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I Introduction, Regulations, Laws and Guidelines
Interest in improving public perception of work zones has recently prompted a greater emphasis
in work zone traffic management planning in general, and an associated interest in managing
work zone incidents. Incidents are difficult to predict in time, location and severity because the
mitigation of impacts of incidents in work zones requires considerable advanced planning and
preparedness. This guidebook is intended as a resource for engineers and construction managers
who are interested in developing sound incident management plans for work zones. Because of
the huge variety of work zones and their environments, this guidebook emphasizes flexibility of
approach. Although there are a few fundamental principles that must be adhered to, the
applications of these principles should be customized to each situation. This guidebook draws
from experiences of traffic engineers who have developed incident management plans for work
zones and has adapted techniques developed for normal highways.
An incident is any event that may disrupt traffic flow on a highway. The Manual on Uniform
Traffic Control Devices more fully defines an incident as “an emergency road user occurrence, a
natural disaster, or other unplanned event that affects or impedes the normal flow of traffic.” (1)
The impacts of incidents on traffic flows and demand are illustrated in Figure 1-1. (2) When an
incident occurs, traffic flow is interrupted and vehicles depart at a lower rate (Incident Flow)
than they arrive (Normal Demand Flow), so vehicles are queued and delays are generated. Once
the incident is cleared, cumulative vehicles are released at the maximum rate (Getaway Flow or
Capacity Flow) until the traffic has fully recovered to its normal condition. The total delay
generated is the area between the Demand Flow, the Incident Flow, and the Getaway Flow.
When the drivers are informed about the incident, they will reroute to avoid the congestion. That
causes a reduced traffic demand, and then in return less delay (the shaded area in the figure). If
drivers are not aware of the congestion, or they are unable to reroute, additional delay is
produced, which is shown as the double shaded area in the figure.
An incident may be a physical impediment to traffic, such as a disabled vehicle in a traffic lane,
or a psychological impediment, such as a distracting event on the shoulder. Incidents can range
greatly in severity and duration, but any incident has the potential to delay traffic and increase
the risk of a crash. Highway agencies and their stakeholders have adopted incident management
plans that enable incidents to be cleared quickly and safely, with the intention of getting traffic
back to normal in the shortest possible amount of time.
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Figure 1-1

Traffic demand reduction during an incident. (2)

The Manual on Uniform Traffic Control Devices and Federal regulations describe a work zone as
already being similar to an incident. Thus, an incident within a work zone compounds two
possible traffic disruptions and this compounding leads to a greater likelihood of severe
consequences. From a planning perspective an “incident within a work zone” would logically
exclude normal construction or maintenance activities that might have an effect on traffic.
Many urban areas have adopted incident management plans, procedures, guidelines, agreements
and hardware for general operations of their highway systems. Some of these same urban areas
that are undergoing large highway projects have found it necessary to enhance their incident
management capabilities to accommodate those projects. In addition work zones that fall outside
of such urban areas need their own specialized incident management plans and procedures. The
new Federal regulations for work zone mobility and safety (23 CFR Part 630) provide an
opportunity to include incident management planning as part of a work zone design.
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A formalized incident management system provides an organized, efficient, and consistent
approach to incident responses. Time is essential to incident responses from incident detection
since the beginning to full recovery in the end. Faster incident responses reduce delays,
eliminate the chance of second incidents, and ensure safety of the personnel and drivers. Figure
1-2 is modified from Figure 1-1 to illustrate and compare the total delays produced by faster
responses and slower responses. (3)
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Figure 1-2

Traffic flow with both fast and slow incident management. (3)

Incident management is often defined as having the five steps of detection/verification, response,
site management, clearance, and information management. Essential precursors to these five
steps are planning and training, and an essential addendum to these five steps is evaluation.
Within each of these steps there are numerous options, so the best incident management plan for
any given work zone is not always obvious. A major effort to introduce some clarity to the issue
is a document from Colorado DOT, Guidelines for Developing Traffic Incident Management
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Plans for Work Zones (4), which reviews best practices in work zone incident management and
recommends procedures for highway projects in that state. In a separate effort at guidance, the
Federal Highway Administration has assembled many experiences in incident management in its
Work Zone Operations Best Practices Guidebook.
Techniques of work zone incident management are a subset of incident management in general.
There are many good sources of general guidance on incident management, such as the report,
Framework for Developing Incident Management Systems Revised (5), from the Washington
State Transportation Commission. Many of the available techniques are redundant in purpose
and costly. For very large highway projects within urban areas the full range of techniques
should be considered. However, for many smaller or rural projects only a limited number of
techniques might be necessary. Time for planning is short and there is little need for a complete
evaluation of every possible technique. This report adopts the philosophy that those individuals
responsible for developing work zone traffic management plans should be able to quickly select
from a menu of options with a reasonable degree of confidence.
Because work zones requiring incident management plans often are located in areas that are less
familiar with techniques of incident management, there is a particular need for training materials
and other guidance for work zone and emergency personnel.

1.1 National Guidelines and Standards
There are no national standards for work zone incident management, although incident
management is mentioned in several important documents relating to work zones. The lack of a
coherent set of nationally-accepted guidelines is an issue that needs to be addressed before the
implementation date of the new Federal regulation, if not sooner.

1.1.1 MUTCD
The Manual on Uniform Traffic Control Devices (2003) mentions incident management many
times within Part 6, “Temporary Traffic Control”, which is largely devoted to work zones (1).
Part 6 routinely lumps incident management areas with work zones in its guidance. There is
only a small amount of guidance in regard to incidents within work zones, specifically. Chapter
6A defines a temporary traffic control area as being caused by a number of factors including
incidents (6A.01) and states that a goal of temporary traffic control (TTC) is to protect
responders to incidents. Chapter 6B states, “Formulating specific plans for TTC at traffic
incidents is difficult because of the variety of situations that can arise.” Also, “To accommodate
run-off-the-road incidents, disabled vehicles, or emergency situations, unencumbered roadside
recovery areas or clear zones should be provided where practical.” Chapter 6C defines an
incident management area: “An incident area is an area of a highway where temporary traffic
controls are imposed by authorized officials in response to a traffic incident, natural disaster, or
special event. It extends from the first warning device (such as a sign, light, or cone) to the last
TTC device or to a point where road users return to the original lane alignment and are clear of
the incident.” Thus, an incident management area may or may not coincide with the temporary
traffic control area of the work zone. Further, “When work occurs on a high-volume, highly
congested facility, a vehicle storage or staging space may be provided for incident response and
emergency vehicles (for example, tow trucks and fire apparatus) so that these vehicles can
respond quickly to road user incidents. Guidance: If used, an incident response and emergency
4

vehicle storage area should not extend into any portion of the buffer space.” (6C.06) Chapter 6F
allows signs for incident management situations to have a black legend and border on a
fluorescent pink background, but gives no guidance as to the preferred color choice within work
zones.
Chapter 6I is devoted to traffic control in incident management areas, with sections devoted to
defining incidents of varying severity and to establish a policy on emergency vehicle lighting.
Special considerations for incidents in work zones are not made, so any guidance for work zone
incidents must be inferred. This chapter defines three levels of severity that are useful for
categorizing incidents within work zones.
A. Major — “Major traffic incidents are typically traffic incidents involving hazardous
materials, fatal traffic crashes involving numerous vehicles, and other natural or manmade disasters. These traffic incidents typically involve closing all or part of a roadway
facility for a period exceeding 2 hours.”
B. Intermediate — “Intermediate traffic incidents typically affect travel lanes for a time
period of 30 minutes to 2 hours, and usually require traffic control on the scene to divert
road users past the blockage. Full roadway closures might be needed for short periods
during traffic incident clearance to allow traffic incident responders to accomplish their
tasks.”
C. Minor — “Minor traffic incidents are typically disabled vehicles and minor crashes that
result in lane closures of less than 30 minutes. On-scene responders are typically law
enforcement and towing companies, and occasionally highway agency service patrol
vehicles.”
One inference can be drawn from an option found in section 6I.01: “For traffic incidents,
particularly those of an emergency nature, TTC devices on hand may be used for the initial
response as long as they do not themselves create unnecessary additional hazards.” Since work
zones often have many moveable TTC devices, they may be redeployed, as necessary and as
safety permits, to deal with incidents.
While the MUTCD does not specifically deal with incidents within work zones, one clear
inference can be made. The same basic techniques and devices for controlling traffic in work
zones can be used for incidents within work zones. However, the MUTCD omits recognition
that incident management areas within work zone differ from incident management areas in
general.
•
•
•
•
•
•
•
•

Work zones already have construction, DOT and perhaps emergency personnel on site.
Work zones already have many suitable traffic control devices on site.
Work zones have construction equipment on site.
Work zones can increase the severity of an incident.
Work zones can increase the severity of the impact of an incident.
Work zones may increase the frequency of incidents.
Work zones may have unusually constrained access.
Work zones may have clear areas or other suitable spots for crash investigation or storage
of disabled vehicles and debris.
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•
•
•
•

Construction activity can increase the likelihood of an incident.
Drivers have been alerted to the possibility of an event that may precipitate an incident.
Drivers already delayed by a work zone are less tolerant of delays caused by an incident.
A traffic control device knockdown, which can constitute an incident, is more likely in a
work zone.

These differences place an extra burden on those people who are planning and training for
incident management in work zones.

1.1.2 Regulation on Work Zone Safety and Mobility
In September 2004, the Federal Highway Administration issued a regulation (23 CFR Part 630)
pertaining to planning work zone safety and mobility, to become effective in October 2007. The
regulations will require state DOTs to develop transportation management plans for highway
projects with significant traffic impacts. Interstate highway projects lasting more than three days
in transportation management areas (usually urban areas with a population greater than 200,000)
are categorically included; other projects may be included at the discretion of the state DOT and
the FHWA. There is scant mention of incidents within the regulation; however, incident
management is included by implication. While there has not been any experience with this
regulation to date, it is likely that work zone plans would need incident management sections to
satisfy the objectives of the transportation operations and public information components.
Whatever is done for temporary traffic control must be consistent with Part 6 of the MUTCD.
The Federal Highway Administration’s “Work Zone Mobility and Safety Self Assessment:
National Detail Summary Report” (June 2003) made this statement related to work zone incident
management planning: “A significant amount of congestion and delays in and around work
zones can come from vehicle crashes and breakdowns. As congestion builds in and approaching
work zones crash rates increase. The use of incident management teams can help reduce the
time required to clear incidents in and around work zones resulting in a reduction of overall
congestion and delay. The agency should have a process in place to evaluate the degree of
incident management strategies that will be used in projects.” (6)

1.2 State Traffic Laws Affecting Incident Management
NCHRP Synthesis # 318, “Safe and Quick Clearance of Traffic Incidents” (7) contains a good
summary of state laws to facilitate removal of incidents. These laws are discussed briefly in this
section with specific examples drawn principally from states in the Midwest. Beyond this
NCHRP report are (1) move-over laws that are intended primarily to protect safety personnel at
the scene of an incident, but extend to construction personnel in some states, (2) Good Samaritan
laws which primarily protect bystanders from liability when lending assistance and (3) laws
which increase penalties for traffic violations in work zones.

1.2.1 Driver Stop Laws
Driver stop laws provide simple instructions to drivers to stop their vehicle after a crash in a
location that does not obstruct traffic.
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Iowa

Kansas

Wisconsin

321.262 Damage to vehicle. The driver of any vehicle involved in an accident resulting only in
damage to a vehicle which is driven or attended by any person shall immediately stop such
vehicle at the scene of such accident or as close thereto as possible but shall forthwith return to
and in every event shall remain at the scene of such accident until the driver has fulfilled the
requirements of section 321.263. Every such stop shall be made without obstructing traffic more
than is necessary.
321.261 Death or personal injuries. 1. The driver of any vehicle involved in an accident
resulting in injury to or death of any person shall immediately stop the vehicle at the scene of the
accident or as close as possible and if able, shall then return to and remain at the scene of the
accident in accordance with section 321.263. Every such stop shall be made without obstructing
traffic more than is necessary.
8-1603. Accident involving damage to vehicle or property; duties of drivers; penalties for
violations. The driver of any vehicle involved in an accident resulting only in damage to a
vehicle or other property which is driven or attended by any person shall immediately stop such
vehicle at the scene of such accident, or as close thereto as possible, but shall forthwith return to
and in every event shall remain at the scene of such accident until he or she has fulfilled the
requirements of K.S.A. 8-1604. Every such stop shall be made without obstructing traffic more
than is necessary. Any person failing to stop or comply with said requirements under such
circumstances shall be guilty of a misdemeanor and, upon conviction, shall be punished as
provided in K.S.A. 8-2116.
346.67(2) (2) Any stop required under sub. (1) shall be made without obstructing traffic more
than is necessary.

1.2.2 Move-It Laws (Driver Removal Laws)
Move-it laws place an additional burden on drivers to remove their vehicles from traffic after a
crash. About one-third of the states have such laws (7). Florida’s law is typical: “316.071
Disabled vehicles obstructing traffic.—Whenever a vehicle is disabled on any street or highway
within the state or for any reason obstructs the regular flow of traffic, the driver shall move the
vehicle so as not to obstruct the regular flow of traffic or, if he or she cannot move the vehicle
alone, solicit help and move the vehicle so as not to obstruct the regular flow of traffic. Any
person failing to comply with the provisions of this section shall be cited for a nonmoving
violation, punishable as provided in chapter 318.”

1.2.3 Authority Removal and Tow Laws
Authority removal and tow laws give law enforcement officers the power to remove vehicles
from an incident site.
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Iowa

321.356 Officers authorized to remove. Whenever any peace officer finds a vehicle standing
upon a highway in violation of any of the foregoing provisions of sections 321.354 and 321.355
such officer is hereby authorized to move such vehicle, or require the driver or other person in
charge of the vehicle to move the same, to a position off the paved or improved or main traveled
part of such highway

Kansas
Wisconsin

349.13(3)
(3) Whenever any traffic officer finds a vehicle standing upon a highway in violation of a
prohibition, limitation or restriction on stopping, standing or parking imposed under Ch. 346 or
this section, or a disabled vehicle that obstructs the roadway of a freeway or expressway, as
defined in s. 346.57 (1) (ag), the traffic officer is authorized to move the vehicle or to require the
operator in charge thereof to move the vehicle to a position where parking is permitted or to
either private or public parking or storage premises. The removal may be performed by, or under
the direction of, the traffic officer or may be contracted for by local authorities. Any charges for
removal shall be regulated by local ordinance. The operator or owner of the vehicle removed
shall pay the reasonable charges for moving or towing or any storage involved based upon the
ordinance.
349.13(4)
(4) In counties having a population of 500,000 or more whenever any traffic officer finds a
vehicle disabled so as to cause a hazard on any portion of the interstate system, limited access
highway or any expressway, even though it may be impossible for the operator to avoid stopping
or temporarily leaving the vehicle thereon, the county may remove such vehicle to a position
where parking is permitted or to either private or public parking or storage premises. The
removal may be performed by such officer or under the officer's direction or such removal may
be contracted for by such counties and any charges shall be regulated by ordinance. The operator
or owner of the vehicle removed shall pay a reasonable charge for moving or towing or any
storage involved based upon said ordinance.

1.2.4 Hold Harmless Laws
Hold harmless laws limit the liability associated with removal of vehicles or debris from an
incident site. For example, Wisconsin Statutes state: “349.13(5)(a) No person who removes or
stores a vehicle under subs. (3) to (4) or otherwise at the request of a law enforcement officer,
and no person who removes or stores a disabled vehicle, accident debris or other object that
obstructs the roadway of a freeway or expressway, as defined in s. 346.57 (1) (ag), may incur
any civil liability for the act, except for civil liability for failure to exercise reasonable care in the
performance of the act or for conduct that is willful, wanton or malicious.”

1.2.5 Move-Over Laws
About one-half of the states have laws to specifically address the safety needs of responders to
incidents. The table below shows relevant parts of the laws from Wisconsin, Iowa and Kansas,
which are typical. While the safety intent of these laws is clear, there is the interesting
consequence of a further reduction in road capacity beyond the original incident when an
emergency vehicle is in place. The Wisconsin statute, which is the most inclusive of the three
examples, has particular implications for a reduced capacity of work zones during normal
construction or maintenance activities.
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Iowa

1. The operator of a motor vehicle approaching a stationary authorized emergency vehicle that is
displaying flashing yellow, amber, white, red, or red and blue lights shall approach the
authorized emergency vehicle with due caution and shall proceed in one of the following
manners, absent any other direction by a peace officer:
a. Make a lane change into a lane not adjacent to the authorized emergency vehicle if possible in
the existing safety and traffic conditions.
b. If a lane change under paragraph "a" would be impossible, prohibited by law, or unsafe,
reduce the speed of the motor vehicle to a reasonable and proper speed for the existing road and
traffic conditions, which speed shall be less than the posted speed limit, and be prepared to stop.
2. The operator of a motor vehicle approaching a stationary towing or recovery vehicle, or a
stationary highway maintenance vehicle, that is displaying flashing yellow, amber, or red lights
shall approach the vehicle with due caution and shall proceed in one of the following manners,
absent any other direction by a peace officer:
a. Make a lane change into a lane not adjacent to the towing, recovery, or highway maintenance
vehicle if possible in the existing safety and traffic conditions.
b. If a lane change under paragraph "a" would be impossible, prohibited by law, or unsafe,
reduce the speed of the motor vehicle to a reasonable and proper speed for the existing road and
traffic conditions, which speed shall be less than the posted speed limit, and be prepared to stop.

