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Executive Summary

With the already high level of stress and expense involved in modern life, it is critical that a
region’s transportation system be designed to minimize cost and stress to motorists. Colorado’s
extensive network of roads and bridges allows the state’s 4.6 million residents to safely and
freely travel, while enabling businesses to efficiently serve their customers. However, continued
growth in Colorado’s population and travel is straining the capacity of the state’s transportation
system, causing further deterioration and increasing the level of stress and the monetary costs
experienced by the state’s drivers.

As a result of increased use, Colorado’s system of roads and bridges is in inadequate
condition and urban congestion is worsening. Deteriorated roads and highways, a lack of some
desirable roadway safety features and increasing traffic congestion are costing motorists in the
form of additional traffic accidents, travel delays and vehicle operating costs.

Making needed improvements to Colorado’s roads and bridges is key to providing a safer,
smoother, more efficient transportation system that will save motorists money and time while
improving the economic livelihood of the entire state.

This report estimates the monetary cost to Colorado motorists of driving on roads that are
increasingly congested, have poor pavement conditions and lack desirable safety features. The
report also identifies the 50 sections of roadway throughout Colorado that cause the greatest
stress to the state’s drivers because they have high rates of traffic congestion and serious traffic
crashes, as well as significantly deteriorated pavement. This list is based on a combined index
that measures and ranks safety, congestion and pavement condition rates on routes throughout
the state.

Sources of information for this study include the U.S. Department of Transportation (DOT),
the Colorado Department of Transportation (CDOT), the Federal Highway Administration
(FHWA), the U.S. Census Bureau, the National Highway Traffic Safety Administration
(NHTSA), the Texas Transportation Institute (TTI) and the Federal Highway Administration’s
National Bridge Inventory (NBI).



Key findings of the report:

TRIP estimates that Colorado’s roadways that lack desirable safety features, have
inadequate capacity to meet travel demands or have poor pavement conditions cost the
state’s drivers $3.3 billion annually in the form of traffic accidents, additional vehicle
operating costs and congestion-related delays. TRIP estimates that the average annual cost
of inadequate roadways is $1,577 annually per driver in the Denver metro area, $1,103
annually per driver in the Colorado Springs area, and $814 per urban driver living
elsewhere in the state.

e Traffic accidents and fatalities in which roadway design was an important factor cost
Colorado motorists approximately $1.1 billion annually, including medical costs, lost
economic and household productivity, property damage and travel delays. Roadway
design-related safety costs are estimated at $368 annually per Colorado driver.

e Traffic congestion in Colorado costs licensed drivers $1.24 billion annually in delays and
wasted fuel. Annual traffic congestion costs per driver are $865 in the Denver metro area
and $451 in the Colorado Springs area. The annual congestion cost for urban Colorado
drivers not residing in Denver or Colorado Springs is $125.

e Driving on roads in need of repair costs Colorado’s motorists $955 million — $321 per
driver — annually in extra vehicle operating costs, including accelerated vehicle
depreciation, additional repair costs and increased fuel consumption and tire wear.
Additional annual vehicle operating costs are estimated to be $344 in the Denver metro
area and $284 in the Colorado Springs area.

TRIP has identified and ranked the 50 segments of roadway throughout Colorado that
cause the greatest stress to the state’s motorists because they have the highest levels of
congestion, the highest occurrence of fatal and serious traffic crashes and significant
pavement deterioration. This list is based on a combined index that measures and ranks
safety, congestion and pavement condition rates on routes throughout the state. The
following is a list of the top 10 roads that cause Colorado motorists the greatest stress
because they have significantly deteriorated pavement conditions and high rates of traffic
congestion and serious traffic crashes. A complete list of roads can be found in the body of
the report, and additional data pertaining to each route is listed in Appendices A and B.

1. US 36/Boulder Turnpike- State Highway 157 to I-25 (Boulder, Broomfield, Jefferson,
Adams counties)- Safety/Congestion

2. I-25 Valley Highway, Broadway to Alameda(Denver County)- Safety

3. US 287, Sheridan Boulevard to Pike Road in Longmont(Boulder, Broomfield

Counties)- Congestion

I-25 Emerson Street to US 36(Adams, Denver Counties)- Congestion

Wadsworth Boulevard, US 285 (Hampden Avenue) to US 287

(Broomfield, Denver and Jefferson Counties)- Congestion
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State Highway 74 between Idledale and Morrison (Jefferson County)- Safety

US 285, State Highway 8 to I-25(Arapahoe, Denver and Jefferson Counties)-
Congestion

C-470, Wadsworth Boulevard to Yosemite Street (Arapahoe, Douglas and Jefferson
Counties)- Congestion

US 50 near the Junction of State Highway 149(Gunnison County)- Safety

. 1-25, 84™ Avenue to State Highway 119 (Adams, Broomfield and Weld Counties)-

Congestion

Congested roads on the list (carrying a minimum of 20,000 vehicles per day) have been
identified and ranked based on an index that includes the length of the congested section
of road and the amount of traffic carried on the facility compared to the amount of
vehicle travel that the road was designed to accommodate.

Roads that present safety concerns have been identified using an index that measures
fatal and injury causing accidents on the road (between 1999 and 2003) against the length
of the road and the amount of traffic on the road. The safety survey was limited to roads
that carry a minimum of 2,000 vehicles per day.

