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#15579 #15580 #13581 g
Viw from slope of Heaven’s Peak, looking norBheast showing general route of highway* JI
"(PGranite Park Chalets site; «L" Loop, sta. 410, camp #2 site? ”T" Tunnel site, sta* 444, §

B|b ”3W, oas^ #3, sta» 308- #4”, camo M, sta. 268; ”5* Haystack Butte, ©lev. 7405; p
”5” ca*np #5, sta. 98; "F Garden Wllt Continental Divide; "0" Mt. Oberlin, elev. 8100;

HC'* Mt. Cannon, elev. 6800. Logan Pass between ^t. Oberlin and ’’Garden Vail". Sept. 1§, 1926. §
view taken four miles from highway.



^ranmnountoin Highway, ?est Side Project #287, 
91acter Watlonal ?aik.

m« report to supplement conatnxctiGn report of 1925 to form final report.

At the elose of activities by the contractors on October 31, 1925, 
preliminary work on the project Md been done between stations 379 and 
WrW» consisting of clearing, grubbing, grading and laying of some 
pipe culvert®. rhe work totaled about 5^ of the amount of the contract.

One J/U yard Osgood gas shovel was in we and at the season’s close 
had worked itself over a •’tote” road from station U98 to a point ap roxi- 
matelr below station U35. Due to the practical impossibility of getting 
such heavy emir® ent as a power shovel past the tunnel site at station 4UU, 
it was necessary to ®oik the shovel up the valley of McDonald Creek to a 
point below the wLoopK at station Ulo and thence up the mountain side to 
the right of way..

Headquarters Camp #1 had been established at station 580 and camp #2 
at the «Lo©p.« 'These two camps were to serve as Mses for opening nr the 
work quickly in 1926.

On April 1, 1925 the contractors began preliminary operations of 
opening up camps for the season’s work. At this time freighting by auto 
trucks was possible to a point on the Mt. Cannon Section about 1/2 mile 
above the cribbing, which is approximately 18.5 miles from Belton, from 
where the hauling was done by caterpillar tractor and sled ©r wagon.

3/U yard g&e shovel was started immediately to work itself from 
where it was left in 1925 up to the of way, this being reached at 
station 420 early in May. In the meantime a second power shovel, j/U 
yard steam Osgood, was put on the Job to work from station U99 to the 
tunnel at station Wk

miLS AMD CAMPS

As soon as eamp fl had been opened, crews of men began improving 
the existing trails toward Granite Park and to Logan Pass, ".rhe first 
crossed right-of-way at station 308 where camp was soon constructed 
and from shore a new trail was then built along the line to station 
26S, the site of camp #U. Trom this point the construction trail was 
continued up along the general route of the read, keeping on the right- 
of-way a« swh as possible, ^here the cliffs were encountered it was



necessary to diverge from the right-of-wey. This tras.il was built to 
about station 190 Wore the close of the year. The Mgan Pass trail 
was used to reach the vicinity of station 96 where camp £5 was established, 
aad camp M at station 20. This building of *t©tew roads end trails was 
one of the big overhead expenses of construction. Hr the end of July 1926 
camps |1 to #6 had been established and were working to capacity, about 
300 sum being employed, hear the close ef the season, ab^ut the middle of 
October, camp f7 was built at station H50 to accomodate the tunnel crew. 
Much tedious work was required on the part of the contractor to c ns tract 
these camps in the excellent manner in ihlai they were built, since all 
lumber for walls and floors, etc., supplies and e&mp equipment had to be 
either packed on horses up the steep mountain trails or dragged by the 
system of a sled or travois. In this matter of packing, a string of about 
uC horses was In use at the peak of the season’s work. After the camps 
were put in operation the packing continued in order t© furnish supplies, 
explosives, culverts, tools, compressors, cars and track, etc* Thesa 
various camps accomodated from 20 to 60 men each. Regardless of the 
difficulty and expense involved in the construction mi malnteaaace of 
these camps, they were of a high order, well kept and the food furnished 
was always of the best.

Construction work in general ceased for the season of 1926 at the 
end of October. However, the tunnel crew continued to weik until Dec. 15, 
1926, when extremely cold weather forced a shut down. At this time Ug< 
of the whole contract had been completed.

On April 1, 1927 the contractors again resumed active operations. 
Heavy snow fall and resulting slide# during the winter made much extra 
work for the contractors, steam shovels wore used to clear the highway 
for early resuming of the wrote.

Since all camps had been previously constructed and established the 
opening of each ms mush simplified. Soon all were filled, with station 
crews and -lay laborers and ecustraction work resumed, ihe greatest part 
of the work was done each season in the four months of June to September, 
inclusive, August always being the peak month. The largest monthly estimate 
was for August, 1927, amounting to Weik for 1927 was concluded
on November gth with 82< of the total son tract completed.

October 1, 1927 was the data specified for com lotion of the contract, 
but due to an extension to include finishing and surfacing of the Mt. Cannon 
section, 3«2 miles in length, and other unforeseen obstacles, the completion 
could not be accomplished on scheduled time.

Work was a^ain resumed on May 28, 1928, and carried along from camps 
1, U, and 5 on the same general lines as of previous years. This was the 
finishing year, with surfacing, wall and rail construction, and general 
polishing up of the project occupying the contractor’s time. Showing the 
same steady progress as of previous years, the contractors brought the 
BOBStructian to completion on October 20, 192$.

tras.il


The timber to he cleared from the right-of-way consisted of a fairly 
heavy stand of fir, hemlock, tamarack, cottonwood, sed&r and birch, together 
with alder and yew brush. With the exception of the cliff and snow elide 
sections the clearing was medium In character from the end of the project, 
station 557/^7 > to station 123- From this latter point t© 0/00 at Logan 
Pass the clearing consisted almost entirely of alder end yew brush with 
scattered spruce or fir.

The clearing of the right-of-way reuired no special ae^s or e^uip- 
ment, since none of the trees was of large else. Sand methods alone were 
used, the usual procedure being followed of falling, bucking the logs into 
short lengths, piling and burning. A large percentage of the suitable timber 
was cut into wood for use of th© various construction camps along the line.

The following portions of the right-of-way clearing were sub-let to 
station crews:

0 to 120/35. 2U2 to 269, 3^0 to bob to U16/5O, W/U5 to 537,
• and &U to 65S.

Frices mid for this work varied from $80.00 per acre for a brush section 
on the upper end of the project, to >200.00 per acre for the heaviest work 
on the lower end. The net hourly wage of the station crews on clearing 
varied fr«® $0.6U to $1.02, and strange to say, the latter was made on the 
lowest price per acre, $80.00.

& total of 25-^9 acres of clearing wee sub-let at an average price of 
UU7.OO. This constituted UM of the advance clearing or 3^ of ths combined 
advance sad. completion clearing.

Over the whole project the cleared width averaged Us.7 ft.

In the specifications two classes of clearing were defined:- advance and 
completion. The former was intended to include that within the roadway 
excavation area and the area under fills to a point approximately 3 feet below 
grade. Completion clearing was that to be done after blasting and after 
likelihood of damage to forest cover was past and included all remaining 
clearing to be done. The object of this method of clearing was to leave as 
much timber as possible as a protection against excessive damage from flying 
rocks in the blasting operations.

The specifications re uired that between stations $00 and 650 the first 
Wllty timber should be cut into merchantable lengths, and decked along the 
right-of-way. After the work started this procedure was not desired by the 
^ark Service, and hence the contractor was allowed to otherwise dispose of 
this timber. The greater portion was used as fuel for camps and for the 
operation of the rock crusher plants at stations 6U0 and 6J2.

The estimated clearing was 60 acres of advance, and 30 ©ores of com­
pletion, a total of 90 acres. final estimate gave Si.087 of advance
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&ad 10.315^ completion, a total of 71*^02U acres, or 79$ of the total 
estimated.

Great care was exercised in the burning operation® to avoid damage to 
the timber adjoining the right-of-way. During the first two seasons a Park 

was detailed to supervise this &&&$ of the work. Only in one U* 
stance was there any damage from fire, this happening on June U, 1926 at 
station 226/50 where the fire broke from the right-of-way and spread ever 
about 60 acre® on the side of Haystack Butte. However, little damage was 
done, and it is hardly noticeable from the right-of-way, park officials, 
assisted by the contractor’s force#, handled the situation so that within 
one day the fire mb controlled and put out.

The grubbing operations required ne special methods or equipment.
Included with contracts to stationmen, grabbing was sub-let over the following 
stations: 0 to 123. 216 to 232/50 and 2U2 to 268/50. at prices ranging from $100.00 
to $150-00 per acre, and averaging $110.00 per acre. This totaled 10.J088 
acres or 240 of the 40b total of 44.5995 acres. On the whole project the grab­
bing averaged 30*8 in width. Since th© grabbing m« carried on with the 
grading in a general way it was practically impose ible to get reliable unit 
cost® of grabbing.

Ihe excavation was let on an unclassified basis, and th® use of power 
shovels permitted. With the exception of light work on the lower end of the 
project it was generally considered as a rock excavation job. Ten percent 
would be a fair estimate of the material usually classified as common material.

As it was practically impossible for the contractor to get heavy equip­
ment lined up for work simultaneously along the line, even with the beginning 
of the second season, work on the difficult and most inaccessible portions 
ns sub-let to station crews, ihe portions thus let were at follow®0 to 
123, 216-232/50. 242-269 aad 360 to 3^8• The crews varied in numbers from 
six to twenty. With the exception of the portion at the sumeit, «Ut 0 to 
38, which was ®ub-let at prices of .80, .90 and $1.00 per c.y.. all roadray 
excavation ra® sub-let at .80 per c.y. As a general thing the station crews 
made very good wages, varying from .82 to $2.^ net per hour, ths average 
being $1.15 P*r hour. A total of 195*275 roadway excavation, or about 
38< wae handled by statisnmsn.

■.rhe balance of the excavation was done directly by she con tractor’s 
forces, making good use of power shovels, The first season, July to November 
1925, a 3/4 yd. Osgood gas shovel was used, waging from'ste. $57/47 to 
*99/50. Muling w,s dene first with stop wagon®, but when ths mountain side 
was reached dinky g&s locomotives with cars end track were used. When Sta. 
W50. Granite Creek, was reached, the ehovel began making its way al ong a
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^tote* road following up McDonald Creek to a point below "The Loop” where 
assent was started to reach the right-of-way. This was necessitated in 
order to pass cliff sections and especially the tunnel site at Sta. 442 to 
Wk Prior to this time a crew had been working from "The Loop**, eta. 410 
toward the summit in order to make a roadway along the cliff sections, staa. 
585 to 370» to expedite work of the shovels in the following seasons. Begin­
ning with 1926 another 3A y&* steam shovel was started on the excavation, 
the gas shovel going ahead, on the pioneer excavation. In 192? a third shovel, 
a 3/^ yd. Osgood, was used in connection with the ether two.