Kansas

8-1530. Duty of driver upon approach of authorized emergency vehicle. (a) Upon the
immediate approach of an authorized emergency vehicle making use of an audible signal
meeting the requirements of subsection (d) of K.S.A. 8-1738, and amendments thereto, and
visual signals meeting the requirements of K.S.A. 8-1720, and amendments thereto, or of a
police vehicle properly and lawfully making use of an audible signal only, the driver of every
other vehicle shall do the following unless otherwise directed by a police officer:
(1) Yield the right-of-way;
(2) immediately drive to a position parallel to and as close as possible to the right-hand edge
or curb of the roadway clear of any intersection; and
(3) Stop and remain in such position until the authorized emergency vehicle has passed.
(b) The driver of a motor vehicle upon approaching a stationary authorized emergency
vehicle, when the authorized emergency vehicle is making use of visual signals meeting the
requirements of K.S.A. 8-1720, and amendments thereto, or subsection (d) of K.S.A. 8-1722, and
amendments thereto, shall do either of the following:
(1) If the driver of the motor vehicle is traveling on a highway that consists of at least two
lanes that carry traffic in the same direction of travel as that of the driver's motor vehicle, the
driver shall proceed with due caution and, if possible and with due regard to the road, weather
and traffic conditions, shall change lanes into a lane that is not adjacent to that of the stationary
authorized emergency vehicle; or
(2) if the driver is not traveling on a highway of a type described in paragraph (1), or if the
driver is traveling on a highway of that type but it is not possible to change lanes or if to do so
would be unsafe, the driver shall proceed with due caution, reduce the speed of the motor vehicle
and maintain a safe speed for the road, weather and traffic conditions.
(c) From and after the effective date of this act and prior to July 1, 2001, a law enforcement
officer shall issue a warning citation to anyone violating the provisions of subsection (b).
(d) This section shall not operate to relieve the driver of an authorized emergency vehicle
from the duty to drive with due regard for the safety of all persons using the highway.
346.072 Passing stopped emergency vehicles, tow trucks and highway machinery equipment.
346.072(1) If an authorized emergency vehicle giving visual signal, a tow truck flashing red
lamps, as required by s. 347.26(6)(b), or any road machinery or motor vehicle used in highway
construction or maintenance displaying the lights specified in s. 347.23(1)(a) or (b), with respect
to a motor vehicle, displaying the lights specified in s. 347.26(7), is parked or standing on or
within 12 feet of a roadway, the operator of a motor vehicle approaching such vehicle or
machinery shall proceed with due regard for all other traffic and shall do either of the following:
346.072(1)(a) Move the motor vehicle into a lane that is not the lane nearest the parked or
standing vehicle or machinery and continue traveling in that lane until safely clear of the vehicle

Wisconsin
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or machinery. This paragraph applies only if the roadway has at least two lanes for traffic
proceeding in the direction of the approaching motor vehicle and if the approaching motor
vehicle may change lanes safely and without interfering with any vehicular traffic.
346.072(1) (b) Slow the motor vehicle, maintaining a safe speed for traffic conditions, and
operate the motor vehicle at a reduced speed until completely past the vehicle or machinery. This
paragraph applies only if the roadway has only one lane for traffic proceeding in the direction of
the approaching motor vehicle or if the approaching motor vehicle may not change lanes safely
and without interfering with any vehicular traffic.
346.072(2) In addition to any penalty imposed under s. 346.17(2), any person violating this
section shall have his or her operating privilege suspended as provided in s.343.30(10).

1.2.6 Good Samaritan Laws
Good Samaritan laws potentially have two components (1) duty to assist and (2) protection from
liability.
Iowa

Kansas

Wisconsin

613.17 Emergency assistance in an accident. A person, who in good faith renders emergency
care or assistance without compensation, shall not be liable for any civil damages for acts or
omissions occurring at the place of an emergency or accident or while the person is in transit to
or from the emergency or accident or while the person is at or being moved to or from an
emergency shelter unless such acts or omissions constitute recklessness. For purposes of this
section, if a volunteer fire fighter, a volunteer operator or attendant of an ambulance or rescue
squad service, a volunteer paramedic, a volunteer emergency medical technician, or a volunteer
registered member of the national ski patrol system receives nominal compensation not based
upon the value of the services performed, that person shall be considered to be receiving no
compensation. The operation of a motor vehicle in compliance with section 321.231 by a
volunteer fire fighter, volunteer operator, or attendant of an ambulance or rescue squad service, a
volunteer paramedic, or volunteer emergency medical technician shall be considered rendering
emergency care or assistance for purposes of this section. For purposes of this section, a person
rendering emergency care or assistance includes a person involved in a workplace rescue arising
out of an emergency or accident
65-2891 (a) Any health care provider who in good faith renders emergency care or assistance at
the scene of an emergency or accident including treatment of a minor without first obtaining the
consent of the parent or guardian of such minor shall not be liable for any civil damages for acts
or omissions other than damages occasioned by gross negligence or by willful or wanton acts or
omissions by such person in rendering such emergency care.
895.48(1) Any person who renders emergency care at the scene of any emergency or accident in
good faith shall be immune from civil liability for his or her acts or omissions in rendering such
emergency care. This immunity does not extend when employees trained in health care or health
care professionals render emergency care for compensation and within the scope of their usual
and customary employment or practice at a hospital or other institution equipped with hospital
facilities, at the scene of any emergency or accident, en route to a hospital or other institution
equipped with hospital facilities or at a physician's office

A few states have Good Samaritan laws that specifically protect engineers from liability during
an emergency. The Virginia Law is one example: “8.01-226.2 Any licensed professional
engineer or licensed architect who, in good faith and without charge or compensation, utilizes his
10

professional skills in providing rescue or relief assistance at the scene of or in connection with a
natural or manmade disaster or other life-threatening emergency, shall not be liable for any civil
damages for acts or omissions on his part resulting from the rendering of such assistance or
professional services in the absence of gross negligence or willful misconduct.”
Under common law people have no obligation to assist in an emergency. The duty to assist laws
in Minnesota, Vermont and Rhode Island obligate people to help anyone who is endangered
during an emergency: The Minnesota Law is an example: “604A.01. A person at the scene of
an emergency who knows that another person is exposed to or has suffered grave physical harm
shall, to the extent that the person can do so without danger or peril to self or others, give
reasonable assistance to the exposed person. Reasonable assistance may include obtaining or
attempting to obtain aid from law enforcement or medical personnel. A person who violates this
subdivision is guilty of a petty misdemeanor.” The duty to assist law in Wisconsin is limited to
crime victims and would not pertain to work zone incident planning.

1.2.7 Penalty Enhancement
All states increase the penalty of certain traffic offences, usually speeding, that occur in work
zones. Some states will also enhance the penalty for traffic violations that might relate to
incident clearance within a work zone. Typical language from several Wisconsin statutes is: “If
an operator of a vehicle violates various sections related to [specific offences] where persons
engaged in work in a highway maintenance or construction area or in a utility work area are at
risk from traffic, any applicable minimum and maximum forfeiture specified in sub [various
sections] for the violation shall be doubled.” These offences include some that would be relevant
to incident clearance: failure to comply with an order from a police officer, failure to obey a
traffic control device or failure to obey a flagger. The wordings from Iowa and Kansas include
all moving violations. Iowa: “The scheduled fine for any moving traffic violation under chapter
321, as provided in this section, shall be doubled if the violation occurs within any road work
zone, as defined in section 321.1.” (805.8A) Kansas: “The secretary of transportation shall post
signs informing motorists that conviction of a traffic infraction, which is defined as a moving
violation … committed within a road construction zone … shall result in a fine which is double
the fine listed in the uniform fine schedule.”

1.2.8 Model Laws
The laws cited in the previous sections are narrowly focused. They place some of the burden for
incident removal on drivers, allow for some protection of incident responders from traffic and
give law enforcement officers the powers to completely clear an incident. “Model laws” have
been developed that recommend additional driver responsibilities and additional powers to
persons who are in a position to clear incidents beyond current state law. These “model” laws do
not make specific mention of work zones. “Incident Responders' Safety Model Law” and
“Emergency Responder Safety Institute Model Law” are two examples of how laws can be more
assertive in protecting responders to incidents.

1.2.9 Discussion
Given the variations in these laws from state to state, it is important that those people writing
work zone incident management plans be familiar with the specific language of their own state
laws and seek legal advice for any necessary clarifications and interpretations. The lack of
uniformity between states may be problematical if there are long distance travelers who are not
familiar with the laws pertaining to a given work zone.
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1.3 Incident Management within State or International Guidelines for
Temporary Traffic Control
The MUTCD discusses temporary traffic control (TTC) in the context of either work zones or
incident management areas, but not both. Some states and countries have addressed the
possibility of an incident within a work zone in their guidance on TTC.

1.3.1 Washington
The State of Washington has issued “Work Zone Traffic Control Guidelines”, which offers brief
guidance on incident management within work zones. (8) “The immediate response to an
emergency situation must, by necessity, make use of whatever devices and equipment are
available. Assistance from the Washington State Patrol and WSDOT Incident Response Team
may be appropriate. The use of flares is allowed unless flammable material is present.
Implement the appropriate traffic control plan (lane closure, etc.) if the situation is expected to
last longer than 60 minutes. This allows for short duration operation, while traffic control
assistance arrives.”

1.3.2 England (United Kingdom)
In a document “Guidance for Safer Temporary Traffic Management”, England’s Highways
Agency has detailed planning procedures for incidents within work zones. (9) England requires
that highway construction and maintenance projects have a Health and Safety Plan that includes
emergency procedures and responsibilities. In terms of scope of projects covered: “All
temporary traffic management operations should be rigorously designed, planned and
implemented, irrespective of scale. However for minor works, it may be more practical to apply
the principles contained within this document to produce generic designs and method statements
which are appropriate for specific sections of highway and operations.” The document places a
large emphasis on “risk assessment” in the design of TTCs. Among many other requirements,
plans should cover:
•
•
•
•
•
•
•
•
•
•
•

Incident management of emergency services
Site clearance by emergency services
Communications agreements
Routing of emergency vehicles
Space for safety zones
Space for vehicle recovery areas
Diversion routes
En route information for drivers
Incident management administrative procedures, including reporting
Staff training on incident management
Impact on construction schedule due to an incident

The report defines risk assessment as covering these topics.
•
•
•
•
•

Avoid or reduce foreseeable risks by changing operation/method
Combat the risk with control measures that protect everyone
Minimise residual risk by reducing the number of persons potentially affected
Ensure all staff are appropriately trained and competent
Familiarise all staff with the incident reporting and management system
12

•

Allocate personal protective equipment (PPE) to affected workforce

1.3.3 Colorado
Of all the states, Colorado has shown the greatest leadership in the area of incident management
planning for work zones. In its report, Guidelines for Traffic Incident Management in Work
Zones (Noyes, 2003) (4), Colorado extrapolates upon experiences from nine case studies (some
are work zones) to demonstrate how incident management can be included in work zone traffic
plans. Colorado recommends a comprehensive, multidisciplinary approach that follows
traditional principles of transportation planning. Extensive examples, drawn mostly from the T
REX project, illustrate all the major steps in preparing plans. Various parts of the Colorado
report will be discussed later in this document.

13

II

Planning Principles

A work zone incident management program basically consists of three phases: pre-planning,
upon-incident, and post-planning.

Incident Management Program
Time Phases

• 

• 

Pre-planning phase

• 

Upon-incident phase

• 

Post-planning phase

•  Build consensus
•  Develop response procedures
•  Follow the procedures
•  Make judgments and adjustments
•  Documentation
•  Evaluate the program
•  Refine the program

Pre-planning

This phase has two fundamental functions: 1) build consensus among all response agencies and
foster a cooperative spirit to improve inter-agency communication and coordination, and 2)
develop response procedures in as much detail as possible to minimize the impacts of incidents
on the highway facilities in the project area.
The level of complexity of the plan depends on the intensity and duration of the project. This
should be determined by the “work zone traffic planner”. The work zone traffic planner might
be a state DOT traffic management staff member, or a traffic consultant named by the DOT, or
the project contractor, whoever leads the effort for the development of the incident management
program. For the purpose of this report, the program leader is called the work zone traffic
planner.
Planning processes in this phase are indicated in the chart below. Each step is further explained
in the following subsections.
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Pre-planning Processes for Work Zone Incident
Management Programs

Define Project Needs
Identify
Stakeholders

- Personal resource list
- Roles and responsibilities

Define Project Needs
Define
Project Needs

- Interagency agreements
- Protocols, policies, laws

Define Project Needs

Develop Alternatives

Define Project
Needs
Evaluate
& Recommend
Alternatives

Define Project Needs

Implement Alternatives

Documentation
Documentation

Needs
SetDefine
GoalsProject
& Objectives

- Goals
- Objectives

- Alternatives
- Requirements

- Criteria
- Packages
- Resource list

- Response manual
- Information
dissemination
procedures
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2.1

Identify Stakeholders

Good working partnership and leadership is the key for success of any program, especially for
multi-agency involved programs that require constant and intense inter-agency cooperation, such
as work zone incident management programs. The chart below illustrates types of agencies that
need to be considered by the work zone traffic planners.

Types of Response Agencies that may Involve
in Work Zone Incident Management
•	 Transportation Agencies -- federal, state and local DOTs
•	
•	
•	
•	
•	
•	
•	

and highway agencies that operate and maintain the
highway network in the project area.
Law Enforcement -- state, county and city police
departments that are responsible for public safety and
enforcement.
Fire/Rescue -- local fire department, ambulance, and
support response agencies, may include volunteer or private
fire and rescue organizations.
Towing and Recovery -- usually provided by private
sectors through contracting with the government.
Emergency Medical Services -- usually provided by fire
departments or ambulance agencies
Hazardous Materials Contractors -- fire department or
private companies that provide cleanup services for
HAZMAT incidents
Media -- public or private sections that collect, and
disseminate traffic information to the motoring public.
Other response Agencies -- such as transit operators,
environment protection agencies, regional authorities
(metropolitan planning organizations, council of
governments, etc.)

In this step, the work zone traffic planner needs to identify all responding agencies affected by
the work zone project. Their roles and responsibilities in incident management responses should
also be discussed and documented. Guidelines for Traffic Incident Management in Work Zones
(Noyes, 2003) gives an example list of responding agencies’ roles in incident management (4).
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Example

US 36 Boulder Turnpike Incident Management
Plan (2001): Agency Roles (4)
First Responder
9 Determine severity of incident and condition of persons
involved and relay to dispatch
9 Identify if hazardous materials are involved
9 Act as incident command leader until relieved
Law Enforcement
9 Isolate and protect the scene
9 Provide traffic control and implement alternate routes as
needed
9 Investigate the incident
9 Release information related to activities at the scene
Fire/EMS
9 Respond to fire and Contain the incident
9 Rescue, remove and treat injured persons
9 Request containment or clean-up resources
9 Release information related to activities at the scene
CDOT
9 Provide and place all required traffic control
9 Provide sand or special equipment as requested
9 Notify all agencies of incident as required
9 Investigate and repair damages to roadway
9 Release information related to activities at the scene
Local Jurisdiction
9 Release information related to activities at the scene
9 Assist with detour management
Coroner
9 On scene investigation
9 Release information related to activities at the scene
Towing/Recovery
9 Respond quickly to incident when called
9 Remove vehicle(s) in a safe manner

Another concerned agency in an incident management program is the medical examiner’s office.
In case of incidents involving fatalities or severe injuries, the medical examiner should be
informed immediately, and usually the bodies and involved vehicles should not be moved from
the scene until the medical examiner or the coroner has completed the investigation. However,
waiting for the arrival of medical examiners can greatly delay the clearing of an incident,
especially in rural work zones. Some states have implemented policies “giving medical
examiners the power to delegate to responder agencies the authority to move fatal victims from
the roadway when their presence endangers others, and to provide liability protection for
personnel who perform these actions.” (3)
17

2.2

Define Project Needs and Problems

One obstacle to work zone incident management planning is that each project is unique with
respect to its geographical characteristics and jurisdictional issues, and so are its needs and
problems. There is no uniform solution to every work zone project, so a better understanding of
the severity, impacts, and locations of incident-related problems is necessary before the incident
management program is designed.

2.2.1 Work Zone Intensity
Work zone intensity determines the level of complexity of the incident management program.
“Long-term, complex reconstruction projects necessitate comprehensive programs with
significant investment in equipment and procedures to support the project. Short-term projects in
low volume, rural areas may simply require an initial meeting and ongoing coordination with
appropriate response agencies.” (4)
Generally, work zone intensity can be described by three factors: time duration of the project,
work zone length, and number of traveling lanes closed (Figure 2-1). Other factors also
contribute to work zone intensity, such as highway classes, project locations (rural/urban), origin
travel volume, etc. These specific factors should be considered by the work zone traffic planner
to make judgment on the work zone intensity.

