
Transportation’s Impact on

Greenhouse Gases and

Fossil Fuel Consumption

December 16, 2009

1290 Broadway, Suite 700
Denver Colorado, 80203-5606

www.drcog.org



 

 

 

 
 

 

 
 

 



1 
 

Introduction 
 This paper discusses the role of transportation in the production of greenhouse gases (GHGs) and 

the closely related topic of fossil fuel and energy consumption.   The focus is on the Denver region and 

Colorado.  Also presented are specific strategies and projects that can help reduce GHGs, many of which 

have been implemented to some extent in the region. 

 The focal point of this report is on the transportation sector since DRCOG is the designated 

Transportation Planning Region (TPR) and Metropolitan Planning Organization (MPO) for the Denver 

region.   DRCOG has funded, implemented, and promoted many strategies that should result in 

reduced vehicle miles travelled (VMT). Since there is a direct correlation between VMT and GHGs, 

reductions in greenhouse gas (GHG) emissions should consequently result.  This paper will summarize 

and highlight published documents and identify specific strategies that can reduce GHGs.  

A.  What are greenhouse gases? 

 What are greenhouse gases, where do they come from, and why are they of concern?  Many 

chemical compounds that have always been present in the Earth’s atmosphere act as greenhouse gases, 

keeping the Earth hospitable to life by trapping heat.   This naturally occurring phenomenon is often 

referred to as the ‘greenhouse effect’ and works as follows:  Sunlight passes through the atmosphere 

where some of it is converted to heat, warming the Earth’s surface.  The surface then emits heat back to 

the atmosphere where some is absorbed by the greenhouse gases and re-emitted towards the surface.  

Heat not trapped by GHGs escapes into space.  These naturally occurring chemical compounds 

associated with the greenhouse effect are called greenhouse gases (GHGs) and include: 

• Water vapor (H2O) 

• Carbon dioxide (CO2)
1

• Methane (CH4), and 

 

• Nitrous oxide (N2O) 

  

  

                                                           
1 GHG emissions are typically reported in terms of CO2 since it is the most prevalent of all GHGs and because it 
provides a common unit of measurement.  GHGs and CO2 are often used interchangeably.   
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 Human activity is also responsible for the creation of greenhouse gases, primarily from the burning 

of fossil fuels such as oil, natural gas, and coal.2

 Most scientists agree the Earth is warming and the emission of GHGs from human activity is the 

driving force behind this.  While natural shifts in global temperatures have occurred throughout history,   

the additional greenhouse gases emitted into the atmosphere from human activity increase the amount 

of heat trapped in the atmosphere, enhancing the greenhouse effect and exacerbating the warming of 

the earth.  According to an assessment by the Intergovernmental Panel on Climate Change (IPCC), the 

Earth’s climate has warmed between .6 and .9 degrees Celsius over the past century suggesting that 

human activity is “very likely” driving the increase in temperatures.

  The amount of fuel combusted and a fuel’s carbon 

content determine how much CO2 is produced.  The U.S. transportation sector derives almost all of its 

energy from fossil fuels, comprised primarily of petroleum.  Since the industrial revolution, GHGs 

emitted from manmade sources have accumulated steadily, trapping more heat and intensifying the 

natural greenhouse effect.  In 2006, 82% of total U.S. anthropogenic GHGs were derived from the 

combustion of petroleum, coal, and natural gas.   

3

B.  Transportation Sector and GHGs 

     

If the increase in GHGs continues unabated, the consequences may have profound ramifications on 

the global ecosystem, as well as the transportation infrastructure.  The anticipated impacts to 

transportation infrastructure as a result of climate change will vary depending on the mode of 

transportation, its geographic location, and its condition.  A report by the Transportation Research 

Board (TRB)4

• Operational/maintenance impacts of weather and climate extremes, especially excessive heat 

 cites some specific examples of how changes in climate will affect the transportation 

system including: 

• Increased flooding of coastal roads, railways, transit systems, and airport runways 

• Disruption of coastal waterway systems 

  