Ahead of the shovels went the compressor and drilling units, consisting 
of

U single hammer Sullivan Portable Compressors.
1 double • s « «
1 ” * Ingersoll Rand a

Jack heoomers used were;

10 Waugh clipper drills
4 BOB. U30 Ingersolls
1 DOB 23 *

Hauling of material was done both by trucks and dinky gas locomotives 
with cars and track, the latter being used to the greater extent. Jhe hauling 
equipment consisted of

12- 2 yd. Western dump cars, 2Un gauge
3000 ft. of track 20# rail
3-3 ton Plymouth gas locomotives
1- 4 w « W ”

Ws equixwient was used with the three power shovels as necessary.

Ixplesivet used on the entire project consisted of the following:

20^ dynamite 188,500
Uo< * 170,500
M 0 6.000
Black powder 135^000 

500,000# or 250 tons

The 6o< dynamite was used on the tunnel construction. Considering all 
the excavation, roadway, structure, half tunnel and tunnel totaling 552*822 
C.y., and then deducting the 10'1 estimated as common material, it shows that 
the excavation required approximately 1 pound of explosive per cubic yard of 
material removed. The powder used for grubbing and in the quarry for the 
surfacing plant is included, but that was not of a comparatively large 
amount. The explosives used for grubbing could only be estimated since a 
considerable percentage of the grubbing was carried on as a part of the 
excavation, and the explosive acted to remove the material to be grubbed as 
well as to loosen the rock. Excavation by the power shovel was do® by the 
contractors for about $0.70 yd.

8 •
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Half tunnel or over bang excavation was done at sever®! of the cliff 
sections, but generally this was considered not highly satisfactory. The 
seamed structure of the reels made the wars both difficult and dangerous. 
Prior to completion of the project there were many instances of falling 
rocks blocking the road. Shortly after completion a huge section of a 
cliff fell and did considerable damage to the guard rail and retaining 
wall.

Structure excavation was required to the greatest extent in securing 
proper fomdations for the numerous retaining walls. The character of the 
rodk made it nearly impossible to blast out the roadway without shattering 
the balance of cliff and thus requiring additional excavation to secure 
suitable foundations for the necessary walls. In addition, large quantities 
of slide material had to be removed for wall construction at the various 
deep gullies crossed.

Of structure excavation there was sub-let a total ef 428.7.4 cubic yards, 
at per. ou. yd.* to ms in connection with the construction of 
culvert headwalls and ement rubble retaining walls. Of th® total structure 
excavation, 12,071.05 c.y., this constitutes about 3$C

♦ I
WMM

There was little overhaul on the project. About 521 sta.yds. was 
necessitated in the construction of the loop at sta. 412, and the balance, 
71g sta.yds., war required on the flat country of the lower end of the 
project. Hauling in foes?instances was done by trucks and dump wagons.

Sub-base was required to the extent of 879 eu.yds. to fill in soft 
places on portions of the newly graded. Mt. Cannon section, and along the 
lower end of the project. Be sub-base was obtained from natural grave| 
pits nearest to the place where needed. On the West Side- Project W) cu-yds. 
was/used, and 439 «u.yd». on the Mt. Cannon section. This we^ ms dona 
principally by hand shoveling end dump wagons

Ta® only tunnel on the project is from eta- 442/50 to 444/42, with 
a length of 192 ft. Tt was constructed with a width ©f 20 ft. and a



Transmeuntain Highway, West Side Project #287, Glacier Mt‘l Park.

Private pho tee * no number. Sta. 55 ahead showing use of ears 
and tracks for hauling by station crew. August, 1927•

<16426 - 1*1/2 yd. Ford dump trucks hauling cushion material for 
rock sections along cliffs. Sta. 70 ahead. September, 1928.



Rammstein Ww, Wst Site Preset #287, Awter national Paste

* Bou^x graded highway along dlfflt Stas. 100 to 110.
• talning walla, arches, and gcnrd mils later const rue ted. *

Center of view site of three 16* span arches Wilt to 
hold half roadway. Samp «© upper ri^xt. August, 1927.

#16532 * View shows three 16* ap&n omni ruhble msonry arches at 
sta. 102 <mstiwtM te ardar W avoid ®xoes®iv® ®twetw 
axoavetion and resulting hi^x wtnlning walls. Arch >am^ 
support ahout half of roadiragr. Also shows 6* x M ardh 
culvert as well as dharaeter of rook encountered and depth of 
outs required, (ladder w he used for comparison).

Oct. 1, 1328.



mnswunUin Midway* Wat MU mjaat W. Oimar National ?ark

■H®31 * Viaw. from window of tunnel, Sia. ^a>. w» 
eiMlar windows, width about 1G ft. wide and 20 ft. 
hl^i. &cm>« aUvaUon in background. 
Coratai rubble guard rail at el iff edge. Oct. 1928.



height of 18 ft., the top portion being a half circle of 10 ft. radian.
This makes an average of 11.8 on. yds. per lineal ft. of tunnel. for light 
as well as for scenic effect, two windows were driven through the tunnel 
wall which have proved to bo an attractive feature of the road, since from 
the resulting balconies on the cliff face an excellent view is obtained of 
McDonald Creek Talley, Heaven’s. Feak, 9,000 ft. high, and the other surround­
ing mountains. A

These windows extend to the height of the tunnel and each opens onto 
a wide porch-like shelf of rock on the cliff edge. A masonry railing circles 
the edge and makes those windows or galleries attractive and entirely safe.

The tunnel excavation was sub-let to a station crew at tU.OO per on yd., 
and was removed by them at approximately $3.20 per cu. yd. Weik was begun on 
October 18, 1926 at sta. Wl/U2. An average force of 24 men was employed, 
working double or triple shifts most of the tine.

Two Sullivan air compressors, two water Leyners andone jack Meaner 
word used in th® work together with cars and trade.

i' . '
During the early part of December the weather became severe andcold 

so that the work was slowed up and hindered. Although Were remained only 
a short distance to break through the west portal, the extreme Bld weather, 
-32 degrees, prevented further woik so that on December 15th woik on the 
tunnel ceased, ending all work on the project for the season.

the tunnel force was as followst

2 - Sub-contractors, one as foreman and one as superintendent.
1 - Feeder man 1 - Blacksmith
b - Drillers 1 • « helper v
4 « Chuck tenders 1 - Cook

10 Muckers 1 * Hunkey
1 * Bipper I - mu
1 - Compressor man Total 28 mon 

1 team

Water from the cliffs above at the west end of the tunnel gave sane 
trouble by leaking through the seams of the rock, and my eventually have to 
be aared for by some special work at that point.

Mrly in the season of 1927 the west portal of the tunnel ws broken 
through, and constructed sufficiently wide to allow traffic and equipment 
to pass through dong the highway. For safety, however, timber bracing was 
left In place until late in the season of 1^28 when the west end and portal 
of the tunnel were completed. Mo timbering was left in place, nor no ■ 
lining whatever constructed. >
' S ' A 1 1 I

Corrugated metal culverts were used throughout with the exception of 
three places where cement rubble masonry ones were built. The costs per 
ft. of these pipes, f.o.b., Bolton, Montana, 21 miles from the near end 
of the project worst



y.o.s. Hauling to Project

18” - U.22 $0.12
gU« - l.jU 0.1$
30” * 2.45 0.25
36" - U.05 Q.Uo

Since the pipe was distributed along the road by various methode such 
as horse end travois, wagon, carrying truck and caterpillar tractor, cost 
of hauling from headquarters to culvert site can cot be accurately arrived 
at. To quote the contractor, “Heaven only knows.*

Cement rubble masonry headwalls were constructed on the upper ends of 
all culverts and on the lower, flat portion of the job at the lower end of 
the culverts. Headwalls to the extent of 3^*0} cu. yds. were constructed 
on the Vt. Cannon section.

On the large pipes, especially those near the summit and those passing 
through retaining walls, cement rubble masonry arch headwalls were built to 
conceal the pipe and give the appearance of arch culverts. Approximately 
half of the culvert headwalls was done by sub contract at $10.00 per cu. yd.

Cement rubble meanly culverts were constructed at the following placest

sta. 153/15 6*x6’x 8^’
310/12 U«xh»x €>0 ‘
31$/7O 6’x8»x 36’

The contract price for such was $18.00 and was all don® by day 
labor at about $15.00 per era. yd.

All sand used in this work was obtained from th® sand washing plant 
at sta. 629, and was of very good quality, The mortar mix was 1:3«

Concrete box culverts 6*xU» were built at etas. U99/IQ and 555/6$ 
having lengths of 50 ft. and 30 ft. respectively. Cement rubble masonry 
arch headwalls were constructed at both ends of each to give the appear­
ance of masonry arch culverts. Beth were built by day labor forces of the 
contractor.

At Stas. 379 »nd 101/63 cement rubble arches were constructed to span 
deep crevices, to cross which would here otherwise re.uired high retaining 
walls at a tench increased cost. At Sta. 379 ®n 181 span 6*9* rise arch 
with 10’ barrel sufficed to carry the roadway. At Sta. 101/63 three 16’ 
span 5’ rise arches of 11 ft. barrel length were built. *hese latter 
especially add to the appearance of the highway. The construction ©f 
these arches was done under sub -contract at $13.00 and $18.00 per eu. yd.
respectively.



Ww, Wat me mjeet» #287, Mtional >ark.

#14560. SepW&er. 1W. end mil ewtWiw on
oewnt ruWle 6* eta. 153. Also
showing gasoline "dinky'* engine and oars for hauling aM 
mlciag fill.

^um. wist iw 
$ta. 211 ah^Mt 6h<Mdw 
size of rocks need, 
tetter boerAs every 
tea feet to give true 
mil elope and allgnraenl 
on 56 degree curves 
station orew of six mni



asnsammtuia Highw, Mjwt, olaoier national ?ark.

#13961 (Ment rubble meonry end wll mt on 6* x 4® 
concrete box culvert® sta® 499. Oct. 1926

flWS Cwst rubble mscmry rstiliag on 16* span® concrete 
slab ®U. M4. 1’6'* thick® 3’8”
32® long® . tester 1937®



tanmtaia WWt ride m>8t Glaeier MtlcmU fark.