Number of lanes closed

Major
Medium
Minor

Length (miles)
Duration
(days/months)

Figure 2-1. General Factors for Work Zone Intensity
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Example

Work Zone Categories (Ohio DOT)
Major Impact Project
9 affects the traveling lanes of interstate or multi-lane highways
9 have few or no alternate routes
9 closes a highway
9 is new highway improvement
Medium Impact Projects
9 two-lane resurfacing
9 bridge repair with traffic maintained
9 large guardrail replacement and installation
9 pavement striping
9 raised pavement marker installation
No Impact Projects
9 fence work
9 mowing
9 bridge painting not over traffic
9 other projects not on or adjacent to the pavement

2.2.2 Work Zone Impacts
Work zones usually have limited access, narrowed shoulder area, decreased or shifted traveling
lanes, and the presence of barriers or distractions, which are all potential factors that increase the
possibility of incidents. The work zone traffic planner should work together with transportation
agencies or other concerned partners to determine project details and potential impacts to the
highway system and incident response activities in the project area. This step may involve data
collection, data compilation, and brainstorming. Considerations of existing problems, if any, are
also included, such as locations of high incident rates, access issues, delayed response activities.
For large complex projects, impacts of work zones to the highway systems can be estimated by
network modeling or simulation.
“Freeway Incident Management Handbook” (10) gives the typical capacity reduction of
freeways during work zone activities (Table 2-1).
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Table 2-1

Typical Capacity during Work Zone Activities (10)

The Ohio Department of Transportation approved a policy regarding traffic management in work
zones in 2000 (11). It says “the criteria used to determine the impact of proposed work zones
shall be queue length”. A set of thresholds used to determine work zone queue lengths is also
given.

Example

Thresholds Shall be Used for the Evaluation of Project
Queue Lengths as Determined by the
Computer Model (Ohio DOT) (11):

9
9

9
9

For queues less than 0.75 miles, the work zone impacts are
acceptable.
For queues greater than 0.75 miles and less than 1.5 miles,
the work zone impacts are acceptable if the queue exceeds
0.75 miles for two hours or less. Where queues are
expected to exceed 0.75 miles for any period of time,
additional advanced work zone warning signing should be
specified.
For queues longer than 0.75 miles for more than two hours
or longer than 1.5 miles for any period of time, the work
zone impacts are unacceptable. Alternate strategies shall
be considered per the provisions of this policy.
A vehicle will be considered part of a queue if its average
operating speed is approximately 10 mph or less. Discretion
is required by the District personnel during both the analysis
portion and field evaluation of the implemented work zone
in determining what constitutes a queue. In general a
condition that causes driver frustration due to stop and go
operations should be considered a queue.
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2.2.3 Institutional Issues
At this point, all responding agencies should get together and discuss their concerns about the
project, develop inter-agency agreements, and build communication paths. This is the
foundation of good cooperation and coordination among responding agencies during the whole
incident management program.
Issues to be considered in this step may include:
•  Understand each other’s roles and responsibilities, limitations and requirements
•  Establish personnel recourse list and contact procedure
•  Identify existing protocols
•  Develop inter-agency agreements
•  Define appropriate procedures on concerned issues
•  Establish communication routines
Contact procedures used for I-70 Mountain Corridor Incident
Management Program (4)

Example

I-70 Mountain Corridor Incident Management
CDOT Notification Flowchart

Eisenhower
Tunnel
Hanging
Lake
Tunnel

Responsibilities
Notify Level
Contacts

Notification
TMC

Hanging
Lake
Eisenhower
Tunnel

Notification
TMC

Notify Level
Contacts

Eisenhower
Tunnel
TMC

Notify Level
Contacts

Notification

(Phone numbers are for official use
only.)
Hanging Lake Tunnel
Phone: 970-945-3840
877-945-3840
* Immediately notify TMC and traffic
operations center at Eisenhower
Tunnel
Eisenhower Tunnel
Phone: 970-468-2131
303-512-5730
* Immediately notify Road Control.
TMC and traffic operations
at Hanging Lake Tunnel.
TMC (Transportation
Management Center)
Phone: 303-512-5830
800-353-6604
* Immediately notify traffic
operations centers at both tunnels.
* Send out travel and media
advisories to incident level
contacts

Hanging
Lake
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2.3

Set Goals and Objectives

2.3.1 Generic Goals
Goals serve as guiding principles for program development and describe the desired
achievements that will result from the system. As goals reflect long-term aspirations, the goals
of an incident management system are to create a more effective response from all cooperating
agencies and provided resources. Thus goals need to be multi-agency in scope, and must be a
coherent set representing all affected agencies of the program.
Goals of an incident management system may consist of five aspects of concerns: mobility,
safety, resources, institutional issues, and public perception. These generic goals would likely
pertain to a wide variety of projects, but should be customized for each situation.

Generic Goals for Work Zone Incident
Management Programs
Goal 1

Improve work zone mobility

Goal 2

Improve work zone safety

Goal 3

Efficiently and effectively use resources

Goal 4

Improve inter-agency cooperation

Goal 5

Improve public perception

Goal 1

Improve work zone mobility
This goal’s aim is to reduce the delay and congestion caused by traffic incidents
and restore traffic to normal conditions as efficiently as possible, and if necessary,
to encourage and improve the use of alternate routes.

Goal 2

Improve work zone safety
This goal targets the safety of incident responders, work crews, and motorists. It
requires safely clearing the incident site while appropriately managing the
affected flow until full capacity is restored, as well as reducing the probability of
secondary incidents.

Goal 3

Efficiently and effectively use resources
As long as budget is an issue in a program, efficient and effective use of given
resources is critical. Strategies and approaches should be developed to decrease
the resources, especially overtime and excess staff requirements, used to react to
traffic incidents and reduce liability for responding agencies.
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Goal 4

Improve inter-agency cooperation
A successful incident management program requires continuous, active and
professional engagement of all public and private partners. A traffic incident
management toolbox of integrated policies, strategies, and technologies would
help to improve the system.

Goal 5

Improve public perception
Effective outreach programs can develop better public relations and public
expectations for response agencies. Also, well informed motorists are less
stressed during incidents and are able to make changes to avoid delays or hazards,
relieving traffic demand at the incident site and reducing the probability of
secondary incidents.

2.3.2 Generic Objectives
Objectives typically define the specific, often measurable, level of performance that would be
required to progress toward a given goal. Developing objectives helps define the opportunities
for system improvement and provide specific results to be attained.
Many of the objectives target specific incident management functions. Seven major functions of
incident management system are illustrated in the chart below.

Major Functions of IM Programs
Incident detection and verification
Response
Site management
Clearance
Information dissemination
Training / Education
Documentation / Evaluation

Incident detection and verification:
detection procedures bring an
incident to the attention of the responding agency, and verification obtains
detailed information of the precise location and nature of an incident to enable the
defining of the resources needed and the level of impact to the highway.
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Response:
an inter-jurisdictional, cross-functional, and multidisciplinary
effort for the safe and rapid deployment of appropriate personnel, equipment, and
communication links necessary to address life-safety issues as well as manage the
traffic and subsequent clearance.
Site management: it includes assessing incidents, notifying, coordinating, and
maintaining communication links among response agencies. It also involves the
deployment of proper traffic control plans to manage the affected flow until full
capacity is restored. Effective site management minimizes traffic disruption
while maintaining a safe workplace for responders and reducing the probability of
secondary incidents.
Clearance: it is the process of clearing the incident (of vehicles, wreckage,
debris, spilled material) from the roadway and the immediate area to return the
traffic to normal conditions.
Information dissemination:
this procedure uses a variety of
communications media to relay traffic incident conditions to travelers, so that they
can avoid delays or congestion by making/changing travel plans accordingly.
Motorists who are informed of an incident can use that information to make
changes to their travel plans are less frustrated and less likely to become caught in
the resulting delay.
Training / Education :
multi-agency training for response personnel can
enhance understanding of each agency’s responsibility, improve inter-agency
cooperation, and improve safety and program quality.
Documentation / Evaluation:
formal documentation and regular
evaluation allows for periodic review of the incident management programs on a
quantified basis. This can help to effectively identify areas that require
improvements and confirm the value of effective practices.
Generic objectives are categorized under each of the five goals and associated with the specific
incident management phases. Major sources of the generic objectives are this report, Washington
report Framework for Developing Incident Management systems (5), Colorado report Guidelines
for Developing Traffic Incident Management Plans for Work Zones (4), and FHWA Traffic
Incident Management Handbook (10).
Project goals and objectives should be determined by consensus of all responding agencies, in
light of the complexity and needs of the project. It is not necessary to select all the possibilities
from the generic lists. Each selected objective may be customized to the situation.
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Generic Objectives for Work Zone Incident
Management Programs
Goal 1

Improve work zone mobility
Minimize detection and verification times
Minimize notification times among response agencies
Minimize the time needed to transport equipment to
an incident location.
Minimize incident investigation time
Minimize number of closed lanes
Minimize the length of exposure
Minimize road and lane closure times
Minimize motorist delay
Minimize traffic demand at and approaching the
scene without causing severe impacts on surrounding
streets
Provide data for automated incident detection
Provide temporary surveillance system for high
incident locations
Improve coordination with the diversion route’s
traffic control system to carry the increased traffic
volume

Goal 2

Improve work zone safety
Minimize the response time of emergency medical
services
Minimize the time necessary to identify the character
of the hazard material cargo
Minimize the traffic hazards near the incident
location
Maximize the safety of responders and travelers
Exercising proper and safe on-scene management of
personnel and equipment
Improve personnel training for site response
Improve personnel training for response to hazards
material incidents
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Goal 3

Efficiently and effectively use resources
Minimize the personnel cost associated with incident
management
Minimize the cost to motorists of incident related
delay
Maximize the use of existing communication
resources
Protect the roadway and private property from
unnecessary damage during the removal process
Develop resource sharing agreements

Goal 4

Improve inter-agency cooperation
Maximize understanding of agency perspectives and
responsibilities
Maximize information sharing among agencies
Maximize coordination between response and
transportation agencies
Establish inter-agency field communications
Employ advanced communication technologies
among agencies
Develop administrative coordination among agencies
Form consensus among agencies

Goal 5

Improve public perception
Educate drivers to improve their reactions to traffic
incidents
Providing timely, accurate information to the public
that enables them to make informed choices
Provide motorists with information about the cause of
their delay to minimize their level of frustration with
the road system
Adequately informing motorists of the incident
location and the scope of the incident
Improve the public image of the response agencies
Foster wide dissemination of real-time traffic
information
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2.4

Develop Alternatives

Work zone incident management alternatives are developed based on two basic characteristics of
work zones: intensity of work zones and level of incidents.

Basic Factors Determining Work
Zone Incident Management
Intensity of Work Zones
•	 Construction length
•	 Number of traveling lanes affected
•	 Duration of construction
Level of Incidents
•	 Number of lane closures
•	 Partial or complete blockage
•	 Time needed until full recovery of
roadways
Categorization of work zones by intensity has been discussed earlier in this section. Once the
project has been located in one of the work zone levels, the next step is to establish incident level
scenario and develop responding alternatives associated with each scenario.
As for incident level classification, there are many different dimensions and variations of
incidents. Generally, incident level is determined by its impact on the highway network, usually
measured by time and severity of lane blockage. As indicated in the introduction of this study,
MUTCD defined three levels of incident severity which is useful to define work zone incident
levels (1):
•	 A major incident “typically involves closing all or part of a roadway facility for
a period exceeding 2 hours.”
•	 An intermediate incident “typically affects travel lanes for a time period of 30
minutes to 2 hours, and usually requires traffic control on the scene to divert road
users past the blockage.”
•	 A minor incident “typically disabled vehicles and minor crashes that result in
lane closures of less than 30 minutes.”
In Guidelines for Traffic Incident Management in Work Zones (4), an example of incident levels
and associated actions is given from the T-REX project.
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An example of incident Levels and associated actions from
T-REX Traffic Incident Management Program (4)

Example
T-REX
Tr

Level
1

2

3

Impact to Roadway
Impact to traveled
roadway estimated to be
less than 30 minutes
with no lane blockage.
--Or-Impact to traveled
roadway is estimated to
be less than 30
minutes with lane
blockages.
Impact to traveled
roadway estimated to be
greater than 30
minutes, but less than
2 hours with lane
blockages, but not a
full closure of the
roadway.

Congestive impact to
traveled roadway is
estimated to be greater
than 2 hours or
roadway is fully closed
in any single direction.

Actions to be Taken
Follow agency protocols

Contact the CDOT Traffic Operation Center (TOC)
The CDOT TOC will:
> Contact COT Region 6 Maintenance Supervisors

Establish Incident Command
Consider designating staging areas
The CDOT TOC will:
> Consider implementing alternate routes
> Update CDOT and T-REX web sites
> Activate Highway Advisory Radio (HAR) & signs
> Place messages on dynamic message signs (DMS)
> Fax out advisories to Level 2 contacts
> Contact:
> CDOT Region 1 and 6 Maint. Supervisors
> CSP and local communication centers
> E-470 Command Center
> CDOT Public Information Officer (PIO)
> SECC Pubic Information Officer
Establish Command Center or Post
Coordinate with CDOT to implement alternate routes
Consider designating staging areas
Contact the CDOT Traffic Operation Center (TOC)
The CDOT will:
> Update CDOT and T-REX web sites
> Activate Highway Advisory Radio (HAR) & signs
> Place messages on Dynamic Message Signs (DMS)
> Fax out advisories to Level 2 and Level 3 contacts
> Contact:
> CDOT Region 1 and 6 Maint. Supervisors
> CSP and local communication centers (303-239-4501)
> E-470 Command Center
> CDOT Public Information Officer (PIO)
> SECC Pubic Information Officer
> Denver OEM (303-640-9999)
> Aurora OEM
> Arapahoe County OEM
> Douglas County Emergency Management
> Signal jurisdictions on alternate route
> Request METS broadcast notification
> Request update to emsystem.com
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2.5

Alternative Evaluation and Recommendation

Alternatives can be evaluated based on their expected benefits, estimated costs, and prioritization.
Both short- and long-term strategies can be formulated and alternatives be assigned priorities. A
major task of this step is to develop evaluation criteria, which is a set of performance measures to
help measure the effectiveness of the incident management program and provide a focus for the
partners. Evaluation criteria should be established in a way to reflect the selected goals and
objectives, as well as to fully describe the major components of the alternatives.
The report, Framework for Developing Incident Management Systems Revised (5), gives an
outline for alternative evaluation. It also indicates that the “evaluation criteria can be formal or
informal. Less formal decision making is often appropriate for selecting among incident
management techniques that are reasonably similar (or extremely dissimilar) and where only one
agency is impacted by the management action. More formal evaluation techniques are needed
when the differences among alternatives are more complex.”
Example

Guidelines for Alternative Evaluation from Washington State
Transportation Commission report (5)
EVALUATION CRITERIA

SPECIFIC CONCERNS

Personnel

• 
• 
9
• 
9
• 
• 
• 

Equipment

•  type and quantity of equipment needed
•  who will operate/own the equipment

Financial

•  cost of alternative
9 revenue sources

Other

•  time required to set-up alternative
9 potential benefits
•  distribution of benefits among agencies
(e.g. overtime reductions, etc.)
9 operational problems
•  need for interagency agreements
•  general implementation difficulties

the number of staff needed
type of staff needed (job specialties)
training required
agencies providing staff
union rules
availability for overtime
short notice availability
dispatching of personnel to the incident
scene
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When recommending alternatives, several cost-effective strategies that can be considered are as
follows (4, 12):
• 
• 
• 
• 
• 
• 

2.6

Use existing communication resources;
Use wireless communication to avoid intensive cost on cable burial;
Contract for communication services (‘leased lines”);
Long-term infrastructure needs in communication should be considered;
Build ITS devices early in the project; and
Use temporary or portable devices.

Implement Alternatives

At this stage, practical problems will come into play. Many implementation issues must be
addressed at this stage. The issues may include:

Implementation Issues in Work Zone
Incident Management Programs

$

• 

• 
• 
• 

• 
• 

Funding sources
Operational responsibilities
Personnel training
On scene communications
On-site command
Investigate of alternative routes
Public information

An incident response manual should be developed and distributed to all responding personnel to
ensure operational procedures and responsibilities and on-site communications and command.
Inter-agency training is also critical to program implementation. Public education and
information dissemination approaches should also be addressed at this point. If the work zone
traffic planner decides to employ a dedicated project web site, it may be launched and start to
broadcast construction-related information immediately.

• 

Upon-incident

The upon-incident phase is the actual clearance practices. Once an incident is detected or
verified, field responding personnel come into play.
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2.7

Perform Operations

Certain operation procedures should be followed by the responders to accomplish a
systematically well organized and coordinated effort to clear the site and minimize the impact
of the incident. The field personnel should be able to make appropriate judgment to the
situation and take proper actions under a variety of circumstances. Personnel training and work
experience are very valuable to field responses. Specific actions to be taken to manage
incidents are further discussed in the next section of this report.
Besides field response activities, real-time information dissemination is another major issue at
this stage. The question is how to efficiently and effectively inform the traveling public about
the current roadway conditions, so that 1) they can be aware of possible congestions or delays,
2) they can make traveling changes accordingly, and 3) they can safely go through a detour
route, if any, and get back to the main roadway. Information dissemination approaches include
variable message signs, highway advisory radios, phone lines, dedicated websites, signs, etc.
Predetermined communication channels and procedures are critical for effective on-scene
information dissemination.

• 

Post-planning

Post-planning mainly focuses on monitoring, reviewing and revision of the program. It provides
an opportunity for the concerned agencies to track and evaluate the performance of the program,
and improve the program.

