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VALUATION SFRCTION WASHIKNGTON 8.

Yaluatinn Seotion Washington & covers the brangh
line which leavee the main line at the west end of the Colum-
bia River Bridge near Beverly and extends in a general south-
easterly direotion to Hanford, = distance of about 45 miles.

The first reconnolissance work for thie oranoh was
done in oonneotisn with the mailn lina, (See Historical Sketeh
oz Valuation Section Washington 1) when lines were surveyed
down the river, alons thez west bank t0 Timmerzan's Ferry while
searchiog for a sultable river orossing., These lines did not
pass through Hanford but followed the river cloeely for atocut
35 miles and davelored the fast that & railroad was possible
shoauld businese develop to warrant its construetion.

Early in 1607, two partiee made preliminary eurveye
for a line leaving the maln line near the Columbia Fiver eoross-
ing and extend! scuth along the west Tank of the river, These
surveys indicated that the oonstruction of such a line would be
expenslive and ascordingly in fall of that vear a close regon-
noigeance was made of that territory. This reconnoissance re-
port oovered both an expensive line bullt on supported grad-
ients and a cheaper typical branch line.

In Deocember 1908 a party was placed in the field to
investigate some difficult loocatlon along the river, heiween
fifteen and twenty miles south of the main line, Thie survey
developed the faot that the eoonomical construotion of ounly
one rallroad wae possible in this vioinity. OConsegquently 4he
construotion of miles 17, 19 and 20 was undertaken immediately
and wag przctically completed by Maroh 1909 shen work tempor-
arily ceased,

Another party was placed in the fleld in January
1909 to reviee and relocate the line bringing i1t through Whise
Bluffs, which up t0 this time had been ignored. Their survey
was oompleted in June of that year. In ths Spring of 1610
further surveys were mades retracing the previgus survey in
places and revising in othera,
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Recorda show that about 175 miles of reconnolssanoe,
200 miles of preliminary and 95 miles of location survey wers
made t0 produce 45 miles of adopted and constructed line or
about 4=3/10 miles of preliminary and 2 miles of location for
each mile of adopted survey. This represents only the work
done between 13507 and 1512, and does not inolude ths many miles
of reconnolesance and preliminary made in this vicinity in con-
nection with the main line gurveys.

The engineerling work during construotion was handled
by two Distrist Ingineers with five Resldent Engineers and par-
ties. The Listrict Engineers raported +o the Assictant Chnief
Engineer in Seattle,.

Startinz south from Beverly Junoticn a 1.7% gradient
is used %06 make a desgent of about 50' to the first bench above
the river, TFrom here the gradients are rolling and work is
light for about five miles. Between miles 5 and 16 higher

round is ococupled to prevent damage from a proposed dam at

riest Rapids. is added to the oonstruction opost, the work
being heavier and a larger percantaga of clasaified material
enoountered, FHeavy work contirmes through mile 20, Between
mile 21 and Hanford the grading is comparstively light., Some
oroes drainage is encountered, along the firet 20 miles, re-
quiring bridgee for waterway openings.

The contract for the clearinz, grading, bridge and
gulvert work was iet to H. 0. Henry, who sublet the entire line
to other contraotors. The main soumissary was established at
Beverly Junstion, where spur tracks were lald for unloading equip-
ment and supplies. Material was taken by wagon from here ocver
the entire dis%tance. '

A medium heavy growth of sage brush and greasswood
coverad the unoultivated land, which requlred clearing. South
of Priest Rapids a part of the land was irrigated and under oul-
tivation.

The light grading was done with teams and eorapers.
Two steam shovels were used, one in the heavy outs near Priest
Rapida, and another in the heavy work in mile 20,

The former shovel was rented from a looal ocengern,
but the latter was brought in over the oountry roads with con-
siderable diffioulty,

The rook work tetween mile 5 and Prieet Fapida was
done by station men, using small cars and horses to oarry the
material to the fills.

The light grading work between Mile 20 and Eanford
was extremely difficult as the soil 1s a 1light olay, and gravel
intermingled with boulders varying in elze from Nigger Feads
to elx or eight cubiec feet in volume. These were dug out by
hand and removed on a etone boat.
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The grading of the firet five miles was hurried s¢
track ocould be lald as scon as possible, and a yard was estab-
lished in Mile Five for bridge and culvert material, From here
it was takem to the pointe of ereotion by team.

Bridgss were bullt bty the contractor's foroes with
the exagepticn of Bridge numbered EE-1042 near Allard Pumping
Station. Thie bridge, which consizts of a deock plate girder span
on oonorete abutmente, was bullt by the Hailway Company forces.
The conorete work wae done before track laying, the aggregate
being obtalned locally and the cewent hauled 1ln by teams. The
girdare were erected when the %track reached that point, The
culverts were eregtad by the contraotor's forpes, %imbsr open-
iggs being used under the heavy fills, and corrugated iron pipe

er the lighter onea.

The trask on the first five miles was laid by hand
early in the oongtruoticn period. Traok laying wae completed
with a machine in 1913, New 65 pound, 33 foot rail was usad
for the main track and lighter second hand steel for the sidings,

The traok on the first eight miles waa ballasted with
material from Cochaesat pit, located about three miles weat of
BaverlX Junotion or the main line. Broken stone, taken from a
slide in mile twentv, was used betwesn miles aight and twenty.
Ballzat material for tha tracka between mile twenty and Hanford
waa taken from emall pits located alcong the track, the more
important onee telng in miles 25, 26, 3% and 42,

Permansnt water suprly statione have bean inatalled
at Priest Rapide and Eanfordi. At FPriest Raplde the water is
puzped from the river througzh a long pipe line. At Hanford the
supply ie taken from the clty water mains.

Standard right of way fence with necessary orosaing
fecillties has Leen bullt whers required.

The buildingze were conatruoted by the Raillway Company
foroee after track wae laid, Standard 24' x 85' one-story frame
depots were built at Hanford and Wnite Bluffs, and smaller depote
at Priest Hapids and Levering. BSeotion facllities have been
built at places convenlient to the work.

Telegraph construction material waa distributed by
work trains and erected by the Rallway Company forces, Telephones
wers installed in ocothes at blind sidings as well ae In the depota.

This branoh le coperated as a part of the Coast Divi-
sion, the usual branoh line equipment being used., Traffio is
light exoept during the frult secason.
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SPEQIAL FEATURES:

The irrigation ditch croseings, in many cases, Te-
quired expensive sp2cial gsonatruaotion. At Bridge EE 1042 the
newly oonstructed ditoh was lined with goncrete.

The territory was sparcely settled and subject to
high winde, blinding dust etorms and ococasional olou burets,
whioh all sended to add to the difficulty of conotyuotion.

A cloud turst ocourred in 19513 which washed out four
oridges on miles 7 and B, and stopped traffic for several days.

Eumerous changes wera mada in existine wagon roads
during construction and conaiderabtle work was done by the con-
tractor's foroes to keep them in shape for the heavy hauling.
In conneotion with thie, temporary wagon tridzes were nacessary
aorcss the irrigation ditches.
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VALUATION SECTION WASHINGTON 9,

GENERAL LOCATION:

Valuation Section Washinztcn § covers what 1z oot
monly known az the Everett Branch, which leaves the main line at
Cedar Falls and extends in a gensral mortherly direction about 55
miles to Everett, Washington,

RECONNOISSANOE AND SURVEYS:

Three enpinsers made separate reconncissance trips for
thie line, =ll covering approximately the same rouite, The first
trip was made in 1906 on horeeback, and required only a few davs
as the sngineer was in the field in ocnueotion witn thes main line
surveye, which were then under way, and no special preparations
were reguired., He outlin=d a rallroad to bte bullt on maln line
standards, and the construotion would have been expensive. The
two later examinations took place just previcue to the locatlion
gurveys and were very thorowrh, as search was belng mads for =
typigal branch line. All together 200 miles of 1ine was covared
ir the reconnolesance and complets reports made in regard %o
gradlents, curvature and future trafific.

Location partles were placed in fthe field in April,
1909, and kept at work almost contimicuely untll construction
started in April, 1910, Every prospect wae thoroughly ilavesti-
gated, The first 20 miles north from Cedar Falls were govered
with heavy timber, whioh retarded the progrese of the parties.
The steep slopes in Tokul Creek dlstrict offered wany difficul-
tiee, and required several preliminary lines with extensive
topographical surveys. HNorth from Tolt the land traversed was
ewvampy and subjeot to floode, znd the river crcssinge required
carsful study and o¢lose examination eof ths features along the
banks. The trensportation of supplies and camp was nct diffi-
sult, however, as tha Northera Pacific and the Great Horthern
branch lines were in operation and falr wagon roads wers in
existence.

Swmmarizing the surveys, we find that 100 miles of
preliminary and 125 miles of location survey were made for about
S5 miles of adopted line, Parties averaging about elghteen men
each, were in the fisld nineteen montha,
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ENGINEFRING ORGANIZATION:

The oonstruotion enginsering crganization consisted of o
Division Engineer, with offig=s at ZIverett, assisted by one Eiatria%e
Engineer and seven Regldent Engineers. The Division Engineer re-
ported to the Aszistant Chief Engineesr in Beattle,

CONSTRUCTED LINE:

The line as conetructed leaves Cedar Falls on a slight
desoending gradlent for a couple of milea. Thence degcends rapidly
on & 2.2 percent gradient, with sharp curvature tc Tanners, where
the valley of the South Fork of the Snoqualmie River is reached.
The line descends this river valley with comparatively light gra-
dients and ocurvature tc mile Eleven, where the croseing of the main
Snoqualmie Biver is made on a 200 foot eteel truss. Here the grade
line reverses and ascent is made on a maximum of one percent to a
summit between the South Fork and Tokul Crezek in mile Thirteen.
From here to mile Twenty-cne a steady desoent iz made on a one
rercent gradient, first up Tokul Creek for a couple of miles then
looping aoross the Creek to the north bank and down to the Tolt
River Valley. In miles Twenty-two and Twenty=-three a rise in the
grade line 1s made to obtain the required olearance at Tolt River
croseing. From mile Twenty=three to Everett the gradient is
praotically level with the exception of the rise through Monroe,
and Snohomlish and for the river croseinge. The gradient entering
Everett is cne percent ascending.

