,650 20 2.4)$ 
385,555 25 
204,200 20 2.4}% 

* New locomotives at current prices. 

AG-668 

Rates Depreciation Interest 
Depr. ~· Year Month !!!.!: Month -

2.62% 0 $ 7947 $662 None 

2. 7% 0 7f!J8 660 None 

2.6% 0 
' 623 $ 52 None 

2.7% 0 6148 511 None 

3.63% 0 t2928 $244 
4.88% 5.0% 8230 686 ~ 8432 703 
3.64% 5.0'.( 14,034 1170 19,278 $1607 
4.88% 5.0% 9,965 830 10,210 $ 851 

w 
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SC~ D~SCRIPTIOH 

1 Present Operation 
Electric with 
Diesel Boosters 

D.&:PRt;CIAT ION & MEREST 

ITEM UNITS DEPRECIATION INTERiST TOTAL 

Substation Automation $ 662 $ None $ 662 
Aluminum Trolley Feeder 660 - 660 
EF-4 Locomotives 12 2,928 - 2,928 
GP-9 Locomotives- Boosters 5 3,430 3,515 6,945 

Total 7 ."bso 3.515 11.._1._.9'"""5_ 

2 Diesel Road Locoso 
Electric Helpers 

GP-9 Locomotiw.e- Present Boosters 5 3,430 3,515 6,945 
GP-30 " - Additional Required 14 11,620 11,914 23,534 

Total 15.050 15 .1..2.9 30._41_9 __ 

3 All Diesel Locos. 5 3,430 3,515 
Road and Helper 22 18,260 18:722 

--------------------------------------------------------~~=~,6w 22_237 

GP-9 Locomotives- Present Boosters 
GP-JO 11 - Additional Required 

6,945 
36,982 
43.927 

4 Present Operation From Scheme I 
but new electric EF-7 Locomotives 
locomotive a re-
placing EF-5, 3,2 

_lo_comot 1 v~ ~a 

Total 
10 

7, 680 
11,695 
19,375 

3,515 
16,065 
19,580 

11,195 
27,760 
38,955 

5 Present Operation Substation Automation 52 None 52 

6 

Electric with Aluminum Trolley Feeder 511 11 511 
Diesel Boosters GP-9 Locomotives 9 ~ 6,327 . 12:80! 
(No Heloers) Total o:73"l 6 .327~--- 13 6 

Present Operation 
Blectric ,.,ith 
Diesel Boosters 
(Helpers) 

Substation Automation 
Aluminum Trolley Feeder 
GP-9 Locomotives 

Total 
4 

52 
511 
~ 
3,357 

None 
" 

2.812 
2,812 

52 
511 
~ 
6,119 

Revised June 14, 1963 

\.1.) 
-.() 
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SOID!:ME 

7 

8 

9 

10 

D6PR6CIATION & INtARHST 

D~CRlPl,'ION 

New Electric Locomotives 
Dieeel Booeter 

(No Helper) 

New Electric Locomotive 
Diesel Booster 

(Helpers) 

New Electric Locomotives 
Old Elec.Loco !or 
Dead Freight and Hlprs. 
Dieeel Booeter 

All Dieeel Operation 

Subetation Automation 
Aluminum Trolley Feeder 
EF-7 Locomotives 
GP-9 Locomotives-Booster 

Total 

Substation Automation 
Aluminum Trolley Feeder 
EF-7 Locomotives 
GP-9 Locomotives- Booeter 

Total 

Subetation Automation 
Aluminum Trolley Feeder 
EF-7 Locomotives 
GP-9 Locomotive Boosters 

Tota.l. 

UNITS 

10 

12 
5 

5 

6 
5 

GP-9 Locomotives- 10 
GP-30 " Additional Required 15 

25 

DEP!ti!.CIATION 

• 52 
511 

11,695 

2a~~o 15,8 

52 
511 

1.4,034 
31430 

!8,027 

52 
511 

7,017 
J.~JQ 

11,010 

6,860 
12,450 

• 19,310 

AG-668 

INI'iREST TOTAL 

' None • 52 
" 511 

16,065 27,760 
2a212 6a2~ 

19,580 35,2 

None 52 
II 511 

19,278 33,312 
2a512 ~ 22,,93 40,20 

None 52 
II 511 

9,639 1.6,656 
J.~l~ d:~il 13,154 

7,030 13,890 
12,765 25,215 

$1.9,795 139jl05 

* Accounting Department advises no interest charge to EF-4 locomotives, substation automation, 
aluminum trolley reeder. 