                                                           
2 Human activity has also produced synthetic greenhouse gases, including chlorofluorocarbons (CFCs), 
hydrofluorocarbons (HFCs), and perfluorocarbons (PFCs), and sulfur perfluorocarbons (SF6).   
3 According to the IPCC, “very likely” indicates that there is a 90 percent chance that this is the case.   
4 Transportation Research Board Special Report 290: Potential Impacts of Climate Change on U.S. Transportation 
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Projected climate extremes are likely to 
have a particularly severe impact on 

transportation infrastructure because the 
U.S. transportation system was built to 

typical weather conditions at the time and 
local weather and climate experience 

-TRB 

 All modes of transportation are vulnerable to climate change, especially in coastal areas.  “Projected 

climate extremes are likely to have a particularly severe impact on transportation infrastructure because 

the U.S. transportation system was built to typical weather conditions at the time and local weather and 

climate experience”, according to TRB. While the impacts may vary, they are expected to be widespread 

and costly, affecting everyone directly or indirectly.  Coastal ports, for example, are major economic and 

transportation hubs. Disruptions in the shipping of goods, such as chlorine to water treatment systems 

and coal to power plants, will be felt everywhere, including in the Denver region.   

 Population and the demand for transportation 

continue to increase. There are 200 million drivers 

travelling 10 trillion vehicle miles each year in the U.S.  

In the Denver region alone, motor vehicles are driven 

more than 70 million miles each day.   Based on recent 

trends, VMT is expected to reach 123 million per day by 

2035.  Part of the increase will be due simply to 

population growth.  However if trends continue, the 

VMT driven per capita is forecast to increase from 26.3 

to 28.5 miles per day.5

 Transportation is the underlying source for three major issues:  1) carbon dioxide (CO2) emissions, 

2) the emission of direct pollutants harmful to human health (carbon monoxide (CO), hydrocarbons, 

nitrogen oxide (NOx), particulate matter (PM), and other toxic chemicals), and 3) dependence on 

foreign oil from unstable political regions.  The U.S. transportation sector accounts for more than 

one-fourth of U.S. GHG emissions, second to electric power (Figure 1).   

   

                                                           
5 Increase between 2005 and 2035 from Table 10 in the 2035 Metro Vision Regional Transportation Plan. 
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Figure 1 

 

   

 Transportation is the fastest growing source of GHGs, accounting for nearly half the net increase in 

U.S. GHG emissions since 1990.   Trends in Colorado are similar, with electric power being the lead 

source of CO2 emissions at 42 percent, followed by transportation at 31 percent (Figure 2).   Electric 

power is a much higher share in Colorado because of the state’s strong reliance on coal-based power 

plants.  In other regions, such as Seattle, most emissions are from the transportation sector since a 

greater amount of power is generated from hydroelectric plants instead of coal-powered plants. 

 

Figure 2 
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 The DRCOG region is responsible for slightly more than half of the statewide GHG emissions from 

surface transportation fuels (motor gasoline, diesel, natural gas, LPG, and other).  The unit of measurement 

for GHG emissions is million metric tons (MMT).  Based on the Colorado Department of Public Health and 

Environment (CDPHE) statewide estimates, the DRCOG region emitted 15 MMT of GHGs in 2005 from 

sources in the transportation sector alone. This amount is estimated to increase to 20 MMT in 2020, 

accounting for about a third of all regional emissions.6

Other negative impacts related to the burning of fossil fuels from transportation include: 

    

• Air pollution.  Immediately harmful emissions are produced by motor vehicle engines.  Carbon 

monoxide, particulate matter, and the precursors to ground level ozone: nitrogen oxides and 

volatile organic compounds, are categorized as criteria pollutants and must be addressed 

through DRCOG’s air quality conformity procedures.  These criteria pollutants often cause 

impacts across the entire region, such as on high ozone days in the summer months.   They 

primarily affect the respiratory system.  Other toxic air pollutants, such as lead and benzene, 

remain localized near the roadways where they are produced.  Toxic emissions are suspected to 

cause serious health effects including cancer7

• Smog and haze.  On smoggy days, the haze can reduce visibility and block the mountain view 

sheds from areas within Denver.   In addition to emissions from motor vehicles, forest fires and 

power plant emissions within the region and even as far as outside the state can contribute 

significantly to haze. 

, and have detrimental effects on plants and 

ecosystems. These types of emissions are regulated, whereas most GHGs currently are not. 

• Dependence on foreign oil.  Another major issue stemming from transportation includes our 

nation’s dependence on foreign oil from unstable political regions.  The U.S. has the largest 

transportation system in the world, consuming about one-fourth of the world’s oil and has the 

highest per capita use of oil globally.  Meanwhile, the U.S. only produces 8 percent of the world’s 

oil and has approximately 2 percent of the world’s oil reserves.   