CONTRACTS:

Contract for the olearing, grubbing, gradinz, bridge
and oulvert werk was let to H. C. Henry, who sublet it to numercus
cther firme,

Transportation faocilities are falrly favorable aver the
entire line. The C, M. & St. P. Rallway served the work olcse %o
Cedar Falle. The territory between Tanners City and Tolt was
served by the Northern Pacifio branoh line and between Tolt and
Everett by the Great Northern Railway, Wagon rcads were built from
the Railway etations to the work where necessary, some of whioh
required considerable work, Between Tolt and Everett it was necczs-
sary to corduroy the existing wagon roads in many places t0 prepare
them for the heavy loade,

This work was done at the Fallway Company's expense.
CLEARIKG, GRUBBING A¥D GRADING:

The general ocharaoteristlios are widely different on the
two ends of the line, and for descoription it mipght be well to make
a dividing point at mile Twenty-five. The work south of or between
that point and Cedar Falle was the ordinary ocut and fill grading,
with some aide borrow, and was done with teams or by station men,
Clearing was required on this part, some quite heavy, with a cor-
regponding amount of grubbinz.
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North from Mile twenty-five, or between that point and
Lverett moet of the land traversed was swampy, and subject to fre-
quent floods, necessitating an extraordinary hizh grade line.
Adjacent berrow for tne extensive fille could not be obtained,
congequently temporary standard trestles were built and the en-
bankments made with train hauled material. About 388,000 lineal
feet of piling, 20,000,000 F.B.U. of timber and 75 tone of iron
were usded in the ccnstruction of these temporary trestles., Over
a million ocubie yards of material was train hauled to fill thege
trastles, from steam shovel borrow plts looated at high spots
along the line, or in some cases, Quite a distance from the right
cf way, necessitating conslderable oonstruotion work to obtain
aocess to them.

Some clearing was required cn the north end of the line,
although not in such large quantity as on the south half, Grubbing
was required in many cases for the pile driving as land was some-
times encountered that had been previously oleared but not stumped,

A epur track about 2 mile and a quarter long was built
along the south bank of Ebey Slough to serve a saw mill and several
other proposed industries. Track was lald and ballasted in 1911,
but buoiness 41d not develop as anticipated and the track has been
taken up until suoh time as business will warrant its malntenance.

In Kverett a branch line about 4 miles 1““5' oalled the
Riverside Line, was built up the Snohomieh River, he storage and
switohing yards, as well as numerous industrial spuras, are located
along this line. Only one ocut ocours on the Riverside Line, and

the major part of the embankment was made with train hauled material.

BRIDGES, TRESTLES ARD CULVERTS:

In general it oan be said that an unusual amount of standard
bridge construotion was required in addition to the temporary
treatles for filling purposes. Truss spans were required for the
frequent stream crossings, and eeveral high and long treetles
were bullt where cross drainage was encounterad, on the south half
of the line., Short pile bridges of 3 or 4 spans were bSuilt fre-
quently through the swampy land to act as equalizer water ways dur-
inz flood seasons., Near Everetit the crossinge of the Ebey Slough
and Snohomish River required draw bridges as these are navigable
gtreams.

File and frame tresetle work wae done by contraot as aleo
was the falpework for the truss spans. Truss spans were framsd and
ereoted by the Company foroes.

The material used in the structures aresoted by contraot
was furnished by the contractor, a flat prige being pald covering
the material, 1l%s delivery, and ereciion.

Hevin loge were used for oulvert construotion where 1t waa
rosaible to obtain them., The sawed culvert timber wae furnished and
placed by the contraotor in the same manner as the bridge material,

A small amount of vitrified culvert pipe was used, which was purchased
at Renton, Wash,, and shipped in by rail,
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TRACK LAYING AND BALLASTING:

Track was lald with a Foberts Bros, machine. new
pound rail being used. Traock laying ﬂammenced‘un Junua;r Egtg?lgll
and was completed August Wth, of the same year. The material yard -
for track laying was in Cedar Falls.

The ballast for the first few miles north of Cedar Falle
#as obtained from Ragnar Pit on the maln line, Valuation Section
fashington 1, The remainder of the ballast was obtained from pits
Zogated along the line. Ballasting was commenoed on Mareh 5th,1911,
and flnished Ocicber 22nd, of the same vear.

WATER SUPPLY

Temporary water tanks were erected at Horth Eend and Tols
for construotion purpesee. These have aince been replaced by per-
manent struotures, At North Bend water ie obtained from the oity
maing, and at Tolt a long pipe line was laid to develop a gravity
gyetem, Permanent tanks are aleo loocated at Monroe and Everett, In
toth places the supply is obtainsd from the city malins.

SPECIAL FEATURES?

Serious subeidence has taken place on the embankmontes
through the ewampy region north of mile 25, In pome cases thie

?T?untu to tvwo or three hundred percent of the original £ill quant-
-1

Erosicn from high water and excessive floods haa beasn an
item of considerable expense, especially on miles U4 to 45, and 50
to 52,

Riprap for bank and bridgee protection was put in,in
large quantities, scon after track was laild., The material was ob=-
tained from widened cute and on the main line, Valuation Section
Washington 1. Sheer walle and in some cases mattresses have been
used for protection at the river orocsainge.

Frequent highway ohanges and overhead bridges were neces-
sary and added matErialig to. the construction cost.

Frequent grade crossinge with existing lines of railroazd
required joint survey work and speoclal frogs.

Right of way through the towne of Duval, Snohomish,
Monroe and Everett was expensive and required special oonstrustion
and special methode for ocarrying on the work.

Serious slides have ocgourred in Tokul Oreek Loop, mile
14, which have necessitated several line changes, A large amount of
material has besn excavated in caring for these slides,

A line change was also made at Rutherford Springs in mile
18 after an attempt had been mad=s to f111 the bridge crossing the draw
at that place. It was imposaible to hold the fill in place with the
material at hand so the aligoment was moved lnto the hill at a heavy

axpense.
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BUILDINGS, TELEGEAPH AND FENCE:

Material for right of way fence, telegraph lines and
buildings was delivered by trair after the track was lald. Fenoa
with the necessary crossing facilities was built except in lin-
aggessivle placea.

The tuildings were construeted Ly the Railway Company
forces, standard ons story frame combination freizht and passenger
depots beinz built at dlorth Bend, Tol%, Duval, and Mcrnroge., A large
frame freight depot with tempOrary passenger facilitiszg waa bullt
at Frevett. Sheliers have been built at lsss lmportant sldings.

An oil supply plant, turntable, ete., was built at Everett and

some facilities installed at Cedar Falls to oare for the branch
line eaglines. Tslephones were inatalled in bocths at blind sidings
in addition to these in the depots.

OPERATION ARD MARAGEMEWT:

The Iverstt Branch is operated as a part of the Coast
Division, standard equipment belng uged as a traffioc is qulte
heavy,
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VALUATION SECTICN WASHINGTON 10.

luring the gummer of 1907 three reconnolssancs trips
wers made in connaction wlth the propossd surveys for this branch.
They 211 hed Frumclaw as the cbjective point, the diffieulty being
in finding =z sultable connection with the main line. One routs
wap investigzted west from Fnumclsw along White Hiver to Auburn;
one north through Franklin to connect with the main line in the
Cedar River Valley; and one east slong Bolse Crask.

Instrumental surveys were begun in April, 1908, and
sontinued through July, in which time seventy-one miles of
preliminary and two miles of location survey were made. Work then
tewporarily ceaced until April, 1906, when it was rasumed and
continued until July 4th, in which time elghteen miles of preliminary
line and fifteen miles of location were surveyed.

A resurvey wae made in December, 1909, just previcus %o
gonstruction and several revigiong made,

Summarizing the survey work;, a totsl of eighty-nine miles
¢f preliminery end thirty-one miles of located 1line were covered or a
ratio of glx and one half miles of the former and two and three
tenthe miles of the latter to one mile of adopted line.

The line as constructed leavee the main line at Bagley
Junction, a point about four miles west of Cedar Falls, and extends
in a2 general southsrly direction to Enumolaw. About two miles of the
Whnite River Lumber Company's track ie used jointly with thet Company,
between the Wye at Enumclaw Junoticon and the headblock of the C, M.
& 8t, P. depot and yard tracks at Enumolew. According to the contract
this track is maintained solely at the expense of the C. M. & St. P.

Company.

That part of the line between Esgley Junation and Selleock,
a distznce of about two miles, was constructed by the Beattle & South-
sastern Ry, and was purchased by this Company. This line wes of
medium construction work on approximately a 2.65% gradient and maximum
ourvature of twelve degreaes. From Selleck the gradient is descending
on a maximum of one percent to the crossing of sen River in mile
five, thence the gradient is rolling with a maximur of 1.4 percent
to the orossing of the Buckley Brench of the Northern Pacific in mile
gsaven, thence descending with & meximum of 1.2 percent to Veazile
Creek, in mile eleven, thence ascending with a maximum of 1.7 percent
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to Enumolaw Jurction, 4 large amcunt of curvatur
1w : e, Bom
Esggf'rig Esgd in éﬁllnnl;g the contours of the mn;nt&i;a?ui;:twgen
€Y and Ureen Hiver the main line of the N
followed qQuite clossly. I WReEthatn Taelida La

The condtruction wam osrried on under th
e suwpervision
a Distriot Enginesr who reported to the Divisien Eng;ieer in Eegitlﬂ.
The cugtraﬂt for clearing, grading, bridze and oulvert work wae let
te H. C. Henry who in turn sublet to nther contractors.

Clearing and grubbing were necesSary gver the antire
line as it passes through heavily timtered region.

The grading was mediumly heavy, averaging about 24,000 cubtis
yarde per mile, of which a large portion was clmesifisd material.

Contractor's supplies and equlpment were ahipped over the
existing lines of railway to the point nearest the work and
taken from there by teame. Some wagon rosd work wae nacecssary
for the transportation.

Three important bridges were built, one over Green River
end the mein lins of the Northern Pacific Ry., in mils seven, one
over the Buckley Eranch of the Northern Pacific at Bawyne, one in
the Enumclaw Yarde where & log flume belonging to ths White River
Lumber Company was crossed. A large part of the lattar bridge has
since been filled with train bauled materiml. The crossing of
Green River required a 125 foot Deck Hows Trues, which wae built
by the Rallway Company forces. The other bridge work consisted of

1le and frame trestles which were tuilt by the contraotor's forcee.
terial wae purchased from local mills.

The oulverts were largely built of hewn timber obtained on
the right of way, altheugh vomo vitrified plpe was used which was
purchased at Renton, Washington, and shipped in by rail.

Track laying was commenced on October 6th, 1910, and

completed on Kovember 18th of the same year. Eallasting wae done
during the geme psriod, with material from the Enumclaw gravel pit.

Right of way fence with the necessary croesing facllitiles
hag baen built except ln inaccessible and iecolated places.

The bulldings were constructed by the Rallway Company
forces after the track was laid, and the materisl was delivered by
rail. A 24' x 98' one story frame depot was built at Enumclaw,
Seotion facilitles were built at Enumclaw Junction end Bayne.
Passenger shelters were placed at the less important sidings.

