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RELOCATION SURVEY REPORT (19L2-43)
N

BOULDER-IDAHO SPRINGS FOREST HIGHWAY ROUTE 29
COLORADO

General :

This report covers the relocation survey of the east portion or
Boulder Canyon section of the Boulder-Idaho Springs Forest Highwey
Route 29, located in the Roosevelt National Forest, Boulder County,
Colorado.

The Boulder=-Idaho Springs Forest Highway is a Class One and
Two Forest Highway located in the Arapaho and Roosevelt National
Forests, Boulder, Gilpin, and Clear Creel: Counties, State of Colorados
The Class One highway extends east from Idaho Springs, Colerado, to
& junetion of U, S, Highway 4O and State Highwey Route 119, a distance
of 9 miles. The Class Two route extends from this junetion to Boulder,
Colorado, a distance of Ll miles.

This route extends from Boulder west to Nederland, a distance
of 18 miles, then south via Rollinsville and EHlackhawk to the junetion
with U, S, Highway L0, a distance of 26 miles, and west 9 miles to
Idaho Springl.

At Nederland, Route 29 comnects with Forest Highway 27 (en
State Highway 160) to Raymond. Reference is made to the sketch map in
the appendix of this report for detail of the general location.

This report covers the Boulder Canyon section between Boulder
and Nederland.

The survey begins at Station 991+34.7, elevation 828l feet, on
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Section A, and continues to equation 1007+38,2 Bk = 6+89' ahead, and to
Station 93+4lis5 Hc = 864860 shead, elevation 8199 feet, which is the
begiming of Section I, Construction. Thenstarting at Station
133+13.8, the end of Seetion I Construction, the survey continues down
the Canyon to Station 228+0l.9, elevation 796l feet.

The length of the project is 19,'750.0 feet, or 3.7L41 miles.
There are no deductions for bridges.

The nearest railroad is the Denver and Salt lake located at
Rollinsville, approximately 6 miles from us beginning of the project.
A bituminous-surfaced highway extends from the railhead to the projeects.

Tha prlnoipul town served by this route is Boulder, with a
population of 12,958, which is the main source of supplies for the
Nederland area, Other towns on and served by this route are Nederland,
Rollinsville, Blackhawk, Central City, and Ideho Springs, with
populations of 38, 289, 706, and 2112, respectively.

The land adjacent is devoted mainly to mining and livestock
industries. The former, during the present emergency, provides
considerable vital war materials. There is also considerable
recreational development of summer homﬁ: end tourist resorts on and
adjacent to this route.

The main highways adjacent or contiguous to this route are U, S.
Highway 4O, & transcontinental highway extending east and west, and
U, S. Highway 87, e main north and south route. Also numerous
connecting and feeder roads, which serve a large area, comnect with
this route.

This route provides access for supplies to the mines, ranches,
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and tourist camps. Tt is important for trucking ore from the mines
to the mill at Boulder, and stock to the Denver markets.

It is essential to the proper operations of the National
Forest in which it is loecated. :

For deteiled data on historical and other information of this
route, reference is made to Loeation Survey Report by Mr, R. T, Turner,
Associate Highwey Fngineer, approved Mareh 6, 1939; and Final
Construction Report by Mr. Ps E, Warren, Assistant Highway Engineer,
approved March 7, 192,

Traffic:

The traffie over the Boulder-Idaho Springs Houte ic largely
commercial and recreational, This route, with the numerous commecting
roads, serves a large area of mining and stock-raising activities,
which reeeive their supplies from Denver, Boulder, and Idaho Springs.
It also serves recreational wﬂ. from the eastern plains area into
the mountains, It is to be expected the recreational ‘l:rtnl will
inerease with the improvement of this sections It also provides =
part of -uy cirele trips from Denver, Boulder, Estes Park, and Idaho
Springs.

The handling of traffic during construetion may develop into a
major problem. Due to the narrow width of the Canyon traversed, it
will be impossible to detour traffic around the work; however, same
of the through traffic may be detoursd via State Route 72 (Coal Creek).
In the opinion of the writer, the road will have to be closed to all
traffic for short periods, and it may be necessary to suspend construction
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on weekeunds and holidays.
The State Highway Planning Survey report an average daily travel
of 1j50 o 3150 vehicles over this Forest Highway route. On the
Boulder Canyon section, the average was Lj50 to 1200, The heaviest
is on U, 8, Highway LO between the junstiom and Idaho Springs, with

an average of 3150,

Present Road:
The first road tuilt in Boulder Canyon was started about 1870,

From 1907 to 1911 the Canyon road was completed by conviet labor.