 

                                                           
6 Colorado GHG Inventory and Reference Case Projection.     
7 Toxic pollutants in the air are suspected to contribute to over 1,500 cases of cancer per year in the U.S.  
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C. GHG Reduction Strategies in the Transportation Sector  
 

  

 

 Strategies for reducing GHG emissions in the transportation sector fall under four key categories.  

They are often referred to as the four legs of the emissions reduction stool and include:  

1. Alternative fuels. Reduction or elimination of the carbon content of fuels through the use of 

alternative fuels in automobile and truck fleets.   

Alternative fuels come in the form of both renewable and non-renewable fuels and are 

non-petroleum based.  Examples of alternative fuels include biodiesel, electricity, ethanol, 

cellulosic ethanol, hydrogen, methanol, natural gas, propane, and P-Series.  Many are already 

in use, such as propane—the third most commonly used fuel in vehicles behind gasoline and 

diesel.  Fleets, such as school buses and street sweepers use propane.   

2. More fuel-efficient vehicles. Innovation and enhancements to improve the efficiency and fuel 

economy of vehicles.   

Policies, innovative technology, fuel prices, and consumer demand are the major driving forces 

behind the transition to a more fuel-efficient vehicle fleet.  Today there are more than a dozen 

alternative fuel vehicle (AFV) and advanced vehicles in production or use. The primary users of 

these vehicles and fuels are government-regulated and voluntary private fleets.  Alternative fuel 

vehicles include diesel8

                                                           
8 Most diesel vehicles can run on biodiesel blends without engine modification. In January 2001, a ruling made it 
possible for fleets to earn EPAct credits for use of biodiesel blends of at least 20%. 

, electric, flexible-fuel, natural gas, and propane vehicles.  Advanced 

vehicles use electricity to power their motors and include electric, hybrid-electric, plug-in hybrid 

electric, and fuel cell vehicles.       

3.  Reduction in 
vehicle miles of travel 

(VMT) 
 2.  More fuel-efficient vehicles 

1.  Alternative fuels 
 

4.  More efficient travel 
flow (fewer stops) 

Emissions Reduction Strategies 

Figure 3 
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In May 2009, President Obama announced new standards for the auto industry's fleet of new 

vehicles to average 35.5 miles per gallon by 2016, a 50 percent increase from today’s total fleet 

miles per gallon.  These standards will conserve billions of barrels of oil, save consumers money 

at the pump, and reduce millions of pounds of GHG emissions.  “American drivers will keep more 

money in their pockets, put less pollution into the air, and help reduce a dependence on oil that 

sends billion of dollars out of our economy every year. “  Lisa P. Jackson, EPA Administrator.  

Implementing these new standards will be beneficial to our nation’s health, environment, and 

economy—the cornerstones of sustainability.   

3. Reduction in vehicle miles travelled (VMT).   Reduce vehicle miles driven by shifting travel to more 

efficient modes and by locating housing, jobs and other forms of development in close proximity to 

transit services.   

Example projects include land-use plans for transit-oriented/mixed-use development, expanded 

transit services, bicycle facilities, teleworking, vanpooling, and ridesharing.   There are also 

extreme efforts, such as cordon area congestion fees, that have been established in other 

countries.   These projects can reduce the amount and/or length of trips taken alone in a 

personal motor vehicle and encourage other commuting options.   

4. More efficient traffic flow (fewer stops).   Improve the operations of the transportation network to 

achieve greater efficiencies from existing roadway and transit systems.   

There are many strategies in this category that help to reduce GHG emissions by creating 

smoother traffic flow and reducing the number and of stops, length of stops, and amount of idling 

time.  Specific examples include traffic signal timing coordination, acceleration/deceleration lanes, 

incident management, traveler information systems, and eco-driving training programs.   
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 Sources of Information and Specific Strategies 
 A wide variety of transportation strategies have been implemented at state, regional and local levels 

to decrease GHGs, energy consumption, and congestion.  This section identifies specific strategies and 

presents valuable sources of information. 

A. DRCOG planning and programming documents 

 DRCOG produces several key long-range plans and short-range funding programs.  While these 

documents do not currently or specifically mention greenhouse gases, they contain policies and implement 

projects that improve air quality and contribute to the reduction of GHGs. 