#15018 October 1SB7. SU. STS ah©M Showing 18* span 
nibble emlwt opening in wall, general We

of reUiniw enll »*W W» <
U be usM <m entlr® proj mt. -—_

#15017. Sept®»Wr W7* 
BiwW ^11 #Ue 3371 
filae of rooks u*?@dt 8®a 
areh. opening for pipe 
eulvert outlet. Greatest 
height &f mllt 31.5 ft.
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Three bridges were constructed. At Sta. 2^/25 & 16* ®P*a reinforced 
concrete slab was built on cement rubble masonry abutment*. false arches 
of cement rubble masonry were added to hide th* concrete and give the 
appearance of a masonry arch bridge* This bridge la on a 50 degree curve, 
and the slab was given super-elevation of 2 feet. After the guard rails 
were constructed there was a clear width of 2b feet. The railing* for 
this bridge were Just the continuation of the standard guard mil, 18* 
thick and 18* high.

To cross Trapper Creek at 8ta. 588, a 2C1 span 20 ft. clear width, 
reinforced concrete slab wo built an cement rubble ww abutment* with 
concrete footings. At the request of the Park Service false masonry arches 
were added which reduced the effective waterway about one-third. On October 
16 and 17. 1926, continuous warm rain® brought Ml streams in the vicinity 
of the project up to extreme flood condition*. The most damage was done at 
Trapper Crook where the newly constructed bridge was clogged with debris, 
the road overflowed and the roadway washed out for about 20 ft. at either 
end of the bridge. Wile the road would probably have bean flooded anyway, 
th* added arch and th® reduced waterway hastened and caused the collection 
of debris. To prevent a recurrence of such damage a similar 20* span was 
added in 1927. At the upper end of the center pier a rubble masonry nose 
wo built to prevent debris from lodging there. These, combined MW the 
channel excavation and cleaning has prevented further tremble.

The standard cement rubble masonry rails 18* thick, 2’9* high, with 
6* felloe guard, give this bridge a good appearance.

At Sta. 6UU a 16* span 20* clear width reinforced concrete elab bridge 
was built on cement rubble masonry abutments with concrete footings. Bo 
fait* arches were thought necessary on this bridge since as a general rule 
tourists will not stop at this point nor get a view of the side of the 
bridge. This bridge la on an 8 degree curve. Super-elevation of 1 foot 
was obtained by adding extra cushion material on the slab prior to surfac­
ing. The height of one railing was increased 1 foot. The standard cement 
rubble masonry railing* were constructed.

All bridges were built by contractors? day labor force*.

Cement rubble masonry was used entirely for retaining walls, guard 
rails, arches, bridge abutments, and culvert headwalls. There was 8/08 
cu. yd. of retaining wall* built with a combined length of 7^2 ft. Over 
a distance of 10,873 ft* there was constructed 1178 cu. yd. of guard rail 
or 1 cu. yd. every 9*25 ft* which, at th® contract price of tM.OO per 
CW made an average cost of $1.51 per lia. ft. This compares most 
favorably with Me on*ternary wet of $1*50 per lin. ft. for log guard rail, 
which is far from being a* acceptable as is the masonry railing.



TranswuntMn WetjUde Project #M7, Glacier miomljavk*

#16122 * Sta. 155 ahead showing water conditions along yeah ant. 
Almost continuous sheet of water from Sta. 155 to !&• 
from snow field above. Wide, deep ditch with fregwst 
culverts provide for run-off. June 2J, 1928.

#16716 ♦ trapper Creek bridge, Sta« 588. Two 16’ span cement rabble 
meonxy false arches and mils combined, with reinforced, 
concrete slabs. Channel stralgblened and widened* 

Oct. 192®.



Traawmountein Midway. Weal 31da ^7, suwu, Katlonal pnrk
-JWUX. —- X *W«

Mno * SU. 248/32. Sorth 
gulch of W»Wte Creak, 
Showing 16’ span false arch 
combined with reinforead 
concrete slab spanning 

B® Gaining *all® 
ml gmtft rail. Cat. lfWe

MW * «U. Morth
gnl«^ of W^taek Creek, 
Showing character of countiy 
before eonstrootion. Uno of 
surrey nay be toon in brush 
at center right. Jun®, 1926.
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Ite retaining Mils were Wt with an outer batter of 1/10 to 1 ate 
an inside tetter of 1/U to 1 ate a thickness of 1.65 at road grade thus 
insuring a uniform slope of l/10tl of tte outer side of the guard rail 
which was constructed later 1.5 high and 1.5 top thickness. test of tte 
walTs were loss than 11 ft. Mgh~ above which point tte base thickness 
would be less than one-half the height. Ite higher wall® occurred on 
curves where the arch action might be considered te offset the decrease ia 
thickness. Very little back-fill was ordinarily needed, keeping the thrust 
comparatively small.

lor the masonry work, which was practically all done by station gangs, 
as large rocks as could be properly handled were secured. The mortar was 
a It3 mix in which all stones wore firmly bedded. ter tetter appearance, 
the face Joints were raked te a depth of 1/2 Meh or more.

Batter boards were set at close intervals for the outer fans, and true 
lines and grades were provided for tte mon at all stages of the work. An 
inspector was kept on the Job at all times to look after the masonry work 
exclusively, from records of tte various sub-contracts, totaling 30 in 
number, results as to ratios of wall, sand, and cement have been calculated 
as follows1

Ho. Date Masonry Sand
(cu. yd.)(cu»yd)

Band te
Wall W Cement

MM
Cement 

bs)per eu.yd. 
of wall

Sand 
should 
have used 
(cu»yd)

Sand 
fasted 
(fl

2 1927 39p’ 26U. X5. 2092. X.X9 2^2. xu.
h 1927 U90. 12.5 <K»3. 1.03 10.
2 1928 1W7. 18. 2017. 1.38 224. 1$.
5 192s 2^- pq- ... ......... .... W17. 1.^ W.
Totals and 9537- 
Averages

1^52. 15-3 1X639- 1.22 1293- 12.

Analysing tte data on tte basis of cement used, it* is seen that about 
Xtf of tte sand was wasted or misused. Measuring boxes, IS*xl8*xl6* (3 eu.ft.) 
were used to proportion tte sand and cement, and careful Inspection was made. 
As a general rule, the stationmeh were found to bo honest and trustworthy, so 
that it may te assumed that tte difference in sand was due to lose in 
hauling and dumping on the loose-rock grade. However, the second year 
showed a more uniform and higher ratio of cement and wall which would load 
to tte belief that experience of tte first year had resulted in better in­
spection and consequent better results.

On three different walls a derrick rig was used te move the stones from 
tte point on the grade to tte wall. Ite better paying sub-contracts were 
those where the derrick was not used.

tte guard railing Ma built 1.5 ft. thick at tte top and 1.5 ft* high, 
vertical inside and 1/10 to 1 batter on tte outside. It was surmounted by 
battlements 6“ high by 5 ft. long spaced 15 ft* on centers. This made a 
very pleasing guard rail. A Mort stretch of railing ms laid with
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1165^2 * Sta 89. Completed cement rubble masonry retaining walls 
and guard rails. Wall Uj’ maximum height, outer batter 
1 to 10, inner batter 1/4 to 1, top thickness 1.65 ft. 
on 5^® 30’ curve. September, 1928.

#16535 - Shews section of completed 'highway, stas. 252 to 26$, 
type of cliffs encountered by engineers and contractors, 
c ewent rubble masonry retaining walls and guard rail, 
crushed rock surfacing stock pile. September, 19^.



Sid® Mjerti 087, Glacier Spiral '&

fU7M duly ?U. W ©erat rabble m^W
rail# l*V 1W* Wim pilaster® 18” ajwe, W® W*y
spaced 13* «# >U type in f seer of type
below* BacO^rad shows road oxi slope of Koysta^c MtW« M<- 
slide at sta. m*

&uga®t 1927* of drat mbtle W
rail entire project# Pilasters on railing 5*0w
lon^t 18” Mde and spa^M 10* elosr between pilaster®* SmH. rail 
188* aWe gr^ e elevation. Kote rooks ineorporated into p 11- 
aster and r»lllB<# "H. 384 afce&u



battlements 10 in. high by 2U in. long spaced 13 ft# on centers, Mi this type 
was soon discarded.

ill of the mortar sand was taken from a hr In McDonald Creek at ^ta« 
652 where a washing and screening plant was installed. %e cost of the sand 
delivered on the grade to the masons was about $5.00 per eu. yd., ewlly 
divided between production and hauling.

The sub-contract price received by the station men was in nearly all 
instances $10.00 per cu. yd. for either walls or railing. Cement which 
cost $1.05 at the milroad and $1.25 at map one was furnished them at 
$1.50 per sack delivered} sand $3.00 to to. 00 delivered, depending an the 
distance to bo hauled from the sand washing plant.

The net hourly wage of the stationmen ranged from $0«$0 to $2.03, 
with an average of ♦1#35*

finishing of the graded road was carried out in a thorough manner 
in a variety of ways. On the Mt. Cannon soot ion, 3.2 miles in length, 
which had been previously graded under a contract by the Fork Service, 
a caterpillar tractor combined with a large blade machine did the prelimin­
ary shaping and trenching. Prior to laying of the base gravel, hand raking 
was done to remove oversize rock.

On We balance of the highway the blade maMne was used wherever 
possible but much hand work was necessary. Although the various station 
crews and day labor forces left the grade in very good shape, extra finish­
ing was always necessary prior to laying of the crushed rock base. The 
accompanying photographs show how the work was performed.

111^^ aa&m
Surfacing was specified to be la two courses of crushed rock or 

gravel, the base site being 1-1/2 inch maximum and the top course 3 A 
inch, each course to be U inches in depth and 16 ft. in width. Watering 
was provided for in the con tract but this was eliminated when it was 
decided to be unnecessary, Bolling m accomplished by the trucks hauling 
the material. 10 rook crushing or surfacing was dime to to 1926 
a crushing plant was Installed at sta. 6^0 where a drag line was used to 
bring material to the primary ft Aurora jaw crusher.

The reerush material was handled by a b-1/2* Traylor Gyratory 
finishing crusher, and screen! ig was done by a 30*30.2’ Western revolving 
screen. Power was furnished by a 90 MP Bussell steam traotor.

The pit proved unsatisfactory since the material contained too largo 
a percentage if dirt mixed with boulders to© large to bl handled conveniently. 
In wet weather the dirt clogged the machinery and caused delays. Washing



Srasrciwitaln Whw» Wst Mde Frojsot fWb toMw Batlmal Farit.

#15596 tiag* 1926 Use of tractor and blade mdhlM in pre-
paration of subgrade before of base aourso rook en 
Mt. Oarnm SeeHont i? Mie abore Avalanche Oro^.

>14m« w» 192?
Finished surfseed road, 
stu. 610 back. Middle 
Muk^reuadt north guleh 
of Haystack Butte.
’’Garden ^11* t ©on tinm- 
tai divide, In ’back- 
ground.



the dirt out was tried with more or lose euacess. but the pleat was never 
on a good paying basis. Double shifting m resorted to in order to speed 
up produetlen.