Roads with poor pavement on the list (carrying a minimum of 20,000 vehicles per day)
have been identified and ranked based on an index that includes pavement conditions,
amount of traffic and length.

Steady population growth has resulted in increased vehicle travel on Colorado’s
transportation system, resulting in growing urban traffic congestion levels and longer
commute times.

Colorado’s population increased by 38 percent from 1990 to 2004, from 3.3 million
residents to 4.6 million residents. This was the second largest population increase in the
nation, behind only Nevada.

Vehicle travel in Colorado increased by 60 percent between 1990 and 2003, from 27
billion vehicle miles of travel (VMT) to 43 billion VMT. Vehicle travel in Colorado is
projected to increase by another 45 percent by 2020, to 62 billion vehicle miles of travel.

Thirty percent of Colorado’s urban highways were congested in 2003, the latest year for
which data is available, carrying traffic volumes that resulted in significant rush hour
delays.

Improving safety features on Colorado’s roads and highways would result in a decrease in
fatal traffic accidents.

An average of 685 people were killed each year in motor vehicle accidents in Colorado
from 1999 through 2004.



There are three key factors associated with fatal vehicle accidents: driver behavior,
vehicle design and roadway design. It is estimated that roadway design is an important
factor in one-third of fatal traffic accidents.

Low cost safety improvements include rumble strips, centerline rumble strips, improving
signage and pavement/lane markings, installing lighting, removing or shielding roadside
obstacles, the use of chevrons and post-mounted delineators along curves and upgrading
or adding guardrails.

Moderate-cost improvements include adding turn lanes at intersections, resurfacing
pavements and adding median barriers.

Moderate to high-cost improvements include improving roadway alignment, reducing the
angle of curves, widening lanes, adding or paving shoulders and adding intermittent
passing lanes or adding a third or fourth lane.

The Federal Highway Administration has found that every $100 million spent on needed
highway safety improvements will result in 145 fewer traffic fatalities over a 10-year
period.

Pavement conditions on 43 percent of Colorado’s major roads are either poor or mediocre.

Approximately 14 percent of Colorado’s major roads were rated in poor condition in
2003, the latest year for which data is available, and are in need of resurfacing or
reconstruction. An additional 29 percent of the state’s major roads were rated in mediocre
condition in 2003.

In Denver, 22 percent of major roads are in poor condition and an additional 23 percent
are in mediocre condition. In Colorado Springs, 17 percent of major roads are in poor
condition and an additional 20 percent are in mediocre condition.



Introduction
With all of the stress of modern life, it is important that a region’s highway system provide
drivers with a safe, smooth and efficient driving experience. Colorado’s extensive network of
roads and bridges provides transportation for the state’s 4.6 million residents and its visitors
while enabling businesses to serve their customers. However, Colorado’s roads and highways
have deteriorated, do not include all desirable safety features, and are becoming increasingly

congested. This can cause increased stress and additional hidden costs to drivers in the state.

Making needed improvements to Colorado’s roads and bridges is key to providing a safer,
more efficient transportation system that will relieve motorist’s stress while saving them time
and money. Significant road and highway improvements throughout the state can serve to foster
a better quality of life for Colorado’s residents and visitors by providing them with a

transportation system that is safe, efficient and well maintained.

When roads and highways lack desirable safety features, have high levels of traffic
congestion or poor pavement conditions, it increases stress on motorists and costs them money in
the form of increased wear and tear on their vehicle, lost time and an increased likelihood and

severity of traffic crashes.

This report estimates of the monetary cost to Colorado motorists of driving on roads that are
increasingly congested, have poor pavement conditions and lack desirable safety features. The
report also identifies 50 sections of “heartburn highways” throughout Colorado. These are roads

and highways that cause the most stress to drivers in the state because they have high levels of



congestion, high rates of serious traffic crashes, and significantly deteriorated pavement
conditions. This list is based on a combined index that measures serious traffic accidents,

congestion rates and pavement conditions on routes throughout the state.

Sources of data for this study include the U.S. Department of Transportation (US DOT),
the Colorado Department of Transportation (CDOT), the Federal Highway Administration
(FHWA), the Texas Transportation Institute (TTI), the U.S. Census Bureau, the National

Highway Traffic Safety Administration NHTSA), and the National Bridge Inventory (NBI).

Population Growth, Travel Trends and Traffic Congestion
Colorado residents enjoy modern lifestyles that rely on a high level of personal and
commercial mobility. Rapid population growth has resulted in increased traffic on the state’s
roads and bridges. Colorado’s population reached 4.6 million in 2003, up from 3.3 million in

1990 — an increase of approximately 38 percent, the second largest increase in the nation.

In addition to population growth, vehicle travel in Colorado increased by 60 percent from
1990 to 2003, the third highest increase in the nation. Vehicle miles of travel in Colorado rose
from 27 billion vehicle miles of travel (VMT) to 43 billion vehicle miles of travel.' Based on
population and other lifestyle trends, TRIP estimates that travel on Colorado’s roads and

highways will increase by another 45 percent by 2020, to 62 billion vehicle miles of travel.