2.8

Reevaluate and Refine Programs

Regular data collection allows program managers to assess the effectiveness of their efforts, to
identify areas for improvement, to demonstrate the benefits provided by the program, and to
support requests for additional resources. Regular debriefings have also proved effective in
continuously reevaluating traffic incident management alternatives. Measurements that can be
used to evaluate the performance include:

• 
• 
• 
• 
• 

Weekly measured peak hour travel time through the total length of the project,
Monthly observed or reported number of incidents,
Monthly reported incident detection time, verification time and clearance time,
Monthly measure total delay caused by incidents,
Monthly measured number of calls to the hotlines and hits on web sites, etc.

Refining of the program is based on the actual performance of the responding procedures upon
an incident, and largely relies on the genuine communication and coordination from both upper
management and field-level personnel. Feedback from the public and motorists are also
important input of this step. If any part of the program is revised, all responding agencies should
be updated. Another concern of the work zone traffic planner is to assess if there is impact of the
incident on the construction progress.
The chart below illustrates the three phases and planning processes for work zone incident
management programs.
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Planning Processes for Work Zone Incident
Management Programs
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Potential techniques that can be used in work zone incident management are listed and
summarized in Section III of this report. Each option is given a short description, and the most
selected items (from our expert panel) are further investigated.
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III.

Options for Improving Incident Management

3.1

General Tools List

About 100 techniques were identified from literature reviews as being used in general incident
management systems. The techniques are organized into different stages in incident
management. A list of the techniques and a short description of each is presented below. Major
sources of the list are Framework for Developing Incident Management Systems (5) and
Enabling Technologies for Mayday Systems (13).

3.1.1 Detection and Verification
1. Aerostat Traffic Surveillance: Use aircrafts, especially balloons or a dirigible to monitor
the traffic and detect incidents (tested by I-95 coalition, FOT 12).
2. Advanced Vehicle Control: AVC systems can prevent incidents in both the longitudinal
and lateral directions, and can also allow motorists to be automatically rerouted to avoid
congestion. The technology is still being developed and very costly. The
implementation will likely be in stages. (transport and private agencies)
3. Aircraft Patrol: Use airplanes or helicopters to detect incidents and provide up-to date
traffic information. Requires training effort about how to report incidents. (transport or
police or private agencies)
4. Automatic Crash Detection: A crash detection sensor anticipates an imminent or
existing collision and is used to activate passenger safety systems before the collision
occurs or shortly afterwards. It can also be used to activate an automatic call to 911
provided the collision is deemed severe enough. (transport agencies)
5. Automatic Vehicle Identification: Relies on the tracking of a specific vehicle to
determine whether an incident has occurred. Requires vehicles to be equipped with an
electronic tag unique to each vehicle. (transport agencies)
6. Broadband Wireless Communications: Use broadband wireless communication method
among agencies to reduce detection and verification times. (all agencies)
7. Cellular Telephone Monitoring: Relies on the tracking of a specific vehicle to
determine whether an incident has occurred. When the cell phone is on but not
necessarily in use, computer software can be used to easily calculate the vehicle’s
location and time. (transport agencies)
8. Central Information Processing and Control Site: A control center which monitors,
collects and analyzes traffic performance, incident, and incident response information
from multiple agencies and jurisdictions. It serves as an information resource for
responding agencies. (transport or private or transport, police, private, transit, and media
agencies)
9. Citizens’ Band (CB) Radio Monitoring: Establishes a radio frequency dedicated to
incident reporting. Can be incorporated with transit bus drivers, service patrol operators,
truckers and delivery operators in the system. (transport or police and media agencies)
10. CCTV: Allows visual surveillance of the freeway, provides quick assessment of incident
severity to send appropriate equipment. (transport agencies)
11. Dedicated Freeway/Service Patrol: Can reduce response time in areas of intense
congestion or limited access; many minor incidents or disablements can be cleared with
the responding patrol vehicle. (transport or police or private agencies)
12. Directional Antennas: An antenna that transmits or receives maximum power waves
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over long distances. (transport agencies or all)
13. Emergency Motorist Aid Call Boxes/Telephones: Appropriate in isolated or limited
access area where detection times are lengthy. Requires utility work. (transport or police
agencies)
14. FM Position Location Systems: Signals transmitted from commercial FM radio stations
are used to compute the location of vehicles. (transport agencies)
15. Incident Phone Lines: Similar to 911; allows the public to call one number for
emergency response. Requires informing the public of the number and continued
cooperation with media agencies. (transport or police and media agencies)
16. Inductive Loop Detectors: Traffic flow provides information that can be sent via a
communications link from the loop amplifiers to a central observation station. A
computer equipped with incident detection software can indicate any incident occurrence.
(transport agencies)
17. Global Positioning Systems: A satellite-based navigation system. With a commercial
receiver, GPS can be used to determine the position of a user within 100 meters. Since
the satellite network is maintained by the US Government, the only direct cost to the user
is the cost of the commercial GPS receiver.
18. Local/state Police Dispatch: Sends response vehicles and necessary equipment to
incident sites efficiently and quickly. (transport or police agencies)
19. Location Monitoring Services: Authorized to operate within a certain band of
frequencies, uses spread spectrum transmissions to network base stations and compute
location at a control center using time difference of arrival measurements. (transport or
police agencies)
20. Long Range Area Navigation: Originally designed 30 years ago to be used for ships at
sea. LORAN is a land-based radio navigation system which uses low-frequency waves to
provide signal coverage. It determines location based on the reception of transmissions
and associated timing. (transport or police agencies)
21. Microwave Radar Detectors: The radar antenna emits microwaves and the reflected
waves are received and processed to detect the presence of vehicles and the speeds.
(transport or police agencies)
22. Motorist Cellular Call-ins: Uses cellular phone systems to report incidents and allows
drivers to directly contact the dispatch office. Information on the correct procedures for
reporting accidents (incident type, location, direction) should be distributed to cellular
phone users. (transport or police and media agencies)
23. Multi-sensor Surveillance Aircraft: Multi-sensor operator work station is placed within
an aircraft for traffic surveillance. (transport or police and media agencies)
24. Networking (Enhance 911: Provides call routing to the appropriate Public Safety
Answering Point (PSAP) along with display of the calling number, address, and in most
cases, the name of the subscriber at the calling number. (police agencies)
25. Odometer Dead Reckoning: Odometers and heading sensors such as compasses are used
to determine a vehicle’s direction of travel, and magnetic wheel motion sensors are used
to determine its instantaneous speed. These continuous measurements are computerprocessed to determine the vehicle’s current location. (transport or police agencies)
26. Peak Period Motorcycle Patrols: Operate in congested areas during peak hours or in
areas that suffer from high incident rates. Provide added surveillance, reduce response
time, reach and assess the incident site quickly, and allow traffic control procedures to
begin early. (police agency)
27. Probe-based Traffic Surveillance Systems: Use vehicles that have been outfitted with
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tracking technology, specified for the purpose of being monitored to provide real time
traffic information. (transport or police agencies)
28. Satellite Communications: Can establish permanent communication links between two
points on earth which are simultaneously visible to the satellite. Satellite communication
may be used to transmit the user’s position location data to the PSAPs. It has an
advantage especially in rural regions, where very few people may pass by to offer
assistance; the large distances require more rapid emergency notification times. (transport
or police agencies)
29. Satellite Positioning Systems: Low Earth Orbit (LEO) satellites use triangulation to
estimate the position of a vehicle that transmitted a distress message with the vehicle’s
identification, time of day, and date to the satellite network, and then relay that position
estimate to the ground station along with the distress message. (transport or police
agencies)
30. Signpost Navigation: A series of radio beacons with IDs is placed along the routes on
utility poles. The beacons send out a low-powered signal which can be detected by a
vehicle fitted with a receiver. (transport or police agencies)
31. Terrestrial Radio Frequency Networks: Use a licensed radio channel to transfer
information between base station and mobile users. A single radio transmitter is capable
of reaching a multitude of receivers. The radio channel can be used to either transmit or
receive data at a particular time. (transport or police agencies)
32. Ties with Taxi or Transit Companies: Improve incident detection efforts and provide
other traffic information, by taking advantage of transit or taxi vehicles already equipped
with radios. (transport or police and transit or private agencies)
33. True Presence Radar Detectors: The radar antenna emits electromagnetic waves and the
reflected waves are received and processed. The transmitted frequency changes
constantly with respect to time. The FMCW radar functions as a presence detector. It
can also measure vehicle speed when its field of view or footprint in the direction of
vehicle travel is divided into range bins. (transport or police agencies)
34. Video Image Processing: Relies on the tracking of a specific vehicle to determine
whether an incident has occurred. Cameras record a particular vehicle’s location when it
passes one camera and when it passes a second camera downstream. (transport agencies)
35. Volunteer Watch: Volunteers can be used to observe the freeways during peak hours
from vantage points near high incident locations. Training is required. (transport or
police agencies)

3.1.2 Response
1. Advanced Vehicle Control: (See 3.1.1.2)
2. Alternative Route Planning: In the case of a lane blocking incident, motorists can be
directed to use preplanned alternative routes to help mitigate the impacts of the incident.
Use of these routes requires prior analysis of the freeway corridor. All responding
agencies must then be made aware of these routes. Such routes require adequate
temporary or permanent signing at key locations. (transport agencies)
3. Automatic Vehicle Location: Allows dispatchers to instantly determine the location of
any vehicle, thus improving dispatching and response times if the system is detailed and
accurate. On-board navigation systems, terrestrial-based location systems, or GPS
systems can be used. (transport or police agencies)
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4. Central Information Processing and Control Site: (See 3.1.1.8.)
5. Closely Spaced Milepost Markers: Allows for more accurate location of accidents by
incident response personnel and citizens reporting incidents. (police agencies)
6. Computer Aided Dispatch System: Use GIS or GPS systems to facilitate more accurate
dispatch. (police or private agencies)
7. Dedicated Freeway/Service Patrol: (See 3.1.1.11.)
8. Emergency Vehicle Access: In areas with limited access, movable barriers and U-turns
at key locations can reduce response times. All responding agencies must then be
informed of the existence and usage of these access routes. (transport agencies)
9. Equipment and Materials Resource List: A comprehensive list of available equipment
or materials. Information includes locations and operators (radio channels and/or cell
phone numbers and/or off-hour phone numbers) of equipment. (all agencies)
10. Equipment Storage Sites: Equipment and materials could be stored at key locations near
areas that experience high incident rates. (all agencies)
11. Geographic Information System: Allows detailed mapping of an area, including its
infrastructure, resources, and utilities. GIS could also be combined with automatic
vehicle location, allowing dispatchers to exactly locate and dispatch the nearest vehicle.
12. Improved Interagency Radio Communication: Each respondent vehicle can
communicate with any other respondent vehicle and all can understand and use a
common radio language or lingo. May require the purchase of compatible two-way radio
systems or installation of cell phone systems. (all agencies)
13. Incident Response Database: Provides consistent and comprehensive incident
information for improved resource allocation and cost recovery. (transport or police or
fire and rescue agencies)
14. Incident Response Manual: Predetermined chain of command and responses that can
facilitate decision-making, communications and site management. Must be written as a
cooperative effort by all responding agencies.
15. Motorist Assistance Patrols: Operate through the construction area and provide
assistance where needed. Usually use specially equipped vehicles and deal with minor
disablements and repairs. (transport or police or private agencies)
16. Ordinances Governing Travel on Shoulders: Minimum shoulder width ordinance.
(transport agencies)
17. Peak Period Motorcycle Patrols: (See 3.1.1.26.)
18. Personnel Resource List: A comprehensive list of available personnel from each of the
responding agencies, including transportation, police, fire and rescue, private and media
agencies. Information includes geographic or jurisdictional responding area, radio
channel or cell phone number. Need to be frequently updated. (all agencies)
19. Personnel Training Programs: Personnel are trained about each responding agency’s
needs and requirements. (all agencies)
20. Public Education Program: Inform the public regarding disabled vehicle removal
policies, and could be part of a larger public information program. (all agencies)
21. Tow Truck/Removal Crane Contracts: Contracts may be established with private
agencies to allow immediate use of necessary equipment without prior collection of a
permit. (transport and private agencies)
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3.1.3 Site Management
1. Administrative Traffic Management Teams: Comprised of officials from all response
agencies, including transportation, police, and fire and rescue agencies. Can quickly
provide necessary funding and resources through the establishment of cooperative
agreements and improved interagency relationships. (all agencies)
2. Adaptive Signal Control: Signal control devices based on the demand of the additional
traffic diverted from the freeway. (transport agencies)
3. Alternative Route Planning: (See 3.1.2.2.)
4. Automatic Cargo Identification: Relies on the identification of a specific cargo,
independent of the vehicle, to determine, in the event of an incident, the presence of a
hazardous material. (transport or police or fire and rescue and private agencies)
5. Central Information Processing and Control Site: (See 3.1.1.8.)
6. Command Posts: Allows information and instruction to disseminate from a single
central location, improves efficiency and reliability of information. (all agencies)
7. Flashing Lights Policy: An official set of guidelines may be established to specify the
appropriate times to use flashing lights and the best type to use. (transport agencies)
8. Identification Armbands: Allow quick differentiation between responders and public or
media personnel. (all agencies)
9. Improved Interagency Radio Communication: (See 3.1.2.12.)
10. Incident Response Database. (See 3.1.2.13.)
11. Incident Response Manual: (See 3.1.2.14.)
12. Incident Response Teams: Interdisciplinary teams trained in handling large or severe
incidents. Someone must be available to coordinate all of the responding personnel. (all
agencies)
13. “Move-it” Law: Requires motorists move disabled vehicles out of the traffic flow as
quick as possible (without the presence of officials) if conditions of vehicles and drivers
allow so. (transport or police agencies)
14. On-site Courtesy Patrols: Operate in work zones to provide services to motorists in case
of emergencies. (transport or police agencies)
15. Peak Period Motorcycle Patrols: (See 3.1.1.26.)
16. Personnel Training Programs: (See 3.1.2.19)
17. Properly Defined Parking for Response Vehicles: A set of guidelines may be
established to describe the proper parking of response vehicles. Ensures that excess lanes
are not blocked by response vehicles and smooth operation of incident management
processes is not impeded. (transport or police agencies)
18. Properly Defined Traffic Control Techniques: A standard set of traffic control
guidelines may be defined for various lane blocking configurations. (transport and private
and transport fire and rescue agencies)

3.1.4 Clearance
1. Accident Investigation Sites: A turnout from the freeway mainline that provides
motorists and police a place to fill out accident reports and possibly place necessary
telephone calls. Signage is required to notify the motoring public of the existence and
use of this facility. (transport and police and private agencies)
2. Administrative Traffic Management Teams: (See 3.1.3.1.)
3. Advanced Vehicle Control: (See 3.1.1.2.)
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4. Alternative Route Planning: (See 3.1.2.2.)
5. Automated Debris Recovery System: A self-propelled vehicle that can pick up and store
debris from the roadway and later dispose of it at a suitable location. (transport agencies)
6. Close Range Photogrammetry: Uses off-site triangulation from crash site photographs
to locate the objects of interest. It is faster than the other methods, but this is a relatively
new technique that requires a high quality digital camera, and other analysis support.
(police agencies)
7. Dedicated Freeway/Service Patrol: (See 3.1.1.11.)
8. Emergency Vehicle Access: (See 3.1.2.8.)
9. Hazardous Materials Manual: Describes the procedures appropriate for incidents that
involve hazardous substances.
10. Identification of Fire Hydrant Locations: A comprehensive list gives the exact location
of all fire hydrants that are easily accessible from the main freeways, highways, or
expressways. Adequate signage should be used to immediately recognize the locations in
the field. (fire and rescue agencies)
11. Incident Response Manual: (See 3.1.2.14.)
12. Incident Response Teams: (See 3.1.3.12.)
13. Inflatable Air Bag Systems: Right overturned vehicles. (transport agencies)
14. Motorist Assistance Patrols: (See 3.1.2.15.)
15. “Move-it” Law: (See 3.1.3.13.)
16. Ordinances Governing Travel on Shoulders: (See 3.1.2.16.)
17. Personnel Training Programs: (See 3.1.2.19.)
18. Policy Allowing Variable Lane Closures: In the case of a lane blocking incident,
variable lane closures can facilitate the necessary vehicle removal. Adequate signage and
notification should be used to inform the public (transport and police agencies).
19. Public Education Program: (See 3.1.2.20.)
20. Push Bumpers: Patrol cars or small response vehicles can be equipped with a push
bumper, which allows patrol cars/response vehicles to move disabled vehicles off the
traveled way without the use of a tow truck. (police agencies)
21. Quick Clearance Policies: Requires response personnel clear the site as quickly and as
safely as possible. (all agencies)
22. Responsive Traffic Control Systems: Ramp metering devices and other similar devices
can limit congestion in the immediate area, and provide more space for response vehicles.
Signing or media should be used to inform the motoring public of the cause of delay.
(transport agencies)
23. Total Stations Surveying Equipment: New technologies such as infra-red electronic
distance measurement can reduce the time required for accident investigation. The data
can be downloaded into a CADD system for accident re-creation modeling. (police
agencies)

