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Introduction

Most ofthe roads in America today are crowded and congested, and the number ofnew

vehicles being added to public roadways continues to increase. With automobiles being the

primary source oftransportation in this country, the need to get motorists and goods safely and

efficiently from one place to another is ofparamount importance. According to the Texas

Transportation Institute, during the past 20 years traffic has increased by 200 percent. The

average commuter now spends approximately 46 hours per year stuck on slow moving overly

crowded roadways.l There are a number ofmethods currently in use to reduce congestion.

There are also innovative techniques in various stages ofdevelopment to help reduce congestion

in the future.

Roadway congestion occurs when the flow oftraffic is obstructed. This can happen for a

variety ofreasons and is categorized into two types, recurring and non-recurring. Simply put,

recurring congestion occurs when the number of users ofa particular roadway approaches or

exceeds the amount ofcapacity that is currently available. Although some roadways may indeed

always be marked by congestion, that is not the case for all. Roadways that experience recru'ring

congestion may still see periods when traffic demands vary, slightly too significantly, depending

on the time ofday, day ofthe week, or time of year. Roughly half ofthe congestion experienced

by motorists is recurring.

Non-recurring congestion, however, occurs due to a decrease or disruption in roadway

capacity that is usually temporary and often unforeseen. The four major categories ofthis type

ofcongestion include: traffic accidents and stalled or broken down vehicles, road construction or

work zones, weather and special events. Non-recurring congestion not only reduces the amount

of available capacity, but can also have an impact on the entire transportation network. People



and businesses that run on tight schedules can be especially affected by this type of congestion.

Drivers can run into traflic entering or exiting a special event they were unaware ofor come

upon an accident they did not know had occurred and then are stuck, along with everyone else,

with no available alternatives.2

Causes ofCongestion3
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Context

Everyone’s lives are affected by transportation in some way or another. Everyday people

leave their homes to go to jobs, schools, recreational activities, stores, restaurants, a fi'iend’s

house, etc., and they need a way to get there. Whether it is by private car, bus or rail, people are

always on the move and a congested, inefficient transportation system will do nothing more than

slow them down. The costs society pays for congestion are numerous and those costs are paid by

individuals and businesses alike. The most obvious and easy to calculate are wasted time spent

in trafl‘rc, wasted fuel from idling cars, and money lost from missed appointments.



Significance

“A competitive, growing economy requires a transportation system that can move people,

goods, and services quickly and efficiently. To meet this challenge, each transport sector must

work effectively both by itself and as part of a larger, interconnected whole.”4 Having an

efficient transportation network is vital not only for moving people, but also for moving the

economy. Everyday American businesses rely on some form oftransportation to help keep their

operation moving. Manufacturers need to be able to receive raw material and ship their finished

products. Distribution centers and warehouses need to be able to ship and receive durable goods.

Service providers need to be able to reach customers. Professional firms, financial and legal for

example, need to be able to send and receive documents and reports in a timely fashion. For a

number ofreasons, such as when an original signature is required, it is not always possible to do

this electronically. It is also of vital importance that emergency services to be able to reach those

who need it.

“The extra time spent in congestion causes service providers to make fewer calls per day,

leading to higher prices for consumers; this is particularly important for emergency medical, fire,

and police services which may be unnecessarily delayed from attending to medical, crime, and

disaster situations. Companies with production schedules timed to take advantage of trucks

delivering components to an assembly line as they are needed must instead plan for items to

arrive early. This consumes space and inventory, expending resources that could otherwise be

spent on productive activity.”5

There are a number of companies, Federal Express and Airborne for example, that stay in

business by promising to get packages to people quickly. They promise delivery by specific

times each day. This is known as just in time delivery and it is becoming more and more

popular. An efficient transportation system makes just in time delivery is possible. This reduces

the need for businesses to carry large quantities of inventory, thereby saving revenue. Reducing

congestion on roadways means that freight hauling trucks can reach their destination more

quickly and service providers can make more calls per day which can, in turn, keep prices down.



Relevance

Congestion mitigation is one important aspect oftransportation planning. Transportation

planning, in turn, is an important aspect ofurban planning, since an efficient, flowing, multi-

modal transportation system is necessary to keep people and the economy moving.

Transportation planning is handled by various government agencies, at the national, state and

local levels. Land use planning is primarily a local function and can be done by public agencies

or private firms. thicipalities function better when transportation and land planners work

together. When developing land it is necessary to keep in mind how people and fi'eight will move

in and out ofthe area. At the same time, when planning transportation systems or system

improvements it is necessary to take into account the sm‘rounding land uses and what the effect

will be.

Nature of the Problem

In 2002, commuters in the 85 largest urban areas, those with a population of 500,000 or

more, experienced 3.5 billion hours ofdelays due to traffic congestion. Fiffy-four percent of

highways in these areas are classified as heavily, severely, or extremely congested. In addition,

drivers sitting on congested roads waste 5.7 billion gallons of fuel.6 In 1982, a 20-minute,

midday (non-peak hour) trip would take 23 minutes during the peak commuting times. By 2001,

the amount oftime that same 20-minute, midday trip would take dtu'ing peak commuting time

had risen to 28 minutes. The amount oftime that use to be considered “rush hour”, i.e. AM and

PM travel to and from work, lasted three to four hours per day. Over the last 20 years, that has

increased to 6 to 8 hours per day.7 Large urban areas, such as Los Angeles, CA, see little let up

in daytime traffic. Traffic congestion exists virtually from morning until evening.8 It is also

expected that population and employment in America’s largest cities will continue to grow



3 approximately 2 percent each year.9 This will cause even greater delays on all ready overloaded

urban highways.

Congestion is a problem for society as a whole because the costs of congestion are

numerous and it is not just drivers who “pay the price”. Slow moving vehicles consume more

fuel and release more emissions causing increases in air and water pollution. Time spent sitting

in congestion is simply time lost, which could be better spent on almost anything else, family,

work or in recreational pursuits, just to name a few.

What Can Be Done

There are a variety oftechniques which can be implemented to help reduce traffic

congestion. These methods differ depending on whether the congestion problem is recurring or

non-recurring in nature. A discussion of each ofthe various methods will follow. For recurring

congestion, they include:

02° Arterial Management, which includes Access Management and Traffic Signal Timing

é Freeway Management and Traffic Operations

03° Travel Demand Management

Mitigation techniques that will be discussed for non-recurring congestion include:

0:0 Traffic Incident Mamgement

£0 Work Zone Management

03° Road Weather Management

03° Planned Special Event Management

Access Management

Arterials are major roadways that are generally heavily traveled but not part ofthe

,3 interstate system. With an ever increasing number ofvehicles clogging American roadways, the



need to manage how cars will enter and exit those roads has become a critical issue. When a

driver turns off of a street with fast moving traffic the possibility for an accident exists. The car

turning must slow down to complete the turn, thereby causing the driver behind to also have to

slow down. This process continues with all ofthe cars that are in the affected lane needing to

slow down until the existing driver has completed the turn. If even one driver in the chain is not

paying enough attention or is too slow in reacting, a rear-end collision is possible. The chances

for collision increase even more when a driver is entering a busy street. They have to go from

standing still to whatever speed traffic is flowing in a very short time. Again the cars already in

the traffic lane may need to slow down or change lanes quickly to avoid hitting the entering

vehicle. This can be especially problematic if the entering vehicle is slow getting up to traffic

flow speed or the driver simply chooses to continue at a slower speed. Often times multiple

vehicles are entering or exiting a street at once. This slows down traffic, increasing congestion

and travel time. One way to deal with this problem is access management. One definition of

access management is “a set ofproven techniques that can help reduce traffic congestion,

preserve the flow oftraffic, improve traffic safety, prevent crashes, preserve existing road

capacity and preserve investment in roads by managing the location, design and type ofaccess to

property.”10 Access management plans are formal and structured ways to coordinate and

maintain safe and efficient uses ofroadways, while at the same time providing access to the

adjoining lands. This applies primarily to major arterials and includes both access fi'om

intersecting streets and private driveways. Access management utilizes long-range, system-wide

approaches instead ofpiecemeal or case-by-case plans.ll Another benefit of implementing

access management techniques is that they can make roadways safer as well.



Failing to implement proper access management plans can not only increase traffic

congestion, but also have adverse efi‘ects on the economy and the environment. The following

are common impacts felt when access management issues are ignored:12

0:0 More motor vehicle accidents, not just car to car, but also involving pedestrians

and bicyclists.