Traffic congestion is a growing burden in Colorado’s key urban areas and threatens to
impede the state’s economic development. Congestion on Colorado’s urban highways is

increasing as a result of steady increases in vehicle travel. In 2003, the latest year for which data



is available, 30 percent of Colorado’s urban highways (Interstates and other freeways) were
congested, carrying traffic volumes that result in significant rush hour delays.” These routes are
considered congested because the levels of traffic they carry are likely to cause delays during
peak travel hours, as a result of traffic levels being in excess of what the highway can carry
without experiencing delays. Highways that carry high levels of traffic are also more vulnerable

to experiencing significant traffic delays as a result of traffic accidents or other incidents.

Urban traffic congestion has increased over the past several years. Denver’s travel time index
was 1.40 in 2003, up from 1.10 in 1982. This means that the average trip in 2003 took 40 percent
longer to complete during rush hour than during non-rush hour.> Colorado Springs had a travel
time index of 1.19 in 2003, up from 1.02 in 1982, indicating that the average trip in 2003 took 19

percent longer to complete during rush hour than during non-rush hour.*

Chart 1. Travel Time Index for Colorado Springs and Denver

Travel Time Index

1982
E 2003

Denver Colorado Springs

Source: Texas Transportation Institute 2005 Urban Mobility Report.



Traffic Safety in Colorado

There are three key factors associated with fatal vehicle accidents: driver behavior, vehicle
design and roadway design. It is estimated that roadway design is an important factor in
approximately one-third of fatal traffic accidents. In Colorado, an average of 685 people were
killed annually in motor vehicle accidents from 1999 through 2004, according to the National

Highway Transportation Safety Administration.’

Improving safety on Colorado’s roads and highway system can be achieved through further
improvements in vehicle safety; improvements in driver, pedestrian, and bicyclist behavior; and,
a variety of improvements in roadway safety features. Roadway improvements such as adding
lanes, removing obstacles, adding or improving medians, widening lanes, widening and paving
shoulders, improving intersection design, and upgrading road markings and traffic signals can
reduce traffic fatalities and vehicle accidents. In fact, the Federal Highway Administration has
found that every $100 million spent on needed highway safety improvements will result in 145

fewer traffic fatalities over a 10-year period.®

Roads that lack sufficient lanes, have sharp curves, or have inadequately designed
intersections or interchanges pose greater risks to motorists, pedestrians and bicyclists. The
following chart shows the correlation between specific road improvements and the reduction of

fatal accident rates nationally.



Chart 2. Reduction in fatal accident rates after needed roadway improvements7

Type of Improvement Reduction in Fatal Accident Rates after
Improvements
New Traffic Signals 53%
Turning Lanes and Traffic Signalization 47%
Widen or Modify Bridge 49%
Construct Median for Traffic Separation 73%
Realign Roadway 66%
Remove Roadside Obstacles 66%
Widen or Improve Shoulder 22%

Source: TRIP analysis of U.S. Department of Transportation data

The type of safety design improvement that is appropriate for a section of road will
depend partly on the amount of funding available and the nature of the safety problem on that
section of road. Several studies have classified rural safety improvements by both their

effectiveness and their cost.

Low cost safety improvements can include the following:

e Roadside and centerline rumble strips to alert drivers that they are crossing the center line
or approaching the shoulder of a roadway. Rumble strips have been found to reduce run-
off-the-road crashes by 25 to 43 percent.

e Improved signage and pavement markings and additional lighting can help improve
night-time visibility and help drivers to navigate a roadway more easily.

e Shielding, removal or relocation of road-side obstacles such as large rocks, utility poles
or heavy mail boxes.

e Upgrading or adding guardrails has been found to reduce traffic fatality rates by between

50-58 percent.® In addition, the use of chevrons or post-mounted delineators can reduce
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accidents at curves by providing drivers with better visual cues about the presence and

geometry of a curve.

Moderate cost safety improvements can include the following:

The installation of median barriers has been found to reduce traffic fatality rates by 65
percent.9

The addition of left turn lanes at rural intersections was found to reduce accidents by
between 33 and 48 percent.'® The addition of right turn lanes at intersections was found
to reduce accidents by between eight and 26 percent.'!

Resurfaced pavements have been found to result in a 25 percent reduction in fatal

crashes. 2

Moderate to high cost safety improvements can include the following:

Paving or widening shoulders has been found to reduce traffic fatality rates by 10 to 35
percent, depending on the width of the widening and the location."

Realigning roadways has been found to average a 50 percent reduction in traffic fatality
rates.'

Adding passing lanes has been found to reduce traffic fatality rates by 20 percent and the
addition of a two-way left-turn lane has been found to reduce traffic fatality rates by 30
percen‘c.15

Making lanes wider has been found to reduce traffic fatality rates by eight to 10 percent.'®
A recent report on the likely safety benefit of converting two-lane rural roads into four-

lanes routes found that traffic accident rates would be reduced by between 40 to 60

percent.

THE COST OF COLORADO’S INADEQUATE ROADS

Many of Colorado’s roads lack critical safety features, are in substandard condition and lack

adequate capacity to handle travel demand. As motorists drive on substandard roads and

11



highways, they incur increased costs in the form of reduced safety, increased vehicle wear and

required vehicle maintenance, as well as wasted time and fuel.