Telegraph material was distributed by work train and
erscted by the Railway Company forcee. Telephones were installed
in the depots and in booths at btlind sidings.

Permanent water supply stations have been installed at
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Eelleck and Frnumclaw. At Selleck the supply is cbtalned by
pravity from a local atresm and 8t Enumclsw from tha city msins,

The Fnumclzw Sranch is operated =s a part of the Coast
Division, the usual branch lire equipment being used.
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VALUATION BFCTION WASHINGTON 11

The McZenna Gate Line is a tranch of the O.M.4 Bt.
P, Ry., whioh extende about 3% milea, in = general westerly
direotion, from a oonneoticn with the Tacoma Fastern R, H, =zt
UoKenna, o a ccnneotion with the O, M. & St. P, and 0. V. R. &
N. Companies joint line to Graye Harbor, at Helsing Junction.
The line ia used, in conjunotion with the T, E, R. A. on the
east and the juintlg owned line on the west, to operate traine
vetween Taooma and Hoguiam, whioh is situated on CGrays Hartor.

In addition to the maln line tzack on this Valuation
Section, serveral short and three impertant industrial epurs
wera built. The three important spurs are the Johnson COresk
Spur, whioch 18 about three and one-half miles long and leaves
the main line in Mile Eight; the Cregory Mill Spur, which is
about five miles long and leaves the main line at 6regary in
Mile Fifteen, ani the Bordeaux Spur, which is about one and
one-half miles long and leaves the main line at Kumby. These
gpurs are all included in the Valuation Seption Washinston 11,

Surveys for this line were made batwean May 19085 and
May 1909. About 124 miles of preliminary and 65 miles of leoca-
tion survey were made to Eraﬂnce the 34 miles of adopted and
constructed line, or 3-7/10 milea of preliminary and 1-9/10
miles of location for each mile of adopted survey.

The construction enginesring organisation ceonsisted
of one Distriot Engineer and gix Reaident Engineers with the
usual parties. The District Engineer reported direot to the
Chief Engineer in Seattle.

Oontraot for the clearing, grading, grubbingz, briige
and oulvert work was let to H. C. Henry, who sublet it to three
cther sontractors, The proximity of the existing lines of
rallway aided the contraotore in bringing thelr equipment to
the work, although oonsiderable road work was done between the
points of unloading and the points of operation.

Laaving McKenna gradients are light and rolling, but
generally rising to a summit in Wile Eight, at which point a
desoent 1s begun on a maximum 5/10 percent gradient to the
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Des Chutes River orossing in Mile Fifteen, t

» rom th
IEE slightly rolling, but ganerally descendin nit;r: :&:Inum
of 4/10 percent to the connaction at Helsing Junction, the
base of rail at the connection, being about 150 fest ianer
than at Des Chutes River crossine. ear Maytown in Mile
Twenty-tws the Feaver Cresk and Black River drainage 1
reached and followed to MNile Twenty-nine,

Clearing on the first twenty miles from McKenna
®was medium and consisted of second growth fir with heavy
underbrush., From Mile Twenty to Twenty-eight heavy timber
waa encountered, The merchantatle timber was saved, some
being cut into piles, telephone poles, tise and fencs posta,
and gome being ekidded for future loading by work train.
Clearing on the last five miles was light.

Grading was commenoced in June, 1909 and completed
in March, 1910. The work is variant, ccme miles being quite
heavy and other quite light, averaging about 16,000 cubic
yards per mile, a large part of which is clasecified material.
The heaviest work oocurred in Mile Eight, where about 75,000
cubic yards weres moved, and a gteam shovel was used. The
other work was done with teams and scrapers with the excepticnm
of the solid rock excavaticn, which was done by station men.
Quite a large amount @f the work was done by foroce socount,
dues to spacial oconditions, such as wet material =and loss of
the oricinal roadbed by floode, ato, Thase condlitions were
more pronounced in Miles Twenty-one to Twenty-elght inclusive.

The Johnson Creek Spur was built in 1910, and was
construsted with staep gradients maximum 2-2/10 percent, but
easy curvature. The grading averaged about 2600 cuvic yards
per mile.

The Cregory Spur wae tuilt in 1911 and was oonstructed
on rolling gradients with s maximum of 2 percant and some sharp
gurvature. The grading averaged about £,000 cubic yards per
mile, about 30 percent of whioh was clazesified.

The Bordeaux Spur was bullt in 1911 and involved the
moving of about 47,000 cubvio yards. The gradients are steep,
about 2,000 feet of 4 percent gradient belng used, maximum
curvature 10 degrees., This spur crosses under the Northern
Pacific COrays Harbor tranch, requiring the construstion of :
the overhead bridge, and the consequent difficulty of maintain-
\ng traffic on another track while excavating beneath 1t.

The important bridges are the Niequally River orossing



!

:

148.

in ¥ile one where two 125 foot deck, timber Hg 8 truss
Fectels'ontitalE B2 immtle o The Kortnthy™
g 8 Elght, where a stes

1s used with 1laqtrest1e apprecaches; the Dai gii%:: Ef:ﬁr
orossing in ¥ile Fifteen, consisting of a ateel glrder span
and Eila trestle approaches; tha Muyd Lake bridge in Mile

Eighteen, and the Chehalis River cerossing in Mile Thirty-four
miich conslets of two 125 foot thrcugh timber Howe truas ;pan;
gn erit plers with long pile trestle approachee. The other

ridge work consists of ordinary pile trestles built in edcordance

wite C. M. & St. P. gtandard
cbtalined locally. plans. Tirber and piles wers

Culverts were principally built of hewn 1
btained
e the right of way, slthough some Nex Wgs o
degireble logs could not buE;btaiuag?ulrEd PINIEE M Wl vhare

Three crossings of the Northern Paoific Railway C
Eracgs octour on this line, ons in Mile Elght, where tharﬂ-nﬁfn:?
“t. P. track ie cerried over the Tenino Line of the N. P.; one
in Mile Eifhtean, whers tha Northern Pacific double traok Peint
Cafiznoe Line i1 carried over the C. M. & St. P. and one in the
Hochester Station grounds, at grade with the Gate to Centralis
Eranoh of the Northern Pacific.

Track leying began on November 24%th, 1909 and wss
completed on June 15th, 191C. 75# relay =nd 654 new =teel was
used. The material ysrd was eatablished at MoKenna, Eallseting
wis dome between April and August, 1910, the material being
taken from the pit at Rainler.

Material for the buildings was delivered by train
after the track was laid and construction was carried out by
the Railway Compeny's forcea. Depots were built at Rainier,
Kaytosn and Fochester, the one at the last named point being
usaed jointly with the Northern Pacific. A permanent water
gtation was btullt at Offutt, supply being cbtainsd in Offutt
Lake and pumped through a long pipe line. Section facilities
were bullt at places convenient to thbe work., Telegraph material
mag distributed by 2 work train and erected by the Rallway Company
forces, telenhones belng inetalled in booths at blimd eidinge in
addition to thcse in the depote., KRight of Wn¥ fenoe with the necese=
gary crossing facilities was bullt except in ieolated places,

The line is operated as a pert of the Oocast Division,
standsrd main line equipment being used,

EPECIAL FEATURES

The falsawork at the Nisqually Rlver orcssing in Mile
One, and the Uhehaldie River croseing in Mile Thirty-four was



taken out ty the high water and was replaced by force
ascount. Protectien froe log jame wme also a matter of
lerge expense 2t thesz bridges.

¥agon road changes, eepecinlly in Milee Twenty-
one, Twenty-four, Twenty-seven, Twenty-eight and Twenty-
nina, ware expensive, VWork was largely done by force
aocount.

A great pany of the culvarts were washed out
during conetrnction, and wers replsoed by force account.

149,
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BIG BLACKFOOT RAILWAY
VALUATION SECTION MONTANA 1.

Valuation Section Montana 1 of the Big Blackfoot Hail-
way covered the line owned by that Company, uxtfndi in a
ganaral easterly direction through Missoula and Powell Counties
Towr & comnection with the C. M! & St. P. Railway Company's Spur

;:nzunnur, ¥ontane to Brownes Lake, comprising about 80 milea of

Grading wae completed and track laid to a connection
with the Anaconda Copper Wining Company'e Logging Spur in Mile
Eleven in 1902-10-11. The grading on the remainder was under way

in 1210 whken work was discontinued, and it has not ae yet been
compleoted.

In September, 1807, a reccnnoisesance was made beginning
at Bonner, Montana, sand extending in a general northeasterly
direction aleong the Big Blackfoct and Clear Water Rivers. A
gecond reconnciseance of thie same teérritcory wae made in March,
1209, Thig lart reconncliesance wae followed by instrumental
surveys. The surveys at thie time did not terminate at Browns
Lake, but extended on north along the Clear Water River. Con-
struction wae begun on the first 11 miles in December, 1909, The
gurveys had been made rather hurriedly due to the fact that other
railroads had parties in the field at the same time, and when con-
Btruction wae undertaken, numerous revisione were made. In June,
1910, instructions were iseued to esxtend the line east to a
terminue 2t Erowns Lake and surveys were made accordingly.

The line as located and adopted crosees the Big Blaokfoot

River soon after leaving the connection with the C. M, & St. P.
Spur at Bopner, and follows the north bank of the river in a

eneral easterly direction to ite junction with the Clear Water

iver; thence follows the Clear Water River almost dus north for
about 4 miles to a crossing of the river in Mile Thirty-three;
thence swings eaet to Ovando, touching the north bank of the
Big Blackfoot River about 4 miles east of the Clear Water croes-
ing. From Ovando the line swinge south of east to the terminue
at PBrowns Lake.
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A spur about a mile 1 1

foot Junction and crosses Sver to o oot main 1ine at Black-
the river to a conn

A. C. M. Company'e logging road. eotion with the

The firet 19 miles of the line lies

alo -
é:z;lEi::r‘E:n{:nr:nntﬁzs ¢uivntu;a ie quite lhlrgf :?:hS;EnE%::k

it , maximum hetng .5 percent. F
ligzgs;nk;:';h:.gérzz ;?IﬁrPﬂrflling fhu line lies 1nrﬁﬁafiif
€ Fralrie, and the gradients and
fure are moderats. Fast of the Elanr Wat o ey
er or

traverses a rather rough, mountainoue territnr??iing ot

The C. M, & St. p Spur wae built in the Fa
. 11 of 19
ﬁu:; Prior to the beginning of construction on the Big Elanifgg;
Ailway. A connection wae mads between thie spur and the

Northern Pacific Bonner Mi1l tr
by the two companies. ack, which tracke are used jointly

A8 previously indicated conetruction wae auth
December, 1909, for about 11 miles of line, extendin fgg;z:gﬂin
C. ¥, & St. P, Spur at Bonner, to a connectlon with A. C. M.
}ngging road near Blackfoot Junction. An of fice was established
‘n Honner for the Assistant Engineer in charge of the work, who
reported directly to ¥r. J. R. Tools, President of the Company.
The Assistant Engineer had the usual office force and one Aesident
Fngineer and party. Contract for the grading and culvert work was
let to Clifton, Applegate & Company. Contract for the timber
trestle work was let to D. E. Peppard of Missoula.