'30 Roadways becoming less and less efficient.

03’ More cars will cut-through residential neighborhoods in an attempt to avoid

congested arterial roads.

'8' Home and business owners are adversely affected by the continuous widening of

streets in order to reduce congestion.

0:0 Commute times, fuel consumption, and motor vehicle emissions are increased due

to the rising number ofdriveways and traific signals, which delay vehicle

movement along roadways.

Businesses can be affected because when roads become overly congested, and turning

into and out of their parking lots is difficult, patrons will tend to find a place with easier access.

Also enhances and exits to businesses can be blocked by traffic, especially when they are located

to close to an intersection. Drivers often have tunnel vision, in that they are paying primary

attention to where they need to go and what may be going on inside their own vehicle, especially

when they are traveling with other people, talking on a cell phone, or listening to the radio. They

often do not notice, or even do not care that a car is sitting in an adjacent lane waiting to make a

turn into a business and pull up in front ofthe driveway entrance. This can be especially

fiustratingwhentheyarejustsittingataredlightandtraflic isstopped. Iftraffic buildsup

behind the vehicle blocking the business entrance and enough time to complete the turn is not

allowed when the light is green and it turns red again, the whole process could start over. Added

problems would exist if the car waiting to make the turn is causing a traffic backup by blocking

through traffic because no left tlu'n lane exists or oncoming traffic is unable to use the existing

left turn lane because the person waiting tom ofl”ofthe street is unable to move. If driver

frustration builds enough at not being able to tln'n into a particular business easily, they are more



likely to patronize a competing business with easier accessibility, if it is at all possible. The

opposite can also happen when attempting to exit a business and get back onto a street,

especially if the driveway is located close to an intersection, which also increases the likelihood

ofa vehicle crash occm'ring.

The goals of access management include limiting and consolidating access points along

major roadways, making them safer for motorists and pedestrians by promoting unified access

points, supporting street and circulation systems for the surrounding land development, and

reducing traffic congestion. One ofthe important principles to remember regarding access

management is to acknowledge that a roadway hierarchy must exist. Freeways and expressways

are the fastest moving of all roadways, with direct access being fully controlled. Below them

exists a grid of arterials, collectors and local roads, with either some or no access control systems

in place. Each roadway has a specific purpose, arterials are busier and often carry high volumes

ofmotor vehicles at once, and their fimction is primarily to move traffic at higher speeds. It is

the job ofcollector and local roads, which typically carry less traffic and move at slower speeds,

to provide access to the adjoining land uses. Expecting every road to fulfill every need will not

work. '3 Following are some principles that, if followed, can help government officials and

transportation policy makers to accomplish access management goals: '4

4' LLmit Direct Access to Major Roadways — by limiting direct access to major

arterials, especiallyroadsthatdriversoflenuseasthroughsu‘eetswhen

traveling in a large metropolitan region, the flow oftraffic will be preserved

and travel times increased.

0 Promote Intersection Hierarchy — provide an appropriate transition fiom one

type ofroadway to another. For example, when a driver exits a freeway, they

typically go through an interchange that is designed for the transition from

high speed freeway to slower speed arterial. This same principle could be

applied to other road classifications as well.

‘0' Use Nontrjaversajble Medians to Mme Left-TurnMovements — research has

shown that left turns account for the majority ofcrashes related to access

management. By using nontraversable medians and other measures that
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minimize that ability of drivers to make lefi turns, roadway safety is

improved.

«C. Remove Tm’ng Vehicles from through Traffic Lanes — providing right and

left turn lanes will allow a car to get out ofthe through traffic lane and make

their slow deceleration in preparation for turning in a more protected area

where they are less likely to be rear-ended by through traffic. This also allows

through.lanes to keep moving at higher speeds and reduces delays and

congestion.

Poorly planned and designed roadway and access systems lead to crashes, congestion,

economic losses, and loss of life. lnsruance companies pay millions of dollars each year in

claims for property damage and medical costs. They, in turn, raise premiums on policies for all

customers, even those who have never filed a claim. In order for roadways to be safe and

efficient, road officials, local bureaucrats, and land developers must work together, and access

management techniques must be implemented. All too often stakeholders end up working

against each other. Development plans are submitted to local planning agencies and after

approval has been obtained, they go to state road authorities for access permits. The problem is

that commercial developers generally want a large number ofdriveways and road officials want

to restrict that number. This is where access management principles and techniques come into

play. Roads are controlled by state Departments ofTransportation (DOTS), local governments,

and county road commissions. Land use planning is controlled by different departments within

various cities, counties, townships, and municipalities, each with the power to create zoning

ordinances. The same agencies do not control both, which is why conflicts often occur. In

Michigan there are over 1800 individual local government units. Zoning ordinances are not

uniform through out the state, meaning that a land use that is permissible in one town may not be

allowed in the neighboring town. Land uses have a direct impact on the roads that pass by them.

The bigger the land use (attraction), the more vehicle trips it will produce, leading to road

congestion. All relevant parties need to be a part ofthe process from the beginning. A local

11



road commissioner or qualified transportation planner should be involved in land development

planning so that proper access management techniques can be applied from the beginning. This

is the only way that existing road capacity will be maintained and able to handle new and

expanding development at the same time. Stakeholders must work together ifaccess

management techniques are to be implemented successful, injuries avoided, lives saved, traffic

congestion decreased and economic development increased.

Case Study: Okemos Road

An example ofusing access management principles to mitigate congestion and increase

safety is found in the Okemos Road project.

Okemos road is a north-south arterial road that runs from the city ofMason to Meridian

Township in south-central Michigan. A two mile section ofthat road, lying between Jolly road

to the south and Mt. Hope road to the north, was the subject ofa great deal ofcontroversy in

2005. That particular section ofOkemos road is home to both commercial and residential real

estate was well as a middle school, elementary school and a church. There is a rail road track

that runs across the road, as well as seventeen separate intersections that traverse Okemos the

road as well. The spwd limit is 45 miles per hour on this section ofthe road. At the time,

Okemos road was two lanes in each direction, with no middle turn lane existing. Just south of

the Jolly road intersection, there is a freeway exit offof Interstate 96, a busy east-west freeway.

This freeway off ramp, exit 110, is used by Okemos residents, as well as for people heading to

Michigan State University, the Meridian Mall shopping area and smaller surrounding

communities. This stretch ofroad carries approximately 27,000 vehicles per day. That number

is expected to increase to approximately 40,000 per day by 2025.” Having such a high volume

oftraffic also means that accidents are bound to occur.

12



In early 2005 plans were put in place to widen the road and add a left turn lane to help

alleviate congestion and reduce traffic accidents. In 2003, there were 59 vehicle crashes on this

two mile section ofroad. Eight ofthose crashes involved injuries to drivers or passengers. The

number ofcrashes increased significantly in 2004, to 121, with 39 injuries. That number

dropped in 2005 to 71 total crashes with, 8 injmies occurring, the same number as in 2003. The

majority ofthe 2005 crashes were in the first 7 months ofthe year, before construction began.

There were 20 crashes, with 2 injmies, during the 4 months construction was taking place, when

lanes were reduced. Eight accidents occru'red during December of2005. No injuries were

reported in any ofthose crashes. ‘6 (See Appendix A for Complete Crash Report).

The project, which should have been a straight-forward lane addition, beneficial not only

local residents, but also commuters, was controversial from the beginning. Local residents

objected to the Ingham County Road Commission’s decision to take the needed land for the road

widening from the east side ofthe road, which has far more residential units than the west side,

which is largely commercial. The Road Commission argued that that would cost more money,

as commercial property is generally more expensive. Residents than went on to argue that the

Road Commission was ignoring their concerns and the case ended up in court. An Ingham

county circuit judge ruled that the Road Commission violated the State ofMichigan Open

Meetings Act by not allowing the residents to voice their ideas and concerns before the final

decision was made. A thirty day moratorium was put on the project and two public meetings

were scheduled for residents to meet with Road Commission members to express their concerns

and share their ideas.

After the court ordered delay and public meetings, the project went forward as originally

planned. Construction began on July 28, 2005 and was concluded on November 30 that same

13



year. The road was widened and a left turn lane was added to the entire two mile section ofthe

road.