The Cost to Motorists of Roads Lacking Optimum Safety Features

Traffic accidents take a tremendous economic toll on a community, in addition to the
suffering and grief that they cause to those injured or killed and their loved ones. A 2002 report
by the U.S. Department of Transportation’s National Highway Traffic Safety Administration
(NHTSA) has found that motor vehicle crashes carry a cost to individuals that includes medical

costs, lost economic and household productivity, property damage and travel delays.'’

TRIP estimates that roadway design is an important factor in one-third of traffic fatalities,
based on an analysis of federal highway safety data. Based on this data, TRIP estimates that the
safety cost of roads that lack desirable safety features in Colorado is approximately $1.1 billion

per year, or $368 per motorist.

The Cost to Motorists of Roads in Inadequate Condition

TRIP has calculated the additional cost to motorists of driving on roads in poor or
unacceptable condition. When roads are in poor condition, which may include potholes, rutting
or rough surfaces, the cost to operate and maintain a vehicle increases. These additional vehicle
operating costs include accelerated vehicle depreciation, increased vehicle repair costs,

additional fuel consumption and more rapid tire wear.
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The pavement condition of the state's major roads — which includes Interstate highways,
freeways, and major routes connecting urban areas and major routes within cities - are evaluated
annually and classified as being in poor, mediocre, fair or good condition.. In 2003, the latest
year for which data is available, 14 percent of Colorado’s major roads were rated in poor
condition, while 29 percent of the state’s major roads were rated in mediocre condition.'® Roads
rated poor are badly cracked or broken. In some cases, poor roads can be resurfaced, but often

are too deteriorated and must be reconstructed.

In Denver, 22 percent of major roads were rated in poor condition and an additional 23
percent were in mediocre condition in 2003. In Colorado Springs, 17 percent of major roads

were rated in poor condition and an additional 20 percent were in mediocre condition."

Pavement failure is caused by a combination of traffic, moisture and climate. Moisture often
works its way into road surfaces and the materials that form the road’s foundation. Road surfaces
at intersections are even more prone to deterioration because the slow-moving or standing loads
occurring at these sites subject the pavement to higher levels of stress. It is critical that roads are
fixed before they require major repairs because reconstructing roads costs approximately four

times more than resurfacing them.”
A desirable goal for state and local organizations that are responsible for road maintenance is

to keep 75 percent of major roads in good condition.”! In Colorado, 35 percent of the state’s

major roads and highways are in good condition.*
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TRIP estimates that driving on substandard roads costs the average Colorado motorist $321
per year in extra vehicle operating costs — a total of $955 million statewide. In the Denver metro
area, motorists pay an additional $344 per year in extra vehicle operating costs because of

deficient roads, while drivers in the Colorado Springs area pay $284 per year.

Additional vehicle operating costs have been calculated in the Highway Development and
Management Model (HDM), which is recognized by the U.S. Department of Transportation and
more than 100 other countries as the definitive analysis of the impact of road conditions on
vehicle operating costs. The HDM report is based on numerous studies that have measured the

impact of various factors, including road conditions, on vehicle operating costs.*

The HDM study found that road deterioration increases ownership, repair, fuel and tire costs.
The report found that deteriorated roads accelerate the pace of depreciation of vehicles and the
need for repairs because the stress on the vehicle increases in proportion to the level of roughness
of the pavement surface. Similarly, tire wear and fuel consumption increase as roads deteriorate
since there is less efficient transfer of power to the drive train and additional friction between the

road and the tires.

TRIP’s additional vehicle operating cost estimate is based on taking the average number of
miles driven annually by a region’s driver, calculating current vehicle operating costs based on
AAA’s 2004 vehicle operating costs and then using the HDM model to estimate the additional

vehicle operating costs being paid by drivers as a result of substandard roads.”* Additional
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research on the impact of road conditions on fuel consumption by the Texas Transportation

Institute (TTI) is also factored into the TRIP vehicle operating cost methodology.

The Cost to Motorists of Congested Roadways

Congested roadways increase trip length and fuel consumption. Slower traffic, particularly
during the morning and evening weekday rush hours, results in workers taking longer to reach
work or get home and slows the movement of products and services. Based on travel trends,
roadway capacity and population figures, TRIP estimated a per-motorist cost of congestion for
the state of Colorado as well as the major urban areas based on travel trends, roadway capacity

and population figures.

Traffic congestion costs each Denver area motorist an average of $865 each year in lost time

1’25 1.26

and wasted fuel,” while each driver in Colorado Springs pays an additional $451.” The average
cost of traffic congestion in lost time and wasted fuel for Colorado drivers not in Colorado’s
major urban areas is estimated at $125 per driver.”” The traffic congestion cost to drivers in
other urban areas of the state was determined by comparing urban freeway traffic levels in the
state’s largest urban areas with urban areas outside these regions. The total urban congestion cost

for Colorado motorists is $1.24 billion. This is the cost of additional time and fuel wanted as a

result of traffic congestion.

Colorado’s urban congestion cost estimates are based on data from the Texas Transportation
Institute’s 2005 Urban Mobility report, which estimated congestion costs for the nation’s largest

75 urban areas. In order to estimate congestion costs, TRIP obtained FHWA ftraffic count data
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per lane mile and estimated traffic congestion based on TTI findings correlating traffic counts

per lane mile with congestion costs to motorists.

