
CITY OF SILVERTON 
CITY COUNCIL WORK SESSION – 6:00 p.m., February 26, 2018 

Silverton Community Center – Council Chambers – 421 South Water St. 

Americans with Disabilities Act (A.D.A.) – The City of Silverton intends to comply with the A.D.A.  The 
meeting location is accessible to individuals needing special accommodations such as a sign language 
interpreter, headphones, or other special accommodations for the hearing impaired.  To participate, 
please contact the City Clerk at 503-874-2216 at least 48 hours prior to the meeting.   

A copy of the full packet is available for review Monday through Friday 8:00 am to 5:00 pm in the City 
Manager’s Office at the Silverton City Hall, located at 306 South Water Street.  All documents will be 
available on our website at www.silverton.or.us/agendacenter. 

I. OPENING CEREMONIES – Call to Order, Pledge of Allegiance and roll call

II. DISCUSSION ITEMS  

2.1 Discussion on public process for future of Eugene Field Property 

2.2 Discussion on Public Works Standards for Traffic Control Devices 
– Manual on Uniform Traffic Control Devices (MUTCD) standards
– Steelhammer Road stop sign

III. COUNCIL COMMUNICATIONS 

IV. ADJOURNMENT  

http://www.silverton.or.us/


SILVERTON CITY COUNCIL STAFF REPORT 
TO THE HONORABLE MAYOR AND CITY COUNCILORS 

City of Silverton | 306 S. Water St., Silverton, OR 

Background: 
As part of the City’s due diligence investigation for purchase of the Eugene Field property, the 
City of Silverton contracted with Terracon Consulting to perform Phase 1/Phase 2 
Environmental Assessments and a Hazardous Material Survey of the existing facility.  The 
results of these reports indicated the presence of hazardous materials (asbestos and lead paint) in 
and on the structure as well as an external Underground Storage Tank (heating oil) which must 
be removed with the surrounding soils.  Following these reports, the Public Works Department 
met on site with multiple abatement contractors in order to get informal pricing for the necessary 
work to address these environmental concerns.  The initial estimates for the abatement of the 
asbestos are in the $150,000.00 range.  Estimates for the removal and abatement of the 
Underground Storage Tank are in the $30,000.00 range.   

Due to the excessive quantity and locality of lead paint that was shown in the hazardous material 
survey, all attending abatement contractors stated that it would be financially and physically 
unfeasible to remove all of the lead paint and as a result, declined to provide an informal 
proposal.  Commercial demolition contractors are able to remove and dispose of the structure, 
without lead abatement, by utilizing a dedicated receiving station.  Informal pricing on the 
demolition of the building without lead abatement are in the $7.00-9.00/SF price range.  Based 
on the full facility square footage, including all ancillary structures, the estimated cost for 
demolition would be $330,000.00. The combined total for abatement and demolition is estimated 
at $510,000.00.   

Additional due diligence documentation received from the Silver Falls School District included a 
copy of a Facility Evaluation dated January 14, 2014 performed by ZCS Engineering, Inc. 
outlining the condition of the building.  That document addressed additional concerns that would 
also be applicable to the City’s potential use of the facility such as adequacy for use as a City 
Hall/Police Station, exterior building condition, interior building condition, safety/building code 
issues, accessibility, mechanical system condition and electrical system condition.  While these 
conditions may be able to be addressed, the City would still have a building that was constructed 
in 1921. 
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SILVERTON CITY COUNCIL STAFF REPORT 
TO THE HONORABLE MAYOR AND CITY COUNCILORS 

 
 

City of Silverton | 306 S. Water St., Silverton, OR 

The City Council and staff recognizes that there should be a thoughtful public process to 
consider all financial and logistical considerations to ensure that there is support from the 
community on any decision addressing the future of the Eugene Field property.  Therefore, staff 
recommends the following public process be implemented.  We are seeking input from the City 
Council on this proposal before proceeding. 
 

1) Activate the Community Voice module on the City’s website to allow for public input 
and comment on the future of the Eugene Field School.  This module allows an open 
forum and dialogue between administrators and the public.  Ideas are able to be shared 
and can be captured and included in the public record and made part of future City 
Council packets.  Questions could include, but not be limited to:  A) Should the City of 
Silverton evaluate the re-use of the Eugene Field School for another purpose such as a 
new police station/civic center/city hall/or other use?  B)  Should the City demolish the 
Eugene Field School? 

2) Advertise for public input in writing and allow for 30 minutes of public testimony on the 
future of the facility at the March 5, 2018 City Council meeting regarding whether the 
Eugene Field School should be repurposed or demolished. 

3) Advertise for public input in writing and allow for 30 minutes of public testimony on 
future of the facility at the April 2, 2018 City Council meeting regarding whether the 
Eugene Field School should be repurposed or demolished. 