3.1.5 Information Dissemination
1. Central Information Processing and Control Site: (See 3.1.1.8.)
2. Construction Information Hotline: Public can call for construction information.
(transport agencies)
3. Externally-Linked Route Guidance Systems: Require vehicles to be equipped with invehicle guidance systems. A communications link, such as a radio data system or a
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cellular communications system, from an external source could then provide real time
traffic information. (transport agencies)
4. Highway Advisory Radio: A dedicated radio frequency providing information about
traffic and alternative routes during congested periods. Variations include HAR Portable
System, and HAR Truck System. (transport agencies)
5. Improved Media Ties: Shift the task of incident-related information dissemination from
public agencies to private media agencies. Information must be effective and accurate
and therefore come from a single central point. (transport and police and fire and rescue
and media agencies)
6. Internet Web Sites: Web sites that provide updated information about the construction,
the traffic condition, roadway condition, etc. (transport agencies)
7. In-vehicle Navigation Device: Guiding devices installed in vehicles that can provide
direction or routing information.
8. LifeLink Telemedicine: Provide video and teleconferencing between emergency
medical technicians and doctors at nearby hospitals. (medical agencies)
9. Portable Changeable Message Signs: Potable display devices that provide real time
traffic information to the motoring public. (transport agencies)
10. Radio Data Systems: To inform motorists of severe congestion or necessary rerouting
when the information is pertinent. When traffic information is pertinent, RDS would
automatically switch the car radio to the strongest of several signals given out by the
transmitters. When the traffic message is through, the radio would return to its previous
FM broadcast. (transport agencies)
11. Traffic Channel on Cable TV: Announces important traffic information through TV
programs; can also be used to educate public. (transport agencies)
12. Traffic Telephone Information Line: Public can call to inquire about traffic conditions,
and construction status. (transport agencies)
13. Travel Data Server: Contains information from various ITS components, and provides
necessary input to a multimodal traveler information system. (transport agencies)
14. Variable Message Signs: VMS can communicate special warnings and directional
information such as lane closures, traffic diversions, and slow traffic ahead. (transport
agencies)
15. Wizard CB Alert Systems: Designed to warn heavy-vehicle drivers of upcoming delays
at constructions sites or incidents in advance. The unit automatically broadcasts alert
messages over a CB channel. (transport agencies)

3.1.6 Training/Education
1. Administrative Traffic Management Teams: (See 3.1.3.1.)
2. Central Information Processing and Control Site: (See 3.1.1.8.)
3. Hazardous Materials Manual: (See 3.1.4.9.)
4. Identification of Fire Hydrant Locations: (See 3.1.4.10.)
5. Incident Response Manual: (See 3.1.2.14.)
6. Personnel Resource List: (See 3.1.2.18.)
7. Personnel Training Programs: (See 3.1.2.19.)
8. Public Education Program: (See 3.1.2.20.)
9. Quick Clearance Policies: (See 3.1.4.21.)
10. Ties with Taxi or Transit Companies: (See 3.1.1.32.)
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3.1.7 Documentation/Evaluation
1.
2.
3.
4.
5.

3.2

Alternative Route Planning: (See 3.1.2.2.)
Incident Response Database: (See 3.1.2.13.)
Incident Response Manual: (See 3.1.2.14.)
Personnel Resource List: (See 3.1.2.18.)
Routinely Meeting: Concerned response agencies routinely gathered together to identify
problems, discuss issues, evaluate programs, and modify plans if necessary. (all agencies)

Results of the Expert Panel

In order to evaluate the above incident management techniques, a questionnaire was designed to
rate them from 0 to 4 in terms of their applicability and effectiveness in work zones by our expert
panel. (A sample questionnaire is appended at the end of the report.)
Eleven responses have been collected from our expert panel covering ten states across the
country. In time order of responses, the responders are Dan Sprengeler (Iowa DOT), PE Work
Zone Traffic Control Engineer; Mark Bortle (Iowa DOT), PE. Traffic Safety/Automation
Engineer; Thomas Notbohm (Wisconsin DOT/ Bureau of Highway Operations), Traffic
Operations Engineer; David Rush (Virginia DOT), Senior Transportation Engineer, State Work
Zone Safety Coordinator; Robert Sork (Oregon DOT), TOC Manager; Kurt Miyamoto
(Kansas DOT), MwSWZDI Technical Advisory Committee Member; Alan Phillips (Ohio DOT),
Emergency Response Coordinator; Dan Smith (Missouri DOT), MwSWZDI Technical
Advisory Committee Member; Dennis Huckaba (Bureau of Operations, Division of Highways,
Illinois DOT), P.E., Traffic Control Engineer; Steve Kite (Work Zone Traffic Control Unit,
North Carolina DOT), PE, Project Engineer; Arland Smith (PB Farradyne in Fort Lauderdale),
Incident Management Specialist.
Final ratings of the techniques were obtained by summing the eleven responses. For each
technique, applicability and effectiveness were scored separately. Therefore, the highest score
could be 44 for either applicability or effectiveness. The final rating was based on the total
scores of both applicability and effectiveness. Complete ratings of the list are presented in
Appendix B.
The table below indicates the most supported techniques in order of rating for each incident
management stage.
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Table 3-1. Evaluation of Most Supported Techniques for Work Zone Incident
Management
Detection & Verification
Closed Circuit Television (CCTV) cameras
Motorist Cellular Call-Ins
Local/State Police Dispatch

Applicability Effectiveness Total
37
36
73
30
31
61
31
29
60

Incident Response
Motorist Assistance Patrols
Personnel Training Programs
Emergency Vehicle Access
Improved Interagency Radio Communication
Incident Response Manual
Equipment and Materials Resource List
Closely Spaced Milepost Markers
Tow Truck/Removal Crane Contracts

Applicability Effectiveness Total
37
41
78
35
36
71
34
35
69
32
33
65
33
32
65
32
31
63
29
31
60
30
29
59

Site Management
Properly Defined Traffic Control Techniques
Alternative Route Planning
Personnel Training Programs
Quick Clearance Policies and “Move-it” Laws
Improved Interagency Radio Communication
Incident Response Manual
Command Post
Incident Response Teams

Applicability Effectiveness Total
38
40
78
38
36
74
35
36
71
36
35
71
32
33
65
33
32
65
30
34
64
30
30
60

Clearance & Recovery
Dedicated Freeway/Service Patrols
Quick Clearance Policies & “Move-it” Laws
Incident Response Manual
Responsive Traffic Control Systems
Emergency Vehicle Access

Applicability Effectiveness Total
31
31
62
33
28
61
33
27
60
31
29
60
31
28
59

Information Dissemination
Portable Changeable Message Signs (CMS)
Improved Media Ties
Internet Web Sites
VMS
Central Information Processing and Control Site

Applicability Effectiveness Total
41
40
81
34
35
69
36
33
69
31
32
63
30
32
62
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Note:
1. In this report, Response and Site Management were two separate functions in
work zone incident management, however, they were considered together in the
original questionnaire. This table is thus organized into five functions, while
Appendix B has four functions.
2. Safety was included in the original questionnaire but is not considered as an
option for work zone incident management, and therefore is not included in this
table/report.
3. Training/Education and Documentation/Evaluation were not included in the
original questionnaire.

3.3

Recommendations

Recommendation of options for work zone incident management is developed based on the
evaluation results (Table 3-1). In this section, the most supported techniques for each incident
management stage are briefly summarized, followed by detailed investigation of each technique.

3.3.1 Detection and Verification
The most supported techniques for detection and verification purposes are closed circuit
television (CCTV) cameras, motorist cellular call-ins, and local/state police dispatch. The
result is consistent with the findings of FHWA ITS’ cross-studies of incident management (14),
as indicated in the figure below.

Other techniques, such as networking
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(enhanced-911), video image processing, aerostat traffic surveillance, automatic vehicle
identification, and cellular location etc., have not been widely used in incident management or
their applicability and effectiveness have not been recognized. Each might have potential for
being applied in work zone IMS as the technologies mature and are tested.

3.3.2 Incident Response
Time saving is critical in improving incident response. Motorist assistance patrols rate above
other options because they are very efficient in providing timely assistance to motorists, quickly
clearing minor incidents, and managing the sites. Personnel training, response manual,
resource list, and tow contracts all aim to prepare the responders as well as possible before the
incidents occur, therefore fostering timely, orderly, and efficient response activities once an
incident has been verified. Well designed emergency vehicle access can reduce response times
considerably, especially in work zone areas with limited access. Improved interagency radio
communication provides better cooperation among all response agencies, which is very
important in multi-agency projects such as work zone incident management.

3.3.3 Site Management
Traffic control is a major task of site management. Properly defined traffic control
techniques, alternative route planning, personnel training and response manual ensure the
proper management of the traffic upon incidents through pre-planning approaches. “Move-it”
laws minimize unnecessary blockage of the roadways, while quick clearance policies require
the responders perform activities quickly and safely. Improved interagency radio
communication, command posts, and response teams provide better cooperation and foster
efficient use of recourses among all on-site personnel.

3.3.4 Clearance
Incident clearance aims to recover the roadways to normal condition as quickly and as safely as
possible. “Move-it” laws and quick clearance policies provide a guide to address these issues.
Responsive traffic control systems can efficiently mitigate on-site congestion and delay by
coordinating with surrounding facilities. Service patrols can quickly clear minor incidents and
help manage sites.

3.3.5 Information Dissemination
Most travelers are willing to follow the instructions and appreciate the information provided
when that information comes from a timely, trusted and well-understood system. CMS,
Internet web sites, and VMS are all good approaches to inform the motorists. Improved media
ties alleviate the burden of information dissemination on public agencies. A Central
information processing and control site ensures accurate and single-source information.

3.3.6 Training/ Education
Successful training programs guarantee proper response activities and ensure responders’
safety. A personnel resource list and response manual are important components of training
programs. A public education program informs the public of related policies, regulations, etc.
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3.3.7 Documentation/ Evaluation
An incident response database provides a consistent and comprehensive approach to document
and analyze field performance. Periodic meetings give the responding agencies the
opportunities to gather together and evaluate and refine the incident management programs.
The table below lists the links of recommended techniques for work zone incident management,
and their associated functions in incident management process.
Table 3-2

Recommended Options for Work Zone Incident Management
Options

Closed Circuit Television (CCTV) Cameras

p45

Motorist Cellular Call-ins

p46

Local/State Police Dispatch

p47

Motorist Assistance Patrols

p48

Personnel Training Programs

p50

Emergency Vehicle Access

p51

Improved Interagency Radio Communication

p52

p52

Incident Response Manual

p54

p54

Equipment and Materials Resource List

p56

Closely Spaced Milepost Markers

p57

Tow Truck/Removal Crane Contracts

p58

p48
p50
p51

Properly Defined Traffic Control Techniques

p59

Alternative Route Planning

p61

Quick Clearance Policies & “Move-it” Laws

p63

Command Post

p65

Incident Response Teams

p67

Responsive Traffic Control Systems

p50

p54

p54

p63

p68

Portable Changeable Message Signs (CMS)

p69

Improved Media Ties

p70

Internet Web Sites

p71

VMS

p72

Central Information Processing and Control Site

p73

Personnel Resource List

p74

Public Education Programs

p75

Incident Response Database

p77

Periodic Meetings

p80
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CCTV
Closed Circuit Television cameras allows visual surveillance
of the freeway and provides quick assessment of incident
severity to send appropriate personnel and equipment to the
site. Incident response and site management can also be
improved through the monitoring of the progress of incident
responses, provided that good communications exist between
the TOC that monitors the cameras and the response agencies.
Usually CCTV is more successful at verification and
monitoring site status than at detection.
•

Functions
•	 Detect incidents
•	 Verify incidents
•	 Allow visual surveillance of the freeway
•	 Provide quick assessment of incident severity
•	 Monitor incident response progress

•

Requirements
•	 Technical considerations
•	 It is only used in major locations, due to the high cost.
•	 Requires human operators to review the output or software detects
unusual events.
•	 Detection algorithms cannot be relied on for detection purposes due to
high rates of false alarms.
•	 Equipment considerations
•	 Density of cameras to cover the whole area
•	 Height of cameras to look over the scene

•

Involved agencies
•	 Local transportation authorities

•

Examples/experiences/resources
•	 Traffic Incident Management Handbook, pp. 3-4
http://ops.fhwa.dot.gov/Travel/traffic/freeway_management_handbook/FMOH
_FHWA-OP-04-003_Complete_All.pdf
•  Incident Management: Detection, Verification, and Traffic Management
http://www.fhwa.dot.gov/tfhrc/safety/pubs/its/pabroch/fotincident.pdf
“High quality video (unusually high magnification lensing) surveillance
does not yield significantly improved incident verification, but it
provides better performance at nighttime, and in identification of
support needs at the incident site.”
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Motorist cellular call-ins
Motorist calls using cellular telephones have become the primary means of incident detection in
most urban areas. Cellular phone systems are used to report incidents and allow drivers to
directly contact the dispatch office. This method is timely, almost costless, and has a high
detection rate. It is especially valuable in rural areas, where incident detection is very difficult
and response time is critical.
•

Functions
•	 Detect incidents
•	 Verify incidents (incident type, location, direction, etc)

•

Requirements
•	 Technical considerations
•	 Provide and promote toll-free numbers to the traveling public
•	 Distribute information to cell phone users on the correct procedures for
reporting incidents
•	 Call takers can be trained to obtain more useful and specific information
about an incident from callers (direction, location, extent of closure,
number of patients, anticipated duration of closure, hazardous materials
involved)
•	 Equipment considerations
•	 Toll-free number
•	 Call takers

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Media

•

Examples/experiences/resources
•	 The I-880 Field Experiment: Effectiveness of Incident Detection Using
Cellular Phones
http://www.path.berkeley.edu/PATH/Research/Featured/0599/Default.htm
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Local/State Police Dispatch
When an incident is detected, the local dispatcher
relays the incident information to an officer in the
area of the incident, who will locate the incident,
assess its impact and response needs, and return the
information to the dispatch office to contact the
appropriate incident response groups. This
approach can send response vehicles and necessary
equipment to incident sites efficiently and quickly.
•

Functions
•	 Verify incidents
•	 Assess incident severity
•	 Improve incident response

•

Requirements
•	 Technical considerations
•	 Vehicle location technology can be used to track emergency vehicles and
dispatch the closest one to the incident site
•	 Computer-aided dispatch
•	 Take motorist phone calls for incident reporting
•	 Personnel training on dispatching and response
•	 Equipment considerations
•	 Radio communication system
•	 Police dispatch center

•

Involved agencies
•	 Police agency
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Motorist Assistance Patrols
Motorist Assistance Patrols is ranked at the top of
response techniques by the expert panel. Assistance
patrols travel in specially equipped vehicles to
provide necessary assistance to motorists to clear
stalled or disabled vehicles off the roadway. It is
especially effective in work zones because detection
and response time is critical in areas with limited
access and lower levels of service. Similar options
are dedicated on-site courtesy patrols, and
freeway/service patrols.
HELP patrol vehicle from BIG I project

•

Functions
•	 Offer motorist assistance
•	 Clear minor incidents
•	 Assist traffic control at incident scenes
•	 Communicate with the TOC
•	 Improve motorist’s satisfaction

•

Requirements
•	 Technical considerations
•	 Operation hours and locations (peak hours only or high accident-rate
locations only), and number of patrol vehicles depends on the work zone
situations.
•	 Personnel training may include emergency medical response, traffic
control, and general policies, etc.
•	 Equipment considerations
•	 Two-way radio communication to the Transportation Operations Center
•	 Emergency or traffic control signs
•	 Gasoline
•	 First aid kits
•	 Tows or push bumpers

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Private tow companies

•

Examples/experiences/resources
•	 Connecticut Highway Assistance Motorist Patrol (CHAMP)
http://www.ct.gov/dot/cwp/view.asp?a=1390&Q=259404&dotPNavCtr=%7C
•  Successful Incident Management on a Major Reconstruction Project
TRB 2002 Annual Meeting CD-ROM
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•	 Incident Management and Assistance Patrols: Assessment of Investment
Benefits and Costs, NCDOT Research Project 2003-06
http://www.ncdot.org/planning/development/research/2003-06.html
•	 Freeway service patrols
http://www.calccit.org/itsdecision/serv_and_tech/Freeway_servpat/freewayser_
rep_print.htm
•	 Incident Management : Detection, Response, and Operations State-of-thePractice Report for I-95 Corridor Coalition agencies
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full10.pdf
•	 Guidelines for Developing Traffic Incident Management Plans for Work Zones
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf

Guidelines for Courtesy Patrol from T-REX Traffic Incident
Management Response Manual (2001)
•
•
•
•

Patrol corridor for disabled vehicles or other traffic impediments.
Assess project area for traffic conditions and notify CDOT TOC of conditions
Inform motorists of the services performed by the courtesy patrol.
During Accident Alerts, provide information motorists involved in minor accidents
of responsibilities for moving and reporting the accident.
• Courtesy Patrol Operator will maintain the response log, which will be turned into
Segment Supervisor at the end of each shift (see attached).
• Level 1 Incidents:
- Notify CDOT TOC dispatch
- Incident to be cleared within 10 minutes of arrival.
- If non-injury incident (e.g. flat tire, out of gas, stall, debris), get the vehicle
moving or push/tow to a drop site.
- If minor accident and Colorado State Statute 42-4-1602 applies, take picture,
inform motorists of “Move It” law requirements, and encourage that the scene
be cleared immediately.
• Level 2 and Level 3 Incidents:
- Notify CDOT and TOC dispatch
- Remain on the scene until scene commander arrived (law enforcement,
fire/rescue personnel or jurisdictional representative).
- Provide assistance to scene commander as requested.
- Monitor and pick up light debris on roadway.
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Personnel Training Programs
Interagency, multi-disciplinary training is critical to improving response times. Training
contents vary from responding agencies’ priorities and responsibilities to general response
procedures including taking motorists phone calls, providing emergency medical services,
communicating to other partners, investigating incident site, making decisions on level of
responses, dealing with hazardous materials, etc.
•