Total Cost of Colorado’s Inadequate Roads

Inadequate highways and roads cost Colorado’s motorists more than $3.3 billion every year
because of additional traffic accidents, lost time and fuel, and increased wear and tear on their
vehicles. The following is a breakdown of Colorado’s annual total costs associated with driving
on a roadway system that lacks optimal safety features and adequate capacity, and is in

substandard condition.

Chart 3, Total Annual Costs Due to Driving on Colorado’s Inadequate Roads

Safety $1.1 billion
Congestion $1.24 billion
Vehicle Operating Cost $955 million
TOTAL $3.3 billion

Source: TRIP analysis of Federal Highway Administration data, National Highway Traffic Safety
Administration data and Texas Transportation Institute data.

The following is a breakdown of the annual costs per Colorado driver associated with driving on
a roadway system that lacks optimal safety features and adequate capacity, and is in substandard

condition.
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Chart 4. Annual Costs

per Driver Due to Driving on Colorado’s Inadequate Roads

Other
Costs per driver Denver Colorado Springs Colorado Urban
Areas
Safety $368 $368 $368
Congestion $865 $451 $125
vVOC $344 $284 $321
Total $1,577 $1,103 $814

Source: TRIP analysis of Federal Highway Administration data, National Highway Traffic Safety
Administration data and Texas Transportation Institute data,

“Heartburn Highways” in Colorado

TRIP has identified and ranked the 50 segments of roadway throughout Colorado that
cause the greatest stress to the state’s motorists because they have high levels of traffic
congestion and occurrences of fatal and serious traffic crashes. This list is based on a combined

index that measures and ranks accident and congestion rates on routes throughout the state.

Congested roads on the list (carrying a minimum of 20,000 vehicles per day) have been
identified and ranked based on an index that includes the length of the congested section of road
and the amount of traffic carried on the facility compared to the amount of vehicle travel that the
road was designed to accommodate. For example, a highway listed with a volume/capacity (V/C)
rate of 1.32 carries 32 percent more traffic than the amount of vehicles it was designed to carry.

A highway with a V/C rate of .85 or above is considered congested.

Roads that present safety concerns have been identified using an index that measures fatal

and injury causing accidents on the road (between 1999 and 2003) against the length of the road
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and the amount of traffic on the road. The safety survey was limited to roads that carry a

minimum of 2,000 vehicles per day.

Roads with poor pavement on the list (carrying a minimum of 20,000 vehicles per day)
have been identified and ranked based on an index that includes pavement conditions, amount of

traffic and length.

Additional data pertaining to each route is listed in Appendices A and B.
The following is a list of the 50 Colorado roads that cause the state’s motorists the greatest
stress because they have the highest levels of congestion and the highest level of serious and fatal

accidents:

Chart S: Colorado routes with high rates of serious crashes, traffic congestion and pavement deterioration.

1. US 36/Boulder Turnpike- State Highway 157 to I-25 (Boulder, Broomfield, Jefferson,

Adams counties)- Safety/Congestion

I-25 Valley Highway, Broadway to Alameda(Denver County)- Safety

3. US 287, Sheridan Boulevard to Pike Road in Longmont(Boulder, Broomfield
Counties)- Congestion

N

4. I-25 Emerson Street to US 36(Adams, Denver Counties)- Congestion
5. Wadsworth Boulevard, US 285 (Hampden Avenue) to US 287
(Broomfield, Denver and Jefferson Counties)- Congestion
6. State Highway 74 between Idledale and Morrison(Jefferson County)- Safety
7. US 285, State Highway 8 to I-25

(Arapahoe, Denver and Jefferson Counties)- Congestion

8. C-470, Wadsworth Boulevard to Yosemite Street (Arapahoe, Douglas and Jefferson
Counties)- Congestion

9. US 50 near the Junction of State Highway 149 (Gunnison County)- Safety

10. I-25, 84™ Avenue to State Highway 119 (Adams, Broomfield and Weld Counties)-
Congestion

11. I-25, State Highway 66 to north of Wellington (Larimer and Weld Counties)-
Pavement

12. I-70, east of the Utah/Colorado Border (Mesa County)- Safety

13. I-25, Fillmore Street to State Highway 105 in Monument (El Paso County)-
Congestion
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14.
15.
16.
17.
18.
19.
20.
21.

22

24.
25.

26.
27.
28.

29.

30

33.
34.
. Belleview Avenue, Federal Boulevard to I-25 (Arapahoe County)- Congestion
36.
37.

35

38.

39.
40.

41

43.

44,
45.

46.
47.

48.

US 85 near Rockport (Weld County)- Safety

State Highway 119 near Nederland (Boulder County)- Safety

I-25 near US 24 (EI Paso County)- Safety

1-225, Parker Road to I-70 (Arapahoe County)- Congestion

US 160 in Alamosa (Alamosa County)- Safety

Sheridan Boulevard, I-70 to US 36 (Adams, Denver and Jefferson County)- Congestion
US 285, Kenosha Pass (Park County)- Safety

Arapahoe Road, Peoria Street to Parker Road (Arapahoe County)- Congestion

. 1-270, 1-76 to I-70 (Denver County)- Pavement
23.