Wring the season ©f 1926 there was produced here 3903 cu. yds. of 
Wt Md 2179 eu. yd. of top material, a total of 6Wt cu. yds. It was 
placed on pert of the Mt. Cannon section, and fro® sta. 657/^7 to 501 on 
the West Side project. The average 8 hr. run was 60 yds.

At the beginning of the season of 1927, the same crushing equipment 
was eat up on a gravel bar of McDonald Creek at Sta. 629. Here there was 
produced 1328 cu. yds. base material, U306 <m. yds. top and 5U8 cu. yds. 
maintenance material, a total of 6182 cu. yds. Bis season was very little 
improvement over We preceding one. Sigh water and ©Id machinery were the 
causes of delay and breakdowns.

In 1928 a set-up was mate at Sta. 220 where a gas shovel, dinky gas 
locomotive and dwp cars supplied rock to new crushing equipaont. During 
the first two seasons a total of 1226U du. yds. of material was produced, 
with the old odui^ent, while in 1928 a total of 11,111 cu. yd. of crushed 
reek was produced. A comparison of these figures shows the relation 
efficiency of the several plants, old equipment versus new.

The principal equi^nt used in the last set up was as follows} one 
It in. Traylor gyratory crusher; one th la. Symende cone; one 90-HP Russell 
stem tractor; ma elevator, screen, belt conveyor, ete; ©no Flymouth dinkey 
gas locomotive with two 2-yd. cars, one yd. Osgood gas shovel; ©ne 110 
Sullivan compressor and jack hammer outfit.

Crushing operations were carried on for 6c days in 1^28 with an average 
dally output ef 200 cu. yds. per 8 hours.

Muling was done under sub-contract to individual truck drivers who 
furnished their own trucks. There were used: 1 Standard, 1 International, 
and 1 Marmon, all of U cu. yd. capacity; 1 International and 2 of
3 cu. yd. capacity. These operated an a $0.20 per yd. alls rat©, the 
average haul being about 2-1/2 miles. In addition to these principal haul­
units, oecaslmal trips were made with 2 yd. Tord trucks and a 3 yd. White 
truck used elsewhere on the project.

The material was all of limestone and very little binder was required. 
On Sa lower portion, Moa it became necessary to wash the material in order 
to run the plant, binder was required after th® surfacing was placed on the 
road. This was secured almost entirely along the side ditehee without extra 
cost.

Of the total surfacing laid the following, amounts were placed on the 
Mt. Cannon section: base, 2927* cu. yds.; top 282h. cu. yds. and maintenance 
material 318-5 yds.

Ho base material was made in 1928. It was not considered necessary to 
lay base material from Sia. U70 to 0/00, the summit, due to the base being 
already of rock.
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Prior to laying toe base course the subgrade was trenched, rsked 
and/brought to proper grade and alignment* Dragging of the two courses 
was carried on continually to insure a uniform, compacted surface.

Maintenance material, 3/U” crushed rock, was placed at available 
places along the entire project. A total of 1^71 eu. yds. was left on 
the job for future use by Park Service.

for producing sand for concrete and cement rubble masonry work a 
send screening and washing plant was built at th® gravel bar in McDonald 
Creek at Sta. 689. The gravel was brought to the Ducket line elevator 
either by uorses and slip scrapers or by a drag lino which was operated 
at one time. After being elevated, the material was washed and passed 
over a grid wnieh removed the extra large rocks and boulders. From here 
It was carried down an inclined flume with the water and another size of 
gravel removed, This latter site was graded for concrete use. Ihe sand 
was finally collected in a settling bin where the dirt and soil were 
removed. By Wb process a good grade of alcea sand mb secured.

A total of about 1800 cu. yds. of sand was produced at an estimated 
cost of $5.00 per cu. yd. delivered at the various sites. This cost was 
divided about equally between producing and delivering. M average of 
about 16 cu. yds. of sand was produced daily without any crushing, and 
employing a fores of sin men and two teams,

A good screen of forest growth hides the opened area from Be road 
which la about 100 ft. distant. At the close of construction the site 
was leveled off and cleaned up in a manner acceptable to both the Bureau 
and the Park Service.

Mg MM TCT SCAD

Throughout the progress of the work it was necessary for the con tractors 
to build many miles of temporary trails to order to reach the various parts 
of the highway or to route the pack str togs around portions where heavy 
Hasting made total either impossible or too dangerous. There was 15 Mice 
or more of trails which were either built entirely or old Wilt widened 
and otherwise improved. This work was done at an outlay of about $£500*00.

Ike Tote Bead, about two miles to length was built from Sta. U99 along 
McDonald Creek and then climbed steeply to strike the right of way again at 
8ta‘. U20. This served to get the heavy equipment past the tunnel site and 
as a road to supply camp £2. The work w&r'&Qne by the J/U yd. Osgood gas 
shovel Md a crew of 5 men at an estimated cost of $2500.00.

Transportation facilities of all kinds were used by the contractors.



?anors»a #2 - Composite at f liras *5 * shoatag general rie» of couatxy traversed
Igr hl^W, •*•». 0/00 to 153- View taken Sept. 17, 1928 frees top of Mt. Oberlin, elevation 8100 ft., 
and 1| miles aistaat fsoa ste. 153 *»4 t »il« fw« s«w»»t gsiat of hl^wsgr. Sto. J7, site of 99 ft. 
rock cat; eta. 89, rabble «*11; ata. 102, J - 16’ spaa rabble arcihss.
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paramm #1 - Composite of film #16536. 37, 3g. 3$ & 16713* 14 & 15* shoeing general view of 
country traversed W ht^tesay. stas. 155 to W9® taken Sept. 18* 1$JO fro® spur of 
Heaven’s Peak, nearest distance to hi^way <me all®, farthest distance about Mies.
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then work was first started, auto traffic could only reach a point about 
two alias from the project. ?ack horses were first used to open the work. 
Next, teams and horses were retorted to; these were followed by trucks 
when th® condition of the road, permitted. A Caterpillar tractor hauling 
a sled or wagon over the snow was used to good advantage in the oarly months 
of 1926 end 1927. Horses hauled **go-devils* r/ith culvert pipes, stoel rails, 
water pines, or gasoline drus® over the mountain trails, ^vea man-power 
alone was at times used to move some of the heavy equipment along the trails 
where horses were not available.

After the work had been well established two trucks were kept busy 
bringing in supplies and equirwnt, making two round trips daily fro® the 
railroad at Belton, 22 miles from headwUrs. Wo Tord dwp trucks were 
used to deliver sand, cement, powder, etc. from headquarters camp #1 to the 
various emps and sites along the line.

At the peak of the packing situation in 1926, 6C heroes and 6 xaen were 
engaged in this work. The horses were contracted for at $0.70 per heM with 
feed furnished. She packers were paid *100.00 and beard. The average load 
per horse was 150 lbs., so that three 50 lb. boxes of dynamite made a well 
balanced load. Special cans for packing gasoline were made, being of a 
truncated wedge shape. Any spilled gasoline on a horse* a hide soon ruined 
him for work.

Packing to upper camps from headquarters camp at Sta. 580 was about 
$50.00 per ton for one trip dally or 25.OO when two trips could be made.

freighting by truck contract in 1927 was at the following rates: 
Belton to Camp #1. $U.OO per tan; to Granite Creek. Sta. ^99. l^-50t and 
to the Loop, Sta. U10, $5.00 per ton. Frier years with road omdlticas 
bad, freighting costs ^ere much higher.

This project, due to its location well up in the Beaky Mountains of 
northern Montana, is subject to heavy snowfall and result Ing deep and wide 
enow slides. In 1926, as late as Jun© 1$, enough snow fell to crush several 
of the tents at caw H* $he combating of snow slides was Just another of 
the contractor’s problems. One large snow slide at the cribbing site of 
the Mt. Cannon section had to be pass di over or through each year before 
the project could be reached. Both hand and power shoveling were resorted 
to in order that the work might proceed. Shooting the packed snow assisted 
materially in letting the air circulate within the drifts or slides and thus 
hurried the melting process. One of the largest slides occurred each year 
between Stas. 1% and 153 where the maximum depth was 35 CM Uc ft. This 
always lasted until late in th® summer and will always be a source of main­
tenance expense. Much time and mny th< >^and» of dollars were spent each 
year by the contractor to fight the snow drifts and slides.



#15568® April 1?# 1926. tractor Ka;;) 1i
supplies tow ©ribbing on Mt® Carmon Section to s-^ #1® 
•Wl« to we of sled bs moosea^® axis extern of 
tailing w® ra^irM for a period of about on® smth.

# >W 1926® ( Dept. of AgH® Moving Picture Mv® film®}
Staring pack string at sit® of high fells u®gan ^os toil.® Wout® 
to otws I 5 m #6 tow ,ea«^ H d^maMte, MaoW pokier. swli®9 
eto® of eaoh horse toss 150# to One 0^- requim for trip 
a distaste of about five wiles, erne wiy, and ellrrib of 3,000. ft. in 
elevation. Siz^r horses used at peak of wrk. One needed for 

eight to horses •
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#15648. View of Mg® slide St SlbM^ on Mt. Cannon. 
Section* 18.5 miles from Belton. 2J Mies fro® beginning of 
#287 projects 3f miles froB w^*#l of contractors. Slid® 
about 800* long and 20 to 50 ft. deep. April 1927.

#15649. ^>rU 1927.
Contractors sledding 
supplies over slide above 

described. Caterpillar 
tractor used for power*
Slide cover roadwiy and 

©ven extended aoroes 
MeOonald Creek* about 
80 feet Md®. Wis al ide 
my ejected each 
year* and show ow of 
the proMew Wt by W 

oontraotor and problem to 
be Bet by mintename 
forces in future.
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a
By agretui©ni with th® contractor, the project was axtended to Include 

the finishing of the Mt. Cannon see tian from Avalanche Creek to the connect­
ion with the Wst Side Project, a distance of 3*2 »lles. This included 
putting sub-base in soft places of the read, finishing the roadway, making 
* fill at the cribbing, surfacing with crushed rock, and building cement 
rubble masonry headwalls on the existing pipe culverts. Tais extra work 
was wade possible by the fact that a large saving of funds was brought 
about by the furnishing of explosives to We contractor by the government 
and the consequent deduct ions from the payments to him. The accompanying 
estimates show the powder deductions.

>W:ST nw

Only one small forest fire resulted from clearing operations of the 
contwetor. On June U, 1926, fire from the right of way at Station 226 
spread up the mow tain side and an area of about 60 acres on Bay stack 
Butte was burned over before the blase was put under control by the cont- 
r.'sctor’s forces under the direction of Faafe Hangers. “Ha® damage is hardly 
noticeable from the highway.

During ^uly* 192$* a very bad forest fire broke out on the west side 
of Lake McDonald. To combat this fire all the available men of the cont­
ractor’s forces were taken, away by the Fark Service. This caused a shut 
down of construction for about ten days. We engineering force also served 
as fire fighters.