Functions
•	 Promote better understanding of different agency responsibilities and
procedures
•	 Improve coordination and cooperation among agencies
•	 Enhance on-scene safety
•	 Efficient use of available resources
•	 Decrease response and clearance time

•

Requirements
•	 Institutional considerations
•	 Requires high priority from all responding agencies
•	 All responding agencies need to be involved, and one must take the
leadership to coordinate the group
•	 Technical considerations
•	 Determine training methods and approaches (workshops, conferences,
videos, exercises, debriefings)
•	 Training programs should be documented and distributed among
responding agencies
•	 Evaluate and refine programs
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Fire/rescue
•	 911 dispatch
•	 Towing companies

•

Examples/experiences/resources
•	 http://www.cbs.state.or.us/external/osha/pdf/workshops/305w.pdf
Example of a training program
•	 http://www.ifsta.org/
Instructions for fire departments on highway incident management
procedures
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Emergency Vehicle Access
In areas with limited access, movable barriers and U-turns at key locations can reduce response
times. Improved access to major incident sites can also be obtained by providing freeway access
ramps and by allowing emergency vehicles to travel on HOV lanes and freeway shoulders.
•

Functions
•	 Reduce response time
•	 Reduce clearance time

•

Requirements
•	 Institutional considerations
•	 Need multi-agency effort and agreement on identifying and usage of
access locations
•	 Technical considerations
•	 Identify locations of poor access
•	 All responding agencies must then be informed of the existence and
usage of these access routes
•	 Equipment considerations
•	 Signage
•	 Devices needed to relocate movable barriers

•

Involved agencies
•	 Local transportation authorities
•	 Others involved

•

Examples/experiences/resources
•	 Interstate 59 Contraflow Plan for Hurricane Evaluation Traffic Control
http://www.gomdot.com/cetrp/ContraflowPlan_10_01_03.pdf
Emergency vehicle access
“During normal interstate traffic flow official and emergency vehicles
are allowed access between northbound and southbound lanes by
way of signed Emergency Vehicle Crossings. During contraflow
operations these emergency vehicle crossings will be barricaded and
closed to all evacuation traffic. There are five (5) signed Emergency
Vehicle Crossings between Picayune and Hattiesburg located at the
following mile markers: 22.6, 38.2, 44.1, 47.7 and 54.4.”

•	 MUTCD Chapter 4F. Traffic Control Signals for Emergency Vehicle Access
http://mutcd.fhwa.dot.gov/HTM/2003/part4/part4f.htm
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Improved Interagency Radio Communication
Incident response performance can be dramatically enhanced by institutionalizing information
sharing among agencies (mainly during the incidents). It can be achieved by improving the radio
communication among the agencies. For example, each respondent vehicle can communicate
with any other respondent vehicle, and all can understand and use a common radio language or
lingo. Improvements can be made by expanding the number of agencies using the radio systems
or upgrading current systems.
•

Functions
•	 Eliminate repetitious commands and indirect communications among
responding agencies
•	 Decrease response time
•	 Improve site management effort

•

Requirements
•	 Institutional considerations
•	 Agreement on interagency radio communications
•	 Good interagency relationship
•	 Technical considerations
•	 Operational training on the radio systems
•	 Common radio language or lingo
•	 Radio system coverage
•	 Equipment considerations
•	 Compatible two-way radio system
•	 Cellular phone system (optional)
•	 Radio channel

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Fire/rescue
•	 Others

•

Examples/experiences/resources
•	 Report on Communication Issues
http://www.aph.gov.au/house/committee/bushfires/inquiry/report/appendixf.pdf
The report discussed major issues on interagency communication for fire
incidents in Australia. Although it is not for traffic incident management
specifically, its experience is worth noting. The report investigated many
basic issues in radio communication, such as channels, frequencies,
coverage, interoperability, ground to air communications, etc.
•	 Guidelines for Developing Traffic Incident Management Plans for Work Zones
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf
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T-REX Incident Management Channel Access from T-REX TIM
Response Manual
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Incident Response Manual
An incident response manual outlines a predetermined chain of command and responses on how
to respond to specific incident situations and who should be contacted.
•

Functions
•  Improve response efficiency
•  Enhance on-site safety
•  Facilitate decision-making and site management
•  Reduce response time

•

Requirements
•  Institutional considerations
•  Cooperative efforts of all responding agencies
•  Technical considerations
•  Keep it updated

•

Involved agencies
•  Local transportation authorities

•

Examples/experiences/resources
•  Guidelines for Developing Traffic Incident Management Plans for Work Zones
Pat Noyes & Associates September 2003
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf
Critical information for an Incident Response Manual
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

Incident levels and associated actions
Lists of response agencies
Roles and responsibilities of response agencies
Contact information and procedures
Scene management guidelines
Predetermined alternate routes
Resource information: Personnel, Equipment
Staging area locations: Apparatus, Media
Radio frequency lists
GPS coordinates or landing site lists
Accident alert packet
Project phasing information
ICS terms and information
VMS and video camera locations
Typical lane closure information
Flagging guidelines
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•  Module 8 Incident Management (Freeway Management Handbook)
http://ops.fhwa.dot.gov/Travel/traffic/freeway_management_handbook/mod8cd
.pdf

Type of information included in response manual
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Equipment and Materials Resource List
All response agencies should have a comprehensive list of available equipment or materials.
Information may include locations and operators (radio channels and/or cell phone numbers
and/or off-hour phone numbers) for large or special equipments or materials.
•

Functions
9 Save time in locating equipment or materials
9 Allow response agencies to know each other’s responsibilities and limitations

•

Requirements
9 Technical considerations
9 Need frequent update to ensure accuracy

•

Involved agencies
9 Local transportation authorities
9 Towing and recovery
9 Police agency
9 Fire/rescue
9 Hazardous materials
9 Others

•

Examples/experiences/resources
9 Incident Management Successful Practices—Improving Mobility and Saving
Lives http://www.itsdocs.fhwa.dot.gov/JPODOCS/REPTS_TE/8V001!.PDF
Incident Response Resources
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Closely Spaced Milepost Markers
Closely spaced and clearly visible milepost markers allow for more accurate location of
accidents by incident response personnel and citizens reporting incidents. Incident response will
be significantly improved especially in high incident rate areas, and when “communications
between field personnel from different agencies are limited, making it difficult for one agency to
provide specific location information to another agency’s personnel.” (5)
•

Functions
•  Provide a simple, numerical, and reliable system for locating incidents
•  Improve incident verification and response
•  Provide consistent system for recording and analysis of incident response

•

Requirements
•  Institutional considerations
•  May not applicable for everywhere
•  Technical considerations
•  Frequency of milepost signs (e.g. 1/10 mile markers)
•  Design consistency with MUTCD
•  Equipment considerations
•  None

•

Involved agencies
•  Local transportation authorities

•

Examples/experiences/resources
•  http://www.trafficincident.org/forum/digest18.html
Milepost design for Interstate/Freeways in New Jersey
“text - white,
background - green, 5 inch wide by 24 inch high (for a two digit mile)
panel, top 5 inches is white retro reflective sheeting, next 11-1/2 inches
contains 2- 4 inch "D" numbers showing the mile, next is a ½ inch white
retro reflective stripe separating the mile from the 1/10 mile, and the
bottom 7 inches contains 1- 4 inch "D" number showing the tenth.”
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Tow Truck/Removal Crane Contracts
Establish contracts with private towing companies allow immediate use of necessary equipment
without prior collection of a permit.
•

Functions
•	 Allow faster access to the equipment
•	 Improve response and clearance time
•	 Save money on using equipment

•

Requirements
•	 Legislative considerations
•	 Ensure that existing wrecker services are not adversely affected
•	 Provide the police with the authority to establish the contracts, and
determine the ground rules to use the contracts
•	 Technical considerations
•	 none
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Private tow companies

•

Examples/experiences/resources
•  Module 8 Incident Management (Freeway Management Handbook)
http://ops.fhwa.dot.gov/Travel/traffic/freeway_management_handbook/mod8cd
.pdf
Some requirements that are commonly used in wrecker contracts
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Properly Defined Traffic Control Techniques
Temporary traffic control plans are used to
facilitate traffic through an area where the traveling
flow has been disrupted. It is a pre-defined
standard set of traffic control guidelines for various
lane blocking configurations, deciding when to
close and open lanes, and when to establish
alternative routes.

•

Functions
•  Enhance safety of responders and motorists
•  Facilitate site management
•  Improve incident clearance

•

Requirements
•  Institutional considerations
•  Interagency cooperation ensure its followed in the field
•  Technical considerations
•  Advance warning sign
•  Special training
•  Equipment considerations
•  Signs or markers

•

Involved agencies
•  Local transportation authorities (define proper guidelines)
•  All other responding agencies

•

Examples/experiences/resources
•  Pre-Defined Action Plans for Traffic Control Database
http://inform.enterprise.prog.org/p75.html
•  Guidelines for Developing Traffic Incident Management Plans for Work Zones
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf
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Guidelines for lane closures and openings from the I-70
Mountain Corridor Incident Response Manual (2000)
•
•
•
•

The Incident Commander is responsible for lane closure or
opening decisions.
Next to care for the injured and protection of emergency
personnel, clearance of the traffic lanes should be a priority.
Prior to any lane closure or opening, consider the safety of
responders, patients, and the traveling public, and the ability to
preserve evidence.
Any change in the status of the roadway with regard to opening
or closing.
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Alternative Route Planning
route B
route A
hill
hill

PARK

route C

In the case of a lane blocking incident, motorists
can be directed to use preplanned alternative
routes to help mitigate the impacts of the incident.
Usually traffic is diverted when the blockage is
likely to last more than one hour. Diversion is
recommended only when the alternate route is
better than the primary route by a predetermined
threshold.

•

Functions
•	 Determine where and how much traffic can be diverted under which
circumstances
•	 Mitigate congestion
•	 Reduce secondary incidents
•	 Enhance safety

•

Requirements
•	 Institutional considerations
•	 Coordination and cooperation with local transportation agencies on
alternative route plan development is needed.
•	 All responding agencies should be made aware of the alternative routes.
•	 Technical considerations
•	 Traffic analysis of the alternative route
•	 Scenarios on each potential incident type and location
•	 Identify possible strategies to improve the diversion route, such as
signage, adaptive signal timing, lane marking and geometrics.
•	 Coordinate with the diversion route’s traffic control system to carry the
increased traffic volume.
•	 Develop approaches to inform the motorists on how to proceed on the
route and where to re-enter the primary roadway, such as signage, VMS,
etc.
•	 Equipment considerations
•  Adequate temporary or permanent signage at key locations

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Towing and recovery services
•	 Emergency medical services
•	 Others
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•

Examples/experiences/resources
•  Module 8 Incident Management (Freeway Management Handbook)
http://ops.fhwa.dot.gov/Travel/traffic/freeway_management_handbook/mod8cd
.pdf
Example of alternative route plan
•  Guidelines for Developing Traffic Incident Management Plans for Work Zones
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf
Guidelines on when to establish alternate route from TREX Traffic Incident Management Program (2001)
•

•
•
•

The use of alternate routes should only be considered when
there is full closure of the interstate in either direction or when
the Incident Commander deems it necessary for the safety of
the traveling public and responders.
In addition to the above, consideration must be given to the
extent of roadway or structural damage, and the extent of bodily
injury or fatalities.
The final determination to use alternate routes will be made by
the Incident Commander based on observation of the scene.
Remember to contact the CDOT TOC when lanes are
reopened to traffic.
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Quick Clearance Polices and “Move-it” Law
“Move-it” policies are designed to require or
encourage drivers to quickly move their
vehicles out of the travel lanes if no serious
personal injuries are involved. Quick
clearance policy is the practice of quickly and
safely removing temporary obstructions from
the traffic flow, which is primarily addressed
by response agencies (15).

•

Functions
•	 Require motorists move disabled vehicles out of the traffic flow.
•	 Require that response personnel clear the site as quickly and safely as possible.
•	 Reduce incident-induced delay.
•	 Reduce secondary incidents.

•

Requirements
•	 Legislative considerations
•	 Ordinance
•	 Technical considerations
•  Public outreach to educate the drivers on proper behavior
•	 Equipment considerations
•	 Move-it signs
•	 Advanced technologies to mitigate clearance and recovery time without
compromise thorough investigation of the incidents, such as total station
method, and photogrammetry method.

•

Involved agencies
•	 Local transportation authorities
•	 Law enforcement agencies
•	 Private tow companies
•	 Media

•

Examples/experiences/resources
•	 Quick Clearance and ‘Move-It’ Best Practices. Final Report, September 2003,
I-95 Corridor Coalition, pp. 5-4.
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full189.doc
Sample language for “Move-it” Laws and Quick Clearance
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•	 Quick Clearance and ‘Move-It’ Best Practices. Final Report, September 2003,
I-95 Corridor Coalition, pp. 5-10.
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full189.doc
Sample “move-it” signs
•	 Safe and Quick Clearance of Traffic Incidents. NCHRP Synthesis 318.
http://trb.org/publications/nchrp/nchrp_syn_318.pdf

Quick clearance law, policies, and procedures in relation to their application
within a typical traffic incident duration timeline

Authority Vehicle Tow

QUICK CLEARANCE
LAWS AND POLICIES

Authority Vehicle/Cargo Removal
Public-Private
Towing Contract
Interagency Agreements

Traffic Fatality
Certification
Policy

Driver Vehicle Removal

Incidence
Occurance

Detection
Time

Detection
and
Vertification

INCIDENT DURATION TIMELINE

Response
Time

Clearance
Time

Response

Heavy Vehicle
Identification

Removal

Restoration
Time

Normal
Flow
Restored

Heavy Vehicle
Removal

Spilled Cargo Removal

QUICK CLEARANCE
PROCEDURES

Minor Incident Report

Incidental Vehicle
Fluid Spill Removed

Crash Investigation
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Command Post
“The incident command system (ICS) consists
of a hierarchy of predefined roles and
responsibilities for incident management
command, operations, and communications.”
(14) The Commander is established initially at
major incidents where two or more responding
agencies are present. It is determined by the
nature of the incident, or usually the first person
on the scene.
•

Functions
•	 Ensures a coordinated and efficient reaction to the clearance of an incident
•	 Allows information and instruction to be disseminated from a single central
location; improves efficiency and reliability of information
•	 Eliminates the need to develop separate response plans at each incident

•

Requirements
•	 Institutional considerations
•	 Rely on cooperation of all responding agencies
•	 Technical considerations
•	 Personnel training on incident command procedures (the commander
must be fully capable of managing the incident)
•	 Common terminology
•	 Agreed command structure
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Towing and recovery
•	 Fire/rescue
•	 911 dispatch
•	 Emergency medical services
•	 Others

•

Examples/experiences/ resources
•	 Guidelines for Developing Traffic Incident Management Plans for Work Zones.
Pat Noyes & Associates, September 2003.
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf, South I-25 Corridor IM Program 2001.
•	 Command Post Advanced “TIGER” Team
http://www.uscg.mil/d1/units/msoprov/ACP/2003%20ACP/Section%205000%
20Logistics%20PDF/Command%20Post%20Setup.pdf
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•  Critical Incident Management Guidelines
http://gulliver.trb.org/publications/security/FinalCrisisManagementGuidelines.
pdf
Checklist for first responder used from New York City Transit

•  http://www.iccl.org/pressroom/icscommandpost_aapaisps2003.pdf
PowerPoint on Incident Command System
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Incident Response Teams
Incident response teams consist of multi-agency individuals trained in handling large or severe
incidents.
•

Functions
•	 Assess situations and make decisions (where to divert the traffic, how to clear
the wreckage, etc)
•	 Provide faster and more coordinated response
•	 Be the single source of information

•

Requirements
•	 Institutional considerations
•	 Someone must be available to coordinate all of the responding personnel
•	 “These individuals should be of sufficient rank to make decisions about
committing the resources of their agencies without further approval from
their superiors.” (11)
•	 Technical considerations
•	 “The same individuals report to the incident scene each time, and are
familiar with the personnel, authority, and resources of each responding
agency.” (11)
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Fire/rescue
•	 911 dispatch
•	 Emergency medical services
•	 Towing and recovery
•	 Hazardous materials services
•	 Others

•

Examples/experiences/resources
•	 Traffic Incident Management Handbook p2-17
http://ops.fhwa.dot.gov/Travel/traffic/freeway_management_handbook/FMOH
_FHWA-OP-04-003_Complete_All.pdf
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Responsive Traffic Control Systems
Responsive traffic control systems such as ramp
metering devices can limit congestion in the
immediate area and provide more spaces for
response vehicles. In addition to ramp metering,
dynamic arterial signal coordination can be
utilized to facilitate incident management
activities, such as changing the signal offset,
cycle length, split, and using adaptive signal
control according to actual demand.