1-70, Dumont to Beaver Brook Interchange (Clear Creek and Jefferson County)-
Congestion

State Highway 121, US 6 to Colfax Avenue (US 40) (Jefferson County)- Safety
Parker Road, Hampden Avenue to Mississippi Avenue (Arapahoe County)-
Congestion

US 6, east of US 40 (Clear Creek County)- Safety

University Boulevard, C-470 to US 285 (Arapahoe and Douglas Counties)- Congestion
Federal Boulevard (US 287), US 36 to Sheridan Boulevard (Adams County)-
Congestion

Federal Boulevard (State Highway 88), 8" Avenue to US 285 (Denver, Arapahoe
Counties)- Congestion

. I-76, Wadsworth Boulevard to Broadway (Denver County)- Pavement
31.
32.

US 50, west of State Highway 92 (Gunnison County)- Safety

State Highway 44 (104™ Avenue), US 85 to Colorado Boulevard (Adams County)-
Safety

Hampden Avenue/Havana Street, I-25 to Parker Road (Denver County)- Congestion
US 285 near Shaffers Crossing (Jefferson County)- Safety

I-70, US 6 near Minturn east (Eagle County)- Pavement

State Highway 119, Lashley Street in Longmont to I-25 (Boulder and Weld Counties)-
Congestion

State Highway 2 (Colorado Boulevard), Evans Avenue to US 40 (Colfax Avenue)
(Denver County)- Congestion

US 24 near Redcliff (Eagle County)- Safety

US 50 near State Highway 45 in Pueblo (Pueblo County)- Congestion

. I-25, Pueblo north (Pueblo County)- Pavement
42.

C-470, State Highway 8 (Morrison Road) to Bowles Avenue (Jefferson County)-
Congestion

State Highway 119, Hover Road in Longmont to US 287 (Boulder County)-
Congestion

Kipling Street, 6™ Avenue to I-70 (Jefferson County)- Congestion

US 6 (6™ Avenue), Kipling Street to Sheridan Boulevard (Jefferson County)-
Congestion

1-70, Morrison Road to US 6 (6™ Avenue) (Jefferson County)- Congestion

US 287 (Federal Boulevard), 23" Avenue to 72" Avenue (Adams and Denver
Counties)- Congestion

US 160, west of South Fork (Mineral County)- Safety
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49. State Highway 68 (Harmony Road), US 287 in Fort Collins to I-25 (Larimer
County)- Congestion

50. State Highway 72 near Ward (Boulder County)- Safety
Source: TRIP analysis of CDOT data.

Conclusion
Reducing the stress and expense caused by inadequate roads in Colorado is a critical
challenge. In addition to the stress they cause, inadequate roads and bridges cost Colorado
motorists billions of dollars every year in wasted time and fuel, injuries and fatalities caused by
traffic accidents, and wear and tear on their vehicles. Making needed improvements to
Colorado’s roads and highways is key to providing a safer, more efficient transportation system
that will save motorists money and time, while improving the economic livelihood of the entire

state and its residents.

A comprehensive plan for a safer, more efficient transportation system in Colorado must

include projects that will increase safety, relieve congestion and improve road and bridge

conditions.

20



Endnotes

' U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2003:
www.fhwa.dot.gov

? TRIP analysis of Federal Highway Administration data. Highway Statistics 2003.
32005 Urban Mobility Report. Texas Transportation Institute.

4 .

Ibid.
> U.S. Department of Transportation - Federal Highway Administration: Highway Statistics 1999-2003 and National
Highway Traffic Safety Administration Fatalities Analysis Reporting System (FARS) — 2004 data.
www.fhwa.dot.gov and www-fars.nhtsa.dot.gov.

% Highway Safety Evaluation System, 1996 Annual Report on Highway Safety Improvement Programs, U.S.
Department of Transportation.

7 Highway Safety Evaluation System; 1996 Annual Report on Highway Safety Improvement Programs; U.S.
Department of Transportation.

$ Kentucky Transportation Center. Development of Procedures for Identifying High-Crash Locations and
Prioritizing Safety Improvements. 2003. P. 23.

’ Ibid. P.23.

1% Safety Effectiveness of Intersection Left- and Right-Turn Lanes. Federal Highway Administration. 2002. Report
No. FHWA-RD-02-103. P. 5.

"'Ibid. P. 5.

Ibid. P.23.

" Ibid. 24.

“Ibid. P.25.

" Ibid. P.24.

' Ibid. P.25.

'7U.S. Department of Transportation: National Highway Traffic Safety Administration. The Economic Impact of
Motor Vehicle Crashes, 2000. www.nhtsa.dot.gov

'8 U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2003:
www.fhwa.dot.gov

' Rough Ride Ahead: Metro Areas With the Roughest Rides and Strategies to Make Our Roads Smoother. May
2005. TRIP.

%0 Selecting a Preventative Maintenance Treatment for Flexible Pavements. R. Hicks, J. Moulthrop. Transportation
Research Board. 1999. Figure 1.

' Why We Must Preserve our Pavements, D. Jackson, J. Mahoney, G. Hicks, 1996 International Symposium on
Asphalt Emulsion Technology.