4) Advertise for public input in writing and allow for 30 minutes of public testimony on the 
future of the facility at the May 7, 2018 City Council meeting regarding whether the 
Eugene Field School should be repurposed or demolished.  Schedule a discussion by the 
Council on the May 7, 2018 City Council agenda for direction to staff on whether to 
continue to hear public testimony in future months, to secure further analysis of the 
facility, or to direct staff to proceed with estimates for removal of the facility or other. 

 
 

 
Attachments:  

1. 01/14/2014 Facility Evaluation – ZCS Engineering Inc. 

Budget Impact Fiscal Year Funding Source 

Not Applicable 17-18 Not Applicable 



Attachment 1 to 
Agenda Item 2.1





















































































































SILVERTON CITY COUNCIL STAFF REPORT 
TO THE HONORABLE MAYOR AND CITY COUNCILORS 

City of Silverton | 306 S. Water St., Silverton, OR 

Background: 
The current adopted Public Works Standards do not include specific direction on the installation 
of traffic control signage.  As such, the Department utilizes current industry standards and 
engineering practices in the assessment of any given traffic control situation and proposes, 
requires or installs traffic control devices to ensure safe vehicular and pedestrian mobility.  An 
example of this occurred during the Steelhammer Road Improvement Project.  The Public Works 
and Police Departments conducted a detailed review of the existing overall traffic conditions in 
comparison to the proposed final project improvements.  The review included, but was not 
limited to: existing lane width vs. final design, introduction of bicycle and pedestrian facilities 
that were previously non-existent, road gradient, traffic counts (including average speeds) and 
traffic violation and accident history.  Based on our joint review of this information, it was 
determined that a 3-way stop sign at the intersection of the new 42 lot subdivision (Jaysie Drive) 
and Steelhammer Road would be an appropriate measure to increase the overall safety conditions 
of this roadway segment.   

In reviewing the stop sign installation with third party consultants (DKS Consulting) and 
industry professionals (Dr. Mojie Takallou of the University of Portland) it was determined that 
the installation does not meet standard MUTCD warrants.  However, because the roadway in 
question is a City road, the City has the right to install a traffic control measure should they feel 
it is in the best interest of public safety.  This authority is granted under the Silverton Municipal 
Code (Section 10.04.040), which gives the City Manager the authority to direct or approve of the 
installation or removal of traffic control signage.  Section 10.04.030 provides the Council with 
authority to require the removal of any sign or device installed under the previously mentioned 
Code Section.   

Additional options often used for traffic calming include the installation of speed humps or 
permanent radar detection speed signs.  Staff is opposed to the installation of speed humps as 
they adversely affect the ability to snow plow and pose a significant cost for street maintenance 
activities such as slurry sealing or pavement overlays. 

City Council requested a work session to review and discuss current practices and standards. 

Attachments:   
1. Silverton Public Works Standards – Street Signs
2. Silverton Municipal Code – 10.04.030-.040
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Silverton Municipal Code 

10.04.030 Traffic controls designated by council. 

A. After approval by the State Highway Commission, where such approval is required by the Motor
Vehicle Laws of Oregon and for the best use of the streets in the public interest, the council shall
designate by resolution the following traffic controls which shall become effective upon installation of
appropriate traffic signs, signals, markings or devices:

1. Parking meter zones, denomination of coins for deposit in parking meters, the parking time permitted
for the deposit of the coin, and the hours during which the coin is required;

2. Through streets;

3. One-way streets;

4. Truck routes;

5. Streets where trucks, machinery or any other large or heavy vehicles exceeding specified weights are
prohibited, except for delivering or picking up materials or merchandise, but then only by entering such
streets at the intersection nearest the destination of the vehicle and leaving by the shortest route.

B. Except when contrary to state law, if it appears that public safety or welfare does not require the
installation or maintenance of a traffic sign, signal, marking or device, or will be better served by the
removal or alteration thereof, the council may, by resolution, forbid the installation or order the
removal or alteration of any traffic sign, signal, marking or device that is proposed or installed under
SMC 10.04.040. Such traffic controls shall become inoperative only when removed or altered. (Ord. 860
§ 3, 1987)

10.04.040 Local traffic regulations authorized when. 

A. The city manager is authorized to provide appropriate and reasonable regulation of the classes of
traffic signs, signals, markings and devices for the streets, sidewalks and other public property of the city
as are found appropriate for public safety, convenience and welfare. Subject to approval by the State
Highway Commission where such approval is required by the Motor Vehicle Laws of Oregon, the city
manager shall base his or her determination only upon:

1. Traffic engineering principles and traffic investigations;

2. Standards, limitations and rules promulgated by the State Highway Commission; and

3. Other recognized traffic-control standards.

B. The city manager may establish, remove or alter the following classes of traffic controls:

1. Street areas and city-owned or city-leased land upon which parking may be entirely prohibited or
prohibited during certain hours, and the angle of such parking;

