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VALUATION SECTIONE sOUTH DAKOTA 1, 1A, 1B, 1C,

CENERAL LOCATION:

Valuction Section South Dskota Fo. 1 covers that part of
the main line in Eouth Dakota extending from the east sbutment ¢f the
Missouri Siver oridgs (about four milez weat of Mobridze) to the
most westerly crosalng of the state 1ins tetween North and South
Dakota, & distance of abtout 95 miles. From the river the line
beares northwesterly acrocse the Standing Fock Indian Reservation
to near the North and South Dakots etate line, which it follows in
a genaral westerly direotion and crosses elx times previous 10 tha
final orossing east of Haynes, North Dakota., The pectiocns inter-
cepted by these crossings ere ¢elled, for valuation purposes,
Sactions Soutn Dakots 1A, 1F and 10,

RECONNOISSANCE:

The firet reconnolassance for wnat may te called the
Nerthern or present route of the Puget Sound Exteneion wae made
in 1901-02. This examinstion began a2t Evarts, Scuth Daketa, and
axtended up the wvalley of the Moreau River t0 itz head, thence
degcending into the Valley of the dissourl River near ﬁaup Crook,
thence northwsaterly to Miles City, Mont., = distance of about
225 mwiles being covered. Ancther reconnoigsanCe waz made in
Januery 1905 through practically the same territory exoept that
the divide between the Moreau and CGrand Rivers was followed.
This route crossed the Little Missouri River about midway between
the present oroassing et Marmarth, North Dakota and Camp Crook,
end procesded thenoe westerly orossing Eeaver Cresk and
Enndur River to Tongue River, thence down Tongue River to Miles

ity.

During the Fall of 1905 and Spring of 1906 geveral explor-
stion tripe were made through territory lying to the north of that
gust descrited. One of these reconnolesances follewed the Grand

iver from near the mouth of Cak Creek about 100 miles to Seim;
another which was the moa?t nnrthﬂrlg extended along Oak Creek north-
westerly to the divide between the Cannon Ball and Grand Rivers,
thencs westerly slong the divide to the Little Missourl River near
Marmerth, = distance of about 225 miles. Branching from thie latter
route at a point about 50 miles west of the Missourl River another
route was reconnoitersd to Selm, on the North Fork of Grand River.
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2.

From Selm trie reconnoissance was continued in February 1906 north-
wooterly zlong the North Fork of Grand River, thence down Five Mile
Creek to the Little Missouri Fiver, thence west to ¥iles City, a
distanoe of about 1C0 miles,

Altogsther about 1000 miles of reconnolsennce was mads for
the 200 miles of adopted =ni donstructed line betwean Mobridge,
South Dakota and Yarmarth, North Daketa.

SURVEYS:

Previous to the tullding of the Pacific Coaet Extenzicn
the terminua of the Chicago Milwaukes snd Et.Paul Hallway at the
Miggourl River was in Evarts, Scuth Dakots, about 12 miles down
river from Mobridge. 1In the Fall of 1906 the firet survey for ths
extenslon started at a point between Glenham ard Motridge, croceing
the Migsourd Hiwver at Elue Elanket Island and resohed the divide
betwesn ths Moreau and Qrand Hivere by development along the side
hills. Thie line required heavy work., The distance wae great and
satisfactory foundations ware not found for a croesing of the
¥igsouri Fiver, After a location had veen made west alonz the
divide betwsen the Yoreau and Grand Rivers for a distznce of atout
50 miles tha parties working in Eastern Montana on thie same route
encountared Alffiovities which made 1t neCessary to abandon the
route entlrely.

invastigatlone were made up the Grand River and =lsoc up
Oak Creak, whioh empties into the ¥issourl River about & mile or so
above the mouth of Crand River, with the result that a survey wae
made up Ock Craek to tha divide between the Grend and Cannon Ball
Rivera. This survey followed the gtats line closely from the =ite
of the present town of ¥elaughlin, Socuth Dekota, to the site of the
present town of Hayneg, thence swung northweaterly slong Flat Cresk
oropeing Buffale Cresesk, and following Spring Creek to the Little
Missouri River at Marmarth, Preliminary surveys were made from
this 1ine to the North Fork of Grand River but nothing satisfatory
wag obtalned. The preliminary location surveys between the Missourd
River end Montline wers made in three sections by three parties,
the first section being from the river to Tatanka, the sacond mectlon
from Tatanka to Reeder, and the third seotion from Reader to Montline.

About 50 milees of location survey and many mlles of pre-
liminary line were digoarded in favor of the adopted and constructed
rauts between Motridge and Montline.

CCNSTRUCTIOR CORGANIZATION:

Construction was carried on undsr the supervision of a
Construction Enpgineer with two Divislon Enginears in the field,
The line wes cut up into residencies averaging about 14 miles in
length and construction proceeded simultansoualy over the entire
line. The offics of the Engineer of Construstion was in Minne-
spolis, The Divisicn Engineers had offices at convenient points

on their wcrk.
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CONSTRUQTED LINE:

The present conetructed lins orosges the Missouri River
juet below the mouth of Grand River on a single track three span
eteal truse tridge suprorted on high concrete plere faced with
granite., Learing the river on the west side the line follows the
aide Hills for a short diletance and than descende %o Oak Creek
Valley which it follows for about 20 milea. About elght milee
west of iahto the Oak Creek Valley developa into a sharp box
ganyon and about =even miies of very heavy work was nessmeary be-
tween Hahto and MeLaughlin., The maximum gradient from the river
to uah%o is H/10 of cne percent. MNear ¥olaughlin the lins leaves
Ouk Creek Valley and f2llows the divide betwean the Grand and
Cannon Ball Rivere to Watauga, Here it despends into Hay Creek
Valiey which it fcllow2 from Ulorristown to Thunder Hawk., From
Thunder Hawk to Petrel no particular dralinage is followed, the
aountry belng of an opon and pot hoele charaoter.,

CEARAQTER OF COUFTRY:

The gountry in tne Btanding Rock Indian Reservation ia
used largely for grazing. Further west and along the ¥orth and
South Dakota state 1line tha land s used principally for dry farm-
ing and raleing small grain. During oonstruoction the HResmervation
was inhabited only By a few Indiane and Settlere living on emall
ranches along the oreekp and waterways, In this region 1t was
neoeseary %¢ haul all supplies for surveye over tralle or new roada,

CONTRACTS:

A general contract dated Decembar 23rd, 1905 entered in-
to with Holntosh Brea., Genaral Contractore of Milwaukee, Wis.,
covered work from Evarts, South Dakota in a general westorly di-
repgtion to a pouint whioh was to be determined by the Chief Englineer
of the Raillway Ccmpany. The olearing, grubbing, grlding. tunnel,
bridge and culvert work, traok laying, handling of storea and sup-
Blia- for the Puget SEcund Extenalon through South Dakota, Korth

akota and to Butte, Mont., was done on the baals of ccet plus a
peroentage, undes this sontract. Molntosh Bros, sublet the werk
batween Mobridpe and 4he Forth and South Dakota state line to six
other sontractore, she in turn relet portioms of 1%t ¢ other fiTma,

e ruil transportation was available and the location
and construction of wagon roads by the contractor was negessary,
lnvui?lng a heavy preliminary expense. Praoctioally all the con=
tragtors! outfite wers ferried soroes the Missouri River at Pontie
and hauled by team to the work, No supplies were ob%ainable locally.

The greater portion of the grading wae done with grading
machines, although wheel sprapers and fresnces were used to a
limited extent. Steam ghovels were used on the heavy work in the
Oak Creek Qanvon bhetween Mahtc and Molsaghlin. These shovels were
brought to the work after the track was laid, being transported
about three miles ovar land from the end of {Tlﬁl to point of
operationa. A temporary line was bullt, leaving the main track at
a point about two miles west of Mahto, bearing up Cottonweed Creak
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and returaing to the main line atout one and one-quarter miles

edat of MoLaughlin, The gradient up Cottonwood Creek was 2-5/10
arcant. OCoal and other supplies for the steam shovels was brought
y Tail %o the Jjunction apout two milee west of Uahto and hauled
from there by team,

Grading material in the Oak Creesk Valley was principally
shale and heavy gurbo and the heavy steam shovel work btetween Mahto
and MoLaughlin was largely loose and solid rook. Ladge Tock wae
glso found in many of the cutsa.

During ocnstruction several sarth glides ococcurred on this
sagotion, the more important ones beling near Strattcn and near Wak-
pala. At the latter place it wae necessary to ghift the lescation
avay from the side hill., 8ince original construotion numerous glides
have ococurred, one of the moet important ones being in 1910 at the
weat approach to the Wissouri River bridge while the bridge was being
filled.

Some important grading was also done to deflegt the waters
¢f the Wiseouri River under the maln ohannel spans of the bridge.

As it was ne¢essary %0 hurry the track laying work on this
eant end in order to move suppliee to the operations further west,
track was laid bHefore some of the cuts were finiehed by the ¢on-
tractors and a large amount of work was done by Company forces after
track laying in the way of completing the outs and widening embank-
manta,

Oonsiderable incidental expense in oconnection with grading
arose from numerous prairie fires in the Indian Reservation and the
damage claims resulting therefrom and the relmbursement to oontrao-
tors for delay while fighting the fire,

BRIDGES, TRESTLE3 AND CULVERTS:

The Missouri River bridge was oonstruoted by Company
Forces and involvad the founding cf the piers by the pneumatic cais-
son prooess at a depth of averngﬂ feet below mean low water. To
facilitate the conastruoetion of the bridfa and at the same time to
forward material and suppliea weetward to the oonstruotion forces,a
trestle was built on a comparatively low grade line extending acrosa
the river and cver the flats of the Grand River, Duringz the oonstruo~
tion of the permanent bridge this tempor trestle was washed out
entirely three times and at another time bents were lost. Con-
siderable other damage was experienced on the bridge sonstruotion
regulting from these floods. The plle and framed tridges were built
Ly the gcontractors in accordance with Chloago, Milwaukee and St,
Paul standard plans, _

The culverts on this ssotion are of goncrete or gaat iron
Pipe, The opast iron pipe was ahipped from Birmingham, Ala. and
Addyston, Ohio., Material yards were located at Evarts, a point
about three miles east of Evarts, a point about two miles eaast of
Glenham, and, after the traok was laid, at Cashmere, which was
logated at the summit of the 2-8/10 percent grade on the temporary
line between Mahto and Molaughlin. Eridge and oulvert material as
.. & whole,however, was ferried aoross the river at Fontig and hpyled

o Dy team to the volnte where neoded.




TRAOK LAYING AND BALLASTING:

Track reached the sast bank of the Missouri Rivsr on
Eeptember 22nd 1906, and reached the present staticn of Woreau
Junotion on the weet bank on November 3rd of the same year. Track
laying wae continuous from that point until Cashmers on the tempor=
ary lins wae reached about Jamuary 1, 1907. Work was resumed wsst
of the temporary line on July 11, 1907 and reached Haynes, Horth
Dakcta on Uptober 9th of the same year, The track on *he permanent
line beswesr Hahto and MeLaughlin wae laid in January and February
1908, The maln line was 1a21d with new 85 pound rail and sidings
with 1lighter material, although many of the sidings were originally
1aid with the &5 pound rail on acccunt of the shortage of other
material., Ties were of Streated white and red cak, pine, oedar and
weatern fir, The cak tliea were obtalned at Kansas Cilty and were
used on heavy gradea and gharp curvee, The pine and pedar ties
were from Wisconsin and Michizan,

Ballzeting nas been dons af varlous times since 1907,
material Telng taken from gravel pits located at EBowdle and Kel-
dron, Scouth Nakota, Rhame, North Dakota, and Paragon, Mont. The
original ballasting followed track laying as faet as possible and
as the track was lald from the east toward the weast this mads it
necessary to taks the material from the Bowdle pit, making a long
average haul, Test pite fer ballast were dug at a number of cthar
places during ¢onstrugtion,

SIGRS, FERCEE AND CROSSINGES:

The entlre line has been fenced, except through the im-
portant station grounds, with the standard four wire right of way
fenoce. Portabtls snow fencee were used during the early oconstruc-
tion periocd but these have largely been replaced with standard per-
manent snow fencea. Hoad crossings were graded during construction
and have teen planked and protected with eligns, oattle guards or
EltE'-

BUILDINGS:

Temporary buildings were ereoted during construction
at Pontis, Cashmere, McIntosh, Keldron and Lemmen, Permanent
depots and other engine terminal buildings were built at MolIn-
tosh in 1509, ard a two atall engine house at Heclaughlin in 1910,
The round house 3% Molntosh was enliarged to 13 stalls, and a turn
table construeted in 1912,

WATER SUPPLY:

Water in sufficient quantity and of good quality was
diffioult to obtaln, Reservoirs were graded wherevar there was
any likelihcod of impounding water and amall water stations
were established at every water-hole and used as long as the
supply lasted, Altogether about twalve temporary water eta-
tions were installsd on this section for use during track
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laying and conatruotion.

Of the permanent stations, the greateet diffioulties
ware enoountered at MoIntoeh and Lemmon. At Lemmon the railway
gowpany contributed a conalderable portion of the expenae on the
oonstruoticn of a reservoir, about four milss northwest of town
shich was expected to supply beth the railiway company and the town,
but a satisfaoctory supply did not develop. A ten inch well was
drilled 240 feet deep and a six inch well, 220 feet deep, both of
whioch were fallures. Ancther well was drilled 800 feet deep,
in which water bearing strata was passed at a depth of about 200
feet, but this water was cased out as it was thouzht that a better
eupply would be obtained at a greater depth. When supply wasa not
obtained at a depth of EQ0 feet the casingz was blown open oppo-
aitulthe water bearing strata. Thie well furnishes the preaent
eupply.

At MoIntoeh five Aifferant water statione were in-
gtalled., A regarvoir was construoted west of town, wnich did
not furnish suffioient supply. Two =2ight inch wells were drilied
to a depth of about 200 feet in cne location which were failures.
Two other wells were drilled to a depth of about 170 f=zet, which
were fallurea, A well was drilled about 200 feet deep near the
round house, whioh was alsoc a fallure, The prasent supply ie
obtained from a reservolr east of town. In this reserveir a 24' x
70" deep well waa dug which holds a supply for use during dry
weather,

The reservolrs were usually conatruoted bty the utili-
zation of the railway embankment with an added amount of material;
riprap being plased to proteot against wave wash, The well drill-
ing was usually done by contract, the Rallway Company furniehing the
material and transportation for men, material and equipment. Not-
withetanding the variocus attempts to obtain water and the extra-
ordinary expense oonnected with this work, it was necessary to haul
water from the Miasourl Hiver for a large part of the construo-
tion work.

TELEGRAPH AND TELEPHONE:

The material for the telegraph line was distributed by
work train and erected by the Railway Company Forces. Telegraph
line averages about 35 poles per mile and carries eight wiree,
Train dispatohing is done by telephone. Telephones have been in-
8talled 4n booths at *blind sidings" as well as in the depots.

OPERATION AND MANAGEMENT:

This eection is operated as a part of the Trans-Missouri
Division, tha Divislion Office belng in Mobridge, South Dakota.
Heavy main line equipment 1s used.
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TEE MOREAU BRANCH
VALUATION SECTION SDUTH DAKOTA 3.

The Moreau Eranch departs from the main line at VMoreau
Junotion near the west end of the Miseourl River Bridge and ex-
tenias about 3 milee In a general south and westerly direction
through Corson and Dewey Countiss to Isahel. The line was oon-
atructed in 1209-10 to sarva the lande belng opened for homeetead
on the Standing Rock and Cheyonne Indian Reservations,

in 1806 an exploration followed by a location survey had
teen mads in conneotion with the surveys for the main line of the
Pugel Sound Extension. This survey crossad the Wissouri Hiver at
flue Blanket Island and a=cended to the Divide between the Moreau
and Grand Rivera, with heavy devseIopment work. In the Spring of
1908 when it was decided to ™iild & branoh line in thie vicinity a
cetalled exploration was made along the west bank of the Missouri
fAiver, particularly with the idea of obtaining a typical branch line
sonnection between the conatructed main line and the old survey
along the Tivide betwaen the Yoreau and the Grand Rivere. The
information fror thiz exploration indicated that the more advantag-
epus route wouli be via Claymore Craek; conssguently locatlion
parties were pliaced in the field to investligats the possibilitlies.
These gurveye developed the fact that the line along Claymore Creek
would be very expensive, and their efforts were turned to surveys
up Snmke Creek. The locatlon along the Divide in 1306 had been
made for the maln line, me previously indicated, and reviaions
were made to maks it conform to branch line standards., A total of
about 195 miles of preliminary and 87 milee of location survey was
rade to produce the 63 miles ¢f line adopted and constructed.

The line as adopted and constructed leavee the main line
at the west end ¢f the ¥iseouri River Bridge and follows up.the
Orand River Valley about two and one-half miles, then corossea the
Valley and follows Snake Creek about 18 miles to the Divide near
Trail City. Crosesinz of the Grand Fiver is made betwseen Moreau
Junction and Snake Creek, and two other crossings were avolded
by extensive channel c¢hanges. Numeroue channel changes wers aleo
made along Snake Creek. rom Trall City weatwardly to the end
of the line at Isabel the Divide between the Moreau and Grand
Aivere le followed quite cleosely.

The conatruation was carried on under the suparvigicn of
a Divietion Engineer and Fesident Engineers in the field. The
Division Enginser reported to the Engineer of Construction at Ulles
City. The contract for the grading, bridge and culvert work,
track laving, ani the handlineg of etores and supplies was awarded
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to McIntosh Broe., who suhlet the entire line to H. A. Whittier
of Billinge, VYontana. Qutfite for the work were shipped from
Billinge via the Northern Paoific Railway to ¥iles City where
they were transferred to the Chicago, Milwaukea & 5t. Paul Line
and delivered to Wakpala. & temporary material yvard was con-
struoted at Wakpnonla ani headquartere were eetablished at this
place for the Engineers and Contractora.

A few squan men and Indians were living on emall
ranches along Snake Treek, but as a whole the country travereed
was undeveloped at the time of construction, and no suppllies
gould be cbialned locally., Ag A consajuence it was necessary
for the contractora to huild wagon roade and transport the
supplies from Wakpzla. This also necessitated the construction
of a ferry over the Grand Fiver. The smaller strzama were
forded and as they wers pubject to sudden flood considerable
d2lay wae experienced in ths trenscorting of supplles. Part
of the wagon road was through gumbo spoil, which made it almoat
impassable in wat sea3pns,

Teama with grading machines, freesnces ani wheel
ecrapers were used for the grading. The materials were wariant,
In the Grand River Valley, silt and heavy gumho wers encountered.
In the Snske Creek Valley eilt, hardpan, gumboc anll, locee and
golid rock and glacial drift were encountered. BHetween Trail
City and Isakel the soll was lighter although bardran and looss
and solid rook were encountered in some of the deepar cuts.

A large sllde gocurred in Mile 7 which was removed with
a steam shovel and tha materisl used for bridge filling after the
track was laid.

The material for the oulverts on the firet 32 milees of
the line waa hauled from Wakpala by team. On the last 40 miles
the gulvert openings were cribbed and the material delivered by
train after the track was laid, Cast iron pipe was used largely
for cul;ert- althougn in eome cased concrets and vitrified pipe
was used.

The moat important bridee on the line is the one used
for the Grand Hiver orcesing which conslets of & 140 foot steel
through trusee span on concrete plers. The false work for this
bridge was built of eufficient strength to carry traffic and
track layirg wae not held up during ite constructlion. The pile
bridzes were built by the contractors in accordance with the
failway Company'e standard plane. The piling is of westarn
cedar and the gvard rail, bracing, etoc., of weatern fir. Material
for the bridges on the firet few miles was hauled by team from
Wakpala, and for the remainder of the line it wams dellivered by
Work train at varioua points along the track as it progresgesd
westward and taken to the peints of erection by team, sufficient
distance being maintained betwesen the end of track and bridge
8ites to insure no delay to track laying. Bridge and culvert
material wae furnished by the Railway Company.
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The track was lald with & Foberts Bros. maochine, work
belng besun on Aprll 2nd, 1210 ani reached Isahel on May 3bth.
Yew 85 pound rail was needi, with lighter material in a few of
the siis tracks.

Water suprly was especially hard to obtain., Seven
temporary mlanta were installed for supply durlng construotion.
Permanent statlione are maintained at Landeau, where a reservolr
has been graded, Trall City, and at Timber Lake. At Trail Cilty
permanent supoly ie eecursd from a reservolr about one and one-
half miles from the town, neceasitating a long pipe line. At
Timber Lake a test well Tailed to yield supply anl at present a
20 by 30 foot dug well Is ussd. Eeveral wells were drilled in
the vicinity of Isabel put supply could not be found., Notwitn-
atanding the rather unusual expense in connection with water
supply for thie line, water is often hauled by train from the
Missouri River during d4dry s=asonsa.

Material for the bulldinge wae deliversd by train
after the track was lald, Depots ware bullt at Moreau Junctlon,
Trail City, Timber Lake and Isabel. The right of way has bsen
fenced where conditions require it and the proper crossing
facilitise placed. Ae previouely indicated, few crossings were
required at the time of construction due to the undeveloped
character of the country. A large number of the croesings now
in use have been graled since track was lald, and fences built,
necegeltating changes in the original plan. Snow fence has
been provided where protection is needed.

Material for the telephone and telegraph line was
delivered by & work train. The line averages 35 poles per mile
and carriee two wires. Telephones are used for train diepatch-
ing purpoeee, being insetallied in booths at "blind eidings" and
in the depotm.

The line ie oneratad as a part of the Trans Mlesourl
Division, the usual branch line equipment belng used.
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THE CHEYENNE BRANCH
VALUATION SECTION SOUTH DAKOTA 3.

Valuation Seotion Soutn Dakota Number Three covers the
entire so-called Cheyenne Branch, extending from Trail City, on
the Marsau line (Valuation Section South Dakota No. Two) through
Dewey, Armstrong, Ziebach and Meade Countise to Falth, South
Dakota, a distance of about one hundred and a2ix miles. The line
%as conetructed in 1802-10 by the C. ¥, & St, P. Ry, Co., to
furnish transportation to the public land then bteing opeéned under
Federal Homestead 'aws, in the Cheyenne Indien Reservaticn, and
to the other lands in the above named ocountliea.

The firat reconnoissance of this territory wae made in
November, 1303. Thie party left Evarts, South Dakota, (about
twelve miles down the river from Mobridge) crossed the river and
made an examination up the Moreau River as far as Virgin Creek,
thence following the creek south and soutnwesterly to the divide
between the Moreau and Chevenpe Rivers, thence weat along the
divide to the weet slde of the Cheyenne Indian Rsservation, a
distance of about fifty miles, thence southwsaterly to Belle
Fourche, near the weet line of the atate, a further distange of
about ninety miles.

In 1909 further examinatisne were made, one of which de-
parted from the main line near the west end of the Missouri Hirver
bridgs, 2nd extended almost due south for about thirty-five miles,
thence weesterly through the center of the Cheyenne Indian Ressrva-
tion. In the meantime a location survey had been made for the inter-
mediate line known as the Moreau Branch, 1lying about half way betwesn
the route juet praviously described and the main line of the Pacific
Comet extension. (See Hiatorical Sketch of Valuation Section South
Dakota No. Two).

Farly in the sering of 1809 a location party was trane-
ferred from their work on the Moreau line to make preliminary surveye
from the Morsau River up Virzin Creek, thence weet slong the divide
between the Moreau and the Cheyenne Rivers, a distance of about one
hundred and fourteen miles belng coveared.

A second party made the survey of various lines to find
a feasible route from the head of Claymore and Snake Creeka to the
mouth of Virgin Creek and the Moreau River. After making about
fifty miles of preliminary, a location was made to Virgin Cresk by
the way of Ou Charm Creek.

A third party made a location survey weat from the nead

watere of Virgin Creek along the divide between the Moreau and
Cheyenne Rivers to a point near Fagle Butte, between which points the
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preliminary survey that had been previouslv mads waa closoly fol-
lowed. At Eagle Butte this eurvey diverged from the prellmipary
iine on the divide and proceeded west along Klm Creek Valley za

far as Arrow Head. From this point to Falth the looated line

again follows the original preliminary survey. The location surveys
mere completed to a point about fifteen miles weat of Faith.

Approximately three hundred miles of surveys wers made
in detarmlning the fipal leocation of the one hundred and aix mlles
of constructed line.

From Trail Clty the line bears scutheast dcwn Du Charm

Creek to tie croesing of the Woreau River, a diatance of about
twelve miles, maximum gradient beling twe percent, and maximum
ourvature ten degreea. From the Woreau River crossing the line
foliows Virgin Creek about elght miles, thence southwestarly about
ninetean miles to the top of the divide near Ridgeview. On thie
twonty-e=ven milez the maximum gradisnt i3 one and five tenths
percent, and curvature three degreee. Numerous croseinga of
Du Charm and Virgin Creei were necessary, and numsrous channel
chanzes were made to aveoid other orossings., From Ridgeview weat
tne line follows the divide between the Moreau and Cheyenne Rivers
to near Lantry, a distance of about thirty-six miles with a maximum
radisnt of one and four tenths percent, and maximum curvature of

ive degrees. From this point Elm Creek Valley is followed to

the proeent terminal at Falth, which ie in the northeaat corner of
Weade County., The maximum gradioent on this:last thirty milea i»
one and tweniy-five hundradths percent, and the maximum curvature
five degraes.

At the timp of construction this territory was used for
cattle r&nge with Tanches many milee apart. In the Indian Reser-
vations & few Squas men and I[ndiane lived on emall ranches along
Virgin and Elm Creek. The country being undeveloped, furnished no
supplies and {t was necessary to freight by wagon all sustenance
and suppliees ueed by the survey partiea and later by the contractorse

Grading was done under a contract with Mglntoeh Bros. of
Milwaukes who sutlet the work to Shusart & Barnes Bros. of Jowa City
They in turn relet a large part of the work to smallsr firma.

The construction was carried on under the direction of a
Division Engineer, aseiated by five Fesident Engineers and parties.
The Diviaslon Engineer reportod to the Englneer of Conetruction,
whode office was in Miles City, Montana.

The material yard wae eatablished at Wakpala, which wase
headquarters for the contractors and engineers. A wagon road was
constructed across country from Wakpala for the tranepcertation
of supplles and material. This required the inetallation of a
ferry for crossing Grand River, and a temporary wagon bridge ovsr
the Moresu River. The minor creska were forded, and being subjeot
to sudden floods often deslayed the movemant of suprlies. The
road was largzely through gumbo soil, which made lt practically

impassable in the wet spaszons,
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The grading material enoountersd alcng the Du Charm
Creek wag the characteristic "Bad Lands" formation of hard olay
shale, gumbo and cemented glacial drift, classified as locse and
80lid rock. Loose and solid rogk was encountered in cuts along
Virgin Creek Valley in esixty-oix miles of onren rollinz prairie,
between Ridgeview and Faith some gumbo and hard pan was found.

Teame with grading machines, fresnocs, and wneeled
scrapers were used for the grading. Powder was used to loosen
the stratified rock, large bouldere and glacial drift. The grad-
ing was pushed energetically in epite of the difficulty in ob-
taining supplise, repairs, etc., and wae completeld to Faith in
November, 1909. Parts of the grade alonz the hill sectiaon were
washad out during conatruction, which neceesitated thas extra
expenge of moving outfite back for small yardege jobs. Delays in
saouring town sites on the Indian Reeservations necessitated the
grading of a number of station sidings after the original con-
struction had been completed.

The orosging of the Moreau Siver is effected on a gne
hundred twenty-six foot steel through truse epan with a pile
trestle approach, The other bridges on thie line oconform to the
Failway Company's standard plans. Piling ie Weatern cedar, the
caps, guard rall, bracing, eto., of Western flr, The bridge lron
was shipped from Milwaukee and Chicago.

Culverts were of cast iron pipe, purchased in the Eaast
and delivered tc the Company lines in Chioage.

The Hallway .Company furnished all the bridge and culvert
material, a material yard being established in Wakpala, and
material for etructures on the first few milee was hauled by team
from the material yard. For the structures farther west the
material wae unloaded from the track as it wae extended to the
weést and was hauled by team te the pointe of erection. In general
thies haul wae about fifty milees as it was neceeeary to deliver
material about this dietance to ineure no delay to track laying.

Track wags 1laid with a Roberts FBroe. machine and followed
the grade completion se rapidly ae possible. Work wmae hegun in
July, 1910, and reached Eagle Butte, mile eixty-five on September
80th, of the same year. It was then decided that it would be
inadvisable to carry track laying beyond Tagle Hutte that season.
The South Dakota Rallroad Commisslon took up the matter on the
protest of the homeateadere and merchants west of Fagle Butte, and
in November, 191C formally ordered the remaini forty-two miles
of track laid into Faith, regardless of the fact that the ground
wae frozen and the Fallway Corpany was not prepared with the material.
The roadbed between Eagle Butte and Falth wae badly cut up due to
ite use as a wagon road for frelghting supplies. The Railway
Company paid contractore about #10,000 in force acoount bille for
Tedressing the roadbed and filling over culverts to permit track
laving to Faith by Jannary, 1911. 1t was also necessary to grade
eide tracke and engine terminale at Faith to permit the overatlon
of the line, The main line wae lald with new 85 pound steel,
delivered to the Company linee at Chicago. Ties were of Western
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fir and tammarac.

Parte of the first forty milee were balimsted with cindere
from the Mobridge engine terminal. The remainder of the line is
surfaced with earth.

Temporary buildinge were conetructed at the material yard
at Wakpala and at cther points where required. Material for the
permanent buildings was delivered by train after the track was laid.
Standard combination freight and paesenger depots were bullt at
La Plant, Fagle Butte, Dupree, Arrow Head and Faith, with smaller
etations at the leee important places. A two stall engine house,
coal, dock, etc., were built at Faith.

Provieion of a suitable water supply wae both difficult
and expensive. During comstruction temporary water staticns were
inetalled in Wilees Twelve, Fighteen, Sixty-four, Sixty-eight, and
Seventy-five. These temporary plants usually consisted of a ten
thousand gallon tank end a emall steam or gaeoline driven pump, and
water was usually obtained from flowing streams or from temporary
resgervoirs made hy placing an earth dam acrosse a small water way.
Test wells were drilled in Milee Forty-eight and One [fundred Six,
the former being S0C feet deep. A well wae dug in Mile Sixty-four,
end two welle bored in Mile Eighty-four., Permanent stations are
at Promise, La Flant, Eagle Butte, Lantry and Falth. WNotwithetand-
ing tnhe unueual amount expended for a permanent supply, water is
frequently hauled from the Misscurl River by train.

Material for the telechcne and telegraph line wmae dis-
tributed by work train. The pole line averages 35 poles per mile,
and carriee tws No. 18 iron wiree. Telephones are used for dis-
patehing purpoees, being installed in boothe at "blind eidings®
and in the depots.

The line is operated as a part of the Trane-Miseouri
Divielon, the usual branch line equipment being used,
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VALUATION SECTIONS NORTH DAKOTA 1, 1A, 1B, 1C.

GENERAL LOCATION:

Valuation Section North Dakota Ho. 1 covers all of the
wain line of the Chicago, ¥ilwaukee and Et. Paul Rallway Company's
Fuget Sound Extenslon in North Dakota. Euginning at the most
eagterly croeel of the North and South Dakota State Line near
Thupder Hawk it followa the state line closely, crossing it six
times between Thunder Hawk, South Dakota and Haynes, Nerth Dakota,
thence it extends in a general northweeterly direction to the
croseing of the North Dakota-Wontana State Line near Montline., The
subsectione intercepted by the frequent state line croseings ars
called, for valuation purpoees, Sections North Dakota 1A, 1H, and
1C. The Line paeees through Adare, Bowman and Slope Countiea,
api comprises about 103 milee of railroad.

RECONNOTISSANCES AND SURVEYS:

The reconnoissances for this Seotlion were naturally con-
tinuancee of the routes examined in South Dakota, and are deacribed
in the Hietorical Sketoh of Valuation Section South Dakota 1.

In May 1908 2 preliminary line wae surveyed and locatien
made from a point near Fetrel, North Dakota, southwesterly about 20
milee crossing Flat Creek Valley to a connection with a previous
location survey that coroseed the Little Miescurl FRiver in the
extrome southweetern corner of the state of North Dakota, and
extended on west to Miles City, Mcent. A number of other explora-
tions and preliminary surveyes were made further to the south through
Harding County, South Dakota. In July 1808 a line was located
lying about threes or four milee north of the present route between
fhame and Varmarth. About 50 miles of located line and many miles
of preliminary survey were made in addition to thome on the con-
etructed route.

CCNETRUCTED LINE:

The line aes constructed deacends into Flat Creek Valley
abtout four miles west of Petrel, North Dakota, and follows thie valley
to & point about midway betwsen Pucyrus and Heeder, or to the divide
tetween the Cannon Pall and Grand Rivers. From here it followe a
branch of Buffalo Creek to Bowman where Spring Creek Valley is
entered and is from there followed to Rhame. From Fhame the gradient
18 descending 5/10 percent weethound to Ives, Between Ives and the

Michael Sol Collection



15

Little Mlesouri River, Hay Creek Valley is followed through the
"Bad Lands™ and the gradient is one percent descending westbound,
Leaving Marmarth at the Little Missouri River, Beaver and Corral

E;eets zre followed and the gradient is 5/10 percent ascending to
8 Wasat,

CONSTRUCTION ORGARIZATION:

The constructicon organization consieted of an Engineer of
Construction, a Division Engineer in the fleld, and ¢the usual resi-
dengy partles. The offioce of the Engineer of 6an5truntian was in
Minneapolis. The Division Englneer maintained an office at a point
convenient to hie work., Hesidenoles averaged about 16 miles in
length and the conetruotion proceeded over the entire line simul-
tanecusly.

The construction work was done under the general soatract
with MeIntosh Bros., as described in the Historical Bketch of
Valuation Section South Dakota 1. Malntosh BEroe, sublet the work
t¢ four other contractors, who in turn relet portions to smaller
firma.

The materisl encountered in grading included ocommon earth,
hardpan, gumbo, loose and solid rock. The sclid rock usually oo~
curred in ledges betwsen other ¢classes of material, or in large
boulders, making its removal expensive. The formaticn in the "Bad
Lands™ prohibited the use of grading machlines and that sort of equip-
ment and was generally handled with teams and sorapers, or in some
caseg by station men, The material was largely of a shaley nature
and required considerable blasting.

The grading ocutfits were either ferried across the Misgsouri
River at Pontis and hauled bty team acrces country, or were unloaded
from the Northern Pacific at Diokinscn and hauled south $o the point
of operation, In either gcase the haul waa long and road work was
required for the transporting of the heavy lcads, Plle bridges were
built during construction, many of which have been replaced sinoe
with permanent etructures, Bridge timber was hauled ahead of track
layins and construotion oparried on to insure no delay to traok work,

The oulverts consisted largely of ocast iromn pipe whioh
wag hauled by team from statione on the Northern Paoific Railway.

A cloud-burst oscurred in the vicinity of Marmarth in
June 1907 causing the loss of two lives, many animale, a large amount
of equipment, and oonelderable grading. The loee to the contractors
wae a0 great that liberal treatment was necessary to hold them on
the work,

A few of the cuts wsre not finished before track Teached
them, in whioh ocase the work was completed after track laying, by
the Rallway Oompany Forocea,
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TRACK LAYING AND BALLASTING:

Track was laid on thls section between Ogtober 9th
and Degember 30th 1507. The work followed the finished grad-
ing as rapidly as possible, with an average progress of one
and cne=half milea per day., The main line was laid with new
85 pound steel delivered to the Company linas at Chicage. Ties
were of treated oak, pine and cedar, the former teing used on
the heavy ﬁradeu and sharp curvea., The cak ties were obtained
in Kansas City and the pine and cedar ties in Wisoonsin and
Michigan., Track was originally lald 18 ties per rail but the
present standard is 20 tiss per raill, Ballasting has been dcne
at variocus times since 1907, The first 1ift was hauled from
Bowdle glt and the majority of the gravel used since, from the
pit at Fhame, which was opened in 100%, after the expenditure cf
a large swm of money in surveying, gradinz and oconstruoting a
spur track three miles long, and octherwise preparing for its oper-
ation, In 1900 mores grading was done and traocks laild to inorease
the output of this pis,

WATER SUPPLY:

A suitable water supply has been diffioult to obtailn
on thie seocticn and during construction was espacially so. A
number ¢f temporary water etatlons were bullt for construetion
needa, Heservoirs were graded wherever there was a likelihcod
of impounding water, Wells were dug or drivem and temporary sta-
tions established at every water hole and used as long as the
eupply laseted, Expensive wells were drilled at Hettinfer. Uar-
marth, and on Mile 123. Wells were dug on K¥iles 103, 115, 140,
170, i91. Other welle were dug at Haynes, North Dakota and at
Rhame, on the gravel pit spur, A filter galley 185 feat long was
cenatructed in the Little Missouri River at Marrarth, and settling
basing were inatalled at the Marmarth round house. An expenasive
regservolr and spillwiy was oconetructed in Mile 123, and the water
in a farmer's resarvoir near Flat Oreek was purchased and piped
1800 feet to tha right of way.

Parmanent stations have been installed at Hettinger,
Heeder, Bowman, Griffin, Rhame and ¥armarth,

BUILDINGS:

Combination freight and paseenger depots were tuils
at Haynes, Hettinger, Buoyrus, Reeder, Gascoyne, Soranton, Buffale
Epringe, ‘éuwman. riffin, Rhame and Mzrmarth, An engine terminal
gonglating of an 1% etall round house, with the other faoilitles,
has heen btuilt at Marmarth. Baildings for seoction crewe were
oonstructed at places convenlent to the work.