Other then maintenance, no further improvements were made until 193l
when approximately 1% miles werereconstructed ns e National Recovery
Secondary Project Noe 355 later, in 1936, Boulder County highway
forees placed a bituminous surfaecing on approximately 6 miles of this
route above Boulder, During 1941, the Publie Roads Administration con-
structed 0,928 mile of type 100, shoulder-to-shoulder width of 28 feet.
The portion between Nederland and Idaho Springs has been completed to
g bituminous surface standard, 20 to 22 feet in width by the Publie
Roads Administration and the Colorado “tate Highway Department.

The section between Boulder and Nederland is not subjeet to
slides except minor ones caused by freezing end thawing and some
ravelling due to weathering.

The rock encountered will consist of a hard gray granite and schist.
The latber is on the upper or Nederland section of the project,

Alignment end Grades:
The present alignment of the Boulder Canyon section follows the

s
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course of the Canyon with numerous sharp curvee with sight distance
of less than 100 feet. Grades in excess of 10 per cent were used; how-
ever, generally the grades are good execept in the "larrows" where the
existing grade exceeds 10 per cent for approximately one mile. The
roadway width varies from 1l to 16 feet except the lower six miles
near Boulder,which was reconstructed to 20 to 2 feet, and Section I,
near the Barker Dam, to a width of 28 feet.

The proposed alignment will provide for a maximum speed of
35 miles, On the resurvey, the minimum radius of 318,3 feet was used
for blind curves. Gemerally, curves with a radius of 573 feet (10°)
and 818+6 feet (7°) were useds Curves over 2 degroes were spiralled; the
minimm length of spirals used was 200 feet,

The maximm grade was 5 per cent for the surveyed section as
covered by this reports However, on ome section near the beginning of
the survey the use of some 6 per cent grade may be more satisfactory
to keep the grade higher on account of snow conditionse

The survey was started back on Section A at Station 991+ and
holds te the east part of the tomn of Nederland, and erosses the main
street about one-half bloek from the east town limits, This is
necessary to avoid sharp curvature and possible right-of-way difficulties
on the original survey. On the section north and above the Publie
Service Company reservoir just east of Nederland, the line was moved
to the north and farther back from the reservoir. The alignment and
grades will not be as desirable as on the original survey but will
leave considerably more water area in the reservoir. From the end of
the construction on Seetion I, the Canyon is narrow and side slopes so
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steep the alignment for a meximum speed in excess of 35 miles per hour’
could not be obtained without exeessive comstruction coste.

Proposed Construction Features
The design will provide for a shoulder-to=shoulder width of

28 feet, with additional widening for curves over 3°, The eut slopes
vary from £11 to 11l in rock, to 131l to 631 in oallm or mixed
classification, and embankment slopes from 1311 to 611, A recommended
typieal section is included in the sppendix of this report.

Widening of cut sections and flattening slopes in the vieinity
of Nederlamd is proposed for snow conditions. In this section the
almost constemt high winds cause snow to drift in the out sectioms,

The gutters in euts and treatment of slopes should conform with
the typieal sectiom.

Ne umsatisfactory meterial will be eneowmtered, Most of the
excavation is in solid rocks In the section from Station 995+00
through equation to Station 25, some sod and topsoil will be available
for cover material on slopess On the remainder of the project imported
borrow will be required if slopes are to be covered to promote the
growth of vegetation.

Subgnl- excavation in rock outs will be required, and
1ndinﬁm are that suitable meterial may be found in the execavation
for needed backfill,

Seleet material surfacing is available at locations between
Stations 0914 and 228, A pit left of Station 69 provided satisfactory

material and was used on Section I.
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Surfacing meterial is available approrimately one mile west
.of Nederland on lliddio Boulder Creek. This material has been tested
and used on other Public Roads projects in this vieinity. The pit is
on privately-owned property and royalties will have to be paid,

Grading:

The material encowuntered will consist mainly of rock, and it
is estimated approximately 75% of the material will require blasting.

A1l of the work will require power shovel and truck equipment,
with adequate drilling equipment,

No borrow will be required other than select material surfacing.
The schist rock meterial on this section will provide & sultable hsul~
ing surface.