Metro Vision 2035 Plan 

The goal of Metro Vision 2035 is to protect the quality of life that makes our 

region such an attractive place to live and work, and to raise a family.  The 

plan identifies challenges among a comprehensive set of topics including 

growth and development, transportation, and air quality.  It outlines policies, 

projects, and services that address these challenges and to meet the vision 

of the region.   The Metro Vision Plan was first adopted in 1997 after several 

years of cooperative dialogue throughout the region.  The “Guiding Vision” 

statement approved in 1992 stressed the progression toward a sustainable 

region.   The transportation goal of Metro Vision is to provide safe, 

environmentally sensitive, and efficient mobility choices for people and goods; and integrate 

with, and support the social, economic, and physical land use development of the region and 

state.   

2035 Metro Vision Regional Transportation Plan (MVRTP) 

This plan is an element of the overall Metro Vision 2035 Plan.  

The 2035 MVRTP presents both a vision and a fiscally constrained 

plan for a multimodal transportation system that responds to 

future growth, as well as influence how the growth occurs.  The 

plan identifies many types of projects, strategies, and actions that 

will help to reduce GHGs and energy consumption. 

 

  

http://www.drcog.org/index.cfm?page=MetroVision�
http://www.drcog.org/index.cfm?page=RegionalTransportationPlan(RTP)�
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2008-2013 Transportation Improvement Plan (TIP)  

The TIP identifies federally funded surface transportation projects to be 

implemented in the region over a six-year fiscal period.  The TIP supports 

both the MVRTP and Metro Vision, and identifies specific projects to be 

implemented by local governments, RTD, CDOT and other agencies.  The 

products help to:  1) maintain the system, 2) improve safety, 3) reduce 

congestion, 4) improve air quality, and 5) enhance personal mobility.    

 

 

B. DRCOG’s Sustainability Web site  

 DRCOG has a Regional Sustainability Resources section on its Web site dedicated to 

sustainability topics.  It contains a wealth of information and is a resource for policy-makers, local 

government planning staff and citizens who are interested in GHG reduction, climate change, energy 

sustainability, and regional and local policy options for addressing these issues.  There are six main 

categories in this section: 

• Sustainability resources by categories 

• A starter kit of background and introductory information  

• News 

• A calendar of events 

• Information dedicated to alternative fuels and vehicles 

• Information on, and links to, the DRCOG Sustainability Series 

 The Regional Sustainability Resources Web page contains information on sustainability and climate 

change and is organized by relevant topic areas.  Links are provided to reports, journal articles, plans, 

Web sites and organizations.  A few examples of documents found within the sustainability resources 

section under the transportation heading include: 

http://www.drcog.org/index.cfm?page=TransportationImprovementProgram(TIP)�
http://www.drcog.org/index.cfm?page=RegionalSustainability�
http://www.drcog.org/index.cfm?page=StakeholderWorkshops�
http://www.drcog.org/index.cfm?page=RegionalSustainability�
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1. Potential Impacts of Climate Change on U.S. Transportation: Special Report 290, 
by Transportation Research Board (2008) 

2. Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse 
Gas Emissions, by Cambridge Systematics (July 2009) 

3. Guidance for Project-Level Greenhouse Gas and Climate Change Evaluations, 
by Washington State Department of Transportation (September 2009) 

C. Transportation strategies 

 Table 1 presents specific types of transportation strategies or projects that can be implemented to 

help reduce GHGs and energy consumption.  Many of those listed are included in the DRCOG Congestion 

Mitigation Toolkit that serves as a “resource for transportation agencies and local jurisdictions to identify 

strategies to reduce traffic congestion.”  While the Toolkit does not specifically mention greenhouse 

gases, most, if not all of the strategies are effective in reducing GHGs.   

D. Other plans  

 While the federal government has not yet mandated states or regions to specifically reduce GHGs, 

such legislation is likely in the future.  Many states, as well as regional and local levels of government, 

have taken the initiative to begin working on their own solutions to address climate change and reduce 

GHGs, both individually and cooperatively.  As of summer 2008, 35 states have climate or energy plans: 

16 of these have a transportation component.   

 Most climate action plans feature a traditional planning process using an approach created by ICLEI- 

Local Governments for Sustainability and its Cities for Climate Protection (CCP) campaign. The following 

five milestones set up a framework to guide climate change mitigation by agencies. 