TELEGRAPH AND TELEPHONE:

The material for the telegrapt and telephone lines
was distributsd by work train. The line averages about 35 peles
per mile and sarries elght wires. Telephones have been installed
in booths at "vlind sidings" and in the depote. Train dispatch-

irg is done by telephons,
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FENCES, SIGNE AND CROSSINGS:

The entire line has been fenced ex2cept throurh the
important staticn grounds, and necessary orcssiag faciiities have
been installed., Portable snow fences were used for temporary

protestion durlng construotion. These have since been replaced
bty permanent atandars fences.

OPFERATION AXD MANAGEMENT:

This Section sast of Marmarth i1s operatsd as a part of
the Traneg-Hlggourl Divislon, the lozal offices being in Mobridge,
South Dakota, West of Marmarth 1s operated as part of the Uusael-

ghell Divisiocn with headjuarters at Milee Citv. Heavy main line
equipment ie veed.
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THE NEW ENGLAND BRANCH

VALUATION SEQCTIONS KORTH DAKCTA 3 AKD SOUTE DAKQTA 4.

The New England, or eoc called ®"Canncn Ball"™ branch extends
from McLaughlin in the northern part of Corson County, Scuth Dakota,
about one hundred thirty-three miles in a general northwesterly
direction through Morton and Hettinger Countiea to New Fngland,
About nine milee of thie line lies in the atate of Gouth Dakotm, and
is called Valuation Section South Dakota Four. The remainder is in
North Dakote and ie called Valuation Seotion North lLakota Two.

The line was conetructed by the Chicago, Mllwaukee & 5%.
Paul Railway Company in 1810 to furnish transportation to the public
land opened under Federal Homestead Lawe in the Standing Rock Indian
Reservation, and to other land in the region of the Nerth Fork of the
Cannon Ball River. The country was not developed tc any extent at
the timz of construction,

Reconnoiesance wag made in May, 1808, when a party of
engineere accompanied by officiale of the Raillway Company made an
exploration trip and outlined the general route to be pursued in
the surveys.

Four locating parties were placed in the field soon after the
reconnoissance report was made. The parties were able to secure aome
supplies locally from ranochmen and homesteaders between Mott and New
Fngland, but for the line lying between McLaughlin and Hott supplies
were hauled from towne con the main line., The locaticon eurveys were
completed in September, 1909, and construction was undertaken at once,
under the supervision of an Fnginecer of Comstruction with offices at
Miles City, Montana, and a Divieion Engineer assisted by Resident
Engineere and partiee in the fleld.

As originally built this branch line left the main line at a
point about one and four tenthe miles west of Mclaugnlin. Later the
track was laid from MelLaughlin to the Junction and branch line trains
are operated into ¥McLaughlin over an independent track.

Leaving the main line about one and four tenths miles west

of NMelLaughlin the line bears northerly across the Standing Rock Indian
Heservation to Shields. At Shields the line begins ditargi toward
the weet and from Leith beare almoet due weet to New England. The Hik
gradients between ¥claughlin and Cannon Ball River orossing near Shields P
ars rolling with a maximum of one and two tenthe percent. From the !
Cannon Bll% River the line ascends aleng Shields and Dog Tooth Creeks
with easy gradiente and good alignment to mile Fifty-one. At mile
Fifty-one an secent is commenced and from there continued on & one and
one and a half percent gradient to mile Sixty, where the divide between
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the Rorth Fork of the Cannon Ball Riwar and Flacher Crezk is
attained. This divide is foilowed to Kile Eightv-six and from Mile
Eighty-eix tc New England the Nerth Ferk of the Cannon Ball Hiver
is followmed very closely,

Botween Milea One and Teu, three crogsings of Cak Orezek
Ners neagessary and saveral cther progsinge were avoided with ohannal
ghanges. HRumeroue ochannel changes were also built along Dog Teoth
Creek and important changes were made in the Canncn Eall River
Channel, in Yiles One Eundred Four and Ore dundred Thirty-three.

The land iu the Btanding Rock Indian Reservation is used
largely for grazing, and the iand along the Cannon Ball River is
used for grazing and dry farmirg., BSome occal 18 mined in Ulle One
Huondred Twenty-gix.

Contract four the grading, bridge and oulvert work, and
track laying wae let to Yolntosh Erothera of Milwaukee, whe sublet
the work to two otner contragtere. These sub-gontrastors in turn
relet the work in ahort ascticne cf from one tc four milea. It was
necespary for the contrantors to conetruot wagon roads to transport
thelr equipment, waterial and suppliss to the work as very few high-
ways were in existenoe In this locality at the time of oconstruotion.
The Northern Panifie branch line had not yet been built into Yott,
consequently supplies were hauled from points on the C.M. & St.P,
Railway.

An mxtensive umaterial yard wae =stablished at Melauchlin,
for use during constructlion and the most of the supplies and material
were hauled from there.

The grading was done with team outfits, grading maoshines,
whesled sorapers and fresnos being used, The out quantities as a
rule wers less than embankment quantities and many outs were therefore
made guffiolently wide to permit the use of grading machines, Common
earth, hard pan, looge and solid rock were encountered. Solid rook
vas generally of a floating nature. That ie it did not oscur in con-
tinuous bodiss, but in the shape of large boulders or thin irregular
ledges, Removal of this material therefore was difficult and expen-
pive, Tha common earth was heavy and diffiocult to excavate, About
nine miles east of Mottt are a nurber of ocuts thraufﬁ dry granular
sand, whioch was very diffioult to load and haul. gompromise classi-
fiua%ion was allowed for this material.

After the grading was finiched in ¥ile One Hundred Four
a washout cocourrad neoessitating the replacement of a large amount
of yardare.

Humeroua prairie fires originating from construction ocamps
were the cause of damage olaimae, and fire guarda were plowed as a
matter of proteoction.

Bridge and oculvert material used betwesn Molntosh and Mile
post Fifty-five was hauled frcm the material yard at Mclaughlin by
team, and such material used between Uille Fifty-five and New England
was hauled from Morristown, South Dakota., OCulverts consisted largely
of cast iron pipe, which was cbtained in the Eaet and delivered to the
Company lines at éhicaga. The pile bridges were built in acoordance
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with the standard plans of the Haillway Company. Pilee were of

cedar, and cape, guard rail, and braolng were of Western fir. The
bridge over the Cannon Ball River, near Shields, conclsting of one
fifty foot desk girder epan and cng one hundred thirty foot through
steel truss supported on conorete pilare with pile trectle approaches
18 the most iwportant structure on the line. The aonorete wae placed,
and the steel work ersoted by the Reilway Company foroes. The Hall-
way Company furnished all tridge and culvert material.

MoIntosh Brothera did the track laying, using a Roberts Bros.
maohine., Vork was Segun at the Junction Yay 27 th, 19%5, end followed
the grading as fast ac poseible, reaching the Cannon Ball River cross-
ing, ¥ile Thirty~four, on July 10th, where it was held up duri the
sonetruction of the hriige. Work was resumed at this point on Auguet
26th, and traok reached lew England on Novemdber 17th, 1910, Hew g;n
pound stesl rall was used for the main line and lighter material in
the side traocks, Oak, cedar and fir 4ies were used, and tie plates
were placed on the ourvea.

Soma balls.st was obtained by wldening a gravel out in Mile
Fifty-nina, This mork was done in 1913, the material bein loaded
by rand, The gravel ballast for the firet ten miles out ag MoLaugh-
1in was hauled from Faragon, Montana, and was placsd in 1911. The
cinder ballast, some of which 18 placed yearly, is taken from the
encine terminals at ¥olaughlisn, MeIntosh, Marmarth and Mobridge., A
portion of the roadved 1s ballasted with earth.

The right of way hae been fenced whers conditions require
1%, and the proper oroesing fasilitles bullt. The portable anow
fenoe was placed in 1911 and the permansnt arow fence built in 1912.

As previously indicated the tarritory was sparcely settled
at the time of oonstruction, consgequently a large number of the road
crossings have been graded subsequent to the original construction.

Temporary water supply stations were installed at the Oan-
non Ball River and in Miles Fifty-five, Sixty-eight, Fighty-four,
One Hundred Four, One Hundred Nineteen, and at New England, Permanent
stations have heer duilt at Tuttle, Shields, Ralelgh, New Leipzig,
Mott, Hew En%isnd, and Leith, and are in some cases equipped with
windmills, & temporary stations were equippsd with steas pumps and
10,000 gallon oapacity tanks.

Temporary uual;gﬁ stations for use during construction were
installed a% MeLsughlin ¥ew England and in Miles Fifty-one, One
Hundred Four and One Hundred Thirty-four.

S+andard ocombination freight and passenger depots were
built at Snields, Briebane, Leith, Hew Leipzig, Bentley, Mott, Regent,
and New land, and sraller cehelters at the lesa important etations.
A two stall engine house has been built at lew Epgland, Material
for the puildings was delivered by train and construction carried
out by Company Toroes.
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Material for the telephone and telegraph line wae dis- I
tributed by work train. The pole line averages 35 poles per mile, f
and scarries two No. 18 wires. Telephones are used for dispatshing il
purposes, being installsd in booths at "blind sidings" and in the il

depots. 4

This branch ias operated as a part of the Trans-Uiecouri w;
Diviaion, the usual branch line emiipment Delng used. {
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VALUATION SECTINN MONTANA 1

GENERAL LOCATION

Valuation Section Montana One covers the main line of the
¢f the C.M, & St. P, Ry, Co's. Puget Sound Extension betwsen the
North Dakeota-¥outana etate line and a point ahout three and three
tenths miles weet of Harlowton, Montana, and compriseg about three
hundred and thirty-seven miles of railreoad.

RECONNOISSANCES

The explorations between the Yiseouri River and Miles City,
Montana, made in 1801-02-05-08, are described in the Historical
Sketch of Valuation Section South Dakota One. One hundred eighieen
miles of main line in the state of Wontanan lies east of Miles City,
gconaequently a considerable porsion of thie reconnoissance was in
gconnection with Valuation Section Montana One. Another reoconnoiasance
east of Miles City tock placa in March, 1808, starting at Terry,
Montana; thence easterly up Fallen Creek; thence vie Sandetens Creek
up Carroll Creek; thence down Carrcll Creek to the Little Misaouri
River ut Marmarth.

A reconnoissance was gtarted west from Milse City in September,
1904, a route being examined north of the Yellowstone to Alkalil Creek,
about forty milee weet of Fereyth; thenoe up Alkali Craek over the
divide between tha Yellowetone and Museslebell Rivera and down to the
present town of Nueselshell; thence up the Musselshsll River to Harlcw-
ton, which sae situated on 4he Montana KRallroad. This party continued
;xplﬁrntinnu on west A8 will be deecribed under other Valuation
Seotione.

A total of about one thousand and forty milee was covered in
reconnoissance to obtain the three hundred thirty-seven milee of
adopted and conatructed line.

URVEYS

Three survey parties were organized and egulpped in Chicego,
and sent to Mlles Clty, Montana in January, 1208, Ths teame, wagons,
Ete., for the traneportation of the parties were purchased in Miles

i1ty.

Twe of these parties traveled over land to the head of Bheep
and heh Crecke At a point abocut ten milee southwest of Teedee,
Montana, frem which point they ran surveys east and west on the most
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southerly route examined in reconnolessnce. Ons party made & survey
in 8 general southerly direction following drainapge shen praoticable,
oroeeing Fallon Creek and Little Beaver Creek to Box Elder Creek,
which wae followed to the Little Missouri River; thence domn the
Little Missour: to a croseing near the mouth of Hay Cresk; thence up
Hay Creek to the divids where connecticn wae made with a asurvey from
the east. This gurvey was made in March and April. During this time
the other party ran = continuation of this line northwestarly from
the point of origin near Teedee, down Sheep Ureek to a crossing of
the Fowder River, near ¥izpah; thence to the Tongue River, which was
followad to Miles Clity. A secondary line was surveyed by one of
thege parties, ptarting at Marmarth and running weaterly through 1ittle
Beaver and Lame Jones CUreek Valleve to MgKonzie's ranch about eignt
miles south of Teedee, In the meantime the reconnolseance from Terry
to Marmarth had been completed and these parties were transferred to
investigate the poceibilities along the line. Their surveys developed
the line as conetructed.

Tha other party which was sent to Miles City, January, 1808,
made preliminary snd lonation surveye up the Yellowstone River past
Foreyth; thenoe up Froze to Death Creek to o conneotion at a point
about seven miles mouth of Thebes, Montana, with & line which hed

revicusly been surveyed from that point weet to Summatra. A survey

d mleo been made along the routé adopted betwesn Summatra and
Melstone. Coincident with these surveys a4 survey was made up Big
Porcupine Creek, from the Yellowstone Valley, which is west of Forsyth.
This route wae dlsocarded and the party made the final survey along Eig
Poroupine® and Horse Creeks.

Surveys west from Velstone along the Wuseelahell River were
made by three parties in the early months cf 1906. A large amount of
preliminary survey work wase necessary Lo the Muasselshell Valley to
avold frequent orceeings with the channel of the river and in this
connecsion surveys and estimatss for channel changes were nade.

A summary eof the surveys for this Valuation Section indicates
that about twelve hundred sevanty miles were coversd %o obtain the
three hundred thirty-seven miles of adopted and constructed line or
about three and three tenths miles covered in the surveys for one
mile of construcotad line., The eurveys were made between January and
May, 1806, and during the earlier monthe some extiremely cold weather,
ani in many placea deep snow, was encouniered. The entire territory
covered waa sparcely esttlad and long hauls for supplles were
neceasary.

In additlion toc the locating parties, two engineers in charge
of location were in the fie2ld to reconnoiter and direct the movements
of the parties.

CONSTRUCTION ORGANIZATION

For purpossee of conetruction this Valuation Section wae
divided into four divistons, each under the supervielon of a Divialon
Engineer and the required reeidency parties. The Division Engineers
had offices at points convenient %o the work and reported to Engineers
of Conatruotion. One of the Engincers of Construction had charge of
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the line from Montline to the twelfth orossing of the Musselehell

River, east of Melotone, and maintained offices in Milea City,

The other LEngineer of Construotion had offices in Lozbard and had
charge of the line betterment work being done ocn the ¥ontana Rail-

Eugd, in addition to the conatruction work betwean Halgtone and
arlowton.

The clearing, grubbing, grading, bridge and culvere work,
track laying and handling of atores and supplies was done by
¥oIntosh Bros. under the gensral contract datsd December 23rd,1905, 1
¥slntosk Brog, sublet the entire line and a large pars of it vae .
relet to small outfits and station men, ﬂ

OHARACTEIR OF THE COUNTRY il

The country between Marmarth and Terry was prastically un-
{nhablited in 1905, there being only one ranch house betwasn Uar-
marth and Ismay and one ocattle ranch tetween Iesmay and Terry. At
Ismay there was 8 ranch house and a small amount of land under ir-
rigation. The bench lands on either side of Corral, Sandestone,
and Fallon Creeks were unoccupied, The wide valley of the Tellew-
gtone River between Bluff Port and Terry was devoted entirely to
grazing tut is now largely under cultivation. From the first oross-
ing of the Yellowatone River, west of Terry, to Wiles Oity, a lot
of alfalfa was produced. Through the Fort ﬁeogh Hillitary Reserva-
tion, west of Eiles City, the land wae not under oultivation in 1%0£,
but at the present time this is cultivatad by dry farming methode.
Leaving the west line of the Reservaticn, near Paragon, practically
none of tre wide vallevs were under cultivation until Lock Bluffs
was veached, The scil waa largely gumbo but thers is some good land
next to tha river wnich le being dry farmed at present. From Lock
Bluffs to Foreyth the valley was under irrigation in 1906, and is
now well ocoupied by farmars., Private irrigation systems were in
existence in the valleys of the Yellowstone River and Big Poroupine
Creek at the time of conatrustion, being installad to faonilitate
the ralsing of hay for winter fesd for the herds ranging over the
territory lyling to the north. DBetween Antwerp, in the bBig Fercupine
Craek Valley, and thes firet crosaing of the Yuaselshell River, a
distanoe of fifty miles, only one ranch was in existence in 1906.

At the present time graln fields are scattered along the lins between
Vananda and Basoom and along the Musseslshell River oconsiderable ir-
rigation farming 1s done.

CONSTRUCTED LINE

The line as constructed, leavinz Montline follows Corral
Creek through bad land formation on a maximum gradient of five
tentha percent with light ourvature to the dlvide batween Corral
and Sandetone Creeks at Eingmont} thence it decende alcong Sandstone
Creek with a maximum gradient of four temths percent and easy ocur-
vature for about thirty miles until Fallon Cresk is reached near
Ismay. From here Fallon Creek is followed for about thirty miles to
Bluff Port; thenoe with side hill development the line decends into
the Yellow Stone Rivar Valley, near Terry, orossing the Northern
Pacifio main line betwesn Bluff Port acd Terry.
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Several channel changes were made on Corral,Sandstone and
Fallon Creeks to avoid bridge construction. Many of thess were quite
axtensive. Large cpeninges were required whare crossings of these
oreeks were neceasgary, lnvelving expenalve bridge construction.

The south bank of the Yellowatone Hiver is followed to &
point about five milee wast of Terry, where a croseing of the river
is effected on a 1080 foot steel bridge. Thence the line remaine on
the north alde for a distance of ahout twenty-four miles to another
cressing of the river, from which point the Northern Pacific Railway
is practically parallsled into Miles Clty. West from Miles City the
line contlnues on the south elde of the river for about five miles;
thence croseses on another steel bridgze and follows the north elide
to Mile Three Hundrei Seventy-three, west of Forsyth, the maximum
gradient along the Yellowstone River being five tenths percent.

West of Foreyth the line ewinge intc Horee Creek Valley
which it ascends on a waXimum gradlent of five tenthe percent and
with meximum curvature of two degrees. From a point 2aet of Thebes
to the aummit weet of Summatra & rough and rolling country is
traversed. ¥From this summit desscent is made along Sunday Creek
with comparatively light work and maximum gradient of five tenths
percent to the firat croesing of the Wusselshell River ahout three
milea eaot of Melstona. From Yelstone weat to Harlowton the line
follows the valley of the Muasselsholl River, crossing the river
eleven times on expensive steel bridges. Numercus channel changes
vare made to obviate other croseinge, some of which were very expen-
8ive, The channel chenges were necessarily well ripraped aa was also
the embankment adjacent to the river.

CONSTRUCTION

As previously stated under the paragraph "Comstruction
Organization™ the line was divided iate four divisiona for sonatruc-
tion purposee.

Firat Divieicn

The first divieion extended from Wontline to the Northern
FPacific Railway croseing, near Cato, a distance of about seventy-
five miles. The contractor's outfits for this section were ahipped
via the Northern Pacific to Fallon near the west end of the section,
from where they wera hauled %o the pointe of operaticn by team,
Fallon was the point of distritution for the contractor's materials
and supplies throughout the construction. The country traversed
yielded no supplies of any sort, nor were there any wagon roade in
exlstence. It was neceesary, thnerefore, to conetruct and maintaln
wagon roads over thie entire section. The numerous creek crosaings
on this road requiced a large amount sf bridge construction.

The gradinz wmaterial encountered in the Corral and Sand-
@tone Creek Val leya were had pan, looee and solid rock. The alde
borrow was usually gumbo or hard pan. In the Fallon Creek Valley
the various materials ccourred lm the aamg cuta.
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An important inoident in the construction of this seco-
tion orzcurred 4in June, 1907, when the water from a oloud burst at
the head of Sandetone Creek swept down the valleye, carryling away
equipment, live stook and supplies, and in many cases finighed em~-
bankments, Two men lost their lives in this flood and many of the
suh~contrastors lost their entire outfits of construction equipment,
supplise and stock. The washed out grading had not been accepted
by the Railway Company. It was imperative, however, %o hold the
foroes together and proseoute the work vigorously to prevent delay
in the forward progress of track layinz, The ocontractoras were,
tharefors, given assistance in reorganizing thair demoralized forcee
and accorded liberal treatment to enable and induse them to prooceed
with the work, A further result of thie flood was a ohange in the
alignment of about twelve miles of line, portions of which had been
eraded, Thie change materially inecreased the expenee of oconstruotion.

Seqgond Diviaion

—The serond comstrustion-division westward extended from
the Nortnern Fasific Railway crossing, near Cato, to the present
town of Carterville, a distance of about seventy-five milea. Con-
tractor's equipment, material and supplies were shipped over the
Yorthern Papific Railway to various points located along the line,
ag that Aallway was in cloee proximity, altho in the majority
of oases it was on the opposite bank of the Yellowstone River., For
the work on the twenty-five miles betweesn the first crossing of the
L Yellowetone River west of Terry and the second crossing east of
Tusler it was negessary to ferry all material, ete., aoross the
river, Betwesn Tusler and Forsyth the transportaticn was faocilitated
by the presence of highway bridges over the river, although it was
necassary to ferry heavier equipment across the river as the bridzes
were not consiructed of suffielent etrength for such neavy loading.

The material encountered in the cute was almost univer-
gally a mixture of lcos= rocgk, sand rock and solid rock. The bor-
rowed material was ordinarily common earth, gravel and hard pan.
Extremely heavy WOrk was necess along the bluffe on the north side
of the Yellowetone River between Calypsc and Kinsey., A steam shovel
was talken aoross the river from the Northern Pacific track for this
work. Tnis was asoompliehed by dragging the shovel on the bed of
the river through deep water by oapetan and ocable. One man lost hie
1ife during this operation. West of Bonfield Eluffs about two milas
of the embankment was built in the ewift ourrent of the river, It
wag nesessary to select large masses of rook for this fill and after
the river froze over a speoial gang was mairntained cutting the lce
+c allow the rock to reach the proper position at the toe of the
slope, A second shovel was dragged across the river for the heavy
work at Lock Bluffs.

Conaiderable riprap was placed for bank proteoticn on
the river side and numercus wing dame were constructed for the aame
purpose,

Third Diwisicn

The third divisicn extended from the present town of
Carterviila to the first orossing of the Ulusselehell River atout
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threa miles east of Malstone, a distance of about eeventy-nine miles.

) Contractor's headquarters were established at Forsyth.
Supplies and equioment for the work between Jarterville and Foreyth
were unloaded at various points aleng the Northern Pacific Rallway,
gnd taken aoross the river to the pointe of use. For the terrlitory
between Foreyth and Melstene no wagon roads were in exletence, con-
sequently it was necsasary to construct and maintaln roads for
transportation of supplies by team from Forsyth. The scll was
largely gumbo, which made these roade practicslily impassable in the
wet seassone. Water was hauled for thls conatruction work from Froze
to Death Putte Springs, Fast of Forsyth Eluffs, the material en-
countered wae easily haniled. At Forsyth Bluffs about a mile of
heavy work was encountered through gravel, loose rodak, eand rock
and solid rock.

Steam shovels wera used for this work which were knocked
down, carried scrose the highway bridge at Forsyth and reassemblad
at the site of the work. Fetween a point about three miles ezat of
Vananda and the head of Sunday Craek, near Summatra, the soll was
all gumoo and wag difficult to handle, The bottom layars of the deep
cuts in this distance required blasting, and isolated boulders
caused conetantly recurring damage to grading machines.

The summit cut near Summatra involved the removal of soms
300,000 cuble yarde of material, ani to enable traock laying to pro-
geed, a temporary line, on a one =znd five tenthe psrcent gradient,
was built lying to the scuth of the present operated line.

The grading material betwesn Summatra and Melstone was large-
ly gumbo. West of Forsyth in Big Porcupine Oreek Valley numarcus
channel changea were made and irrigation complications were encountered
which required exp=neive construction.

Fourth Divielen

The fourth construotion division extended from the firet
eroesing of the Wuseslshell River, near Uelstone, to the junctlion
with the Montana Railroad west of Harlowton, a distance of about
one hundred eigzht miles. Grading outfits and supplles wera hauled
from Billings and Harlowton.

The prinoipal features of the construction of thie dlvi-
glon were the numeroue sni sxtensive channel changes for the Mussel-
shell River and the large amount of riprap required for bank protec-
tion. A large amount of the riprap material was hauled by wagon as
suitable rock could not be obtained adjacent to the places where
riprap was required. Wing dams were also sonetructed for protectionm.

General Notes
In general it can be eald that more than the average amount

of bridge work and bank protection wae required on this aection due
to the fact that it lies almost entirely in the river valleys.
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Disturbance to irrigaticn dams, intakes, ete. wae a
matter of large expense in the way of litigation, ete,, and the
expense of replacing and changing these syetems was considerable.

High wages were paid for labor during construction on
thie Valuatjon Sesatien due to the soarcity of men, olimatio oon-
ditions and the large amount of cther oconstruction work in progress.

ERINGES, TRESTLES & CULVERTS

The sub-struoture and super-structure of all eteel bridges
on this section were constructed by the RHallway Company forges. Tim-
ter bridzes and the culverts were in general constructed by the con-
tractors.

Pile bridges were bullt in aoccordance with the Raillway
Companv's standard plans, Plles were of Western ocedar and in a few
cases of Eaetern pine. The materinml for these struoctures was shipped
via the Herthern Facific Rallway to the points in closest proximity
to the struotures. The mcre important pointes of unloading ware
Forgyth, Rosebud, Hathaway, Miles Git¥. Tusler, Shirley, Blatchford,
Terry and Cate. Materisl wae hauled from the points ¢f unloading
te the points of ereotion by team, The material for the struotures
between Terry and Tusler wan r~afted acroes the river, For the terri-
tory between Forsyth and Meletone the material was hauled from For-
ayth, with the exception that a emall part of it was hauled from
end of track as it progressed eastward from Harlowton. Delaye in the
delivery of material due to the diffioulty and the distance of team
havl made it necessary to temperarily orib or fill many openings to
perxit a proper disposition of grading materisl,

TRACK LAYING AWND EALLASTING

UoIntosh Brog, did the track laying using a Roberts Bros.
machine on about three hundred miles of the work, Track layin
proceeded from three different pointa determined from the avaig;
ability of transportation of material, Thus track was laid west
from Montline, material being delivered over the track already laid
through South and Nerth Dakota; from Cate esast and weet with
material delivered over the Northern Paoific Railway to Oato; from
Harlowton east material being delivered on the Northern Pacifio
Pallway at Lombard; thenoce hauled tc Harlowton by the Montana

A materia)l yard was established in Mile TwoHundred Beventy-
one, near Cato, and a connection with the Northern Facific Rallway
graded and track laid, At this yard material for about forty miles
of track was reoeived and stored, TWork began from thies yard on
May 27th, 1907, using a machine and proceeded east reaching Mile
Two Aundred Fifty-three on August 25th, A delay of about a month
was experienced due ta the flood in Fallon Creek., The track laying
machine was then shipped to Harlowton. Track laying continued
easterly by hand, reaching Mile Two Hundred Forty-one Octoher 16th.
Track reached Montline from the esast on December 30¢h,1907, and
proceeded weet without interruption to a connection in Mile Two
Hundred Forty-one with the track laid east from Cato,

Michael Sol Collection



Track was laid west from Cato to the Yellowstone oroseing
by hand beiween Auguet 19th and November 1lth, 1907. Eridge material
wad delivered over this track from the Northern Pacifi¢ connection
at Cato, thus expediting its erection. When track from the east was
connected with the track from the west in Mile Two Hundred Forty-one,
the machine was forwarded to the bridge and track laying continued
weatward with very little interruption. Track with thia machine
reached Wile Three Hundred Ten on February 19th, 18908, where conmnec-
tion was made with the track laid from Harlowton.

irack laying eastward from Harlowton was all done with the
machine shipped from Cato, with the exception of ahout five miles
weat and two miles caet of Miles City, which was laid by hand. Traek
reached Melstone December 30th, 1807, and the Yellowstone bridge,
west of Mlles City, Mile Thrse Fundred Ten, February 16th, 1908.

A material vard was constructed about two and a half miles
west of Roundup, in which about two miles of temporary track was
laid.

Ballasting on this section was ba%un in 1908, using material
hauled from gravel pite at Thame, Kinsey, Paragon, Melstone and
Harlowton. Since 1210 some gravel for ballast has beesn taken from

a pit near Two Dot. Development of theae pite and conetruction of
tracks to them involved considerable expensa. The pit at Thame i»
five miles from the main line. That at Kingey le one mile from the
main line and that at Paragon three and a half milee from the main
line.

WATER STATIONS

Between Montline and Tsmay the running water in Sandetone
Creek 1s insufficient, therefore a reservoir waa constructed at
Baker. The dam required about 40,000 dublc yards of material and
an area of about 150 acres was floocded. For conetructlon purpcsees
a temporary water staticn was installed 4in Mile Two Hundred Eighteen
and water taken from Sandetone Creek.

It was necessary to 4dig walle in the creek bed at Ilemay
and Mildred as Fallon Creek becomes dry during the summer months.
A dam was constructed at Iemay with the intention of impounding the
water in Fallon Creek, but on account of the unsuitable nature of
the banks, it could not be maintained. Criginally the supply of
water wae obtained at Terry from a epring some distance north of the
track. At present a well is used. Betwean Terrey and Forsyth water
is obtained from the Yellowstone River, stations being maintalned
at Terry, Bonfield, Yiles City, Paragon, Thurlow and Forsyth. From
Forsyth west the situation was difficult. No permanent runolng
streams existed between Foreyth and the Musselehell River, A
reservolr impounding the water in Horse Creek was built at Vananda.
About 68 acrea were flocded at this place. Reservolirs wers also
conetructed in Yiies Three Hundred Ninety-two, Three Hundred Ninety-
four, Three Hundred ¥inety-six and Four EHundred.
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The railroad embankmentes with an additional amcunt of material
and rirrap for wave wash protection were utilized as dams. These
reservoirs oolleoted a fair amount of water and were especially
useful during track laying, saving long hauls on tank cars. Per-
manent stations are now maintained at Vananda, Thebes, Ingomar,
Summatra, Melstone, Delphia, Roundup, Waldheim, Burgoyne, Shawmut
and Earlowton.

SIGNS, FENOFS AND CROSSINGS

The right of way has been fenoed and the proper orossing
facilities provided, except in inacceseible and laoclated places,
and *hrough the important terminale and station grounds. The

terial wasz deliverad by train. Snow fence 1s provided where
pretestion is required.

BUILDINGS

Many temporary buildinegs were buiit and used during oon-
struetion for supply and store houses, oamps, eto.

The material for the permanent buildings wae delivered by
work train after the traock was laid., Standard combination freight
and pasesenger depots were installed at the important statione and
emaller depote for the agcommodation of operators, etc., at the
legs important sidings, Engine terminales were bullt at Miles City,
Melg4one and Harlowton and quite extensive shops at the former place.

TELEGRAPH AND TELEPHONE

Telegraph and telephone materlal was distributed by work
train. The pole line averages about 35 poles per mile, and carries
an average of 8 wires. Telephones have been installed in the depots
and in voothe at "blind sidings", and are used for train dispasohing

purposes,
OPERATION AND MARAGEMERT

Thie Valuation Seotion is all on the Musselshell Division,
The loogal offices are in Miles City. Heavy main line equipment is
Eaed. The Manual Block system of operation is used over this entire
ivigion,
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VALUATION SECTION HONTANA 2.

GENEHAL LOCATION:

Valuation Seotion Montana 2 covers about 91 milee
of the Thicago Milwaukee and S5t. Paul Rallway Company's Puget
Sound Extension in Mentana, lying Yetween a point ahout 3-3/10
miles west of Harlomton, Uontana and Lombard. The line follows
the Mueselshell Fives t0o Llte headwatera, orocses the Little Selt
¥ountain Divide ani descends to the Missouri River at Lombard,
passing throughk Meagher, Gallatin and Broadwater Counties.

The original line waes oonatruoted by the Montana Rail-
road Company in two seotions; that from the point near Harlowton
to Bummit beling built in 1300 and the part between Bummit and Lom-
bard in the yeare 1894-95-96~37. The Kontana Rallrovad Co

entered into an asreement and lease with the Chicago Milwaukee

and Puget Sound Railway Company on Degember 1lth, 1907, in whish
the former Company agreed to improve the line between Harlowton
and Logbard and granted trackage rights to the latter Company for
a period of 99 years, On January 15th, 1910 the Montana Railroad
Company deeded 1is entire rozd and property lying betwesn Lewis-
town and Lombard, ¥ontana tc the Chiocago Milwaukee and Puget Sound
Railway Company.

SURVEYS:

The reconnoissance in September 1904 beginning at Miles
City and extending west along Tellowstons and Musselghell Rivers
to Harlowton, as desoribed under Valuation Seoticn Montana No. 1,
waa oontinued on west to Lombard along the Montana Rallroad and
from thia report it was decided tc use the Montana Railroad for
train operation on this Seotion,

There were a number of surveys made for the revision
and betterment of the Montana Railroad previocous to the adoption of
the line as reconstructed, The topography of the country le such
that it was nesessary to contour praotically the whole wvalley from
Summit west to Lombard to obtain a satisfaotory location.

CHARACTER OF COUNTHY:

The Valley of the Musselshell River was fairly well
developed at the time of reconstruction, and is now well settled
by ranchera, and mumerous irrigation ditches exist. BSome grazing
ie done on the hicher lands. Af%er orossing the Divide near Summit
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the 1line passes thirough the open country at the head of the Smith
Hiver Valley and enters the Valley of Sixtesen Mile Creek near
Ringling. Thie Valley soon narrowa into & deep winding box canyon
known as Sixteen Mile Canyon., The topography here preaznts an
exceedingly rough and mountainous appearance,

CONSTRUCTED LINE:

Thne line as revised ascends from Harlowton with & maximum
gradisnt of one percent to Groveland station. Here the gradient
increases to two percent to attain the Divide at Summit. From the
Divide the line ascends acroes drajinage with a maxisum gradient of
one percent to Ringling. From Ringling the line lies in the Sixtsen
Mile Canyon until the Missourl River croesing is reached at Lombard.
For thie portion the maximum gradisent ie one-‘percent and a largse
amount of sharp curvature 1s used.

CONSTRUCTION ORGANIZATION:

The revision and betterment work of the Montana Rallroad
was carried on under the supervision of the Chlef Znginser of that
iine with the neceseary Assistants and under the general direction
of the Chicago, M¥ilwaukee and Puget Scund Railway Company. McIntosh
Bros. did the work under a general contract which coversd clearing,
grubbing, grading, oulvert, bridge and tunnel conetruction, track
laying and the handling of suppliee and etores. The work was sublet
to the Firm of Dittmar, Hreadbury & Weitbrec, who in turn relet part
of the work to other contractore.

CORETRUCTION:

During the period between 1808 and 1910 practically the
entire road belonging to the ¥ontana Railrcad Company btetween Har-
lowton and Lombard was rehuilt to conform to the Chicago, Milwaukee
and St. Paul standard of comstruction. This work was done in two
sactione, that between Harlowton and Moyne in 1902-10 and between
Moyne and Lombard in 1908-07-08,

The grndtn% on the revised line between Harlowton and
Yartinedale wae light but some heavy work occurred between Martins-
dale and Lennep, From Summit to Ringling heavy work was encountered
and from Ringling to Lombard the construction work was very heavy
and often difficult to execute. Numerous crosaings with Sixteen Mile
Creek ocour and several channel changee were made to avoid others,
Fight tunnels varying in length from 180 to 380 feet ocour between
Fanalulu and Lombard, a2 distance of 30 milea. During this construc-
tion traine were operated on the old line of the Montana Rallroad
and where the old line and revieed line nad the same allgnment or
interfered, a terporary track was constructed for the operation of
traine. In many caees this required the conetruction of temporary
btridges. The oanyon ies very narrow and the material encountered was
largely solid reck, which necessitated extra forces to protect and
waintain the line under operation.
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BRIDGES, TEESTLES AND CULVERTS:

The criginal tridges and oculverts on the Montana Railroad
were of light oconstruction and these strugtures were all rebuilt to
oconform to the Chicago Milwaukee and St. Paul Railway Company's
design. The culverts are prinolpally of past iron pipe. A number
of steel bridges with mascnry etruotures and a few conorete arch
culverts were bullt, work being done by the Rallway Company foroeas.

TRACK LAYING AND BALLASTING:

In oconnection with the reconstruction of the line, new
85 pound rail was lald in the main track and lighter material in the
sidingas, This work was done in 1907-08-09, 90 pound rail has since
been 1aid in the mountainoua district on the sharp ourveas. Fir
tiea from the West were used, Ballast was obtained from pits lo-
eated at Two Dot, Groveland, Minden and in Mile 1A4, About 70,000
oubio yards of material was moved in stripping the pit near Two Dot
in addition to a large amount of force ascount which was done in
conneotion with this work, BPallast has been placed at various times
between 1908 and 191k,

FENCES AND SHROW PROTEQTION:

Hight of way fences with the necessary orossing facll-
ities have been built except at lnaccesaible and lsclated places, All
cute into whioh the snow drifte badly are protected with either port-
able or permanent snow fences.

WATER SUPPLY:

The Montana Railroad maintained water supply stations at
Two Dot, Groveland, Freeman, Summit, Spur 47, New Dorsey, Deer Park
and Lombard, which have eince beea removed or replaced with standard
atructurea, Permanent water stations are now maintained at Two Dot,
Groveland, Brunc, Sixteen, Nathan, Cardinal, and a temporary station
at Two Dot Pit.