0?

Due to the steepness of the country traversed, Md the nearness of the 
upper line of the road to tha road below, the workmen on the lower line 
were almost constantly in great danger from slides or rolling rocks. There 
were numerous narrow escapes from very serious injury. A number of the 
men wore ”tin h&ts,* surplus war material, for protection against falling rocks. 
With all the precautions followed there was still a number of minor accidents. 
Although a large amount of explosives was handled and used, there wore no 
accidents from this source of serious consequence.

(Me fatal accident occurred in 1926, when a foreman fell from a cliff 
and was almost instantly killed. The accident was due to hie inability to 
retain his hold eh a rope by which he was attempting to descend from an 
overhanging cliff to the roadway fe ft. below.

In order that saddle horse parties traveling between Granite Park 
and Sun Cmp might not be forced to use the highway and face the dangers of 
automobile traffic, a trail was built along the cliff above the road between
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#15901. Viw of site of saddle horse trail above 
road, etas® 35 to 45. One hundred. feet 
In elevation above roadw» $i* f®®$ Mde. 
To be safe guarded.Mth eenent .rubble wssubp 
railing. October 1927.

View showing close-up of saddle horse 
trail along fane of cliff, 100 Met above 
road* stss. 35 to 4?® fix feet wide. 
2© be mad© safe by oeraent rubble masonry 
guard rail® October 1927.

#15643.

M5585-A® im
ShowSng pack horse 
string leaving

^Ut* bele^r
Ipgan enrrnte
to #5, eta..
98. to.de of 3/8w | 

x lusher
e ons true t im

caap. All l?^er
for #1® (pa Muled 1 
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to.de
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Stas. 35 5^* It was made with a clear width of sir feet and was
about JJGO ft. long. lMe greater part was done late In 1927 and was fin­
ished late la 1928 whoa a Ary rubble rail was constructed along the cliff 
section. This was all done at a cost of $5360.62.

One feature or probit® net ordinarily encountered by highway con* 
treetern was that of how to get along with bears - blaak, brown, and 
griezly. the black aad brown bears were not so bad after it was found, 
that they could be beet handled by being plentifully fed} ?ince the harm­
ing: of anted s within the park is prohibited* many schemes »ere devised 
to prevent depredations by the bears, beat house? and kitchen# had doors 
and aide walls studded with nail points. One meat houee on top of piles 
was fitted with a lif ting walk like the bridges • panning the moats of the 
Middle Ages. Clearing forces dung cross-cut eawe along the trunks of small 
trees in which their lunches were hung. Thia proved a most effective 
device, Finally the cooks and flunkies found that systematic feeding of 
the refuse to bears kept them from pillaging. At the tunnel eawn it was 
usual to see 10 or 12 large bears hanging around the cook-house at meal 
times, waiting to receive their share. One bear’s special place was 
against the jamb of the back door of the kitchen where he sat perfectly 
at ease, and more afraid of the other bears than of the men. However, in 
the case of the gristly bears an entirely different animi had to he dealt 
with. Wheat la the late fall of 1927 they began to invade the camp of the 
Russian stationmen at Logan Pass, the yurk ranger was required as a guard 
to keep the bears away and to quell the fear of the workmen.

During the period July 18 to 27 • 1926, ¥, W. Perkins and Geo. 2. 
doorgens, Department of Agriculture motion picture men, were on the 
project taking con struct ion and engineering scenes which have since been 
incorporated into two reels of the department, »Men Who build the Roads,* 
301 I 1 and *A Bo&d Out of Reek,* 50U C 1. During this work all assistance 
possible was given them in order to get the data and views desired. Due to 
the smoky condition of the atmosphere resulting from the prevailing forest 
fires, the highest class pictures possible were not obtained.

As a general thing the weather was very favorable for construction 
in 1926. The winter snow fall was comparatively light and left early in 
the year. Work was coweneed in a general wav on Iprll 1st. The owner 
was dry and the Inability on this account to burn el eared and grubbed 
material was practically the only drawback to the contractors. The dry 
weather, however, did inconvenience them somewhat in the matter of supply­
ing water to the camps and the power shovels. Work in general was closed 
on October 31st, but the tunnel walk continued until December 15th. At 
this time M of the contract had been completed.



Ihe winter of 1926 and 1927 brought a heavy enow fall. To overcome 
this difficulty the eon tractor early in the season of 1927 began thermo 
of nteam ehovole t® clear the roadway of snow drifts and elides, General 
construction work was camenced on April 1 and continued until Wvembbr 
Sth at which time $3^ of && project wus finished.

In 1928 work was resumed on ^ay 28 and carried, on continuoualy until 
the final completion on October 20, 1928.

Major ^puirwnt used by the contractors was as follows:

1* ■Rrle 3/U yd. steaia shovel
1- Osgood * * *
1- * # gas shovel

12- 2-yd. Western &wp cars. 2U« gauge
3000’ W rails /

5* 3 ton Flymouth gas locomotive® h » * » »
U- single hammer Sullivan portable Compressor®
1- double « ® « m
1- 8 8 .Ingersoll-Sand «

10* ^augh Clipper Drill®
U30 Ingersoll Jackhammer®

1* SCI 8 8
2* Ford Trucks with Anthony dump bode
1- 3/U ton White truck
1- 2^1/2 « » » dump bu
6- 5 ton trucks
1- Fordson, full crawler tracks
2- 7 ft. Metin tesss graders
1- Aurora jaw crusher
1- U-l/2” Traylor gyrator crusher
1- IF « « «
1- Double drum belted acini
1- JCwxl2ft. Western revolving screen
1* 90 HP Rnasell oteam tractor

At the peak of th® construction ab^ut }C0 man were employed and six 
camps maintained. Seventy horses were used, 60 of which, were pack homes» 
With the exception of the first se&soa, when only one of the members of the 
contracting fir® was present, the contractors were on the Job at all times 
using their best efforts to complete their contract.

TOW>

At the completion of the work each camp site was cleaned up thoroughly. 
Garbage was buried; reiuee burned: rock crushing sites leveled off. and all 
conditions left in a satisfactory manner.
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At various places along th® route of the highway sufficient parking 
places have been provided to enable automobiles to turn out and give the 
travelers a chance to pause and more fully enjoy the ever changing scenery. 
After leaving the flat country near Trapper Creek the ascent along the 
mountain side gives one a sweeping view of McDonald Creek valley with 
Heaven’s Peak and many other enow capped mountains rising above it. At 
the west portal of the tunnel a stream of water falls over the cliff to 
spray the tourist.

At the Loop* Sta. 410. considerable development work was done in order 
to provide a stopping place for automobiles. The curve* one of 75 ft. 
radius and central angle 215 degrees, is on a 3$ grade, roadway widened 
to 23 ft. and super-elevated 3 ft. Ihe upper portion is necessarily in 
heavy cut and the lower part on a high fill.

This gave an opportunity to construct a fine parking area within the 
curve and at an elevation of about 10 ft. above the lower road, which 
allows a dear view from the upper parking area. In addition there is a 
lower parking area between the road and the upper area, the two being 
connected by cement rabble masonry steps. The roadway and the upper area 
are protected by masonry railing. This spot is destined to become a 
popular one on the highway.

Continuing from the “Loop” the tourist will have a constantly whanging, 
always wonderful view. Mes lag the half tunnel sections along the cliff 
side, at Sta. 379» one comes to “Crystal Point,“ a wide and beautiful view­
point, so named from a ledge of rock studded with iron pyrite crystals* 
cowaonly called “fools gold” or cube iron. Hext comes the scenic horse­
shoe curve at We north gulch of Haystack Butte, where an unexcelled view 
is had of the “Garden Wall*” Mt. Oberlin, Mt. Cannon, Mt. Clements, all 
rising to about 9000 ft. within a radius of Wb miles. McDonald Crook 
valley can be scon for many miles to thesouth. hounding haystack Butts 
the road follows along the steep side of the “Garden Ball* until finally 
Logan Meo is reached and the most wonderful panoramic view of the trip is 
suddenly given the tourist to hold him spell bound. from this high plateau, 
which during the summer is one huge flower garden, glaciers, waterfalls, 
towering peaks, and wooded valleys stretch in every direction. To give an 
additional thrill there are usually wild goats, bear, deer, and mountain 
sheep to be seen at many places throughout the length of the highway. With 
the completion of the remainder of the read to the east side of the Faxk, 
the Transmountain highway will be unexcelled for scenic beauty by any high­
way in America.

During the season of 1926, engineers* camps were established as 
followst W. G. Peters and three men at headquarters camp at Trapper 
Creek, Sts. 588, Where office work, gravel checking, etc., were looked 
after j at camp <2, Sta. 410* B. M. Ml th and three assistants handled the



mmwwtain Wo wet side isw. oueier mtiom m^c.

M&7O9 * flew ©heM from ste. 4OS showing upper parking area, 
SI 70 »<. ft. at Rlhe loop*. Automobile cm right aide 
of min M4»fay. Beginning of cement rubble maonxy toe 
wall Joining guard. rail at left of ear. Oct. IS, 192*.

<6712 « View bank fro» eta* Ull/50 across upper parieing area of 
H^ae Xoop« skewing oenent raWe tee wall and guard rail.
*5he Xeon11 - radius 75 ft.t central angle 215 degrees, 
widened U ft. and enperelmted J ft. 5^ grade. Ooi. IS, 192S.



Treasmountaln Hwy., Wet Side Project #287, gaoler National Park.

* M portal of tunnel, SU. Wt/42. 192 ft., width
20 ft. , hei^t 18 ft, • ceiling semi-circle of It ft. radius. 
IMioed' On curved alignment, one 15° JO1 cum complete and 
portions of W® and 28^. October, 1928.

* Out through big snow elide at SU. 150* ^^17. 1928. Usual 
slide each year 10001 wide by 10’ U 35’ deep. BMUret by 
steam shovel.



*h&nft&onntain Hwy., West Side Project #287* Glacier National Park.

Ho number - Pictures from Dept, of Agriculture, Dept, of motion 
pictures. Showing power ehovel handling rock excavation. Sta. 
4J0 2*ack. July, 1926.

fl6o67 * Sta. 381 ahead. June 1928. Showing large rocks fallen 
from half tunnel or under cut section. A source of 
danger along cliff sections of highway. Very slight 
damage to wall.



Transmountain Highway® fide 2>ojeot® ?2S7® Glacier National Park.

;? 15645® $ta. 43S ahead® Stes® shovel its way
snow toward tunnel. April 10® 1927® W@b shovelling* 
of snow necessary across slides®

^14723® Sta® 45 Wit toward sumlt* lowing- hand methods of 
handling saow® ^repstrin^ trail to wove oorcprescor 
from oanp #6t sta® IB to eta® 50. 2rail also ased 
for melting to o<aqp ?6 from ow? M® sto® 575. 
June 22® 1927.