Electrification Depart•nt, 
Tacoma, Washington 
May 31, 1963 
Revised June 14, 1963 

~ 
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SCllliK& DESCRIPtiON -
11 EF-4 Locomotives 

Road & Helpers 
GP-9 Booster on 

T~ Frts. 

Tacoma, Washington 
June 14, 196.3 

DEP}igC!ATION & INtERESt 

ITEM UNITS 

Substation Automation 
Aluminum Trolley Feeder 
EF-4 Locomotives . 12 
GP-9 Locomotives 2 

) 

AG-668-

DEPR&CIATION INI'EREST TOTAL 

$ 52 • 0 $ 52 
511 0 511 

2,928 0 2,928 

$ 
1 1 ~72 
4,86.3 ~ $ ,4 a ' 

s 
I» 
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ISriMATED OOST INCREASI AG-608-B 
FOR KISCEL.L.AHEOUS ELBCTRIC EKDGJ 1 of 2 

IF PORCHASED OUTSIDE OF ELECI'RI7ICATION TRACTION CONTRACT 

ROCKY MOUNTAIN DIVISION 

POWER 

Shops 

Signals 

Roadway buildi111s and Mise. 

TOTAL 

COST 1958 

$15,372 

5,813 

7,522 

$28,767 

Increased Cost Without Electrification 

COSf WITHOUT 
EL.&:TRIFICATION 

$35,462 

14,653 

12,870 

$62,985 

$34,218 

The above assu.es that eleTen signal feeder points will be retained and that 
.,st of roadway and building power will be fed fi"'OI the si,gnal feeder. This 
gives fewer aetering points, with resulting higher load and lover rate. Pe~ 
tinent commercial and industrial power company schedules were used in develoP
ing costs outside of traction contract. Peak loads at shops assumed on basis 
of past experience. Details of these calculations will be furnished OD requeat. 

Maintenance of the 41400-volt signal line not included in either colu.n. 

Electrification Depart.ent 
The Milwaukee Road 
Seattle, Washington 

July 13, 1959 
Revised Sept. 2, 1959 

H. R. Morgan 

41 

Cascade Rail Foundation  -  www.milwelectric.org



SIGNALS: 

A.Yery 
&st Portal 
Drexel 
Tarkio 
Primrose 
Ravenna 
Gold Creek 
Morel 
Janney 
Pieda>nt 
Bus tis 
Francis 
Loweth 
'fvo Dot 

TOTAL SIGHALS 

SHOP POWIRt -
Averr 
Deer lAxige 
Harlowton 

• 

IIOA.IJWU BUILDIMGS l 

Avery Hotel 
All Other Roadway 

THB KIIJiAUKEE ROAD 
ELECI'RIFICATIOI DEPAJlTKFJft 

MISCELLANEOUS POWER REQUIRED 
FOR OTHER THAN ELECTRIFICATION FACILITIES 

ON 8ASIS 1958 POWER CONSUMPTION 
~ JI)UJ'I'AIJ .uBIOI 

1!58 1111 

44,967 
78,151 
s-.,653 
98,030 
85,710 
52,330 
54,389 
71,640 

104,850 
88,450 
97,863 
85,.oz 
75,580 

103,758 

1,095,773 $5,873.35 

260,665 
1,812,000 

579,200 

$1,397.16 
9,712.32 
3,104.50 

$321.60 
2,271.44 

$)..,158.40 

$1,158.40 

* Mise • Transt. Ch«s. 
Missoula Diesel 

60,000 
424,897 
(75,708) 
10,254 

$757.08 

102.54 

32.80 

123.58 

$1,016.00 

. " 
St. Regis Pump . " 
Haugan Pump 

" It 

tOTAL ROAWAI 

3,280 

12,580 

5n,ou 

17.59 

67.43 

$2,739.02 

AG-609 
1 of 2 

.00536 

.0053i 

.00536 

.00536 

.002 

.00579 

.00536 
o00536 
.01 
.00536 
.01 
.00536 
.01 
.00536 
.o1 

* Misc. Transformtion Charges (75,708 Nl - $757 .08) relates to lliscellaneous 
locations over entire Rocky Mountain Division tor various roa.dvay buildincs. 
Parenthetical fi~es not included in total. 