BUILDINGS:

In connecticn with the revieion of the Montana Railroad
0ld depots were removed or torn down at Martinsdale, Lennep and
DNorsey. Seoction dwellings were removed at Dorsey and old Fanalulu.
At Summit and Lombard engine houses, cocal derricks,etc. have been
torn down. Combination freight and pasesenger depots are now main-
tained at Two Dot, Martinsdale, Lennep, Bruno, Ringling, Haudlow and
Lombard. Smaller depote for train operators are maintained at the

leses important placeg, and buildings for seotion orews at places con-
venient to the work,

TELEPHONE AND TELEGRAPH:

Material for the telephone and telegraph line was dia-
tributed by work train. The line averages 35 pocles per mile and
carries an average of elght wirea, Telephones are used for train
dispatching, being installed in booths at "blind sidings®™ and in
the depots.
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ELECTRIFICATION:

Thies entire Section has been equipped for operation by
electriclity. Substations were built at Two Dot, Summit and
Joaephine, Power is chtained from the Wontana Power Company's
Plant at Great Falle, being transmitted to the substations at
100,000 volts alternating current, It is transformed and re-
generated tg 3,000 volte direct current for train operation.

OPERATION AND MANACEMENT:

Thie Section is operated as & part of the Rocky Mountain
Divieion, the local officee being in Three Forks, Montana.
Automatic block elzmale are in uee over the entire sectiom.
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VALUATION SECTION MONTANA 3.

GENERAL LOCATION:

Valuation Section Montana 3 ocovers about 92 miles of
the main line of the Chlcago, Milwaukee & St. Paul Railway Com-
pany's Puget Sound Extension extending from Losbard, Montana in a
general westerly direotion through Broadwater and Gallatin Coun-
ties to Sappingcton, thenoce in a weaterly and northwesterly direc-
tion throuch Jafferson, Madison and Silver Bow Oountles to Colorado
Junstion, a point about one and ona-half miles west of Butte,whera
a junetion is mads with the Butte Anaconda & Paoifio Rallway.

RECONSOISSANCE AND SURVETS:

The reaconnoissances in the Fall of 1904, as previously
described in Valuation Seotions Montana Nos, 1 and 2, continued on
west from Lombard along the Missouri and Jefferson Rivers thence
agross the Continental Divide in the Rocky Mountaine to Butte,Mone-
tana. It was from this report that information was obtained for
the instrumental surveys.

Three survey parties were placed in the field in January
1906 to make preliminary and location surveys between Three Forks
and Futte. These parties worked until August 1906. During the
Winter of 1907-02 ancther party made surveys from the vieclnity of
Three Forks east to Lombard. Numeroue praliminary lines were
surveyed over this Seotion and the nature of the ocuntry required
extensive contour and line projection work. Many of the projeoted
lines were establiehed on the ground and discarded before the route
as adopted and constructed was decided upon.

CHARACTER OF COUNTRY:

BEetween Lombard and Pledmont the line as oonetruoted is
in olose proximity to the Northern Pacific Railway Company's main
line, although the Mipsouri and Jefferson Aivers lie hetween the
two railroads a large portion of the distanoe, Between Piedmont and
Butte the line diverges from the Northern Paoific Rallway and
orosses the Continental Divide several mileasa south of that line,
T;rritnry between Piedmont and Butte is5 all ¢f a rough mountainous
charaater.
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CONSTRUCTED LINE:

At Lombard the line orosses the illssouri River near the
mouth of Sixteen Uile Creek thenoe in a general scuthwesterly
direction follows the Miasouri River Valley to the mouth of the
Jefferson, Wadison and Gallatin Rivers, which unite and form the
Missouri River a short distance east of Three Torks. From this
point the Jefferson River Valley ls followed to Pledmont thenoce
up the esast slope of the Roecky Mountaina aorocss the Divide and
down the weat slope, with heavy development work, to Butte,

Between Lombard and Piedmont the gradients are light and maximum
survature 1a & degrees. The ascent on the east side of the mountalns
ie made on a two reroent gradient and 1-65/100 percent gradient is
used cn thz weat slope, umerous sharp curves are uvsed in the moun-
taln distriot.

CONSTRUCTION ORCARIZATION:

The conetruotion corganization oonsisted of an Engineer
of Construction who had general charge of the work, assisted by
one Division Engineer and eight Resident Engineere and pavrties.
The residency lengths varied from 9 to 16 miles. The Engineer of
Construotion maintained offices in Butte,

MoIntosh Bros. 4id the work under thelr general contraot
covering the clearing, grubbing, grading, bridge and culvert work,
track laying, etc. The work was sublet to various cther firms who
in some cases relet parts of thelr work to other sontractors.

CONSTRUCTION:

Between Loambard and Pledmont contractora' equipment,
material and supplies were unloaded at varioue pointe along the
Rortharn Pacific Rallway and taksn to the points of use by team.
Piedmont was the point of delivery for the work on the east slope
©f? the mountains and Butte for the work on the weet slope. Wagon
Toads were construoted by the oontrastors for handling the supplies
and equipment.

The oute between Lombard and Pledmont were largely made
thro looege and asolid rock. Two important channel changes were
made in the Jefferson River btetween Willow Creek and Alcazar., These
channel ohanges were both made with team outfits. A large amount of
émbankment was washed out along the Jefferson and Madison Rivers
during June 1908, and was rebullt with teams and later widened with
train hauled material. This same flood washed out porticns of the
Jefferson River bridges near Three Forks and occasionsd conslderable
riprapping by Company Force and work train service, West from
Pledmont the outs were composed of disintegrated granite and solid
rock. This disintegrated granite was extremely hard to handle and
a large amount of powder was required oan this Section.

To facllitate the delivery of the material for the high
steel bridgea and tunnel work in the mountaine, grading east from
Butte and the comstruction of temporary timber trestles was pushed
with great vigor.
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A temporary line wae zraded and used for train operation
over Pipeatone Pass perding completicn of a tunnel. Kineteern long
and high timber tresiles were built tetwesn Colorado Junstion and
Cedrie which have since been filled by contract and Company Forces.

BRIDGES, TRESTLES AND CULVERTS:

The pile and fraxme trestles were bullt in acoordance with
the standard drawings of the Railway Company. The original long
trestle cver Silver Bow Creek east of Colorado Junction wae con-
struoted by contrast as were also the timber bridges between
Lomtard and Piedmont.

Thocee between Butte and Pledmont were erected oy the
Railway Company Foroes. The steel viaduots and ooncrete culverte
were bullt by Railway Company Forces. Timber oculverts were plaged
by contraot.

TUNNELS:

Four tunnels numbered 10, 11, 12 and 13 cocur on this
S8eotion. These wara drilled under contraot in 1907-08 and the
goncrete lining has besn piaged since by Company Foroee. Tunnel
No. 10 oaved in during oconstruction and caused a large additional
expense for retimbaring and braoing., The work on Pipestone Paas
tunnel, or No, 11, was done by McIntosh Bros.

Material yarde for bridge and tunnel material were located
at Yewcomb, Piedmont, Willow Cresk, Sappington, Jefferson Ilsland
and Three Forks. Ali material was furnlshad by the Railwey Company
and delivered to these yards. The material ueed by the contraotors
was hauled by team %o the struoture sites.

TRACE LAYING ARD BALLASTING:

In June 1907 a oonsolidation looomotive was sent tc Butte
for track laying and general use. This locomotive was in service
constantly for a period of about one year before the track from the
east was connected up. WeIntosh Bros. did the track laying, using
a Roberts Bros., machine over the entire distance with the exoeption
0f about four miles at the Oontinental Divide. The work was in
gragruau at different places and at different times during 1907-08,

eing started from Butte early in 1907 and in the Fall of the same
Bear track was etarted west from Pledmont. Track was laid over the

ivide during the Summer cf 1908 and between Lombard and Piedmont
between January and July of that year. Material yardas were at the
Places previously mentioned under the paragraph on tunnels., The
main line wae laid with 85 and 90 pound steal,

The original bvallasting was done in 1908 and some ballast
hae been placed yearly eince that time. DBallast was composed of
avel, lime rook and disintegrated granite, taken from pits
ccated at Barron, Lime Spur, Vendome and Janney.
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WATER SUPPLY:

Permanent water supply stations were installed at Three
Forks, Alcazar, Pledmont, Grace, Donald and Butte Yard. Temporary
stations were installed at variocus places during construetion, water
being taken from the natural resources.

BILDINGS:

Combination freight and passenger depots were buillt at
Three Forka and Pledmont. A large frelght house wag built in Butte
and the Butte, Anaconda and Pacific passenzer depot was used jointly
at that point. ©Omaller depote for the accommodation of onerators
were bullt at the less important places., Engine terminal facllities
consieting of a 15 stall round house, turn table, olinker pit, etec.
wers tuilt at Three Forks. A two-stall engine house was bullt at
Piedmont and four-stall engine house with other facilitiss at Butte
Yarde to care for the helper engines used on the mountain grades.
An impoeing briock passenger depot with an entire new layout of
tracks wae later constructed at Butte.

FEHCE AND SNOW PROTECTION:

Right of way fenoe has been placed where conditions
required 1t, and the necessar crosain% facilitiee installed.
Haterial was delivered by work train after the track was laid.

TELEGRAPE AND TELEFPHONE:

Material for the telegraph and telephone line was dle-
trivuted by work train. The line averagee 35 polee per mile and
oarries an =verage of eight wires, Telephoneses are uged for train
dispatoning, being inetalled in booths at "blind sidinga” and in
the depots,

ELECTRIFICATIOR:

Thie entire Seotion has been equipped for operation by
electricity. Substations were bullt at Eustis, Pisdmont and
Janney. Power ie obtalned from the Montana Power Qompany's plant
at Great Falle, being transmitted to the substatione at 100,000
volte alternating ourrent. It is transformed and regenerated to
3,000 volte direst current for train operation.

OPERATION AND MANAGEMENT:
Thie Section is operated as a part of the Roecky Mountain

Divigion, the looal offices being in Three Forks, Montana, Auto-
matic tlock eignales are used throughout.
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VALUATION SECTION MONTARA &

GENERAL LOCATION

Valuation Section Montana 4 covers about 230 miles
of main line in Montana tetween Colorade Junction, near Butte,
and the ¥ontana-Idahc State Line, near the east portal of the
St. Paul Pase Tunnel.

EXPLORATIONS

The first reconnoissance west of Butte started
November 1lst, 1304, when a route was examined from Butte to
Anaconda, thence up Warm Springe COreek tc Flin% Lake, about forty
miles. This trip was made by team as good roads existed up to
Flint Lake. Operations ceased at this point about November 15th,
on account of winter weather,-no preparatlions having been made
for carrying on Mountain work during that season.

In May, 1905, the exploration of thies route was con-
tinued west from Flint Lake; oroesing the head waters of Rook
Oreek and cver a spur of the Rocky Mountaine, boundinc Bitter
Root Valley on the east; thenoe down Rose Fork of the Bitter
Root River into Bitter Root Valley; thence up Nez Perces Fork
of sald river to Yez Perces Pase, An alternate route west from
Flint Lake wes examined via Skalkaho Pags and Creek of same
name to Grants Dale in the Bitter Root Mountains.

These routes were examined carefully and barometrio
readings taken frequently - an engineer, with an assistant and
two men with pack horses and cooking outfit composed the party.

The next important exploration wae of Lolo Pass, on
which a party started in October, 1905, at Missoula, following up
the Bitter Root Hiver to Lolo Creek; thence up this Creek to Lelo
Fass; thenoe north along the divide to the head of the South Fork
of Fish Oreek; thenoe down Fish Creek to Rivulet, The lateness
of the seaeon and the deep snow, covering all horse feed on the
mountalines, forced thie party hack.

In January, 1906, a party compceed of an engineer with
3 men made a thorough exploration of the Bitter Root Divide and
all important streams flowing easterly to the Eitter Root and
Missoula Rivers. The exploration work covered the divide from
Lole Pass on the south to the head of Cedar Creek on the north,

an approximate dletance, measured along the 3tate boundry line,
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of from sixty to sixty-five mliles, In oonneotion with this work,
notes were taken to locate all streams, side trips made down same,
and elevatiocns taken at frequent intervals to determine possible
gradients, This work was carried on in 15 to 30 fz=t of asnow.

The examination of the aforementioned routes consumed
about 15 montha'! time beiween November,1904, and February, 1906.

The next exploration for a pass through the Bitter Roote
was made up the St. Regis River in the summer of 1906, starting near
Saltese and following a fork or feeder of said river. Every avall-
able prospect was carefully examined irn this territory, consuming
about three months' time on the part of the engineer and crew,
though without the hardships oconneoted with winter work.

In addition to the mountain exploration work previcusly
dasoribed, an exploration wae made from Butte west in the summer
of 1906 alongz the Deer Lodge, Hellgate, Missoula and 8%, Regie
Rivers to Saltese. This involved no particular difficulties as
good roads existed along the entire route and the proximity of
the Northern Pacific Railway aided in the work, This exploration
was completed in one month.

The ocountry traversed in the Bitter Roct Mountains was
practically void of tralle, and whare any exlsted they had been
neglected so that wind falle made travel a slow and tedious process.
Pack horses oarrying provisions for three to four weeka' supply were
used when possible. %n the winter months toboggan sleds and men
packers were ueed to convey suppliea.

Alsc about 150 miles of close reconnolssance was made
while instrumental surveys were in progrese, TFollowing is a state-
ment showing approximate mileage covered in reconncissance,

South of Nez Peroces Pass

Butte - 4nsconda - Flint Lake - Nez Perces Pass-150 Miles

Flint Lake, Bkalkaho Pass - Urantedale g8 n

Skalkaho Paps - Willow Creek - Grantsdale Eg :
Lolo Fass

Miesoula - Lolo Creek to Lolo Pass 50 =

Lolo Pass wvia South Fork - Fish Creek to Riwvulet ?E

Fish Lake Pass Route

Rivulet, Figh Creek - Fish Lake Pass 5 "
Trout Creek - Lost Pase

Superior Cedar Creek Routes

Superior - Cedar Creek - Oregon Guloh 100
Divide from Lolo Pass to head of Oregon Guloh %E
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Butte to Ealtese; Hiver Valleys 230 Miles
Saltese to ©t, Paul Pase - Mountalne 5 »
Close reconroiseance during instru-

mental Surveye 51 I

Total 1040 Miles

Thies 1040 miles covered in reconnoissance as oompared
with the 230 miles of adopted line indicates that the territory
was quite thoroughly investigated, about 44 miles being covered
in resonnoiesance for each mile of adopted line,

SURVEYS

Taking up the prelimin surveye in conmecutive order,
¥Wo parties wers outfitted at Mlssoula, Montana, about December 15,
1905. One had instructione to go ¢o Lolo Pass zand made a traverse
of the summit of the Bitter Root Uounstaina from Lolo Pass north-
westerly for the purposes of obtaining all information possible as
to the sxistence of any and all passec that might be avallable
for a ocroesing of the Bitter Root Mountaline, This survey was %o
te made with traneit, stadia rod and barometer. Provisiona for
the party were assembled at Misscoula, hauled by team to Lolo Hot
Springe and thence to the divide, by man power on alads, as the
depth of snow prevented the uee of pack horses, except for the
firet few tripe. A large amount of provisions were hauled tc a
oache at the summit and drawn upon as required., Tralls were ocut
from Lolo Hot Eprings to the cache and kept open by frequent
trips. About 20 men were constantly employed with this party.
Aotual work or the traveree commenced December 25th, 1205, and was
finienhed March 4th,1904., [Curins that time 40 milee of traverse
lines were run and platted. This work included running cutside
lines and platting positions of poseible tunnel sites and approanhes,
Continucus snow storms on the high elevations of the Bitter Root
Divides mads thie work slow, danzerous and tedicue, as well as sostly.

Thke othsr party was alao eent t0 the Lolo Pass with
ordera to run a preliminary line down Lole Creek. Work was com-—
menced by this party December 25th, 1905, at Lolo Pass and ended
at Hot Springs, February lst, 1906; 15 miles of preliminary line
with full oontours being run and projection made,

In July, 1906, another party took up this survey at
Lolo Hot Springa, and ran down Lolo COrecek to Uissosula and at the
sare time made additional surveys at Lclo Pasa. Thia party ran
31 milee of preliminary, 3.5 miles of location and U2 ziles of
olcse reconcolgeance covering 7 weeke' tinme,

Above covers all 4he work done on the Lolo Paes Houte
in Montansa.

Working Northerly from Lolo Pase the next survey was

made in May,190€, from Rivulet, up Fish Crssk, a distance of 15
miles consuming 3 weeka'! time.
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The next survey oconsisted of a traverse of the Bitter
Root divide from the head watera of Cedar Creek, which discharges
into the Missoula Rirer, near Iron lMountain, Yontana., The party,
for thie work, moved from the Lolo Pass Traverse, domn Fieh COreek
to Rivulet, thenoe %o Iron Mountain, thence to the divide at the
head waters of Cedar Oreak, Work on this traverse was commenced
Maroh 14th, 1906, and completed Auguet 15%,1906, Lines were
run Southeastsrly along the divide, with many side tripe locating
tunnel sites,eto. 60 Miles of preliminary, with 100 milee of close
reconnoissance work, required &4 monthe with a large orew averag-
ing 19 men. All provigsions for this orew were hauled pack
traing from Iron Mountain., A second party worked on thie traverse
from August 1, to August 25th, 1906, rumning 13 miles of traverse
with contours and 2 miles of looation., Total territory covered
was 72 miles of preliminary, 100 milss of ¢lose reconnoissanoe
and 2 miles of looation, requiring 7 months.

The next preliminary surveyes were made up Cedar Oresk,be-
ginning at Iron Mountain, orossing the divide, betwsen the head
watere of aforementioned Oreek, and the E%. Joe River, Three
separate parties worked on thia Oreek on the East or Hontana Slope
of the Bitter Roots. Total time consumed for all parties was 5
months, seventy-elight miles of preliminary line were surveyed in
tnls time with an average of 16 men in each party.

The parties next took up the preliminary on the adopted,
or Bt, Paul Pase Route, beginning in A t, 1906, and completing
in November of the same year, The total time for all parties was
54 months, during which time 66 miles of preliminary linss with
contours were run and projected locations made.

Work was started on surveys between Ross, 10 miles wast
of Butte, and Saltese, in August, 1906, nine parties being placed
in the field almost simultaneously. These parties carried on the
preliminary and location survey work for about 211 miles of adopted
1ire. The territory east of S5t, Regis was fairly well pattled with
wazon roads avallable in most places, and operated railroads were
in plose proximity. Here the work lay entirely in the valleyas of
the Deer Lodge, Hellgate, Missoula and St. Regls Rivers, whioh
required a large amount of topographiocal survey and projection
work to obtaln a suitable looation., West from St. Regla mountain
conditions as t0 surveying prevail, with a medium heavy growth of
tinber,

The looation work was carried on in conjunotion with the
preliminary survey work and will be considered in the pame summary.

Following is a statement showing the mileage,eto.,of
survey workx.

Mumber of orews in fleld -——-vr—eee-a 30
Time on the work-Months--All Parties --4
Average number men in eaoh party---— -
Hiles of preliminary Survey=-—------- Eg¢
Uiles of losation Survey--———-----=--- U423
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Miles of line as adopted =-—memmmmm e —————————— 220
Ratio, mileage of Preliminary Surveys, to mileage adopted line 4.5
to 1

Ratio mileage of logation Surveys to mileafe adopted line~----- 1.9
to

The progrees was variant, about 124 miles of preliminary
per month Peing the average in the mountalns as gompared with the
average progreas cf 27 miles per month in the wvalleys,

In the mountains every proepeat waa investigated, while
12 the river valleys the work wag confined to the bettermant of
the one pcesible route.

Eetween Putte and Ross an independent line waa located
by the O, M. % St. P, Company in 1510, covering atout 14 miles of
line, A large amount of topography was taken on this stretoh and
the valley thoroughly ocontoured before the line was finally located.

ENGINEERING ORGANIZATION

The construction engineering organization consisted of a
Divieion Enginesr, in charge of the entire seotion, who reported

tc the Chief Engineer in Seattle, two assistant Division Engineers,
five Dietriot Engineers, and twenty-seven Resident Enginesra with
the usual sesistante and orews. The plans and bills of material

for the temporary bridges, eto., were worked up in the Divielon
Engineer's office, The usual inspeotors, ete., were also employed.

QCNTRACTS

This seotion was bullt under two separate contrapte at
different periods. The work from Cliff Junction (now Finlen)

wast to the etate line being done on the original construction
program, 1905 to 1903, and the work beiween Colorado Junstion and
Finlen 4n 1912 and 1913. The tracke of the Butie Anaconda and
Pacific Rallway were used for the operation of the O, M. & Bt, P.
trains between the last named places until October, 1913.

The work from Cliff Junotion to the State Line was let,
under competitive blds from a large number of well known contraot-
ing firms, %o tne Winston Brothers Oo. of iinneapolis on February
19th, 1907. The prinoipal sub-contraotors were W. B, Cronk, A.D.
MoDougal & Co., Stewart & Weloh and Streeter & Lusk, Besidea the
above there were a large mumber of firms handling shorter portions
of the work and many station men. The first grading work was
started near Missoula in July,1906, but as a whele, grading opera-
tiones were commenced in April and May 1907, and completed in Decem-
ber,1902, though portions of the line east of Missoula were not
finished until June, 1909.

The work from Oolorado Junction to Oliff Junction (now
Finlen) was done partly by contract and partly by the Rallway
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Company's furces, The prineipal contractors were Suthrie MeDougal

% Co, The work done by the Failway Company's forces consisted of
train bauling matarial on the 5, A. & P, Ay, Co, tracks to construct
smoankments where adjacent borrow could not be obtained. This work
wag atarted in September, 1912, and completed in October, 1513,

CONSTRUCTED LIKEZ

Construotion on the maln line between Colorado JSunction,
and Finien waa commenced in September,1312. Starting at Colorado
Junction the 1line descends Eilver Bow Creek parallel to the B. A,

% P, Ry. and the Northern Pacifis Railway with 1light work for six

or peven miles. The line then enters Silver Bow Canyon where the
cornetzuction involved many difflault features due to the proximity
nf the two existing tracke and Silver Bow Creek. The gides of the
panyon are high perpendicular oliffs with the creek ccoupying a
sonsiderable portion of the narrow valley. The heavy rogk work
govers about six miles, terminating near Finlen. Weet of Finlen
gonetruction was etarted in May, 1907. Here th2 line swings uhaxgly
to th= north and enters the wide valley of Deesr Lodge Oreek, whioc

it followa with side Nhill development work involving heavy cutls

and fills, for about fourteen miles, or to the first oroemaing of
Leer Lodge Oreek, From thie point to four rwilas west of Eohrs the
work le 1ight, and after crossing the Northern Paocific at Sinclair,
the line ig parallel and about cne hundred feet distant from the
forthern Paoifio line. From four miles west of Xohrs tc Garrison
work is quit= heavy, deep cute and high £ills being dominate features.

The avove described ssotion of line, from Finlen %o
Garriscn lies in a wide flat wvalley, partly under cultivation by
irrigation matinoda. Alignment im pood - maximum ocurvature 3 degrees
and. gradient 4/10 of one per ceat.

Near Carrison, the Deer Lodge and Blacktail Rivere unite
to form the Hellgate River. The valley of this river 4s followsd to
Bonner. The general ogharagtsristios of this river are embodied
terssly in ita name. 1In June floods it carries a large amount of
water, the drainage area from adjoining mountains being extensive.
Generally speaking, the valley is narrow, widening out occasionally
which places are usually under oultivation. As a mzasure of safety,
the grade line here is high, and where channel changes were made,

a large orogs-3eotion area was provided. The conatruotion of two
lines of railway, together with the space cocupied by the channel
of the river consumed the entire width of the valley in many places.
To maintain a maximum of 3 degrae ourvature many deep outs and four
tunnels through projeoting rock polnts were nsaoessary, betwoen
Garrison and Missoula, and many ohannel changes were made to save
frequant orossings.

At Bonner the Big Blaskfoot Hiver joins the Hellgate and
formes the Wiesoula River, which 1s followed to St. Regls.

For the firet 20 miles weet from Missoula the roadbed
lies in a wide highly ocultivated and irrigated valley, falrly smooth,
making light work as a rule. However, there is scme extramely
heavy work between € and 9 miles west of Misscula,
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Just weat of Huson the valley converges with high bluffs
on either sids. Between here and St. Fegla benches are occupled
at conalderable elevation above the Tlver, wiich is orcssed three
times on expensive steel structures. Oonsiderable oross drainage
i encounterzd also, causing other sxpensive waterway openinge.

At St, Fegie the aatent of the east slope of the Sitter
Roots !s gommenced along the 8t, Kogle River with moderately heavy
work and some sharp curvature to laugan, Eere the mountain grade
and corrasponding heavy mountain work commences and continues to
¢ha east portal of ths §t, Paul P=as Tumnel. This is typilocal
mountain work, characterized by doep oute, tunnels, and high em-
bankments. Nunercus high tinber bridges were bullt during originzl
gonstruction, which weres filled later. Hers the maximum gradient
18 1.70 percont with maximum gurvature of 10 degraes, Grade
oompensation {a made for curvatura.

In pgeneral this 23%0 miles of railway lies entlrely,with
the excepticn of th: dietunce from Haugan to the state line, along
atreams of varying size, which ¢sused more than the averape amount
of bridging and tank protsction work. The exletence of one or more
railways in the same valley alec added oomplications to the oon-
struction although it relieved the tranaportation problem.

CLEARTIEG AND GRUBEIHG:

There was very little clearing recessary between Sutte
and Garriscn as most ¢f the land orossed by the right of way was
previcusly under cultivattion, with the exceptiorn of the portion in
the Silver Fow Canyor which was rocky and deveid of wegetation.
Batween Carrison and ¥lessoula medium heavy clearing was encountered.
Practieally no olearing wac done beatwaen Nissoula and Hduson., From
Husor west tc S$t, Hegls some medium heavy olearirnz was necessary.

West from &1, Hsgies heavy clearing was snccuntered. The
right of way was cleared for full width, sxocept ithrough the forest
regerve, ¥here extra widths were required by the covernment.
8trict rules were onforced as to burning brush and akidding and
deocking loge by ths zovernment Inepsotors. Permite were required
for burning and all precauticons posslltle were taken against foress
firee. Theese items all added to ths expense of the work.

Tre grubting varied abcut ac the olearing and wae paid
for as per specifioations,

GRADING:

The outfits and supplies for the conetruotion work cn
this section wers shipved in over foralan lines to the nearsat
polnt and havled to tha work in the heat way possible, Between
Putte and Haugan the slose vroximity of other rallroads was a
great help, tut often the work of moving from the pelnt of un-
loading to the work was arduocus cwirg to the faot tliat in moast
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cases the foreign line was on the opposite bank of the river and
very few wagon crossings existed. In some places temporary bridges
er ferrics were built, Theee were expensive, however, on account
¢f the awift water and steep rocky banks,

for the work east of Bonner the Chief points of pur-
chase for coniractor's supplles were Butte and Deer Lodge. ?he
main commiesary was established at Deer Lodge. Missoula was the
point of purohase for supplies in that wvicinity and west. Important
commissarics were cstablished at Bonner, Huson, and Taft., Supplies
were digtrinuted to the various campe from theae points, sometimes
ty rall %o the nearest point cof delivery and from there by wagon.

At Bonner a hoat was ueed to ferry the supplies across the river
from tha Merthern Paoifio etation. This was expensive and a good
many supplileas were loat here on acoount of the ewift current,

M=terial handled by the ocontractors in thie seoction was
variant in the different valleys traversed. In the Deer Lodge
REiver Valley common excavation predominates with a emall portion
of claseified material. In the deep oute along the Hellgate Biver,
a large arount of solid rook and cther classified material was en-
ccuntered. Conditions as to material in the Hiseoula River Valley
are practiocally the pame ag in the Hellgate Valley up to Hissoula,
Weat from there for twenty-two miles the material handled was largely
gommon, From the twenty-two mile point weat to the commencement of
the mountain work at EtIe 98, the excavation developed more or
less 20144 rock.

From the foot of the 1.7 peroent grade t0 Fast Portal,
golid reck 44 the predominating classification of the excavation,

From the point where the line leaves the S4¢. Regls River
Valley to the 84, Faul Pase Tunnel, the count was virgin foreet
with no tralle, therefore 1t was nedessary to build roads at a
heavy expenze.

On the lowlands, where common material predominated, the
grading work was largely done with teams., Most of the roock work
was done bty station men, using trap tunnels wherever poassible,
and rock oars and track to carry the material to the €£ills., Steam
ghovele were used on the heavy werk done %ulntly with the Northern
Paglfio in the Hellpate Canyon, and at a few other polnts, but ag
a rule the transportation problem eliminated this c?asa u? equipment,
In elosinz the subject of Erading, ocntraots,eto, 1t
might De mezxtioned that after Winston Brothers had finighed the
gontraot work, Rallway Company forces were used to a large extent
in filling temporary bridges, raiasing and widening banks and
davlighting outs.

A large part of the later bridge filling in the Bitter
Foot Mountains was sluiced in place,
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Some of the atruntures were filled with wmeterial from
daylighted and widened outsa.

The work tetween Colorade Junction and Finlen was done
to a great extent under adverse conditions. A large amount of
blasting was a necessary part of the oconstruoction., Care was
used in tlasting sc that traffic on the paralliel railrcads would
not be interferred with or trains endangered by flying rook.
Train haul work dome ©v use of the B. A. & P. Hy, Co's traoks
was necessarily interferred with by the passage of that Companvis
trains., All of above tended t¢ inoresase coet of thie seoticn.

BRIDCES, TRESTLEE & CULVERTS:

All bridges except steel structures were bullt by contract
in accordance with the standard plans of the C, M. & P. S, Ry. Co,
under the directiop of Winston Brothers Co. as per contract,
8tringers were of Douglas fir and piles of cedar. The former were
purchased and shivped from the Pasific coast to stations on the
Northern Pacific Railway, where they were unloaded and hauled by
team to the warious pointe of erection.

Stringers used on the high bridges in the Bitter Root
District were shipped to DeSwet on the H, P. Hy, then hauled
west agaln on the Uceur d'Alene branoh of that railway to Haugan,
Baltese and Taft, from which polnts they were hauled by team over
the newly constructed roads and traile to pointe of ereotion.

Trestle timber other than stringere, suoh as posts, sills
braces and oaps were also purchased at Coast points, except a
emall portion which was obtalned from loocal saw mills,

Idaho cedar plles were used, criginating on weat slope
of the Bltter Hoots loaded at statlons on the N. P. Ry., thence
shipped to points of erecticn.

Culverts betwasn Colorado Junction and Finlen are gon-
struoted of timber, ocast iron pipe and conorete, Haul on cast
iron pipe was from Chicago and viginity on C, M., & St. P. Railway,
gonorete archee were built by Rellway Company's forces, Concrete
pipe was built at Tomah, Wisconein and hauled to Butte on 0. Y.&
8¢. P, raile. Timber culverts were built by the Railway Company
with material furished from stock.

Between Finlen and Cyr all oulverts were bullt of sawed
timber, which criginated at Boaner and was hauled on the K. P. Ry,
to estations on that railway nearest tc points of erecticon, thence
b? team,

Iren for oulverts was shipped from Chiocago and other
Easgtern points, freight being pald on forelgnm roads from Minneapolia

Between Cyr and Superior many log oulverte were built
from loocal timber,

From Superior to Saltese both sawed and hewn timber ob-
tained locally was used in culvert construoction. Michael Sol Collection




OUn the Bitter Root slope there were many long culverts
under high fille, Timber used in theese was sawed and hewn and a
large amount of log oribbing wae constructed. Most of thie timber
was hauled by team to siteas.

FPERMANENT ERIDGES:

The permanent foundations for the steel bridges in the
Misscula and Hellgate River Valleys weres built by Contractors and
the steel was erected by Company'e forces. Floods caused consider-
able damage to all ¢f thie work whioh was under ocomstruction in
the summer of 1908. 1This delay caused the foundation work to be
done during the followinz winter whioh added to the expense.

The cement for ihese foundations was shipped from the
sast to the nearest point on 3 forelgn railway and transferred
from there to the point of construction by teamas.

The concrete azzregites were cbtained at the nearest lcocal
point poasitle.

The steel work was fabriocated in the esast and shipped via
C. M, & 8t., P. Ry. to Butte, from there by foreign lines to the
nearest material yard, from where 1t was taken by work traln to
the point of erectiocn,

SPEOIAL FEATURES:

Between Finlen and Huson irrigation ditaohes were encountered
whioch required in many cases speglal gonstruction.

A grade revigicn has been made near Sinolair reduoing the
origiral 1 per cent gradient %o a 4/10 of one per gent,

¥any large channel changes were made in the Hellgate River
Valley, These were extra large on acocount of the extreme flood
periods cf this riwver.

An unusual flood occourred in the Hellgate and Missoula
River Valleyes during the summer of 1908, which seriocusly damaged
the C, M. & 8¢. P, work under oconstruction and the Northern
Papific overated line, ac well as flooding oultivated fields and
carrying away construction material and equipment, After the
flood peveral grade and line revisions were made. OSome of which
were done jointly with the lorthern Pacifioc.

An expensive wagon road waes built in the Bitter Root
Mountaine for construotion purposes, part of whioh is chargeable
to this valuation section. This is more fully described in the
Historieal Sketoh Valuation Seotion Idaho 1,

Many slides ocourred on this seotion during construotion
and early operation, which added to the constructlon expense.
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Large areas of land were purchased and damaged timber

Eaid for in conneotion with the bridge £ill sluicing in the Bitter
cots.

A 5 ton cable tramway wae bullt betwesn the east portal
¢f S%. Faul Fase Tunnel and the summit, for handling bridge timber,
for struotures on the west slope, This was about 5000 feet long
and was bullt of native hewn timber,

During the years of 1901—DE-G9 when the railway company

had a large construotion foroe working in this distrioct, they

were able to keep down theforest fires originating from the burning
of clearing, oamps and other oustomary ocauses, by the use of fire
atrols, which were maintained at all times during the dry season,

n cases where the fire patrolas were not atle to cope with the fires,
there were alwaye large oonstruction forcea close at hand, which
2o0uld bpe 2alled upon for assistance at any tlme, and there was no
neelitancy in oalling on construQticon foroes when there was danger
of a fire getting beyond conirol, DTurinx the summer of 1910, at
8 time when the entire country was dry, and the rallway company
foroces were raterialliy reduced in this distriot, there were sevaral
emall fires at varlous peints. During ths early summer as such
fires ccourred, they were handled by the Naticnal and State forest
forces, aseisted ty the Rallway Company forces, and in a general
way, the fire sltuation was considered ap being under good control
until August 20th, when there ogpurred an unexpected change of
weather, resulting in high winds which reashed tornado wvelocity.

The ccoasional smoldering fires at variocus polnts, with the sntire
country very dry, were scon imnoreased to such an extant that the
entire digtrict from Avery to Saltese was largely a mass of fire,
The etrong wlnds transferred burning embers and sghests of flame

from point t¢ point, so that practically nothing escaped. All
living creatures perished with the exception of thoge that managed
tc gat into the tunnels. The Forestry Department buried the bodies
of %5 fire fighters in the vioinity of Avery on August 24th, Between
75 and 100 fire fighters are supposed to hawve lost their liveas in
this territory btetween Auguet 2let and 25%h, 1910.

In addition to the loss of life above mentioned, loss of
property was enormous and consisted of standing timber over the
whole burned area, owned by Government and private parties. Rallway
Company propertiy consisting of construotion oamps, supplies,equipment,
aonB:ruc:inn material on hand, ocars, turn tables, station bulldings,
track, ete.

Tha regonstrustion cof, appraximatelg, the 40 miles of
railway damaged by this fire cost the Hallway Company about $300,000,

The old oonstruction wagon road, which had not been used
gince the 1line was opened for traffic, was cleared and repalred for
handiling the supplies and matsrlial. Employees and material from
all divisions were rushed to the scene as fast aec poesitle. The
gathering together of materisl and equipment was exceedingly hard
as a2ll the mills in the vicinity had been turmed and thoee farther
away had closed down and prepared to fight the fire. The gountry was
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scoured for teams to haul material. The timber bridges were in
most cases totally destroyed, and steel bridgee were warped and
weakened. The ralls were bent and broken from the intense heat
and the track was covered with fallen timber,

The line was out of gcommission for l€ days so the
lose in suspension of traffic was also great.

About twenty miles of timber flumes being used in the
bridge fill sluloing were burned, and it was negessary to reocon-
atruct them before the work could be completed.

TUNNELS:

Between Garrison and 8%, Paul Fass, there are six
tunnels, the firet one being mumbered 14 and located near Garrieon.
Trnis tunnel is 1975 feet in length with the usual standard eeoction.
An unusual amount of over break oocourred here caused by striking an
extensive pocket of disintegrated rook. There was alec a large
amount of foroe aocount work done here due to the ynusual osondi-
tiona,

" No unusual oconditlons ocoourred at tunnels number 15 and
16.

No tunnel was contemplated, on the original line, at the
present location of tunnel 164, The flood of 1910 undermined the
river banks and roadbed, which had been constructed at this point,
causing a change cf alignment, throwing tha center line farther in-
to the bluff and making the nonatruotion of this tunnel necessary,

This change pame 8o late in the construction program,
however, that it was impoesible to complete the tunnel in time for
track laying and a temporary run arocund was oconstruoted,

Ordinary oonditions existed at tunnele number 17 and 18,
A%t tunnel number 19 a serious slide ocourred soon after track was
laid, makins it necessary to line it with conorete at once.

The work on the aforementioned tunnele was all done by
hand, the top heading method velng used. Cars and track with
horses carried the material to the fills and waste banks. The
timbar lining was largely coast fir shipped to the neareat point
on foreign railway lines and from there hauled by teaxz.

The work on the St, Paul Pass Tunnel was done by Winaton
Brothers Company. The top heading was driven first after whioh the
lower portion was drilled and broken up. Uodel 20 Marion shovels
operated by air worked in from each end, loading the material on 14
yard cars, whish were handled by electrlic motors.