Irans wun tain Wat Mde Project >287* Olaoier National Park.

>14792 W 1W. W crushing pl«®t SO® <W left of
>2 Aurora Jaw Crusher. 1-4^ Gyratory mjiMw orusher.

drum belted heist for drag line, 30** x IB revolving 
screen, 1*90 W. Hassall steam tractor. BaoJsgrowad shows road 
slow side of WsUOfc Butte. <W H center.

#UVSt July IBT® SaM washing >laat at eta* S2St 200 
of road. orushiag later transferred to this 
site. First ©reraise r«wre<| next siaall graroli **•$ 
sand settling bins. Oa^aoit^ abwt SO - 25 O.T. per Wp» 
M made and deliver^ to ms one on projeot at ^5.00

. per O.T.



Transwuntain Hwy.» West Side Project #287» Glacier National Park.

#16119 * Behoving snow from deep gulch, 5$ ft* deep Uo ft. wide. 
June 23. 1$2S, to begin construction of two retaining 
walls, eta. 89. Sluicing was attempted but found im­
practical. Bridge not desired on account of danger of 
enow slide carrying bridge away. Two walls with back 
filled road between thought best for conditions. June 
23. 1§28. /



Wst ride Glaoior Rational IM

>1 #155B Aug* IW© SMf IS bask showing oar and trMk of 
h»OW ewmtla statitmexu wGaram &&* aM tndl on 
left® X^w ias® la ^IMie ’baek^roan^#

Sej>u 1»
Fta» SB ahead»

by static 
talw of

natiW^l 1b x-oek to 
plao^ dynaMt® aM pcrMei 

tires tone reek.



Transmountain Highway® ^est Side Project® W6 Glacier Mtional Wfe«

#15590© August 1926© 5U® 40 ahead on old Granite Park 
trail« Bl ovation 64^)® Showing- use of **go*devil" or travois 
for hauling culvert pipes® steel rails® air pipes® etc® over 
the narrow trail iiO #1® elevation .3500 to ca?jps #5 
and M at elevation 6800® One day for one trip®

#15597. August 28, 1926® 
View from top of Mt® Ober­
lin® el@v® 8X00® showing 
general system of construe* 
tion trails used to serve 
oanp #5® sta® 98, lower 
center® Upper trail® 
Garden loll Trail® Center® 
wide strip, cleared ri^it 
of way ana partially 
graded roadway, ata® 110 
on left to ata® 70 on right* 
"Safety** trail fror carp f 
5 around cliffs to serve 
station itw working from 

sta® 98 to 125® Trail from 
oaw #5 to Garden ^all trail 
thence to suErit at Logan 
^ss serving- canp #6® sM® 
15® "detaining mils and 
culvert to be at d- ep draw®



^ansiaountain Highway ¥ Side GUMs9 national Park.

Oct, 1928 • Beginning of tonne! at east portal, sta*^2^
showing system of construction, character of rook, seams, etc.

Oct. 1926.
General view of east portal 
of tunnel, sta, 444® fete 
seam or fault in rook that 
necessitated, shifting of 
center line of tunnel 
into cliff to con­
struction of tunnel poss­
ible, fete rope used by 
wm in passing over tunnel 
line, ??unn®l constructed 
20* wide, 18* in height at 
center, of tunnel 
circular, 10* radius® 
Hock, Hestons® Tunnel 
200^ in length, urttti two 
windows for light and ven­
tilation®



'Transwomtain Bwy., West Side Project #287, Glacier lational Fark.

#16157 - Showing start of cement rubble aasonry retaining wall at 
Sts. 8$, derrick or gin pole with skip for handling rocks 
for MU® Temporary frame trestle at side for construction 
pwmosea. Maximum height of wall Uj» outer batter 1 to 10, 
inner batter 1 to U, wall on 54 degree aurwe waking arch 
action In wall. Wte large rocks used. July 10, 1928.



Side FroJeoMW. Olacier K&tional Park.

Private photo - One of problems of contractor. Bars foraging 
around caw #U, eta. 2bS at ead of ee&soa, Cotober, light 
to twelve bears hovered about each camp.



TransiHounUin Hwy.» West Side Project #287. Glacier national park.

116^28 * September, 1928. Sia. Go ahead. Tine grading prepara­
tory to laying crushed rock surfacing. Camp #5, *ta. 98 
in center background. Also construction trail. Haystack 
Butte left. ^Garden Wall*, continental divide, background.

I16U25 * ^ta. 70* Sept., 192S. Baking subgrade to remve ever- 
else recks preparatory to laying of crushed rock surfacing, 
Wote trench section to hold surfacing material.



w®t SMe Pralm, #2879 Glacier National Park.

1*W wle8 ata. 1451 acath ®uleh Ka^gtack Batt*. 
7$ 192? Viw tc^aM awnit.

M47M. 1927
Sta* 4i> ahaad. Men haal*

ata. 15 to ata. S3.
Aloag old Garden ^11 
tmll.



Wit Sid® Srojaet* 0071 CHLaeler Wtional Pb^e.

f ( ^efpt* of Wation $ieWea9 0<#t, of ;*&ri,» film J
182S» Tlw shcMag erese-seoticm party of engineers at weak 

on dlffiwit cliff ssetimu sta®» 35 to 45• Soto safety *>&&*&•
of cliffs and loose rooks made work extremely

'^ri

#15047# Aw< 1^7, Slose-W 
of ohainmn scaling cliff as 
part of writ in takis^ •eetlcme 
and mmin^ aligimnt» SUs« 
35 to 45. falling of rooks 
from cliffs 1000* to 2000* abore 
made work extremely dsngemui 
for bo^i eng:lneei,a and eoostoe- 
tlm laborers, Son® of Bo 
foraer wr® Injured in meh a 
wy Wt sorrel of the contract­
ors laborer® wr® severely Mt 
not fatally injured by falliM 
rcto. In ^ow instances a tael 
helmtSf swains wr mt®rial> 
we used as a. preaantloxwy 
pretMtion*



W* • Wet Side jest W, OUMer WtiMal Fork,

MS718 * View hack from $ta. 41U showing lower parking area, 5750 R.ft. 
at ”1he XMp®. Alee cement rubble toe wall, guard rail and 
stope leading to ^?per parking area. October 16, 1928.

#16717 * Close up of cemnt rabble msoniy toe wall, guard rail and 
•tapa. Inlet of 6« poroue tile drain w ba seen in Mater 
of tee wall left of «>•$•* Stope* tread 12*, rie* S*, width 
6’ * ©«. Oet, IS, 1J2S.



#15578 #15577
View looking south from station 255 ( camp #4 ) April 1926 *
Left to right: Mt. Oberlin, 8100; Mt. Clements, 8764; Mt. Cannon, 8800.
McDonald Creek valley and spur of Heaven’s Peak on extreme right. |
<5^ 'we
View taken about three miles from mountains. Mt. Oberlin and. Mt. Cannon about two miles apart.

ountain H
ighw

ay, ^est Side Project, #287, G
lacier national Park.



#15574 15575 15576
View looking Bast from top of Mt. Oberlin, Aug. 28, 1926, showing end of road at Logan Pass^ 
elevation 6650. Lower left, saddle horse trail route above highway location. On right, 
Hanging Gardens which may be easily reached from 0 / 00 probably by auto with very little 
if any work. Extensive camp and parking area, good water and many flowers during entire 
summer season. Close proximity to snow fields^and glaciers on Mt. Clements on right.

Transmountain Highway, West Side Project, #287, Glacier National Park



work fro® Sta. 3^6 to 657i at camp #3. Sta. 308. *• *• Vta «ad Mo assist­
ants worked fro® Sta. 170 to jWl at camp f5. Sia. 96, F. W. Umr and 
threw &««ietoato handled the woto from Sta. 0 to 170. during this season 
the center line, levels and oross-soctioas of the entire project were m 
out# In 19^7 toe parties were practically toe same except that F. W, Farrar 
was replaced by M. &* Mudere. In 1928 a. V. Smith and Ms assistants 
worked frm camp A at Sia. <70 and F. I- Goodnight handled the upper end 
of toe project from camp !§•

work of tot engineering forces was not only difficult Mt danger- 
one at all times. mctioally vertical al if fa. many of then several hundred 
feet high and a thousand feet long had to ho surveyed, cross-sectioned and 
staked. This work wee dene to all kinds of weather; rain. Mi sun. sleet* 
mew and high winds. The latter even wee very dangerous, onus tag toe loosen­
ing and tumbling of rocks, and the accompanying groat danger to the men. Tn 
addition to the risk of a ata-step. which would mean certain death, there 
was always toe possibility ef a rock from the high cliffs above becoming dis­
lodged and falltag without wamtag onto the mrveyors along the line. All 
possible precautions were taken. Ropes were used on the cliff sections, but 
it required lota of skill, strength. CoumgOt ingenuity, and a resolve to 
"carry onB for the necessary field work to be accomplished. Wot only wore 
the engineers continually in danger during their own work but also ta their 
passage along the right of way* due to toe shooting of stumps and blasting 
if rook at many potato of toe Job. from continued contact with toe dangers 
of toe work, toe men learned to avoid them. Al though the mon had many 
narrow om^es from serious accident, only one man of the engineering force 
was injured. He fell from toe top of a rook cut to the road and as a result 
had to spend a week in a hospital.

There were no very u®al engineering features. cliff® only 
required much slow, hard* dangerous work to secure the oross-sectioas 
to project and stake toe line* At toe tunnel cross-sect iontag was of 
a similar nature. Wre» however, good Judgment Md to be essreised ta fit­
ting Be tunnel to toe line of tact possible trouble from rock fissures. 
The Loop required much veto, study-and designing. Much credit is due the 
y$un& men whe s© capably md loyally assisted throughout the work.

In addition to the engineering work on the West Side Project, recon- 
nalstance surveys end reports were made in October 1927 on toe following 
proposed projects within toe Task:

Worth Fork Head to international Bomdary 50 miles
Two ^edictae Road* Trick yells to Chalets 3 v
'rransmowtata Road, St. Vary to Sun Caa^ 9 w
Cut Bank Spur Road 6 M
Kennedy Creek - Internatieml to^d&ry

Via Chief Mountain 15 *
Traasmomtata Hi^way, Belton -

Avalanche Creek 17-3 u
Flathead River Bridge and Great Worthem

Railway Crowing ,-.,-1^-■--*-
Total 101.3 sales



-20-

These reports were submitted in 1927*

In addition* several small surveys were mde for the Park Perries.
The public camp site at Avalanche Creek wae surveyed, the data worked up 
and submitted to their San Francisco office. Purveys. were also made for 
road improvements at Lewie hotel and at the cribbing site on the Mt. Cannon 
Beotian.