Stripping of sod and topsoil for cover material on slopes is %o
be included in the section between the begimming of the project and
Station 25, -

Most of the material will have to be end-hauled, and cross-haul
of selected material surfacing will be necessary, which will involve
considerable overhaul,

It is estimated the type of rock encountered will swell 30 to

LO per cent.

Drainages
There will be no difficult drainage problems on the project.

The heavier snowfall is usually in the late winter, and has a slow
runoff, which is eontrolled ly the bedly broken terraine
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(ne double reinforeed conerete box culvert will be required over
Middle Boulder Creek at Station 10+ in the town of Nederland, and
other drainage structures will consist of corrugated metal pipe
culverts. The location and sizes of the drainage structures were
determined in the field.

It is estimated a small amount of perforated pipe underdrain
will be required between Stations 1001 and 1007-right.

Chamnel changes will be required for an irrigation diteh from
Stations 99 to 998, Between Stations 137 and 146, a rather extensive
channel change will be required to avoid two reinforced concrete culverts
on Middle Boulder Creek, Other mincr chemnel changes on Middle Boulder
Creek will be necessary to avoid excessive construetion cocsts due to
the limited area of the Canyon.

The paving of »drai:n.;o gutbers will not be required as most of
the excavation is in solid rock,

The use of cement rubble masonry walls and hand-placed rock
embankment will be required where chammel changes are made and at
some locations on the section along the Public Service Company reservoir.

Guardrail and Reflector Guide Posts:

Widening of the roadway for reflector guide posts on curves and
higher embankments is to be provided in the design.

Obstructionss

Feneing of the right-of-way will be required between Stations
‘99l and 1007+438,2 and Stations 5+89,1 to 30+00.



-9 =

There m a number of buildings and structures to be moved on
the proposed line adjacent to and within the town limits of Nederland;
also power and telephone lines in the Canyons

Road Materials: |
Samples of all materials to be used in the rosdway prism have

been tested, These tests indicate most of the material to be solid rock.
There is an extensive deposit of gravel available on Middle
Boulder Creek located tpwuighly one mile west of Nederland, The
tests indicate this to be satisfactory for concrete aggregates; also
base course and oil mix surfacing. This material was used in the
construction of the Barker Dam and the bituminous oll suriace om
Section A by the Public Roads Adminisiration. The pit is owned by the
Publie Serviece Company and a royalty will be required.
Water is available in the Kiddle Boulder Creek for the conecrete
work, and extra compaction of embankments,
‘ No materials are to be furnished by the U, S. Government,

Extra and Additional Work:

The Standard Speeificetions FP-4l and special provisions to
provide widening of cut sections for borrow excavation and additional
compaction should provide suffieient control for the work. However,
some additional or extra work may be required in the vieinity of

Nederland depending on right-of-way negotiations.

Survey Dates
The survey was started December 8, 1912 and suspended Jamuary 20, 1943,
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due to weather conditions. The rrogress was naterielly delayed due to
adverse weather conditions of sub-zero temperatures, froszen ground,
and snow on the steep mountain slopes.
The number of men employed varied from six to eight men, with
the iu*i.tor as Chief of Partye The engineering persomnel consisted
of the followings

Caddell, Richard C. Jr. Engineering Aid

Fincher, Robert E. Chief Draftsman

MeCoy, Jack Re Jr. Laborer

Patterson, Albert H, Sr. Engineering Laborer

Riffey, Albert A, Assistant Engineering Aid

Walworth, Fred A. Jre Engineering Aid

Coffey, Robert Chief Engineering Aid, Chief of Party

The engincering persomnel made private arrangementis for sube
sistence in Boulder, Colorado.

A field office was established at the Public Roads Adminis=-
tration mntemm Camp, in Nederland, Colorados

Transportation on the projeet was provided by two Government-
owned trucks. Supplies for the operation of these trucks were secured
on regular Government contractse

The total length of the location survey completed was 34741
miles. The total cost of the work completed, including field plans,

was $3,594.89, or $960.,9L per mile.
Following is a summary of distribution of time:

Travel to and from the project « « +» « 1 day
Preliminary investigations . « + + « « 6 days
lmwmgm...........zm
Actual time on SUrvey « . » s & + « o 31 days
Total time charged to project . + » « L5 days

Actual time on SUrVEYy .+ ¢ « » + » + « >l days

Average length of location survey
”rdw .........0.-12@-1.
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The eriginal leeation survey of the Boulder Canyon section
was made during 1934~1935 by Mre M. By Kimikin, C.E.l.8., in con=
fmetion with other Public Roads Administration projects that were
active in this vieinity.