To furnish the electricity a power house was built at
Taft, and a tranemission line from there to the east portal of the
tunnel, where a substation was installed. A tranemission line wae
also tullt over a summit to serve the weet end.
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The tunnel was lighted oy elestriolty and trolley wires
were strung for the motore, The power plant at Taft was operated by
pteam, Three £ hour shifts were maintained entirely through the
ponstruotion as the work was rushed all possible to aveid delay to
track laying and thes coneequent opening of the line,

Men were hard %o keop aa the work wae disagreeable and
hard. BSeveral large veins of water were encountered and at times
the working conditions were almost unbearable. The deep snow in
the winter also retarded the work and rade the men digsatisfied,
To overoome the shortage of msn a bonue avatem of payment was es-
tanlished.

The tizter lining at the east end was foreipm lumber shipped
to Taft and hauled from sthere by team. Lining in the west end was
largely native timber from the Clear (Creek Saw Mill.

The tunnels cn thie aeoticn, have been lined,where negee-
aary, with conorete, since the 1ine wae opened for traffic, with
the usual high car outfit.

TRACE LAYING:

For track laying purposes, material yards for atoring track
material of all kinds were eetablighed at Morel and Hueson. Traok
laying operaticna govered ten months as a whole - agtual work of
laying covered about 160 days, making an averages of 1,4 milea per
day. Commencing at Cliff Junotion August B, 1908 track was lald in
geveral seotione at different times reaching Mieacula Warch 29,1909.
Rails, fastenings and cther track material were shipped from the
Fast over foreign linee - ties from Western points on foreign linea.
Main line steel wag new 85 pound, sidinge and yards were laid with
secoond hand — 75, 60 and 56 pound material. Work was all done with
a Aoberta Brothers Machine. Traok laying began at Huson September
7, 1908 and continued west to Cyr ending there September twenty
ninth. The eame orew began again at Huson October 2, 1902 and laid
track east to Misscula, ending Ootober twenty-first. From Cyr west
traok laying began December 190£ and ended at St, Regis Jamuary 6,
1909. From Haugan track was laid east to St. Regis hetwsen Qotober
fourth ard December 5, 1908 and from Haugan, weast to the State line
between Dotober fifth and November 5,1908. Continuous track laying
was impossible on ascount of delay due %o conmstruction of the larger
stesl siructures.

GALLAST:

For ballasting ocperationa on the part of this section from
C14ff Junotion to East Fortal, gravel pite were developed, at
Sinclair, Haakell, Thelma, Sfrencntown, Superior and Haugan,

The line from Colorade Junation to Cliff Junction wase
ballaeted in 1913 from the gravel pit at Deer Lodge.

WATER SUPPLY:

For track laying operations numerous temporary; RS oiecton
8tations were inmtalled. Uwing to the fact that the line followe
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waterwayvs alnng the entire distance as far as Saltese, there were
no unusual d1f{iculties experienced in obitaining an adequate supply
of good water. Temporary tanks were later replaced with permanent
standard structures,

FERCES ANT SNOW PROTECTION:

Scon aftar traock was lald fence material was distributed
by work tralin and the construction was started. The right of way
wmas fenced on both sides eéxcept In inaccessible and isolated placees.
Cattle guards and wing fenoces were bullt at important road oross-
ings and gates were installed at farm orossinge.

Snow sheds were bullt at points where developments
indicated they were requirad. The daylighting and widening of cuts
in the mourtains was also in line with protesotion from snow.

BUILDIAGS:

As rapidly as mat=rial could be assembled, after traock
was lald, the neoassary bulldings for cperation were oconetructed.
Engins terminale were built at Leer Lodge and Alberton with quite
extensive shops at the former place. Permanent frame depcts have
been built at the important statione, and neat parks are maintalned.
At Missoulz a gommedlious brick depot, with eeocnd story for Diwision
Offloes, was tullt and artistio parking and well arranged driveways
add to ite aprearance. A brick freicht depot with extensive traoci
layout was bullt here also, Buildings for seotion faollities were
built where neasded,

TELEGEAFH:

Haterial for telegraph lines was dlstributed by work
train. This work was finlshed as soon as possible as it was the
mogt important feature for safety in train operaticn. In addition

to the telegranh instruments, dispatohers' telephones were installed
in the depots, and in booths at blind sildings.

SIGNALS:

Automatie bloeck signals are used throughout.
EQUIPKENT:

Fotary snow plows are operated over the line west of
S+, HAegis during the winter season. East of St. Regles flangers are
used to keep the track olear 2f the comparatively light enow fall.

ELEOTRIFICATION:

This entire section is electrically operated. Sub-
stations have been built at Morel, Gold Cresk Ravemna, Primross,
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Tarkio, Drexel and East Portal. Power for the Morel etation ise
obtained from the Montana Power Jompany's Plant a% Great Falles,
and for the othere from the plant at Thompscn Falls, The power

13 regeived at the substations at 100,000 volts, alternating cur-
rent, where it is transformed and regencrated to 3000 volts direct
ourrent, for train cperation.

QOPERATION AND MATAGEMERT:

The east end of this seotion between Colorado Junction
and Deer Lodge ie a part of the Rocky Mountaln operating division
and ig handled by the Superintendent and his Asslstants at Three
Forks, MNontana,

The part tetween Dear Lodge and the state line is

the major portion of the Misscula operating division with Superin-
tendents' headquarters at Deer Lodge.
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TALUATION SECTION MONTANA 5.

Valuation Seotion Montana S oovers the line extending
from Harlowten in a general nortrarly directicn through Meagher
and Farpus Counties to the junction of %he Oreat Falle and Hilger
Lines w=et of Lewistown and comprises about 64 mlles of railroad.

The line between Harlowton and Lewlstown was built by
the Mon%ana Railrcad Company 4w 1903 and when purchased by 4the
Ohieacn, Milwaukee & Puget Sound HRallway Company fermed a part of
the former Company's main line betwesn Lombard andLewis<own.

Tac original surveys took place in August and Septernber,
1902 under ¥r. T. A. Clark, and the final survey was made in the
3nring of 1503. Three serarate preliminary surveys were made be-
fora the finzl adopted location was obtained.

Tn g=neral, the line as conatructed follows open oreek
7alleys with 2 tolling gradient cof one percent although a cne and
fivi-tenths pergent gradisnt is used to attain a summit near Oka
staticn,

The territory between Harlowton and Lewistown was un-
gettlad at the time of comstruction of this line., All supplies,
sontrzctors' squipment, tridce and oulvert material,=tc., werse
shipped to Harlowton, from there they were hauled by teame to ithe
points of uvse. %o supplies were avaliables locally.

A mon%tract was awardedto the Utah Construction Company
for tne grading, btridge and culvert work, who in turn sublet the
entite 1ine %o 4. R. McShane % Compuny of Omaha, Neb. Construo-
tiocn wae started in the Spring of 1903 and completed in Dotober
of the eame year. The ccuntry being uncettled very few laborers
sould te obtained looally and 1t was necgeesary to lmport them
via the Northern Pasifie Railway to Lombard, thenge via the
Montana Failroad to Harlowton, Due to the bad water, campling
conditions were adverse and it vwas necessary in many ocases to
haul water for long dletanocas.

A largs amount of oemented gravel was enoountered in

the grading, which required blaeting, Some shale and solid rock

was alsc enoountered. After the completion of the grading in 1903
the pontractors brought suilt for additional oompensation on agoount
of the necessity of blaating the cementad gravel, and after geveral
vears of litigation received $70,000,00 in settlement of their clalm,
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' The Chicago Milwaukes & Puget Sound Railway and the

. Chicags, Milwaukee & St. Paul Rallway have done a large amcunt of

" improvement work eince their aoquieition of the line in 1910.

" The entire line has been relaid with heavier rall, and cuts and
embankmente widened, culverts replaced, pile bridges strengthered
and reoconstruoted, right of FEE fenced, and fire guards plowed.
fihen the line was extended to Great Falle and other bransh lines
built out of Lewistown, extensive changes were made a%t that point.

The Montana Railroad depot at Lewistown was situated
at the southerly end of First Avenue and the line originally
terminated at the end of track about 900 feet north from the
depot. When the Hilger Line was bullt it wae connected with the
end of traok at thies point, In the new layout two main tragke
were graded, leaving the 0ld line east of Spring Creek arnd
extending through town about 200 or 300 feet to the eaat of the
0ld maln line and the Hilger Line, and orossed Ydain Street at
approximately the same place. This invelved the moving of the
0ld engine terminal facilities, building new bridges asross
Spring Creek, grading new spurs to the various industries, and
the constructlion of three ochannel changaa in the Flour Mill
Power Canal. The excavation was exceedingly wet due to the
seepage from the Power Canal, and a long retaining wall was
gonctructed as a matter of safety just east of the present depct.
The site of the present passenger and frelght depots was a waste
of low ground that was flooded with water in wet eeasons and a
largs amount of Forecs Agoount was paid in conn=gtion with the
fiiline due to the special conditlons,

Extensive freight yards were built in the outekirte of
town along Spring Creek Valley, These necessitated three import-
ant ohannel ohanges at €pring Creek. The banks of the new channels
are well protected wlth hand placei riprap and three dams were ocon-
atructed to retard the flow of water. Part of the grading in
these channel changes and yords was done by teams and grading
mashines, and part with train hauled material. Considerable
hand work was required in the channel changes due tco the seft
wet material.

The engine terminal tuildinzs are lcoated at the
extreme east end cof the freight yards, and a large amount cf
rading wae Tequired as the ghannel of the oreek originally
ay where these bulldings now stand.

During the oonstruction work in Lewistown it was
necessary to maintain tracks for the operation of the Grass
Range, Hilger and Harlowton Lines, which often regquired the con-
struction of temporary tracks and added materially to the cost
of the work, The old Grass Range Line ran throuch the site of
the pr=sent round house, and thz old Hilger Line ran through the
Present lccation of the passenger station.
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At Earlowton in 1907 a new conneotion with the main line
was tulls which was about 5400 feet long, and 1s now 4he west leg
of the wya, Aftsr this was bullt about HO00 feet of old traak was
taken up.

About 124 milea of six furrow £ire guarde have been
nlowed,

56 pound steel was laid inm 1903. This was replaced with
new 55 pound and 75 pound eteel in 1912, The %ie¢s in the old road-
bed were largely of hewed pine. Fenewals have been mads with
weatern fir saved 4ties. Tle plates have heen plaged on all naw
tisa. Gravel vallae$ plaowed on the line slnce 1910 was haulesd from
pravel pita loszted at Two Dot, fourteen miles west of Harlowton
on the main 1line, from pits 4n Uiles 13 and 49, snd the Brocks pit
eleven miles norsh =f Lewistown on the Hilger Lina,

Tamnorary water stations were at Judith Caep, Straw and
Moore, and threa temporary atations wers used at Lewistown,
Parmanent stations are maintalned at Tka, Straw, Moore and Lewistown

Many o the original culverts have been replaced since
1910 with corrupgated iron, cast iron and vonarete pipes, The
pils trestles were rvebuilt in 1911 to conform to the Chicaszo,
Mllwau¥es & St, Faul standard desimn.

Right of way fence witn the propsr orossing fanilities
hag been provided sxocept through the important station srounda.
Porsa®le snow fenon 4a used where protsction iz requirad.

Corbinastisn freight and passenger dapota were Suilt at
Dka, Julith Oap, Garneil, Straw and Wooere, In 191%-14 a two story
briok passenger etation with rooms for the Buperintendent's officee,
and 2 cns story freight house, wereé bullt at Lewistown., These
bulldinge are surrounded with artistio parking and well srranged
driveways., ZEngine terminals and shope were also tuilt at this
point in 1513-14 imcludling a 12 etall round houss, machine and
blackemith shop, power house, general store khouee,etc. The builid-
ings are all c? modern superstructure on concrete foundation.

Telephones for tralin dispatching purrposes have been
inctalled in bostha at blind sidings as well as in the depots.

The line le operated as a part of the Northern ¥ontana

Diviplon, witk local offises in Lewistown. Standard main lizne
egquipment ig used, and the traffic le fairly heavy.
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TALUATION SECTION MONTAHA &.

Valuation festion Montanz 6 covers the branch line,
extending about 3£ miles in a gZeneral eaaterly direction from
Lewlgtown to Graess HRange, Montana, This branch 1s situated
entirely in Fergus County, and is ugualliy ¥nown as the Grass

Range Line.

Turing the Fall of 1509 and the Winter of 1509-10
regonnoissance, prelimizary and location surveys were made
for a branch line from Lewietown to Wecde on the Musselshell
Eiver., Twec aurvev parties were on thie work, one between
Lewistown and Orass Range, and ihe other Tetween Grass Range
and Weede. An attempt was made to attaln the divide near
Heath on = 1 persgent gradient, but the work was found too
heavy, 80 the line was located on a 2 pergent gradient as it
now is. & total of about 82 miles of lopation survey was re-
qaired to produce the 35 miles of adopted and oonstructed lirne.

The line as adopted and ccnatructed follows the eaat
fork of Sig Sprinz Oreek from Lewistown to Heath with varying
gradients, the wmaximum belng .97 rercent., From Heath an
Ageent 19 made on a 2 percent gradient to a divide at Orange
in ¥ilas Twelve. This divide i85 a low gap tetween the Big
Snowy Mountaine lying on ths south, and the Judith Mountains
on the north. Leaving the divide a deascent is made on a 2
percent gradient al the South fork of McDonald Ureek to
Norteon, From Nortom to Grass FRange, McDonald Creesk Valley 1a
follcwed on varying gradients, the maximum being 1 peroent.

At the time of osonstruction MoDonald and Big Spring Oresk

Valleys were under cultivatien, and wagon roads were in
axistenoe, Water was plentiful znd of good quality, All
equipment was transported by team from Lewistown. A emall amount
of horse feed was cbtained loocally, but for the most part all
supplies were hauled from Lewietown, Labor was scarce and men
were shipped in from various points.

This line was pconstructed at two different pericds

under separate gontraots., A contract wae aentersd into with
MoIntosh Erothers in 1910 for the construction con the basis of

Michael Sol Collection




58

! goat plus a percentage. Under tnis contract the work was

sublat t¢ three other firms., The grading was bRegun in May,
1910, and was praotiocally completed on the first 24 miles

east from Lewletown by December, when the work was ordered
dispontinued and foroes were disbanded. Likewlae between

¥ile Twenty-four and Crass Range considerable grading had been
done, but no bridge or oulwert work., A seocond contract was en-
tered into with U. J. Burke on August 29th, 1912 for the comple-
t4cn of the firat 24 miles on a forge account basis with fixed
rates of pay for teame and other equipment and the oonstruction
of the last 12 miles to (Graes Range, on a unit prioce basis.

The grading was variart, some miles running as low
as 5000 cubis yavds, and soms 50,000, the average being about
22,000 eubio yarde per mile, Common material predominated,be-
ing avout 65% of the tetal. The work was largely done with the
uge of teame and gradiag machines or eorapers as the case ra-
quéired. Tre rock @ork on Uilea Eight to Fifteen inslusive was
done by station men with the use of oars and track to ogarry the
material to the fille. Numerous channel changez were made along
the oreek valleys to avold orossings, and several irrlgation
complicatione required expensive work. In Molonald Creek Valley
tha line encrcached upor and interferred with the public nighway
in many plaocee, n=oeesitating the purchass of rizht of way and
the reoonstrustion of the highway on a new location by +he Rail-
way Company.

In the interim betwesn the gessation of work 1o 1910
and the resumption in 1912, two bad slides oopourred in Mile Ten,
whioh were removed by forcs aosdunt, but otntinued to give trouble
after the track was laid, neceasitating a shoo fly for train
oparation. The Moran elide at Station 140150, Hile Ten was the
most sericus, A steam shovel was installied in this cut and the
material removed wae hauled t¢ the Lewlstown yarde.

The bridge and culvert work wasz done ©ty D, 4. Durke
under his contract. The bridges were pile trestles built in
ascordancs with the C. M, & 8t. P, standsard plans. The oulverts
were of corrugated iron pipe and timber, All materinl was fur-
nished by the Railway Company and delivered to the material yard
at Lewistown} from there it was hauled to the points of erection
by team with a haul 1limit of 14 milea. From Norton east the
material was hauled from end of track aa the track laying pro-
preased. In some cases the track arrived at the bridge sites
before 4he structure was completed and it was neceseary to put
them temporarily in ghape in erd=sr not to delay the pregress of
ths tragk., These btridees were completed later and the contractor
was Telmbursed for his extra expense.

Track laying wae done by Company forcee with a Roberts

Brothers mashine, and followed the finished grade as rapidly as
posa2ible, The main line was laid with new 754 steel and
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the 2aidings with lighter materlal. The ties were of Western
fir. Pallast was plagced in 1313, belng hauled from Wachusstt
Pit, localed cn the Lewistown-Ureat Falls Line about & miles
weat of Lewistown,

Right of way fence with the necessary oroscing fasil-
itiea was provided except throush the important atatlion grounds.
Btandard gombination freight and passenger depots were bullt at
Toreat Grove and Grass Range, and smaller depote at Heath,
lorton and Becket. Water stations were inastalled at Hortom and
frasa Range, and secilon ecrew faolllitles at pointe ccavenlent

to the work,

The line ie operated as a part of the Northern Montana

Divieicon with headquarters at Lesistown. The usual branch line
equipment is used as the trafflc is fairly light.
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VALUATION SECTICW WGHTANA 7.

Valuation Secticr Montana 7 covarsg the linea known

az the Roy and Winlfred Branches, both lying wholly in Ferg
County, Mentana., The Hs{ Branch extends in a general norih-
easterly dirsction from Lewistown to Roy, and oomprises aout

L3 miles of rallroad, Ths Winifr=d Bransh leaves the Roy Branch
at Hoy Junotion and extends about 24 miles in a general north-
weaterly direction to its terminus at Winifred, This latter line
follows the Dog Cresk Valley and is someztimes deaignated asm the
Dog Creek Line. The former line is usually known as the Reoy Line.

The firet surveys for these lines were made in 1910
when 2 preliminary and location survey was made f¢ Hoy, As will
be shown later a ghort esection of thz line was immediately con-
atruoted following these surveys, and about a eix mile segticn in
1511, In 1912 the final construction was oommonced, juat previous
to which a lccation was made revising the previous gurvey o a
coneiderable extent. This work was done ia feptember, 1912,

On Sent=mber 15th, 1212, surveys werae atartasd toward
Winifred from Roy Junction., Ths sontroliing feature on this
survey was the croseing over the divide tetween Deer aud Dop
Oreeks. Two complets surveys were made at this place, one for a
one peroent and one €5 a one and one<half percent gradient. Sur-
veys were completad intc Winifred on Ogctober Z7th, 1912,

Summarizing the surveys for the two lines we find that
90 miles of preliminary and 68 miles of location survey was made
for the 43 miles of adopted and construsted line to Roy, and 4O
miles of preliminary and 24 miles of location survey made for the
Winifred Branch.

The Lewistown-Roy Line followz natural drainage ovsr
almost the entire distence, Between Lewistown and Baxter, Burnett
Creek is followed. One mile north of Baxter a divide ies attained

by the use of a maximum cne percent gradient, Trom there the line
desgenda on a one percent gradient to Warm Spring Creek, near Brocks.
Leaving Frooks the gradients on the first U miles are rolling,thence
an ascent along BEull Oreek on a maximum 1-2/10 percent gradient is
made %o Hilger. TFrom Hilger a descent is made along Gumbo and Deer
Creeks on a 1-2/10 percent gradient to Armelle COreek, Armells Creek
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ies ascended on a 1-5/10 peroent gradient to the divide on Mile Thirty-
four. From Mile Thirty-four = continuous deecent is made to the termi-
nus at Roy, the maximum gradient belng 1-5/10 percent. The curvatuze
is medlumly sharp, & degrees being the maximm,

On the Winifred Line a 1-5/10 percent gradient 1s used
to attain and deecend the divide tetween Dog Creek and Deer Creak,
Eeavg side hill development work is uasd over the divide, thensce
the line followe the Dog COreek Valley on a maximum gradient of
ona percent to Winifred.

The first 12 miles from Lewistown wae built in 1510-11
and was known =28 the Keadal Extension, as the Kendal Mines were
located about 18 miles north of Lewlstown on the east slope of the
North Moccasin Mountaina. In 1911 the line wae extended 5 milae
farther to Hilzer and in 1912-13 it was extended to Roy, and the
Winifred Eranch built.

MoIntosh Erothers were the general sontragtors for

the 12 mileeg built in 1910. They sublet the work to Brown, O'¥ail
& Leahy, The five mile extenaion to Hilger in 1911, was let to
D. J. Burke. In May, 1912, D. J. Burke was awarded the contraot
covering the ocnstruotion of a six mile extension north from Hilger.
After forces were organized and the weork under way, the length ef
thies extenaion was reduged to U4 miles and an indemnity was paid
to the contractor for his additional expense in moving hie equip-
ment away from the work without belng able toc complete it. n
September, lglz, D. J. Burke was awarded the contract for completing
the lire to Roy, aleo for the grading on the Winifred Branch. The

ading into Winifred was completed in October, 1913, and %o Roy

n December of that same year.

Between Lewlstown and Hilger the grading was done with
grading machines, dump wagons, and sorapers. Material encountered
was usually earth, with the exceptlion that hard pan, shals, loocae
and eolid rock ocourrsd In the deeper outs, From Hilger north tc
Armells Creek, on the Roy Line, the material was largely gumbo and
was not easy to handle, In the heavier ocuts, and especially in the
Summit Cut in Mile Thirty-four, gravel intermingled with hard pan,
loose and solid rock was encountered, Along Box Elder Creek the
material wae ocomparatively aaaxhtn handle, hard pan being en-
countered only occasionally, The work between Hilger and Roy was
done with fresno sorapers, grading machines and wagons., At the Summit
Cut saterpillar engines were used for haullng the grading machines,

A steam shovel was also transported cver land to this ocut as a matter
of precaution, it appeering that the material was not going to be
handled satisfaotorily by the grading machine, The steaz shovel was
only used for a short time as the gradinz machines did better work
than was expected. Teams with scrapers 3aad grading machines were
used on the Winifred Line with the exception that a steam shovel wae
used in the heavy cut near Roy Junction. This shovel was brought

to +he work after the track had besn laid north from Hilger.

The bridge and oulvert work on the first 12 miles from
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Lewistown was done under contraot with MoInsesh Brothers. From
Filger 1o Foy, and from Roy Junction <o Winifred such struoctures
were bullt by D. J. Burke under ocontraot. Bridges ware all built
in agoordance with the Railway Company's etandard plans, Bridge
timber was of Western fir and the piles of cedar.

The culverts were of timber, gorrugated iron and
cast iron pips.

All bridge and culvert material was furnished by the
Railway Company. The material was hauled by team from Lewietomm
until the line wa=z completed to Hilger. The material for the Roy
Line north of Hilger and for the Winifred Branch was hauled by
team from Hilger, where & material yard was establiehed. The
construction work on the Lewlstown~Great Falls and lLowietown-Grass
Range Lines was in rprogrees at this time, and Lewistown was wsed
as a point of supply for all of this construsticn. Consequently,
the material was unlcaded at Lewlatown, relcaded and shipped to
Hilger, where 1f was unlcaded and hauled to the points of use.

Track was laid by hanéd between Lewiatown and Hilger
in Y¥ovember, 1311. The track tetween Hilger and Roy Junetion was
laid by hand durins July, 1913, by Contractor, D, J, Burke, A
machins waes used between Roy Junction and Armelle, which place was
reached December 9th, 1913, Work was delayed herz until Mareh 21st,
when work was resumed, and +track laylng was oomplsted into Roy on
April 17th, 1614, The work from Armelle to Roy was done by hand.
Track laying on the Winifred Line was done with a maghlne. Work
wes gommenced on Uctober 10t¢h, 1913, and completed on liovember 18th.

Second-nand 56 and 60 pound rail was used with fir tles,
The traock wae oide surfacad during the summer of 1914, and some
ballast has been placed since that time.

Right of way fenoe with the proper crossing faoilities
was tuilt where required. A large part of the fence is a combina-
tion woven and barbed wire, used on acoount of the line passing
through a sheep country. Portable snow fences are maintained where
protection ig needed.

Good water in sufficient quantity was obtained from
running etreams on the Roy Line. Permanent water stations were es-
tablished at Roy Junotion, Armells and Foy. On the Winifred Line
water supply is not good and was hard to obtain, For construgtion
purposes a dam was bullt across Dog Creek at Ohrietina, but this
water was not of good quality for leooomotive purposes. Wella were
drilled at Winifred, but the water also proved tc be of poor quality.

Combination frelght and passenger depots were built at

Hilger, Roy and Winifred, and smaller struotures at the less lmportant
pPlazes,.
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Telegraph and Telephone material was diatributed by
work trair., Telephcnes are used for dispatohing purpcees, being
inatalled in the depots and in booths at blind sidings.

Thene linea are operated as part of the Norshern Montuna
Divieion, the Divieion Uffices beling in Lewlstown. The crdinary
branoch line equipment ie used as the traffic la comparatively
1ight.
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VALUATION SECTION, WONTAEA 8.

GENERAL LOCATION

- Valuation Section Mont. 8 covers the Lewistows Great
Falls Line, which extends in a general norinmesterly direction
from Lewistown through Fergue, Choteau and Cascade Countivs to
Great Falls, a distance of about 137 miles. Trhe sectinn
azctually terminates in Weet Great Falle about one and ons-half
miles west of the parsenger dspout.

SURVEYS

An exploration of this territory was made early in
1910, and immediutely following four locaticn partiss were
placed in the field to make more detailed surveys of the
routee exarined, Tns firet party werked from Glengarry on
the Harlowton & Lewlstown Ling in a morthweasterly direction
Yo Arrow Creek. The second party made surveys in the Big Sac
Country, the third in the Belt Creek Diatrict and the fourth
betwesn Felt Creck and Oreat Falls.

Leaving Glengarry this eurvey axtended almost dua
west for three miles, thence northwesterly to the Judith
River, thence along the Judith River about fourtean miles to
Sage Creek. In the Sage Crezsk Valley a loop line was
surveyad t5 reach the divide between that creek and Running
Wolf Creek. Leaving the summit the line ran north and west
to Coffee Cresk, which was followed to near ite juncotion
with Arrowm Creex. Arrow Creek was followed in a soutnwest-

rly dirsotlon {or mbout ten miiese, thence the line swung
northwesterly past Square Butte and reached the high bench
at Waltham, thunce southwesterly and westerly acroes Belt
Creek to Falls Yaurd. The total length of this line was 166
mileg. The surveys were completed in tnhe Fall of 1P10.

In October, 1911, further surveys were undertaken
with a view of shortening the original line of 18€ miles to
about 135 miles. Three parties covered the territory quite
thoroughly, making about 114 miles of diecarded survey be=-
fore finding the adopted line.

Partial recorde indicate that about 417 miles of
location survey wag made to produce tne 137 miles of adopted
and constructed line exclusive of the many miles of preliminary.

CONSTEDCTED LIHE

The line as constructed follows Big Spring Cresk on
a descanding grailent for the firet nine miles out of Lewla-
town. In M¥ile Nine Big Spring Creek forms B junction wilth
Cottonwood Creek and the line croesss these creeks on a high
timber treatle. Thie treetle 1B ueed and was built jointly by
the C.M, & St. P. Ry. and the Great Northern Co. From thie
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point the line strikes acroes heavy drainage toward Arrow Creck,
and as a coneequance the gradients are rolling and the work is
very heavy. It might be interesting to know that the line from
Lewistown to Arrow Creek do#s not vary from a straight line
more than four milee at any point.

¥rom Arzrow Creek Station the line deecends with a
1.5 percent gradient and with sharp curvature along Surprise
Creek to Pownal. Thie territory 15 Bad Land formation and
heavy ocute and fills are used for the side hill development.
Thie gradient between Arrow Cresk and Pownal ie the heaviast
on the line, and as will e shownn later juite complets facil-
ities are provided for helper engines between the statione.

From Pownal the line descends along Arrow Creek to
Ira Junction with the ao-called Blg Sag, thence follows the
Big Sag through valley formation, but with rolling gradients
to Highwood, a dlstance of about fifty milee.

Leaving Highwood a desscent is made along Highwood
Creock for about ?cur milee, thencs an ascent with side Bill
development to the bench at Waltham, thence & descent with ex-
tremaly heavy work to Eelt Creek, thence an ascent to the bench
near Salem, which bench ie followed %o the Falls Yara, which is
in the outekirts of Sreat Falla.

Through Great Falls two linea were constructed, one
to the freight house and team tracks and ona to the padsenger
etation. These lines diverge near Elack Eagle Park. The line
to the passenger etation bears almost due west from Black Eagle
Park to an undergreoesing with the Great Northsrn Havre Lins,
thence swings southwesterly along the Miseouri River to the
passenger station on Firet Avenue, thence orveees the Miamsouri
River, and extends in a northwesterly direction to the end of
the Valuation Section. The freight line is8 commonly called
the Valeria Way Line. From the junction at Black Fagle Park
this line extende in & sdutheasterly directlon aslong the so-
calied Valeria Way to Eighth Street, thence weat to Third
Street, thence north to the freight house and team traoks at
Second Avenue. In accecrdance with the franchiee this line is
operated by electiric engines.

NATURE OF THE COUNTRY
Between Lewiptown and Arrow Creek the country was
fairiy well settled and some highways were iln existence at ths
time of occnstruction. Sinoe cenatructlion many new settlera
i have arrived and a large amount of additicnal land haa been
put under cultivation.

Between Arrow Creek and Highwooo the walley mas ofou-
pled largely by stook rancheés. In thie seoction & considerable
amount u% alfalfa and hay was produced by irrigaticon methods.

The adjoining bencn lande were uncultivated, Betwsen Highwood Ste-
tion and Great Falls the countrsy ia quite rough and is partly
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- pf Bad Land formation.

Am would be indicated by the description very little
provender could b2 obtained lecally at the time of construc-
tion, and, as a conssgquenca, moat of It was shipped in ever %tne
Great Northern Railway, thencs hauled hy teams to the pointe
of uss.,

CONSTRUCTION ORGANIZATION

- Canstruction was carried on under the overhead super-
vislon of & divielon engineer, three Jdletrict englneere and
eleven resident engineers. The division erngineer maintained
offices in Lewistown. There was also an assistant englineer

of bridges and buildinge with offices in Lewistown, who cared
for the comstruction of permanent bridge work and culiverts. A
Magter Carpenter's 0ffice wae maintained to attend to the zon-
atruction of the water statione, depots, etc. When frack lay-
ing hegan the office of Superintendent of Censtruction was open-
ed in Lewistown to care for the track laying, ballaating and
other miscellansous itume of oconstruction.

CONTRACTS

Twohy Erce. Company of Portland, Oregon ware givea tne
contract for the conetruction of the first eilxty-tnrse milee of
line out of Lewistown and for the work within the city limits
of Great Falls. The contract for the conatructicn of the
peventy miles between the eixty-third mile point andi Great
Falls was awarded to Winston EBroe. Company of Minneapolis, ¥inn.
These contractors 4id a part of tne work with the.r own forces,
but a large part of it waa sub-let to other contractors.

Lator was scarce during the entire pericd of this con-
struction and thousande of men were shipped from hoth the Fas:t
and the West. During the Fsall monthe when harvest was in pro-
greas, it was esapecially hard to get men, and those that were
on the work left for the harvest field, This labor diffioulsy
entered largely into the cost of the line.

As previously indicated in the desaription of the
country there were & few wagon roads in existenoe, but it was
neceseary in many cases for the contrastors to conatruct roade
to facilitate their operations. The more important road work
was done near Arrow Creek where a road was conatructed down te
the valley of Surprise Creek and in the vioinity of Belt Creek
and Red Coulee. In connection with the work in Belt Cresk a
timber bridgs wae bullt acroes the Creek at what was known as
the Peck ung Lacy Crossing. BRoad work waa paid for by the Rail-
way Company. The bridge was later acld to the county for absut
one-half its orluginal cost.

CONSTRUCTION
o faclilitate a description of the construction,the
work will be divided !nto sections according to the contract.
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Section No. 1. Lewistown tc Mile Sixty-three.

Twohy Eroe. established thelr headquarters and store
houses at Stanford on The Great Worthern Rallway and transport-
ed supplies, material and equipment by team from there, The
equipment, etg, used in the vioinity of Lewistown was teans-
ported from that point. Shipments to Stanford were usually
routed via the Chioago, Wilwaukee and St. Paul Ry. to Judith
Gap where they were transferred to the Great Northern.

The grading on this section was varlant, but gener-
ally quite heavy. Between Miles O and forty-{ive, the aver-
nga wag 41,000 cutic yards, Wiles forty-five to fifty-cne,
103,000 cubic yarde, and Miles fifty-one toc sixty-three,
28,000 cubic vyards, Practically 100 percent of the material
was cleseifjed. The grading wae larzely donse by teame with
the use of grading machines or scrapers as the occaslon re-
quired. Steam ghovels were used in the aprroachee to the Sage
Creek Tunnel and on the heavy work in Miles twelve and thir-
teen. These shovele were brought overland from Stanford to
the point of usge, a distance in each case of aboutl twenty-cne
miles. Cocal and exploeives were haunled from Stanford. At the
Sage Creek Tunnel Approach Cute bad water occcasioned frequent
delaye while bollers were being cleaned and flues renewed. A®
B last resort a two and nne-ha?f inch pipe line was laid from
the Fast Approach to Judith River.

Taken as 2 whole the grading on the first slxtiy-three
milee was extremely difficult and was very deceiving to the con-
tractora, WNhat appeared on the surface mas common sarth changed
to shale, logse and Bolid rock when the cute were cpened. In
the Arrow Creek Valley where the material was apparently silt,
it was found toc hard to plow. Grading machines operated with
eixteen and twenty horses were unable to perform efficient work.
Cemented gravel developed in many of the outs which reguired
blasting. Alone Pig Svring Creck a coneiderable amount of net
excavation was encountered which wae classified as loose rock.

The work on Mile Wine where the Oreat Northern and the C. M. &
2¢t. P. lines are in cloee proximity wae all done by the Great
Northern, the C. Y. 3 St. P. Co. standing thelr share of the
expense. The fill at Station 830 on Mile Twelve wae placed dur-
ing the Winter Season, and in the Spring the settlement was &0
reat that about 15,000 additional cubic yards were placed. After
he line had been in operaticn a eshort time a 8lide occourred under
the foundation of the east abutment of Judith River viaduct, which
caused a break in the concrete work. About ©,000 cubic vards of
approach embankment were removed and a pile trestle driven to
relieve the preesure.

Several elii=e ocourred on the Surprise Creek Hill be-
tween Miles Forty-five and Forty-eignt after Twchy Aros. had com-
pleted their work. The contracts for removing thusa slides were
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1at to D, J. Burke. In many oases 1t wae impossible toc obtain
measurements from cros2 sectlons, consequently he was pald on
CAT meapurement.

Section No. 2. Mile Sixty-three to Falls Yard.

Wineton Bras., edtabllighei headquarters and atore housas
at Fort Fenton on the Great Northern Rallway. Outfits and sup-
plies were shipped to Fort Benton and tranaferred to the work by
teamse.

The grading on this section was also quite variant. He-
tween Miles Sixty-three and 105 the average was about 25,000 cublc
yarde per mile. From 106 to 155, akout 55,000, 115 tc 119 about
145,000 and 11© to 135, 4E,000. Grading machines and scrapers
with teame wers used wherever possible. The rock work was done
b? h!nd w

[n ¥ile eighty-two, the 1ine as lccated when the con-
tracta were let, skirted the north shore of Big Crane Lake, but
later, to shorten the distance and save curvature, it was decided
to ¢roee A portion of tne lake. A temporary pile trestle was con-
etructed for the ume of the gontractor at the Hailway Company's
expense and fill material placed therefrom. The lake bed was
eoft, cauveing esxcesszive subsidence and the wave wash f{lattened
the banrk out., A large amount of rip rap wae placed as a2 nroteoc-
tion againet the wavs wagh.

A very eerious slide kpnown as the Amphitneater Slide
oceurred on Mile 117 on this section Yetween Tunnels Three and
Four. Thies slide first appeared t2 be a subsidence as the ambank-
ment essttled Trom aix to eight feet over night. It has been
gstimated that the wvertical drop aggregated cver 100 feet. An
atterpt wae maie to ralse the f111 with horrowed material, but
whille the work wns in progrees cracke developsd in the surface of
the ground abcve the slilde. & etear ghovel was installed on the
upper side of the fill to remove the sliding material and place it
on the slopes down %o Belt Creek tc retard the movement, if possi-
ble, This gteam shovel was twice buried and uncoversd by hand

ghoveling. A part of the bore of Tunnel No. Four was included in
thils slide.

Sectlion No. 3, Within the Great Falls Clty Limits.

The grading on the line to the passenger station was quite
neavy averaging 53,000 cubic yardes per mile, largely of eolid rock,
The work wag all performed with eteam shovels and etandard gauge
equipment. A large amount of this material was placed betweesn the
maln line and the Misaouri River bridge which required awitohing on
switch backs.

The grading on the so-called Valeria Way Line Aaveraged about
18,000 cubic yards. All of this work, done in Great Falls, was
necessarily under the reetriction cof city ordinances and many pra-
cautione wers taken to protect paseers-by, etoc. Thie sxtra work
wag paid for on a foroe account bmsie and added a coneiderable
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amount to the cost.

TUNNELS

There are #lx tunnels on this section. They were driven
and lined with timber by contract. The ooncrete lining was placed
by the Rallway Company forces.

