ANNUAL REPORT
of
SURVEYS and CONSTRUCTION of HIGHWAYS
in the Dominion Parks, 1915.

Ottawa, Maroh 31st, 1916.

J. B. Harkin, Esq., :
Commissioner of Dominion Parks,
Ottawa, Ontario.

Dear Sir,
I beg to submif herewith-the Anmnual

Report of the highway work undertaken in the Dominion
National Parks during the seascn of 1915 by myself
and staff.

| The work, as generally outlined in
' the early part of the season, wae to consist of
locating surveys in Rocky Mountaline, Yoho, Glacier,
Revelstoke and Waterton Lakes Parks. The decision,
made at a later date, to place several hundred
interned aliens at ﬁork on the construction of the

. most important highways, necessitated a change in

plans



plans, and we found that time did not permit us
to make the intended surveys in the last park
mentioned.

All other work, however, was accoﬁ~
ﬁlished as planned, and in addition ten wiles of
new road were croee-séctioned and otherwise pre-
pared for construction. |

The early part cf the season was
spent in the Head Office, Ottawa, preparing plans
and collecting information in connecticn with the
sunmer's work. |
Actusal fieid work was begun in the

latter part of May.

Revelstoke Park.

The first survey undertaken was in
connection with the Mt. Revelestoke Motor Road in
the Revelstoke National Park, and comprised both
location and construction work..

This road is being constructed %o
ghe summit of Mount Revelstake-far gcenic purposes,
and to afford access to the mountain counfrxy—
st?etching north and east from this summit, = which
comprises the greater area of the recently estab-

lished Park,



At present the Lindemark Trail
connects the town of Revelstoke with the summit
of the ﬁountain, and extends beyond the summit a
distance of five miles £0 Eva and Miller lakes -
two pretty bodies of water 1ying'in the heart cf
an extremely rugged and mountaincus country.
| Some 3.4 miles of the motor road
had been previcusly constructed by the Provincial
Government of British Columbia, and in the summer
of 1914 the Dominion Parks Branch opened uﬁ the
road 2 miles further, besides doing the greater
part of the easler grading on an additional 2 miles.
The end of the last grading opera;
tions in 1914 was Station 401 (by our survéy),m
Station O being the point of diversicn of the motor
road from the "Big Bend" wagon road up the Columbla

river.

LOCATION.

As no actual survey of any part of
the road had been previously mede, the survey line
was begun at the commencement of the road, and levels

were carried up the mountain from & bench mark on the

railway bridge over the Cplumbia river.



From Station 182 to the end of the
season's work, a regular location line, with curves
computed and staked out, was run.

By July 9th the line had been pro~
jected to Station 673 ~ elevation 5008 feet above
‘mean sea ievel. .

| At thies time it was found advisable
to move the party to the ﬁocky Mounteins Park to
complete the final location of the Castle-Laggan road.

Work wae resumed on the location of
the Mt. Revelstoke Motor Road on August 25th, and the
line was projected to Station 846, approx. elevation
6250 feet. |

This station is within a few hundred
feet of Balsan lake and the small log cabin situated-
" near the summit of the mountain,

It was thought at one time that the
road cculd be located to Eve and Miller lakes sonme
five miles beyond thié point, but after a reconnais-
ance trip to the lakes this idea was abandoned. The
construction of the road would prove difficult and
very coetly, and it 1s highly improbable.if it would
ever be justified by the popularity of the lakes or

their surrounding scenery.



A reconnaisance survey of a loop
road, around the summit of the mountain and touch-
ing all the best points, was made, but owing to '
the press of cther work the location survey wae
not ccﬁpleted.

The length of the meotor road to the
summit will be 16 miles, and that of the loop road,
on the summit, will be approximately 33 miles.

In the distance of 16 miles, the
road makee an ascent of 4780 feet - the average
grade being 5.75%. |

The limiting grades on the road aré
found on the section constructed by the Provincial
Go?ernment.

Two or three sitretches of 10 and 12
pezrcent grades are found on this portion, together
with 1000 feet of & percent. These all occur in the
first mile, and if traffic at any time should happeﬁ
tc warrant iq;could'be avoided by a re-location of
this part of the road.