What is the outcome ofthe lane addition? Removing drivers who are turning from

through lanes helps to reduce back-ups and decrease travel times. The second perceived benefit

of adding a dedicated left turn lane is to reduce vehicle accidents. In the first year after the lane

addition, 2006, the number ofvehicle crashes went down by only three from 2005 numbers. But

a comparison to 2004 statistics shows 53 fewer accidents. There were 68 total vehicle crashes;

nineteen ofwhich included injuries. Thirty-six ofthose crashes were the result ofone vehicle

rear-ending another. That number is down from 47 rear-end collisions in 2005. Twenty-five

crashes were the result of icy, wet or snowy pavement; that is up by 1 from last year.

One year later it would seem that the addition ofthe new lane did not do much to reduce

the number ofvehicle crashes. One year is probably not long enough to determine whether or

not the lane addition was successful in reducing vehicle crashes. Other factors, such as vehicles

driving too fast for traffic and road conditions, or drivers who are not paying attention to the

road, could also be the cause ofcrashes. No amount ofroad improvements can compensate for

careless or inept drivers. There was a large spike in vehicle crashes in 2004, even though the

road, speed limit or number of lanes had not changed from the year before. Time will tell

whether the addition ofthe turn lane will aid in reducing vehicle crashes.

Traffic Signal Timing

There are over 330,000 traffic signals operational throughout the United States today. Of

thatnumber, itisestimatedthatmoretlmn75 percentoftheseareoperatingatlessthanpeak

eficiency." Traflic signals that are poorly timed cause not only driver frustration, but also add

14



I
”
’ to haffic congestion. Travel times are increased, more fuel is wasted, and more emissions are

released into the air. It is fi'ushating for drivers, moving at a constant rate of speed, to suddenly

have to stop because ofa red haffic light. That frushation is increased when the driver is

stopped at an empty intersection, with no vehicles crossing the intersection. Frustration elevates

to greater heights when the red light lasts, or feels to the driver as if it lasts, for a long time. If

one roadway has consistently more traflic than the sheet that intersects it, the light may favor

one road over another. The green light for street A (which carries more traffic) is longer than the

green light for street B. Thus the driver sitting at a red light on street B will have to wait longer.

This may help to alleviate congestion and reduce travel times during heavy or peak usage times,

but may cause the opposite when road demand has decreased. The person sitting at the long red

light on sheet B is now seeing an increase to their havel time when there is no need for it. In

addition to having the driver setting needlessly at the red light, fuel is being wasted and vehicle

emissions are adding to air pollution.

Poorly timed hafic signals are estimated to cause approximately 300 million vehicle-

hours ofdelay on major roadways. This is approximately 5 to 10 percent of all haffic

congestion. '8 Currently, only 30 percent of all roadways are arterials and collectors, yet they

carry 56 percent ofthe total vehicle miles driven.‘9 Having poorly timed haffic signals only

serves to make things worse. In August of2004 a national assessment ofhaffic signal

operations was conducted to develop the National Traffic Signal Report Card, a first of its kind

report designed to gauge how haffic signals are performing. The voluntary Traffic Signal

Operation SelfAssessment was completed by 378 agencies in 49 states and represents about one-

third of all haffic signals in the United States. The assessment included 5 sections: Proactive

Mamgement, Signal Operation in Coordinated Systems, Signal Operation at Individual

15



Intersections, Detection Systems and Maintenance. The overall score was a D-. This means that

haffic signals are not fimctioning any where near as efficiently as they should be. This only

serves to add to the amount ofdelay haveler’s experience on arterial and collector roads.20

There are a number of aspects that conhibute to poor signal timing. They include things

such as malfunctioning equipment, out-of—date hatfic analysis, and not enough or poorly hained

personnel. Bigger factors however, consist of such things as a lack of funding and not enough

attention being paid to traffic signals by officials. Most traffic signals in operation prior to the

1950’s were preprogrammed elechomechanical devices that were configured manually and could

lave up to three timing phases each day. They were usually programmed with a morning peak

havel time, offpeak time and afiemoon peak have] time. Given that these signals have to be

programmed by hand, they are not easily conholled. They cannot respond easily to increasing or

changing traffic patterns. Some ofthese halfic signals are still in use today. This is a testament

to the durability ofthe equipment, but is a major cause ofinefficiency and adds to congestion.

Even many ofthe more modern hatfic signals used at intersections today operate in a pre-set

mode that does not detect the presence or absence ofvehicles. Lights may turn red and stop

haffic even when there are no cars on the intersecting roadway.21 Drivers who become frustrated

by these types ofdelays may then engage in unsafe driving behaviors such as, accelerating at

yellow lights to get through before the light hu‘ns red, cutting through residential neighborhoods

or a business parking lot or driveway to avoid a red light or simply nm the red light. This can be

dangerous to not only other vehicles, btrt also to parked cars and pedeshians.

There are a number ofthings that can be done to help reduce congestion because of

inefficient h'aflic signals. Signals need to be retimed regularly, based on changes in travel

patterns and levels ofhaffic. Technological advances have also provided solutions to assist
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traffic planners in making signals more efficient. There are a number of software packages that

exist today, available from both the public and private sectors that have been developed to

analyze and optimize haffic signal timing. Using models, computers examine simulated traffic

scenarios and then evaluate signal operations.22 One such software is called ACS Lite. This

program is designed to operate in a closed loop arterial haffic signal system; which is what

approximately 90 percent ofhaffic signal systems in the United States are. ACS Lite software

works together with an intersection controller to identify traffic flow patterns and signal timing

parameters. It can then provide updated information regarding haffic to signals.23

Locating signals to favor through haffic is another solution. It is much easier to

coordinate the timing ofhaflic lights on major roadways, there by ensuring the continuous flow

ofhaffic at posted speeds, if the intersections and signals are placed uniformly and with long

distances between them. Poor placement ofhaffic signals and failure to take into account the

placement ofconnectors or median openings, which as haffic increases may become signalized

in the future, can lead to delays that computerized signal timing systems are not able to

overcome. The result will be more congestion. In addition, one national study on sheet grids

with poorly timed and inadequately spaced signals concluded that 40 percent ofall motor fuel

consumption was attributed to time spent idling at red lights.24

The cost ofretiming haffic signals varies from between $500 and $3000 per intersection.

The benefit-to-cost ratio however, is approximately 40 to 1. This means that the benefits to

drivers and municipalities greatly out way the costs. Benefits such as reduced congestion, less

time and fuel wasted, less emissions released into the air, and fewer vehicle crashes results in

greater row efliciency and also time, money and lives saved.”
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Freeway Management and Operations

Freeways located in urban areas account for less than 2.4 percent of all highway mileage

but they carry approximately 20 percent of all haffic nationwide. Demand for access to

highways only continues to grow. There are three basic component parts involved in providing

efficient highway based hansportation. They are: 1) building the necessary infiash'ucture; 2)

preserving existing infiastructure; 3) preserving its operating capacity by managing operations

on a day-to-day basis.26

The era ofmajor highway building is largely over. The emphasis today is on preserving

existing roadways and making them as efficient as possible for the ever increasing number of

vehicles that operate on them each day. To accomplish this, it is important to properly manage

freeways.

Implementing policies, strategies and technologies to improve freeway performance is

what freeway management is about. “The over riding objectives of freeway management

programs are to minimize congestion, and its side effects, improve safety, enhance overall

mobility, and provide support to other agencies dming emergencies. The Transportation

Research Board’s (TRB) Freeway Operations Committee’s Millennium Paper states: ‘Freeway

operations, in its broadest context, entails a program to combat congestion and its damaging

effects: user delay, inconvenience and fi'ushation, reduced safety, and deteriorated air quality.’

Moreover, this “context” includes a vast array of freeway uses - the daily commute, commercial

vehicle operations, personal and recreational hips, emergency service response, and evacuations

during emergencies?” These objectives need to be put into practice in order to help reduce

congestion and increase safety.