42 

Cascade Rail Foundation  -  www.milwelectric.org



MISCKLLAN.FDUS POWER REQUIRED 
FOR OTHER THAN ELECl'RIFICATION FACILITIES 

ON BASIS 1958 POWiR CONSUMPTION 
ROCKY MOUNTAIN DIVISION 

~ 
l of % 

1958 IWH 1958 COS! COST Pm KWH 
QfmlGI !RAMSilWIW'ION 

JEPOTS: 

Harlowton Passenger 601000 $32.1,60 
• • 

Ringli111 Relay 1,254 6,72 
.. It 

Butte Relay 40,760 218,47 
• • 

Butte Passenger 7,308 39,17 
" . 

Butte frei&bt 8,706 46.67 
" . 

All Other Depots 221,031 1,184,73 
• Mise. Transf. Chgs. ( 61,058) __ _ 

!OrAL DIPOTS 339,059 $1_,817,36 

NISCKLLAiliOUS: 

Di Tision Track Heaters 
AYery P..-p on Rill 
AYery Pump Roundhouse 
Deer M>dge Ice 

" " " 
Montana Street Crossi.nc 

" . . 
TOTAL KISCifiJ AQOUS 

82,650 
13,263 
12,775 

3,521 

ll6 

$443.00 
71,09 
68.-41 
18,88 

,62 

-4,710,034 !25,2-45,11 

$1.20.00 

12.54 

-40'7.60 

73.08 

81.06 

610.58 

$35.22 

1.16 

$36.38 

$3.521,64 

.005li 

.002 
,00536 
,01 
.00536 
.01 
,00536 
.01 
,00536 
.ol 
,00536 
.o1 

.00536 

.00536 

.00536 

.00!36 

.o1 

.00536 

.01 

.00568 

.E,!: In order to balance to "Total Miscellaneous Pover• colmm of ES-9 1958 
S\u!Dary • add electrification facilities as follows' 

Substation Auxiliary 
and Bungalows 609,732 $3.268,17 

TOr4L MISC. POWIIl 
(1&-9 SUMKUY 1958) 

5,319,7!§ !28,513,94 

,00536 

* Miscellaneous Transformation Charges (611058 llnl - $610,58) relates to lliscel
laneous locations over entire Rocky Mountain Division for nrious depots. 
Parenthetical figures not included in total. 

Electrification Department 
The Milwaukee Road 
Seattle, Washington 
May 6, 1959 
Revised July 15, 1959 

Aug. 7, 1959 
Sept. 3, 1959 
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~'TIMATED CU.)'T INCREASE 
FOR KISCEI I.ANEOUS mRIC ENJ!RGT 

AG-60S.. 
2 of 2 

IP PURCHASED OUTSinE OF ELECTRIFICATION TRACTION CONTRACr 

POWER 

For shops 

!~'or signals 

For roadway buildings 
and aiscellaneoua 

TOTAL 

COAST DIVISION 

C().)'T 1958 

$16,793 

$2,975 

$2,916 

$22,684 

Increased cost without electrification 

COST WITHOUT 
~RIFICATION 

$18,150 

$10,250 

$9,490 

Above assumes that the present eight si~al feed points will re•in and 
miscellaneous roadway power will be metered through these points. !acoa 
Shops to be fed by Tacoma City Li_ght. Othello Shops to be fed from The 
Washington Water Power Ca-pany. Pertinent coDI!lercial and industrial power 
company schedules were used in developing costs outside of traction con
tract. Peak loads at shops assumed on baais of past experience. Details 
of these calculations will be furnished on request. 

Maintenance of the 4,400-volt sicnal line not included in either column. 

Electrification Department 
The Milwaukee Road 
Seattle, Washington 

July 9 1 1959 
Revised Sept. 2, 1959 

H.R. Morgan 
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45 
'lHB MILWAUKEE ROI\D AG-608-A 

EIECI'RIFICATION J.ZPARTMEN! 1 ot 2 

MISCELL\NEOUS Pffi.'ER REQt:IRED 
FOR OTHER T,L\.~ ELECTRIFICATION F.\CILITIES 

ON BASIS 1958 POWER CONSUMPTION 
COAST DIVISION 

1958 IWH COST COST PER nil 

SIGNALSs 

Tacoma Junction 12,685 
Renton 135,739 
Cedar Falls 116,981 
Hyak 61~635 
Cle Klua 3~·96 
Kittitas 107~232 
Doris 75~992 
Taunton 17,120 

TOTAL SIGNALS 530,879 $2,975.35 .00560 

~~: 