1. Conduct a baseline emissions inventory and forecast 

2. Adopt an emissions reduction target for the forecast year 

3. Develop a local action plan 

4. Implement policies and measures 

5. Monitor and verify results 

 
State of Colorado 

 The State of Colorado published the Colorado Climate Action Plan in November 2007.  Colorado has 

set a target of reducing GHG emissions 20 percent below 2005 levels by 2020, and 80 percent below 

2005 levels by 2050, closely resembling the federal goal of 83 percent reduction by 2050.  The State has 

identified specific goals such as improving the efficiency of the state motor vehicle fleet by replacing 

http://onlinepubs.trb.org/onlinepubs/sr/sr290.pdf�
http://www.drcog.org/climatechangelibrary/dsp_viewPublicationDetails.cfm?publicationid=142�
http://www.drcog.org/climatechangelibrary/dsp_viewPublicationDetails.cfm?publicationid=142�
http://www.wsdot.wa.gov/NR/rdonlyres/73ADB679-BDA6-4947-93CA-87C157862DD7/0/WSDOTprojectLevelGHG.pdf�
http://www.drcog.org/documents/FINALToolkit%202.5.pdf�
http://www.drcog.org/documents/FINALToolkit%202.5.pdf�
http://www.colorado.gov/energy/in/uploaded_pdf/ColoradoClimateActionPlan_001.pdf�
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pre-1996 light-duty vehicles with a fuel efficiency of less than 25 miles per gallon with 

hybrid/gas/electric high-efficiency vehicles and other fuel-efficient/low-emission vehicles.   

 

City of Denver (Greenprint Denver) 

 In October of 2007, the Greenprint Denver Advisory Council drafted the final recommendations to 

Mayor Hickenlooper as part of the City and County of Denver’s official Climate Action Plan.  The City of 

Denver Climate Action Plan  identifies “ten priority strategies and actions to be taken by individuals, 

businesses, and city government to meet a short-term 2012 climate goal of total annual emissions 

reductions of 1.8 million metric tons of CO2 equivalents, decreasing Denver’s per capita greenhouse gas 

footprint by more than 10 percent relative to 1990 levels.” The strategy that explicitly addresses 

transportation is the City’s support for alternative transportation.  The City plans on developing various 

policies promoting the transition over time to the use of alternative transportation sources, such as 

bicycles, telecommuting, walking, van/car pools, and mass transit.  Promotion of alternatively fueled 

and high-fuel economy vehicles, including parking subsidies, car-share programs, and access fee 

discounts for hybrid taxis at Denver International Airport (DIA) may also be components in this strategy.   

 
City of Boulder 

 Boulder’s City Council approved the City of Boulder Climate Action Plan in June 2006.  The CAP 

outlines baseline information, including an emissions inventory, and establishes the context for 

programs and priorities.  This plan also contains a transportation component. 

 
State of Washington 

 Washington State Department of Transportation (WSDOT) has gone one step farther specifically by 

considering project-level effects on GHG emissions.   The DOT recently produced a document (as 

referenced previously in this report) that “provides interim guidance and direction on how to consider 

the project-level effects on GHG emissions through the environmental documentation process.”  This 

initiative by WSDOT is a proactive response in anticipation of future GHG emission reporting 

requirements.  Early action will help streamline future procedural changes if, and when mandated at the 

federal level.   

  

http://www.greenprintdenver.org/docs/DenverClimateActionPlan.pdf�
http://www.greenprintdenver.org/docs/DenverClimateActionPlan.pdf�
http://www.bouldercolorado.gov/files/Environmental%20Affairs/climate%20and%20energy/cap_final_25sept06.pdf�
http://www.wsdot.wa.gov/NR/rdonlyres/73ADB679-BDA6-4947-93CA-87C157862DD7/0/WSDOTprojectLevelGHG.pdf�
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Conclusion  

 Fossil fuel consumption and GHGs are global issues requiring global responses.  But, it is also 

important for change to occur at the local level and in individual households.  Colorado, DRCOG, and the 

region’s local governments have begun to take steps to plan for and implement projects to reduce GHGs 

and promote energy conservation, and to continue with efforts to improve air quality and reduce 

congestion.    

 Federal legislative activities pertaining to GHGs, climate change, and energy production and 

consumption are of critical importance to the DRCOG region.  Ongoing discussions, draft bills, and final 

legislation will be monitored closely to determine impacts on DRCOG and the region.   