18



When freeways become congested people are inclined to think that the way to solve the

problem is simply to increase capacity, i.e., build more fieeways or add lanes to existing

freeways. Consh'uction is often the number one choice for congestion reduction because it

provides a visible increase in roadway capacity. It can also be politically popular because people

can see that something is being done about the problem. There are a number ofdrawbacks to

this option. First is cost, there is typically not enough money to finance all the road

improvement projects that need doing. This means there is a need to stretch resources as far as

possible. Another problem is that in many urban areas there is no room for freeway expansion

because ofdevelopment. This causes land prices to be higher, increasing the cost ofthe overall

project There are also environmental mitigation requirements that have to be followed28 This

will usually only solve the congestion temporarily. Once the supply or road capacity has been

increased, demand also increases.29 That is, once capacity is augmented, people who have been

using alternate routes, or other forms oftransportation will begin to drive on the newly expanded

roadway. Eventually the congestion problem will return. Therefore other solutions are needed

to help solve the problem ofcongestion.

Managed Lanes

The use ofmanaged lanes is one way to help reduce to help reduce freeway congestion.

Managed lanes include high occupancy vehicle (HOV) lanes, also known as carpool lanes.

These are dedicated lanes to be used only my vehicles with multiple occupants. The exact

number ofoccupants varies by freeway.

Another type ofmanaged lane is the high occupancy toll (HOT) lane. A HOT lane

allows single drivers access to HOV lanes, for a price. When HOV lanes are being underutilized

then single drivers can take advantage ofthe available capacity. An elechonic devise is attached
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to a vehicle; a toll is prepaid and then deducted elechonically when the vehicle enters the

HOV/HOT lane. The price ofthe toll may vary depending on time ofday and the amount of

haffic on the freeway at the time. This is one example ofcongestion or value pricing. Revenue

collected fiom these tolls can then be used to pay for road improvements. What is congestion or

value pricing? “Value pricing, also known as congestion pricing and peak-period pricing is a

way ofharnessing the power ofthe market and reducing the waste associated with congestion. It

entails fees or tolls for road use that vary with the level ofcongestion. Fees are typically

assessed elechonically to eliminate delays associated with toll collection facilities.”30 What are

some benefits to be gained from utilizing congestion or value pricing? “Value pricing makes it

easier for drivers to make efficient choices about when and where they have] and it helps more

people commute during peak periods. In short, the public saves time and money by avoiding

congestion. This helps boost productivity in the economy, reduces accidents, and lessens smog.

It also improves traffic flow on the highways and gives valuable information about demand and

costs to those in charge ofmaintaining and expanding the highways.”3l

A third option is reversible and conha-flow lanes. These types of lanes allow for the use

ofunder utilized lanes when haffic flow is much greater in one direction than the other. This

allows for some lanes on the underutilized size to switch direction and help alleviate congestion

on the opposite side. This allows more lanes to be used during peak havel times without having

to consh'uct more lanes, which is sometimes impossible. Each day thousands ofpeople in the

San Francisco bay area drive over the Golden Gate Bridge as they havel between the city of San

Francisco and Marin County. “Reversible lanes were inaugtuated on the roadway on October

29, 1963. Their use greatly aids the flow ofhaffic dtuing the heavy morning and evening

commute horns and during weekend tourist periods. At any given time, the number of lanes
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northbound or southbound may be adjusted. The Bridge has six roadway lanes and during the

morning commute, there are typically four lanes ofhaffic southbound to San Francisco and two

lanes northbound to Marin County. During the afternoon commute, there are typically three lanes

northbound to Marin and three lanes southbound to San Francisco.”32

A fourth shategy for managing haffic lanes is to create truck-only or h'uck by-pass lanes.

These allow for the separation of large fi'eight hacks and passenger cars. Limiting interaction

between large h'ucks and other vehicles will help to increase haffic flow and increase safety,

saving time, money and lives.33

Ramp Management

Access to the nation’s interstate highway system is shictly conholled. Enh'y can only be

gained through the use of access ramps. Proper management ofthese ramps can help improve

the quality and safety ofhighways. “Ramp management involves processes that control the

amount ofhaffic that can enter or exit the freeway in an effort to maintain or enhance

operational efficiency.”34 There are four basic shategies that have been implemented to help

conhol and manage haffic on fieeway ramps. Ramp management conhol devices include such

things as traffic signals, signs and gates.

Traffic signals or ramp meters are used to conhol the number of cars attempting to enter a

freeway at a given time. They also conhol the speed vehicles are haveling and smooth the flow

ofhaffic as it enters a freeway. Ramp meters can be programmed to release one or more

vehicles at a time, depending on freeway volumes. Meters at various ramps along shetches of

the same fieeway can be coordinated in order to smooth the flow ofhaffic at why points. Ramp

meters can help to optimize congestion and some ofits effects, such as collisions and delays,

because fieeway enh'y haffic is controlled and orderly.
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Another ramp management technique is closing a ramp, either temporarily or

permanently, thereby preventing vehicles fiom using it to enter or exit a freeway. Ramp closures

are a good option when haffic needs to be controlled due to a constructions work zone or special

event. Ramps can be closed to all or certain types ofhaffic on a temporary or permanent basis or

intermittently, as needed. Long established haffic patterns can be changed when ramps are

closed, so this should not be used is come other ramp management technique can be used

successfully. If it is necessary to close a ramp, then consideration needs to be given to how

haffic will be rerouted.35 This could serve to increase haffic congestion, if it is not done

properly. Consideration needs to be given to haffic patterns and volumes.

A third element oframp management is special use heahnents offieeway ramps. Special

use heatrnents involve, as the name implies, give some classes or types of vehicles preferential

heahnent. This can apply to the entire ramp or to a special lane, such as one for emergency or

high occupancy vehicles.

The fourth element oframp management is called ramp terminal h'eatrnents (RTT).

Ramp terminal h'eahnents employ such shategies as signal timing, turn lanes, the widening of

ramps, additional storage on adjoining arterials, signs and pavement markings. “Ramp terminal

treahnents are geared to improving localized problems at either enhance or exit ramp terminals.

Treahnents focus on providing solutions to problems at the ramp/arterial intersection.”36

At exit ramp intersections, the shategies can be used to help keep exiting cars from

backing up onto the freeway. At enhance ramps, the shategies are generally used to advance the

synchronization between ramp meters and haffic signals, not enough space on the ramp for

vehicles waiting to enter or exit and notifying drivers and advising alternatives.
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Ramp management shategies and programs are designed to address problems relating to

safety and mobility. Proper implementation oframp management techniques can save money

and lives by reducing collisions that occur on or around freeway enhance or exit ramps, which

helps improve conditions and avoid delays.37

In order to know if fieeway management shategies are working they need to be

continuously monitored and evaluated. Performance measures are a way to do that.

“Performance measures provide the basis for evaluating the effectiveness of implemented

freeway management shategies, as well as for identifying the location and severity ofproblems,

such as congestion and high accident rates.”38 The information collected fi'om system

monitoring can be used to track changes in performance over periods oftime. This can be used

to identify systems or area with poor performance, and potential causes. Furthermore, specific

areas ofa freeway management program that need improving can be identified. Once problems

or system failures have been identified, appropriate remedies can be put in place. Performance

measures are needed to gauge how a hansportation system performs with regards to the goals

and objectives set forth, for not only the current and on going management and operation ofa

system, but also for the evaluation offuture options.39

The use oframp management techniques is best in high density haffic areas. In

Michigan, as with so many other congestion mitigation techniques, they would be most cost

effective in the larger mehopolitan regions of Detroit and Grand Rapids where haffic congestion

is the greatest.

Travel Demand Management

While supply side management deals with capacity issues, such as roadway, bridge and

hansit infiash'ucture, demand side shategies are designed to make existing facilities work better.
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“Demand side shategies are designed to better balance people’s need to havel a particular route

at a particular time with the capacity of available facilities to efficiently handle this deman .”

Demand side shategies focus on providing people with greater travel choices, fi'om mode, i.e.,

driving or using hansit, to route and departure-time. Demand side strategies also provide

incentives and information to travelers so they can make educated choices.40

General Strategies

Travel demand shategies are divided into two categories, general and targeted. General

shategies are more broad-based shategies that included mode, route and departure time choices.

They also include inflash'ucture and have] program investments. General shategies are divided

into four categories: 1) technology accelerators, 2) financial incentives, 3) havel time incentives,

and 4) marketing and education.

Technology Accelerators

Technology advances, which are discussed in various place throughout this paper, are

helping to accelerate the implementation ofdemand side shategies by hansportation agencies.

Intelligent hansportation systems are one example ofhow technological advances are affecting

havel choices.