When it was decided to extend the line on to Browne Lake
in June, 1810, Clifton, Applegate and Company were awarded the
c¢ontract, who in turn sublet the work above Mile Flasven to the
Wnite Conetruction Company.

Good wagon roads were in existence from Honner to the
connection with the logeing road, but about 2 miles of road were
cpened up above that point, the principal expense of which was
the conetruction of three temporary wagon bridgee aocrocas the
river. The bridges were built with stringers of treees cut from
near by timber on rock filled corib piers, and the floors were of
polea. A bridge wae also built across the river on Mile Two near
Station 103, ghin bridge was of the same construction, with the
exception that the flcor was of plank, which were afterwards used
for sway bracing on the rallway bridges.

The gradi on the firet 11 miles wae moderately heavy,
varying from 1g to 50 thousand cubic yarde per mile, the average
being ahout 33,000. Claesified material predominated, being
atout 20 percent of the total. The grading wae lergely done by
station men with the usual outfit of cars and track. Clifton,
Applegate & Company used a model 40 ¥arion Shovel with 14 yard
care in the heavy cut at Fonner and several cute on Milea Five
and Six, and on Mile Nine.
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In moving the steam shovel from the cut at Ronner to
the work on Mile Five, it was found necessary to disrantle it
and reassemble it at 1te new location. For the other moves the
chovel was not dismantled.

In November, 1210, orders were issued to discontinue
all work, and the Engineering forcee were laid off by the middle
of December. In July, 1911, ordere were lesued to complete the
work to the connection with the logging road, and thie work was
finished in Cctober, 1911. When tgu work wae closed down in
Hovember, 1910, the grading wae pretty well completed on the first
2@ milee., When work was resumed, it wae necessary to complete the

rading on Milee Ten and Bleven, and the spur at Blackfoot
unction. A steam shovel was2 used to take out the cute between
Staticns 720 and 783, and the cut at Station 750 was taken out by
the trap tunnel method.

As previously indicated the plle treatle work was done
Py contract. The plles were cut from the closest timber. The
other material, with the exception of the stringers, wae sawed
in the mill at Bonner and hauled by team to the pointa of use.
The stringers were of coaet fir, shipped by rall to Bonner, thence
hauled by team.

The piere for the Big Blackfoot River croseing on Mile
One wers built by Bates & Rogers Construction Company, and the
steel work erected by the €. M. 3 5t. P. Bridge and Pullding
Department. The foundatione at thle bridge were unusually expen-
sive as the bed of the river was covered with sunken logs, which
interferred with the driving of the cofferdams. This trouble
wae finally overcome by cleaning up the river bottom with an
orange peel dredge. The falesework hare wae knocked ocut twice by
log jams. The Big Blackfoot croseing on the apur connection with
A, C. ¥. logging road, Mile Fleven, wae built by Dibble & Kelly
of Spokane, the material beinz furnished and delivered on the
ground by the Hallway Company.

The line of the Rallway enorcached upon and interferred
with the old highway, necessitating eeveral expenaive changes.

The firet change began about 300 feet to the left of
Station 170 on Mile Three, croseed the Blackfoot River, and con-
tinued up the south side of the river to a peint oppoeite Sta-
tion 228 in Wile Six, where it agaln croseed to the north side
of the river, and to the north side of the track. From thie
point the new road wae graded on the Rallway Company's right of
way tc about Station 495, where it orossad to the south side of
the track and connected with the origimal highway. The right
of way for the new highway wae paid for entirely by the Rallway
Company. Thie change aleoc neceseitated two wagon bridges acroes
the Elackfoot River, the cost of which was borne by the Fallway
Company and Wissoula County on & 50 percent besis. It wae
necessary to construct temporary bridges over the river to oare
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for the traffic until such time as the permanent bridges could be
completed. Theee bridges were of log etringere and crib piers
with plank floors, the vplank being ueei later for flooring the
permanent bridges. The expense constructing the temporary
bridges wae borne by the Rallway Company. Other changes secondary
in importence wera made on Miles Six and Seven, on Mile Nine, Mile
Ten, and Mile Flevern.

The track material wae unloaded in the material yard at
Bouner. The tiees for the firet 3 milee were cut in the mill at
Bonner and dietributed during track laying. The ties for the
balance of the line were del%verad on the right of way from the
adjoining timber. Track was laid ty hand. The passing track at
Eonner apd about a =mile and a half of main line had been laid in
1810, when work wae dilacontinued. Track laying was completed in
the Fall of 1211. The Contractor'e eteam shovel wae cut into a
gravel bank on Mile One, and enough ballast distributed and put
under the track to give it a good running surface.

The C. M, & 5t, P, Rallway Company operated this line
acting as Agent for the EBig Blackfoot Company until December 31,
1916. On that date the line was purchased by the C. M, & St, P.
%F. Company, and it is now operated as a part of the Wisesoule
ivieion.
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GALLATIR VALLEY RAILWAY
VALUATION SECTIONS MONTARA 1, 2 AND 3.

The Gallatin Valley Railway , a*subsidiary line of

the 0. M. & St. P, Railway Company, extends in a general souther-
ly direotion about 27 miles to Bozeman Hot Springe; 4hence about
11 miles easterly to Bozeman; thence about 25 miles almost due
north to Menard. The terminus at this latter polat is about 17
milee east and 6 miles north of the point of veginning at Thnres
Forks, Two branch linees leave the main line, one about 5 miles
long from Belgrade Junction to Belgrade, a station on the main line
of the Northern Paolfic, and one extending south from Bozeman Hot
Springs to Salesville, a distance of about 15 miles. For Valua=
tion purposes this Railway is divided into three seotions, Valua-
tion Seotion #1 includes the main line hetween Three Forke and
Bozeman Hot Springs, and the branch line to Eelgrade, a total of

2.4 main track mileage, Valuation Section #2 includes the main

ine from Bozeman Hot Springs to Bozeman, the branch line from
Bogzeman Hot Springs to Salesville, and the etreet car lines in
Bozeman, a total of 1A.2 main track mileage, and 2.6 milenm of
gtreet oar track. Valuation Seotion #3 inoludea the maln line
from Bozeman to Menmard, 3 total distance of about 25 miles,

The line lies wholly in Gallatin Oounty, Montana, and
traverses a very rich agrioultural district, a large part of the
land being irrigated. The valley lands produce timothy, alfalfa,
and small grains, The bench lande which are dry farmed produce
wheat, The country is well settled and served by good highways.
Plenty of sustenance was obtained for the live stoock while the
linee were under construction,

An Fleotric lins beiveen Bozeman and Salesville through
Bozeman Hot Sprincs, together with the atreset car line in Bogeman,
wag operated by the Gallatin Valley Electric Ccmpany prior to
September 8th, 1910, on which date the corporate name was changed
t0 the Gallatin Valley Rallway Company. The Chicago, WMilmaukee &
Pufet Sound Company acquired the capital stcock of the Gallatin
Valley Railway Company in 1911, and transferred this stock, along
with their other holdinge on September 2Uth, 1912, to the 0. M. &
8¢, P, Railway Company. The ilne from Three Forks to a oonnec¢tion
with the Eleotric line at Bozeman Hot Springs, was built by the
Chicago, Milwaukee & Puget Sound Failway Company in 1910, the
Belgrade branch in 1811, and the line from Bozeman to Uenard in
1912,

The main line vetwesn Three Forks and Boseman Hot
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Springe crosses the Madison FAiver near Three Forks and follows

the Gallatin River and its VWest Fork quite closely, orossinc the
West Fork once near Bozeman Hot Springs. Oonaiderable oross
drainage is encountered on this part of the line, requiring bridges
for openings. The branch line from Bozeman Hot Springs to Sales-
ville continues on south along tha West Fork of the Gallatin River,

One croesing of the Waat Fork of the Gallatin River is made on the
Eelgrade branch.

Betwesn Bozeman Hot Springs and Boseman the line crcsses
drainage, but the grading is fairly iight.

The line between Bozeman and kenard follows the valley
of the East Fork of the Gallatin River to Hillsdale, and fn a
rough way parallele the line between Tnree Forke and Bozeman Hot '
Springs, lying about 10 miles eaat therefrom, Numerous irrigation .
ditches were enoountered and numerous channel changes were made for
small creeks to aveld expensive bridges.

The gradients on each of these lines are irregular
and rolling, the maximum being l.3 percent, whioch ocoours on the
Menard line. The oconstruction is typioal of branch lines, and
gome sharp curvature le uesed.

The usual preliminary and locaticn surveys were made,
Those for the line betwesn Bogeman and Saleaville by Westinghouse |
Church Kerr & Company under contraot with the Galiatin Valley
Eleotric Railway Company. These contragtors alsc did some pre-
liminary survey work between Bozeman Hot Springe and Three Forke.
The surveyes for lines bullt by the Chioago, Milwaukee & Puget Sound
Rallway were made by that Failway Company's Engineera,

Contraot for the gradine on the line from Threa Forks
to Bogeman, the Belgrade branch, and the line from Bogzeman to Menard,
was let to the Callahan Construction Company, who sublet a conszider-
able portion of the work. In general the grading was light, the
heaviest work belng tetween Logan and tHe Madlson Hiver croesing,
near Three Forks, on Valuation Sectlon Montana #1, and on the
first two miles out of Bozeman, on Valuation Section Hontana $#3,
This latter work was done with a steam shovel and dinky train cutfis.

The Fleotric line from Bozeman to Haleswille through
Bozeman Hot Springs was conatructed in 1909. The contractors,
Weastinghouse Church Kerr & COmpany, furnishsd all materlal and did
all the construction work, including grading, track laying, rail
bonding, erection of dapots, sub-stations, pole lines, trgiley, and
th= installation of eleotrical apparatus, This work included about |
two miles of oonstruotion in the atreets of Bozeman, involving paving.

