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TRAFFIC PROJECTIONS - GLENWOOD CANYON

INTRODUCTION

As part of the Glenwood Canyon Design Process, the Citizens 
Advisory Committee (CAC) requested information on the basis 
of traffic projections. A presentation was made by Mr. Rich 
Cutler of the Colorado Division of Highways to the CAC on 
August 11, 1976. This Working Paper is a summary of that 
presentation.

Public facilities are usually designed to accommodate not 
only existing demand but also some increased level of use in 
the future. Examples of facilities commonly planned on this 
basis are highways, schools and hospitals. On Federally 
funded highway projects it is requested to estimate the 
number of vehicles that will use the highway 20 years from 
the year of design.

Usual procedures for estimating traffic volumes 20 years hence 
is to take data collected during periodic spot counts in an 
area near the project and supplement it with trends established 
from permanent counting stations placed throughout the State. 
Factors are then applied based on historical trends on that or 
similar highways, to come up with a figure for estimated 
traffic volumes 20 years from the design year.

Only on rare occasions is a permanent counter located within 
a project study area. This is the case with the Glenwood
Canyon project. Precise data is, therefore, available from 
which to project future traffic volumes through Glenwood
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Canyon. A permanent counter, located in the "No Name" area 
east of Glenwood Springs, has been reporting traffic volumes 
and sending this information to Denver by phone line for 
nearly 20 years. During the early workshop discussions, some 
doubt was expressed as to the adequacy of this counter.
Therefore, the Division of Highways installed a second counter 
within Glenwood Canyon near the east end, adjacent to the turn 
to the Golden Bair Ranch. This counter went into service July 1, 
1976, and has been recording hourly traffic counts since that 
date. Comparisons between hourly and daily counts for these 
two counters are found in Table 1 and in the Appendix of this 
report. They indicate a high level of accuracy for data on 
existing traffic. These tabulations indicate that "No Name" 
traffic influences the westerly counter in the amount of 500 
to 700 vehicles per day. Greater differences in daily and 
hourly counts between the two counters come as a result of 
internal circulation in the Canyon or travel between Glenwood 
Springs and the Grizzly or Hanging Lake areas. This traffic 
becomes a part of the volume to be accommodated in the final 
design of the Canyon highway. We can, therefore, expect fewer 
vehicles to be registered at the easterly counting station 
than one would find if counts were made in the vicinity of 
Hanging Lake or the Grizzly Creek area. The difference in 
traffic volumes, however, is relatively insignficant and has 
ho influence on the design requirements of the highway.

The trend of growth in traffic volumes can be established by 
plotting data made available from the permanent counting 
station near "No Name". A definite steepening of increasing 
traffic volumes became evident at this station in about 1970.
One reason for this is the diversion of traffic to Interstate 
70 from other east-west highways including US 40 to the north
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Table 1

COMPARISON OF TRAFFIC COUNTS 
IN GLENWOOD CANYON

Monday Tuesday Wednesday Thursday
August 16, 1976 August 17, 1976 August 18, 1976 August 19, 1976

New No Name New No Name New No Name New No Name
Hour Counter Counter Counter Counter Counter Counter Counter Counter

Mid-1 83 84 74 76 92 97 77 90
1-2 50 50 53 59 71 69 39 47
2-3 29 37 54 45 62 69 55 52
3-4 57 43 48 39 68 50 51 56
4-5 65 61 38 39 32 41 60 61
5-6 71 74 61 65 69 75 56 68
6-7 109 131 101 124 111 129 118 115
7-8 181 215 174 217 175 215 144 205
8-9 249 336 258 298 308 377 303 354
9-10 411 445 392 492 434 480 402 457

10-11 507 598 539 619 452 501 453 521
11-Noon 620 644 566 619 524 567 576 630

Noon-1 588 636 583 667 616 639 676 692
1-2 509 640 548 597 553 608 587 684
2-3 631 628 497 575 523 573 557 642
3-4 570 630 475 509 442 571 600 601
4-5 537 592 486 532 477 509 482 528
5-6 523 593 471 621 604 638 531 604
6-7 375 439 394 429 375 483 377 421
7-8 291 398 408 487 275 374 282 380
8-9 216 275 237 296 225 275 216 265
9-10 175 213 156 220 162 213 162 235

10-11 133 147 131 176 146 210 160 152
11-Mid 85 101 92 102 100 132 97 130

TOTAL 7,065 8,015 6,836 7,903 6,896 7,895 7,061 7,990



and US 50 to the south. Some of this diversion is due to 
completion of segments of Interstate 70 outside of Colorado. 
With the opening of segments in Utah, the trip from Denver to 
Las Vegas has now been cut by about 50 miles. Completion of 
one bore of the Eisenhower tunnel and other segments within 
Colorado has also contributed to this diversion. This diver
sion will end with the completion of the Interstate system, 
now estimated to occur by 1980. A second reason has been the 
development of large-scale recreation facilities in western 
Colorado during the late 1960's and early 1970’s. The Aspen- 
Snowmass area is typical of these types of facilities. Many 
people from east slope towns travel to the western slope 
communities for summertime activities. This is reflected in 
the trend lines shown in Figure 1.