Tacom 2,571,.500 
Othello 417,240 

TOTAL SHOP POWEll 2~988,7-40 -- $1.6,793.56 .00562 

~~BUILDINGS: 

Track Department 63,508 $357 • .t9 .00563 
1168 Crews 6,388 35.96 .00563 
Tele~raph Crews 3,875 21.81 .00563 
Extra Gangs 6,02-t 33.91 .00563 
Signal Maintainer 1,160 6.53 .00563 
Section Foreman 9-40 5.29 .00563 
Rented Tac. jet. #3 3,306 18.61 .00563 
All other Roadway 31,384 176.69 .00563 

TOTAL ROADiiAI ll6,585 $656.29 .00563 

ADVERTISING: 18,260 $101.63 .00557 

SPRING Sti!TCH: 

Byak 19,800 $121.51 .0061-t 
Rockdale 131450 83.&4 .00623 

TOI'AL SPRING SWITCH 33,250 $205.35 .00618 

Cascade Rail Foundation  -  www.milwelectric.org



MISCELLANIDUS PO\Vm REQUIRED M-608-A 
FOR OTHER THAN ELECTRIFICATION FACIUTIES 2 of 2 

ON BASIS 1958 POWER CONSUMPTION 
~T DIVI.siON 

1958 .KWH oosr OOST PER Dll 

MICROWAYI 1 BOCIDt\LI 2,970 $16.53 .00557 

WATER PUMP,~ 23,785 $12.5,91 .00521 

.IEPOfS: 

*h.coma Junction 13,198 
Cedar Falls DepOt 27,657 
Cedar Falls #3 6,850 
Cedar Falls Hotel-Ca.te 81,695 
Cle Elum Depot 19,039 
Cle Elum Hotel 36,764 
Cle IUum Restaurant 96,898 
Kittitas Deoot 3,570 
Beverly Depot 6,610 
BeYerly train-en 22,535 
Othello Yard Lights 6,250 

TOTAL IEPOTS 321,066 $1~.79 .00564 

QIWiD TOTALS 4,035,535 $22.684.41 .00562 

JIOTB: In order to balance to "Total Miscellaneous Power" col1Sl of E&-9 1958 
---- Summary, add ~ electrification facilities as follova: 

Substation Atailiar,r 357,431 
and Bungalows 

TOTAL MISC. POidR 4,392,166 
(g..g SUMKARI 1958} 

$2,046.10 .00572 

f24,730,51 ,00563 

* telegraph Dept. uses power shown under •depota•, tacoma Junction for lidltin,(, 
operation of repeaters, and other telephone and telegraph equi}.eat. 

Electrification Department 
the Milwaukee Road 
Seattle, Washington 

May 6, 1959 
Rerised July 15, 1959 

Au~. 7, 1959 
Sept. 3, 1959 
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Mr. F .G. McGinn: 

Tacoma, Washington 
June 14, 1963 

~W Cost Stuqy was released M~ 31st and as might be 
expected contained several errors. I felt responsible for these 
and issued several correction sheets on June 5tho 

Since then I reviewed the study at length and noted 
several items that I thought should be changed. Also Mr. Kirk 
worked up Scheme 11 showing the cost of t:F-4 operation on the 
Coast Division. 

I also felt that the cost of operation "'ith minimum 
and maximum t raffle should be explored. 

Accordingly, I worked out a series of corrected sheets 
which should replace sheets of the same number in the book you now 
have. The original sheets should be discarded. These new sheets 
cover changes due to Scheme 11 and also char1oooes in depreciation 
and interest brought about by handling diesels to be procured at 
new prices instead of at the price of the present GP-9 diesels 
as advised qy the Accounting Departmento This places new diesels 
on the same level as new electrics. I understand GP-9 locomotives 
are no longer being manufactured and therefore GP-30 locomotives 
are listed where additional diesel units are to be procured. 

A supplement is also attached. This explores the cost 
of operation under the various schemes when minimum and maximum 
traffic is being handledo A fami~ of curves is attachedo This 
supplement should be inserted in the back of the original study o 

H.R. Morgan 
cc: 

Mr. W.J. Quinn 

Mr. c.~. Crippen 
Mro v .iS.. Glosup 
Mro L.V. Anderson 
Mr. F.A. Upton 
Mr. R.G. Scott 
Mr. A.W. Ha.llenberg 
Mr. T.B. Kirk 
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SUPP~Bl' 

TO STUDY OF MAY 31, 1963 

ON VARIOUS METHODS OF OPERATION 

IN EUCTRIFI!ID T~RRITORY 

Tacoma, Washington 
June 13, 1963 

Cascade Rail Foundation  -  www.milwelectric.org



AG-668-A 

SUPPL6K&Jfl' 

TO STUDY OF KAI 31, 1963 

In any comparati"" cost study, the first reouirement is 
accurate basic statistics. Once these have been developed, the applica
tion and extension o! unit costs is a matter o! intrepretation, based on 
knowledge o! tbe operation and o! the eouiJDent involved. 