•

Functions
•  Reduce clearance time
•  Reduce delay
•  Enhance responders’ safety

•

Requirements
•  Institutional considerations
•  Interagency agreement
•  Technical considerations
•  Pre-determined signal plans
•  Information system to inform the motorist of the cause of delay
•  Equipment considerations
•  Ramp meter system
•  On-street detectors
•  Signing
•  Information system (CMS)

•

Involved agencies
•  Local transportation authorities
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Portable Changeable Message Signs (PCMS)
Potable changeable message signs display messages
to inform the motoring public of unusual traffic
conditions. A PCMS can be housed either on a trailer
or on a truck bed, to allow it to be deployed quickly
for temporary uses. This is especially effective in
work zones, because of the changing work locations
and limited access.

•

Functions
•	 Inform motorists of unusual driving condition
•	 Advanced warning
•	 Divert traffic
•	 Guide traffic through complex work zones

•

Requirements
•	 Technical considerations
•	 Content of the signs must provide necessary information in a limited
space
•	 Visibility of signs
•	 Frequently updated
•	 Equipment considerations
•	 Trailer or truck
•	 Communication links

•

Involved agencies
•	 Local transportation authorities

•

Examples/experiences/resources
•	 Portable Changeable Message Sign Handbook
http://www.tfhrc.gov/pavement/ltpp/reports/03066/#whatis
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Improved Media Ties
Media Packet is distributed to local media to disseminate information during an accident. The
content may include media phone numbers, maps showing the location of the media staging area,
and/or maps of traffic detouring during a major road closure (4). This approach shifts the task of
incident-related information dissemination from public agencies to private media agencies.
•

Functions
•  Reduce cost of public information system
•  Build public awareness
•  Improve public image

•

Requirements
•  Institutional considerations
•  Single and reliable source of information
•  Technical considerations
•  Keep media up-to-date

•

Involved agencies
•  Local transportation authorities
•  Police agency
•  Media
•  Other

•

Examples/experiences/resources
•  Construction Project Media Kit http://inform.enterprise.prog.org/p59.html
•  TREX media center
http://www.trexproject.com/trex_channels/media/media.asp
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Internet Web Sites
A project website provides updated information about the construction, traffic conditions,
roadway conditions, etc.
•

Functions
•	 Provide project information
•	 Public education
•	 Provide information on driving conditions
•	 Improve agency’s public image

•

Requirements
•	 Institutional considerations
•	 Need input from all responding agencies
•	 Technical considerations
•	 Create website and maintenance
•	 Frequently updates
•	 Information needs to be provided (e.g. project status, contact information,
road conditions, related policies or ordinances, alternative routes, etc.)
•	 Equipment considerations
•	 Computer and related software

•

Involved agencies
•	 Project contractor
•	 Other concerned agencies

•

Examples/experiences/resources
•	 TREX project web site
http://www.trexproject.com/trex_channels/about/about.asp
•  Palm Beach County Interim Traffic Management System (ITMS)
http://www.palmbeachcotraffic.org/
•	 http://www.dotd.state.la.us/construc/update.asp?project=450-10-0111
•	 http://www.wilsonbridge.com/cms/cms-incidents.htm
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Variable Message Sign
A VMS provides a good communication source
for special warnings and directional information
on incidents and congestion, such as lane
closures, traffic diversions, and slow traffic
ahead. A VMS in advance of key decision
points will enable motorists to decide whether
they will enter the work zone, and where they
could best reroute to facilitate their travels.
Studies confirmed that motorists are willing to
respond to incident related travel information
from VMS provided it is clear and reliable.
•

Functions
•	 Provide en-route information
•	 Divert traffic

•

Requirements
•	 Technical considerations
•	 Format and content of the signs
•	 Frequently updates
•	 Equipment considerations
•	 Signs
•	 Communication links

•

Involved agencies
•	 Local transportation authorities

•

Examples/experiences/resources
•	 Incident Management using Variable Message Signs (VMS)
http://inform.enterprise.prog.org/p34.html
•	 Rapidly Deployed Variable Message Sign (VMS) Applications in Incident
Management
http://enterprise.prog.org/current/0304vms.htm
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Central Information Processing and Control Site
A control center monitors, collects and analyzes
traffic performance, incident, and incident
response information from multiple agencies and
jurisdictions. It links various elements of ITS
devices such as VMS, CCTV, roadside count
stations, etc., improving the level of responses
through efficient cooperation and information
sharing among response agencies.
(Picture of Milwaukee TOC)

•

Functions
•	 Collect and analyze traffic information
•	 Monitor incident status and traffic performance
•	 Update response personnel
•	 Maintain and update phone lines, website, VMS, HAR, etc.
•	 Provide a single source of information

•

Requirements
•	 Legislative considerations
•	 Policy on data sharing and information requesting
•	 Technical considerations
•	 Number of operators
•	 Hours of operations
•	 Specific training in control center operations and coordination with
response agencies
•	 Equipment considerations
•	 Computer and communication resources to obtain, store, analyze and
transmit traffic information
•	 Communication facilities with response personnel, media, or motorists

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Media
•	 Fire/rescue
•	 Other
Examples / experiences/ resources
•	 http://www.houstontranstar.org/
A multi-agency transportation management center (TMC) providing
traffic management, traveler information, and. emergency management for
the greater Houston area and Galveston

•
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Personnel Resource List
The list should include available personnel from all of the responding agencies, including agency
representatives and trained response personnel. Information includes geographic or
jurisdictional responding area, responsibilities, radio channel or cell phone number.
•

Functions
•  Save time to locate personnel
•  Improve communication and cooperation

•

Requirements
•  Institutional considerations
•  Cooperation and communication among all responding agencies
•  Technical considerations
•  Need to be frequently updated to ensure accuracy
•  Be distributed to all response agencies
•  Equipment considerations
•  None

•

Involved agencies
•  Local transportation authorities
•  Police agency
•  Fire/rescue
•  Towing and recovery
•  Emergency medical services
•  Media
•  Other
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Public Education Program
Public education program aims to knowledge the public of the policies regarding disabled
vehicle removal, such as when to remove vehicles from the roadway, what to do in case of minor
incidents. The Florida Driver Move Law says “if a damaged vehicle is obstructing traffic, the
driver of the vehicle must make every reasonable effort to move the vehicle or have it moved so
as not to obstruct the regular flow of traffic” (11).
•

Functions
•	 Faster clearance
•	 Minimize costs for response services to minor incidents
•	 Free responding personnel to other incidents
•	 Reduce delay

•

Requirements
•	 Institutional considerations
•	 Leadership and coordination
•	 Technical considerations
•	 It could be part of a larger public information program.
•	 Methods can be used include signs on highway network, public web site
providing guidance and instructions, public education campaigns,
newspapers, TV programs, etc..
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agencies

•

Examples/experiences/ resources
•	 Quick Clearance and ‘Move-It’ Best Practices
Final Report September 2003, I-95 Corridor Coalition
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full189.doc
Example of “Move It” campaign (figure below)

75

•  Quick Clearance and ‘Move-It’ Best Practices
Final Report September 2003, I-95 Corridor Coalition. p5-21
http://144.202.240.28/pman/projectmanagement/Upfiles/reports/full189.doc
Public outreach strategies
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Incident Response database
TYPE

LOCATION

DURATION
VEHICLE HOURS
OF DELAY

On shoulders
80%

15-30 M
103-205 VHD

Blocking Lanes
20%

15-30 Mins.
500-2,000 VHD

On shoulders
60%

40-45 minutes
200-1,000 VHD

Blocking Lanes
40%

45-90 minutes
1,000-5,000 VHD

On shoulders
70%

15-30 minutes
100-200 VHD

Blocking lanes
30%

30-45 minutes
1,000-1,500 VHQ

Disablements
80.66%

Recorded
Incidents
70%

All
Incidents

Accidents
9.34%

Other
10%

Unrecorded
Incidents
30%

An incident response database
provides a consistent, convenient and
comprehensive approach to gather and
compile incident information. Incident
data can be entered onto laptops in the
field, and later be downloaded to the
database server. Using database
programs in the field eliminates time
consuming note-taking and data entry,
also ensures that the same information
is collected for all incidents.

Disablements
(Many)
Accidents
(Few)

•

Functions
•	 Provide single, consistent data archive of incident information
•	 Improve data sharing and exchange
•	 Allow for research analysis through compatible data
•	 Quantify and articulate the incident management program’s value relative to its
cost

•

Requirements
•	 Institutional considerations
•	 Consistency with other IM databases
•	 Computer networks
•	 Technical considerations
•	 Database program
•	 Special training
•	 Equipment considerations
•	 Portable computer for every responding vehicle

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Any other responding agency that may use the database

•

Examples/experiences/ resources
•  Autodesk Homeland Security Initiative Incident Response Data Model
http://www3.autodesk.com/adsk/files/4459578_HLS-IncidentMgt.pdf
•	 Traffic Incident Management Handbook
http://www.itsdocs.fhwa.dot.gov/jpodocs/rept_mis/@9201!.pdf
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Data elements that are entered into the WSDOT incident response
database
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Data elements that are entered into the WSDOT incident response
database (cont’d)
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Periodic Meeting
Concerned response agencies periodically gather together to identify problems, discuss issues,
evaluate programs, and modify plans if necessary.
•

Functions
•	 Identify problems, debrief incidents, evaluate programs, summarize
experiences
•	 Document information
•	 Update information

•

Requirements
•	 Institutional considerations
•	 Leadership and coordination
•	 Technical considerations
•	 Meeting time and locations
•	 Documentation requirements
•	 Equipment considerations
•	 None

•

Involved agencies
•	 Local transportation authorities
•	 Police agency
•	 Towing and recovery
•	 Fire/rescue
•	 Emergency medical services

•

Examples/experiences/resources
•	 Guidelines for Developing Traffic Incident Management Plans for Work Zones
http://trafficincident.org/papers/2003/incident_management_guidelines_20030
919.pdf
Incident Debriefing Procedures from I-70 Mountain
Corridor IM Program (2000)
•
•
•

•

Any agency may request that the Incident Commander
schedule a debriefing for a specific incident. Requests should
be made within 24 hours following the incident.
Incident Commander will schedule the debrief and contact all
responding agencies.
The debrief should be held to constructively critique the
decisions made and actions taken at an incident to determine if
future responses need to be improved or if additional resources
or procedures are needed.
All State Patrol and other emergency agency reports should be
obtained prior to scheduling an incident debriefing.
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3.4

Alternative Packages

Incidents are unpredictable. Work zone incident management programs should be prepared for
any kind of incident. However, work zone projects are pre-designed activities. Program
requirements differ by work zone intensities. For example, a small, minor work zone project
may only need an agreement with the local response agencies specifying responsibilities and
procedures, while a large, complex project requires more formal and intense coordination and
communication among all affected agencies.
For minor-impact work zone projects, the work zone traffic planners should contact local
transportation agencies, determine whether there is an incident management program covering
the project area, identify additional needs, and develop agreements specifying responsibilities
and procedures. The chart below indicates techniques that could be used to improve incident
management performance in small work zones. Existing resources from local response agencies
or corridor/regional incident management programs can be integrated through agreements or
contracts. the work zone traffic planners also need to consider project specific needs, including
personnel resource list and contact information.

Alternative Package for Minor-Impact Work Zones

Minor-Impact
Work Zones

Existing Resources
from Local Agencies

Project
Additional Needs

TOC/CCTV
(optional)

Personnel Resource
List

Police Dispatch

Portable Work Zone
Message Signs

Training/Response
Manual

Peak Period Service
Patrols (optional)

Traffic Control
Device Resource List
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Medium-impact work zones require more efforts from the work zone traffic planner than minor
work zone projects. Alternatives should be selected based on the project needs, budgets, and the
benefit/cost of the alternatives, as indicated as “optional” in the chart below. Some permanent
ITS applications for highway management such as CCTV cameras can be deployed early in the
project.

Alternative Package for Medium-Impact Work Zones
Medium-Impact
Work Zones

Existing Resources
from Local Agencies

Project
Additional Needs

TOC/CCTV
(optional)

CCTV Cameras
(optional)

Additional Service
Patrols

Police Dispatch

Emergency Vehicle
Access (optional)

Multi-Agency
Personnel Training

Service Patrols

Personnel Resource
List

Incidence Response
Manual

Training/Response
Manual

Equipment and
Materials List

Tow Truck/Crane
Contracts (optional)

Quick Clearance
"Move-it" Laws

Alternative Route
Planning (optional)

PCMS/VMS

Internet Web Site
(optional)

Incidence Response
Database (optional)

Periodic Meetings

82

Options for Major-impact work zone projects are indicated in the chart below. Other options
that are not listed should also be considered provided they better satisfy the project goals and
objectives.

Alternative Package for Major-Impact Work Zones
Medium-Impact
Work Zones

Existing Resources
from Local Agencies

Project
Additional Needs

Traffic Operation
Center/CCTV

CCTV Cameras
(optional)

Additional Service
Patrols

Police Dispatch

Emergency Vehicle
Access (optional)

Multi-Agency
Personnel Training

Service Patrols

Personnel Resource
List

Incident Response
Manual

Training/Response
Manual

Equipment and
Materials List

Tow Truck/Crane
Contracts (optional)

Quick Clearance
"Move-it" Laws

Alternative Route
Planning

Command Post

Interagency
Communication

Incident Response
Teams (optional)

Responsive Traffic
Control Systems

PCMS/VMS

Internet Web Site
(optional)

Incident Response
Database

Periodic Meetings
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In many cases, the impact of the work zone is very small, such as a four-hour maintenance
activity on a local street. There is no need to dedicate a huge effort or waste limited resources
over-preparing for the incident management. However, to be prepared for the unpredictable,
there are still minimal requirements, as indicated in the chart below.

Alternative Package for Minimal-Impact Work Zones
Minimal-Impact
Work Zones

Existing Resources
from Local Agencies

Project
Additional Needs

Police Dispatch

Personnel Resource
List

Training/Response
Manual

Traffic Control
Device Resource List
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IV

Case Studies

A number of work zone incident management programs are summarized, including IM strategies
being used, notable experiences in planning approaches and program deployment.

4.1

Mainstreaming Incident Management in Design-Build: The T-REX
Experience

The T-REX project in Denver used a multi-agency planning process to integrate incident
management ITS features into the design-build (17, 18).
Work zone intensity: Five-year, seventeen mile of interstate and a light rail line, $1.6 billion
Program goals/objectives:
•	 “Enhance safety of incident area
•	 Reduce incident related delay
•	 Minimize incident impacts on the secondary system
•	 Reduce the cost of incidents
•	 Provide timely, accurate information to motorist
•	 Secure public and private sector cooperation implementation incident
management activities”
System elements:
•	 Four Action Groups comprising key representatives evaluated and recommended
strategies
o Command and Communication group
o Alternate Routes group
o Technology and Resources group
o Media and Public Information group
•	 Colorado state statute for “Move-it”
•	 Service patrols
•	 Procedures for review and notification of traffic control changes
•	 Interagency training
•	 On-scene procedures and preplan information to be included in the manual
•	 Alternate routes planning
•	 Segment Incident Management Teams and Project Incident Management Teams
•	 CCTV cameras
•	 VMSs
•	 HAR
•	 Public education campaigns
•	 Media packets
•	 Mass faxes to key recipients
•	 Project website
•	 Telephone information lines
•	 Regularly scheduled meetings
•	 Continuous program evaluation and revision
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Design-build concerns to facilitate Incident Management:
•	 Emergency access and egress points on freeway
•	 Accident investigation sites
•	 Phasing coordination to evaluate alternate route conflicts
•	 Connect new system into existing system
•	 Traffic monitoring with phase changes or detour routes
•	 Consistency with other adjacent incident management plans
•	 Monitor construction to ensure its consistency with the design and project
requirements

4.2

Successful Incident Management on a Major Reconstruction Project
Pacific Motorway Project, Queensland Australia

Various incident management issues were addressed on a reconstruction project in South East
Queensland, Australia. (19)
Work zone intensity: Three-year, 43km of a major inter-urban highway, $950 million
Program goals/objectives:
•	 Ensure work zone safety
•	 Ensure a smooth flow of traffic
•	 Minimize project cost
System elements:
•	 Traffic management center
•	 CCTV cameras (19 fixed cameras and 2 trailer-mounted cameras )
•	 VMSs (ten trailer-mounted mobile variable message signs and two fixed)
•	 An internet web site
•	 Traffic information hotlines (advertised via VMS, radio, newspaper)
•	 Radio announcement
•	 A volunteer traffic watch program to verify incidents
•	 A contract Motorist Assistance Service
•	 Monthly meeting of stakeholders
•	 Joint desktop and field training
Deployment experience:
•	 Highway agency and particular project team take strong leadership
•	 An Incident Management Group was established including representatives from
key stakeholders and partners to built better understanding and cooperation
between agencies.
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4.3