August has traditionally been the busiest month for the Canyon 
highway. It has been expressed in an earlier study titled 
"Glenwood Canyon Route Study, Traffic Assignment Supplement 
No. 1, January 1971, I 70-2(11)", prepared by the Division of 
Highways that if the conditions become intolerable in the 
month of August then it is unacceptable the entire year. 
Therefore, Figure 1 is a projection of peak hour and peak day 
August traffic volumes.

ESTIMATED TRAFFIC VOLUMES FOR GLENWOOD CANYON

An explanation of trend lines shown on Figure 1 is as follows:

1. Average Daily Peak Hour in August—Represents the average 
of the peak hours for every day in August.
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Figure 1

Peak Hour Traffic Projections 
for Glenwood Canyon



2. Average Weekend Peak Hour in August—Represents the aver
age of the peak hour for all Saturdays and Sundays in 
August.

3. 30th Highest Hour—Is shown for comparison and is depend
ent on the average yearly traffic, not the average August 
traffic.

All trend lines are developed from a linear regression of 1970 
through 1975 volumes after an adjustment for cutting off 
interstate diversions after 1980.

Modifications to the trend lines:

1. The effect of energy resource development on the Canyon 
traffic is shown on Figure 1 and estimated as follows:

The 1969 Origin and Destination Study information pre
sented in Table 6 of the "Glenwood Canyon Route Study, 
Traffic Assignment Supplement No. 1, January 1971, I 70- 
2(11)" shows 859 trips per day between Colorado zones 
east of Gypsum and Northwest Colorado zones.

These 859 trips would reach 1,685 trips per day by 1996 
if the population projections of the Governor's Oil Shale 
Task Force Report are applied. Thus, 1,685 minus 859 
yields an increase of 826 vehicles per day, or 75 vehicles 
per hour by 1996.

2. The effect of increasing gasoline prices on travel demands 
was estimated by comparing the amount of personal income 
spent for gasoline and oil between years 1975 and 1996.
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3. The effect of reducing population growth rates has been 
evaluated and results in no change in the trend lines.
For 1996 there will be a very slight reduction in poten
tial drivers between the ages of 21 and 23. This influence 
would be offset by the large number of drivers between 
the ages of 25 and 54, the group who drive the most miles 
per year.

The 104(b)5 study traffic volume data, also identified on 
Figure 1, are estimated from procedures established by a 
Highway Planning Manual prepared by the Department of Transporta
tion, and is not an analysis of trends. This procedure for 
estimating future traffic for Interstate highways is established 
by the formula:

Future ADT=AG (1.0+SLI) where:
A = Existing traffic plus diverted traffic 
G = Generation factors for vehicle trips due

to the improved highway (This factor is 1.60)
S = Statewide percentage increase (This factor 

is .60)
L = Factor to convert statewide percentage

increase to local percentage increase (This 
factor is 1.15)

I = Factor reflecting the more rapid growth 
along the Interstate system (This factor 
is 1.15)

CAPACITY AND LEVELS-OF-SERVICE

In a strict sense, the word "capacity" is used to indicate the 
maximum volume of traffic under ideal road conditions, which 
can be carried by a facility. Capacity is characterized by
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high traffic density and relatively low uniform speed. As the 
volume of traffic becomes unstable, any mishap which causes 
traffic to slow further may produce stoppages of traffic and 
result in the breakdown of the facility. Because of these 
restrictive operational characteristics, the capacity condition 
is not desirable for planning and design purposes. To insure 
that a highway provides an acceptable quality of operation for 
the road user, it is necessary for the volume to be lower than 
the capacity figure. A level-of-service concept was introduced 
in the "Highway Capacity Manual" published in 1965. Level-of- 
service is a qualitative measure of the effect of a number of 
factors including speed, travel time, traffic interruptions, 
freedom to maneuver, safety, driving comfort and convenience, 
and operating costs. Highway capacities and the maximum 
number of vehicles that can be carried at a selected level-of- 
service were calcultated for the-Canyon using the "Highway 
Capacity Manual" procedures.

The "Highway Capacity Manual" provides factors that modify 
passenger car capacities for appropriate highway segments and 
correct for particular roadway geometries, traffic compo
sition, average highway speed, and time variations in volume. 
Table 2 shows estimated volumes, speeds, and operating condi
tions for all levels-of-service.

Capacity and level-of-service calculations used to develop 
Figure 1 are shown below. For a two-lane improved highway, 
assuming 12-foot lanes, six-foot (or greater) shoulders, ten 
percent trucks for the peak hours, average highway speed 45 
miles per hour and 42 percent of the total length of the 
Canyon with sufficient passing sight distances: (See Table 3).
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Two-Lane Facility Four-Lane Facility
Approximate Description of Approximate Description of

Level-of-Service Vehicle Volume Level-of-Service Vehicle Volume Level-of-Service

Levels A and B cannot be reached in

A

Glenwood Canyon due to restricting geometries.