 

 

 



1 Vehicle Technology (Leg 1)

Strategy Description Direct Outcomes & Benefits
DRCOG 

TIP 
Funds?

Specific Examples               
(DRCOG TIP, Other Entities)

Costs / Ease of 
Implementation

1.a
Alternative fuels and infrastructure and 
vehicles (Note: Also applies to Fuel 
Technology)

Purchase of  alternative fueled vehicles and 
infrastructure, diesel retrofits for legacy fleet 
units and repair of gasoline powered vehicles

Reduce GHG and fossil fuel emissions, fuel 
use, and expenses

yes
New Energy Fleets Collaborative (TIP   
#2008-004)

Low to Med

1.b
Acquire hybrid gas/electric/other fuel 
efficient vehicles

Purchase variety of fuel efficient vehicle types; 
hybrid, flex-fuel, diesel to serve state 
operations

Improve fleet miles per gallon, and reduce- 
GHG and fossil fuel emissions, fuel use, 
and expenses

State of Colorado, Governor's Energy 
Office goal

Low to Med

2 Fuel Technology (Leg 2)

Strategy Description Direct Outcomes & Benefits
DRCOG 

TIP 
Funds?

Specific Examples               
(DRCOG TIP, Other Entities)

Costs / Ease of 
Implementation

2.a
Alternative fuels and infrastructure and 
vehicles (Note: Also applies to Vehicle 
Technology)

Purchase of  alternative fueled vehicles and 
infrastructure, diesel retrofits for legacy fleet 
units and repair of gasoline powered vehicles

Reduce GHG and fossil fuel emissions, fuel 
use, and expenses

yes
New Energy Fleets Collaborative (TIP 
#2008-004)

Low to Med

2.b Using biodiesel in fleet vehicles
CDOT Region 5 uses bio-diesel in lieu of 
petroleum in some of their equipment

Reduce GHG and fossil fuel emissions, fuel 
use, and expenses

Colorado Department of Transportation 
(CDOT) Greening Council Initiatives

Low

2.c
Fuel 50% of state-owned flex-fuel vehicles by 
2012 with E-85

Clearly mark all FFVs with stickers, educate 
employees to increase use of fuel, map out and 
provide listing of fueling locations

Reduce GHG and fossil fuel emissions, fuel 
use, and expenses

State of Colorado, Governor's Energy 
Office goal

Low 

3
Reduce Vehicle Miles 
Travelled -VMT (Leg 3)

Strategy Description Direct Outcomes & Benefits
DRCOG 

TIP 
Funds?

Specific Examples               
(DRCOG TIP, Other Entities)

Costs / Ease of 
Implementation

3.a
Alternative travel mode events and 
assistance

Variety of events/programs promoting and/or 
encouraging alternative travel modes. E.g., 
Bike to Work Day, RideSmart Thursdays, Eco 
Pass

Fewer SOVs, less overall traffic, lower 
commuting costs

Yes
RideArrangers Program: Denver 
Transportation Management Area (TIP 
#1997-044)

Low

3.b Telework and flexible work schedules
Programs that allow employees to work from 
home and or compressed work weeks

Fewer drivers during rush hr, reduced 
VMT, increased  productivity, improved 
retention/recruitment, reduced overhead

Yes
RideArrangers Program: Denver 
Transportation Management Area (TIP 
#1997-044)

Low

TABLE 1  -  Strategies to Reduce Energy Consumption of Fossil Fuels and Emission of Greenhouse Gases
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3.c
Efficient (more compact) land use and 
development practices

Policies/strategies resulting in more 
transportation-efficient development (localized 
planning, zoning, ordinances…)

More bicycling, walking and transit use in 
lieu of motor vehicles, health benefits and 
economic savings

Yes
Denver Union Station: Renovations (TIP 
#2007-067) and TOD/STAMP studies

Low to Moderate

3.d
Off-street multi-use trails (pedestrian and 
bicycle)

Off-street facilities- bike paths, shared-use
Fewer SOVs, less overall traffic, lower 
commuting costs

Yes
Platte River Path: Dartmouth Bicycle and 
Pedestrian Bridge (TIP #2007-034)

Low to Moderate

3.e Pedestrian-oriented street improvements
Crosswalks, sidewalks, traffic control 
techniques, other amenities ("Complete 
Streets") 