- That porticn of the road constructed
in 1914 has several pitches of & and 10 percent

grades., These, however, are not lengthy.



Up to Station 401, little opportunity
was afforded in reducing grades since portions of
the road had been already graded up to this pecint,
and all that cculd be done was to run in connécting
links. The position of the swiitchbacks at Stations
531 and 370 had been definitely determined by the
road being graded abeve and below the turn in 1914,
and consequently it was impossible to make a much
degired improvement in thgir location.

From Station 401 to the summit, very
satisfactory grades and turns have been obtained.
No grades on the road are prohibitive in any sense,
but the long and continual ascent will always pro-
vide a severe test for the cooling systen of motor
car engines. |

- Ag would be expected on & mountain
‘road of.this nature, the alignment throughout has
a hiéh degree. of curvature — there being & curve
on an average of every 100 feet of length .

With the summit of the mountalin as
ite objective, the road swings back and forth
acioss'the—south slope in order to develop the

distance necessary for a satisfactory gradient.



There are 26 distinet lege of the
road between Station O 4 00 and the summit.

Several switchbacks ﬁr’hair~§in
curves have been found necessary where a reverse
in direction wae desired.
| These, while appéaring dangerous
and awkward to motor traffic, were unaveidable in
moet instances. However, the iwo worst turne might
have been greatly improved had we had the opportunity
of locating that portion of the road gonstructed
in 1914,

| The road throughout will be very

interesting from a scenic point of view, The first
6 miles will probably be best in this respect, since
along this portion'véry distinct bird's-eye views
of the town ¢f Revelstoke and the surrounding
country are afforded. |

Far reaching views of Eagle Pass
and the_Illeciilewaet and Columbia river valleys,
with their surrounding mountains, are cbtainable
-throughout. :
In the vicinity of Station 670, the

country becomes less rugged - the larger timber



thins cut and thick berzy bushes and underacrﬁb
form the bulk of the growth.

At Station 846 the underbrush
suddenly disappears,and the located line enters
the little open basin surrounding Balsaun lake,

While thie point is not the highest
point cf the meant&in, i+ ie paxrt c¢f the rolling
summlt plateau and 1s generally referred to as
"the Summit." |

A very interesting bit of country
gtretches northerly from Bolesam lake. With its
open glades cdotted with clumps of pine and epruce,
it is a typical mountain park, and ‘will be unique
and interesting to travellers who view it for the
firet time.

From thé higher points of the plateau
striking views of‘th§ Clach-na~Comdin range and '
glacier are obtained, and to the north the Columbla
river ﬁinds in silvery stretches far below the

obsexver.

CONSTRUCTION.

As construction work on the motor

road was commenced by day labour in Jﬁné; under the



Park Superintendent;-croas—sectioning, withk the .
staking of culverts, cribs and bridges, was carried
on simultaneously with the regularx iacaticn work,
Weekly estimates were prepa:ed;and supplied'tﬁe
Superintendent for hils reports.

| The road was made passable by day
labour from Station 306 to Station 429 - a distance
of 2% miles. The_portioﬁ constructed in 1914 was
éiao considerably improved. '

The progress made was very satis-

factory ,- the approximate quantities handled by
day labour being as followe:

DleBXing..cvaunvanesvanvons 8.8 acres
Grub‘bingl.i.ll'i‘i!ln'il.’d 5.9 “

- Barth..cececinnrcnanieneres 1318.0 cu.yds.
LOOSE TOOK:eeeaserseasneans #775.5 ®
011 TOOK::vesaveraasasaee 1257.0 W
Round logs (in place in 10

In connection with. this work I would
state that the foreman;s chief fault was a disin-
clination t0 thoroughly clear and grub é sufficient
width of right of way for his embankment. The lower
part of the embankment was often placed on brush
and stumps with the result that a few mcntﬂs 1atér

settlement and sliding was noticed in several places.



This point was repeatedly called
to the attention of the foreman,but no particular
improvement was noticed.until‘after our return
to lay ocut ﬁork fozr alién labour iﬁ the'latter
raxrt of August.

" During fhe‘early part of September

an Internment Camp was established at Station 405,
and construction work by alien labour was begun

&t Station 429 on September- AN

Good progress was made when the
weather wae favourable, but late in October wet
and freguent snowfalls practically closed doWn the

work.
parfly
The road was~dpened up to Station

500 - a distance of 7100 feet.