In this study evezy e!!ort was made to be accura.te and to 
support everr figure by statistics or references.· to the source. It should 
therefore be possible to check an,y figure that might subsequently be 
challenged. Any difference in intrepretation or harrlling will not cause 
a change in end results or 110re than three or !our thousand dollars, not 
enough to contradict the end finding o! the stud7 o 

In certain instances the tendency was to lean over backwards
for instance, in the case of depreciation and interest, a life o! 
20 7ears was used for diesel locomotives, whereas experience to date 
shows a lite ot about 12 to 15 7ears. And in the case of new electric 
locomotives, a life o! 25 years is used though in our own service we have 
electric locomotives that have been running about 49 years. Similarly, 
on the B. A.&. P. Railroad, electric locomotives have been in service 
over 50 years. 

With so much data developed it is alwqs a challenge to explore 
further. For instance, what would be the cost o! each scheme when 
handling minimum am maxi.mum amounts o! traffic? Inspection o! past 
records showed the minhnJm month to be January, 1950, on both divisions, 
(ignoring the 1930 depression), and the maxia.ull month to be January, 1945, 
on both divisions. 

RgckY H2!mta!n Coast 
Min:iJmm lDI'M 

Jan. 1950 140,811 48,714 

Study MGTM 241,450 77,568 * 
Maxi Dlm MGTM 

Jan. 1945 327,617 122,264 

* Ignoring the operation with no helpers. 

Assuming that the cost per .MGTK !or the first eight items in the 
studT (trainmen to enginehouse expense incl.) would remain approximately 
constant, the costs o! these item !or minimum and maxi•1m MGI'K were 

Cascade Rail Foundation  -  www.milwelectric.org



AG-668-A 

developed for each scheme. Interest, depreciation, miscellaneows 
power, substation and line maintenance were presumed to remain con
stant. Substation operation was presumed to V&J."1 from minimum 
operator assignment with about $135 per DK>nth overtime to almost tull 
operator assignment with about $135 per month overtime. (l<'ith traffic 
of September on Coast and August on the Rocky r~untain, overtinle 
amounted to about t945 and ~26o per month respectively on the two 
divisions. This is due to trains running off schedule and to switch
ing for line clearances, etc.) 

In developing costs for handling maximum }UITM, it was 
necessar.y to determine whether or not the locomotive assignment 
was sufficient to handle the business. It was assUI:led that the 
traffic pa.tte!"n would be the same as in the stud7 months and that 
east and westbound tonnage would increase proportionately. Gross 
ton miles for the limiting sections (mountain) were developed and 
then tonnage assigned to trains on basis of recognized tonnage rat
ings. Eastboum presented no problem. '1/estbound', it would be 
necessar,r, on Piedmont Hill for instance, to use helpers on the 
time freights, and in full diesel operation, it would be necessar.r 
to increase tonnage per train to the point that speed would drop to 
about 13-14 miles per hour. However this lfould be an extreme condi
tion and should be acceptable for the short time involved. The end 
result is that no additional locomotive power would be required for 
any of the schemes studied. 

Costs for Schemes 5 am 7 (no helpers), trere developed, 
but since it was easily seen !rom inspection that helpar operation 
was more economical, curves for these two schemes were not shown on 
the charts as finally set up. 

Tacoma, Washington 
June 141 1963 

H.R. Morgan 
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MIN, .MGTM 
Depr. & Int, 
Line Maint, 
Sub Maint, 
Miso1. Power 

Total Fixed Expense 

Sub. Opr, 
(Min. Overtime) 

Other Expense 
Varies with MGTM 

TOTAL 
Cost Per Mat'M -

MAio MCJrM 
Fixed Expenee 
Sub. Opr. 