More pedestrian travel rather than motor 
vehicle travel

Yes
Arapahoe Road (SH-88): Dayton Street to 
Emporia Street Multi-use Path (TIP #2007-
047)

Low to Moderate

3.f On-street bicycle treatments
Designated on-street bike lanes usually with 
pavement markings

Fewer SOV, less  overall traffic, more 
space for bicyclists, lower commuting 
costs, more safety benefits

Yes
Denver Bikeway Mobility Enhancements 
(TIP #2008-054)

Low to Moderate

3.g
Ridesharing travel services (Carpool, 
Vanpool, Schoolpool)

Programs encouraging/facilitation 2+ people 
sharing a ride in car/van.  May be through 3rd 
party. E.g., DRCOG Ridearrangers

Fewer SOVs, reduced traffic congestion, 
lower commuting costs, safer/less 
congestion near school

Yes
RideArrangers Program: Denver 
Transportation Management Area (TIP 
#1997-044)

Low to Moderate

3.e
Transit Service Expansion (more vehicles, 
extended/new routes)

New bus routes or expansion of existing service Improved convenience/reliability Yes Access-a-Ride Vehicles (TIP #2008-037) Low to Moderate

3.f New fixed guideway transit travelways
Exclusive guideways (light rail and street 
travelways (16th St. Mall bus)

More consistent and/or faster travel times 
for passenger, increases amount of people 
in corridor and stimulates mixed/denser 
development

Yes
RTD Fixed Guideway Improvements, 
Upgrades, and Maintenance (TIP #1999-
052)

Moderate to High

3.g Cordon area congestion fees
Vehicles charged fees to enter established 
cordon area/zone (NOTE: implemented in 
London)

Reduced pollution/congestion, generates 
revenue for transportation projects, 
reduces VMT

London and  Stockholm, San Francisco is 
studying

High

3.h
Virtual meeting place - web, video and 
teleconference

VMT reduction outreach and education 
programs for state employees.

Fewer drivers during rush hr, reduced 
VMT, increased  productivity, improved 
retention/recruitment, reduced overhead

State of Colorado, Governor's Energy 
Office goal and Colorado Department of 
Transportation Greening Council 
Initiatives

Low

4
Vehicle and System 
Operations (Leg #4)

Strategy Description Direct Outcomes & Benefits
DRCOG 

TIP 
Funds?

Specific Examples               
(DRCOG TIP, Other Entities)

Costs / Ease of 
Implementation

4.a Courtesy Patrol
Service provided to travelers with vehicle 
breakdowns/crashes

Reduced delay, fewer secondary crashes Yes Region 6 Courtesy Patrol (TIP #1999-060b) Low

4.b
Traffic Signal Timing Coordination & 
Equipment

Enhancement to timing/coordination 
plans/real time management

Remote servicing, quicker repairs; 
reduced stops/delays, air pollution, fuel 
consumption, and crashes 

Yes
TIP- Regional Traffic Signal System 
Improvement Program (TIP #1997-045)

Low to Moderate
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4.c Ramp Meters
Signal device controlling stream of vehicles 
entering freeway

Improved speed/travel time, increased 
traffic volume, decreased crash rate

Yes
Ramp Metering: SH-470 @ Lucent (TIP 
#2007-173), R6 ITS Pool (TIP #1999-060a)

Low to Moderate

4.d Incident Management Plans (IMP) Operational plans in the event of an incident
Reduced travel delays, increased safety, 
improved emergency response times

IMPs have been prepared for I-25, I-70, US-
6, and US-36 corridors in the Denver 
region

Low to Moderate

4.e
Transit intersection queue-jump lanes and 
signal priority

Additional travel lane allowing buses to 
proceed before vehicles.

Reduced bus travel delays and congestion, 
improved efficiency and increased 
ridership

Yes
Colfax Ave: Transit Operational 
Enhancements (TIP #2008-036)

Low to Moderate

4.f
Parking facility management information 
signs

Signage for parking availability at public/private 
parking lots

Decreased travel delay and miles wasted, 
improves convenience of transit, and 
reduces frustration of full lots

Signs installed as part of Southeast 
Corridor LRT (T-Rex) project

Low to Moderate

4.g Intersection turn lanes
Additional left or right-turn lanes separating 
turning vehicles from through traffic

Lower level of travel delays and stopped 
time, reduce likelihood of rear-end 
crashes

Yes
Alameda Avenue: Sable Boulevard 
Intersection Improvement (TIP #2007-
004)

Low to Moderate

4.h Acceleration/deceleration lanes
Extra lane area provided before exiting/upon 
entering for deceleration/acceleration.