The quantities credited to alien

labour are as follows:

GrubbinglCl.lﬁl'-'.‘.'l.. 25 d’cres
Farth excavetion....,..:. 624.& -cu.yds.
Looge rock excavation.... 2756.0 "
Solid rock n G 78& 5 "

Round loge (in cribs, ,
culverts & bridges).... 4844.0 1lin.ft.

GENERAL.



GENERAL,

A combination of circumstances made
the location of this read"difficult and somewhat
-arduous.

In addition to the continual mountain-
ciimbing and wet wéather, the numerous curves necess~
ary entailed an enormous amount of computing, and
made iﬁivery difficuit io maintain gocd'prcgress.

During the latter half of June and
the greater part cf July, steady rains or frequent'
showers kept the thick underbrush continually wet
and every movement in the'bush wag accompanied by a
cold shower.

A wet snowfall of six inches occurred
on June 25th and the 26th at the head of Dallas Pass,
where Camp No. £ was established.

| However, by means of an efficient
and .willing pariy, work was pushed ahead and vexry
satisfactory'prOgress‘was made.
- On the 12%h and 12tk of Septewber,
when locaticn work was again under way in ﬁbe Park,
ten inches of snow fell at Ealsam lake and in Dallas

Pass, and wintexr appeared to have come to stay.



EOWever, most of this fall dis-
appeared during the three weeks fine weather that.
followed.,

Supprlies and equipment were trans-
porﬁed to the camps at Dallae camp and Balsan lake
by pack train. |

After a few days several of fhé party
became qu}te capable packérs and outside help was
not required.

| Herewith are costs in connection
with the surveys.in this Park. (These costs do not

inclﬁdg railway transportation expenses of self and

party}:
Class of.Survey Miles Cost Total Rema.rks
run per nile Cost

Reconnaisance - Lo.g & 2.76 ¢$112.61
' Chained and

Traverse lines 5.3  16.85 89.20
Preliminary S 3.6 30.00  108.00
Location 14,3 45,82 655,34
Grade Lines 5.8 - 6.00 34,78
Cross Sections 6.0 28,30 169,82
Totals - 75.8 %}169.75
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ROCKY MOUNTAINS PARK.

The highway work in this paxk com-

prised both location and constructicn.

LOCATION.

A W B e B

On July 10th the party returned from
Revelstoke Park and coumenced the final location of
the Oéstle;L&ggan road from Eldon to Lake Loulse.

| Thie portion of the propesed road is
about 12 milee in lengtk, the greater part of which
is over the level country of the éow river valley
iying north of the river. The Canadlan Pacific
Ralilway alsc tréversea this part c¢f the valley.

A preliminary survéy‘had been made
of this road in 1913 by C. M. Walker, D.L.S., and
the general route of his survey was followed for the
most part, - the chief changes veing made to secure
easiexr gredes cor better croééings cf the laxger
streans, o

. Peginning af Station 375, to which
‘point it had been located in 191%, the line runs on
tangent j~and practically parallel to the Canadian

Facific railway right of way ~t0 Station L42, where



- & deviation towarde the sidehill on the right ié
made to aveid low ground that is flooded in the
spring and late fall months. |
| This porticn of the propoesed road
raseeg the western extremity ¢f Castle lountain,-
the focthille of which have been traversed fron
Sta. 0, near Cszstle Mountain station; from-ﬂt&ticn
451 the line follows a side hill slope tc Station
L6E, where it drops gently to the flats adjoining
Baker Creek. |
At Station KOO & very satiefactory
crossing of this oreek is made, it being located
about 600 feet above the railway bridge.
A 45-foot truss bridge will be re-
guired at this point. |
Very fair material is ‘encountered
for a thousand feet cn either side of this strean,
Material encountered previousiy has rather toc much
clay for =a goéd road éurfacé.
| On croseing Baker Creek, the line
swings scutherly by a long tangent, and than'parallels
the Cznadisrn Pacific railway main line for three miles,
From Statione 550 to 700; particularly

good



gocd views of Tetple lountain - the higheét peak
en the wmain line Qf'the raillway - &are cﬁtained, and
in the neighborheod of Station 600 all but two of
the famous_Ten Peaks in the Moraine Lake valley