Tunnel Nc. 1 or Sage Creek Tunnel is 2014 feet long.
Blue shale, hardpan, loose and solid rock were encountered in the
drive, and the east ralf was gquite wmet. TDuring the conetruction
of this tunnel a ¢cloud burst occurred which obliterated the sur-
face ditches over the weat portal, and as the gradient is adverse,
partially filled the tunnel with water. The water was pumped out
at a conalderable expenss and caused about ten day's delay. Thie

tunnel wae lined through-out with conorete scon after the track
reachaed it.

In Surprisge Creek Tunnel, or Tunnel NHo. 3, blue eshale
material was encountered. Thie tunnel was net lined with concrete.

The four Belt Creek tunnels were throuzh materials of
hard blue shale, loose and solid rock. Thne hardest maturlal was
encountared in Tunns=l No. 5. The timbaer lining for these tunnels
was hzuled from Windham on the Great Nerthern.

The Amphitheater Slide necesesitated the re-timbering of
about 300 feet of Tunnel No. 4, and the widenling of the bore by
eighteen inches. Consrets materials and outflt wers hurried to
thig tunnel immedjately after the slide and it was lined with
concrets as a protection agalnet further distortion. The lining
in the esast end was re-enforced with cunorete buttresases to in-
gure greater stiffness.

BRIDGEE AND CULVERTS

The pile and timber bridges weres constructed in accord-
ance with the C. M. 2 St. P. Co'e. standard plans by the contract-
or's forces. All the material was furnished by the Raillway Company,
delivered on care to the point nearest the work and thence hauled
by team. The plles were of cedar andi the timber of western fir.

For fection ¥o. 1, the material wae delivered at a spur
known ae the Twohy Broe'. spur, about twelve miles scuth of Lewis-
town on the Harlowton Line, at Brooks on the Hilger Line and at
€tanford and Dover on the Oreat Northern, For Section No. 3, Win-
eton Ercs. work, material was deliver=sd at Windham, Great Falls
and Fort Benton, all on the Great Northern Railway.

The permanent bridges and the concrete culverts were ocon-
structed by the FRallway Company's forces under the direction of
the Aseistant fngineer of Bridges and Bulldings. The ilmportant
permanent bridges were the Judlth Fiver Viaduct, Indian Creek
Viaduct, Sage Creek Viaduct, Belt Oreek Viaduct, Red Coulec Via-
duct and the ¥lssourl River Crossing in Great Falle. These
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bridges all conelsted of ateal super-structures cn concrste
foundations, There were also several other concrete viaducts
and large conerete arch-culverts.

Concrete aggregates were obtained as near the conetruc-
tion sites as peesible, but in many casee this was very difficult,
and they were hauled for long diatances. Cement, lumber, re-
enforcement, equipment, ocamp suppliea, etc. were all hauled from
the nearest point on the Great Northern or C. M. & St. P, Lines,
The steel work waa erected after the track reached the bridge
aite.

The culverts on thie line were cf various types. Cor-
rugated iron pipe was used in fille between three and twelve feet
in height. For other places caset iron pips, cast concrete pipe
or timber boxee were used with the exception of the places where
the concrete arches were built at important water ways. The ouet
concrete pipe wae made by Rallway Company fcroes in Great Falla.
The culverte with the exception of the concrete asches were all
installed by the contractor'e forces.

TRACK LAYING AYD BALLASTING

Track laying wae begun on Dec. 22nd, 1912 and was com-
pleted in January 1814. The work followed the comnletion of
grading as rapidly ae pomsible, but wae held up at the varicus
permanent bridgeg during the erection of the steel. New seventy-
five pound ralls were uasedi with western fir tiea. The work was
practically all done with a Soberts Brothers' mackine.

Ballaeting was bhegun on May 8th, 1813 and the firet lift
completed in September, 1814. Material was taken from pits lo-
cated at Wauchusett, Amherst, Ware and Arrow Cresk.

FENCES, BUILDINGE, WATFR SUPPLIES, ETC,

The entire right of way wae fenced and the necessary
croesing facilities provided, The work was done by contract and
the material furnished by the Railway Company. BSnow fences were
provided where protection wae required,

Temporary water tanze were srected at Wauchusett, Amherst,
Sage Creek, Mile Fifty, Mile Sixty-two, Geraldine and Shonkin and
near the east oity limite of Great Falls. Two temporary tanke were
alsc constructed on Highwood Creek west of Highwcod Station.

Parmanent water statione were inetalled at Ware, Denton,
Pownal, Square Butte, Geraldine, Montague, Highwood, Salerm and
Great Falls.

The development of water suppliee for thie line wae very
expensive. Deecp welle were drilled at Arrow Creek and Fownal,
which did not develop a satisfactory esupply. At Ware and Square
Butte eprings were developed, and at Great Falls the intake 18
in the Nissouri River.

Standard freight and rassenger devots were built at Danvers,
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Denton, Coffee Creek, Arrow Creesk, Fownal, Square Butte, Geraldine,
¥ontague, Shonkin, Highwood and Waltham, and semaller depots or
shelters at the less important placee. At Great Falls a large

two story brick passenger depot, surrounded by a well laid out
park, wae bullt, and at the freight terminal, a brick freight house
with a two etory office portion. An engine terminal oconsisting of
an elght etall roundhouse, turn table, power house, sub-station
and other facllities were built at Falle Yard. The buildinge are
modern conetruction with conorete foundations and hrick super-
etructuree. Two stall engine houses, clinker pite and wyes were
inetalled at Arrcow Creek and Powmal to cars for the helpsr engines.

The Valeris Way and the yards at Falls Yards were equip-
ped for electrical operation. Elsctric locomotives operated with
1500 volte, direct current, are used.

OPERATION AFD MANAGFMENT

8 1ine 18 operated as a part of the Northern Montana
Divielon with offices in Lewistown. Standard equipment ie used.
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VALUATION SECTICN MONTANA 9

Valuation Beotion Montana 9 extends from a connec-
tion with the Lewistown-Great Falls Line in West Great Falle to
& terminus at Agawam, a dietanoce of 65 miles.

The surveys wers begun about t let, 1912, under
the supervielon of E. O, Reeder, Assistant ief Enginesr, and
under the general direction of A. G. Baker, Divisicn Engineer, with
Charles F, Healey 2es Lnnating Engineer. The route was along the
north side of the Sun River Valley for a distance of about 20 miles
out of Great Falle; it then ascended to the higher bench, or prairie,
on which it was looated, to the crossing of the Teton River; thence
erossing the Teton River and along the sasterly or northerly side
of the valley thru the town of Choteau; thence along the higher
bench or pralrie to the terminus at Agawam,

Other than in the vioinity of Priest Lake, south of
Choteau, the prnliminar{ surveys practically coinoide with the final
looation. MNear Priest Lake several lines were surveyed over a dis-
tance of from five to ten miles. The located and comstructed line
provided for ruling grades of 1.2% north bound and 1.0% south bound
and maximum curvature of £ degrees.

The line was oonstructed along the general route as
above desoribed., Oonstruction work in the Sun River Valley was
generally of ordinary character of work in flat bottom lands,
except that a landslide near Manchester threw the looation intec
heavier work than would have been othermise neocssary and the
necessity of an overhead orossing of the Oreat Horthern at Vaughn
involved scme heavy grading and a long high trestle bridge in
that vicinity. The bench land traversed was, and is, under the
Sun River Irrigation Projeot, which involved more expensive con-
struotion than would have otherwlse been required, involving the
construction of a mumber of oulverts, syphons and bridges for
irrigation ditches and canals.

Gravelly and hard pan material was sncountered in grad-
ing on the tench land, but no extraordinary difficult conditicns
were encountered except in the vioinity of Priest Lake, in the Teton
River Valley near Choteau, and on the bemch in the vielnlty of
Farmington.

At Priest Lake the embankment was on wet partially sub-
merged land and after the roadbed had been completed a flood which
caused a rise in the level of the lake made 1t neceseary to re-
construct the roadbed on a higher grade line.
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In the Teton Valley and in the vicinity of Choteau,
floods--after the roadbed had been sompleted--caused extensive
waehouts and expensive work in restcring and repairing the em-
bankments and bridges and culverts. This flood ogourred during
an interval while the work was temporarily suspended and some
ocnetruction material whior had beer delivered and left at eltes
of propossd structures was carrled away, invelvine oconsiderahle
expense in recovaring suoh of 1t as was not lost.

On the Farmingtcn Bench and near Agzawam some diffi-
culties wWere encountered due to the nature cof the ground which
contalned many boulders and because cf saepage from irrigation
ditohes which added to the diffioculties and cost of work. Sliding
gravel on the slope below an irrigatics ditoh a few miles north
of Choteau made some revielon of line and reconstructiop of road-
bad neoessary.

The contraot for clearing, grading, and the ereotion
of bridgee and oulverts necessary for the construstion of the line
was made with Twohy Brothers Company, dated November 1, 1912. The
greater part of the grading and Sulvert work, and a part of the
bridging was done under thie contract, Ytut abvout Desember 1, 1913,
construction work was suspended and Twohy Brothers Company released
from further work and a final estimate of the work done by them
was made. ©Suepension of the work and delay in completing this line
was due to the delay in the development of the country, caused by
the non-completion of the Bun Hlver Irrigation Projeot. Subae-
quently when consfruction work was resumed in April 1915, contracte
for the completicn of bridges, and for completing grading, repair-
ing roadbed at wasnouts, and for ralsing the grade at Priest Lake,
was made with D, J. Purke, BSome of the bridge woerk was done direotly
by Rallway Company foroea, this inoluding the trusses at the Great
Northern Cromssing at Vaughn and the bridge over the Teton River,

Track lniing was oompleted to the terminus at Agawam
in December 1916, B5# rsalay rail was used for nﬂgrazimatul the
firet 20 miles ocut of Great Falls and the remalnder beling g&# rail.

This now is operated as part of the Northern Montana
Division with hsadguarters at Lemiatown,
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VALUATION SECTION MONTAMA 10,

Valuation Seqtion Montana 10 sovers the branch line
of the Chnloago, Milwaukee & S5t. Paul Rallway extending from Ring-
ling, Montana, in a general northerly direotion to Dorsey, a dis-
3nnae of about 5-2/10 miles. 7This branoh lies wholly in Ueagher

ounty.

This line was built in 1895-96 as a portion of the main
line of the Montana Rallroad. As desoribed in the Historical Sketoh
on Valuation Begtisn Montana 2, the Montana Railroad Company en-
tered into an agreement and lease with the Chicago, Yilwaukee &
Puget Sound Railway Company on Decemoer lltn, 1307, in whioh the
former Company agrssd to improve the line between flarlowton and
Lombard, and granted traokage righta to the latter Company for a
veriod of 99 years. The Montana Rsllroad deeded thelr entire prorp-
arty to the Chicago, Milwaukee & Fuget Sound Company in 1910. In
revieing and improving the line betwesn Ringling and Summit a more
advantageous route was found lying a oconaiderable distance south of
Dorsey, and in 1912 the rail between Dorgey and Summit was taken
up. A town named Yew Dorsey is now eituated on the main line and
the old town {8 czalled Cld Doreey. In 1910 the White Sulphur Springs
and Yellowatone Park Railway Company oconatruscted m line from White
Sulphur Springe to a oonneotion with the old Hontana Railroad, near
014 Dorsey, and leased the line between Dorsey and Ringling for a
period of 55 yeara,

The surveys for this line were made in oonneotion with
those for the Montana Railroad and very little information in repard
to them is avallable, The same is true with respect to original
conetruction.

Prior to the lease with the White Sulphur Springs and
Yellowstone Park Railway, the line wae materially improved by doling
some grading and general track work, and by the substitution of
better and heavier rall and new ties, New 85 pound rail was laid.
Thias work was done by the Rallway Company forces.

The old Montana Railrozd bridges were of light construo-
tion, COonsequently the four plle bridges on this line have besn
renewed 40 conform with modern conetruotion. One masonry, one tim-
ber and two vitrified pipe culverts comprise the culvert work on
this line. These were put in by Company foraes at the time ths
road was repaired,

The right of way la fenced from & point about a mile north
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of Eingling to the connection with the White Sulphur Springs and
!elluw%%una Park Rallway near Old Dorsey. Portable enow fence is
rovided where protestion ie required. The proper road orossing
gnuilitiea have been provided, The fenoing was done by Railway
Company {oroes.

The Uontana Railroad Company had a warehouse 30 by
150 feet, two shearing shede 4O by 105 feet and Eﬂ by B2 feet, re-
spectively, and a few other minor struotures at Dorsey, whioh are
e+411 maintained by the Chicago, Milwaukee & St. Paul Railway
Company.

The line is cperated Dy the White Sulphur Springs and

1lcwstone Park Railway Go-pmg; whose headquarteras are at White
éﬁlphu: Springs. The ordinary branch line equipment is used.
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VALUATION SECTION IDAHO 1

GENERAL DESCRIPTIONR:

Valuation Section Idaho 1 covere all of the main
line of the C. M. & B¢, P. Ry., in the State of Idaho, com~
prising about 92 miles.

RECONKOISSANCE:

As a natural consequence all explorations in Idaho
were ocontinuous of those desoribed in the Historisal Skster of
Valuation Segtion Montana 4 and must therefore be continued in the
game order of desgription,

Starting with the most southerly route that was oon-
gidered practiocable, namely; the Nez Perces Pass FRoute, the eox-
plorations were continued south from Rose Fork down MoGruder Oreek
to the Selway Fork of the Clearwater River, in May, 1905. Ho
tralls existed along the last named river and progress with a train
of pack horses was slow and taedious and not without danger dus to
the necessity of fording streams at high water stage, This party
consisted of an Engineer and two men with paok horses and provisions
for four weeks. They followed Selway Fork to the junotion of Uoosze
Creek, thence up Moose Creek easterly to ite head at Lost Horse
Pazs, thense back to Grantedale in Montana. They were in the fleld
four weeks and covered about 100 miles. Another Engineer started
in May, 1905, at Lewistown, Idaho and examined this route easterly
up the Clearwater River to Selway Fork, thence up Selway to Hez
Peroes Pass, Between Lewlstown and Kooskia examination was made
from trains on the Northern Paocifie Ry. East from thers pack tralns
and saddle horees were used, About 75 miles of this exploration
was covered by traln and about 100 miles on horse baock which re-
quired about a month of time.

Next in sequence is the Lolo Pass Route, No exploration
was made from Lolo Pass west in 1905, but an instrumental survey was
started in February, 1906, which will be desoribed later under the
head of "Preliminary Survey".

The next exploration covered a proposed route from Fish
Lake Pass in the Bitter Roots down the North Fork of the Clearwater
River to Ashsanka over an approximate distance of 125 milee. Many
gide trips were made in connection with this exploration and eleva-
tions were taken on bench and uplands along the north side of the riw
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Thie cloaed exploraticns covering a line from the Bitter
Roote with Lewiston, Idaho, as the wostern objeotive point,

The route explored next in sequence departed from the
last named about 60 mlles west of the Bitter Root Divide and ex-
tended weset on a high tench terminating at Garfield, Wash., near the
state line, a distance of about 75 miles, with a shorter exploration
of 50 miles lying to the south.

Another exploration was made from Collins, Idaho, northerl)
t0 8%, Maries covering about 45 miles, This trip had in view & con-
neotion with the present constructed line from the Fleh Creek Pass
Garfield Route, and the information cbtalned was used later in
sorinectlon with the 9%, dMaries Branch.

In Ma{£1906, an exploraticn was made east from Avery,
¢r what was then Imown as North Fork, up the 5%. Joe River to the
head watera and oconnesoted with the Cedar Creek explorations orn the
south slope of the Bitter Roots. This trip ooversd about 60 miles
and required about a month's time. The country was wild and rugged
and pack horees were used for transportation.

Lastly wa take up the exploration of the present or
adopted line from 5t. Paul Pass via the 8t. Joe River through
Watte Summit in the Coeur d'Alene Mountaine to the state line near
Tekoa, Washington. Very extensive exploraticne were made along this
route, about 300 miles being covered.

Following is a summary of rsoconnocissance work in Idaho:
Kez Perges Pass, Sslway Fork and Moose Lake - 100 Uiles

llez Perces Pass to Lewistown = = = = = = = = 175 ™
Fish Lake Pase and North Fork of Clearwater

Rlver = =« = = = = = = = = = = = = - 125 »

Garfield Route = = = = = = = = = = = - = = = Y "
Collins to 8¢, Maries - =« - = = = = - - L
Main St, Joe River, Avery tc Fish Lake - - = "
The adopted TOULE = = = = = = = = = = = = = = 300 "
Total 9% »

Praotioally all of these explorations were made in a
wild uninhabited country. Pack horses, men packers, and boate were
used for transportation. It was necessary to oarry provislons for
each trip as no storee existed in the ocountry between the Bltter
Root Mountaines and the end of the railway at Kcoskia., Lack of
traile made it necessary for each party to hew ite own way through
the thiok timber and brush, making progress slow. The greater
portion of the territory had not been mapped, which added greatly
o the diffioculties of the work.

SURVEYS:

Preliminary surveys followed the regonnoiesance reports,
the following desoribed routes being selected:

¥o.1-Lolo Pass westward down the Lookeha,or Middle Fork
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- of the Clearwater River to the maln river, thnence down the main river
to Lewietown, Idahe.

Ne, 2-From Fish Lake Pass on the Eitter Root Divide down a
pranch of the Rorth Fork of the Clearwater River ¢o the main North

Fork, thense westerly through the Palouse River county to Garfield,

; No. 3-From Superior weetward via Cedar Oreek, Wisdem Guloh
and the 8%, Joe River to Avery.

No. 4=The adopted route from 8t. Paul Pass down the Norih Fork
of the St. Jor Aiver to the main river, thence weet along the river
to Benwah Lake, thenoe throuzk Watis Bummit te Tekoa.

Altsrnate routes were aled surveyed in comnectior with
the abdove four main courses, the prinoipal one belng from St, Maries
tn Takoca via the St, Maries Hiver and Hangman Creek.

Taking these routes in order, work on No.l was firet
tegun in Degember, ?SDE. A party under an Engineoer named Hays,
started east from Eoosklia with instructions to make a survey up

the main Clearwater River and the Looksha, or Middle Fork until
ancther party was met working toward them. Due to the uncsrtainty
of supply transportation durinz the Winter a substantial depot wae
egtablished up river as far as possible, to be drawn upon as the
work progresaed to the east. The cetablishment of this base of
supplies coet $1400,00, Mr, Hays had a larger orew than the cordinary
location party as he %00k bcatmen, trail era and extra axe men,
and the ocost of thle survey was exceedingly expensive. About 50
miles of the country surveyed luild in the so-galled Elaock Canyon

and work was difficult and hazardous. In April while moving provi-
sions up river by boat a boatman was drowned. Otherwlise no eeriocus
acoidents ocourred on Hays party.

Jn Mareh 2nd, 1905, Englneer Taloott and crew, who had

ust completed the preliminary eurvey between Lolo Paas and Lole

ot Springs, as desoribed on Valuation Seotion Montana U4, started a
preliminary survey line west toward Haye party., Suffiicient provi-
sions for two cr thres montha' work had previously been hauled by
team, pack trains and eleds from Missoula and stored on the Divide,
Taloott took all of theee supplies with him as it was impossible to
keep the trall open behind, The uuuntr{ was wild and rugged and
survey work consisted of side hill development until the river eleva-
tion was reached, thence the line followed the river valley, whioch
was a deep bex ocanyon. Sleds were used for transportins cazp and
provigions as long as the snow lasted, after whioh rafts were built
to convey them down the Tiver., By May 18th,190f, this party had
surveyed about 45 miles with contours for a projected location. On
thie date while moving camp on a raft it wae ocspsized and all the
outfit hopelessly loat. Talectt and his crew then worked thelr way
down the river asbout 20 miles to Hays Camp where they cbtained
sufficient supplies to last them until they walked inte Greer,ldaho,
a distance of about 50 miles. Here they obtained funds and went to
Spokane and were disbanded. Talcott's party averaged about cne-half
a mile per day in epite of all the advers¢ conditions, Hays party
continued on up the river and conneoted with Taleott'e survey in
June. He ran 9% miles of preliminary for 68 miles of projeated
location. When this work was completed Hays party returnsd to
Kocgkia and commenced a survey down the river to the west, covering
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about 25 miles of line between June 25¢h and July 20th,

This completad all the prelimin work on the
Pags-Lewistown Houte. The work govered praaiizally glavan'mkﬁiﬁgr
time of two p:*.rtles1 and 151 miles of preliminary survey was made
with an average of 23 men in eaoh party. 130 milea of projected :
location waz cbtained from tnese surveys, )

o extenalve instrumental survaye were made on
¥o. 2 in the Bitter Foot Mountaine exaept nnytne Uivideetcndegggs
mine a tunnel locaticn, An important survey was made from Garfield
east via Jamestown and up the Palouse River 2o the Divide. Two
parties worked ¢a this survey a totzl of eix months, covering 103
milea of line, or an average of .55 miles per day. Uost cf thio
work was through rough timher country.

In gonneotion with work om Route Mo, -1 ty start
in April, 1908, westward from Wisdom Guloh down thg heﬁgrwgtgr::u;d
the 8%, Joe Hiver. Provieions were trought from Iron Mountain by
pack trains and siored for further use. Thism was a wild rugged
territery of steep mountaln slopee and thick timber, The party,
averagicg 20 men, ran 54 miles of preliminary for 3% milee of
projectsd location, and were in tke fileld four months. Another
party started working eastward from the Fork of the river at Avery
in June, 1905, %0 meet the party just previocusly mentioned, Pro-
visiona werz paoked from St. Joe, Idaho over newly made tralle.
Thie party averaged 20 men, ran 21 miles of preliminary survey, and
were in the field two months. As 2 whole the work on this routa
was hard, dangerous and expensive, High water azd ios jams impeded
the work as frequent orcsslngs were neossesary.

In taking up the work on Route Wo. 4 the nature of the
territory is such that it might be well to make a division in the
E:ne:al deseription at Avery, the foot of the mountain grades.

etween July, 1905, and March, 1907, twelve @eparate loocation par-
ties were in the fleld, covering the territory between St. Pa
Paas and Avery very thoroughly. The leangth of adopted line is 25
miles, sc it can be sesn that every prospect was investigated and
gareful eurveys mads, to obtain the preasent suppcrted 1. gradient.
Base of supplies for these parties was Saltese and pack traine
were used for transportation.

A party started in January, 1906, working east from
Saltess to 9t. Maries wia Hangman Creek and the St, Maries River.
Work on this route oceased after the party had been in the field
four months and had surveyed 80 miles of preliminary and 20 miles
of located line.

Several parties in the meantime had been put to work
along the finally adopted route, as it had been declded as the most
advantageous, The work over this entire course was alow, The
territory wae wild, rugged and mountainous. Hany diffioulties were
encountered in the line of high water, ice jams and in making tralls
cauaing much lost time on the survey work, However, the work from
Avery to Benwah Lake was confined to the banks of the ¢, Joe River
and the problem to be solved wae the adoption of one side or the
other., Between Penwah Lake and the state line, the difflculty wae
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' flpding the beast route through the Coeur d'Alene Mountaine. Watts
Summit with the half mile tunnel was the best that could be found.

Following is a summary of the survey work for all routes:

Averazge number cf men in party 13
Total oumber of parties 20

"  time - months 76

"  milee of preliminn:{ surveyed ?gu

d " “ projeoted looation 154

" " ® located line 199

" " * adopted line gE
Fatio prelimipary to adopted E to l

" lccation v " 2 tol

ENGINEFTRING CRGANIZATION:

This Valuation Section was tullt under %wo ocongtruotion
divisiona. The Fast end between 8¢, Paul Pass and Avery was under
the juriediction of the Divieion Engineer in charge of Valuation
Section Montana 4, this porticn being under the direct eupervision
of a District Enginesr with four Resident Engineers and parties.
There was aleo a Tunnel Engineer with a force of asaistants at St.
Paul Pase tunnel, who reported direet %0 the Chief Engineer at Seattle.

The portion between Avery and the Idaho-Washington State
Line wae the major part of the Idaho Division and wae under the super-
wvision of a Division Englneer, three Distriot Englneers and eleven
Resident Englinsers with partles.

The Divielon Engineers had their offices at convenient
olnta in thHeir <erritory and reported to the Chief Engineer in

eattle.

CONTRACTS:

The clearing, grading, bridge and gulvert work, between
B8t. Paul Pass and Avery was let by contract to Winston Broe,Company,
who eublet the work %o six other oontractors. The territory between
Avery and Idaho State Line was included in H. C, Henry's contract,
He gublet to two other contractors, The firet sub-contractors in
turn sublet the work to nearly 100 different parties.

In considering the work under contraot and the prioces
paid, the inaccessitility of the territory covered by the heavy
mountain work along the west slope of the Bitter Root Mountains was
a seriocus matter, While it is a faot that the oontractors had the
use of a wagon road that was construoted by the Rallway Company it
ghould be borne in mind that this road was necessarily of a rough
nature with steep grades and might be called a slow freight road.
As a rule {4 was loocated a considerable distance above or below the
road bed, and equipment, tools, exploaives,eto., were taken from
the road to the work by men, Ihese conditions existed along the
entire line from S5t., Paul Pass to St. Joe. From 5t. Joe to Pedee
Viadust the line is quite favorably loocated for delivery of supplies,
etoc. by water. Between Pedee and the State Line the conditions as

to accessibility were agaln diffioult and expensive,
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In addition to the difficulties of transportation the
matter of obtaining men for the work was serious. A large amount of
other oonstruction work was in progress throughout the country and
the men were very independent and high wages prevailed. In man
cases men were shipped in over foreign linee of railroad or by gunt
©r in any pessible manner, at the expenss of the employers.

CONSTRUCTED LINE

Leaving the west portal of the St. Paul Pass Tunnel the
line descendes on a l.7% maximum gradient with development along the
steep mountain slopes. The directlon is generally east to the North
Fork of the St. Jor River, thence with a sharp loop it runs west
down the North Fork to Avery, which is the foot of 4the mountairn
grade. The peneral characteristics of this 21 miles are a sharp
curvature maximum 10 degree, hi&h trestles crossing side drainage,
deep cuts, high embankments, and numerous tunnels, A large share of
the excavated material was solid rock.

Weast from Avery the north side of the St. Joe River ias
followed on a W% gradient for about 31 miles tc a orossing of +hat
river, This orossing 12 made on two steel truss spans. From here
the scuth tank of the river les followed o Ramedell. At St. Maries the
S8t, UHarles fiver is crossed on steel ppans. Bstween 8t. Joe and Rams-
dell the gradient is level. The grading work on this last 52 miles
is extremely heavy for a valley line, 30lid rock being the predomin-
ating feature cof the oclassifloation. Leaving Ramadell a short tunnel
is used to plerce a projescting rock polnt and a orossi of Benwah
Lake 18 made on 2 long pile trestle. Heres the ascent of the Coeur
d'Alene Mountains is commenced and sontirnues for about 16 miles on
a 1l gradient to the funnel at Watts summit. After passing through
the tunnel a .U pradient 1s used $0 gradually descend the west
slope, The grading werk in this last section is steep side hill
development with largely sclid rock classification and many deep
ravines are encountered, requiring expensive bridges,

CLEARING AND GRADING:

Grading cgeratiﬂﬂa cn this sectlon commenced May lst,1907,
and were ocompleted July 15th, 1909. Olearing and grubbing on thie
sectiocn was & heavy item, timber being enoountered over the entire
distance., Part of the work was in vhe Govermment Forest Reserve,
where the usual extra precautions were enforged in re%ard %o burning
brush, and skidding logs. The solid rook work was all done by sta-
tion men using trap tunnels wherever possible, and cars and horses
to carry the material to the fills,

It was the policy of the Railway Company to hurry the
grading all possible while work was being done under contract, and
consequently many large temporary irestles were built which were
filled either by the Hailway Company forses or contract ocutfite
after the track was laid, Many of the bridges in the Eitter Roots
ware filled with materinl obtained in daylichting and widening outs
for snow protcotion, and others were filled by the sluicinc method,
In connection with the latter, large areas of land were purchased
from the Government and many milee of flumes were built %0 divert the
mountain streams to the plases where water was needed.
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BRIDGES, TRESTLES AND CULVERTS:

As previocusly stated under grading, numercus temporary
trestles were bullt on this seotion im order %0 prepare the line for
track laying as soon as possible. 2l were bullt on the west slope
of the Bitter Root Mountains and thelr total length was about 9800’
with an average height of about 110', the maximum being 150' and
the minimum 52', These structures required the use of approximately
8,000,000 F.B.¥. of timber and asbout B0 tons of ircon. The timber,
with the exception of the small dimension material such as bracing,
guard rall and ties, was shipped from Coast points via foreipm rail-
reade to Taft, Montana, then conveyed by teams to East Portal, thence
to the summit by the eleotrio tramway, thence distributed by wagon
road to0 the points closest to the asites. From the wagen road they
were taken tc the bridge erection with traveling blocks operated on
ropes orted by the standing timber, or fastened to the rcok
oliffs. e small dimension lumber was out in a portable sar mill
which had been established in the Clear Creek Valley by the Railway
Oompany. The iron for theee bridges was shipped from the Tast,

The coneorete foundations for the Kelly and Clear Cresk
viaducts were built during the early construction periocd, the equip=-
ment, oOement, eto., being brought in by team from Taft, Montana, The
eteel work was fabricated in the Fast and shipped on forelgn lines

. o Plummer, Idaho, from where it was taken to the bridge eltes h¥
work traln, OClear Oreek bridge is 165' high and Eelly Creek 205
high, and the steel erection was done during the winter of 1908, a0
the diffioulties in the deep sncw are obvious.

Along the St. Joe River, Avery to Ramsdell, theare are
geveral small Pile bridges. The important struotures are the steel
spans used in oroesing Slate Cresk, the St. Joe Rivaer and the 5t,
Maries River. The concrete foundation for the St, Joe River crossing
was placed during early comstruction, material belng hauled from
Ferrel, Idaho, by wagon. Ferrel is situated at the head of navigation
on the 8t, Joe River. Material was delivered to that point by boat.
The other steel spans were placed on timber foundation., Falee work
for the St. Joe River orcessinz waa bullt to carry traffic and track
laying was not delayed for its construction, The other steel bridges
required no false work, girderas teing erected when the traok reaghed
then,

The bridge at Famedell over Benwah Lake was about 28007
longs and has seven plles per bent, Files are 1L00' long, some cf them
being two 50' atioks spliced. Timber for this bridge was brouzht in
by raft on the lake.

Between Ramadell and the Watts summit several large
temporary trestles were btullt, timbaer and piles bPeing hauled by team
to ths gites.

The permanent structures at Chatooclet and Pedee Crecks
were tuilt during construstiocn. Foundation materlial was delivered by
boat. The super-structure was fabriocated in the East and shipped %o
Plummer over forelgn rails from where it was taken by work train to
the polnts of ereotion,

Few plles were used on the Bitter Root structures,while
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those along the St. Joe River were prastically all pile bridges,

The culverta on thla seotion were largely buillt of hewn
logs obtalned along the right of way, although a small amount of
squared tiaber wes used where depirable loge sould not bte found,
Preparation of foundation for the culverts under the aigh embank-
menta was a matter of oare and expense.

TURNELS:

On the Bitter Root slope west from Foland there are
pixtezen tunnels varying in length from 183' to 1516', The total
length 18 B4EN', 8cme of theee requirsd timber lining, a few being
through aslt-nuatainigg solid rock. Timber used in lining was
approximately 2,000,000 F.B.M,, with about 1200 oords of lagging.

A small part of the lining timber was obtained looally
from the Olear Creek mill, but moet of it was shipped in from othar
points, Between Avery and the state line on the west there are 3
tunnels varying in length from 341 fset tc 2550 fest, the last
being Watte Tunnel near Sorrentd. All of these tunnels wera timber
lined, involving the use of about 2,000,000 F.B.M, of tirber.

Tunnel #37, near Herrick, oaved in at the portals scon
after track was laid and 1t wae negeasary %o oconstruct a run around
track for the operation of trains while the tunnel was mads safe by
placing a conorets lining.

Jonorete lining has been placed in the other tunnels that
require it ainse the line waa opened for traffio.

EPECIAL FTATURES:

Speclal features pertalning to construotion on thie
Valuation Seotlion oan be enumerated briefly as followe:

An eleotric power plant was bullt at Taft, Mont., with
transmission line to the S5¢. Paul Pass Tummnel., This iz more fully
desoribed in the history of Valuaticn Seotion Montana k.

A portable saw mill was set and pperated at the
expense of the Railway Company in the Bitter Root Mountalns for
outting small dimension lumber for bridges, tunnel lining, and
oulverta, This mill was located about a quarter of a mile from
the lins up Clear Creek wvalley. 7The machinery was hauled from Taft,
Montana, where it had been shipped by rail.

As previcusly indicated by the desoription of the
reconnoiseance, the territory in the Bitter Root Mountains wae
unsurveyed and no roads or tralls were in existenoce, consequently
it was negessary %o comstruot a maln wagon road between Taft, Mont,,
and 8%, Joe, Idaho before construction could be undertaken, The
part between Ft. Joe and Avery was built by H. C. Henry, and the
part between Avery and Taft, by Winston Brothers. All the work was

den2 on & force account basis, and coet the Hallway Company about

Michael Sol Collection




a4

$335,00C,00, The major portion of thie rcad lies in ths state
of Idahe and ig therefore chargeable to this Valuation Ssction.

An electrically operated fiva ton cadle tramway was
built from the east porial of the 8t. Paul Pasa Tunnel tc the
summit of the Bitter Foota for handling bridge <imber, rail,ete.
for the west slope. This was about F000' leng and wae “wuilt of
native hewn tiwmbar.

The forest Zire of 1910 which burned up es2ra, con-
gtruotion materinl, oamps, equipment, buildings, bridges, eto.,
between Avery and Salteee and so damaged the line that operation
was suspended for sixtesn days, represents a large item of oon-
struction ooet. The bridge filling by eluleing wae in progrese at
the time of the fire and many miles of timber flumes were Turned,
which were reconstruoted to ocomplete the work, This 1§ more full
desaribed in the Hiastorical Bketch on Valuatlon Seotion, Montana 4.

Sericus slid=e have ccourred rraotically cvser the entire
length of this section. Some were taken out by the contracters'
foroes during early oonstrustion, and some by the Railway Oompany's
forces after track was laid. Some of the more important will be
mentioned as follows:

A 8lide coourred at a point about one and cne-half miles
west of Calder which guspended traffic and necessitated a run around
track. The alignment was afterward changed at this point to allev- |
iate future trouble.

A pand cut about two mlles east of S¢. Joe has given f
trouble ever aince traffic was started. Oteam shovels havse been |l
inatalled four or five times and thousands of yards of material

expavated, and the alignment has been ohanged several times.

Trouble is etill experienced here, however, and 1% is negeasary to

clean the ditohes severai times a year with a ditching maohine.

A Shoo Fly was built through the St. Joe station grounde
pending the completion cf the big out just east of the depot. This
out is very wet in the west end and hae given considerable trouble.

A large amount of material has been excavated with a steam shovel w
here and the material used for widening and raising embankmente
between St. Joa and FAamadell, i

At a point one-aalf mile east of Omega a slide occurred
of approximately 24,000 cubic yards, which necessitated the uss of o
Shoo Fly, A steam shovel mas used in clearing this slide and a
permanent ohange of alicnment made,

Continuous slidea before track laying at the so-galled

Lit4le Plummer Cu% about one and one-hal? miles east cf Karnac
necessitated the oonstruction of a temporary linas on 14 dagrue

ourves. In 1810 a contrast wae let for filling the bridge over

Little Plummer CreeX, the material to be taken Irom this cut,

The out £1lled up almest faster than 1t ocould be excavated and the (i
smbarkment spraad cut and gettled taking the bridge with it and _
sericusly damagzing the conorete culvert. An entire new brildge wase iy
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built and work was temporarily suspended. In 1911-1Z a Railway
Company steam shovel was operated in this ocut and the materinl hauled
for bridge filling, From this work it developed that it would be
impossible 10 obtain a safe line through the out and a permanent

line change was made using 11 degree ourves. The btridge has been a
continual source of trouble and has jJust recently teen replaced by

a substantial f£i11,

These few cases only mention the more serious troucles
due to these causes. During the yeare of 1510-11-12 several extra
gangs were employed on this sectilin removing dangercus rock,widening
and daylighting cute, revising the alignment and clearing slides.
Their work was in connegtion with conetrustion of the line,

Embankment subsidence alonz the 5%t. Joe River ie an item
of importance, especizlly between St. Joe and Ramsdell.

An unusual amount of shriniksge cccurred on the 11l be-
tween Sorrento and the atate line, necessitating train hauling a large
amount of material to keep the track in condition for operation,

TRACK LAYING AND BALLASTING:

The %track materizl on this section with the exoception of
that on a few miles in the Eit¢ter REoot Mountalne was all stored in a
material yard at Plummer, Idaho, where a comnection with the O.W.R.% N,
Hailway was mads an! several storage tracks laid to facilitate
operations.

Beginning on April 24th, 1908, track was laild east from
Plummer reaching Pedee wiaduct on June Eth. The erection of the steel
on Pedee and Chatcolet vieduct delayed work until July 10¢h, when
work was resumed and continued east reaching Clear Creek viaduct,
Mile 112, on September 30th, Track was lald from Plummer west to the
atate line in November.

Track between S8t. Paul Pass Tunnel and Clear Creek Viaduct
wag laid by hand in the fall of 1908, The ties had been made looally
and previougly distributed by team along the road bed, The rail and
fastenings were shipped ¢o Taft, Montana, thence hauled by team to
East Portal where they were transferred to the tramway and taken to
the summit. At the summit they were transferred to wagons for die-
tribution along the line. The diffioulty and expense of these opera=-
tione are obvious, but it was imperative that this track be lald as
the snow season was coming and it was needed for the erection of
Kelly and Clear Creek viaducis., A delay in the erection of these
bridges meant a subsequent delay in the opening of the line for traffis.