Further investigations of this section of the route located
within the town of Nederland, Colorado, and along the Public Servies
reservoir, were made during 1941 by Mr, Paul E, Warren, Assistent
Highwey Engineers

At the time the original swrvey was made, spirals on curves
were not run in the fields This was later imeluded in the office
projection with equations of stationing at the end of each curve,

The reloecation survey included the staking of spirals, and
eliminated the equations shown on office projection plans,

There is approximately mnine miles of the relocation remaining
to complete the field work en the Boulder Canyon section.

¥ % x =%
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Routet Boulder=Idaho Springs National Forest: Roosevelt

Project:s Route No. 29 Prepared byt L. A, Hamilton
Countys Boulder Title: Senior Engineer
State: Colorade Datesy August 2, 1

This project has not been designed; therefore, detailed
estimate canmot be furnished. The following is an approximate
estimate given on the basis of estimated cost per mile:

Grading and Drainage:
’om mi, (‘50.“ ’I‘Iih)o e s 0 m,ao
Surfacing and Bituminous Surfacing, « + + « « 32.000.

!mlodcooom.mo
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Form F. R. 58—Rev. FEDERAL WORKS AGENCY District No. 3@
PUBLIC ROADS ADMINISTRATION Report No.
3

; ' Reloestion Jume |
Pro]ect name mu m For period em 19-F:3 4
Project number m Con%

State @ A
County. Boulder Bids opened. , 19

Forest or park_ w Eatiomal @7‘ Contract time began 5 19

=4 ]

Length_ “IA“ i S5 , peERbps vy - Daysallowed

Roadway. Wl o8 Sl rd - ~ Days consumed to date
Type = iy Extensions granted N EESENNNS—
2) : CONTRACTOR’S COSTS
QUANTITIES UNIT COSTS 1 TOTAL COSTS
CONSTRUCTION ITEMS T bl
This period To date Total probable | , To.date, | Probable To date Probable
(a) (b) (e) (d) (e) (f) (9) (h)
$ $ $ $

E
i
i

(8) ToraL oF ConsTRUCTION ITEMS i b BN

(4) Proratable factor CHARGES TO BE DISTRIBUTED % T SR O
(5) Remarks CHARGES TO -BE PRORATED bl N
PeNALTY.

TorAL LIABILITIES e

w) Weather record for period: ) Signature % 0 Fngll

» Distriet Bagineer

16—11043 Title

i sl



10) COSTS TO GOVERNMENT
Per-| UNIT QUANTITIES AMOUNTS
CONSTRUCTION ITEMS cent | BID
comp.| PRICE In proposal To date Probable Bid To date Probable
(a) (b) (c) (d) (e) ) (9) (h) U]
$ $
. Niles | Miles
IThi to Niles Engineery
Survey 511, 5.0 6.399 10.0 1500. 2.7 3500, 00
Field Plans 68. 5.0 k739 10.0 | 250. 323.51 350.00
|
0ffice Plans .7 .7 | so0. 318,94 650.00
|
Design .7 | 168 1k, 7 3170. 1991.08 2000, 00
Material Iavest. q 9.63 1.7 [10.00 w7 | 780, 91.63 500.00
Bridge Invest. | 1000, 500,00
, [
Pridge Plams | %0 500,00
l
Il
I
& ToraLs, ” B X | X_X X ,AX__X_ 12l ><_ X ”‘ ”’” “’“
(11) FUNDS AVAILABLE (12) 8)
DATE RIEE Allotted Construction
(Kind and amount) (Kind and amount) Construction engr. (net)
“ m . 8 Survey and plans*

Other liabilities

Total liabilities____ | 5996.53 | S000.00
Amoust Avrmorizep | S000.00 | S000.00
$8,000.00
ToraL, — Balance oRNMMRE | 2003.%7 |  ©0.00
* If from the same allotment. 16—11043 U.S. GOVERNMENT PRINTING OFFICE
REMARKS: Survey started w 1,

Field work resumed
Field work suspended Jamuary 20, 1943.
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