can be seen at one time,

Between Stations 70C and 745, owing
tc the absence of any level ground cn the north side
of the Bow river, the line is forced to traverse
gome very steep sidehill_above the railway track,
The cenire line was moved from ten to twenty feet
further back from the railway'rigﬁt'of way at this

pcint.so as to afford ample room for construction

=

n
ithout interfering with the railway rights.
| The material along this sidehill
is a clay-gravel composition which becomes guite
goft in wet weathexr.
Congiderable crib-work will be re-
guired along this section.
Fasy ground is,enéoantered between
Stations 745 and 805, the material appearing to be
gravel-loam and a swmall percentage of clay.
‘ On this porticn of the line Corrall
creek ie crosged at Station 785. Several ideal

camping



camping and pic-nicing spots can be found in this
vicinity.
| Near Station €00, owing to the
presence of a lerge muskeg swamp enclosed in a J
rocky basin that extendé-ﬂcrtherly from the Bow
fiver,'fhe_line cuts across the hilly country
bordering the northein e&ge of the swamp.
?heApreaence of ewawpy ground 4in
the small valleye made eidehill loeation necessary
for a great part of tﬁislséatién of the line, and
congiderable reccnnaisaﬁce work was required before
ihe BaE line was obtained. The line cmergee from
the hille on o level country at Station &30..
© . From this point fairly level ground
is traversed until ﬁagg&n}- now called Lake Louise, -
ie reachid at Station 960. The Pipestcne.river is
crossed at Station 935. Two lines were run over this
river to determine the best croseing. The line to
the north affords the bést bridge site, but is con-
siderably longer than the socuth line, which will
probably be adopted. A HU~foct truss bridge, or a
4C-foot truss and a simple span, will be reguired

over this stream.



A complete topographical survey
wes made near Lake Loules Station, aé owing to the
numerous tracks crossed by the 1913 survey it was
desired to get a better railway crossing.

The location was completed and tied

up With the Laggan to Field line on.July 29th.

GENERAL. |

Owing to the nature of thLe Bow Valley
between Castlg-ﬁouﬁ@ain and Laggaﬁ, the ceuhtry
actually ‘traversed by - the propcséd road is not
highly.intéresting;

TonfraverseAcpuntry interesting in
itself, practically an air-line would be necessary,
which at the present time is-prphibitife in cost.

-The gurrounding mountaine, however,
are more than smple recompense, for some of the
higﬂest and grandest pesaks of tﬁe Rockies lie on
either sige of the valley and are in full sight
| froﬁ'the'lbcated line.

~ Nearing Lake Louise, splendid
views are also obtained of the Lefroy and Victoria

glaciers.



The ccste of the survey of this

read are ae_fcllows:

Clase of Survey Miles Cost ~ Total
e run per mile  "cost
Reconnaisance 17.0 & 2.40 . & L40.80
Location 13.0  33.10 430,30
Staking right-of-way 12,0 2,25 27.G0
Totals - k2.0 & $498.10
CONSTRUCTION.

In June 1915, it was deciced by the
Depariment to eétablish an Internment Camp near
Castle Mountzin for the purpose of having the
clearing and grubbing of the Castle-Laggan road
done Ey alien labour.

‘The firset six miles of the road,
which at that time were finally laaatgd, were
.staked out for clearing operations on June 1&th
and 19th.5y mgself and one of the staff. A forty-
foct width was considered most suitable for the
,right ?f Way 6f this roéd, and i1t wag staked accord-

ingly.



This was all the clearing and
grubbing called for by the engineering staff. At
a leter date it was thought advieable by Parke
officials to clear out the dead timber and under-
brush for an additional fifty feet on either side
of the right of way. Thie, besides inmproving-the
arpearance 6f the road, will leesen the danger of
fires being started by travellers.

When it was decided to écmmence
grading operations with alien labcur,'ﬁr. J. N.
Stinson was sent to Casile Mountain to crose-
section and lay out the work and perform the Guties
of resident engineer.