The street ¢ar lines in Eozeman were originally con-
atructed in 1892 with 34 pound rail and A inch by 6 inoh ties, In
1912 these linzs were reconstructed and 65 pound rail laid,
Conaiderable paving was done in Boseman in 1912-13 and 14,
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The grading material enocountered was usually common
earth and gravel, although some loose and solid rock was encountered
in the deepar outs and oonsiderable hard pan on the ¥enard line.
Scome clearing and grubbing was required on each section. The
grading was largely domne with teams.

Duri the oconstruotion of the Eelgrade bransh abous
2 miles of rcad b was washed out h{ floods, ie bank has beon
| wazhed out twice since, in 1913 and 1914,

Six important briéges are used as follows: One 156
fo0t timber Howe truss épan with plle trestle approaches over the
Madison River, near Three Forke. One 68 foot timber Howe trues
gpan with pile trestle approaches over the Rorthsrn Pasifis Rallway
Company's traok, near Logan, One 70 foo% ateel girder epan with
. pile trestle approaches over the West Uallatin River on the Helgrade

tranch. OUne 156 foot timber Howe trues span with plle trestle

approaches over the West Gallatin Hiver, near OGreenwood station.
! One 70 foot steel girder epan with pile approaches over thes Northern
Pagific %trank, and one 4O foot stesl girder epan with pile trestle
. approaches ovar the East Oallatin River, both near Eoseman on the
. ¥enard branoh.

i The pile bridgee built by the C, M, & 8%, F, Railway

Company conform to their standard deeign, Those on the Elsotrie
line tetwesn Bozeman and Salesville were originally of a light
type of construotion and have in many oaees been rebullt to
conform with the standard desipgn.

The culverts are of timber and corrugated iron pipe.

. Threc material yards were used during construetion.

" One waa loocated at Three Forke, one at Eelgrade, and ona at Bozeman.
Haterlal for the culverts and tridgee was hauled from the nearest
yard to the structure site.

Right of way fence with the neceessary orossing facili-
ties hae been bullt where regquired.

The track, on the lines built by the C. M. & S, P,
Company, was laid by the Rallway Company forces, following up the
completion of the grading as fast as possible. The work was done
partly by hand and partly with a machine rigged up especially for
this job., The tles are of Western fir. &0 and 65 pound rail was
used, ‘The track has been side surfaced,

Terporary water stations were looated at Camp Creek
and at Bush., Permanent stations are maintalned at Camp Creek,Boze-
. man Hot Springe, Bozeman and Menard,

. Comtination freight and passenger depots have besen
built at Manhattan, Camp Creek, Bogeman Hot Springs and Salesville,
emaller depots at épring Hill and ¥Menard and passenger shelters at

the lees important sidinge. At Bozeman a conorete freight house
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- L0 x 60 feet, and a brick passenger depot 26 x 96 feof has been
built. An engine house, ¢ar barns, sub-atation, eto. were also
built at Bozeman. Telephones are used for train dispatching,
belng installed in the depots and in boothe at bBlind aldings.

Light steam enginee ara used and eleotrin cars are
cperated between Bozeman and Salesville., Street car service is
maintained in Bozeman,

Untfl December 3let, 1918, the Gallatin Valley Rall-
way was operated as a separate organization with the O.M.& St.P.
Ry.Co.omning all of the outsetanding stcok. On that date the rail-
way property and franchisee of the Gallatin Valley Co. were son-

- veyed to the Ohioago, Uilwaukee & St, Paul Co. and it s now
operated as a part of the Roecky Mountain Division,
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TACOMA EASTERN EAILROAD
VALUATION SECTIONS WASEIRGTON ) to le INCLUBIVE.

The mzin line of the Tacoma Fratern Rallroad extends about
68 miles in a general southerly directicn from Tacome to Morten, Wash.,
and with its seversl branches gservee the rich timber and pining terri-
tory in the vicinity of Mount Rainler, The main line, for Veluation
Eurpuses, ia oalled Valuation Section Fashington 1, and the hranches
mluation Fections la, 1b, 1lc, 14, and le, respectively,

The two impcrtant branches are Veluation Secticne 1z and
14, The former iz the line acout 16-6/10 miles in length between
Salsich Junction en® McKenna, and the latter ip the branch batween
Park Junotion and Asnford, a distance of about six miles, end forms
an entrance by rail to Ranler National Perk, The other branches,
1b, 1o, and le are spur trscks two OT threse miles in length leaving
the mein 1line at Tanwex Junotion, Kepowsin and East Creek Junotion,
respeotively, and were built t0 serve logging and mining industries.

The North Coast Timbter Company owned e large smount of
valuatle timbered lend in the vicinity of and south of Tacoma, and
in abtout 1E8% or 1890 they built = logging road south from Tacoms
to transport this timber to market, Logging eperations were carrled
on vigorouely, and ae-fast as the land wus cleared of timber the
railrosd was axtendsd farther, reaching the pressnt stztion of
Eatonville in July.1903., Previous to this time the business of the
1ins had consisted of the traneportation of logs. for the North Coast
Timber Company. Other companiss had In the meantime established
mille and camps in the vicinity of the line, and a common carrier
business was now undertaken,

t The 1ine wee extended to Ashford in July, 1904 and regular

pessenger trains, carrying mail and express, were put in service to
care for the tourist travel to Mount Raipler and the transportation

. of men to and from the logging csmps, Some wagon road development
was done and a comfortable hotel built in Ranier National Park by

. the Rallway Company to promote travel thereto. The hotel was later
digposed of and is now operated by private parties.

The 1ine was extended south from Park Junotion reaching
the terminus at Glenavon in July,1907. In the summer of 1907 the
MoEKenna Branch was decided wpon and construotion was started
immediately, track reaching McKerna in March, 1908,

. The grading work for the Tacoms Eastern Company was done
under the purervicion of an Engineering Department, and exploration
tripe were made in advance of the lins, mors especieslly, however,
to irvestigate the iraffic possibilities in the way of timber than
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1ine betterment., The tsrritery traverced was rugged and undevaggpea

and the egrading work wes, z= a rule, done by hensf. The line was
bullt primarily as 2 logging road, =nd, conssquently, steep eradisants
and a large amount of sharp’ curvature was used. Numerous spure

were bullt from the wain lins to facilitate the logeing operations.
Tre more important ones, ue previcusly decCribed, have been loft

on the ground and are in use at present.

The Chissuo Milwaukes ard St, Paul Company acquired a
contrelling interest ir the line in 1902, and soon after, it was
decided to extend the llne on south to Morton. Surveys developed
the fact that it wold ©Te aors azdvantagecus to depart from the old
line, %toward Morten, at Cowlitz Junction, a point about three and
one~ralf miles nerth of Glenavon. The traok between this point and
Glenaveon heg sin2e hesn taken up with the exception of svout 900
fest of track, which iz maintained for set out purposes.

Prior to ths transfer of ownerenip, tha records, maps and
profilss were all destroyed by fire, Consequently an entire
regurvay was made in 1510,

The extension from Cowlitz Junction to Morton was surveyed
and built under the supervision of thas Uhicago Milwaukes and St,
Paul Chief Eneineer's office in Seattle, one Resident Engineer
baving charee of the fleld work during construction.

Starting south from Tacoma an ascent is made on a thres
ercent gradient for sbout three mllies %o a table lend approximately
00 fest stove sea level; thence south ovér this plateau with rolling

gradients and light woerk for eizht and one-half miles, when another
gscending three percent gradient ic used to attain a plateau near
€alsion Junction. The grading on this section i: mediurly heavy.

South from Salelch Junction to Harding, Mile 15, the
gradients and work sre light. Eetween Harding and Thrif+ an ascent
of over 200 feet iz made in two milea. A short distance south of
Thrift the gradlent becomes descending and contlnues until Lake
Eapowsin iz reached in Mile 24, Grading work to this point is
generally light with an oocssional heavy out or fill.

Lesving Kapowsin station the west bank of the laks is fol-
lowed with medium grading for about two miles to Lakehead, where the
Orop Valley ie entered, and from there followed with gradual descend-
ing gradienta and light construotion work to Mile 29, where an ascent
is commenced on stesp gradients and with heavy construction work, and
continues to Mile 32, a rise of about 250 feet beinz made in three
miles. Through Miles 32, 33 and 34 the gradients ars rclling and
1ight, the zrading iz medium heavy, and two ilmportant btridges are
used to cross Lyneh Cresk and the Mashell River. In Mile 34 an
ascent is begun and from there continued on varying gradients to
LaGrande station in Mils 37, whers the Canyon of the Nisqually
River is reached. The river bank 1s followed on rolling gradiente
and medium heavy work to ¥ile 41 where the headworks for the Tacoma
Light % Power Plant is rsached. Here Alder Creek empties into the
Nisqually and the Rallrocad turns into Alder Creek Canyon whish 1t
follows with steep ascending gradlente to & summit in Mile 43,
Leavinz the summit descent on steep gradiente is made to Mile 45,
thencs 2n agoent on about & one percent gradient through Elbe to
ths Nisqually River crossing in Mile 50.
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From Mile 50 Mineral Creek and Found Top Creek are fellowed
on rolling and occasional steep gradients to a divide in Mile 58
where the Tilton River drainage ie reached., From here the gradient
iz descending to Morton with a maximum of 2-3/10 perszent. The line '
extends about three miles south from liorton on rolling gradiente
generally ascending.

As would be indicated from trhe description, the lime lies
entirely in a rugged mountainous region and a large amount of sharp
curvature wae negessarily used.

Clearing and grubbing were required ovear the entire line,
some quite heavy. The grading was variant, some miles running as
heavy as %5 000 gubic yards and some very iight the average being
abuut_l?,rﬂé, of which a large percentage was siaasifiaﬂ material,

As previcusly stated, the construction was 1ar§e1y done by hand due
to the inaccessibility of the oountry traversed. Since the line han
been under the control of the Chicago, Milwaukee and S¢. Paul Railway
a large amount of conetruotion work has been done in the way of
bettermenis, line changes, redusing curvaturs and gradiente, dbridpe
filling, eto.

The line from Salsich Junction to McKenna, Vzluation Sec-
tion Washington la, passes partly thro timbered and partly throus:
cultivated land. The gradients are rolling with three sharp ascent:s
weatbound although the general tendenoy 1s descendineg to the west
as the terminus is about B0 feet lower in elevation than the point
of beginninz. The roadbed conatruction was light, averasing about
9,000 gubiz yards per mile, 3 large part of whioch was classified,

The line from Park Junction to Ashford, Valuation Ssgtion |
Washington 1d, was built on steep gradients, a rise of about Y40 feet
teing made in the 6-£/10 miles. The construotion work was light,
averacing about 3,000 eubic yarde per mile.