. 
Other Expense 
Varies with MGTM 

TOTAL 
Cost per KGTM 

Taco~, Washington 
June .u.,l96.3 

) 

COSTS OF VAiUOI.5 SC~ \HTH MIN. & !.fAX, MC?l'M 

ROClY )()UN!'AIN DIVISION 

1 2 3 4 

$11,195 $30,479 $43,927 $.38,95.5 
12,550 6,650 4,000 12,550 

8,4.35 4,050 - 8,4.35 
~.~~2 

$.32,180 41,179 50,779 59,940 

14,300 7,.300 -- 14,.300 

46,480 48,479 50,779 74,240 

I 
I 

115,078 1.25,205 127.497 108,392 

161,558 
$ 1,147.34 

173,684 
$1.2.3.347 

178,276 
$1.2661 

182,6.32 
$1,29700 -

.32,180 41,179 50,779 59,940 
17.410 10.068 -- 17.!1;70 
49,650 51,247 50,779 77,410 

267,745 291,307 - 296,641 252,190 

317,.395 342,554 347,420 .329,600 
$ ,968798 $1.04560 $1.0604 $l.006o5 

AG-668-A 

\.It 
0 
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MIN, MGTM 
Depr. & Int. 
Line Maint. 
Sub Maint. 
Miscl. Power 

Total Fixed i xpense I 
Sub Opr. I 
(Min. Overtime) 

I 
Other Expense 
Varies with MGTM 
Total 

Cost p, 

MAX. MGTM 
F i.xed Expense 

I Sub . Opr. 

I 
Other Expense 
Varies with MGTl-i I 
Total 

Tacoma, Washington 
June 14, 1963 

, 

5 6 

\ 

$ 13,064 $ 6,119 
7,966 7,709 
1,895 1,834 

22,925 I 15,662 

9,2oo 1 8,900 

32,125 I 
I 

24,562 

28.802 2~.01~ 
90,934 78,576 

22,925 15,662 
1~·259 12.8~1 
3 ,184 28,493 

14'1.602 1135.565 
183,786 164,058 

) 

COSTS OF VARIOUS SCIDOO'.S WITH MIN. & MAX. MGTM 

COAST DIVISION 

7 I 8 I 9 I 10 I 11 

$35,268 $40,S20 $24,164 $39,105 $6,269 
7,966 7,709 7,709 2,000 7,709 
1,895 1,834 1,834 200 1,834 

45,129 50,363 33,707 1 42,572 1 15,812 

9,200 8,900 8,900 I -- I 8,900 

I 54,329 I 59,263 I 42,607 I 42,572 I 24,712 

~2.~~ ~2.202 ~'1.61!:2 2'lalJO ~8.£t82 
99,621 104,769 90,229 99,702 73,201 

50,363 33,707 42,572 15,812 
1218~1 12·8~1 - ~ 63,194 46,538 42,572 ' 43 

Jll.~ .22~ 
172,063 

1 1~.212 
177,406 

11J.2.2''* 166,062 
l l.lt:J.~~2 
185,958 

) 

AG-668-A 
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SCH&KE 
Expense ! Study 

Varying with MGTM 
MGrM 

1 $197,326 241,450 

2 214,690 241,450 

3 218,620 241,450 

4 185,861 241,450 

5 84,4C:IJ 69,961 

6 86,007 77,568 

7 65,046 69,961 

8 72,459 77,568 

9 75,830 77,568 

10 90,969 77,568 

11 77,210 77,568 

Tacoma, Washington 
June 14, 1963 

) 

AG-668-A 

&IP~~ES VARYING WITH GROSS TON MILES 

Cost MOTK Cost Mat'M Cost Ratio 
Per Min. Month Min. Max. Month Max. Study MGl'M 
MGTM ( ran 1950) MGTM (Jan.19~5) t.1£JI'M Max ... MG'l'M 

$ .81725 140,811 &115,078 327,617 $267,745 L3568 

.88917 140,811 125,205 327,617 291,307 1.3568 

• 90545 140,811 127,497 327,617 296,641 1.3568 

.76977 140,8ll 108,392 327,617 252,190 1.3568 

1.20724 48,714 58,809 122,264 147,602 L7476 

1.10879 48,714 54,014 122,264 135,565 1.5762 

.92975 48,714 45,292 122,264 113,675 L7476 

.93414 48,714 4~506 122,264 114,212 ' 1. 5762 

.97759 48,714 47,622 122,264 119,524 1.5762 

1.17276 48,714 57,130 122,264 143,386 1.5762 

.99538 48,714 48,489 122,264 121,700 1.5762 

-- · -

VI 

N 
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