New 85 pound 33 foot rail wase used with native ties, The
original ballasting was done in 1305-09 when about a four inch 1ift
was made, gravel being taken from four pite. That part of the line
between St. Paul Pasg and Avery was ballasted with material taken
from gravel pit at Hauzan, Montana, That part between Avery and
Ramadell was ballasted from the Pyle gravel pit located between
Calder and Herrick. That part between Ramsdell and the state line
wae tallasted with material from the pit at Malden, Washington.
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Stripping was Tequired at the Pyle gravel pit., The track between
Avery and the state line on the west was glven a final dressing with
gravel from the pit at Kenova, Washington. A second 1i1ft has been
placed over the entire line, some work belng done yearly.

WATER SUPPLY:

Water supply during conatruction was obtairned from various
natural regourcea aloag the line shich have in many cases teen furiher
developed and establiehed as permanent stationa. A deep well was
drilled at Borrentc for a permanent supply.

FENCES AND SNOW PROTECTION:

Right of way fenoe with the necesaary croesing facilities
was bullt after track was lald, the material being distributed by
work tralim.

The daylighting and widening of cute were done in many
cases for snow protection., Snow sgheds were built at the tunnel por-
tals in the Bitter Foot Mountains.

BUILDIRGS:

An engine terminal consleting of a twelve stall round
housa, fuel nil storage, turn table, sand storage, clicker pit,
coal storage, ice house, oto,, were bullt at Avery. The topographio
features here required a large amcunt of expengive filling in the
river valley for %he gcnetruction of these bulldings. The looality
12 no%t a deairable one and it was necessary to construct apartment
hougea and a hotel for the convenience of the emplcyee in order to
keep efficient help at this point,

Comtination passenger and freight depots were built at
Avery, 5%, Joe, €%, Maries ané Sorrento. A small depot was built
at Herrick., At Plummer Juncilon a very arsistlic bungalows depot was
built with extensive platfcrms. A freipght houee is maintained at
Plummer, Engine terminales for the btranoh line tralns are meintained
at S4¢. Maries and builldings for Division Offloes were bullt trhera,

Puildinge for section faocilities were built at plaoces
convenisnt to the work,

TELEGRAPH:

The %elegraph material was distributed by werk train,
Telephones were installed in boothe at blind sidings and in the
depots.
SIGNALS:

Automatic elgnals were installed as scon as practicable
after the line was in operatiom.
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ELECTRIFICATION:

The east end of this section from Montana State Line
10 Avery 1s eleotrically cperated. A subetation has been built
at Avery, Power is obtained from the Montana Power Company's plant
at Thompson Fallas, being transmitted to the substation at 100,000
volts alternating ourrent, where it is tranasformed and regenerated
to 3000 wvolts dirsot ocurrent for train operation,

OPERATION ARD MANAGEMFNT:

The part of this Valuation Section between S5t., Paul
Pags and Avery 1s included in the Uissoula Operating Divieion,
the officee teing in Missocula. The remainder, or the part between
Avery and the state line on the west, is a part cf the Idaho Diviseion,
with officea in Spokane,
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VALUATION SECTIONS IDAHD 2 & WASHINGTON 2,

The Plummer Junotion to Manito Line uauslly known
as the Spokane Line was built in 1213, to gain entrance to
Spokane. About 15 miles of this line lies in the State of
Idaho and for Valuwation purposes 1s called Valuaticn Section
[4aho 8. The other portion or about 5§ miles, ie in the State
of Washington, and 1g called Valuation Section Washington 2.
At Manite a connection i1s made with the O. W. R, & K. Hy.,
whoge track is used by the <. M. & St, P. Co., vetwean that
point and Spokane.

Wnen the Fuget Sound extension waz firast contem-
plated it was intended that the line pasg through Spokane
and records ghow that in May 1905 a report was made on
available placea for the location of freiint and passenger
faol1litieg In that city.

In the fall of 1906 a very complete reccnnoise-
sanca was made covering esveral main line routes through
Spokane and an alternate main line with & branoh line to
Spokana. From this report it weaa deoided to route ths
main line as it w=a built and build the Spokane connection
later, This raport covered about 750 miles of line,

In the fall of 1902 tha surveys for the tranch
line were undertaken. An exhauetive reconnolseances was
made of 2all the territory lying south of Spokane and nerth
of the maln line batween Malden, Washington and Ramsdell,
Idako. It seemed at this time that the most advantageous
line would be one through Coeur d' Alene, Consequently
very thorcugh investigaticns were made with that in view
Report was made covering the route leaving the main line
at Ramsde=ll: thence following the St, Joe Elver and the
Coeur d4' Alene Lake PBanks to Coeur d' Alens. The gradients
on this route were excellent, but the expensive bridge
work prohibited ite construscticn.

A route leaving the maln line at Plummer =2nd
paseing tnrnugh Coeur d' Alene was then invegtlgated very

thoroughly. rofiles obtained with barometric resdings
indicated that there was a wida choloe of gradients.
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Following this lsst reconnoissance a location party
wae placed in the field tc obtaln further informaticn. his
party worked from Deceaber, 1902, until Maron, 19C9, The in-
formation obtained from this survey indicated that tha route
through Cosur d' Alene would be very expensive and consequently
a8 route leaving the main line at Malden wae investigsted.
Parties were in the fleld during the summer of 1909, invegti-
5at1ng %2 line from ¥alden to Spokans, via Plaza and Eangman

reek, or an alternate main line conneotion betwean Rosallia
and Plaza., These surveys 4id not develop a desirable loca-
tion 8o the parties were transferred to Plummer te further
inveetigate that route. They worked all fall and through the
winter until late in March, 1910, and their aurveys clearly
indicated that nothing deslirable ocould be found passing through
Coeur 4' Alene,

Curing tha summer of 191C reconnolesance was made
investigating the poecitilities of a line conneating with the
O. W. R. & N. near ¥ica and in the following winter two looca-
tlon parties were put in the field with the result that two
gurveys were made, one connecting with the O. W, R, & N, at
Mica and one at Dishman, the lattar with the idea of obtalning
& better grads tetween Mics and Dishman than the present
operated O. W. H. & X. The gradients on these surveys were not
satisfactory so the project was temporarily abandoned,

In the fall of 1911 another reconnolssance was mads
which out-lined the final route and durlng the winter of 1911~
12 the final location survey was made.

Records ahow that between 1902 and 1911, 302 miles
of reccnnelssance, 550 miles of preliminary and 59 miles of
location survey ware made to produe the 20 miles of adopted
and conatructed line, or 33 miles of preliminary and 3 miles
of location for each mile of adopted gurvey. Muzh of the
work was done in winter weather when considerabls gnow was
encountered., The tarritery on Plummer and Epokane route was
largely covered with timber, but was settled to some extant and
teams wore used for transportation.

The construction wae carried on under the super=-
vigion of an Apsietant Engineer with three residency partiss.
The Asslgtant Engineer reported to the Division Engineer then
in charge of the construction of the Epokane terminals, who
in turn reported to the Agsistant Chief Engineer in Seattle.

Thie branch leaves the main freight line at Plummer
Junction, Idaho, and travels in a gensral northwesterly
direction to its destination. At Zlummer Junction it crosses
over the Wallace Eraror of the 0. W. E, &4 N. Co,, and the
waters of Flummer Creek on one etructure. From here 1t
elimse for about two miles on a 1 percaent gradient to a
pummit, then descends on a .75 parcent gradient for eix wmilles,
then rises agaln at the same rate over A short summit Qnd
desconds to Merritt, thence rises 2t the pame rate to Saxby.
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From Saxby the e¢radlent is generally descending, .75 percent

maximum until the Amwaco Branch cof the O. W. K. & N, near Eell

. is crossed, from wnich place an asoent is made on a 7/10 percent
gradient to Manito. Maximum curvature is 3 degrees except at

Plummer where three 10 degree curves occur, nngrﬂanita where

E ﬁsdgg:se curve 1s ueed in making connection with the 0. ¥,

The grading, clesring, bridgs and culvert work was
done under contract by H. C. Henry, who suclet to thres other
firme, namely® Otto Hanson, Carleon & Chipdahl, and Henry &
McFee. The two former did all their own work but Henry &

UzFee relet a portion to smaller contractors., Outfita for

the construction cn the north end were delivered on the O.

W, Be & N, at Lookwood, a point about a mile rorth cof Ysnito
Junotion. From there they were moved over the county roads

to the places of operation., Outfits for the central portlion
were delivered on the O. W, R, & N. at Ford, Idaho ard
delivered from there, For the Bouth epnd Plummer was the

Point of delivery by rall, from which place they wera taken

to the work over the county roads. The ccunty rosds on the
northern end of the line wers in falr oondition and very little
work was Tequired, but for the central and southern portiong
conaidarabtle work was regquired for transporting the heavy outfits.

In general' the portion of the line in Idaho required
clearing - some quite heavy. The porticn in Washington is
largely through land that had been previously under cultivation
tut some clearing wac required where unimproved land wes en-
countered. The grubbing varied in proportion to the clesring.

The grading was fairly heavy, averaging about 44,000
cubic yards per mile, largely of claseified material,

A pteam ghovel was used in the two rock cute on the
work at Plummer Jumation, The rock in these outs was blue
basalt, and was extremely hard. &Eteam drills were used and
an extraordinary amount of explosive; notwithstanding which
conslderable of the rock required a second breakling up refore
the shovel could handle it. Part of the material from these
cute was hauled across the then opsrated main line to make
the fills on the wye tracks and the wagon road to Plummer.
Thies necessitated flagmen each way from the orossing and
delayed the work to eome extent. Special precautions were
al ac observed ir ragard to blasting on account of the close
proximity of the two operzted lines of railroad, namely!

C. M. & St, F, end 0. W, F. & N. The two cute across the
draw from Plummer Junction on the loop curve were tsken out
by station men. The rock here was unususlly hard. MNest of
this material was hauled acrose the bridge over Plummer
Creek and the O. % R, & N. and uged in the station ground
filling., A steam shovel was moved over the county road from
Plummer Junction to the first summit cut and did all the work
up to Mile Eixtean. Some of the material on Milss Eaventesn
and Eightesn was wasted above grade on acoount of tha 4iffi-
culty of maintaining track and hauling in the deep snow, and
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a desire to push the work, & sscond steam shovel that was moved
over county roads from Flummer did 211 the work on Mileg Fourteen,
Fifteen and Sixteen. On Miles One to Thirteen inclusive, two
steam ghovele were uged in the heavliest cuts, ones being moved
overland from ford and the other from Lockwood., Some of the
lighter grading on thess miles was done with teama. Bridges
were built as per C, N, % St. P. standard plang. Materlal fer
the btridges at the noerthend was delivered by the O. W, E. & ¥,
at Bell and for the gouth end at Plummer. Fart of the material
for the central portion was delivarad at Ford, Teams were used
to transport material from the polnts of delivery bty rail to

the scane of erection., Cedar plling was used, procured at

St. Maries, or in the vicinity.

Seversl overhead wagon bridgss for both public and
private roads were built on this line.

Fart of the culverts in Idaho were bullt of newn
timber ohtained on the right of way. Suitable timber wae not
always found at culvert sites and some of this material was
hauled for considerables distance, The other timber culverts
were bullt of sawed timber hauled with teams from the 2logest
point of delivery by rall. Some of the culverts under light
fills were constructed of corrugated irom pipe.

The track war laid bty hand in June, 1913, using
Plurmer as the material base. New 90# 33' ralls were lnid
for the main line with lighter second hand materisl in
seidinga. A large rortion of the tles were purchased else-
where along the C. M. & 5t. P. line. A few were obtainasd
on the right of way.

Eallset for the south end was brought via the
main 1ina from the Xenova Cravel Pit. The most of the ballast,
however, came from the Spokane Eridge Pit about 12 miles east
of Dighman on the Coeur 4' Alene line. £Ap extraordinary
amount of ballapgt wag uzed on aocount of the recently constructad
fille settling abnormally under the weight of traffic.

A temporary water tank wae installed at Camas Creek
abtout four miles nerth of Plummer Junction for use during
track laying and ballasting., Permanent water stations with
Arilled welle were instzlled at Plummer Junction z2nd Manito.

Eoon after track wasz laid material for right of way
fence was distrituted and fences bullt in accordance with the
State specificatione, and with oattle guards or gates at the
road croeeings, 3as needed,

The tuildings were constructed by Uompany forcee after
track wae laid, Depots were built at Plumzer Junction, Worley,
and Manito, and shelters at the less important eidings. Pulld-
ingse fai gaction facilities were built at places convenlent te
the work.
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Telegraph materis]l was distributed by work train and
wire strung as soon &= poseible after track was laid, Despatcher's
telephones were installed in booths at blind eidinge in addi-
tion to the regular instrurente in the dspots.

Automatic elgnale have just recently been ingtalled.
Thie 1ine 15 operated as a part of the Idaho Division.
SPECIAL FEATURES QOF CONSTRUCTION:

An epapecially expensive feature of the construction
gcocurred at Plummer Junction where it was necegsary to change
the main line of tha C. M. & St. P., the ¥allace Branch of the
0. W. K, % N., and build a new channel for Flummer Creek.
Originally the main line of the C., M. & St. P. passed through
Plummer Junction on a tangent lying north of the present dspot
location., To ottain sufficlient room to make the loop and ob-
taln 2 proper overhead clearance over the O. W. R, & N. the main
line was changed, leaving the tangent east of the depot on a
10 degrese curve, thence swinging back on enother 10 dagree Curve
which curve continued forms the loop for the Spokane line. The
main frelght line connects with the cld tangent weet of the
depot. A comparatively level grade was desired through the
station grounds where the paseenger traine would make the ste-
tion stop, which necessitatsd changing the 0. W. R. & N. Wallace
Branch to malntaln proper clesarance. A new roadbed was built for
the O, W, BE. % ¥. on the North side of the Creek channel and a
new channel made for the cresk. This gave the advantage of
orossing toth the railroad and the cresk on one bridge.

Tha winter of 1918-13 was exceedingly eevere in the
vicinity of Plummer., About five feet of snow remained on the
ground for a long period of time. The weather wae exceedingly
cold. The contrsctors had not expected such weather and were
not prepared to combzt it. Their water supplies for steam
purposes were frozen and deep enow was a great impediment.
Men would not work in the asevere weather so conaiderable los.
was experienced by all. The contractors cleared the srow for
the fille under construction, but, unfortunately, the ground
had frogzen previously and when the spring thaw came these
fille ssttled ard srread in such a mannar that many of thea
ware almost entirely rebuilt. When the track was 1laid they
again gave way 2nd were raised with trair hauled materlal.
Wing ties were placed on =211 the big fills while ballast was
being hauled to guard againet the track tipping and overturn-
irng rolling stock, Damage was also done to bridge ends bty
this settlement.

Michael Sol Collection




B3

VALUATIOR SECTICKS IDAHO 3 AND 3A

The St, Mariee Branch leaves the main line at 5t. Maries
and extends in a general southerly direction about 73 miles to Elk
Aiver, Idaho. The portion between St. Mariee and Purdue, or about
50 miles, le designated as Valuation Section Idaho 3, and that be-
tween Bovill and Flk River, Valuation Section Idaho 3A. Between
Purdue and Bovill the tracke of the W. I. & M, Ry. Co. are used,
thie portion beingz designated as Valuation Seation 3B,

Some reconnaisesance work, along the rouvte adopted for
construction, wae done in connection with the main iine, Valuation
Secticn Idahe 1, in 1905-06. Early in 1907 another reconnaissance
trip was made in search for a branch line as now built, and in July,
three location parties were placed in the fileld to develop the possi-
bilitisa, One party started at St. Maries and worked up the Bt.
Maries River to Santa. The second party started at Santa and worked
up the river tc the summit between the 3%, Maries River and the sast
fork of Potlatch Creek. The third party worked down the last named
oreaek to a4 connection with the W, I, & M. Hy. at Howill.

The §t. Maries Biver 1lies in a narrow tortuous ?lllﬂ¥. at
many places narrowing to a box ocanyon with abrupt roock oliffe. he
river bottom is covered with a thlok growth of brueh and the river

is subject to quick rises, often riming during a summer rain so that
fording ie impoeeible. Wagon rcads were in exletence for about 40
miles south of St. Maries and teams were used for hauling supplies
to the parties in thie district, South of here pack trains handled
the campe and suppliea.

These parties finished a conseoutive preliminary survey
with information for a projected location between St. Maries and
Bovill, and were called in in December, .

Another party was sent out in February, 1908, to etake
and revisee the projeoted loocation. They finished their work in
June. Work then temporarily ceased along thie route as it had been
decided to investigate & poesible route between Flummer and Potlatch.

In November, 18908, two engineers made a trip lnvestigating
the poseibilitiea along ths laet named route. They made a report
covering either the departure from the main line at Plummer or
Sorrento, and on various alternative features covering summits,
gradients, etc., and also inveetigated the traffic possibilities to
a considerable extent. Thoir trip covered about 50 milees and was
very thorough.
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In Tiecembar of the same year a party, averaging 18 men,
atarted a preliminary survey south from Sorrente along the route out-
iined in reccnnalssance, with Potlatch as the objective point. They
ran a consecutive preliminary between these two pointe, were in the
field eleven wesks, and made BE milea of survey covering all the im-
portant points very thoroughly. The territory traversed was covered
with a medium heavy growth of timber, and deep 8now was encountered
during the entire perlod of the work. Coneiderable time was lost
due %o inclement weather.

A comparieon between the projected location along this
last mentioned routes and the information at hand on the S5t. ries
tc Bovill route indicated the latter aa the more deeirable, con-
eequently that survey wap retraced and oconstructicn atarted between
§t. Maries and Bovill in April, 1909.

In the meantime surveye had been made between Bovill and
Elk River, and in July, 190%, two parties retraced thia survey and
made revisicns at the ﬁuby and Elk Creek summits. Constructicn was
begun between Bovill and Elk River in July.

Summarizing the survey werk, 270 milee of reconnaissanoce,
266 miles of preliminary and 224 miles of location survuey, were mads
to produce the 71.7 miles of adopted and constructed line, or 3.7
miles of preliminary and 3.1 miles of loocation survey to one mile of
adopted line. PFarties were in the field for a pericd of 23 months.

The line as conetructed follows the St. Marles River quite
cloeely for about 40 miles, in which dietance four croesinge of the
river are made on timber Howe truss spans of variocus lengtha. There
is necessarily a large amount of sharp curvature ueed in following the
meanderinge of the river, The gradient la practically level until
mile 10 ig reached where an ascent 1s commenced on a maximum 2% gradi-
ent to Hover in mile 14, Just north of Hover the river makes an abrupt
turn and a tunnel wae neceseary to pass through the high rock oliff.
From here to mile 43 the gradients are light and generally rising.
Between miles 43 and 48 the line pamses over the summit between the
§t. Maries Fiver and Potlatch Creek with heavy side hil)l development
work and a maximur of 24 percent gradients on thes north slope and 2
percent on the eouth slope. Between mile 48 &nd Purdue the gradlents
are light. Between Bevill and Elk River a Buocession of rolling gradi-
ente occur, &8 the line passee over three summite with & maximum of 2&
percent gradiente, At Neva a tunnel ie ueed to passe from the Ruby
Creek to the Shattuck Creek drainage.

Contract for the clearing, grading, bridge and culvert
work wae let to H. C. Henry, who in turm sublet it to several other
contractora. The exieting county road was used for the iransportation
of equipment and supplies on the first 42 miles south of St. Maries, &
commissary being established at St. Maries. Between the 43 mile point
and Elk River suitable wegon rcade were not avallable, consequently 1t
sag necessary to conetruct a main road for the entire distance, with
branches to the various campé. This was done at a heavy expense. A
commissary wae established at Bovill for this portion.

Clearing and grubbing were required over practioally the
entire line, All merchantable timber was skidded imn such manner
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that it could be readlly loadsd Ly work trailn and diepceed of leter.

The big fille on the St. Maries wye were made with material
obtained from the big cut in the St. Maries yarda. A ateam shovel witL
dinky traine was ueed for thie work. The grading between St. Maries
and Sherwin was largely done by station men, although teame with
E?uniad eoTapera were used on aome of the work between Santa and

arcia.

A atear shovel cutfit waeg used for the heavy workx on miles

48 and 48. Thie srovel was shipped ts FPurdue on the W. I. & Y. fAy.
end brought from there over the newly constructed grade to the point
of operation. A steam shovel was aleo ueed on the henvy work juat
south of Bovill., The remainder of the grading to Elk River was done
by etation men. Taken aad a whole the grading on the entire line was
mediumly heavy, sveraging about 27,000 cubic yards per mile hetween
St. Maries and Bovill and about 24,000 betwsen Bovill and Elk River.
Claseified material predominates.

The tunnele at Rover and ¥eva are both standari eplid rock
sections linmd with timber. Overhreak ocourred im both. The lining
in the tunnel at Rover waes hauled fror St. Marles, a apecial branch
from the mwaln road and a terporary hridge over the river being re-
quired for delivering to the tunnel site., The lining in the Neva
tunnel ie partially hewn timber, which was obtained cloes by. The
gnwed timber was hauled from Savill.

The bridges on the first 10 miles are principally plle
trestlees with the exception of the timber Howe truss apans at the
river croeeings, For the ecuthern pertion the more important bridges
are frames esructures on mud block and pile foundations.

The timber for this work on the first 40 miles wae hauled
from St. Maries by team, with the exception of the piling, which was
cbtained from the closeat possihle etanding timber. The Howe trusa
epane were erected bv the Raillway Company's forces. The other work
was dones by gontract. The timber for the bridges on the south end

wad hauled from Bawill.

The culverts are prineipally bullt of hewn loge obtained
on the right of way.

Track laying commenced at St. Maries in October, 1908, and
wag extended t0 the firet St. Maries River crossing in mile £ that
month. It wae held up nere during the construction of the bridge. The
falsomurk for the other river croasines was built strong enough to sus-
tein traffic, and trask reached the fourth crosalngs in mile 34 in
February, 1210, The faleewocrk here had been taken out by the high
wator, consejuentiy work wae held up until May when the faleework was
replased and track layinz contlnued %o the comnection with the W. I. &
M. Ry., at Purdue, Th= work hetwden 5%. Maries and Purdue was dono
with & %rack laying machine hut undor sdverse weather conditions, ae
the anowfall was heavy and sontlpuous. The difficulties of keeping a
nexly laid track clear of snom are shvisus. Track wae laid between
Rowill and Elk River in June, 1310.

Sevanty-five pound relay and sixty-five pound new rail
#as ueed, The former op the firet 38 miles south from 5%. Mariee

Michael Sol Collection



26
the latter from the 32 mile point to Elk FRiver.

Pailaat for the line north of Purdue was chtained from
Sherwin pit, Stripping at thie pit was done by force account before
track waa laid.

Balliast for tne 1line south of Bowill was purchased from the
W. I. & M. Ry. f.o.b., cars at Bovill. Pallasting waa done in i910.

Water supply for track laying was taken from the various
streams along the line, Permanent tanks have slnce been eatablished
where naeded.

fignt of way fence with necessary orossing facilities has
been built whers needsd sinse the track wase laid. Material for the
bulldings waa delivered by train and construction carried on by the
Company forces., One etory frame depots with agent'e living rooms were
bullt at Fernwood and Elk River. At Boviil the W. 1., & ¥. depot ls
uged. A fuel pil supply atation was bhuilt at Bowill.

Ehelter shadse were placed at the leas important side tracks
and section crew facilities built at places vonvenisnt for tne work.
A emall engine terminzl, coneisting of a 5 stall roundhouse, eand house,
fuel oil supply and storage, ato., was bullt at St. Maries to care for
the branchn line engines.

Telsgrarh material wae distributel by work traln soon after
track laying was finished and waa erectad by the Hallway Company forces.
Eﬂluphoneu ware installed {n hoothe at blind sidings as well as in the

apots.

The branch 18 opefated as & part of the Idmbo Divieion.
Standard equipment is used, the traffic being heavy. Flangsers and
snew plowa ars used to keep the traok clear iu:ing the winter esasomn.

SPECIAL FEATURES

Serlous slidies have pcourred in many places eome of which
were removed by the contractor's forces during the construstion but
many by the Rallway Company forces after the track was laid.

Suksidence has heon excessive on smhankmenta in the river
valleys.

Small foreat firee ocgurrad during the construction, origi-
nating from camps and other oustomary causeg, for which the Railway
Company paid daragss to the timber owners. Damages wers alac paid for
timber destroyed Dy blasting.

The raterial in the viclnlty of Snerwin is dielntegrated
granite which at the time of the excavation was solid rock, but
through the action of the elements 1t now has the appearance of eand.
This material was taken out on a on¢ to one 8lope on acoount of this
di#integraticn.

Permanent road changes wereg necessary in many places on
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aoccunt of the confliction with rallway grading. These ohanges
were at the expense of tne Railway Company.
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VALUATION SECTIONS IDAHO 4 AND WASHINCTOR 5.

The Upeur d'Alene Branch leaves the C, W, R, &
N. at Dishman, Faghington and extends in a general easterly
direction to Coeur d'Alene, Idaho, a dietance of about 254
mileas, about 12 cwilea of which lies in the State of Washing-
ton and for waluation purposes ia oalled Valuation Section
Washington 6., The other porticn ls in Idaho and is ealled
Valuation Seotion Idato 4, The O, W, R, & K. tracks are
used between Dishman and Spokane uUnder agreement with that
Coapany.

The exploration and survey work for this Branoh was
made in connecticn with the work cn the proposed FPlummsr to
Spokane Line via Cceur d'Alene, an independent branoh from
Spokane to Coeur d'Alene beling declded upon when 14 was
found that an economical main line conneotion to Spokane
through Coeur d'Alene could mot be obtained. About 102
miles of reoconnclesance, 123 miles of preliminary survey
and 41 milee of loostion survey were made to produse the
line as constructed, or about five miles of preliminary
and 1.6 miles of looation for eaoh m*" of adopted survev.

The line ae constructed lseaves Dighman on light
adients and ourvature over a slightly rolling oountry to

he Washington-Idaho etate line. Juet ecast of the state
line a croseing of the Bpokane River is effected on a“hipgh
steel bridge. From here it follows the Spokane Hiver on

an undulating grade line one percent maximum and with 4
degree ocurvature. Juat west of Coeur d'Alene orossings

are made cver the Spokane & Inland Empire Rallway, Spolkane
& International Hniltnrf and under the Northern Paoifioc.

The terminus at Coeur d'Alene 18 on a dock at the lake front.

The Construntion Engineering Organization con-
sisted of one Distriot and three Hesident ineers with
parties, The District Engineer reported to the Division
Engineer in Spokane who had charge of meveral pieces of gon-
struction work in the vicinity. He in turn repcrted to the
Asgistant Chief Engineer in BSeattle.

The line was ocnstruoted under the name of The
Idaho and Western Rallway. COContract for the clearing,
grubbing, grading, bridge and oculvert work waa let to H,
. Henry, who sublet the entire line. Construction was
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begun in April 1910 and track laying completed in April 1912,

Prastioally no clearing was encountered between
Diehman and Spokane River. East of the Spokane River and co-
caslonal plece of unimproved land and a few orchards were
enoountered that necessitated clearing. Grubbing was paild for
as per speoifications.

The grading on the first ten miles east from Dishman
wa® light. Very little roadbed excavation cccurs, the embankments
being bullt from side borrow. This work was done with teams.

In the vioinity of Spokane River some heavy cute and fills were
encountered, whioch were taken out with steam shovels, PBetween
here and a point seven miles west of Cosur d'Alene the grading
was fairly light, although in Miles 10 and 1l scme heavy cuts

were taken out, This work was done by teams with wheeled scrapers
and fresnoes. The last seven miles entering Ooeur d'Alene are
fairly heavy with considerable classified material. Steam shovels
were used on this work.

Pile trestles were used for necessary openinge with
the exception of the Spokane FRiver croasing. The material was
partly native and partly cosat timber delivered over the exist-
ing linee of rallroad toc the ¢loesst station and taken to the
point of erectlion by teanms,

A temporary frame bridge on piles was bullt across
the Spokane ERiver to avoid delay to track laying before the
permanent work was commenced, although track was not laid un-
t1l the permanent work was well under way. Consequently the matsrial
for the substructure was all shipped in on foreign rails. The per-
manent bridge conslsts of four 50 foot deok plate girder spane with
oonorete trestle apnroachea. Work was Legun in August 1910 and fin-
ished in February 1911, the substructure belng bullt by contract
and the superstructure by Company forces. Through a speonial ar-
rangement with the Bpokane & Inland Empire Fallway, the foundation
piles were unloaded from the car on their maln line, opposite the
bridge, and dragged from there %o the work. Tools, cement, rein-
forocing steel, lumber and supplles were shipped to the Spokane
BEridge station on the Spokane & Inland Empire Railway from wheTe
they were hauled by teams. MNuch of the excavation was diffioult
on agcount of water and large boulders,

At Coeur d'Alene the line pasees under Garden Avenue
in a 272 foot tunnel, Here a through ocut was taken out and
backfilled after the concrete arch was built.

Extensive docke were built on the lake front in
Coeur d'Alene for transferring from the lake oraft to oars, and

vice wversa.
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Track laying began in Hovember 1910 at Dishman and
was extended to Spokane Bridege in December of that year. Work
was resumed in February 1911 when eix miles were laild. In
September track was lald to within three nmiles of Coeur d'Alene
and finished into Coeur d'Alene early in 1912. New 65 pound
Bessemer Steel was used wlth native tles.

Ballaeting was dene in 1913 from the Spokane River
plt. The quality of the gravel was good and no siripping was
regquired, Water tanke wers erscted at Dishman and Spckane River
Bridge during construction. At Dishman the supply 1is obtained
from the City mains - at Spokane Bridge from the river,

Standard right of way fence with cattle guards and
crossing gates was bullt scon after track laying. The material
was distributed by work train.

The hulldings were erected by Company foroes ae soon
as material gould te delivered on Chicago, Milwaukes & St, Paul
rails. A frame freight depot 32 by 120 feet was bullt at Coeur
d'Alene, and vuildings for segtion facilities at Dishman, Spokane
Bridge and Glbba.

Telegraph material was distributed by work train and
erected by Company foroeas.

The Idaho Divicion officials attend to the local
operation of the line under the cverhsad supervisicn of the
General Offioes in Seattle, OStandard branch line sguipment is
uged,

SPECIAL FEATURES DURING CONSTRUCTION:

Many complications arcse cduring construotion due to the
interference with existing irrigation systeme, and much expense
was incurred in special cconstruetion to care for the individual
cases.

A large expense was Ingurred at the under oroesing of
Northern Pacific Railway near Coeur d'Alene in keepirg their iine
open for traffio while excavating beneath them.

Right of way complications in Coeur d'Alene materially

delayed and interferred with the constructicn work and were a
matter of large expense.
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VALUATION SECTIONS TDAHO 5 AND 5A, AND WASHINGTON 13.

The Pend 'Oreille Branch of the Chioago, Milwaukee and
St. Paul Railway wae built under the name of the Idaho and Washling-
ton Northern Rallway, and wae acquired by the Chicago, Milwaukes
and St. Faul Company after the line was in operation.

Thie line leavas the Coeur d'Alene Line, Valuation Section
Idaho 4, at MoGuires, Idaho, and extends, about 105 miles, in a
eneral northweaterly direction to Metaline Falls, Wash. The part
etwaen MeGuires and Tweedie, a distance of about 34 miles, lies

in the atate of ldaho, and fer Valuatlion purposes la Jdeglgnated zs
Valuation Section Idaho 5. That part between Tweedie and Metaline
Falls ia in tne astate of Washington and is designated as Valuation
Seotlion Washington 13. The branch from Coleman to Clagstone
Junction 13 all in Idaho and is known as Valuation Section Idaho 54

The line connects with the Spokane Ianterpational Railway
at Clagatone Junetion and at Grand Junction. Prior to the acquisi-
tion by the Chicago, ¥llwaukes and S5t. Paul Company, Idaho and
Washington Northern tralne were cperated into Spokane over the
Spokane International tracks and tnrough shipments were routed via
that line.

Construction was under tne direct supervislon of ¥, A.
Blackwell, Genaral Manager and Promotsr, and a Chief Engineer with
the neceseary assistants.

The lines as constructed traversas an open rolling country
with light gradients anl curvature from McGulres to Rathdrum. A%
Rathdrum the timber country is entersd and heavier grading work is
encountered. From here the gradiente are generally rising with a
maximum of one and five-tenths percent and medium survature %o a
saummit at Jenida. From Jjenida there 13 a continuous désgoent on &
one percent gradient with a large amount of curvature for eoix miles
to Coleman. From Coleman to four miles north of Tweedie, gradiente,
curvature and work are all 1light, and from hare into Newpori a
desoent 1€ made on a seven-tenthe percent gradient with some sharp
ourvature, As would te lndicated from the description, the
conatruotion work on this portion is variant, being iight tetween
MceGuires and Ratndrum, and between Cpleman and Tweedie, and fairly
heavy between Rathdrum and Coleman, and Tweedie and Newport. The
average per mile was about 14,000 cublic yards, & part of which was
of classified matarial.
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Worth from Newporti the gradient ie graduaslly desosnding
for four milesa, thence practically level to Jared, thence a gradual
riee is made to VMetaline Falls with the exception of a short plece
of temporary line built on three percent gradients in Mile 100.
Between Newport and ¥etaline Falls the Pend 'Oreille River ia
followad quite closely and crossed once on An expensive bridge.
This ragion ia of a mountainous charaocter and the work is corres-
pondingly heavy and difflcult, averaging about 30,000 cubic yards
to the mile, largely solid rock. Three tunnels were requlired; one
near Blueslide which 1 1094 feet lonpg, one in Mile 100 which is
666 feet long, and one in Mile 103 which 18 93 feet long, Between
lone and Metaline Falls thera are slides that are continually moving
lndfraquira constant work to keep the line in eafe condition for
traffic.

The Clagstone Branch was built on light gradients and eaey
curvature, the work heing medium with an average of about 14,000
cubic yards per mile.

Conetruction wae carriel on in three units and at different
timesa; the Clagstona Branch and the work between Crani Junction and
¥ewport being started in April 1807. The work between Newport ani
Cement waa commenced in January 1908, and between Cement and
Metalline Falls in May 1910.

The connectlion with the Chicage, Milwaukee and St. Paul
Coeur d'Alene Line at MoGuires was graded in 1810C.

A large amount of construction work wae in progress during
the year of 1907 and it was imposeible to find a competent contracting
firm who would undertake the construction of thle line. Its con-
struction was imperative, howevar, as Industries were being developed
which required an outlet by rail. Theresfore the grading between
Grand Junction and YWewnort wae done by the Rallway Company forcea
under the direct supervision of the Chief Engineer. Sufficlient
grading wae done by hand to perwmit rough track laying and the work
wag oompleted with steam shovels and train hauled material.

Aftar the line was in operation into Wewport it was decided
to extend it to Cement in order to obtain the traffic that nad pre-
viouely been carried down the Pend 'Oreille River by boat. The con-
tract for the construction of a roadbed ready for track laying was
let to Grant Emith 2 Company. During the progress of the work it
was decided to extend the line to Metaline Falle and the eame¢ firm
was awarded the contract to conplete the work to that point.

It was the polley of the Railway Company to have the
Contracting Company prepare a Shoo Fly arcund the important cuts and
hurry the lighter work in order that track could be lald and the
material from the largs cute distributed by traln.

Heavy clearing and grubbing was required over the entire
line betwesn Rathdrum and ¥etaline Falls.
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The hridge work {8 not axtenslve but a few important
structures were built. In #¥ile 41 a 80 foot Howe truse epan with
pile treatle approaches ie used to croes aver the Great Northnern
Railway. A pile and framed trestle about BO feet in helpnt and 1500

foet in length is used to oroes Ashenfalter Bay about a mile north
of Newport.

‘he Fend ‘Orallle River crossing in ¥ile 828 4w the most
important bridzes on tne line. This consiats of one 143 foot deck
Pratt truea span, one 280 fgoot deck Pratt truss.span, and cne 380
foot deck gzirdar span, reating on concrete foundationse. The diatunce
from tase of rail orn this bridge to iow water elevation im 135 feat
and the hed of the river ia 70 feet below low water. The bridge wae
erected without falee work, the erans being made cantilever by
loadlng the iand &nd with sufficisnt weigznt to countarbalance the
weight of the eteel a3 it extended over the canyon. Four montns'
time wse required =o erect and rivet the atesl, wiich was fabricutsad
in the Fast,

A 71 bent treetle about 90 feet in height ia used to croes
Vail Gulch in Mile 22.

The other bridge work was of the usaal pile or framed
trestle construction. Materlal was obtainad at the looal mills.

Corrugated lron pipe was ueed almaost entirely for culwvere
openings. A very Ffew vitrified pipe and emall tiwbar bex culverte
are found.

Track was laid hetween Grand Junction and Hewport and on
the Clagstone Hranch in 18307, betwepn Newposrt and Cement in 1309, and
between Cement and Metaline Fallse Lin L210. The connection aith the
Chicago, Milwaukee and St. Paul Coeur d'Alene Branch at MeSuiraes waa
laid in 1210. Hew 75 pound 33 foot rail was used for the main traock
and lighter material for the siding. Ties were of native fir.

Right of way fence, telegraph lines and buildings were con-
etructsd by the Railway Company forces after track was latd. Medium
8ized frare depota were built at Newport, DTalkena and Ione, and
smaller bulldings at the less important pointa. A brick depot 36 feet
by 100 feet, and freight house 30 feet by 130 feet, mere built at
Spirit Lake. ¥eat parke and platforms are malntained at the depot

eites, wkioh give the buildings a nice appearanie.