A rather complicated situation arose in Tacoma whers the
conneotion with the icago, Milwaukee and St, Pzaul Hailway Com-
pany's traock was made, necessitating several long pile trestles and
changes to the existins city street bridges cressing the canyon.

After leaving Tacoma the bridge work on the first 30 miles
ie light, only cne short pile bridge being used until Lynch Oreek
erossing in Mile 32 1e reached where a 68 foot timber deck Howe
truse is used with a high timber trestle approach. In Hile 34 a
€6 foot timber deck Howe truss with pile trestle approach is used
to eross Masghell River, Bridpges of some considerable size are more
fraguent from Mile 34 to Mile through the Nisqually River and
Alder Creek Canyons,

In Kile 51 a ercoesing of the Nlsqually River requires a
120 foot through timber Howe truss with a long plle trestle approach.
From Mile 51 to Morton several pile bridges oocur, a few of which
are more than the average in sise; espooially betwesn Cowlitz Juno-
tion and Mortom.
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The bridge tirber was obtalned from local mille and the
piling from adjacent standing timber.

Culverts were built of hewn logs obtained on the right of
way.

Track laying followed gradin% dlnnalg, being extended as
fast as possible. Starting from Tacoma, irby was rsached in Deceme
ver 1901, Holz in April 1502, Eatonville in July 1903, Elbe in July
1904, Park Junction in Ootober 1304, Mineral in December 1305, Wat-
¥ins in March 1906, Glenavon in February 1908, Morton in September
1910. The branch from Park Junstlon %o Ashford was lald in Decem-
ter 1904, from Salsioh Junotion to Moienna in April 1908, and the
1ine from East Creek Junotion to Ladd in May 1906. The original
track was laid with 60 pound new steel, of which about fifteen miles
of the material came from the Krupp Works, Germany, being shipped
to Tacoma by boat. The remainder was Illinoie Steel Company's
stook shipped by rail from the Zast. The 1light rail has been re-
placed with 75 pound and B5 pound material between Tacoma and Sal-
cish Junotion, and in Miles 3% to 44, Ties were of native fir.

The line was ballasted from pits located along the line,
goon after track was laid, the more {mportant pits being in Kiles
2, 13, 22, 31, 54 and 62, The McKenna Branoh was ballasted from a
pit at Salsich Junotion.

Right of way fence with the negessary croasing facilities
has besn built where required.

Two-atory frame 24 by 52 foot combination freight and pas-
genger depots were vullt at Morton, Watkins, Uineral, Elbe, Alder
and Eatonville. A depot gy by 76 feet with living rooms upstairs
was bullt at Eapowsin, and a 24 by 60 foot depct at Biamarok.
Smallsr depots were built atl Park Junotion and Salsich Junotion.
Engine terminals consisting of & five stall round house, a machine
ehop, paint shop, coal storage, eto. were built at Blemarck, and
seation facilities at places convenient to the work.

A 24 by 54 foot one-story frame depot was built at MoKenna,
Valuation Seotion Washington la. A 24 py 52 foot two-story frame
depot was built at Ashferd, Valuation Section Washington 1d.

Permanent water stations were sgtablished on the main line
at Saleich Junotion, Kapoweln, Eatonville, Williameon, Elbe, Mineral
and at 19-Mile Creek, about ten miles south of Mineral., Fuel oil
supply atations are being Biilt at Kapowsin and Mineral.

Telephones were inetalled in boothe at blind eidings and
in the depcis.

Standard main line equipment 4 used as the traffic ls quite
heavy.

—————




162

Until Degember 31st, 1912, the Tacoma Eastern Rallroad was operated
25 a separate orzanization with the C, M. & Bt. P, Ry. Cc. owning
all of the outstanding stock. On that date the railway, property
and franchisea of the Tacoma Fastern Railroad Co, were conveyed

to the Chicaso, Milwaukee & St. Paul Co. and it 15 now operated

as a part of the Coast Divieion.
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PUGET SOUND & WILLAPA HARBOR RAILWAY
VALUATION SEQTION WASEINGTON 1.

The Puget Found and Willapa Harbor Rallway extends
about &8 miles in = general weeterly direction from a connection
with the C. M. & St. P, Hallway Compary'e Graye Harbor line at
Yaytown, Washington, to Raymond, Washingtoun, which is situated
on the tide flate along the Willapa River., The line pasaes
through the irmpcrtant towne of Centralia and Chehalis and eerves
the rich timber country along the Chehalle and Willapa Rivers.

Hecords show that a large amount of reconnolssance and
survey work was required to produce the line as adopted and con-
gtructed. An attempt was made to connect with the C. WM. & §t. P,
Ry. at Helsinz Junction, but this line did not develop favorably
when surveyed. Seven distinct reconnolssance surveye were mada,
the first in September 1910, and the last in June 1913, a total
of 161 miles being covered. About 130 miles of preliminery
gurvey and 100 milese of location survey were made or about two
miles of preliminary, and one and cne-half miles of location for
each mile of adopted line. The preliminary and location
surveys were made between March and August 1213.

Conetruction prior to track laying was carried on under
the eupgrvislion of a Chief Englineer with elght Resldent Fngineera
and Partiee., After track laying the engineering foroe was
materially reduced, but considerable construction was carried on
in the way of widening ocuts and embankmente, bullding depots,
telephone lines, fepce, etc. Construction was begun in August,
1813, sand completed for track laying in July, 1815.

Contracte Tor clearing, Erubbing. rading, bridge and
Sulvert work were let to three contractors; thrie McDougall &

Company having the work on Milee Nne to Forty-two inclueive,
and ¥iles Sixty-five and Sixty-eix; Hane Pederson, ¥iles Forty-
thres to Fifty-four inclueive, and the Willapa Conatruction
Company, Vilee Fifiv-three to Sixty-four inoclusive.




The line swings south from Maytown and following nc
particular drainage travals almcet due south over the slightly
folling country on light gradients and easy curvature to
Chehalias. Here 1t ewinge to the west and the Chehalis River
Valley is entered and is from here followed with frequent
croseings of tributary streams to Doty, in Mile Thirty-seven.
The gradients and curvature for this portion are light,
maximum curvature being 6 degrees and gradient 9/10 of 1 per-
cent, The Elk Creek Valley is entered at Doty and from there
followed with frequent side drainage and main stream crossings
to & point 13 miles west of Bedfsrd, where the line ewinge
into the Beaver Creek drainage, which is followed to Sudbury,
the summit of tha line, being about 400 feet higher than May-
town, point of bezinning, and nearly B00 feet higher than
Reymond, the terminus.

The curvature on this last nared portion ie moderate,
the maximum being € degress, and the maximum gradient 1 per-
cent.

Leaving Sudbury a rapid deecent 18 made on a 3+ per-
cent gradient and with eharp curvature along the steep slopes
of Fagt Creek to P. & E, Junction, where Ml?l Creek Valley im
reached and from there followed with eeveral croesinge to a
point about a mile and a quarter east of Mooee. Hers the
Willapa River Valley ls remched and is from hers followed until
the line reaches the tide flats in Mile Sixty-three. The
gradiente and curvature on this laet portion are moderate,

The 1ine between P, & E, Junction and East Raymond
was built by the Facific & Fastern Rallway Company and was
acquired by the P. 8. & W. H, Company.

Clearing wae fairly heavy on the firast five milee
west from Maytown. From Mile Five to Mile Forty-two, clearing
waé generally light, although an cocasional plece of heavily
timbered land wae encountered. From Mile Forty-two to Haymond
clearing wae generally heavy.

The grading work from Maytown to Chehalis was fairly
1ight, running about 13,000 csubic yards per mile, largely
claseified. About four miles of thie section was bullt on an
old U. P. grade, whioh had been previously constructed and re-
Quired considsrable regrading and dreesing up. The work from
Chehalls west to Sudbury was fairly heavy side hill develop-
mant.

The old U. P, grade was used in the construction
of about eight miles of thie portion, between Wilea Fourteen
and Twenty-one. The heaviest work cocurred in Wiles Fifty-
three and Fifty-four, near Sudbury, on which about 155,000
and 135,000 cubic yarde were removed respectively. Miles
Sixteen, Seventeen, Twenty-four, Twenty-six, Twenty-ssven,
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and Twenty-nin=, were guite heavy, also averaging about 55,000
cubic yards per mile. Between Sudbury and P. & E. Junction,
the work consiste of heavy slde hill development with several
high trestle bridges. Alnn% Will Creek the cld P. & E. grade
ia moderately 1light, and between Fast Raymond and the terminus
the work consists of fairly heavy grading and a large amount
of bridge construction. The average for the entire line is

about 35,000 cubic yards per mile, of which a large percentage
ig classifled.

Several channel changea were made on the Elk, Beaver,
and Miil Cresks to eliminate bridge work.

A steam shovel was used on the east end in Miles One
toc Five and on the two heavieat cuts at the end of Mils Ten,
and beginning of Mile Eleven.

Teama were usad for the light grade construction and
to redreas the old U. P. grade botwesn Hilea Five and Twenty-
five, with the exception that the rock cute were let to
station men, and a drag line scraper was used on some of the
aide borrow work. A steam shovel waa used to build the grade
from West Adna, Vile Twenty-five, to the South Fork croseing
in Nile Twenty-eight. A drag line scraper did the grading
work on Miles Twenty-nine to Thirty-one. A eteam shovel was
used for the heavy cuts in ¥ile Thirty-three, and teama weras
used on the comparatively light work between there and the
Chehalis River croseing, juet weet of Doty in Mile Thirty-
nine. The work up the Tlk and PReaver Creek Valleys was a
large percent gollid rock and was done by etation msn.

The summit cut at Sudbury waes started by station
men, but their progress was slow on account of wet material
and a steam shovel was installed. This cut is very wet and
has caussd coneiderable trouble both during the early con-
struction period and since track has been laid., It has been
widened and the material train hauled for bridge filling and
pank widening. The work done on the weet slope along East
Creek was the heaviest work on the line and was done by
gtation men.