Financial Incentives

The average American household spends approximately 18 percent of total household

expenses on transportation costs.41 There are a number of financial incentives that can help

drivers think about alternatives to driving alone. These are especially useful for people who

commute to work.

Under section 132(f) ofthe Internal Revenue Service code, employers can ofl‘er

employees tax-free vanpool, parking and hansit benefits. Employers can offer up to $100 per
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month, tax-flee, to employees who take advantage ofvanpool and hansit services. Employees

can also offer up to $195 per month for qualified parking expenses, again tax-free (2004 tax year

figures, subject to annual change). Employers also get a tax benefit, in that they can receive a

deduction on their payroll related taxes for offering this benefit.42

Employees can also set aside up to $100 per month (subject to annual change) to pay for

hansit or vanpooling expenses. The advantage in this is that the money is pro-tax. This reduces

the amount ofan employees pay that is subject to tax. Employers also benefit because again, this

set aside money is not subject to payroll tax.43

There are other types of financial incentives that can be offered by individual companies

to meet the unique needs oftheir employees. The use of financial incentives will only work if

there are alternate transportation methods available.

Travel Time Incentives

Travel time incentives are designed to help reduce have] time. Some methods used to

accomplish this, such as high occupancy vehicle lanes and access ramps, are discussed in

separate sections. Another method is to provide priority parking for car and vanpools. Preferred

or priority parking can include such things as covered parking or assigned spaces close to the

building enhance. If employees must pay for parking, then employers could offer free parking

for cars and vanpools.

Marketing and Education

Marketing and education involves making sure that people are well informed about (1)

available hansportation choices, (2) encourage havelers to h'y new or more efficient travel

methods and (3) maintain and increase the incidence with which people use more eflicient travel

modes, routes or times.44
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Targeted Strategies

Targeted shategies, as the name implies, are demand-side shategies that are targeted to

specific haveler preferences. There are four primary categories of targeted shategies including:

1) mode strategies, 2) departure time strategies, 3) route shategies, and 4) hip reduction

shategies.

Mode Strategies

The first category is mode shategies, which have to do with choosing from different

methods oftravel. In order to get people to h'y alternative transit options, instead of their cars,

then they need to see hansit as a convenient and cost effective option. One problem with taking

hansit is that is an emergency arises, they may not have a way home. Guaranteed Ride Home

programs provide rides to people who do not drive to work, but then have some type of

unexpected urgent situation arise. Guaranteed Ride Home promises that the person can get

home, with no additional cost. The rides home may be provided by taxi, rental cars, company

owned vehicles, or some other alternative mode. This method allows for people to use hansit

while eliminating the inconvenience ofhaving to find a ride home in an emergency.

Providing fiee or subsidized hansit passes to travelers on local or regional bus, rail, ferry

or shuttle services is another way to perhaps get people to h'y transit. Passes can be provided by

employers or municipalities to help alleviate haffic on overly congested highways and sheets.

Shared vehicles are another mode strategy. Shared vehicles are an option for people who

do not own cars but occasionally need one for special hips, such as big shopping hips or a

weekend get-a-way. Car sharing, which began in Switzerland in 1987, now has over 100,000

members in the United States, utilizing 2,558 vehicles of all types.“ “Car sharing is a system

where a fleet of cars (or other vehicles) is owned and operated/overseen by a company, public

agency, cooperative, ad hoc grouping, or even a single individual, and made available for use by
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members ofthe car share group in a wide variety ofways. The costs and houbles ofvehicle

purchase, ownership and maintenance are hansferred to a coma] organizer (the Car share

Operator or more familiarly CSO).”46 A person who would like to utilize car sharing simply

needs to locate a company in their area, become a member and away they go. Members can then

enjoy the benefits of having access to vehicles when needed without the cost ofownership.

Unlike conventional car rental companies, these types ofvehicles may be rented by the hour or

the day. Car sharing companies and programs now exist in 39 cities and counties throughout the

United States. They are principally located in large mehopolitan areas, where traffic congestion

and smog are usually the worst.

Departure time strategies specifically target the time people leave their current location,

i.e., home or work, for a different location. People haveling for leisure or personal activities

don’t normally have to leave at a set time. They can alter their have] times to depart at non-peak

moments. It is different for people commuting to work.

The “typical” work day in this country is 8:00am to 5:00pm. So many people work this

schedule that fiecways are routinely and predictably congested around those times each day. In

order to reduce congestion during these “peak” havel times, employers need to be willing to

help. One way to do this is to offer employees flexible work schedules. Altering work schedules

so employees arrival and departure times are staggered can aid in reducing demand on roadways

and/or hansit systems during peak times and make the commute a bit easier for all.

Unfortunately in the state ofMichigan, public hansportation is limited. Many local

municipalities, such as Deh'oit, Lansing, and Grand Rapids, have bus services available. Tax and

company incentives given to employees may make this a viable option for some employees, if

they live within walking distance ofa hansit stop. Ofcourse adverse weather conditions may
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impact mode choice, since it is not fun to stand at a bus stop in rain or snow, high heat or bitter

cold. Furthermore, bus service tends to be closed looped, they only run with a specific

metropolitan region. This makes it is more difficult for commuters, people who live in one area,

but work in another, to use public hansit as an alternative to driving. One alternative that does

exist for them, depending on where they live, is Amtrak.

Amtrak train service connects 22 cities in the lower halfofMichigan’s Lower Peninsula.

There are two east-west routes, that run from the cities of Dehoit and Port Huron (on Michigan’s

east side), to the city of Battle Creek (on Michigan’s west side). There the lines join and

continue on as one to the city of Chicago, Illinois. Two smaller north-south lines also exist, one

connecting the cities ofPort Huron and Dehoit and the other connecting Grand Rapids to the

Chicago line." This may be an option for commuters provided they live and work in cities along

the Amtrak route. This also leaves the question ofhow someone gets to their place of

employment hour the hain station. Bus service is one possibility, if it exists. Employees

meeting at the hain station and haveling together from there is another possibility. Employers

could also assist by allowing a company owned vehicle to take employees to and from the train

station at a regularly scheduled times each work day.

Route Strategies

Everyday travelers need to make choices on what route to take in order to get to their

destination. People typically use a combination of information resources to establish the

quickest and most reliable course to get where they need to go. TV and radio news casts

typically include haffic reports, especially in larger mehopolitan areas. Real time havel

information is available through some intelligent hansportation systems. Some people just head

to their destination using the same old route and only think about alternatives ifthat route is

28



‘
5
’
, heavily congested. Demand side route strategies are designed to get timely and accurate

information on road conditions to havelers before they find themselves happed on congested

roadways. They can thus choose less congested routes at the beginning oftheir hip. This is

where systems that provide real time havel information and in-vehicle navigation systems come

into play.48

Trip Reduction Strategies

Trip reduction strategies are designed to lessen the need for some hips. People can

reduce the number ofhips they make by combining what could be many hips into one. This is

also another area in which employers and technology can play important roles.

Programs such as telecommuting and compressed work week can help. Telecommuting

is basically using telecommunications technology such as computers, fax machines, e-mail and

the intemet to allow employees to set-up work stations at home. Employees can stay in touch

with work centers and even access company files and directories by using current and ever

evolving technologies. By working at home employees save time that would have been spent on

roadways and aid in reducing congestion.

Compressed work weeks involve working more than a standard eight hours per day. By

working ten hours per day, the standard forty hour work week can be achieved in four days

instead ofthe usual five. This leaves one work day each week when employees don’t have to be

in the office and there are fewer cars on the road that day. Working longer hours also means

some employees will be arriving at work early and leaving later. This will help ease congestion

during peak travel times.49
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? Traffic Incident Management

Traffic incident management involves the bringing together the resources of various

public agencies and private companies to identify, respond to, and help clear roadway

obsh'uctions.so Roadway obsh'uctions or haffic incidents can include things such as vehicle

crashes, stalled vehicles, spilled loads ofcargo and any other debris that ends up in the roadway

causing haffic delays.51

When a haffic incident occurs, depending on what specifically happened, any number of

agencies may be involved. For an vehicle accident, police, fire, emergency medical services,

also known as first responders, are usually called in. First responders would then call in second

responders, if it were necessary. Second responders include hansportation agencies, towing &

recovery services and hazardous materials removal.52

It is crucial that a haffic incident management plan be worked out before a problem

occurs. If first and even second responders are going to be ready when an incident occurs, they

need to plan and even practice a head oftime. Many hours oftime and gallons of fuel will be

wasted by havelers sitting in idling vehicles on a blocked roadway.