Before his arrival‘én the ground,
two bridges were constructed on the road at Station
145. While culverts would have Berved egually well
in this case, and were called fc& on the profile,
the bridges in guesticn were very well built,

: The amount of grading done by allen
iabour wﬁs not up t0 expectations., It wag.hoped

that the road would be opened up &g far as Eldon,
but although the work done showed the great possibili-

tiee of alien labour, this hope wae not realized,



One of thé main drawbacks appeared
tc e & failure by the military gusrd to géoure a
reasonable amount of work fromnthe priscners. Thie
lax condition was soon taken advantage of by the
latter, more particﬁl&ily since in this class cf
labour civilian foremen have no means of enforeing
the performance of work.

Lack of orgenizaticn was also notice-
-able. Working parties were often jumped from one
job tc ancther at the discretion of the militia cor
sub~foreman, when better progress would have been
oﬁt&ined by having theﬁ couplete the work in hand
before méving.

| Some of the foremen, while quite

- competent to superintend clearing and grubbing
operations ;- for which they were appcinted;y—were
wholly ihexpérienoed in grading work., Conseguently
the whole labour value of the aliens in grading
cperetions was not realized, |

The resicent engineer, by laying
cut the work in far greater detail thén is usuel,
and by supplying detailed plans of the work at
various points, endeavored to assiet the foremen

in



in every possible manner sc that the work would
noct be gre&tiy.retaided.

Under existing conditicns at the
canp,the engineer had no actual suthority as to
'the planning of the woik or the methods employed
in carrying it on, and could only offer sugéestions
whenever opportunity offered.

Thie condition is of course detri-
‘mental to the progress of the work. It is only |
reasonable tc expect that the resident enginser,
from hie more thorough knowledge and understanding
¢f the work in hand, could plan and carry on the
work more efficiently and secure better results
than a ccmparatively'inexperienc@d foreman.

For this reascn I would recommend
that in all work undertaken by alien or day labour,
the engineer on the ground be in charge, with the
fareman-subject to his oxders. The enginéer would
assgume none of the duties of the foreman, but merely
give such corders or advice as would aprear necessary.
This condition ie always found whexe.éngineer and

{foremen are employed by the same organization.



Clearing and grubbing operations
were carried to Station 230, a distance of 4.4
miles, and cleared material was burnt as far ‘as
Station 193, Grading was praétically all com-
pleted to Station 154, a distance of 2.9 miles.

The finished icad ghowed a very
high standard cf constrﬁction, and is very pleasing
tc the eye.. The road is nicely crowned, ditches
neat and regular,'and all cut-slopes'we;l trimmed.
Owing to the soft'nafura.cf-Ehg g0il along the
greater part of.the‘road,the subgrade should be
surfaced with gravel before beiﬁg open to traffie
¢f any nature. One or two suitéble éraVel pits,
canvenientlylnaar, have already been located by
the engineer,

This work should be écne a8 80On ag
weather oonditions will permit this epring, other-
wise the benefit.cf the careful crowning and ditch-
ing of the réaﬁ will be lost.

' ¥hile it might be thought that the
road could have been opened up for a greater dis-
tance if less careful work had been allowed, I would

say that under the circcumstances but a small addition-
al



al léngth,would have been tuilt. The time lost
was not.lost on trimwing work, but on the actual
grading operations, |

Algo, trimping requires but a swall
poition of am_aV$xaga gang's time, and in the
performance cr neglect of this work lies all the
difference between & neat ;r a ragged bit of toad
gradiné.

I have also noted that, with the
maﬁcrity of road-work, to delay finishing tc scme
'layer date means to neglect it altogether.

#ith the camp-slite at Castle Mountain
réady fof ocoupation as soon as weather permits, and
with the advantage of a few wonths experience with
a cbndition of labour hitherto untried in Canuda,
it is hoﬁed that a very aatiéf&otgry!ehowing will
be made before the end of the season?or the cessation
of hostilities closes down the work.

The following are the work quantities
creGited to alien labour on this road:

_Clearing.,.........‘...i

2.8 acres
GrUbDing. v vveenenoeseodllha? "
Tarth excavation - 11243,3 cu.yds.
Loose rock " - 250.0 . M
Solid xock -7 - 130.0 "

Hewn logs (in place) 65§2.0 lin.ft.
Round " " - 4078.0 o






























YOHO PARK

LOCATION.