W

Throughout We work We special features and landscape effects were 
under continual inspection by Park Service landscape architects. During 
the seasons of 1927 «®d 1928 Mr. K. A. Davidson, Aset. Landscape Architect, 
resided on the project inspecting the special features and requirements 
desired by the Park Service.

During the course of construction, the project wee visited and in­
spected by many from both the Bureau of Public Beads and the Park Service.

From Washington, D. 0. came:

Mr. Thoe. McDonald, Chief of the Bureau
Mr. H. X. Bishop, Chief of Division of Construction
C&pt. 0. D. Curtis, Asst. to the Chief of We Bureau.

Fro® San Franciscos

Dr. L. X. Mewes, Deputy Chief .Wglneer, B. ?. ».
Mr. I. A. Kittredge, Highway Engineer (now Chief Bngr. Rational Park 

Service)
Mr. d. W* Ball, Highway Engineer.

From District Mo. 1, Portland, Oregon:

Mr. C. H. Purcell, District Engineer
Mr. J. A. Mliott, Highway Engineer
Mr. A. 0. Clark, Highway Engineer, Missoula, Montana
Mr. F. 1. Martin, Bridge tngineer, ” *

Tro® We Rational Park Service:

Mr. Stephen T. Mather, Director of Rational parks
Mr. Horace Albright* Asst. Director of Parks
Mr. Chas. J, Kraabel, Supt. Glacier Park
Mr. J. M. Whin, Supt. Glacier Park
Mr. Wos. 0. Vint, Chief Landscape Architect
Mr. B. A. Davidson, Aset. Landscape Architect.

The construction and engineering was directed and supervised from 
District Ho. 1 of the Bureau of Public Roads at Portland, Oregon. Mr. 
d. A. Mliott, having charge of all co-operative park work, made We 
regular visits of inspection and W. G. Peters was resident engineer on 
the project for the Bureau of Public Sends.



v u® mm maw or Marcums 
BURKAU PUBLIC H0A&8

District Ko. 1

yti®

Tran mowtain Highway* 
feet Side project. 1*0 #287

Pest Office Building 
Portland. Oregon

Glacier Hationel Park.
October 20, 1928

Mr. 1. H. lynch,
Ms trie t Engineer, 
V. S. Bureau of Public Hoads. 
Portland, Oregon

Dear Sir:
On the above date th® ^raBW^Uin Highway* West Side

Project. 1-0 #287. Glacier National Park, under contract toWilliam 
a dated 11, 1925. we« according W plans and 
speciflentlone.

Pinal cleanup was very well done, and according io
instructions given by J. A. Slliott, Senior Hi^way Wineer. on Me 
final inspection of October U, 1928.

Tours very truly,

W. H. Peters

Aesociate Highway Engineer



mm mm WiRjmt or ,oi«m 
0? PUBLIC MADS

Regional Headquarters

File Ug5, Glacier
1*0, Or. a w.

San Francisco, Cal., 
December 20, 192S

W. f. H. lynch, 
District ^aglneer, 
Bureau of Public Heads» 
Portland, Oregon

Dear Sirs

Enclosed is copy of letter of December 19 to this 
office from ‘Thee. C. Vint, Chief Landscape ArcMtoct, app­
roving the landscape features for final acceptance of the 
contract for constructing Glacier f-arlc project 1-C, Trans- 
nountain Highway, test Side-Logan Pass Section.

lours very truly.

L. I. Howes
Deputy Chief Engineer.



UKITO SMS WAMT OF » XSmXOB 
imom fam swics

Glacier National Park 
Belton, Montan®

December 12, 1928

In reply refer 
to File $o. 333

District Engineer
Bureau of public Beads
P. 0. Building 
Portland, Oregon

Dear Sir;

deferring to your letter of December 7th*

Construction of Project W» IC, Transmountain
Highway, West Mi® Project, Glacier national Park, has 
been inspected and approved by this offlee.

Toura very truly

B» B Vincent

Acting Superintendent



P. R. 33

UNITED STATES DEPARTMENT OF AGRICULTURE

BUREAU OF PUBLIC ROADS Transmountain Highway
Mt* Cannon SectionReport

State %”WW
Project

Inspection made inspection _______

In company ^^--- se^^c<r an<t Vr.-’?eter«-i--8esidf'iit-Bigiii«nrs

8 4953 V 6. GOVERNMENT PRINTING OFFICE: 1028

About fifteen men were employed in cleaning up along the road 
ewp» dressing up the surfacing, etc. There is a little work yet to 
he done on the channel excavation at the Trapper Creek Bridge. Free 
Station 0 to U1O the job was 100# complete and the entire contract 
Will be cwpMe in about ten days or two weeks and all camps removed. 
Thia complete* one of the meet difficult pieces of read construction 
after a four-year operation and considerable credit is due the engineers 
and contractors In the successful handling of the work. It is recom­
mended that the project be accepted as complete according to plane and 
specifications upon receipt of advice from the resident engineer that 
the final cleanup has Wen completed.

Time spent on inspection; lour hours.

cc to Bes. ^ngr. Peters



F. It. 58—Rev.

PR0jECT„dtalB!^^

U. S. BUREAU OF PUBLIC ROADS 
i m W? a«Ml«

BIST. No.

REPORT No.

LENGTH- IM* adlaa
«a*»X®r county .«*thsa£.

STANDARD ROADWAY 1ft

WORK DONE

, 192

STATE^aJU^A--.

CLASS OF WORK ®WtU&

COSTS QUANTITIES

TiUe.

HF” CONSTRUCTION ITEM
Station to Station

Cent 
Com­
pleted M. &S. Total this 

Period
Total Cost Unit Cott 

to Date Since Last 
Report Total to Date

TOTAL 
UNIT 
COST 

TO DATE

TOTAL PROBABLE

Quantity

w. 14. __
wur—

HIM

TOTAL

ible Factor this Report:___________1**^_
mm ife(REMARKS:

swSSw 

W^lr i
( 6 JWeather Record

)JX.

Days Allowed

7A LIABILITIES AND EXPENDITURES TO DATE

;es to be Distributed
Charges to be Prorated
Total Cost to Date (Labor + M. & S.).

Construction Engineering__________

Survey and Plans_________________
Total Liabilities.

Agreement Amount

mu ihn Kaus*

7.MKM5

TOTAL PROBABLE LIABILITIES

Construction Engineering

Survey and Plans____.....
Total Probable Liabilities.

mm

8—4431



@ COMPARISON OF WORK COMPLETED AND COST

1© -M

Probable increase
Probable decrease_

Total probable cost_______
Engineer’s estimated cost_

TOTAL

TOTAL COST TO DATE

Construction

Federal Local Total

Total Liabilities
Agreement Amount
Apparent Balance or Deficit

REMARKS: fit included in same allotment.

Construction Engineering 
Survey and Plans f.
Other Liabilities_

8—4431

Quantities of work completed to

Unit —
Cost to date___ _____________

J
ww

0825.
*300.

Total probable quantities___ ___  
Engineer’s estimated quantities..
Difference, + increase — decrease *
Per cent complete__________  

* Net increase or decrease.
Lumped Items:

...

-fH?*

•m

Date

FUNDS AVAILABLE

ALLOTMENTS



F. R. 58—Rev.
U. S. BUREAU «F PUBLIC ROADS DIST. No.

PROJECT__.„„„ SEC.
t ef J BUMt No- ,

REPORT FOR PERIOD ENDmG
W

192

ITEM

----------

CONSTRUCTION ITEM

_____

Days Allowed

.*^OUNTY..^^^

STANDARD ROADWAY.

'ffO^ DONE

Station to Station

$19

state„_.3__.,_
CLASS of work * . . „ . . A Signature.

Title.
COSTS QUANTITIES

Cent 
Com­
pleted Labor M.&S. Total this 

Period Labor+M.&S.
Since Last 

Report Total to Date

TOTAL 
UNIT 
COST 

TO DATE

TOTAL PROBABLE

Quantity

w w IM-

yA LIABILITIES AND EXPENDITURES TO DATE TOTAL PROBABLE LIABILITIES

Charges to be Prorated
Charges to be Distributed

Total Cost to Date (Labor + M. & S.)_. Construction_______________
Construction Engineering Construction Engineering
Survey and Plans_____________ Survey and Plans___________

Total Liabilities_______________ Total Probable Liabilities
—-----

Agreement Amount_______________ Agreement Amount
Apparent Balance Balance or Deficit______________



Stations or Miles.

——............--*ow- • *«*«■ PROGRESS CHART OF _. MS 192 If 3

WORK DONE DURING MONTH OF..... —■--—> 192 (Red) AND PREVIOUSSTTBlack) .. 10 St FO M*!
....

TAT /VS* i

o Jacxz >
| hOq^

■r.

■ ........... •— r-T?*'--

---------
— -------— —-•-rrr

—
• • •

COMPARISON OF WORK COMPLETED AND COST

Quantities of work completed to date____ -jmmtn—m .

Cost to date______

Total probable cost---------

Total probable quantities_________

Engineer’s estimated quantities..—

Difference, + increase — decrease *

Per cent complete-----------------
* Net increase or decrease; 

Lumped Items •

Date

IJG&n.

IM | Wf-JU—- —- —- ——-—----------- -

..

FUNDS AVAILABLE Construction Engineering

Survey and Plans f_______
Federal Total

Mr-

TOTAL GOST TO DATE

Total Liabilities

Apparent Balance or Deficit.

REMARKS: fit included in same allotment.



PROGRESS CHART OF 192
WORK DONE-DURING MONTH OF__ 192 (Red) AND PREVIOUSLY (Black)

|
r Ml M^4 

Mitel—____ L r w ML 0—
L. . u -m 1

--Mi. iwfli -777--——

Ml

_____ Ml «»1*tt
4>8*v—<— ---- I-.-—

■ • • 4— _____- --------- -

6 T 8 9• ' » 1 MtWK8 or Miles. 11 IS IJ 14 15
COMPARISON OF WORK COMPLETED AND COST

TOTAL COST TO DATE

Ctastrw&U®* itM *1 Ml 49 5S » w 99 a 63 ©» 65. ss 67 TOTAL

Quantities of work completed to date__ st. J (MIA W3|.------
Wit priceKW^}________________ Mi a. n.i* ___.1*. 1.50 1ft. J9. O.lt —

* JDiu j
Cost to date______________ MSh... 112. T 1^5# i®L 1*K#
Total probable cost________________ rM... isi. tew ■ 01.
Engineer’s estimated cost_________ L - -W&- w
Probable increase _______ _____ .... 0W«-
Probable decrease_______ _________ M1W.— -J98Bi W<-
Total probable quantities___________ 2736. W4 —•*«.«_ iWiS __ .1
Engineer’s estimated quantities______ -taL - w* -IO*- _.._S^.i...