2 U.S. Department of Transportation, Federal Highway Administration, Highway Statistics 2003:
www.fhwa.dot.gov

» Highway Development and Management: Volume Seven. Modeling Road User and Environmental Effects in
HDM-4. Bennett, C. and Greenwood, 1. 2000.

* Your Driving Costs. American Automobile Association. 2003,

21



3:3 2005 Urban Mobility Report. Texas Transportation Institute.

= Ibid.

T TRIP estimate made by comparing urban freeway traffic levels in the Denver and Colorado Springs areas to the
rest of Colorado.

22



[4 9 ALATNOY SLIWIT ALID QAVM TL HS NO TS Y 0D O/dS TL HS NO L 05

I 01 TIVIANINL INIT ALNNOD HANVYD ORI TVIHNIA 091 HS NO 08¢ ¥D O/4N 091 HS NO 091 8y

£ L q471ovy QY IAVTHAV.LISTINOH O/N vT HS NO 441770 A= 'VPZ1 ¥ LS HOIH O/MN $T HS NO Tl 6f

8 08 NOSYHLIH QA NOLXOd O/S $8T HS NO| ONISSOUD SYAIIVHS ‘AU JFFID ATH O/AN S8T HS NO §8¢]  vE

0 91 SIWVav dATE OAVIO0TOD O/M AV HLrO1 ‘v¥ HS NO S8 HS O/M HAV HLY0I ‘b HS NO 124 KA

S |54 NOSINNND H0S ¥ 0D O/N 0S HS NO T A 0D O/4S 0S HS NO 0§ 1€

£ [43 MHTAD VAT JAM O/M ‘61T HS IOf 9 HS NO S 0y HS LO( 9 HS NO 9] 9t

[4 Pel NOSYHAAr]  HAV HLO! O/N AT HLIOMSAVM ‘IT1 HS NO HAV HL9 9 HS O/S AATE HLIOMSAVM ‘1Z1 HS NO 121 ¥

[4 £ RIVd 9§ ¥ 0D O/9 S8T HS NO NOSUHAIHL ‘LL YD O/AN $8T HS NO §8¢] 0T

0 SO1 VSOWVTV VSOWVYTY O/N ‘LT HS O/H 091 HS NO VSOWVTY ‘S8T HS O/M 091 HS NO 091 81

0 68C OSvd 1d HONVHOYUALNI LS NOfIF O/N ST'I NO HONVHIUILNI LS NOWIVINIO ‘vZ HS ST-1 NO STl 91

€ £9 AAAIN0YI @Y VITONDVIA ‘T€1 4D 0/4 611 HS NO d8C1 0¥ OO O/AN 611 HS NO 611 S1

€ € aTam 971 QY 0D O/M S8 HS NO CC1 ¥ 0D O/d S8 HS NO S8l ¥l

0 90T VSN €S LSOdATIN 0L-T NOG9 T A OD dONVHIUALNI AFTIVA Liddvd O/ 0L-1 NO 0L (4!

4 81 NOSINNND L98 ¥ 0D O/4S 05 HS NO 121 LSOddTIN 0S HS NO 0s 6

€ Ly NOS¥HA43f NOSIIOW ‘8 HS O/M L HS NO FTVAFTA] ‘Y ANIAFIVID O/F ¥L HS NO VL 9

L 1Ty UIANIA HONVHIUALNI HAY HL9 *9 HS O/S ST-1NO AONVHOULLNI AVAAVOUY ST-1 NO ST [4

[ 866{SWVAYV ‘NOSYFAIAT ‘ATIIINOONT YAATNO[AVOUE % ST NM.LAG ANITINIVIN'SZT O/M 9¢€ HS NO AAATNOE ‘LS1 HS O/4S 9€ HS NO €9¢0 1