The first work undertaken in Yoheo
Park was in connection with revisions on the Laggan
tc Field road.

This road had been located in 1914,
but changes were necessary at several points, chiefly
for grade reduction purposeé.' These revisions were
. yrojected in the Head Office during the early parﬁ
cf the season,and were run in during the month of
Auvgust by.myself and a smell party.

The most impﬁrt&nt'reviaion'was made
'an that portion of_the road connecting the Can&@i&n
Pacific railway old grade with the Yoho Valley rﬁad.-
The road used at present has one short 12% grade
and several hundred feet of & and 9 per cent grades.
The 1914 locaticrn gave an & per cent grade through-
out. As revised, the road line has a maximum grade
of 5.7 per cent, and an average of 5.3 per cent.
This final location is the only practicable one that
will afford a 1ighter grade than & per cent. It

has



has the disadvantage, however, of involving con-
siderable gfading under difficulties where parallel
to the C, P. R, main line, and for this reason iﬁs
constructioﬁ could possibly be deferred until made
neceséary by the demands of fraf%ic.

Revigion work on the Lagzan to Field
road was completed on August 2lst.

No further survey work was undexr-
taxen in thie Park ﬁntil the end of September, when
the department decided to establish an Internment
Camp on the north side of the Kicking Horse River
Flats about 63 miles west of Field.

A temporary road tc the proposed camp
8lte, over which the first ﬁuypiiaa were takﬁn; wWas
first located. Two traverse lines were then run .
betwgeh the Canadian Pacific Railway track and the
camp for the purpose of locating & direct winter route,

On the cémplétien of this preliminary
work,the location of a.new road from the Otterﬁail
to the Natural Bridge was commenced.

This road, when coupleted, will affoxd
a loop road that will run from Field to the Ottertall
on tne 0ld railway grade, and then return to Field via

the new section and the Natural Bridge road.



It was first intended to cross
the Ottertall and Kicking Horse rivers in the
vicinity of the Internment camp sige,‘and then
follow the northern side of the Kicking Horse
River valléy until a junction was made with the
Natural Bridge road.

Owing to the very low and maxshy
ground in the vicinity of the camp, and the wide
and un@efined nature of the river channeia, it was
found that the above route would entail very lengthy
bridges over the rivers and a great'quantity of
embankment. |

For this reason é reconnalisance
gsurvey was made on the south éida.of the Kicking
‘Horse River valley, and it was found that a route
on this side would afford higher ground throughout,
a much better crossing of the Ottertail River, and
& very good crosaing over the Kicking Horse about
oﬁe—half mile below the caﬁyon.

On the whole a better scenic route
is also'obtaine&.

The road line was conseqguently
located on the south side of the Kicking Horse

River



River valley, and by the adoption of this route
a saving of §1300,00 was made in bridging material
alone.

Leaving the old.railway érade about
cne~-quarter of a mile beyond the high trestle over
the Ottertail River, the location line crosses
the main line C. P. R. track at Station 18 and rune
northerly for 3.7 miles until it gtrikes the chking
_Horse River at Qtation 195.

- The line then skirts the river bank
until opposite the mouth of Emerald creek - Station
218 - where the orossing is made to the north side
of the river.

Following_this side of the river
the location skirte the edge of the canyon and
finally joins the Natural Bridge road at Station
270. |

When completed this road will form
part of one of the most popular drives in the
vicinity of Field.

While, ﬁith the exception of about
two milee along the Kicking Horse River and Canycn,

the



the road will not be as pictureséue as the famous
Ycho Drive, it will have the advantage of low
grades with no dangexéus_switchb&cks,.and for
thie reason will doubtless receive & large share

.of motor traffic.

GONSTRUGTION.‘

' Clearing stakes, dencting the limit
¢f the right~of~wéy,were get immediately after the
completion of fhe location work., Culverts and
‘bridge piers were also staked —

Plans of bridges, ovexr the Cttertaill
and Kicking Horse rivers and Boulder Creek, were
prepared and filed in the Head Office at Ottawa.
Truss bridges are required over the twoc former
streaus, - a 45-foot span being designed for the
Ottertail, and two 60-foct spans for the Kicking Horse.