The P. 4 E. roadbed, purchased by the P. 5. & W. H.
Coc. had been constructed previous to the P. S. & W. H. work,
three miles being built in 1807, two in 1909, # mile in 1510,
ani three miles in 1213. A large amount of material bas been
train hauled to this portion for ralsing and widening embank-
ments and filling bridges since the P. S. & W, H. have started
operation. Several channel changes were built to eliminate

bridges built by the P. & E. Company.

e
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The line from Fast Raymond to Raymond was bBuilt by
the P. 8. & W. H, Company, a stoam shovel being usesd for the
heavy cut in Mile Blxty~-four, and station men in the cut in
Mile Sixty-six,

The bridze work wae unusually heavy dus to the
frequent stream ecrossings and the pile trestle work on the
tide flats in Raymend, The important atream crossings were
the Skookum Chuck River bridge in Mile Fourteen; the Neuwaukunm
River ¢roesing 4in ¥ile Twenty; the Chehalis River crossings in
ilea Twenty-eicnt, Thirty-four and Thirty-seven; the Elk Creeck
grossing in ¥ile Forty-three; the Mill Creek crossings in Miles
Fifty-nine and Sixty; the Willapa River crossing in Mile Sixty-
three, and the Ellis Lagoon oroesing in Mile Sixty-six., These
bridges involved the use of timber Howe truss spans varying in
length from 150 feet to 72 feet with plle and framed plers and
approaches. Ssversl hog rod trusses were used aleaz the Mill
Creek Valley, milee Fifty-five to Fifty-nine, for leas import-
ant etream erossings.

Five high treastles were btuilt between Budbury and
P, & E, Junotion, involving the use of about 80,000 F.E.M. and
7,000 1lineal feet of piling. The pile trestle work for the main
and yard traoke at Raymond involved the use of about 1,000,000
F.BE.M. and about 80,000 lineal feet of piling., The crdinary
pile and framed trestles were used for the less important water
ways, cattle passes, etc.

The material for the trusees was purchased near Numby,
and shipped wvia the T. Y. & 5t. P. to Maytown where a framing yard
wag estabtlished and the timber cut and framed ready for ereotion,
After the framing the truss material was taken to the sites by
work train, the falsework on the epane having been bullt of suf-
ficient strength to support traific during traok laying. A large
i part of the piling was purohased locally, and the squared timber
from the oloeest looal mille.

The pile bridges, falsework and foundation for the
trues spans were huilt by contract. The spans were framed and
erected by Hailway Company forcss.

The culverts were bullt principally of timber, those
| on the east 40 miles being of squared timber and those on the
| west end of hewn logs.

Track was laid from Maytown to Doty in the summer
and f3ll of 1914, and was finlshed intc Raymond in the summer
,  of 1915. HNew £5# rail was 1la2id in the main track and lighter
material in the sidinge. The work wae perfcrmed with a Hoberts
Brothers mechine, A material yard was cstablished at Maytom
for the first few miles of track material, but after track
reached Chehalis, ths vard was established at that point,

—_
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Ballast wae obtalned from the Fesex Pit 4n ¥ile Six.

Fraenuent oroesings with other lines of rallroad neces-
eitated spesial froge, and in the casee of main line orossings
interlooking plants, Interlockers were eestablished at the O.W,
R.& N. and N. P. orcssings in ¥ile Thirteen, and at the X, P,
orossings in Yiles Twenty and Thnirty-seven

Uaterial for right of way fenoe, telegraph lines, and
bulldings, was dlstributed by work train after the track wse laid.
Right of Way fesnoe with the necessary crossing facllities was
built except in inacoeesible and isolated plaoces.

Framed passenger depots and seperate buildinga for
freight depote were built at Centralia, Chehalis and Raymona, the
frelght depot at the latter polnt having rooms for the Superin-
tendent's offices. These bulldings at the two former plages wers
set on oonorete foundations, but at Raymond they rest on pilzs.
Combination freight and passenger depots were bullt at Dryad and
Doty, and shelter sheds at the lesa important eidings, Water eta-
tions were established at Essex, Chehalis, Dryad, Bedford, Fir-
dale and Haymond. A two stall engine houee and a Wye ware bullt
at Raymond., Fuel o4l tanks have just recently been built at Uay-
town and Raymond, A 75 foot single track transfer bridge has
been built at Raymend and barge service 1s maintained between
Raymond and South Pend.

The usual tranch line equipment 18 used in the operation
2f the line.

Until Decsmber 3lat, 1918, the FPuget Sound & Willapa Har-
bor Railway was operated as a separate organization with the C.M, &
£+.P.Ry.Co. owninzg all of the outstanding stook, On that date
the railway, preperty and franchises of the Puget Bound & Willapa
Harber FRailway Company were conveyed to the Chicago, Milwaukees &
St. Paul Co, and it 18 now coperated as a part of the Ooast Divieion.
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MILWAUXEE TERMIKAL RAILWAY COMPANY
VALUATION SECTIOKNS WASHINGTON 1 to B INOLUSIVE

At the time of conetruction of Puget Sound Extension 1t
was found that the competlitors of the Chicago, Milwaukee & St.Paul
Railway were utranily entrenched in the cities of Seattle and Tacoma,
especially in the industrial ssotiors deavoted to lumber mills, The
distance from terminale, and tcpography, prevented the St, Paul
Company, except at excesslve cost, reaching direotly some of these
important industries. To overcome thies ocondition the Milwaukee
Terminal Railway Company was organized on April 7, 1908, and incor=-
porated under the lawe of the Ztate of Washlngton for the purpose
of constructing trackage and ferry landinge and the opsration of
gar ferries from the main terminals of the Chicago, Milwaukee &

S8t. Paul Rallway to reach these industrial eections, and alsoc to
reach pome of the mcre important tidewater mllls located at points
on Puget Sound that had been theretofor without rail facllities,
Landinge were ccnetructed and service inaugurated also to conneot
the rall lines at Seattle with the railroad of the then Belling-

ham and Northern Railway Company at Bellingham, and of the Ssattle,
. Port Angelea and Western Rallway at Port Angeles and Port Townsend.

Accordingly, in 1908 an engineer from Kew York, familiar
with oar ferry systems there and on the east coast, was employed
and an organization effected to deaign landings and barges and to
carry out the aystem on Puget Sound,

At Beattle a three track transfer landing was construoted

- in 1509, connecting with trackage of the Chloago, Milwaukee and

| St, Paul Rallway at the Forest Street Slip of the latter oompany.

At the same time one three traock and three single track 1andin§:

wers conetructsd cn Salmon Bay at Ballard (now a subdivieion o

SBeattle); Salmon Bay being an arm of the Sound, now used ae a part

of the Lake Washington Canal eystem joining Puget Sound with Lake

Rashington. In the same year a three track landing was constructed

in the Chicago, Milwaukee and St. Paul Rallway Company's slip at

ite sound terminal at Tacoma, t¢ be used in connsotion with the
operation of a similar three track landing looated on Front Street
at Taocoma, and serving induetry trackage constructed along Front

Street from 0ld Town %Hacarrer Street) 4c the plant of the Ameriocan

Refining and Smelting Company, and serving besides the smelter

various lumber and shingle mills located along i1ts route., 1In the

same year the Milwaukee Terminal Rallway Company obtained a fran-

' ohise from the City of Tacoma and built a line approximately 14
miles in length connecting with the railrcad of the then Tacoma
Eastern Rallroad Company in the vicinity of A and 27th Sireets,

. and extending easterly to Commeroce Street and northerly on (ommerce

I Btreet to a connection with the Northern Pacific near 15th Strest.

-
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in 1511 the trackage huilt by the Milwaukee Terminal Fallway Company
on Commerce Strset was, together with some trackage alrealy on tne
strest belonging to the Northern Pacific Railway, sade the join
property of the two companies.

In 1912 single track transfer landings were constructcd at
Port Blakely and Eagle Harbor--which are located across the sound
from Seattle, these two landings serving th: Port Blakely Mill Cone
pary and the Pacifie Oreosoting Company respectively., The three track
transfer landing a® Bellingham, in conneotion with the operation thru
the Bellingham and Nerthern Rallway Company, was also oconetruoted in
1912, A single trask transfer landing wae construsted in Port An-
gele=e in 191%, but was replaced in 1915 by the construstion of a
three track landinc at Port Townsend, these landinge being used for
the transfer of btusiness hetwean the Chiecago, Milwauvkee & 5%, Paul
Railway Company =t Seattle and the Seattle, Port{ Angeles and Weatern
Rallway. 1Imn 1915 theres wers also constructed in conneastion with the
Tacoma Syetem minor landings at plants ¢f the Buffelin Lumber Compuny
and the Northwegtern Wooden Wars Company, located on Commencement
Bay at Tacoma,

Due %0 the decrease of lumber shipments by rall from tide-
water milles and the construction of the Lake Weshington Canal, the
landinges at Ballard were made inoperative and they were removed.
The three track landing at the Sound Terminal at Tacoma waes removed
in 1914 te make way for the comstrugtion of Doek Mo, 2 and a single
track landing installed at ancther location, aoross the watsrway
from the original landing.

A%t the beglnning of operaticn the tranefer of oca e between
landings was handled bty two-three track, twelve ocar, timber bargee
built for that purpose in 1909. Two additional similar barges were
built in 1912 and in 191L one twe track eix car barge was purchased,

In 1917 the eteel ferry boat which has been in use by th-

- Northern Pacifis for transfer of their trains across the Columbia

River at Kalama was purohased and converted into a three track 20
¢ar barge.

Prior to the construction of the tug "Milwaukee" the opera-
tion of oar barges was handled entirely by the tuge of private com-
vanlees. The barge service at Tacoma is still handled in that manner,

The tug Milwaukee is of stesl construoction 117'é" long with
22'5" beam, and draft of 15 feet and hae a grose tonnage of 222 and
net tonnage of 10l; equipped with vertical triple sxpunaion engine
whish hae an indicated horse power of B98.

All landings were bullt on tldewater and were B0 conotrue-
ted as to permit the tranefer of cars from landings to bLarges at all
tut the extreme stages of tide. At Seattle, Bellincham, Port Town-
send and the Sound Terminal and Front Bire¢t landings at Taooma,thc
transfer of cars to and from barges is effaoted from shore by
gwitch engines. At other landinzs, where switch enrines were not
avallable, special haulzge systems had to be providad,
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This water born traffio, together with the operation of
the Front Street and Commerce Street Lines at Tacoma, were oper-
ated by the Milwaukee Terminal Railway Company until December 3lst,
1918, at which time the property of that company and its Cpera-
tion, was taken over by the Chioago, Milwaukee St. Paul Railway.
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SEATTLE, PORT ANGELES AND WESTERN RATILWAY.
VALUATION SECTION WASHINGTON 1.

The Seattle, Port Angeles and Wsstarn Rallway extendsa
from a point of connection with the Port Townsend and Pupget Sound
Railway (formerly Port Townsend Scuthern Railrecad) at Discovery
Junotion in a general westerly directicn near and paralleling the
water front of the straits of Juan de Tuca, thru the City of Port
Angeles %o a terminus at Deep Creek, west of Twin Hiver Station,
a8 dlatance of avproximately 714 miles.