Extensive sngine terminals and shope were built at Splrit
Lake, the buildings being constructed of concrete, brick and steel.

Permanent water supply statlons were installed at Rathdrum,
Spirit Lake, Coleman, Dalkena and Ione.

The line is operated as & part of the Idano Division,
standard main line equipment being uaed. Traffic is mediumly heavy.
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VALUATION SECTION WASHINGTON 1.

GENFRAL LOCATION

Valuation Section Washlington . covers 304 miles of the
main line 5f the 2. M. & St. P. in Washington, extending from ihs
Tdaho-Washington etas2 line on the east, to the junction with the
Columbia and Puget Sound Ry, {Now Pacifio Coast Hy.) at Maple
Valley, WaahingTen, oa the west.

RECONNOISSANCE

Fecennolasance or exploration work on this section
covered various routes embracing an area having an approximate
#lith of 70 miles noctth and south, and 300 miles in lengtn east
and west.

Commenolnz with a moat southarly route and worzing
north to the adspted location, the firet line exaxmined was a con-
tinvation of that ending at Lewiston, ldaho, as described 1n Valua-
tion Section Idaho No. 1., From Lewiston, Idaho, the proposed line
was examined, following the Srake and Columbia Fivere to Portland
and was made bhefore the construction of the North Sank Foute of the
Spokane, Fortland & Seattle Railway. This was a genaral examinztion
made on railroad trains, steamboate, horse back and on foot, and
covered the south bank of the Snake Fiver from Lewiston to Riparia
and the north bank of the Columbia River to Vanopuwver; thence to
Portlani ovar a diatance of ahout 300 miles.

The route next in osrder, working t¢ the north, covers
part of tha fnregwing routae but wae examined at a different time
and ie described as follows:

Commencing at Lewlston, Idahe, thence west along the
scuth eide of Snake River %o Riparia; thence oroesing same and

along the north side to Page; thence via (Glade, nearly due west

to a crossing of the Columbia River; thence up Cold Creek to North
Yakima; tnence up Naches Fiver to the ¥Nachea Pass at saummit of

the Cascades; thence down Oreen and White Rivers to Buckley, making
a total distancs of about 3260 miles. Thie examination was made in
1205 by sevaral different engineers working on east and wesat portions
of the route. That portion lying east of North Yakima was over open
gountry and rapld progress was made. Weet from North Yakima through
the Cascade Mountalns, work of exploratlion was qulte difficult and
slow, Traine of pack horesee with provisions were nacessgary ae no
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gettlemente existed, Farties worked from North Yakima west to the
divide and from Buckley east ta the same polnt.

In additlon to above, alternate routes over the Cascade
¥ountains were investigated. Trips were made from the Naches
River up Bumping River to Carlton Pass from the east, and from Marton
- via the Cowlltz Fiver to the same paes on the west, about 75 miles -
mo#tly heavy mountalin work on the weat slopes. An examination was
alap made from North Yakima, up Atanur Creek to Cispus Pass on the
divide of the Cascades; then down the Cisvus River to its junction
with the Cowlitz River, a total of about 100 milee.

Aeturning to the country east of North Yakima; alternate
routee were examined from the Columbla 3Fivar northwesterly up the
North Fork of Zold Creek, down Felah Creek to North Yakima, about
40 miles with various shortsr tripe along the Columbia River,
aggregating about 135 miles.

A consecutive reconnolssance practically along the
adeoptai route was also made with sevearal aide trips. About 705 miles
in all was covered along this line on exploration work. The terri-
tory east of the mountains was comparatively open and teams wera
ueed. Several Engineers were on this reconnocissance and 1t covered
a consilderable pericd of time.

Summarizing all the various explorations made for final
or adopted line we have the following:

Lewleton-Fortland Route 350 Miles
Lewiston-¥North Yakima-Nachee Pacsa Route 360 "
Viscellaneous routss connected with above 185 »
Carlton Pass Route 75 f
Cispus Pass FRoute 100 "
Adopted or Snogqualmie Pags Foute 300 "
Miscellaneous routes connected with above 406 ol

Total milee explored 16585 .

From the above we have a ratlo of 5.5 miles of exploration
to each mile of adopted and constructed line.

URVEYS

Preliminary andi location surveys along the routes examines
in reconnoiasance were started in October, 1805, the firast party beins
sent to Buckley, Washington. As fast ae parties could be organized,
they were aspembled in Seattle and sent to the most advantageous placy
to start their work, until about 20 parties were in the fleld. The
final location surveys were finished in Warch, 1807, although the wor)
gannot he oconeldered final, when the location proper was finished, as
reviaions and changes were made during the conetruction pariod whenev:
8 betterment was found poessible: sometimes even at the exponse of the
purchase of additional right of way and the loss of grading done on
the firet line.

The extreme esastern part of the state is covered with the
foot-hills of the Coeur d'Alene Mountaine and although most of the
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tirber was clearsd and cultivation had started, much difficulty was
sncountered in getting the cheapest practical line. These hills
aTe rambling with zeneral drainage to the west.

At Hansman Creek preliminary surveys were made for miles
north and soutn in an attempt to get around the high rangee of hills
to the west, An attempt was made, after crosaing the Creek to follow
it to the Northwest and crcoces the Palouse branch of the Northern
Facific near Spangls; thence almoat due west, through the headwaters
of the Rock Lake drasinage, to the south bank of Lake Coville; thence
in a southweaterly direction to the present line locaticn &t Hillorest,
Teveral attempts were also made to avoid this work by a southern route,
tne two most important of which can be descrived ase follows:

Crossing the state line near Jamestown, Idaho, the firat
line ran almoet due west through Garfield, Wasghington, to Vulcan;
thence northwest to St. John; thence almost due west to the preesnt
line at Fevere.

The opther important eouthern preliminary line crossed the
state line near Palouse City, from thence northweat to Elbertun; from
there followed the Falouse River, with several crossinga, west to the
O. W. R. & M. Winona branch, which it croesed about 4 milee nortn of
Winona; tnence west to the present line at Marengo.

| =

These lines were found lmpracticable and it wae finally
declded to huild a teamporary line between Tekoa and Seabury with one
parcent gradiente, so located that a 4/10% 1ine could be built later
without interferring with traffic.

The line down Pilpne Creex presented diffioulties on account
of the rambling nature of the Creeck and the deep canyons leading into
it, from the aidea. The country wae open and cultivated, howewvsr, and
fair progrees could be made. The werk along Rock Lake was extremely
nard owing to the abruvt rock cliffs, much of the work heing done with
the aid of ropss, At the ssuth end of Reck Lake thie line crosses Focok
Creek and follows ites vallev west to Fevere which le the end of the
west bound 4/10% descending grade. From nere the gradient is generally
rieing, althouzh undulating until Hillorest is reached. BHetween Revers
and Paxton the work wae side hill and the difficulty laid in fitting
the grade line. At Paxton a crossing of Dragoon Draw called for
geveral vreliminary surveye, and just west of Paxton the crossing
under the 5. P, & &§. 8y., caused aome search for a suitable location.
Between Paxton and Mzrengo the country ie rolling with the drainage
to the west.

A network of lines were surveyed in an attempt to elimipnate
the heavy work at the entrance to Cow Ureek and the exvensive croseing
at that Canyon. An attempt was mads to go north and cross near Cow
Lake, bmt trat wae found too indirect, so a2 temporary location ons 1%
grade and 7 degree curve was made, at the entrance toc Cow Creek Canyon
and it was proposed to gradually work the line back into the hill,
uslng the maverial for raisinz the sage, thereby eliminating the 7
degree curve, and finally cut the gradient to 4/10%.
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Soon after crosaing Cow Creck Canyon the survey sofe was
confinad to Lind Coules, (the Head of the Crab Creek Drainagel wnich
is wide and presente a rolling appearance. FSevaral preliminary Linss
weres surveyed in an attempt to =tav on the ncrth side of the Coulee,
but it was foupnd impracticable.

A vrospective line was surveyed, narth of Lind, teginning
near Ritzville, bearing west down the third Coulee, on %he north side
97 Deadman's Lake, to Hutchinson's Ranch, about 14 milea iue wast of
Othelle. The survey was stopped here and the party turned back.

A little west of Lind we peach Crab Creek Valley propsr.
The survey work wae confined here to this valley, and with the ex-
ception of the preliminary survey juet described on the north side,
the work conaisted of finding the beet location on ths soutn slopes.
In the vicinity of Othello eeveral looation surveys were made in an
attempt to reduce the work just west of thers. Two lines wers surveyed
ahout a mile wast of the present line and several in cloee proximity,
the cbjective point belng the slimination of the horseshos curve.

Nothing practicadble waa found so the line was built as 1° now is, an
a temporary graiient.

Between Othello and the Columbla River the work consisted
of side hill developmsnt alonx the Saddle Yountains.

The river c¢resslng pressnted many difficulties. Prelimi-
nary surveys wsrs mads on Foth sides of the river for miles, lncluding
tapographf and soundinge. Ourrent speades wers also investigated. A
preliminary eurvey down ths west bank of the river was madne to
Timrerman's Ferry, acroas tha river thers and up the east bank for 10
mileg. From Timrerman's Ferry two rrelirlnary ilnes =ere purveyad souw
throuzh Papoo, to Alngworth, across the Snake Hiver at Aineworth and o:
aguth to Wallula Junotion. Also, from Timmerman's Ferry two lines
wern surveyed to the nortawest along the Yakima River <o Home Rapids
and over the dividie into the Colid Creak lrainage.

The weet shore of the Coiumbla is flat for ahout half a
mile; then avrupt cliffe rilses to & grzat helght Here twa important
surveys were made, with many side lines; ons line ran southwest slong
the ¢liffe for about 8 miles; then swung northwest and joined the
present line near Jahnoou Craek gurmit. The cther went almget due
north for 5 milee and then swunz to the northwsest, following Johnaon
Creak to the divide, A line practically along the last namel was
adopted. Finding the hest practicable eupported grade line on both
sideg of Johneon Creck summit called for a large amount »f survey
work. 0On the weet elope four preliminary linea wers surveyed, all
lying north of the present lin= and all joined the present lins in
the Yakima Valley near Therp.

Ae regards survey work tne tarritory betwsen Paxton and
Kittitas can be ciassed under one head. It was eparsely settled and
coversd with sage prush and greagewsod, infssted with rattleanakes and
coyotes, and famcus only for itm hish winde, and blinding dust storms.
Water was hard to eget, someti=ea hauled for twenty miles. On the
whole this work was unpleasant and haxd.
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From Fllenaburg weet ihe work was confined to obtaining
tns best possible route un the Yakims Valley. Here the Nerthern
Facific cccupled the cholcest location and 1t remained for the
C. M. & 5t. P. Engineers to find a rracticable line. This caused
Tany surveye to be rade, especially in connection with the river
crossings and the tunnels., Near Faston, a location Could not be ob-
tained without interferring with the Northern Pacific line, eo re-
vision surveye for that railroad were made.

At “mston the work of finding a location over the Cascades
presented itself, Txnaustive surveys were made, every preospect heing
traged out in an attempt to reduce gradlent, curvature, and shorten
the sumrit tunnel. The wountaine were daneely wooded and in the winter
the heavy snowfall wae a great imnedirment. CSuppliss were haniled on
pack trains. It was finally decided to postpone the construciion of
the tunnel, 8¢ the line through tha Snoqualmie Pass wag surveved,
Coming down the weet slope the work consisted of findiny the best
pesaible suprorted grade line. In a deneely wooded section such s
this, with deep canyons coming into the main wvalley, this was no
grall task. The rook cliffs on this elope were very ateep, often
necessitating the uee of rores. In other places the elopes were
covared with rock denris which would slide at the lsaet provocation,
waking the wocrk axcesdingly dangerous.

West from the foot of the mountaine at Cedar Falls, the
Cedar River Valley was surveyed. Here, in addition to tne phyaical
diffioulties of a line dowy this valley, was encountered the croblem
of obtaining a location suitable to the City of Seattle, who cowned
the terrizory conmtizucus to Cedar Hiver between Cedar Falils and
Landsburgz, the intaxe for the city wateér supply belng in the Cedar
fivear at Landeburg. All territory, tributary tc thls river up streanm,
from Landgburg was carefully watched and guarded againot water
pollution.

Ae soon as the Railway Company's Engineers entersd thie
so-called Sanitary District, the Seattle newspapera became aporised
of the fact and gave the projsct a gzreat deal of unfavorable publicity,
claiming that the construction and operation of a Sallroad through
this watersnsd would polliute the city water and thersby menacs the
health of the community.

The City appointed a committee of doctors %tc examine the
propoéed location and make report. Thelr report was unfavorable and a
eerioue oonoeiticn to the Rallway developed. It was generally advo-
cated that they sesk a loocation elsewhsersa. This was in the eumrer of
1908, Ancther desirable route could not be found, and construction
plans hed sdvanced by this time to such an éxtent that & change of
this nature would he very Jdisasterous. A new lccation waes made, howeve
moving the 1lins farther from the river. The roadbed standards were
alac widened to take care of the drainage, After this location a part)
of exprerts sxamined and approved it, from a eanitary polint of wview,
but the publiec rafused to be satisfied, so anothar revision was made,
removing thk= line etill farther from the river and adding materially
to the construction cost. This was completed in November, 1206.

On completion of this survey the maps and profiles were
mada and filsd with the City, accompanying & request for right of way.

Michael Sol Collection



108

In examinlng the murvey, the City Engineer's Offige

~ apprlied the standard of measurements that gﬂ'ﬁrn City work, and re-

© fused to aoccept the surveylng don=s by the Hallway Company‘'s Engineers
on the grounds that 1% was not acourate,

The Uity was then asked to Eelect a man, competent to
make this survey, according to their atandarde, which they did; their
party startineg on this werk in February, 1907. Wintar weather anda the
rough nature cf the ccuntry made thia survey, according to City
Standarde, slow and tedious. Thie party finished the work to the
satiefactlion of the Citv Engineesrs, on May 2lst, 1807.

¥ollowianz 15 a final summary of the miles of location and
preliminary surveys, the mouatiln work heing shown separately.

Total miles of preiiminary =ast of Cascadies 1,000

Total mil=s of locaticn sagt of Cascades 460
Total milea of praliminary-Mountaln work 200
Total mil2e of location-Mountain work 70
Total miles of projeot=d line 300

Thie would indicate that 4 milea of preliminary and 13
miles of location survey, were made for each mile of adopted line.

ENCINEERING ORGANIZATIOR

For construction purpcses Valuation Ssction, Washinzton
Number one was divided into the following divisions:

The Idaho-Waghington State Line to Rosalla; Fart of the Idabo
Division.

Hosalia to Beverly; Faustern Waeshington Nivision.

Severly to Rockdale; Yakima Divialon.

Rockdale to Yaple Valley; Part of Ccast Division.

The portion of the [daho Division was handled by the
Division Engineer, one District Encineer and three Reslident Engineere
with their crews.

The eastern Washington Divieion, covering 155 miles, was
handled by a Divielion Engineer, four District Engineers, and Nineteen
Resident Engineers, having residenciee of variable length.

The Yakima Divieion, covering 97 miles, was handled hy a
Diviseion Engineer, three District Engineers, and Thirtesn Hesident
Engineera with their usual crew.

The part of the Coast Divielon on this Valuation Section
wag handled by one Division Fngineer, Two District Engineers and Seven
Resident Engineers, thia being a heavy mountain section of line.

The Division Engineers had thelr offices at the most
convenient place, in their territory, and reported direct to the
Chief Engineer in Seattle.

CONSTRUCTED LINE
In general this porticn of the gonstructed line ocan be
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covered by the following governing features; Between the east state
1ine and the Columbia fiiver the ruling gradient ie 4 tenths of one
percent with the exception of the temporary grades me stated under

the topio "Surveys". Four degree curves are the maxirum for thia
porticn. From the Columbia River to Kittitas; mountein grades
prevall; 3.8 porcent on the east elope and l.é percent on the weat,
with maximum curvature of € degress. Detmeen Kittites end Eastor

tna ruling gradient ie 4 tenths of one percent, maximum curvature is

6 degrees; although one unaveidable 8 degree curve i@ in this section.
Up the cast slope of the Cascades to Keechelus the maximum gredient

is 2 tenths of one percent, curvature 4 degreoes maximum., FKeschslus

tc Rockdale, over the high line through Lacconia; mountaln grades again
prevail,; east glope 2.3 percent, west slope 2.75 percent. Here 10
degree curves are the maximum. PBetween Rockdale and Ceday Falle =z
1.748 percént supported grade ie used with 10 degree curvature. From
Cedar Falls to Maple Valley 4 tenthe of one parcent is the ruling
gradient with 4 degree curvature maximum. OCompensation for curwature
is made in all grades.

CONTRACTS

Contract was made on May 3let, 1906, with H. C. Henry
covering the clearing, grading and brideing for the entire line, with
the exception of the terminal work in the Citlee of Seattls and Tacoma
and the substructure of the Columtia River Bridge. The terms of this
contract were, in brief, that H. C. Henry wag tc sublet the work, =t
the cheapest poseible price, subject to the approval of the Chief
Engineer. Work that could not be let at a satisfactory jprice he was
to do with hiw own forcee. Payment wase made on 8 baels of actual
cost plue a percentage. The principal sub-contraotore were Grant
Smith & Comprany, Otto Eansen, E. ¥X. Taylor, Mchrthur and MYangen,
Josephb Allen, Jaccbscn % Lindetrom, Lorrimer & Gallagher, and O. J.
Johnson. There were a number of others who had a emall eection on
first sub-contract. The principal sub-contractorsé did some of their
work with thelir own equipment, and subiet some of 1t to amaller con-
tractore and station men.

During the periocd of this constructicn a large amount of
other work wae in ferce and wagee were high. Common laborers were
paid as high ae £3.00 per day, and other wages were ae proportion-
ately high. The panic of 1807 cut the labor wagen for a short time
but not to any great extent. Construotion wae going on over the
entire line at the same time. High wages and ecarcity of men made
those that could be had, very independent, ae they knew that they
could quit at any time, and walk a few miles to mnother camp, where
work was awaliting them. Coneiderable difficulty was experlenced imn
keeping crews full on this account, and men were shipped from all
over the country to thie work, in many cases at the expenee of
Their emnloyers.

CLEARING ANT GRUBSING

Part of the first 3 miles at the east end of thies section
was covered with a scattering growth of yellow and scrub pine. Here
the right of way was ocleared for the full width and grubbing pald
where required ae per specifications.
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From Tekos to Rock Lake very little clearing was re
although usually at the Pine Cresk crossinge a little ﬂfenring i:irad'
necessary., A few orchards were cut into by the right of way, ant
clearing was necessary at these points. GCenerally this work was
insignificant and wag done on force account oasis. Alonz Rock Lake
there was a growth of small sorub pine and fir. Clearinz was dons
almost the entire length of the line, along the leke, for the width
of the right ¢f way. This work wes extra hard owing to the gharp
abrupt cliffs and inacessibility of some of the timber. Eatwesen
Rook Lake and Cow Creek no clearing was required,

At the entrance to Cow Creek the line entered the sage
brush country and from here to Eittitac the heavy growth of sace-
brush and greasewood required clearing before grading commenced.

Up the Yakima Valley medium heavy clearing was
required.

Fetween Faston % Maple Valley the clearins ie 5 large
item, The timber waes heavy and contained a dense growih of under-
trush. Extra precautions were neceesary to puzard against forset
fires, Along Lake Keechelus and through the forest reserve extra
clesring was required ty the governmsnt, (As & rule a etrip 300 feot
wlde was Oleared through the reserve, but at the bridge sites wider
sedtions were required). Government inspectors were on hand =211 the
time. Permits wers rsguired to burn ths brush and etrict rules wers
enforced in regard to =kidding and decking the logs.

Batween Cedar Falls 2nd Maple Valley the work was delayed
through the centroversy with the Clty of Seattle so that the clearing
and burning was done durine the summer of 1907, which necessitated
additional fire precautions. The work was done by force sccount for
thls reason.

The 1tem of grubbing was large on this mountain dietriot,
ag would ve indioated from the foregolng regarding the clearing and
density of the tiaber.

GHALIEG

At the east end of this seotion the construction forces
had the advantage of proximity of railroad facilities for shippirg
in outfits, ete.

The greding werk sast of Tekoa was done with teams and
whaelere, Thie class of material could have been handled better by
means 0f trap tunnele but the cuts ware not desp enough to permit
thie kind of work., With teams the material wasz too hard to plow in
Ary weather, =nd in wet weathar no work could be done, Work was sus-
pended during the wet wecther in the fall, winter and spring of 1907
and 1905!

A gteam shovel with dinky locomotives and dump Ccars was
installed in the deep cut at Tekoa, which outfit worked throush the
winter. The material did not handle well with 2 steam ghovel a2nd a
large emount of blasting was tequired. The shovel was moved acroces
Hangman Creek, on completion of this cut, where 1t took out the big
suts and made the borrow for the big fills just weeWidE HekRaien
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The grading from heres west to Seabury is abtout the sawme
kind of work, and was done with teame. From Seabury down Pine Creek
Valley the work wag heavy with a predominance of esolid rock. Ths
deeper rock cuts were taken out by the trap tunnel method and the
more shallow by working into the face., Horses were used to handle
the rock cars, all of the drilling and handling of the rock was done
by hand. The transportation problem between Tekos and Rosalia was
pot a very serious proposition as the country wae well pettled and
failr roads were in existence. Eome improvement, to prepsre thez for
the heavy loeds wasz required and considerable maintenance was
necassary to keep them in shepe. Pranch roade from the main highe-
ways to the campse and line were built where necessary.

Near Malden the material changes to a coarse gravel
formation with 2 few scattering boulders. This grading was done
with teams. The Malden yards were widenmed to their cresent aize
with a stsar sghovel, after track was laid, the material reing used
for ballagt.

Along Fock Lake the eolid rock work wasg done by hand,
In the deep through cute trap tunnels were used, Considerable of
the material, from the daylight cuts, along the lake was wasted by
gide casting, much of which rolled into the lake and is not now in
evidence. Almoet all the material excavated in tunnel numbder 14
and its approaches w&s wasted in the lake.

West from Heck Lake to Paxton the work was 21l hand
and team work.

The problem of transportation here was more sarious.
Supplies were hauled from Reszlia ss far as Fock Lake. For the work
along the lake, and as fa2r west ac Revere, the base of supplies was
8¢, Jorn, on the 0.W,F, & K. The shortest haul from St. John was
elght milee and it ran up to about twenty-five or thirty. The rosads
west of FHosalis werz not pood, srades were steep and & great deal
of work was done on them to put them in shape for the heavy hauling.

From Revere west to Cow Creek, Sprague, on the Northern
Pacific, was used 2s a base for suppllies. The steam shovel outfit,
used in the outs just west of Paxton, was hauled acrcss country from
Sprague. This was a 60-ton EBucyrus showel, with outfit of dinky
locomotives, cars and track. The digtance was eighteen miles over
worse than ordinary country rosde. Work wae done over the entire
rozd for the transportation of this outfit.

On the big gravel ocut at the entrance to Cow Creck Valley
s Thew swing steam ghovel was used with dinky engines, ete, Thie
outfit was hauled 15 miles from the Northern Pacgific at Ritzville and
paralleled the haul on the ehovel just previcusly mentioned for
expenee. The other work in thip district was hand end team wmork.
Teama with wheelers and fresnces were used whsnever possible, but the
rock cuts wera all done by hand using rock cars to carry the material
to the fills. PBetween Ralston and Lind4 the tase of supplies was Lind
This country wss settled to soms extent and roade were in existence.
Vary 1ittle work had previously been done on them, however, and ths
nature of the sell is such that it cuts wp badly and deep Tuts were
easily formed during the heavy hauling. Thnis 1light soil which turns
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to powder under the wheele rises in denue clouds ar( 24 the teams.
The high winds pick this muterisl wp essily, often turning daylight
into darkness. The teamsters put pells on thelr horees to protect
agzinat cellision in this kind of weather. Water was scsrce here
and was in many oases hauled for miles.

From Lind west to Taunton the greater share of the
grading was done witn temsms, using elip scrapers, wheplers and
fresnces., The desp cuts along the saddile mountains were taken out
Lty station men using trap tunnels where possible. A Thew awing
ateam shovel with dinky lecomotives, oare end track was used in ths
big cut at Eﬂ?etl;; The shovsl was knocked down snd brousht from
Vulcan by Toat. ansportation on this 72 miles w25 a serious
problem. For the eagt end Lind was the bage. Eome of the outfits
and supplies on the west end came via the Rivar from Vulczan., Some
were hauled aoroas country from Fllensburg and North Yakima, ferried
20ro85 the river and hauled to the work., The rosds that were in
existence were little more than trails through the sage brush and
eand, and for s z00d share of the distance roads were bullt and
maintained by the contractors. The country was barren and horse faed
was hauled in from the nearest tese, The transportation problem
through here added materially t¢ the prioce paid and the ultimate 0ost
of the conatruction. The same deecriptiion as glven to the roads sast
of Lind regardine dust holds trus here 2leo.

The heavy Tock work, with the sxcepticn of approaches
to tunnel #45, on the Jonnscn Creek elopes just west of Columbis
River was done bv station men, trap tunnels being used where possible
Cars with horses were used to carry the materisl to the fille. A
good many temporary bridges were tullt in this section which have ein
besn filled.

The ap%ruanhes 2t tunnel %45 wers taken cut with steam
shovel outfits, a 65 tcn Eucyrus shovel being used in the weet end,
and a Model 30 St.Faul Derrick Co. shovsl on the east end, The 65
ton shovel wen hauled over wawgon rosds from Ellensburg. The Model 30
wag brought from Fllensburg to the west end of the tunnel after the
track was laid. From there it wses hauled over the top of the tunnel
and installed in the east approach. Tesme with wheeled and elip
gerapera, wera uead on the light work btetwesn Kittitae and Murdock.

The Craig's hill cut at Ellensburg was taken out with a
gteam ghovel, Standard gauge alr dump cars were used for hauling thi
material. Fllensbturg was used as a base ¢f pupplies for most of this
work. A few campa near the river toock advantage of the river boat
asrvice, but thls wae expensive also. Water wae scarce between the
river end Kittit=s and long haule wers neCeg@ary.

From Fllensburg, weat to Upham the trausportation problem
was comparatively simple. fne Northern Panific was close and the
haule from unlosding points was not long, 2lthough in some cCages OON-
giderstle rosd work was necessary. A pteam ghcvel was used in the cu
about thres miles west ¢f Fllensburg, taking out the out and making
the Oleon Ditch change. Thie shovel wes moved west, on completion of
this cut, snd took out the big cut at Thorp and the one just west of
thers., The moving of the sghovel wes expensive on account of bridging
the river geveral times. For the lighter work in this vicinity tesme
were used, and in the rock outs, stetion men workad with trap tunnel
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or any feaslble soheme. KA atsam shovel was usesd in the btlg cut near t
Northern Pacific Neleson's Spur sbtout five miles west of Cle Elur. Ee-
tween Felson's Spur and Zaston the most of the work was done with tesm

The heavy rock work over the Cascades was done by station
meni. A steam cshovel was installed in the big cut at Whittier. This
outflt was brought via the Northern Paocifio to Upham and hauled from
there tc the out.

Near Ragnar the materlal changes to gravel. Hore two of
the blg f1lle, oommonly called Topogprapher's Guleh and Pearson'a
Gulch were partizlly sluicad in plaoe, an adequate water supply
bein> ottained close by,

Many of the rock fille on the west side of the mountsins
occur on ateep sile hills, in which cases, 1t was necessary %0 either
dig ditchss or place rock dry walle to retain the toea of the slopes.

Throush the mountains the transportation problez was indes
gerious. Thie territory was a wilderness of wvirgin foresst., FHefore
camps could be tullt @ wagon road was neceseaTry. The construotion and
maintenance of this rcad cost the Hallway Company about £30,000. The
topography was rough, clearing heavy, and the recad orossed the North
Fork of thea Enﬂqgalmie in many places. Most of the road was covered
with puncheon. hie main commlaeary wae established at Tallal at the
énd of the Northern Pacific branch line, Matsrial and supplies were
distributed over this road from that polint. The deer snow also weas =2
grest impediment to the work hers. COContractors were paid extra for
handling the snow in order to kesp the work moving. In some Czces
campas ware opensd during the winter and it wae nedegsary to shovel eno
and do clearing before the camp ocould be built. Every incentive had
t0 be made to ksep the men working during the winter sezason.

Down the Cedar River Valley the light work was done with
teams. Close proximity of the Northern Facific in thie section
relieved ths trznsportation problem and steam shovels were used to a
great extent on the heavy work.

Throuch the Eeattls City watershed the work was ocarried on
under the rigid inepection of a sanitary engineer, who had J aeslstant
These man were 211 paid by the Rallrcad Company and the sanitary en-

gineer was furnished with a horse.

The presencs of these ing ectors and the arbitrary disposa
of material kept the small outfits out, consequently all of this
work was done by the head contractor. EHe built four ceaps in this
territory. The bulldings were especially constructed with shingle
roofs and specizl plens were carried out rsgarding the disposal of
gewage, etc., at esoh camp. Laber was socarce during the pericd of thi
work and the men disliked the strict surveillance impoeed oy the ssni-
tary inspectors. Thage items all tended to incremse the cost of the wo

The drainage over this entire district was sspeclslly
taken oare of by the sanitary engineer.

BRIDGES, TRESTLES AND CULVERTS,
In general the timber btridges and oulverte were built
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during the time the grading was in prozress. The material for these
structuree was ehipped tc the nearest point on &n existing rallroad
and hauled from there to the sites either by team or in some cases
with trection engines. Material was delivered to railroad stations
and distributed about es follcws:

- ST

Limite of Territory R.E. § D e

Etate line to Tekoa Lowell 0.W.R.& N.
Tekoa to 4 miles west Tekoa O.W.H.& N,
4 miles wast Tekom to Pandora Eeabury Egukane & Inland
Pandora to Hend of Rock Lake Fogalia~-N.F.& " "
Head of Rock Laks to Castloton €+, John 0.W.R.& N,
Caatleton to Marengo Eprazue Nor.Pacifio
Marengo to Halston Ritzville oy n
Raleton to Cerfu Lind " n
Corfu to 5 mile ®. of Columbia River Vuleoan Great Northern
5 miles wast of Columtia River t¢ Ellensturg Ellensburg Nor.Pacific
Ellensbhurg to Horllok Murdook " W
Horlick 3 miles W. of Cle Flum Cle Elum n "
a miles W.Cle Flum to 3 miles E.Eacton Nelzon's Spur® "

icinity of Easton Faston " -

Material for these structures in the Cascsde Mountain
distriot was cut as 0lose to the eite as possible, For the large
frame bridges on the weet slope 2 small portacle saw mill was eet=blist
at the main structures, and ths logs cut there. For the lessz important
gtructures material was hauled from thes saw mill locstiona. The
material below the cap, in meny of the small structures, was round
timber. The oulvarts were bulit of flatted log=.

The msterial deliversd by the Great Forthern, a3t Vulcan,
was rafted down the river toc Beverly =nd wagon hauled from there.
Through the irrigated district from Renslow to Horlick vitrified pipe,
and in a few casees wood stave pire of the proper size was used to take
care of the irrigstion ditohes. This material wae shipped to Ellens~-
turg and delivsered from there by wacon.

At Ellensburg the Northern Pacific laid a temporary
gpur lesding from their treck, around Craig's Hill, to the C. M, & St.
P. right of way, where the materizl w=s unloaded., This spur wae
taken up ag soon as the Murdock msterial vard was ready for use. In
general the timber used wes cosest fir, the piles used on the sast
end oame from the vicinity of Potlatch, Idaho. PEetween the Columbla
River and Faston the piling waec oktzined from a point about ten miles
north of the Murdock matesrial yard from where it wsa hauled to Murdook
by means of & traction engine and = train of wegons. A plle caop was
aleo sstablished ebout three miles esouth of the present line near the
Northern Pacific Station at Upham. Pilesg for bridzes in that vicinity
were gupplied from there. Eridpes and oulverts were built according
to C. M. & St. P. gtendard plans.

PERVMANENT STRUCTURES

Permanent bridges were btuilt a2t the following locatlons
during the original construction period.
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Bridge EE 62 at Tekoa, Washington. The materi
the substructure was obtained as fnllnw$=g Cement from theaiaizr sand
from Freeman essnd plt about twenty=five miles north on the O. l: R, &
N. OCrushed gtone from a local rock orusher. Ferm lusmber from
Spokane. Toole were treneferred here from the Cow Creek Viaduct.
The superstructure was erscted by Company forcss bafore track laying
commenced. Steel was shipped to Tekoa and delivered bty the 0. W, H.
4 N. Ry, on a special espur, directly under the present bridge. An
inclined track was built wp the slope at the west end of ths bridpe
and steel work hauled up on Emall oars with hoisting engines. The
traveler was framed and ereoted at the weet end of the bridge.

The construction of bridpes EE-128 and 130 along Rock
Lake was unususlly hard owing to the severe topography et these
locations. Concrete aggregates were obtained locally with the
shortest possitle haul. Cement was shipped from the Ezsgt and hauled
vy wagon from ¢, John. The superstructure was fabricated in the
East, shipped to Lind by train, brought to the btridge sites after
track was leid, and erected by Company crews.

For bridge EE-164 over Cow Creek, sand and gravel werse
obtained from a pit on private property about 13 miles from the
bridge, cement was shipped from the East to Ritzville and hauled from
there by wagon. Piling, form lumber and tools were ghipped to Eitzvill
and wagzon hauled from there. Considerable plant wae reguired on
foundation work hers on account of water. Cteel was ehipped to Lind
and stored in the material yard, reloaded and hauled to the bridge
after track was laid, Frection was made with two derrick care, and
the sid of a traveler, with two booms, cperated on a track laid in
the btottom of the draw.

Fridge EE-266 (See Special Report on this bridge)

For Bridge EF-78AB- FFZ = FF4 - FF10 - FF16F - FF18 -
crossings of Yaklima River, orit plers filled with rock were built
during conetruction for temporery foundaticne. Pile falsewerk was
driven during construction, steel was shipped to Murdock Material
Yard for EE-32£ 2 =~ FFZ « FF4 = FF 10 = =nd hauled to the bridge after
track was lzid, The falsework for these bridges was built strong
gncugh to cerry trains, so track laying would not be delayed. Steel
for FF 16F and FF-1% was shipped to Easton on the Northern Facific
and taken to bridge sites after track was lald., The ereotion was
ell accomplished by means of derrick cares.

Culverte FF-257 2nd 255 were built of concrete during
construction. Concrete aggrsgates were ottained at the culvert sites,
tut form lumber, coment and the brick for the inverts wae hauled by
team at a large expsnse,

TUNNELE

Working westward from the east end of thls section the
firat tunnel work encountersd during cometruction was tunnel number +:
It was built with standard rock section, lined throuchout with timber,
not removable., The tirmber was hauled by wagon from Hosalia. As
wlill De shown lrter, this tunnel caved, in 1911, end was converted
into an open cut.

Tunnel Number 43, mear Palisede, wse a §QALIJ FOGL tunnel,
no linling.
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Tunnel numbered 44, also near Pallisade, was a solid rock
tunnel partially lined, The timber was hzuled from S$%. John. Thess
tunnels were taken out by driving the top heading firet. Work was
all hand work and done by station men. Concrete portale have been
put ur on tunnels 43 and ¢4 since operation started. Thie work was
done with the ordinary standard gauge high car.

vag ks

Tunnel numbered 45, near Boyleaton, is a solid rock
tunnel partially lined with timber, not removable. The lining was
coapt fir timber ehipped to Ellensburg, and teamed to the tunnel.

Tunnels numbered 48 and 47, between Thorp and Horllick,
were lined throughout with timber not removable. ULining timber was
coagt fir shipped to Thorp and teamed from there.

Tunnels numpered 48, near Easton, 48, near whittier, 51,
near Landeburg, and 53, near Noble, were lined with timber, not
removable. The timber for tunnel 48 wae shlpped to Faston and
hauled %o the tunnel site. Lining of the other three was hewn
timber procured ae near the site as possible. Tunnel numbered 53
has gince been converted inte an open out.

The enlargement and lagging in these tunnels le an item
not t¢ be overlcocoked, The work wac all hand work let to etation
men. All theee tunnels have sincs been lined with conecrete.

Tunnel numbered 50, the Snoqualmie Tunnel, has been
built aince oneration etarted, This tunnel was concrete lined
throughout at the time of construction. Work was done by the Com-
pany forces. The weet end was taken out by the Furopean or bottom

¢ heading methed, and the cast end by top center neading method.

THEACK LAYING

Trask laying on Valuation Section Washington #1, was
carried on at eeparate periode and operations started at convenient
points where material could be delivered, over cocnnecting and exist-
ing lines of railroad. Raile were shipped from Chicage and wicinity
over foreign lines. The first operation connected with this work was
the establishment of the material vards for assembling raile, fasten-
inge, ties, etc. The points selected for this purpcse were Lind at

. the crossing of the Northern Pacific Ry., and Murdock where another
creasing of the same railrocad was made. The last mentioned being 5
miles west of Fllensburg. At Lind an extensive layout of tracks wae

necessary to take care of track material ae well as timber and plles
for bridge work. CSome of these tracke have since been taken up. At

Murdock, conditions were similar except that a large amount of

trestle was constructed to make the connection with the Nerthern

Pacific as the grades are separate. Extra land for this wae leased

at considerable expense. The trestle bridge and all tracke are now
removed and the land reetored to its original condition in acoordance
with the terme of ths lease.