All timber on these bridgeslwithlthe
exception of flobring, will be round peeled logs’
cut from native timber. ﬁewing will of course be
.necessary aﬁ the jointe and in floor beame and |

Joists,



Vhen the timber in the substructures
has become seasoned,it can be coated with a water-
proof stain of suitable cdior; whicﬁ, besides pre-
serving the timber, will add greatly to the apvear-
ance of thé‘briéggs. |

Mr. Stinson, of the highway staff,
was sent to Yoho Park in January to superintend
the erection of thess bridges. However, owing %o
severe weathsery aﬂd'heavy snowfalls during Januaxy
and February,very litﬁle progress was made with
“the work dﬁring these months.

With favourable weéther in Maxch
and April these bridges should be completed vefore
the high wateé. |

The road will be cross-sectioned
at an early date in the coming season, following
the coumpletion of clearinpg and grubbing, and it
is expected that the entire road will be graded

and completed by alien labour during the summer

Costs of the surveys in connection

with the location of this road are here given!
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Owing to the construction work
necessitated by the introduction c¢f alien labour

on the parke’ roads, it was found impossible to

1

perform all the location work in the Glacier Park
originally intended,

The only road under consicderation
in this Park at the present time ies that from
Glacier Staticn to the Nakimu Caves.

On September 20th I made a trip to
the Caves over the road, in order t¢ determine what

n of the xoad

ct

O

could be dene as regards & re~locati

" )

for the purpcse of obiaining betfer grades,

Cwing to the narrowness of the road-
bed dgnd the gfeep turns, the road is cnly used by
vehicles ts_wit;id'Qne mile of the end of the grading.
Thic leaves a giétédcs of nearly two nmiles to be
travelled afoct or on horseback before thé Caves
are reached,Awﬁich makes . viedd tc the Caves incon-
veniént unless made eﬁtirely on horseback.

. The grades of the switchbacks on the
- newer poriticns of the road are very steep, and as

they



they etand are a drawback to ordinary vehicles
and practically prohibitive to motor traffic.
The average gradss on the new porticns are alse

fairly heavy - 12 and 1% per cent.

-

By widening the narrow portions
of the roéd apd imgroving the turns, vehicles
could be used without much trouble to the end of
the grading. |

While the location of the last one
and one-half ﬁiies of gf&ded road oculd oe changed
tc give § or 7_§er cent grades, none cf thé present
grading along this section could be utilize&,~
and I do not think it advieadble to contemplate thie
change under existing conditicns in the Park.

The best course at present appears
tc be improving the new portion cf road,~so that
all sections graded can be‘psed by vehicles;~and
possibly extending it for ancther one-half nile.
| There does not appear tc be any
great advantage in projecting an expensive bit of
road over the ridge &t the head of Gougér Valley

to the Caves'thamselves. The distance from the:

‘foot



foot of this ridge to the Caves is very short,
and it is alsc probable that an entrance to the
largest Caves will be made scmewhere in thie

ﬁicinity.



ROAD CONSTRUCTION AND MAINTENANCEF -

To obtain the best results frow
the dsve*c*ﬁent of the highways in our Fational
-Parks, a de; nite policy as regards location,
conetruction and maintenance should be laid down
and followed.

In connection with the location of
roads, the great p&rf of our work at the present
time‘ﬂon ists In laying out the malin chain of
highways that will connect the various Parks.

These highways, being most imporiant,

will

et

naturally receive the first consideration from
& locaticn and constructicn standpoint.

On their.ocmpleticn, or better, during
the last stagee of their construotion, the develop-

-

ment of the second&ry highways will receive chief

attention.  These will be branchés from the main
highways to points of interest that are not touched

by the'm&in roads}

They Will include lcop roads and
purely scenic routes. Bome of these secéndary high-
ways are already constructed, and many of the routes

are at present followed by trails.



With a few exceptions this plan
of development is being generally followed in the

parks =ut the present time.

®ith regaxd to the conétruction.of
the roads, work of & mcre uniform character is
highly desirable. At present every new road con-
etructed -~ I refer paticularly to those built by
day 1ab0ur,—'reflectsand embodiesthe peéularities
of construction possessed by the particular foremen
in charge.of the work.

Roade built by day labourx, whezre
foremen were head of the work with no definite in-
structions, show varying widths, ever-changing
gradients, different ideas in drainage and timber
construction, varying degrees of ﬁéatnese or :agged—
ness in grading, and consequently a wide r&ngé in
cost.