Incidents in which some or all the lanes of a roadway are blocked affects the flow of

traffic far out ofproportion to the number of lanes that are actually blocked. Blocking one lane

of a three lane freeway will reduce that fieeway’s capacity by 50 percent. Blocking a second of

the three lanes will further reduce capacity by an additional 30 percent, meaning that blocking

two-thirds ofa three lane fieeway will reduce capacity by a total of 80 percent. The amount of

time it takes for haffic to return to normal is increased the longer the roadway is blocked. If the

incident occurs during a peak havel period, then the haffic that accumulates behind the blockage

will not fiilly dissipate until the amount ofhaffic decreases. This means that haffic will not
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a return to normal until the peak have] time has ended. Even after lane blockage has been cleared,

depending on when the incident occurred, how many lanes were blocked and for how long, it

could take several hours for haffic to return to normal.53

Another problem that can happen during a traffic incident is the probability of a

secondary incident. That is, some type of incident hanspires in the traffic that backs up because

of a primary event. This could be cars running out of gas or overheating as a result of idling.

There is also the danger ofvehicle accidents. If traffic comes to a halt suddenly and a driver is

haveling at a high rate of speed or not paying enough attention to the road, they may not stop in

time and can rear-end a stopped or slow moving car. Approximately 20 percent of all incidents

are secondary in nature.54 This serves to add to congestion by prolonging the original incident.

Incidents that occur on a fieeway, forcing lane closures, affect more than just vehicles

haveling on that freeway. Freeway lane closures can have a cascading effect on arterials and

collector roads. Congestion occurring both on and offthe freeway can limit the ability of

emergency services to respond to accidents that may or may not be related to the original

incident.55

Some ofthe primary goals ofan effective traffic incident management plan include:

03° Protecting both emergency responders and havelers;

02° Reduce delays and associated impacts on travelers;

03° Ensure that response resources tied up at incidents are put back into service

quickly.“

The most important part is to have cooperation between responders and be prepared. A

plan must be made up ahead oftime and then executed when necessary.

Delays can be mitigated by implementing a previously prepared plan. It is also necessary

to communicate to the public that a haffic incident has happened. Letting people know as
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quickly as possible about freeway incidents allows them to take an alternate route. It is also

necessary to clear incidents as quickly as possible.

Quick clearance is the process by which haffic obstructions and accidents are removed

safely and quickly from a roadway. “Such obshuctions include disabled or wrecked vehicles,

debris, and spilled cargo. According to the stated definition, quick clearance practices increase

the safety of incident responders and victims by minimizing their exposure to adjacent passing

haffic. Also, a reduced probability of secondary incidents accompanies lower congestion levels

resulting from fast removal of lane-blocking obsh'uctions.”57

In order to implement quick clearance practices laws, policies, procedures, and

infiastructure intended to ensure that traffic incidents are removed in a safe and timely manner.

Quick clearance is designed to remove such fiequent barriers to incident removal as:

03° A delay in or improperly responding to a haffic incident;

03° Continuing to block haffic lanes with a prolonged site investigation;

02° Unclear policies, procedures or concerns over liability leading to on site

indecision as to how things should be handled.

One unique aspect of quick clearance is that it goes beyond the scope ofconventional

incident management procedures by possible involving drivers to assist in vehicle removal.

Adopting quick clearance procedures could have a number ofpotential benefits for road

users and the communities in which incidents occur. These benefits include decreases in the

amount ofcongestions resulting fi'om a haffic incident; secondary incidents; the amount of

motor vehicle fuel that is wasted; emissions being released into the air by idling vehicles;

response time to emergencies; driver shess levels; and aggressive driving behaviors. Quick

clearance techniques also reduce the effects that haffic incidents have on freight haulers, tourism

and future land use.58
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The most important element inWe incident management is proper planning before an

incident occurs. It is important to know who will do what during an incident. All responders

need to be “on the same page,” to be sure that haffic begins flowing again as quickly as possible.

Road Weather Management

Approximately 1.5 million haffic accidents that occur each year are the result ofbad or

adverse weather conditions. This results in about 800,000 injuries and 7000 fatalities. Snow,

rain, ice and fog are examples of inclement weather. Each can cause roads to become hazardous

and frushate drivers by causing more than 500 million hours of delay on freeways. Not only

does this cause problems for commuters and others on the road, but also effects economic

productivity.59 While there is nothing that can be done to change or stop weather, there are

things that can be done to mitigate the adverse effects ofweather on roads and havelers.

Technology is a key factor in mitigating weather’s effects on roads.

Understanding weathers impacts on roads is a first step to formulating techniques to help

mitigate its effects. Weathers impacts on roadways can be divided into five categories: 1) ice,

snow and rain cause a loss ofpavement fiiction; 2) rain, fog and the spray from other vehicles

reshict visibility; 3) standing water or snow; 4) snow blowing across road lanes; and 5) roads and

bridges damaged by storms and flooding.60 The first three ofthese fall into the category of

operation and maintenance. Snow can be removed (plowed) and standing water pumped away.

Elechonic signs warning of fog ahead can help drivers to know what they are getting into before

preceding. Signs can also advise of alternate routes.

Having visibility reduced, lanes blocked and a loss of fiiction can affect haffic flow in a

number ofways. They can cause speeds to be reduced, greater variation in driver speeds, and a

decrease in roadway capacity. These impacts then go on to affect other areas aspects ofthe
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overall road system. Drivers behavior may change, not just speed, but some may delay or cancel

hips. People who normally use mass hansit may, ifthey have access to vehicles, drive to avoid

waiting at bus stops or walking to a train station, in the rain or cold. Snow can also have the

opposite effect, causing people to want to take hains, where an available option, to avoid delays

and possible accidents on slippery, snow covered or icy roads. Bad weather can also cause

haffic signals and other haffic control devices to malftmction, causing further delays and

increasing the likelihood of crashes. “When expressed in terms of statistics, the magnitude ofthe

impact ofweather on haffic flow becomes apparent: speeds may drop by 10 percent for light rain

and 16 to 40 percent for heavy rain or snow; capacity can decrease by 11 to 19 percent; and

delays can increase by 11 to 50 percent. Clearly these impacts are large enough to warrant action

and solutions exist to manage or reduce the impact ofthese factors.”61 It is important that

roadway managers learn to manage the transportation system under all conditions, including

adverse weather. Following are examples of success stories from North Carolina and Minnesota

on what can be done to mitigate the effects ofweather on travel.

The Charlotte, North Carolina Deparhnent ofTransportation uses a computerized conhol

system to manage 615 traffic signals within the city. One hundred forty nine ofthose signals are

located within the city’s cenhal business dishict. One those signals, the city uses a weather-

related signal timing system to reduce haffic speeds during severe weather. Special signal

timing can also be employed at over 350 intersections within the closed-loop system. The

system employs 25 plus closed -circuit television cameras (CCTV), connected by twisted pair

cables and linked by a fiber-optic cable communications system that is linked to the haffic signal

computer conhol in the haffic operations center. After reviewing weather forecasts and current

conditions and then observing traffic patterns and speeds by viewing images from the CCTV
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cameras, system operators can manually implement weather-related timing plans when

necessary. If vehicles are haveling to fast, then signal length, normally 90 seconds, can be

increased, while offsets and splits remain the same, in order to slow down traffic. If bad weather

shikes during non-peak period times, then peak period signal timing may be employed, which

are designed to lower haffic speeds. System operators continually monitor road conditions and

haffic flow, when the bad weather subsides, then haffic signals can be returned to normal time-

of-day and day—of-week timing patterns. By employing weather-related signal timing haffic

speeds can be reduced by an average of 5 to 10 miles per hour, roadway safety is increased and

this, in hrrn, minimizes the likelihood and severity of crashes.62

Another method ofhelping to improve roadway safety during bad weather is the anti-

icing system used by the Minnesota Deparhnent ofTransportation on curved and super-elevated

bridges whose pavement is known to become extremely slippery in the winter. One example of

this is on a 1,950 foot, eight-lane bridge along Interstate 35 near downtown Minneapolis. The

deck ofthe bridge crossed the Mississippi River and would easily freeze because ofthe moisture

that rose up from the water. There was an average of25 vehicle crashes on that bridge each

winter, which increased congestion and decreased safety. An enclosure was built to house a

large chemical storage tank containing 3,100 gallon of liquid potassium acetate, a second tank

holding 100 gallons of water, the pump and control mechanisms. The system works when

“liquid potassium acetate is pumped through the delivery system to 38 valve bodies installed in

the median barrier. The valves direct the anti-icing chemical to 76 spray nozzles. Sixty-eight

nozzles are embedded in the bridge decks ofboth northbound and southbound lanes. The

nozzles are installed in the center ofhave] lanes at a spacing of [55 feet]. Eight barrier-mounted

nozzles are located at the north end ofthe bridge to spray approach and exit panels.”63 Two
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types of environmental sensor stations were installed on the bridge. The first is designed to

monitor air, pavement and subsurface temperatrues as well as detect pavement conditions,

precipitation type and intensity. The second sensor station is only for the monitoring of

pavement temperature and conditions. Environmental sensors determine whether or not the

pavement wet or dry, in addition to whether or not the pavement temperature is cold enough for

moistme on the roads surface to freeze.

