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




- 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
ag?vtli . A part of the bore of Tunnel No. Four was included in
thls sliae.

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



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 wet. TUDuring 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,
partlally 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, looss and sclid rock. The hardest maturial was
encountared in Tunnel No. 5. The timbar lining for these tunnels
was hzuled from Windham on the Great Nerthern.

The Amphitheater Slide neceseitated 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 sast end was re-enforced with concrete buttresaes to in-
gure greater stiffness.

BRIDGEE AND CULVERTS

The pile and timber bridges weres constructed in accord-
ance with the C. M. £ St, P, Co's, standard planz 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 con-
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,



71

Denton, Coffee Creek, Arrow Creesk, Fownal, Square Butte, Geraldine,
¥ontague, Shonkin, Highwood and Waltham, and semaller depots or
sheltcrs 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 consisting 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 Arrow Creek and Pownal to care for the helpsr engineas.

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.