Incident Management Advances for the Woodrow Wilson Bridge Project

The incident management plan proposed for the Woodrow Wilson Bridge (WWB) project in the
Washington, DC region was comprehensive (20).
Work zone intensity: multi-year, seven miles of critical freeway link, $2+ billion
Program goals/objectives:
•	 “Keep traffic moving
o Ensure incident detection, verification, response and clearance times do
not increase during the construction period
•	 Maintain public safety
o Reduce the potential for secondary accidents
o Reduce the potential for injury to motorists stranded in disabled vehicles
o Provide effective incident scene management”
System Elements:
•	 Motorist cellular call-ins
•	 Special milepost markers
•	 Service patrols (24/7)
•	 Interagency cellular phones with two-way radio communications
•	 Photogrammetry
•	 A full time incident management and construction management coordinator
•	 Full shoulder or temporary emergency pull-off areas (10 ft. by 200 ft., every
quarter mile)
•	 Contract specifications supporting and facilitate IM operations
•	 An access database comparing pre- and post-construction response performance
•	 Quarterly report for evaluation
•	 CCTV cameras and detectors
•	 VMSs
•	 Roadway weather information systems
•	 Highway advisory radio station
Design-build concerns to facilitate Incident Management:
•	 Jersey barrier
•	 Full shoulder
•	 Dry standpipe system providing uninterrupted water
•	 Multi-purpose staging areas
•	 Barrier opening systems at key locations
•	 Ramp identification system
•	 Boat mooring system
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4.4

Intelligent Transportation Systems in Work Zones, a Case Study: Work
Zone Traffic and Incident Management System

The case study investigated the ITS system deployed by the Big I reconstruction project in
Albuquerque, New Mexico. (21)
Work zone intensity: Two-year, 111 lane-miles, with 45 new and ten rehabilitated bridges.
Program goals:
•	 “Provide traffic management capabilities and traveler information”
•	 “Minimize capacity restrictions due to incidents“
•	 “Enhance traveler safety”
ITS elements:
•	 A series of cameras and sensors
•	 Electronic signs (employed a set of message scenarios)
o 8 modular (expandable) DMSs
o 4 arrow dynamic signs
o 4 LED portable DMS trailers
o 4 portable traffic management systems with cameras and DMS
•	 Solar rechargeable systems for power
•	 Highway advisory radios (4 units)
•	 An internet website
•	 Media outlets (radio, newspaper, television)
•	 Motorist assistance program (two additional patrol trucks were purchased
through the construction contract)
•	 Communications equipment: spread spectrum radio, wireless Ethernet
applications, and cellular digital packet data modems
Deployment experience:
•	 Used design and construction oversight contract for the work zone ITS.
•	 Subcontractors provided all system components, software and installation to
design contractor.
•	 The New Mexico State Highway and Transportation Department (NMSHTD)
has ownership of the system after the construction.
•	 Implementation plan was developed by the contractor then reviewed NMSHTD.
•	 Bandwidth of wireless communication links was tested before installation.
•	 The vendor provided training and consultation to NMSHTD personnel.
•	 Three and a half months were used to deploy the system from concept stage to
fully operational.
•	 A Crisis Communication Plan was developed to ensure coordination procedures
would be followed by responders.
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4.5

Intelligent Transportation Systems in Work Zones A Cross-Cutting Study

The study identified and evaluated the benefits of using ITS in work zones across the country
(22).
Springfield, Illinois
Work zone intensity: over 40 miles of I-55 including the reconstructions of a bridge and
resurfacing sections of I-55.
Program goals:
•  Provide traveler information
•  Enhance traveler safety
System elements:
•  Automated Portable Real-Time Traffic Control System (RTTCS)
•  Four portable CCTV cameras
•  Eight portable traffic sensors
•  Seventeen remotely controlled portable dynamic message signs (DMS)
•  A work zone website
Lansing, Michigan
Work zone intensity: reconstruct one mile and repair seven miles of freeway, rebuild 32
bridges, at a cost of $40 million.
Program goals:
•  Provide complete, accurate and real-time traffic information to motorists
System elements:
•  Temporary Traffic Management System (TTMS)
•  Seventeen CCTV cameras
9 Twelve VMSs
•  Six queue detectors
•  National Sign and Signal's ITSworkzone™ software package
9 Construction Traffic Management Center (CTMC)
•  A project website
West Memphis, Arkansas
Work zone intensity: 12-18-month, three miles, $13.8 million
Program goals:
•  Provide traveler information
•  Enhance traveler mobility and safety
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System elements:
•	 Computerized Highway Information Processing System (CHIPS)
•	 Twelve queue detectors (spread over an even-mile stretch extending before and
after the work zone on each side)
•	 Five remotely controlled DMSs (spread over about nine miles approaching both
sides of the site)
•	 Three HAR units (range of the HARs was approximately 23 miles)
•	 Five pagers
•	 An e-mail alert system
Deployment experience:
•	 Reliable communications links for ITS systems are very important.
•	 System deployment requires start-up time.
•	 The public needs to be aware of the project and the traffic information provided.
•	 Set up automatic information delivery and sharing among agencies.
•	 Portability of the ITS applications is key to work zone incident management
programs.
•	 CCTV camera is helpful for the incident management activities.
•	 “Obtaining a Federal Communications Commission license for the HARs can be
difficult because there are few available radio frequencies” (17).
•	 “For wireless communications, it is important to ensure that the system Internet
address has enough priority so that information gets through the network” (17).
•	 Detection systems need to be recalibrated after deployment.

Strategies to facilitate incident management on new or reconstructed
freeways

4.6

This paper identified IM techniques that could be incorporated into the design process of new or
reconstruction projects. Written and telephone surveys were conducted to evaluate those
techniques, and guidelines for implementation were given (23).
Recommendations
• Emergency Crossovers/access gates: Design gaps in freeway medians to allow
emergency vehicles passing through to improve the accessibility to incident sites. The
gaps can also be used to accommodate U-turns and contra-flow diversion of queued
traffic upstream of the incident sites (experience from Chicago, Las Vegas U.S. 95, and
Houston).
o Gaps can be used when interchange spacing exceeds five miles. Crossovers
should be provided at 3-mile and 4-mile intervals.
o Sign (designating sign only) the crossover for authorized vehicles only.
o Install improved surfaces for emergency access areas.
o Use powered gates that are compliant with current crash-test requirements
•

Refuge Areas: Includes emergency pull-off zones (temporary relocation of damaged
vehicles) and accident investigation sites (damaged vehicles can be moved, motorists can
exchange information, and police can report accident) (experience from Chicago and
Houston).
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There are three types of AIS: U-turn, frontage road, and side streets.
Use refuge areas when right shoulders do not allow refuge
Locate the sites adjacent to or near the freeway lanes
Include a median to provide a separation distance for horizontal clearance
Provide telephone access, sufficient overhead lighting, separate entrance and exits,
and advance signing
o Provide for acceleration/deceleration if no shoulders
o Make the area large enough for response vehicles easy movement, normal size is
45 by 150 feet.
o
o
o
o
o

•

Temporary Shoulder Lanes: Can be used as refuge areas and for emergency response
(experience from Houston, Las Vegas, and I-66 between D.C.-Virginia)/
o Appropriate for use in a short period when directed by on-site officers
o Not recommend for use on a permanent or frequent basis.

•

Equipment Storage Sites: Designate areas to store and stage response equipment and/or
materials for high-incident or critical facilities (bridges, tunnels), because patrol cars and
police cars typically do not have the necessary supplies when they first arrive at the sites
(experience from Houston, Illinois, Nevada, and Virginia).
o Not recommended under typical conditions. Their use is supplanted with courtesy
trucks for light materials, and loading maintenance trucks/trailers for heavy
materials.
o May be useful in at least one location during a major roadway construction
project.

•

Incident Location Techniques:
o California call boxes system
o Dallas location or reference signs on overhead bridge structures
o Maryland 0.1 mile marker spacing.
o Kentucky system of standard reference markers for freeways and ramps
o Texas wireless 911 calls service provides caller’s number and location

•

Tall Concrete Barriers and Barriers with Glare Screens: Forms a screen for median
separation, glare reduction, prevention of slush and other objects being thrown into
opposing lanes, and screening construction activities (experience from Nevada, Virginia,
Maryland, and New Jersey).
o Requires intensive maintenance.
o Gaps must be considered. Barriers may prevent the view of responders from the
opposite direction of the site and make it difficult for passing fire hoses or patients
on stretchers from one side of the freeway to the other.
o Tall concrete barriers need the least maintenance.
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Appendix A Work Zone Incident Management Techniques Questionnaire
The purpose of this questionnaire is to help evaluate and identify work zone Incident Management techniques as part of the Midwest
Smart Work Zone Deployment Initiative. The techniques listed here are identified from several reports as used in general Incident
Management systems. The techniques are organized into different stages in Incident Management, and are to be evaluated by their
applicability and effectiveness in the particular stages. If you have any questions or comments call (414) 229-6685 or email at
horowitz@uwm.edu or xiajin@uwm.edu. Thank you for your participation.
0 represents not applicable/effective
4 represents highly applicable/effective
Applicability
0 1 2 3 4

Effectiveness
0 1 2 3 4

Surveillance & Detection
Aerostat Traffic Surveillance
Advanced Vehicle Control
Aircraft Patrol
Automatic Crash or Deceleration Detection (video, aircraft, speed adaptation)
Automatic Vehicle Identification
Broadband Wireless Communications
Cellular Communications
Cellular Geolocation Systems
Central Information Processing and Control Site
Closed Circuit Television (CCTV) cameras
Directional Antennas
Emergency Motorist Aid Call Box
FM position location systems
Freeway Service Patrols
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Applicability
0 1 2 3 4

Effectiveness
0 1 2 3 4

Global Positioning Systems (GPS)
Incident Phone Lines
Incident Response Database
Inductive Loop Detectors
Inertial Navigation Systems
Land-based Radar Sensor
Local/State Police dispatch
Location Monitoring Service (LMS)
Long Range Area Navigation (LORAN)
Networking (Enhanced-911)
Microwave Radar Detectors
Motorist cellular call-ins
Multi-Sensor Surveillance Aircraft
Odometer Dead Reckoning
Probe-based Traffic Monitoring Systems
Peak Period Motorcycle Patrols
Satellite Communications
Satellite Positioning Systems
Signpost Navigation
Terrestrial Radio Frequency Networks
Ties with Transit/Taxi Companies
True Presence Radar Detectors (Frequency Modulated Continuous Wave)
Video Image Processing
Volunteer Watch
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Applicability
0 1 2 3 4

Effectiveness
0 1 2 3 4

Response & Site Management
Administrative Traffic Management Teams
Adaptive Signal Control
Alternative Route Planning
Automatic Cargo Identification
Automatic Vehicle Location
Central Information Processing and Control Site
Closely Spaced Milepost Markers
Command Post
Computer Aided-Dispatch (CAD) system
Dedicated Freeway/Service Patrols
Emergency Vehicle Access
Equipment and Materials Resource List
Equipment Storage Sites
Flashing Lights Policy
Geographic Information Systems
Identification Arm Bands
Improved Interagency Radio Communication
Incident Response Database
Incident Response Manual
Incident Response Teams
Motorist Assistance Patrols
"Move-it" Law
On-Site Courtesy Patrols
Ordinances Governing Travel on Shoulder
Peak Period Motorcycle Patrols
Personnel Resource List
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Applicability
0 1 2 3 4

Effectiveness
0 1 2 3 4

Personnel Training Programs
Properly Defined Parking for Response Vehicles
Properly Defined Traffic Control Techniques
Public Education Programs
Quick Clearance Policies
Tow Truck/Removal Crane Contracts
Information Dissemination
Central Information Processing and Control Site
Construction Information Hotline
Externally Linked Route Guidance (ELRG) Systems
Highway Advisory Radio (HAR)
Improved Media Ties
Internet Web Sites
In-Vehicle Navigation Device
LifeLink Telemedicine
Portable Changeable Message Signs (CMS)
Radio Data Systems
Traffic Channel on Cable TV
Traffic Telephone Information Line
Travel data server
VMS
Wizard CB Alert System
Clearance & Recovery
Accident Investigation Sites
Administrative Traffic Management Teams
Advanced Vehicle Control
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Applicability
0 1 2 3 4

Effectiveness
0 1 2 3 4

Alternative Route Planning
Automated Debris Recovery System
Close Range Photogrammetry
Dedicated Freeway/Service Patrols
Emergency Vehicle Access
Hazardous Material Manual
Identification of Fire Hydrant Locations
Incident Response Manual
Incident Response Teams
Inflatable Air Bag Systems
"Move-it" Law
Ordinances Governing Travel on Shoulder
Passive Laser
Public Education Programs
Push Bumpers
Responsive Traffic Control Systems
Total Stations (electronic distance meter to recreate the accident scene)
Variable Lane Closure
Safety
Speed Monitor Display
Drone Radar
Solar-Powered Barricade Warning Lights
Removable Orange Rumble Strips
Solar Powered Raised Pavement Markers
Lightguard System
Vertical Safetycade barricade
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Appendix B Evaluations of Techniques for Work Zone Incident
Management

Applicability Effectiveness Total

Surveillance & Detection
Closed Circuit Television (CCTV) cameras
Motorist cellular call-ins
Local/State Police dispatch
Broadband Wireless Communications
Cellular Communications
Central Information Processing and Control Site
Freeway Service Patrols
Microwave Radar Detectors
Networking (Enhanced-911)
Video Image Processing
Cellular Geolocation Systems
Global Positioning Systems (GPS)
Inductive Loop Detectors
Peak Period Motorcycle Patrols
Probe-based Traffic Monitoring Systems
Incident Phone Lines
Incident Response Database
Signpost Navigation
Ties with Transit/Taxi Companies
Aircraft Patrol
Directional Antennas
Location Monitoring Service (LMS)
Satellite Communications
Automatic Crash or Deceleration Detection
Satellite Positioning Systems
Terrestrial Radio Frequency Networks
Aerostat Traffic Surveillance
Automatic Vehicle Identification
Multi-Sensor Surveillance Aircraft
True Presence Radar Detectors
Advanced Vehicle Control
Land-based Radar Sensor
Emergency Motorist Aid Call Box
FM position location systems

37
30
31
27
29
26
24
23
21
21
17
22
17
18
17
18
18
18
17
12
17
18
15
16
16
15
9
10
10
12
9
10
8
8

36
31
29
29
27
28
30
24
24
22
25
19
24
21
20
18
18
18
19
22
16
15
18
16
14
15
20
15
14
11
12
11
9
8

73
61
60
56
56
54
54
47
45
43
42
41
41
39
37
36
36
36
36
34
33
33
33
32
30
30
29
25
24
23
21
21
17
16

99

Applicability Effectiveness Total

Volunteer Watch
Long Range Area Navigation (LORAN)
Inertial Navigation Systems
Odometer Dead Reckoning
Response & Site Management
Motorist Assistance Patrols
Properly Defined Traffic Control Techniques
Alternative Route Planning
Personnel Training Programs
Quick Clearance Policies
Dedicated Freeway/Service Patrols
Emergency Vehicle Access
Improved Interagency Radio Communication
Incident Response Manual
"Move-it" Law
Command Post
Equipment and Materials Resource List
Closely Spaced Milepost Markers
Incident Response Teams
Tow Truck/Removal Crane Contracts
Central Information Processing and Control Site
On-Site Courtesy Patrols
Ordinances Governing Travel on Shoulder
Personnel Resource List
Adaptive Signal Control
Administrative Traffic Management Teams
Equipment Storage Sites
Peak Period Motorcycle Patrols
Computer Aided-Dispatch (CAD) system
Flashing Lights Policy
Incident Response Database
Automatic Cargo Identification
Automatic Vehicle Location
Public Education Programs
Properly Defined Parking for Response Vehicles
Geographic Information Systems
Identification Arm Bands

7
6
5
4

8
7
5
4

15
13
10
8

37
38
38
35
36
35
34
32
33
32
30
32
29
30
30
28
27
27
29
24
23
21
21
22
22
18
19
20
22
19
18
16

41
40
36
36
35
35
35
33
32
33
34
31
31
30
29
28
29
29
26
27
24
25
25
23
20
22
20
19
17
19
18
15

78
78
74
71
71
70
69
65
65
65
64
63
60
60
59
56
56
56
55
51
47
46
46
45
42
40
39
39
39
38
36
31

100

Applicability Effectiveness Total

Information Dissemination
Portable Changeable Message Signs (CMS)
Improved Media Ties
Internet Web Sites
VMS
Central Information Processing and Control Site
Highway Advisory Radio (HAR)
Construction Information Hotline
Radio Data Systems
LifeLink Telemedicine
Traffic Channel on Cable TV
Wizard CB Alert System
Externally Linked Route Guidance (ELRG)
Systems
Travel data server
Traffic Telephone Information Line
In-Vehicle Navigation Device
Clearance & Recovery
Dedicated Freeway/Service Patrols
"Move-it" Law
Incident Response Manual
Responsive Traffic Control Systems
Emergency Vehicle Access
Push Bumpers
Incident Response Teams
Ordinances Governing Travel on Shoulder
Hazardous Material Manual
Alternative Route Planning
Administrative Traffic Management Teams
Inflatable Air Bag Systems
Public Education Programs
Identification of Fire Hydrant Locations
Variable Lane Closure
Automated Debris Recovery System
Total Stations
Close Range Photogrammetry
Accident Investigation Sites
Advanced Vehicle Control
Passive Laser

41
34
36
31
30
27
25
22
18
20
21

40
35
33
32
32
25
25
20
22
19
18

81
69
69
63
62
52
50
42
40
39
39

17
19
20
15

21
19
18
13

38
38
38
28

31
33
33
31
31
29
29
28
29
25
26
25
25
22
23
18
23
19
13
10
5

31
28
27
29
28
27
25
26
23
25
24
24
24
23
22
19
14
17
16
13
5

62
61
60
60
59
56
54
54
52
50
50
49
49
45
45
37
37
36
29
23
10

101

102