€002°6661| £002-6661 bb Moy el
SJuLpIodY|  SjuapIodYy

[e1e. Amfug Kuno) o], worg| Aemuydip| yuey

V XIANAddV




14 000°€E  JZI'l SOl AFARIV (Avoy ANOWYVH) IONVHIUALNI $2-L ‘89 HS NO SNITTOD L ‘28T HS O/ 89 HS NO V890 (34
14 00Z'SE  [9r'1 0’1 YHANHA ‘SWVAV AAV ANTL O/S AATE TVHEAF L8 HS NO JAV QULT O/N AATE TVIIQHT LT HS NO OL8T Ly
9 00899 L0°1 €01 NOSYHLAHr HAV HL9 ‘9 HS O/S 0L-1 NO 0¥ HS % 9T HS O/MS 0L T NO VO0LO 9%
9 SCSSIl [E0'1 66°0 NOSYHLJHS QATE NVADIHHS ‘S6 HS O/ AAY HILY 9 HS NO JOOMENV'T ‘LS DNI'LIIY ‘16€ HS O/ AV HIY 9 HS NO D900 Sy
14 006°'LE  [s11 Y01 NOSUHAAHT (€61 QA 0D LV) 0L1 O/S LS ONITAIN ‘16€ HS NO QY ADVINOYA N AV HL9 O/N LS ONITAIN ‘16€ HS NO Viee 144
14 001°€e 11T [ JHATNOY JLNOWONOT L8T HS LOF S O/M 611 HS NO LNOWDNOT ‘(d YIAOH O/MS 611 HS NO g6l a4
14 00Z°19  |LI'L 701 NOSUTLJAT AV SAITMOHU O/S 0Ly HS NO (4 NOSIIUON ‘8 HS 0/S 0L HS NO VOLY, w
14 00€°0r 611 611 O714d4Nd O194Nd ‘SF HS O/ 0§ HS NO O143Nd ‘S HS O/M 0S HS NO V050 oy
9 00L%S [0T'1 660 YIANIA JAV XVATOD ‘0 HS O/S AATH 070D ‘T HS NO FAV SNVAH O/S AATE 010D ‘T HS NO V200 8¢
14 008°6C  [1T°1 SO'1 a1am MaEa1Nod QY HOVINOYL M STTO/M 'ST-1 O/M 611 HS NO LNOWONOT LS ADTHSVT O/ AAY AAE NO D611 LE
14 001°€e 2T 0’1 HJOHVIVIYV ST 1 O/M FAY MTIAGTTAE 88 HS NO AATE TVEIAHEE O/ AV MHIATTTEE 88 HS NO V880 SE
9 00095 €T il YHANHA QU YNV ‘€8 HS O/S LS VNVAVH 0¢ HS NO ST1 O/ AV NHAJWVH “0€ HS NO Vg0 %Y
14 009°LE 671 60°1 HOHVIVYIY “YIANAA S8T HS O/N AATE "TVIEQH “88 HS NO JAV HILS O/N QATE TVUHEQH “88 HS NO V380 67
14 006vE  LE'L 80°1 SIVAv AT NVARIEHS O/4 £L8T HS NO[d AOOMNOLLOD O/N ‘9¢ HS O/N TATE TVHAAH L8C HS NO JL8T 8¢
|4 009°8¢  [LTT j20! SVIDN0d AOHVIVIY QIQ LASNNS LV) “S8T HS O/S AATE AINM ‘LLI HS NO 0Ly HS O/N AATY ALISYAAIND “LLT HS NO VLLI LT
9t 00€'8Yy  [1€1 90'1 JOHVIVIV HAV IddISSISSIN O/MN (Y JEMYVd ‘€8 HS NO FAV NHAdWVH O/S QY AN YV €8 HS NO VEse ST
|4 0011y [sT'1 L60 NOSYZAAAL NAYD AVATD HONVHIUALNI M00Ud YIAVEL §9 YD O/H 0L-1 NO HDONVHOULLNI LNOWNA O/4 0L-1 NO VOLO x4
9 00£°95  [9€1 0Tl HOHVIVIV QU AINAV ‘€8 HS O/M QY AOHVIVAY ‘88 HS NO LS VRIOHd O/M 0 AOHVIVYY “88 HS NO 4880 1 ¥4
14 0081y |pE1 L1 NOSYZLIHL YHANAQ ‘SWYAY 9¢ HS O/S AT NVARIAHS 'S6 HS NO 0L°1 O/S AATE NVADNIHEHS ‘$6 HS NO V$60 61
14 00£°€01 [LI'1 60°1 HOHVIVIV 0L-10/S §TT1 NO QA IINAV ‘€8 HS O/N STT-INO Veie LY
14 008°SL 0TI L60 OSvVd 14 LNIWNNOW “S01 HS O/S ST-INO AONVHIUALNI LS TIOWT T ‘8€ HS O/N $T-1 NO V§Z0 €1
9 008°S01 [p1°L [ ATHM ‘QTHLINO0YUE ‘SWYav HONVHDUALNI 611 HS O/S ST1 NO ADONVHIUALNI AAV HLY8 O/N §T-I NO V&0 ]}
9y oo1'eL (g1 01 NOSUHIIHT ‘SVIDNOA HOHVIVIY ST-1 O/M LS HLINISOA O/ 0Ly HS NO AATI HLIOMSAVM “1T1 HS O/M OLY HS NO VOLY 8
14 009°LS 851 LO'1 NOSHALA! “YTANIA FOHVIVIY ST 1 O/M AV NIAAJWVH ‘S8 HS NO NOSIRIIOW O/S ‘8 HS O/MS S8T HS NO assc L
9y 00€9%  |pL'] 91°1 NOSYIIIAT ‘ATHINOOUE YHANIAWNOOUE L8T HS O/S SSVAL UATE HINOMSAVM ‘171 HS NO| AV NAAdWVH ‘S8T HS O/S AT HLYOMSAVA 121 HS NO VITi S
89 00,707 {111 L6°0 YHANAQ ‘SWVav ADNVHIULLNI 9¢€ HS O/N ST-1 NO SINVY LS NOSHIWHT O/MN $T-1 NO V§T0 14
14 006’7 166°1 1¢°1 A THINOOYE WAATNoY JLNOWDNOT ‘ad #1d O/N L8T HS NO AATE NVARITHS O/M L8T HS NO DL8T €
9'p 00698 J1€1 €01 SWVAY ‘NOSUHIAH! ‘A THIANOOYE “YHATNO0Y AVO¥E % STNMLAL ANIINIVIN'GZ-T O/M 9€ HS NO AAATNOE LS1 HS O/4S 9€ HS NO €g9¢0 I

saueT Lav D/A DIA Awumno) o], wokf AemyBiy]  yuey

xep [oSeroay

4 XIANIddY