The system is conholled by a computer that constantly gathers data from the

environmental sensors which are used to predict the possibility ofand detect the presence of

snow or ice. When preset threshold conditions are detected a computer sends out a signal,

activating flashing beacons located on the bridges entrance ramps to warn motorists of slippery

conditions. The same computer also checks the chemical delivery system for leaks and then

commences ofthe 13 preprogrammed spray patterns. A typical spray cycle dispenses roughly 34

gallons ofpotassium acetate or 12 gallons per lane mile over a 10 minute period. This aids in

melting ice and snow and makes the bridge safer to travel on in the winter. Conventional ice and

snow removal techniques, like plowing, salting and laying down sand are used to supplement the

automated system dining heavy storms or when snow accumulates on the bridge.

A sixty-eight percent decline in winter accidents was achieved in the first year after the

anti-icing system was installed. Fewer accidents mean an increase in mobility and a reduction in

congestion. A third benefit was also improved productivity due to lower material costs and

enhanced winter maintenance operations throughout the area.64

While there is no way to hold back the weather, there are technologies, both existing and

developing, that can help reduce the impacts on roadways, reducing congestion and increasing

safety.
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Michigan has a climate similar to that of Minnesota. Winter in both states means ice,

snow and slippery pavement on roads. Highway bridges and overpasses here in Michigan carry

signs warning ofthe possibility of ice on pavement due to moisture and precipitation that has

fiozen because ofdrops in temperature. An anti-icing system like the one employed by the

Minnesota Deparhnent of Transportation should work here in Michigan as well. Areas such as

Dehoit and Grand Rapids, which are the largest population centers in the state, would seem to be

the best and most cost effective places to implement such a system. Keeping heavily haveled

bridges and freeway overpasses free of ice and snow would aid in reducing accidents, saving

money for both drivers and the state in the form oflower insurance rates and less money spent on

emergency services. It would be up to the Michigan Deparhnent ofTransportation to identify

the locations that would give the state the greatest return on their inveshnent. Identifying factors

such as the number and types of vehicles using a particular stretch ofhighway, the number and

severity of vehicle accidents, and the cost to the state for emergency services to aid accident

victims could be used. While no two roadways are exactly the same, conditions can be similar.

There is no reason not to believe that the technology used in Minnesota would not also work well

here in Michigan.

Special Events Traffic Management

Special events add to congestion because they increase demand for access to specific

roads, i.e., people haveling to a sporting events, concert or county fair, leading to the venue

hosting the event. They can also cause some roads to be closed completely, i.e., a sheet fair or

parade.

Unlike most other types ofcongestion, special events are not unexpected. They are

usually planned weeks, ifnot months, in advance. They are also typically well publicized. If
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drivers know that a particular road will have increased haffic due to a planned event, they can

plan in advance to take an alternate route. The same holds true for roads that are closed. Drivers

may choose to avoid a particular area altogether during the time the event is occurring, plus a

period oftime before and after that avoid the increased haffic. As a result ofdrivers using

alternate routes, haffic will increase on those roads. This could have a cascade effect on large

areas ofa hansportation network, as people look for alternate routes to avoid event traffic.

In order to mitigate the congestion caused by special events, it is important that public

agencies, such as police and emergency services, work together with event planning and venue

officials. Currently, “advanced planning, proactive management and control oftraffic in support

ofplanned special events are not yet commonly accepted or consistently applied practices?“ To

do this, event operators, public agencies and service providers, which don’t normally work

together, need to start. They should work together to plan and coordinate events before they

begin, during the actual event and after it is over. It also requires that the appropriate resources

be allocated to support such activities and practices. Current practices are usually not performed

for all events within a metropolitan area, but are typically event specific. To improve current

practices, new local initiatives may be needed. They should focus on facilitating “advanced

planning, coordination, proactive management, and control ofhaffic for all planned special

events within a region or for specific events.”66 Preparations for increased haffic need to be put

into place as an event is being planned. Traffic routes need to be mapped out in advance, marked

with clear, easy to read signs placed along the enhance route so that arriving attendees know

which direction to go and where to park. Ifnormal haffic direction patterns are to be temporarily

changed, i.e., turning what is normally a two-way road into a one-way road, for haffic entering

or exiting a venue, this also needs to be clearly posted and alternatives provided for thru haffic.
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Each fall, East Lansing, Michigan residents can count on two things happening,

approximately 45,000 students will return to the Michigan State University campus and football

season will begin. Six to seven home football games are played at Spartan Stadium each season.

They athact approximately 75,000 ticket holders, who watch the game from inside the stadium

and hundreds more who get together on the campus with fiiends to be near the action. All this

athacts thousands ofvehicles of all sizes to the campus each game day.

While this may be good for local businesses, such as restaurants who serve hungry game

goers and stores mobbed with people loading up on game and tailgating supplies, it is a major

inconvenience for those not attending the game. Increased congestion on surrounding roads that

non-game attendees have to deal with makes getting where they need to go all the more difficult.

Since the public knows well in advance when home games are played, the best option for

people not attending the game is to just stay clear of the area on those days. Congestion would

be much worse were it not for the special events traffic plan that the University has and uses each

game day. The Michigan State University police deparhnent even includes a special events unit

A few elements ofthe plan, according to Inspector Kelly Beck ofthe special events unit,

include coordinating with the East Lansing police deparhnent to help conhol haffic on public

roads which border the campus. The campus has several large outlying parking lots which are

always filled to capacity on game day. After parking, attendees are shuttled to the stadium. This

helps to cut down the number ofcars which need to enter the actual campus. On campus road

useisreshicted. Someroadsareclosedtoallhafficandotherscanonlybeusedbypmking lot

shuttles buses dropping offand picking up attendees. Some attendees have special parking

passes which entitle them to on campus parking. They may also use the same roads as shuttle

buses. When the game is over and people are leaving campus, those roads open up to help
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facilitate departure. Some two-way roads become one-way roads for a brief time, again to help

attendees exit campus quickly. If there was not haffic plan and attendees were allowed to drive

and park where ever they wanted, with no control, people would spend much more time sitting in

traffic coming and going on game days.

Construction and Work Zones

In the United States, as ofthe year 2000, there were 3,936,232 miles ofpublic roads.67

This includes interstate highways, other fieeway and expressways, arterials, collectors, and local

roads. Many oftoday’s interstate highways are well over 30 years old, having been built in the

1950’s, 1960’s and 1970’s. Today few new fi-eeways are being built and the focus is on

maintaining the infiash'ucture that currently exists.

During the summer of2001, there were approximately 3110 road consh'uction work

zones on United States highways. This meant that about 13 percent ofthe National Highway

System was under consh'uction, reducing capacity by over 20,000 miles of roadway. What did

not decrease, however, was demand. In fact, over the past 20 years fieeway lane miles have

increased by only 5 percent, while vehicle miles oftravel grew by approximately 79 percent.‘53

The demand for access to interstate highways far exceeds capacity.

Reducing this capacity dtuing road repairs only makes this worse. Road repair however,

must be done. Concrete and steel were not made to last forever and need maintenance. It is

important to make the time roads are under repair as easy as possible for havelers.