Fewer delays especially during peak traffic 
flow

Yes
SH- 83: Bayou Gulch Road to Hilltop Road 
Improvements (TIP #2007-145)

Low to Moderate

4.i Grade-separated railroad crossings
Roadway underpass/underpass of a railroad 
pass

Significant reduction in travel delays, 
elimination of train-related car crashes, 
decreased train noise

Yes
Pecos Street: Grade Separation at Union 
Pacific Railroad (TIP #2005-099)

Low to Moderate

4.j HOV bypass lanes at ramp meters
Additional on-ramp lane to be used by bus or 
vehicles with 2+people

Reduction in travel delays, encourages 
car/van-pooling

Yes
I- 25/US- 36/SH-270 (new movement) (TIP 
#1995-332b)

Low to Moderate

4.k Access Management
Planning/design practices to maximize traffic 
safety/mobility

Reduced crashes, improved roadway 
capacity, decreased delays

Yes

Parker Rd./Arapahoe Rd. New Interchange 
(TIP #2005-044), Broadway: Arizona 
Avenue to Iowa Avenue
Reconstruction (TIP #2005-113)

Low to High

4.l
Traveler information devices (message signs, 
Internet)

Mechanism to assist travelers in making 
decisions regarding trip departures/modes

Improved traveler decisions, reduced 
travel times

Yes
Regional Intelligent Transportation 
Systems (ITS) Pool (TIP #2005-026)

Moderate

4.m Traffic Management Center (TMC) Facility hub for transportation management
Increased safety, fewer travelers 
impacted, simultaneous management of 
ITS

Statewide (CDOT) and local (Denver) 
management centers have been 
established

Moderate

4.n Electronic toll collection (ETC) Equipment that electronically collects tolls
Fewer vehicle stops/delays, costs savings 
of no toll booths, decrease in emissions

Implemented on E-470, Northwest 
Parkway, and the North I-25 Express Lanes

Moderate

4.o
Communications networks and roadway 
surveillance coverage

Infrastructure to support operational activities 
(fiber optics, etc.)

Increased regional coordination of 
operations and traveler information.

Yes
Broadway: Yale Avenue to Wesley Avenue 
Reconstruction (TIP #2007-016)

Moderate
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4.p Transit vehicle travel information
Communications infrastructure, GPS 
technology, vehicle detection/monitoring 
devices

More satisfied customers, increased 
ridership, and improved 
operations/management of transit service

Yes
Boulder County Real Time Transit 
Information Project (part of ITS Pool TIP 
#2005-026)

Moderate

4.q Roundabout Intersections
Circular intersection modification that does not 
use signal or stop sign controls.

Allows greater capacity, fewer crashes, 
lower air pollutant emissions

Yes
I- 76: 96th Avenue Interchange 
Reconstruction (TIP #2007-101)

Moderate

4.r Electronic fare collection Allows riders to electronically pay a transit fare
Improved service efficiency, increased 
ridership, acquisition of accurate data, 
increased revenue

Yes Farebox Equipment (TIP #2008-056) Moderate to High

4.s New (or converted) HOV/HOT lanes
New or converted lane serving buses, HOVs 
and toll paying vehicles

Reduction in travel delays, more 
consistent travel times especially 
important for bus, encourages car/van-
pooling.

Yes
US- 36 HOT:I-25 to Foothills Parkway 
(Highway Money) (TIP #2007-051)

Moderate to High

4.t New grade separated intersections
Roadway underpass/underpass to avoid 
intersecting a cross street

Increased capacity, fewer or no stops Yes
I- 25: 20th Street to Speer Boulevard 
Operational Improvements (TIP #2007-
040)

High

4.u New travel lanes (widening) New lanes on existing roadway
Increased capacity, reduced congestion 
and travel delays

Yes
56th Avenue: Quebec to Havana St 
Widening (TIP #2007-082)

Moderate to High

4.v Eco-driving

A program that aims to instill better driver 
habits that reduce emissions. E.g. avoid rapid 
stops/starts, cruise control use, avoid idling, 
checking tire pressure, etc.

Improved efficiency, lower air pollutant 
and GHG emissions

Denver's City Government Low
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