C 450 vehicles/hour
1

Stable flow 2,090 vehicles/hour Stable flow
Both directions 40 MPH or greater Both directions 50 MPH or greater

D 740 vehicles/hour Unstable flow 3,720 vehicles/hour Unstable flow
t_ Both directions Approximately 35 MPH Both directions Approximately 40 MPH

E 1,420 vehicles/hour At capacity 5,600 vehicles/hour At capacity
r Both directions Unstable flow Both directions, with Unstable flow

30 MPH, but may little fluctuation 30-35 MPH
vary considerably within an hour

Source Information: Highway Capacity Manual, page 302.

Table 2
LEVEL-OF-SERVICE DEFINITIONS 
FOR A GLENWOOD CANYON FACILITY



Table 3
ANALYSIS OF NO-PASSING ZONES 

WITHIN GLENWOOD CANYON

I
CI

Eastbound Lane Westbound Lane
Milepost Locations

Length of No-Passing
Milepost Locations

Length of No-PassingMiles Feet Miles Feet

131.76 to 131.90 .14 740 131.88 to 132.04 .16 845131.34 131.51 .17 900 131.48 131.62 .14 740130.54 131.17 .63 3,330 130.72 131.30 .58 3,060129.75 129.85 .10 530 129.90 130.12 .22 1,160129.00 129.45 .45 2,380 129.11 129.59 .48 2,530128.65 128.89 .24 1,270 128.78 129.00 .22 1,160128.23 128.31 .08 4 20 128.31 128.46 .15 790127.39 128.01 .62 3,270 127.49 128.12 .63 3,330125.40 126.86 1.46 7,710 126.83 127.02 1.19 1,000124.22 125.20 .98 5,170 125.54 126.69 1.15 6,070123.83 123.97 .14 740 124.38 125.35 .97 5.120123.18 123.29 .11 580 123.98 121.13 .15 790122.67 123.07 .40 2,110 123.29 123.43 .14 740121.22 121.86 .64 3,380 122.80 123.18 .38 2,010120.37 120.74 .37 1,950 121.36 122.01 .68 3,590127.50 120.89 .39 2,060120.21 120.34 .13 690
Total No-Pasaing Zone 6.53 miles 6.76 miles

57.2 percent of
total length* 59.2 percent of

total length*
Assume 42 percent of existing facility in Glenwood Canyon 
has adequate sight distance for passing.

* One-way distance = 11.42 miles



Level-of-Service C 2000 x . 87 x .32 = 450
Level-of-Service D 2000 x . 71 x .52 = 740
Level-of-Service E 2000 x .71 = 1420

For a four-lane improved highway, assuming 12-foot lanes, six- 
foot (or greater)shoulders, ten percent trucks for the peak 
hours, average highway speed 55 miles per hour, and a directional 
flow of 55 percent:

Level-of-Service C (2000 X 2 x . 77 x .45 x .83)4- 55 = 2090
Level-of-Service D (2000 X 2 x . 77 x .80 x .83)4- 55 = 3720
Level-of-Service E (2000 X 2 x .77)4- 55 == 5600

Modifications were made to level-of-service "E" to demonstrate 
the effect which one percent trucks would have on this level-of- 
service.

Comparisons of "No Name" interchange and the Bair Ranch traffic 
counts is shown on Table 1- The origin and destination informa
tion collected in the 1969 study indicates 12 percent of the 
vehicle trips have either an origin or a destination in the 
Canyon itself.

To better illustrate the level-of-service concept, the Division 
of Highways began to take time-lapse photography during peak 
hour situations on July 16, 1976. Pictures were taken at one 
second intervals along the tangent section where the upper 
permanent counting station is located near the Bair Ranch. With 
this time-lapse photography, it will, therefore, be possible 
to go to the counter on a specific day to tell people that 
between certain hours "x" number of vehicles passed through the 
counter and this is what the traffic flow looked like for that
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particular hour. Citizens should then be able to better judge 
the significance of the various levels-of-service and congestion 
associated with those volumes.

SUMMARY

Volumes as projected on Figure 1 of this report are the best 
estimates that can be derived from estimating procedures based 
on the better than usual data available from the permanent 
counter in Glenwood Canyon. Based on these estimates, it is 
projected that an improved two-lane highway having 12-foot 
lanes and six-foot shoulders will be operating within the band 
of level-of-service E for 592 hours in 1985, 246 of these 
hours occurring in the month of August. By the 1996 design 
year, it is estimated that the improved two-lane highway would 
be operating at level-of-service "E for 858 hours. The same two- 
lane facility would be operating at level-of-service D for 
2,806 hours by 1985 and'4,239 hours by 1996.

A four-lane facility by 1996 would never operate at a level- 
of-service less than C.

Any length of two-lane facility, even 
1,000 feet, will limit the highway to 
lane highway, even though substantial 
with additional lanes.

lengths as shorr as 
the capacity of a two- 
lengths may be built
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(Counts Taken at the No Name A.T.R. Station) Average Daily Traffic 
in Glenwood Canyon

Month of January
Figure 2

Month of February
Figure 3

Month of March
Figure 4
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Average Daily Traffic 
in Glenwood Canyon

Month of April
Figure 5

Month of May
Figure 6

Month of June
Figure 7
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