The beginning of this project was by the Port Ludlow,
Pert Angeles and Lake Crescent Rallway Company, incorporated in
November 1911, under the laws of the Etate of Washington. In
Decembier of the same year its articles were zmended changing the
name to the Seattle, Port Angeles and Lalke Crescent Rallway Company,
in January 1915 thie Company waas succeeded by the Seattle, Port
Angeles and Western Hailway Company, the capital etcck of which was
ownedl by the Chicago, Milwaukee aprd 3t. Paul Railway Company.

Freliminary examinatlion and soma surveys wers made by the
promoters of the project prior to and during the year 1313. 1In
November 12912 more systematic and complete surveye ware begun of a
route from Fort Ludlow on Puget Sound, via Sequim arnd Port Angeles
to near Piedmont, on Lake Crescent.

_ Subeseguently the prejeot for a terminus at FPledmont wae
avandoned and inetead the route was extended westward from near
Joyce, on the line as since constructed, and the eastern terminus
was tentatively fixed at Oak Bay ou Puget Sound, near the town of
Chimacum and the surveys were modified acoordingly.

Later a connection wae made with the Port Townsend
Southern Rajlroad and the eastern terminus was satablished at
Discovery Junction, whichrie locatsd on the eastarly shore near
the southerly end of Digcovery Bay. The location surveys were
madie and completed as far west as Majestic in 1913-13; from
Majeetlc to a point about 34 miles west of Twin Statlion in 1916;
and from the last mentioned point to the terminus at Desp Cresk
in 1917. The loocation and construction provided for ruling grade
of 2.5% weet bourd, and 3.0% sast bound, with maximum curvature

of 18 degrees, and averags maximum curvature of 12 degrees,

The line generally wae sonstructed thru a heavily timbered
country. A number of high timber trestle bridgea across the deeply
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cut streama and water courses were neceesary. The construction
thru the city of Port Angelse and along the water front there and
eastward wae difficult and axpensive owing to the clcese proximity
of the bluff, involving a large ‘amount of excavation work and some
land slides. Further diffioulties and expense were occasioned for
the protection of the roadbed and track from action of the waves
and tides. The early destruction of pile work and parts of the
trestle bridgs work alang the water front at Port Angeles by
teredoess required the raconetruction of extensive portions of the
bridge. Troublesome mpl expensive slides in the cuttings and em-
bankments along the bluffe hetween Majestic and Twin Kivers and
wast of Twin Rivers added greatly %o the cost of construction.

The section of the line from Port hngﬂlus west to Majestio was
complated and put in operation in 12i4; the seoction between Port
Angeles and Oiscovery Junctlon was completed in 1915; the ex-
tenalon {rom ¥Majestic weotward to a point about 24 miles weat of
Twin Rivers wae completed in 1818, and the extansion to the
present terminus st Deep Cresk was completed in 181A.

The track was laid with S5# rail.

Prior to the completion of the line between Fort Angeles
and Discowery Junction a ear ferry landing was constructed at Port
Augeles by the Milwaukee Tarminal Railway Company for the purpose
of traneferriaz cars by barges to the Chicago, Milwaukee and
8t. Paul fallway at Seattle. After the conneotion with the Port
Townsend and Puget Sound Railroad at Discovery Junction had been
establiahed thie tranefer of cara by car ferry was made at a
landing constructed by the Milwaukee Terminal Railway Company at
Port Townsend and the landing at Port Angeles was discontinued and
removed.

On December 3let, 1218, the property of the Seattle, Port
Angeles and Western Railway Company, and its operation, was taken
over by the Chicago, ¥ilwaukee 2 St. Paul Rallway Company and
E?h:a?nent to that time operated by the latter as the Olympic
vision.
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BELLINGHAM & NORKTHERN RAILWAY
VALUATION SECTIONS WASHINGTON 1, 1A, 1B.

The Bellingham & Northern Fallway, which extendz from
Bellingham, thru Sumas to Glacier, had its inception about 1872
in the construction of a rail line from ccal mines, long since
abandoned, logated about whers the praseant enginehouses and shopse
ars situated in Bellingham, to bunkers at tidewater in the vioin-
ity of Sehome Dook. This line was cne of the firet railroads
built in the Puget Sound Country.

Mr. D. 0. Mille, then of Ban Francisco, later of New York,
who with other San Franoisco men were the operators of the Horshern
Commeroial Company, which was widely known in the trade of the
early daye of Alaska, controlled the operations under which this
railroad originated and had acquired great quantities of land and
ceal and timber properticse in Whatcom County.

The Bellingham Bay and British Columbia Rallroad Compan
was incorporated under the general laws of the State of California
ir 18283, and under thie corporation was built the line from Bell-
ingham to Glaoier. The Waterfromt, cr PBelt Line Railroad, extend-
ing from a connecticn with the Bellingham Eay and British Columbia
in the vicinity of Sehome Wharf to Sgualicum Junotion, was built
by the Bellingham Terminals and Railway Company, also a Califoraia
Corporation, for which articles vere flled in 1509.

By deeds executed on COetober 21st, 1512, both the Belling-
ham Eay and Britieh Columbia Railrosd Company and the Bellingham
Terminals and Railway ﬂﬂmpsmg conveyed their property to the Eell-
ingham and Horthern Eailway Company, a Washingtcon corporation,
under articles f4{led Ootober 17th, 1912, gontrolled by the Chicagoe,
Uilwaukee and 8%, Paul Rallway Ce. This latter company on Decem~
ter 3lat, 1918, conveyed i1ts property to the Chicapo, Milwaukee and
g%, Paul Railway Company, after which time the lines in question
have been operated as the Eelllingham Divislon.

The Bellingham & Northern is lcoated entirely in Whatcoa
ﬂounty.,Waahington, extending from Bellingham, thru Sumas orn the
International Border, to a terminus at Glaoier,

There is no owned rail conneotion between this line and
the C.Yu.& St.P. tracks. Cars are transferred to Seattle by meane
of car barges operated in connection with car ferry landinge, th=
landine at Belllngham having been established by the Milwaukes
Terminal Ratilway Company in 1512,

Congideration has been glven to matter of making rail
connection but nothing has been done to thie eund except that
reconnoissance surveys have been made with view of conneoting
with the Everett Branch at Everett, Rall oonnections may be
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had with main line thru either the Great Horthern or liorthern Pagl-
fic Rallwava.

The rscorde of early surveys ani of construction by the
oeriginal companies are not available and very little information
can be given on thise subjeot.

The town of New Whatoom was platted by the Railway Company
in 1883 and in 1890 the Eellingham Bay and Britieh Columbia ocon-
veyed 1ts holdings, other than rallroad property, to the Bsiling-
ham Bay Improviment Company and thereafter, sc far as reccrds show,
confined itself mainly to comstrueting its railroad to ap=n up
timber, ¢oal and mineral property.

Sometime after the rallroad was incorporated the original
geal mine track was extended as far as Strandell., The date of this
construction is not definitely known but deeds for nmumerous parcels
cf right of way show date of 1889, In the year 1891 thes railroad
was extended from Strandell to Sumas in ordsr that a connection
might be made with the Canadlan Pacifioc and thereby permit of thru
gervice by that Company thru the use of this railroad from Sumas
to Bellingham, and what is now the Great Northern from Bellingham
to Seattle., The Canadian Pacifio's thru frelght service was in-
augurated in sither the latter part of 1891 or the early part of
1892, Their thru passenger service was inaugurated in July 1892,
Inauguration of this thru passenger service was made the oceasion
of a great public celebraticn in New Whatoom and 4t was in antici-
paticn of this, and of future businese, that the Bellingham Bay
and Eritiah Columbia erected 1ts hotel bullding adjacent to its
depot on Railroad Avenue, which building was demolished in 1924,

The owners of the property aleo had in mind & line to
Spokane, and an extension was btuilt from Sumas to Maple Falls in
1901, and in 1902 and 1903 was tullt on to Glagier, Surveys were
also made beyond Glacier, following up the north fork of the Nook-
sack River, orossing the divide and reaching the headwaters of the
Methow River, After some months of investigation and the expen-
diture of ooneiderable money the route was abandoned. The branech
line from Eampton to Lynden was also gonstructed in the year 1903,
The Waterfront, or Belt Line Railrcad in Bellingham, wae bullt in
1909 and 1910 by the Bellingham Terminale and Rallway Company,
and in 1915 and 1916 the Bellingham and Northern Company constructed
the branoh line from Goshen to Kulshan (formerly Welcome). Im 1916
the latter Company also built a conneotion at Sumas with the British
Columbia Electrie Company.

As originally construocted the main line extended from Sehome

Dock easterly thru the now olty of Bellingham, with maximum grade
east bound of 2,53% to Squalicum Junotion, west bound maximum grade
being 2,06%, From Squalioum Junction to ﬁumas the line passed thru
heavily timbered country now cleared and devoted to farming, dairy-
ing and poultry raieing. From Sumas the line olimbs to Hilltop
S8iding, in the visinity of Columbia, on varyving gradss, the maximum
of which is 3.19%, dropping down to the villey of tha north fork
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of the Nooksack Hiver, in the vicinity of Maple Falls, following
this valley tc the terminus at Glaocler. The prinoipal ocommodi-
ties handled are logs and foreet products, with some limestone from
Balfour and Limestone Junotion, looated between Sumas and Maple
Falls, destined to the plant of the Olympic-Portland Cement Company
at Bellingham.

The Utah-Idaho Sugar Company have lceated a plant at Bell-
ingham and the raising of s:ﬁar beets in the valley between Bell-
ingham and Sumas, has been added to the agricultural aoctivities,

The line wae originally lald with 1light eteel, some por-
tions of whioh on the heavier Erada. between berton and Hilltop,
having been replaced in 1923 with 85F relay rall from the main line,
The Waterfront, or Belt Line, between Bellingham and Squalicum
Creek, was originally laid with 70# rail and the branch line from
Goshen to Kulshan with 654 rail. The CGoshen-Kulshan Branoh crosses
both the main stream and the north Fork of the Nooksaok River. The
main line likewise croeses the main stream near Everson and the
north fork at Warniock; all crossinge being by means of timber Howe
truss spans.

The Nooksack River and its forks are turbulent mountain
streams, carrying in floocd stages considerable volume of water and
debris, and occasioning great expense in protection work.

The first locomotive used on the Bellingham Division was
one whioh came around Cape Horn in a sailing ehip. It wae ueed by
Mr, M1lls in grading the sand lots in San Franeisco in the early
fiftiee. It had been modernized to some extent and was still in
use as late as 1910, It ia said that Mr, Mille considsred thie
the foundation of his fortune and would not permit it to be scrapped
as long as he was in charge of the railroad,

The Bellingham Divieion is now operated under the super-
vision of a Superintendent with headquarters at Bellingham,