In coneldering the cost of establishing the yard, the ex-
penee of removing eams is an item to be considered, as & part of the
cost of track laying opsrations, Work on both these material yards
was started in May, 190B.
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The first regular track laying operations, with a Roberts
Broe. machine, commenced at Lind on ¥arch 12th, 1808, Track was laid
west continuously for 3E days, until Taunton wae reached, & distance
of 43 miles, or 1.15 miles per day. On May S%th track laying started
at Lind and continued east, ending on May 20th at Cow Creek Viaduct
pending completion of said viaducet. Thie twenty miles was laid in
thirtean days or about 1.8 mil=s per day. Track was deteined at Cow
Creek until August 15th, 1908, when it wae reaumed and lald oon-
tinuously to the Idahe-Washington line reaching there November 2nd,
1808, covering about eighty miles in about seventy days or 1.1 miles
per day. Traock laying operatione were resumed at Taunton June 3nd,
1908, and continued weet, ns faet mae the grade wae prepared for it,
until the east bank of the Colurbia River was reached on July 3lset.
Track laying dld not commance acsin at the Columbia River until
February 18th, 1209, when lt was laid west up to the Johneon Creek
Tunnel March 11th, 1908.

Operations from Murdock were ae follows: Began February
8th, 1808, layinz e=zst ae fast aes grade wes ready to Fenglow, arriv-
ing there on July 23nd, 1908. Then hegan again at Murdoock July 38th,
1208, and laid wesat until October 38th, 1908, reaching Topographer's
Gulch, near Ragnar on that date. Thie covered 70 miles in seventy
days.

Track between Ragnar and Maple Valley was laid in short
etretches at different times between December, 1207, and January
2let, 1v0e.

Relative to track laying operatione in the Cascade Moun-
tain dietrict, it might be mentioned that following the completion of
the track tc Topographer's Gulch, near Ragnar in November, the line
west of Faston was abandoned and permitted to enow up and temain in
that condition until Warch, 180€, when a complete rotary snow plow
outfit was organized and proceaded to clear the track. This required
nine days. The snow encountered had eettled to the depth of about 8
feet and in placee had filled with ice which came from ancw water
seeping into the zcute and freezing during the winter wonths.

The main line was laid with new 854 33' raile, the passing
and side tracks with BS54 and €0Ff second hand rails. Ties for the
territory between the state line and Easton were sawed ties obtained
from Coeur d'Alene, Idaho and shipred %o Lind. Ties over the moun-
talne were cbtained from the right of way.

TEMPORARY SPURS

A large number of temporary spur tracks were laid for
construction purpcees and later taken up.

Following are some that can be noted:

Tempcrary epur at weat end of Cow Creek Viaduct for the
bridge crew. About B800' long.

Camp Spur 2500' long, 5 milea west of Ralston taken up.

At Beverly the main track was laid off true center
temporarily and afterwards taken up.

Safety switoh and B00 feet of track weslBf SPSYEHYIa
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River Bridge - Afterwarde used by contractors con Priest Bapids Line.

Spur track just weat of Rye, for water cars, for gravity
syetem to present tank, alsc ssveral temporary tracks for contractora
filling bridges.

Spur track built down to water level East of Tunnel #48
to remove rock blasted into riwvar.

Spur laid on preeent site of Squaw Canyon elding and after-
warda taken up.

Wye traok lald at Warden and taken up.

At Tekea, a temporary track on the O. W. H. & N. was lald
for the unlvading of structural 2teel for the Latah Creek Viaduct.

Fesides the above the regular passing and induetry tracks

wera lald as fast as the polints were reached, alec camp cutfit apurs
where neceeeary.

BALLABT

For ballasting several gravel pits were oponed up, in-

volving the purchase of right of way, stripping over lying material
and laying a syster of tracks for taking out material.

These gravel pits were located as follows: Malden, Kencva
Paxton, Marengo, Lind, fervia, Cthellc, Baverly, Cohasaett, Cle Flum,
and Ragnar.

Ballasting operations followed track laying as Cclosely as®
weather and scther conditione permitted.

As 8 rule, ballaset to a denth of four inches wae used on
the firet 1ift.

WATFR SUPPLY

Temporary water supoly stations for engines, during track
laying, ballasting, and early operation, were inetalled at Tekoa,
Pandora, Malden, Lavista, Revere, Cow Creek, Lind, Reoxboro, Othello,
Beverly, Rve, Kittitas, Horlick, Ole %lum, Upham, FRoaring Creek,
Rockdale, Carcia, Bandera, Ragnar, Cedar Falle and Vaple Valley.

Many of these have been replaced by permanent stationa.

SPECIAL FEATURES

Foliowing i# a liet and hrief desecription of a few of the
epecial conetruction features on thie section.

The fills in the vicinity of Tekoa settled and spread out
during wet weather caueing considerable trouble. To alleviate thle
they were cross ditched, open tile draine laild, and ditehes back-
filled with cindere.
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The line changee west of Tekoa have been made alnce
operation started, using eteam shovels and etandard gauge equipment.
Yaterisl was used for fllling temporary bridges.

Tunnel ¥umber 42 eaet cf Rosalla caved in, while concrete
lining erew were putting in the foctings. An expensive shoo fly was
built arcund the tunnel for operation of trains, while the tunnel
wae beling converted into anm open cut. All traing were diverted via
foreign lines during the congtruction of the shoo fly.

Near Paxton a temporary line was graded, as it waa thought
the maln line grading would delay track iaying. The main 1ine was
completad, however, eo the temporary grade wae net used.

Seme important channel changes were made for Pine Creek
between Pandora and Fock Lake.

The line revision at the entrances to Cow Ureek Valliey,
mentioned under Surveye, has baen made, btut not ae originally planned.
A through c¢ut was taken out on a 3 degree line. The materlal being
used for constructing a new grade weat of the cut and raleing out the
sag At th#s east end. The approachee to Cow Cresk Viaduot were alsc
filled with thie material.

At the weet end of Cow Creek Viaduct a line change was made
to better the bridge location, after ccnsiderable grading had been deone

Owing to the lightnees of the material in the fille be-
tween Lind and Warden it was necescary %o blanket them with gravel
for protecticn againset the high wind. This was done by Company forces
and work tralne.

At Othello some grading on a line wae done before revision.
This ie in evidence just weat of the station on the north side of the
track.

A seriove slide which stopped traffic for several daye ge-
curred near Corfu. Thie was a dry slide and it wae zatimated that a
million cubic yardes wae included in the movement. Steam shovels weare
hurried to this location and a permanent change of ilne made, dlie-
turbing as 1little of the elding material as poeeible. A temporary
shoo fly waes built fer operation of trains during the period of con-
etruction of the permanent changee.

The temporary bridgees on the Johnson Creek hill were
filled from borrow pita located along the hill, steam shovels and
standard gauge equipment being used. In connection with this two
gerioua train wreaks occurred, which enter into the expenase.

Through the irrigated distriot from Fenslow to Horlick
conslderable expenee was incurred in changing seall ditchee and main-
talning waterflow during conetruction. The yardage involved was small
but the expense wae not eo insignificant.

Numergue exnensive elidesa gocurred both durin% conetructic
and early operation, in the vicinity of Horlick and west Irom there
for 5 miles. A slnioing outfit wee inetelied, ueing the Yakima Hiver
water pumped to the proper pressure, sni the hilleides were washecd
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iTtD the river, sufficient material being removed to insure & aafe
slope.

Damages were paid to the K. P. for current changes in the
Yakima River where btlasting lodged large quantities of material in
the river, causing erosion to the Northern Pacific embankment.
Special precautions were observed in regard to blasting, where the
Northern Pacific line was close. Watchmen were maintained along
thelir track to protect traine and telegrach wires.

The Northern Pacific line was changed at the expenae cof
;ha C. M, & 8t. P., near Easton, to permit the construction of the
atter.

The State of Washington had previcusly made surveys for a
state road along the scuth tank of Lake Keechelus, where the C. M. &
St. P. line wae built. The Rallway Company pald for a revision survey,
uhanging the location of the proposed road to the other side of the
lake and paid the State the vetimated increased cost of the road on
the new location.

Through the forest reserve damages were paid the government
for the timber destroyed by blasting. Aleo extra bille were pald for
cutting dangsrous trees that were outeide the regular clearing.

A Bnow slide at Bridge FF-84, (Humpback Creek) took out
almost the entire bridge. The bridge has since been filled and a snow
shed built for protection againet further trouble in thie vicinity.

A _ow small forest firee occurred during construction
through the Cascades.

The temporary bridges on the Cascades were fllled by
train haul from eteam shovels widening and &ﬂ?lighting cute, along
the line. The perranent culverts were built by Company forces.

Coneiderable adied expense waé incurred in maintaining
traffic, when permanent stees]l surerstructures were placed.

In connection witn the construction through the Sanitary
Distriot, sanitary experts were brought from the Fast by the Railway
Company to investigate and report on the alleged water pollution, and
also to make suggesetions as to the design, eto., of the ditches and
filters.

Some important channel changes were made for the Cedar
BEiver between Cedar Falls and Mavle Valley.

In November, 1211, an unprecedentel floocd occurrea in the
Cedar River Valley, which d4id serioue damage to the permanent bridges
in addition to washing out a large amount of roadbed. FRestoration &f
the damaged embankments and repair of the bridgee cost the Rallway
Company approximately £175,000.

FENCES ARD SROW PROTECTION

Soon after track was laid, work traine distributed
fence material. The right of way wae fenced on both sides,
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except in isolated plaocee, with s%andard barbed and woven wire

fencz. Cedar fence poste were used. Patent wire gates of the slzes
agreed wpon in the right of way comtrzot were installed., At highways
and important road oroesinge C. M. & St. P. gtandard cattle guards
ware placed with the neceesary wing fences.

Some snow Iendes wers tuilt through the centrzl pgurt
nf the ztats. F

Throuzh the Caacades cuts were dasylighted or tenched
for snow protaction and snow sheds were built.

BUILDINGE

The construction of station ard tecminal bulldinge was
sterted a3 soon =5 practicahle after the track was lsid and progsecuted
Ailipently until flnished. Tlvislcn terminzle were ezstablizhed at
Halder, Othellc and Cle Elum, and roundhouses, turntables, ceal bunkars,
gtc., built to care for the engines. Faollities were also provided at
Laconia, Rockdsle and Tedar Falls to care for the helper engines, The
coslins stations have been since replaced with fusl oll storage ard
gervice tenks. Combination frelcsht and pestenger derots were bullt

et the important stations and emaller depots at =ome of the lees
inportent places.

TELEGRAPH

Telegraph material was distrizuted by work traine. In
addition tc the talerreph instruments installed in the staticns, are
telephones ussd for dispatahinf trains. Telephrones were also installed
in telephons bocths at blind sldings.

SIGHALS
As socn ae practicable automatic signsle were ingtalled
through the rountaine on this sectlon.

FLECTRIFICATIGN

From Othelle west this gection hes been equipped and is
operated by electricity. Suvtstatlicns were bullt at Taunton, Dorls,
Kittites, Cle Flum, Hyak and Cedar Falls., Power is obtained from
the Washington Power Company's plantc at Long Laks, Little Falls,
and Snoqualmie Falls end transmitted to the substations at 100,000
volte alterr=sting current, Thie is transformed and regenerated to
3,000 volts direct current for train operstlon,

EQUIPMENRT
Standard msin line equipment 1g used between the state
lirna and Othelle.

Flotary enow plews are used to keep the line open in the
Cnecades during the winter. East of the Cascades, flangers are
usually used t¢ olear the comparatively light snow fall, &lthough
ipn the winter of 1914, it was necessary %o use rotary snow plows on
the Johneon Oreer Hill.
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QPERATION AXD MANAGEMENT

The eastern portion of this section, bstwsen the stat2 line
and Othello, ie op=rated by the Idaho Divialon 6ffic1als, with offices
at Zpolkane.

The territory baetwaern Othello and Maple Valley is a part
of the Coast Division with h=zadquarters for mll officisls in Tacoms.

Roadmastar's offices are maintained at Malden, Kllensbury,
and Cedar Falla, S=sctlon crews are losated at ths netessary pointe
aleng the lins. Watchmen sre maintained through the Cascadse.
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VALUATIOR SFECTIONS WASHINGTON 4, 5, and Sa.

CGENERAL LOOATION:

Valuation Sectlon Washington Fo. 4 covers ell property
in the Clty of Feattle jointly or individually owned or used by
the Chicago, Milwsukee and St.Paul Railway Company, and also
covers thisg Company's right to uae, der = lease, the trecks of
the Columbis and Puget Sound Railway (now Pacific Coast Railroad)
extending from the end of Valuation Seotion Wachincton No. 1 at
Maple Valley tc Seattle. This comprises atout eleven miles of
aingle wein treck and twelve miles of doubtle msin track owned
ty the Pacific Coaet Failrosd, and used under leasz by the
Chicapo Milwaukee and St. Paul, several miles of yard tracks in
Seattle individuslly owned by the Chicago Milwaulee and Et, Psul,
and se;er;l mlles of industrial tracks in Beattle jolntly owned
or used,

Valustion Section Washington No. 5 oovers the main line
betwean Black River Junction and Tacoma Junction, compriesing about
28 miles of single main track. This section was built bg the
Chicago Milwaukee % Puget Sound Railway Company for the Chicago
Milwaukee and 8t, Paul Rallway Company but le at present jointly
cwned by the Chicepgo Milwaukee and St. Paul Company and the
0. ®. R, & N. Company.

Valuation €ection Washington No. 5a covers all property
elther jointly or individually owned or used by the Chicago
Milwaukse and St. Paul Railway Company in the City of Tecoma,
including the lines known es the Tecoma Local Terminmale and the
Tacoma Sound Terminala.

RECORNOISSANCE ATD SURVEYS®

A reconnoissance was made in July and August 1904
between Maple Valley, Seattls and Tacoma. This report recommended
the so-called "Cedar River Line" betwean Maple ?alle¥ end Seattle,
and the so-gailed "Eluffs Line" between Seattle and Tacoma. This
seemed 2 very feacsible location and was strongly advooated bty the
Chief Fngineer, who was afraid of the flood conditions in the
various etreams If & lower linas was adopted., This line oan be
brisfly described as hugging the north side of the Cedar River
Valley very clunelz between Maple Valley =nd Black River Junction,
eroesing ovar the Columtia =nd Puget Sound Railway, the Northern
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Pacific Rallway, the Puget Sound Electric Railway, and the Duwamish
River on 2 high croesing near our pregent Black River Junction, and
gntering Sasttle from the south and west. It wae planned that the
1ins to Tacome would leave this line on the west side of the
Duwaniash River juat west of our present Black River Junction and
follow tha weat side of the Duwamigh, White, Stuck snd Puyallup
Aiver valleys to Tacoma, The line to Tucoma was to hug olosely

the rluffs, crossing the line at i1te Bluffe station, revising that
line to take it over the Ohlcapo Milwaukee and St. Paul trackas.
Survays wera gtarted on this route tut after a more careful
examinztion of the country hed besn made the Chief Engineer
reluctantly standoned this so-calied Bluff Line and a dirsot

line through the valley betwsen the Northern Faoifio Fallway and
Puget Sound Flectric Rallway was decided pon.

Streone objeotions wers ralsed to a route confinsd between
thess two Rallwave, and examipatione and surveys wers made Ior a
line oreossing the Tleotric Foad at what was then called Etuck
Station, z2tout two miles south of Auburn and peralleling the
Electric Line on tha west to a connedtlon with the main lina
wast of Flack River Junction. A new survey was made betwean the
point of connection near Black River Junotion and Beattle, parzllel-
ing the Flectric Road to a peoint south of Riverton, thence swinging
to the west, Eggalﬂg baok of the Riverton stone quarry, e¢rcssing
the Duwsrish River wast of Georgetown, and following Colorado
Streat to the tercinal proparty in feattle.

Lines ware also surveyed orceaingz the Horthern Paocific

Road near Auburn and following the east side of the White River
Valley to = conneotion with the Cedar River Line near Renton.
Lines wers also investigatsd through the range of hille lylng
between the Wnite Fiver Valley and Fuget Sound with ths thought of
ghortoning the distance between Seattle and Tacoma, but owing to
the height of the hille and the short drainages encountered, this
grujeﬂt was sarly absndcned., This range of hills terminates at
umner in & bluff asboat S00 feet high, which point became the
controlling feature in the location of the line.

Early in April 190f,the arrangement was made with the

Columnia & Puget Sound Rallway for the use of thelr tracks between
Maple Velley and Seattle snd the survey for the presant line
tetween Sasttle and Tacome was then completed. his line Crosses
tha Northarn FPacific near Black River Junction, and under the
Renton Pranch of the Puget Sound Electric near Renton Juncticn.
Batwaen Renton Junstion and Auburn it lies betwean and practically
Earallal to the Horthkern Pacific and the Puﬁet Sound FEleotrio

allwava, oros=ing the Wnite River between Kent and Thomas. Near
Auburn the Pupet Sound Electric divergesz to the wast and the Chicago
Milwaukee and St. Paul continues on south, encircling the bluff at
Sumner, thence in a general northwesterly direction down the
Puyallup River Valley to Tacoms. In making the surveys grest care
wis taken to zscertain nigh water inforemation and the grade lins
was laid acoordingly.
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It wae originally planned to go through the Sumner Hluf?
in a2 tunnel about 1000 fest long, but when 1t develcped that a
large amount of material would be required o construct the fille
in the valley where, owins to asvanpy conditione, &ide borrow was not
obtainatle, it was decided to make a mammoth borrow pit of this
point, and a 4 degrae, 30 minute ourve line was lcocated and a
texporary 7 degree, ) winute line was bullt. The line is teing
gradually thrown back to ite proper looation.

SUMMARIZING:

The surveys on the Tacoma Line were started about Yovember
15th, 1905, with two logating parties, and were completed in May,
1306 Approximately 150 miles of preliminary survey was mad: ta
produce the 28=3/10 miles of adopted and sonstrusted line.

CONSTRUCTION ORGANIZATION:

Three Resident Engineers wers plaged ¢n the Taocoma Lina
in May 1506 to take charge of the oconstruction. These Engineers
reported direot to the Division Engineer in Seattle,

Wnen the so~called Bluffe Line was deolded upon in 1500
1% was thought work could te gommenced at once, and a small outflt
of teams was sent to this work from the East by Molntosh Bros.,
who at that time contemplated handling the oconstruction of the
entire Puget Sound Extension. This cutfit arrived about November
25¢th, 1905, but in the meantizms the sc-galled S5luffs Line had
been abandoned and the direat line aoross the valley deoided upoen,
Surveys were in progress but the work had not advanced to such an
extent that oconetruotion could be atarted; oconeequently this tearm
outfit was delayed until December 20th, vhen they weat %o work
bvetween Auburn and Sumner. This cutfit worksd until June 130&, st
which time a settlement was made and they were moved to the caetern
part of the state, In the meantime, the ocontraot with H, C, Henry
for the construction of the line weat of Eutte had been made, and
in May 1906 he sublet the work tetween Seatile and Tacoma to Cross
and Sanders, who 414 most of the grading work theamselves. The
bridgs work was let by H, C. Henry te W. J. Cross.

CONSTRUCTION:

In ganeral, thie line between Blaock River Junotion and
Tacoma traverses a vallev which 1s to a gertaln extent beogpy and
goft. Good side borrow in sufficient amount to finieh the
embankmente ocould not be obtained in many cases, Oonsequently
the embankments were made low and narrow and were oompleted with
train hauvied material from the Sumner plt after the track was laid.

Notwithstanding the faot that considerable attention was
paid the matter of high water in laying the grade line, an un-
precedented flood occourred in November 1906 and considerable damage
was done to the new embankments then under conetruotion., This
flood, and the continued wet weather during the winter of
1905-07 seriously delayed the construction work aad added to the
expenge, HNumerous etandard pile trestlee were buillt in places

where side borrow could not be obtained and where high water
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sonditions were uncertain, many of which trestles have ginge
lbeen filled #1%h material from the Sumner pis.

Some elearing and grubblng were necessary as the land was
not entirely under cultivation at the time of construotion.

! In connection with placing oulverts it was necsssary to
haul in materlal and to construct a more solid foundation as the

gulverts neceesarily coourred in eoft ground. The bridgee were

built in accordance with the standard plane ¢f the Fallway Company.

A large amount of riprap wis placsd. Tke zreater part
of this material waz obtainsd from the Bsll-Bpott Company, who
bad quarries at Wilkegon on the Morthern FPagific., The oars were
Teceived over ths transfer traok with the Northern Paolific at
Tacoma, and hauled to the point of unleoadinz by work train.

TACOMA LOCAL TEIRNIKALS:

All of ths sradinz on the Tapoma Local Terminals for
that part of the line between Tacoma Junsiicn and A Etrset was
done by the Railway Company Foroze. The materlal was largely
hardpan althnuﬁh some 80lid rock was encountered., The land
between K and & Streots was very swampy and considerable settle-
ment and subegidense has oocurred an the fill at this place.
The preoperty was largely oovered with buildings at the time of
purchase, whish were moved or razed at considerable expense,
It was necessary to regrade the road and etreet orossinge and
rebuild sidewalks, where they were sncountered. The atrset in
froent of the frelicht house and team traoks wae regraded to ao=-
commodate thosge facilitiee,

TACOMA SOUND TERMINALS:

The fille for the yards at the Taooma Sound Terminals
wera largely made from material cbtained 1n dredgling the waterwaye
to the 302ks and wharves, Substantial bulk heades with riprap and
brush were placed to prevent washouts during the filling. Entrance
t0 these terminials was originally obtained or 2 long pile trestle
which has sinece been filled and the llne double tracked.

Many of tke industrial epurs to the mille, etc. in these
terminale were tullt acroess land that had been previcusly filled
with slabs and samdust, making the construstion of tha trestles
unusually expensalve,

SEATTLE TERMIFVALS:

Aoout the same conditions hald true in the Seattle
terminals as in the Tacoma Sound Tsrminals, although with the
exaception that = large amount of the property in the Gsattle
Terminals lies close to thz city water front while that in
Tacoma ie& in a more outlyinz dlstrict. It was nsocsssary to
drezdge and placs a large amcunt of material in the Seattle
Terminaile as musch of the adjacent property which is now im-
proved was not improved at the time of construction.
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Furercus complieations in the way of etrest, water and railway
erossings ocourred in thess terminals, which adfed matarially +to
the delay and expense of the work. A larze amount of paving and
planking for roadways and croseings wus required at the freight
house and varicus team tracks. An extensive trackage layout was
gonstructed near Georgetown at the Van Asselt yards for storage
purposee and for the separation and olassification of the Tacona
and Seattle freight.

MATE LINE ¥APLE VALLEY TO SEATTLE:

In acocrdanoe with <he terme of the lease with the
Columbia and Puget Sound Rallway a large amount of improvement
work wag Adone by that Company to bring thelr railroad up to the
gtandard of the Chicago, Milwaukee and St. Paul Cormpany, In
addition to the work done by the Columbila and Puget Sound Company
the Chiongo, Milwaukee and St. Paul Company buili a passing track
for thair Individual use adjscent to the track of the Columbia
and Puget Sound at Maple V=llay; and at Blagk River Junesion the
Chicage, Milwaukee and 5t, P together with the O, W, R.& W.
Company did considerable work in changing the line of the Columbia
and Puget Sound to permit a revision of the connections at this
point.

BUILDIRGS:

The statiorn bulldings belonging to the Cclumbia and
Puget Sound Hallwar are use? in oommon with that Ccmpany on the
line between Maple Valley and Seattle, Estween Black Flver
Junetion and Tazoma, combination frelght and B:asengar depota
were built at Kemt, Audburn, Fuwmner and Horth Puyallup, and
section facilitiee a% places convanisat to the work,

At the Tacoma Local Terminales a large freipght house,
capable of kandling the busirese, with roome for the Agent's
offices, w23 buil:, A tod story irame passenger station shich
was purchasel irom the Tacoma Eastern Raliroad is used tempor-
arily. In %the Tacoma Sound Terminzle complete an’® extensive
engine and terminale shops, oar ccnatruotion and repair shops,
etc. were pullt, together with large docks, wharves, warehouses
and graln elevators for the transfer of shipments from cars to
ogean guing veesels, and vice versa.

At Cepttle a large frelpht house and geveral large
storage warshouses wers built in addition to the docks, wharves
and warshouses, on the water froept. The OC.& W, passenger station
in Seattle fe used jointly with that Company. A emall engine
terminal 1ls maintzined to gars for the vard en%inaﬁ and the
aomparatively few road engines that tis up at this point.

It 48 not within the li=zits of this article to go into
any detall in ragazd to thes extensive bullding ccnstruction and
the difficulities encountered in cbtaining satisfactory foundations,
ete., in Seattle and Tacoma.
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UISCELLANECUS:

Track laying was started at Black River Junotion on
August Sth, 1908. MNew 85 pound rail and native fir ties were
used, The zight of way has been fenced and the proper croseirng
facilities provided where the conditions require it. Material
wag distributed by work train and conetruotion carried cut by
the Railway Company Foreces. Telephones ars used for train
dispatohing purpcees, being placed in the depota and in bootha
at tlind sidings. Automatio block signals are used over the
entire seotion,

ELECTRIFICATION:

From Maple Valley to Tacoma the line has been equipped
and 1s operated by eleotrioity. This is a2 continuation of the
electrification desoribed in Eeotion Washington 1 with substations
at Henton and Tasoma.

OPERATION AND MANAGFMENT:

The line ueed under the trncks$a right lease with the
Colurtia and Puget Sound Rallway Company's 18 operated under the
gupervision of that Company's officials. Operation on the ree
mainder of these ssctions is supervised by the Coast Tivision
officials, with offices in Taooma.

The 0,W,R.& N, traine ars operated between Black River
Junotion and Tacoma Junotion under the supervision of the Chicago,
¥ilwaukee and St, Paul Railway Company officials.
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VALUATION SECTION WASHINGTON 7.

Valuation Seotion Washington 7 oovers the branch line of
the C. M. & 8¢t. P, Ry., u:tendinf from the main line station
¥ardan, ir a4 general northeasterly dircotion to Harcellus, a
distance of about 48 miles.

During the winter of 1908-09 an engineer made a general

exploration covering an area avout 40 miles wide and &0 miles

in length, lying between the Great Northern and the 0, U, & St.F,
Railways, bounded by Cow (reek on the east and Moses Lake on the
west. This work wae done on horse baok and required about three
montha' time, He made a very complete raport as tc the traffic
pessibilities of the territory, in addition to outlinirg a
gosaihlﬂ branch line. A loostion party was sent o Warden in

otober, 1909 to develop the possibilities of the route outlined
in the reconnoissance report. Thie party was in the fleld four
months, running 93 miles of prelliminary and 200 miles of
looation survey for the final 47 milee adopted, or two milee of
preliminary and four milea of location for each mile of adopted
lins. Oonetruotion oommenced in Maroh, 1910. Track was laid in
December of the same year,

For construotion purposes a Diatriot Englnesr's of fi0e was
established in Warden, under the direot supervision ovf the Chief
Fngiceer in BSeattle. The line was divided into four residencies
of warious lengths.

Leaving Warden thie branch rune northeasterly for aoccut
25 miles, thence nearly due east to the terminus, The gradients
are undulating with a maximum of 2%, The alignment is gocd,
conaisting of long %angents intercspted by east ocurvature.

H. C. Henry wae awarded the contract for the olearing,
grading, bridge and oulwvert work, whioh he eublet to seven :
other gontractors. This work was largely done by teameg with
wheeled sorapera and fresncs, Outfite were delivered by rail
to polints on %he C, M, & 8t, P,, Northern Pacific and Great
Northerr Hailways, depending on the distance to the places of
cperation,

¥ost of the territory traversed was ocovered with eage
trush and greasewcod, which required clearing for lisht grading.

In general, the grading was light. Muoh of it wae side
borrow work. Some olassified material was encountered., The
wors: difficulty to overcome was the wind, which blows almost
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incessantly in this vicinity, and made the work very disagresable
and expensive as in many ocasss newly graded embankments were
blown away. Water was scarce and of poor quality and was usually
hauﬁfd for long diestances., Men were hard to hold under such
conditions.

No unusual bridge work wae required, Thopse that were
bulilt were standard pile treetlea. The materia) was delivered at
Iazdi? by rall from where it was hauled by team to the points of
ereo on.

Culverts were btuilt of vitrified pipe, hauled by teanm
from Warden,

The drainage requirements as antlolpated during con-
struction were very deceiving., Thie territory is eubjeoct to
speemodio heavy rainfall and cloud-bursts, whioh IEquire unueual
drainage facilities., As a conseguence many of the culverts ine-
stalled during original construction have been washed out and re-
placed by pille bridgea.

Warden wae the point of uu_ngly for track laying. A
Roberts Bros, maghine was used and new &5 pound rall waes laid.
Track laying began July 7th, 1510 and was completed on November
16th of the same year., HNo work was done, however, between July
Zith and September 18th., The track was side surfaced immediately
after it was laid.

A temporary water tank wae erected about 19 miles north
of Warden for track laying purposes. Permanent tanks with drilled
wells have since been installed at Ruff and Maroelluas.

8tandard right of way fences have bBeen built with the
negessary orcesing facilitles.

The buildings were oonstruoted by Company forges soconm
after the line was opened for traffic, the usual seotion facilities
being built at Tiflis, Ruff and Harcellus, and depote at the two
last named placea.

Telegraph material was distributed by work train and
ereoted by Company foroee. Telephones were installed in boothe
at Blind sidings, as well as in the depots.

The branoh 4s operated as a part of the Idaho Diwvision,
the usual branch line equipment being used, Traffio is not very
heavy except in the wheat hauling season,
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VALUATION SEQTIUN WABHINCTON TA

Valuation Beotion Washinsgton 7-A zovers what is known

ag the Moges Lake Line whiah lzaves the Warden-Marcellus tranoh,
Valuation Seotion Washington 7 at Tiflie and extende in a general
northwesterly direction about 15 miles to Neppel on the eastern
snore of Moses Lake. Th= general exploration work for thie branch
was done in ocornjuncticn with that work on the Warden-Marcellua
Line, although a cloge reocnmolesance outlining the adopzad

route was made just previous t0 the instrumental survey,

On June 25, 1911 a locating party started west from Tif-
1is and ocompleted their work on July 3let, during which time they
ran 42 miles of preliminary and 40 miles of losatlion survey to
obtain the 15§ miles of adopted lime, or about 2-2/3 miles eaoh
of preliminary and location for one mile of adopted survey.

Just previous to ogonstruction, which took plase in 1512
the line was resucveved and somé revislons made,

Conetruotion was carried on, under the eupervieion of an
Assistant Engirneer, who reported t0 the Aseistant Chief Engineer
in Seattle.

The Line ae construoted leaves Tiflie on a slight des-
cending gradient for about a mile thenoe climbe to a summit in
mile 4 on a varying gradient with a maximum of 1.5% thence de-
scends to0 Sieler on a maximum gradient of .9. From Sleler the

adients are generally descsnding with a maximum of 1.5% to mile
5, thence level to Neppel.

In Mile 3 the line pasnes under the Connell Branch of
the Northern Pacific Railway.

The glearing, prubbing, grading and oulvert werk was let
by contract to H, C, Henry, who sublet to thrae other oontraotors.
Equipment and supplies were unlcaded at Tiflle and hauled from
there by team to points of use.

A moderately heavy growth of sage brueh and greanse wood
covered the unoultivated land whioh required clearing,

Michael Sol Collection



133

Orading wae started in May 1912 and complsted in Dea-
ember of the same vear, The work was largely done with teama
and was light, averaging atout 12,000 oubic vards per mile. A
small percentage of olassified material was encountered.

The moat 41ffioult feature of the grading was the work
in oonnecticn with the orossiag under the lorthern FPaoifio in
mile 3 whers 1t was neceasary t¢ maintaln traffios shile the
material was being removed from under thelr track.

Considerable grading has Leen done since the original
woTk was finieghed in widening and removing the tops of ocuta
to improve the view at road orcvssinge as required by the Publie
Service Commiesion.

All the bridge work occouro in the firat three miles
west of Tiflls and was built by Fatlway Company foroese,

Corrugated iron pipe for the oulverte was shipped by
rall to Tiflis, from where {t wae hauled to the eitea by team.

Track was laid by hand, 60f rslay eteel belng used.
Ballast was obtained from Heppai pit.

The material for right of way fence, telegraph lines,
station buildings, ete., was delivered by rall after track laving
had been completed and construction work wae oarried out by the
Railway Company fcroes., A 84 ft, by £8 ft, starndard framed
depot was built at Neppel. Telepnones wers inastalled in booths
at blind sidings in addition to thoae in the depot,

The line ig operated as a part of the Idaho Division,
the usual branch line equipment Beling ussd.
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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

eér 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 Junctian 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 2 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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SPEOTAL 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
bridges on miles 7 and &, and stopped traffic for several days.

Yumerous changes were mada in exilsiing wagon roads
during conetruction and conaiderakle work was done by the con-
tractor's foroes to keep them in shape for the heavy hauling.
In conneotion with thie, temporary wagon btridges were raceasary
aorcss the irrigation ditches.
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VALUATION SECTION WASHINGTON 9,

GENERAL LOCATION:

Valuation Section Washincicn § covers what 1z cor-
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, wers in the fisld nineteen months,
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ENGINEFRING ORGANIZATION:

The oonstruction enginzering crganization consisted of one
Division Engineer, with offig=s at ZIverett, assisted by one Distriet
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 %o 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 nfter an attempt had been mads to f£111 the bridge crossing the draw
at that place. It was imposaible to hold the fill in place with the
material at hand aso the alignment was moved into the hill at a heavy
BXDELBE.
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BUILDINGS, TELEGEAPH AND FENCE:

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

The tuildings were construeted Ly the Railway Company
farsez, standard cne story frame combination frelzht 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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te Enumclaw Jurnotisn., 4 large amount of curvature, some qulys
ES:;E* ie :sgﬂ in é?llﬁ#l;g the contours of the mountains, Between
€Y and Ureen River the main line of the Nort £
followed quite cloasely. Tthern Pacifis is

The construction wae osrried on under the 1
supervision of
a Distriot Enginesr who reported to the Divisien Enginesr in Sesttla,
The contract for clearing, prading, bridze and culvert 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 wee mediumly heavy, averaging about 24,000 cubig
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
purchaged at Henton, 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 depote and in booths at blind sidings.

Permanent water supply statlions have been installed at
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Eelleck and Frnumslaw. At Selleck the supply 1s 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.

Leaving MoKenna gradients are light and rollime, 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

Michael Sol Collection



147,

Des Chutes River orossing in Mile Fifte

en, from
IEE slightly rolling, but ganerally dasuuﬁdin nf?ﬁr: :&: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-twe the Feaver Oresk and Black River drainage 1e
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 commenced in June, 1909 and completed
in March, 1910. The work is variant, eunz Eilua baggg 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 Jonnson Creek Spur was built in 1910, and was
construsted with atesep gradients maximum 2-2/10 percent, but
easy curvature. The grading averaged about 2600 oucic 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
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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
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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, Iwenty-eight and Twenty-
nina, ware expensive, VWork was largely done by force
aocount.

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

foot Junction and crosses Svor faves the main line at Black-
the river to a o

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

The firet 19 miles of the line 14
es alo -
é:z;lEi::rIE:n{:gr:nntzze ¢uivntu;a is quite lhlrgf :?:hsaghat::k
1 maximum hetng .5 percent. Fpr M
ineteen to the luir Water orosai f ! whit 1o
ng the line lies in
:3g:1i;ﬂk::;2r::uﬂinglgélefP::lréu. and the gradients :ﬁ;tci:?au
. o} € Clear Water cr
traverses a rather rough, mountaingus territnr??iing Nppitug

The C. M, & St. p Spur wase built
« P, n the Fall of 19
ﬁu:; pricr 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 hridge wae also bullt acroes the river on Mile Two near
Station 103, his bridge wae 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 floore, the plank baigg ueed later for flooring the
permanent bridges. The expense constructing the temporary
bridges wae borne by the Rallway Company. Other changes secondary
in importence were made on Miles Six and Seven, on Mile Nine, Wilse
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 diatributed during track laying. The ties for the
balance of the line wore delivered on she right of way from the
adjoining timber. Track was laid bty hand, he paesing track at
Eonner and ahout a =ile and & 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 steam 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.
%{. Company, and it is now operated as a part of the Missoule
vieion.
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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 crossing 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 parallels the line between Three Forks 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 being between Logan and the Madlson River 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 Salesville 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 linss were reconstructed and €5 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
1d., The former iz ths line acout 16-6/10 miles in length between
Balsich Junction =nf MuKenna, and the latter Lo the branch between
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 Timber Company owned s large amount 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
disposed 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
MoKenna Pranch was decided uwon and construwotion 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
the Nisqually Hiver crossing in Mile 50. Michael Sol Collection
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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
8 large amount of construotion work has been done in the way of
bettermenis, line changes, redusing curvaturs and gradiente, dbridpe
filling, etc.

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.
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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
gulvert work were 1at to three contractors; thrie McDougell &
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, Viles Fifiv-three to Sixty-four inolusive.
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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.
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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-
sitated spesial froge, and in the ozeee of main line crossings
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
buildings, was dlstributed by work train after the track was 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 Raymond, A two egtall engine houee and a Wye were bulls
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 Degamber 3lot, 191E, the Puget Sound & Willapa Har-
bor Railway was operated as a separate organization with the C.M, &
St.P.Ry,Co, owninxg 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.

-

Michael Sol Collection




169

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
are situated in Bellinzham, 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
ﬂaunty.,Waahingtnn, 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,

Consideration has been glven to matter of makiny rall
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 Evorett, Rall oonneéctions 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,
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