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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,

Michael Sol Collection



4o

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 waters 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 -—-or---m-— 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 construotion.
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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 numercus temporary water
8tations were installed. Uwing to the fact that the Ljpg TQLhOTR,
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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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