To aveid these possibilities in the:
futuré, I would recommend that the Parke highway

staff be requested and authorized to provide an

foreman



foreman about to coummernce road conetruction by
day or alien l&bpui, with definite instructions
ca#ering the work to be performed.

These instructions would give the
width of clearing and grubking, the width of
finighed rbad- ed -and slope of cuts reqﬁired,
and should be accompanied by such standard pléns
necessary to cover the timber construction on the
road.

They could either be given to tﬁa
foreman directly or transmitted through the Superin-
tendent of the Park in which the road is built. The
latter course is advisable where there wili be no
engineer permanently on the work. In cases where
there will be a resident engineer, the former course
could be adorted and a copy of the ingtructions
forwarded the Superintendent fox his reférenoe.

| | A copy would also be forwarded the
Commigsioner of Parke for filing in the Head Office.

Since sections of thé new park roade
will be built through material unsuitable for a
road surface, the subgrades of these portions should

be



be gravelled beforé being subjected to traffic.
On aﬁy road where a considerable quantity of sur-
faéing material must be placed, the estimated
cost of such work will be included in the total
coet of the road, and the appfopriaticn should be
large enough to cover thiﬁ extra expenditure.

Gravelling is better done a month
or two after the completicn of the réad, when the
built up sub-grade has had time tc settle and
compact itself. | o

The majority of our new roads are
completed in the fall of the year, so that the
necesgéry surfacing can be done either in the late

fall or early the following spring.

VAINTENANGCE -

A definite system of highway main-
tenanoe has not as yet been followed in the Dominion
Parks. |

At present repair work on roads is
often left until it is an absclute necessity, and
congsequently entéilﬁ greater expenditure than if

taken at the proper time.



The old adage "a stitch in time
gaves nine" i1z never more truse than when applied
to road repalrs and maintenance.

The examinaticn of each road every
spr#ng énd the per?ormanae ¢f ordinary maintenance
work in connecticn-ﬁith it, will result in each
type of road being in good condition during the
sumnier. Alge the expenditurelrequired will be
little in excess of the price of large repairs due
to0 neglect. | | |

Farly last spring the Supérintendent
of Rocky Mountaine Park was instructed teo determine
the maintenance work nedessary for the coming
gseagon on the roads in that Park, s¢ that the ex~-
psndituré of an amount covering its cost could be
authcrizedhand the w&rk done. _

He was alsc notified that this in-
formation should be obtained as early as roseible
each spring and supplied the Head Office, tcgether

with an sestimate of cost, so that the work could
£

be suthorized and commenced well in advance o

the rush sezson.
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CONCLUSICN -

-The great assets of ocur Naticnal:

.\..*

Farke are of & scenic nature and every wmcuntain

area is rich in pointe of beauty and interest that

\'7_

annually attra c» thouati “of visitors.,

The rapld development of these parks

by the ccnstruction of highweys will, by waking

Fore

accesslible each year additicnal scenic points, result
in 2 steady annual increase in the mumber of Paxk
visitors.

Since every visitor is an advertigsirg

mediaw . =n increase in rmunber will alse increase

D L S ., ¥ ) vy e Y g o t o . - - P o
correspondingly the effectivenecs and scope of our

the greater the % uker of interesting piaces open %¢
the average tourist, the greater will be the lengtks
c¢f the indlvidual visits.

A cowbination of these circumstanceg

incrsase in the annuzl
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Eurcpean countries have by thorough

a full extent whatever
teauty and interest, and the govern--

FN

ted -States hae taken steps towards

d th

ucre rapl devglgﬁm&nt of el on oy
formulating a comprehensive schene of highway csh—
struction,

The Génadian Heticnal Parks with
their eplendid charm, deserve that svery effcxrt be
made o afford tc the g ub»*c #he cpgortunity of‘

gxtensively in theuw over

travelling well-tuilt rouds
sand treils, |

Apart frow an assthetle view polnt,
the increased revenus resulting from well develeped
Vetional Park will more than justify the additional
€] entailed by sonegtousction on &
larger atale,

5 TLA e Ly o
Aoting Highway Enginesr.