Difference, + increase — decrease *__
i ft -4^.

Per cent complete-------------------------- A Me*-
* Net increase or decrease.

Lumped Items:

FUNDS AVAILABLE

Date
ALLOTMENTS

Federal Local Total

Construction .1____ -J.—
Construction Engineering 
Survey and Plans f. ... 
Other Liabilities —

$967,771-12 
60,033.uu

* 22,332.^

REMARKS:

SLUMS. J
Total Liabilities ___ ____________

or Deficit.

-21,964.36 
$1,028,172.72 
1.028,172.72

flf included in same allotment.
8—8431



P. B. 58—Rev. U. S. BUREAU °F PUBLIC ROADS DIST. No. ___

protect Tnweiiahla
J H | REPORT No.

EPORT FOR PERIOD ENDING .....Mb B 1 192
jr%couNTY..HA.^ft^L

LENGTH....X^J^.M1.O. STANDARD ROADWAY „1S* CLASS OF WORK
Signature.

(2j ----------------- __________  ._________________________ . i . i ’

ITEM 
No. CONSTRUCTION ITEM

WORK DONE
Per 

Cent 
Com­
pleted

COSTS QUANTITIES TOTAL 
UNIT 
COST 

TO DATE

TOTAL PROBABLE

Station to Station Labor M. &S. Total this 
Period

Previous 
Report

Total Cost 
to Date 

Labor+M.&S

Unit Cost 
to Date 

Labor+M.&S
Since Last 

Report Total to Date Quantity Amount

-fox «___££ M.
---- --X.X— ___ XMUol. - JKk- UILe ...WHMt

w —-•-■r-T * —?+'?•»- -—t B—^-r- _

---------------

i___

HWFWflWP lw»-

..AL ei..Hi—Jfc ____
Id 1M«W.__

...K ___ &.. .......K.. 11..®^ _____

——

r q $
KL/ TOTAL- We W9.1M.ST

r LIABILITIES AND EXPENDITURES TO DATE
'Proratable Factor this Report:

MARKS:______#_______

eather Record

Charges to be Prorated
Total Cost to Date (Labor + M. &

Days Allowed

OOVERXMKST FREI TING OFFICE

Days Consumed

Charges to be Distributed

Total Liabilities.
Agreement Amount..
Apparent Balance.

Construction Engineering.
Survey and Plans.______

TOTAL PROBABLE LIABILITIES

Construction

Total Probable Liabilities.
Agreement Amount
Balance or Deficit.

8—4431

Construction Engineering
Survey and Plans_______



Wffic Voucher for Purchases, and Services other than Personal ”0
June 18,1926 . - . - No-------- -------------------------------

prepared.

u. s.B____________________________________________________________________________________ 
(Department, Bureau, or Establishment)

Appi Ration: ___T____ 1___.________ ._______ _____ _______________________________

THE UNITED STATES, Dr, To.-----
(Payee) ........ ............

Address......--------------- Payees Acct No. .......................................................................................................................................... ...................

Payee must NOT 
use this space Contract No. 

Activity
Date.-^j^^ Req. No. Date

Expendi­
ture 

Symbol
No. and Date 

of Order
Date of Delivery 

or Service

<W,. Park(Enter description, Item Number of Contract or General Supply 
Schedule, and other information deemed necessary)

Por ReadConwtrgcti<ai
UNIT PRICE AMOUNT

Terms .% Discount Cash days

QUAN­
TITY Cost Per Dollars Cts.

NOTATIONS

Payee must 
NOT use this 

column

Oct. 20 
1922 Sstimte W. 25, III Ao

the

25

#or work done aad mater
up to October 20, 19
provemaat of 
way, ^eat SI 
National 
into

see 
the iw- 

uh tain High-
<28?, Glacier 

contract entered.

par
oat 

ttached
earned by con tractor as 
itwised atateoeat

Total deductions as per attached 
statement______,n... tt v K t j m t

(This certificate not required when a like certificate is made
I certify that the above bill is correct and just, and 

that payment therefor has NOT been received.
TOTAL,

Payee

(Additional statements by Department, Bureau, 
or Establishment, if deemed necessary)

Per

Title

(Accounting Classification) (Payee must NOT use this space)

Differences:________________________

Account verified; correct for.

12

MLI71
20,WO

12
.eo

(Signature or initials) 

I certify that the above articles were received in good condition, after due inspection, acceptance, and delivery prior to payment as required by law, or the services performed 
as stated; that they were procured under the contract numbered above or the unnumbered contract attached hereto, or that they were procured without written contract, in open 
market, and with or without advertising, under the circumstances stated in No. -------------- of “Method of or Absence of Advertising” shown on reverse hereof, and were necessary
for the public service; and that the prices charged are just and reasonable and in accordance with the agreement.

f Approved for $______________________ (Memorandum—Do not sign)

Title

Paid by
Check No.

Cash, $__..

___ , dated---------------------------------------------_ for $. 

on.—----------------------------- * Payee__________
* When a voucher is signed or receipted in the name of a company or corporation, the name of the person writing the com­

pany or corporate name, as well as the capacity in which he signs, must appear. For example: “John Doe Company, per John 
Smith, Secretary,” or “Treasurer,” as the case may be.

t If the ability to certify and authority to approve are combined in one person, one signature only is necessary; otherwise 
the approving officer will sign in the blank space below “Approved for S______________ ,” and over his official title.

GOVERNMENT PRINTXNO 0FF1CW 10—1751

Per _

Title

f on Treasurer of the United States 
_______________ (in favor of payee named above.

(Memorandum—Do not sign)



METHOD OF OR ABSENCE OF ADVERTISING
' (Section 3709 of the Revised Statutes)

1. After advertising in newspapers.

2. After advertising by circular letters sent to____________dealers and by notices posted in public pla.

3. Without advertising, under an exigency of the service which existed prior to the order and would not admit 
of the delay incident to advertising.

4. Without advertising, in accordance with ------------—_____ ------------------------- -——--------------------- —

5. Without advertising, it being impracticable to secure competition because of *.

♦Among the reasons which, may be assigned as making Competition impracticable (see 5 above) are the following.;.
(a) Under a formal contract for construction,' there arises a necessity for additional work practicable Of performance only by the 

contractor. - . J ! ~ " * *•»**■*«■*••■ *.$» ; f
(&) The articles wanted are patented] or copyrighted and not oh sale by dealers, but by the owners of the patent or copyright, or 

their agents or assigns alone, at a fixed and uniform price.
(c) There is only one dealer [within a [practicable distance from whom the articles: can be obtained.
(d) Prides or rates are fixed by legislation, either Federal, State, or municipal'; or by competent regulation.
(e) Previous advertising for the identical purchase has been followed by the receipt of no proposals or only of such as were unreason­

able, and under circumstances indicating that further advertising would not alter results;
Note.—The above form “Method of or Absence of Advertising” is to be used when purchased are made or services; secured under 

proper authority without written agreement in any form. In case of a written agreement (formal contract, proposal and acceptance, or 
less formal agreement) Standard Form No:. 1036 should be used for abstracting the method of or absence of advertising, award of contr 
and form of agreement. (See General Regulations No. 51, G. A. O., June 18, 1926.) 10—1751 '



Public Voucher for Purchases, and Services other than Personal
June 18,1926

U 5 DEPARTMENT OF AGRICULTURE
(Department, Bureau, or Establishment)

App '.alien:------------------------------------------------------ -----------------------------------------

THE UNITED STATES, Dr, To.—------'S^r'

PAID BY

A. ZAPPONE, 
Disbursing Clerk

(For use of Paying Office)

— Payees Acct. No------------------------

Payee must NOT 
use this space

DateContract No_______ ______________  Date— Req. No.
Activity For -^pa^-l^WttWitlW

Expendi­
ture 

Symbol
No. and Date 

of Order
Date of Delivery 

or Service

■TggTr^IaeteSE^ajtiemdP^^rir
(Enter description. Item Number of Contract or General Supply 

Schedule, and other information deemed necessary)
Terms .% Discount Cash days

UNIT PRICE AMOUNT NOTATIONS

QUAN­
TITY Cost Per Dollars Cts.

Payee must
NOT use this 

column

20 
192*

x^soa
6* <11© IM
Cmmt Ball

te Irtegaa
£i&fa* 1 i. ft

180 
a77.6T

1.
1U.
35*

o«w

n.
Q.T 
lb.

180 
1087

JUU&

iii
^x^lasivaa SteteMRi Willtes^ &
SB ^TttU«&Skau&tete a-*w3 pi

i&L &a»z.
^ceived:

2G< US.$00. 
W.50C

Um

an *® of Oct* 2©» 1928

Explosives DeductIsas: 
2ya^ite, 20$ 10*500.

* M 160,700. •
» *
Totals 355.200 »s

355300.

at 
ft 0.1 37.30

Wms

Previous Faymeatg
Total 12 ^7.771 12

Wtis&te W* 23* X X

«

Mlaaee

$ ®£*3.

rn« Jtatlmta A«. 25. Hl Al m,ooc oo
Sate: 
items 
temi

during sauna ftaavtauettea it v&u fewl that

mwee«s®ary aad thsrwtatter
63* md 65 were

TOTAL,

NOTE.—This form to be used as a first and follow sheet where more than one sheet is required, carrying forward the total or totals to, or summarizing them upon, the final 
sheet containing the certificates. 8—5772a OOTZBHHSNT PBSHniG OPSICS



Standard Form No. 1035a 
Form approved by 

Comptroller General U. S. 
June 18,1926

Public Voucher for Purchases, and Services other than Personal D.O.Vou.No.

No......................

u. s. DEPARTMENT OF AGRICULTURE
PAID BY

(Department, Bureau, or Establishment)

Apfi iation:

THE UNITED STATES, Dr., To.
(Payee)

A. ZAPPONE, 
Disbursing Clerk

(For use of Paying Office)

Address — Payees Acct. No.

Req. No. DatePayee must NOT 
use this space DateContract No.

........ .  "J ;---------------------------------------------------------- ------*-------------- * ----------------

Expendi­
ture

Symbol
No. and Date 

of Order
Date of Delivery 

or Service
(Enter description, Item Number of Contract or General Supply 

Schedule, and other information deemed necessary)
Terms__________ % Discount Cash----------------------days

QUAN­
TITY

UNIT PRICE AMOUNT NOTATIONS

Cost Per Dollars Cts.
Payee must 

NOT use this 
column

______ I
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22375
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e
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____________________________________________________ __ _______________________ TOTAL,
NOTE. This form to be used as a first and follow sheet where more than one sheet is required, carrying forward the total or totals to, or summarizing them upon, the final 
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