The first and most obvious step is to make sure that havelers know the road work is

going on. The information needs to be accurate and issued for enough in advance so people can

make informed choices about have] times and routes.69
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Some current methods for providing information on road construction are via web sites,

haffic reports on radio and articles in local newspapers. Road signs are also usually posted well

in advance ofa consh'uction project, letting travelers know when a project will begin.

An emerging technology to help havelers learn about the location of consh'uction projects

and other types of congestion causing problems is the 511 haveler information phone number.

“On March 8, 1999, The US. Department of Transportation (USDOT) petitioned the Federal

Communications Commission (FCC) to designate a nationwide three-digit telephone number for

haveler information. This petition was formally supported by 17 State DOTS, 32 hansit

operators, and 23 Metropolitan Planning Organizations and local agencies. On July 21, 2000 the

Federal Communications Commission designated "511" as the single haffic information

telephone number to be made available to states and local jurisdictions across the country.”70 As

ofAugust 1, 2005, the service was available in 23 states and Northern California. It was

accessible to approximately 32 percent ofthe United States population, with plans for 7 more

states to launch the service by the end of2006. This would bring the percentage ofthe

population with access to 511 services to 54 percent.“ “As the 511 haveler information

telephone service is implemented and becomes more available across the country, detailed

information will be accessible for anyone with a phone, enabling motorists to plan for the

inconvenience ofdelays and remain in conhol oftheir own schedules. Increasingly, the 511

service is providing the real-time information necessary to choose alternate routes, and times of

day for travel.”72 Since this service will eventually be nation wide, it will be of great benefit not

only to local drivers, but also to long distance havelers. Interstate have] will be more convenient

because people will know in advance if lanes are reduced or roads are closed altogether.
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Alternate routes can be planned in advance, if necessary, saving driver’s time, inconvenience,

and frushation.

Other elements to consider when dealing with road consh'uction include deciding whether

to do the consh'uction during the day or at night. One advantage to nighttime consh'uction is that

there is much less traffic on the road. It is usually more convenient for drivers because road

lanes, depending on what exactly is being done, can remain open. This means less congestion

for drivers. Currently over one-quarter ofroad work is done at night.73 Ifroad work is being

done at night then issues need to be taken into account that do not exist dming the day. One of

the primary issues is visibility. At night, when visibility is greatly reduced people tend to drive

at a higher rate of speed, because there is usually less haffic on the road. Drivers can come upon

a haffic work zone quickly, especially if the work has not been publicized. This can cause

greater harm for drivers and workers. Nighttime work zones must be well lit and greater traffic

control measures need to be taken. Illuminated signs warning ofthe upcoming work zones need

to be posted, speeds reduced and drivers given plenty ofnotice about upcoming work zones.

Ifroad work is to be done during the day then a decision must be made on whether to

keep the roadway open, with reduced lanes in use, or to close the road completely. There are

advantages and issues with each. “Full road closure alleviates the potential for long-term haffic

congestion and improves safety by reducing crashed and other incidents. In the full-closure

shategy, the roadway is closed, haffic rerouted, and the conhactor given full access to the

roadway. Full closure strategies are used to help reduce the consh'uction period, improve

quality, increase safety by reducing haveler exposure to complex work zones and separate the

road worker fiorn the hazard offreeway haf’fic.”74 Although it may seem a drastic step and of

greater inconvenience to havelers, the advantages ofbeing able to work on the entire road at
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once and getting the project completed faster may be worth whatever temporary inconvenience it

causes drivers; the added benefit to road workers is they are in a much safer environment without

drivers going by. Full closure can be used for some, but not all ofthe duration ofa project. In

addition full closure could occur at night or on weekends when there is less haffic.

Full lane closures are best used when there are clear and easy alternatives for rerouting

haffic, such as where there are several freeways or major arterials close together and running in

the same direction, east-west or north-south. This allows the rerouted haffic to be spread out

among multiple roadways and may help to reduce the congestion caused by the consh'uction

project. In the state ofMichigan, this may work best in larger mehopolitan areas, such as Dehoit

and Grand Rapids, where more road lanes, freeway and arterial, exist. In less populated regions,

such as small suburbs or rural areas, there are typically fewer alternatives. Full closure ofa

highway or major roadway may necessitate a very long detour. In addition, if it is the only

alternate route heading in a particular direction, north-south or east-west, and all haffic must use

it, congestion will increase Significantly.

Partial road closure exists when only some ofthe lanes on a road are closed during

consh'uction or repair projects. This has the advantage ofkeeping at least part ofthe road open

for use. This could lead to more congestion than completely closing the road because of

bottlenecks that can occur because ofclosed lanes. Rom workers can also be put at greater risk

working in such close proximity to moving vehicles. It may also take longer to complete the

project ifonlypartoftheroad is closedatatime. Whetherafull orpartial roadclosure is

warranted should be decided on a case by case basis.

Quick consh'uction shategies are designed to speed road work projects. They include

such things as using precise sections ofpavement that will easily fit together on site.
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Additionally, concrete that cures quickly and machines that guarantee pavement is smooth before

it dries can help to further ensure shorter construction periods.75

Another method for reducing congestion due to road work is to give conhactors an

incentive to complete the work quickly. One such method is an innovative contracting technique

known as A + B bidding. It is a cost-plus-time bidding process that decides on a conhactors bid

based on the cost ofthe bid (A) and time needed to complete the project (B) or at least the

critical portion of it. “The intent ofthis kind ofbidding is to provide an incentive for the

conhactor to minimize delivery time for high-priority and congested roadways by offering

incentives for early completion and disincentives for late completion.”76 This shategy works

especially well for road work that needs to be done on heavily haveled roads.

Another innovative technique used to give conhactors an incentive to complete projects

as quickly as possible is called lane rental. Lane rental involves charging the contractor a fee for

occupying non-work lanes or the shoulder to do 00th work.”

In Michigan, summer not only means hot weather, but also the beginning ofwhat is

called “pothole or road consh'uction season.” Potholes and cracked or broken pavement are

created by cold weather, which cause cement to expand and contract causing cracks to form.

Water from rain or snow gets inside the cracks and fi'eezes when temperatures drop. This causes

the cracks to get bigger and with the added weight ofheavy vehicles, the cement will break apart

and holes can form. The use of ice melts, usually salt, to help keep roads free of ice and snow,

and therefore safer for vehicles, only exacerbates the problem. Each summer the Michigan

Deparhnent ofTransportation and many local road commissions, begin repairs on hundreds of

miles ofroads within the state. This causes a real headache for drivers who have to endure lane



closures, haffic tie-ups, and slow going through consh'uction zones. Road repairs, however,

have to be made. It is simply best to get them done as swiftly as possible.

According to Larry Doyle at the Michigan Deparhnent of Transportation, MDOT uses

financial incentives and disincentives to help get road repairs completed more quickly. For one

thing, they do, in some cases, charge companies conhacted to do repair work lane rental fees for

the use ofany lane or lanes not under construction. In addition bonuses are given for early

completion ofa project. By the same token, a penalty is charged if the work is not completed on

time (as per the contract) or Simply drags on with no solid reason for a delay, i.e. long periods of

bad weather, when work cannot be done.

Conclusion

There are more vehicles on the road today than at any other time. More vehicles mean

more congestion, increased travel time and a decrease in safety. Congestion costs are high, not

only in terms ofmoney, time and resources wasted, but also the number of lives lost each year

due to vehicle crashes. Advances in technology will help to alleviate congestion and increase

safety.

The cost of implementing new technologies can be expensive, sometimes to the point of

being prohibitive. When it comes to allocating the limited fimds state & local governments and

hansportation agencies get, the first thought is generally to put the money into the repair and

upgrading ofroadways. People can see and feel potholes, cracks and broken pavement. They

are typieally the easiest to fix. The problem is that with more and more vehicles being added to

roadways, congestion is only going to get worse. The need to invest money in the technologies

that will help to case that congestion is essential. Starting with smaller, simpler projects, such as

improvements in haffic signal timing, is one way to begin. As technologies evolve, costs usually
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decrease. This may make implementation easier for cash shapped governments and

hansportation agencies.

Drivers must also do their part by being willing to explore and use alternative

hansportation methods, when they exist. Further, it iS essential to understand that there are costs

to congestion that have to be paid. Changing driver’s attitudes about driving alone in their cars,

increasing the use ofthings such as carpools and public hansportation, and helping educate the

public ofthe costs ofcongestion are some key ways to help reduce road congestion.
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