Attachment 2 to Agenda Item 2.2
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2. Parking meters, with the zone provided for parking meters; 

3. The location and the time of operation of traffic-control signals; 

4. Bus stops, bus stands, taxicab stands and stands for other passenger common carrier vehicles; 

5. The location of passenger loading zones for use in connection with a hotel, auditorium, theater, 
church, school or public building; 

6. Loading zones for commercial purposes; 

7. Intersections or areas where drivers of vehicles shall not make right, left or U-turns, and the time 
when the prohibition applies; 

8. Crosswalks, safety zones, parking spaces, traffic lanes and other symbols; 

9. Traffic-control signs; 

10. All other signs, signals, markings and devices required to implement traffic and parking controls 
enacted by the council or required by state law or regulations. 

C. The city manager may provide for experimental or emergency traffic regulation of a temporary nature 
that shall not remain in effect more than 30 days. No experimental or emergency regulation is effective 
until adequate traffic signs, signals, markings or devices are erected clearly indicating the regulation. 

D. The city manager shall not remove or alter a traffic sign, signal, marking or device if that act would be 
contrary to state law or ordinance. If a traffic sign, signal, marking or device is installed under authority 
of a resolution of the council, the council shall first approve any change or alteration by the city 
manager. (Ord. 860 § 4, 1987) 

 



From: Jim Sears
To: Lisa Figueroa
Cc: Christy Wurster; Christian Saxe
Subject: Council work session
Date: Wednesday, February 21, 2018 11:41:17 AM
Attachments: CONSIDERATIONS NEEDED WHEN DETERMINING STOP SIGN PLACEMENT.pdf

ITE Traffic calming and speed control.pdf
ITE Traffic calming booklet.PDF
ITE Traffic Engineering Council 4-waystop.pdf
City of Fort Collins why not install.pdf
City of Worcester MA stop sign information.pdf
Why and Where Are Stop Signs Needed.pdf

Lisa,
As we discussed yesterday, attached is the information that I believe would be helpful in our
discussion at Monday's Work Session on traffic calming/stop signs.

It consist of quite a few documents.

If possible I would like the first document in the packet I am providing to be
the "considerations needed when determining stop sign placement".  This is the brief I
prepared for the discussion on stop sign placement as it relates to the MUTCD.  The other
documents are supporting information for my brief, as well as, information I believe will be
helpful to the council as we discuss traffic calming options.

Thanks,
Jim  

mailto:JSears@Silverton.or.us
mailto:LFigueroa@Silverton.or.us
mailto:CWurster@Silverton.or.us
mailto:csaxe@silverton.or.us



CONSIDERATIONS NEEDED WHEN DETERMINING STOP SIGN 
PLACEMENT 


Need to have standards 


I. Allow for consistent placement and responses to community requests. 
II. Defensible should we have a law suit. 
III. Insure roadway safety and efficiency. 
 
Need to comply with established laws, practices and standards 


I. State requires MUTCD to be used. 


The Oregon transportation Commission, through the Oregon Administrative rules (OAR), 
which carries the same force and effect of state law, adopted the federally mandated 
MUTCD.  The OAR requires that these adopted standards be used on all public roadways 
in the State.  The list of roadways that are required to conform to the MUTCD includes 
all state highways and public roadways under the jurisdiction of cities and counties 
within the State of Oregon.  This requirement is established by Oregon Revised Statute 
(ORS) (see ORS 810.200) and Oregon Administrative Rule (OAR) (see OAR 734-020-
0005). 


The MUTCD states ”This Manual contains the basic principles that govern the design 
and use of traffic control devices for all streets…..It is important that these principles be 
given primary consideration in the selection and application of each device” 


The MUTCD provides the basic principles through standards (shall), guidelines (should), 
options (may) and support (informational) for its implementation.  


II. An Engineering study should be used to establish a multi-way stop control at an 
intersection (Section 2B.07) to assign right-of-way. 


The study should consider the following criteria (warrants B-D): 


A. Volume of traffic on the intersecting roads are approximately equal; 
  B. If there have been five or more reported crashes in a 12 month period; 


C. Vehicular volume entering the intersection from the major street approaches 
averages at least 300 vehicles per hour for any 8 hours of an average day; 


D. The combined vehicular, pedestrian, and bicycle volume entering the intersection 
from the minor street approaches averages at least 200 units per hour for the same 
8 hours, with and average delay to minor-street vehicular traffic of at least 30 
seconds per vehicle during the highest hour. 


 
 


 







Also to be considered, per Section 2B.04 is that stop signs should not be used for speed control 
nor on the higher volume roadway. 


When an engineering study is conducted, per Section 1A.13, it includes a comprehensive 
analysis and evaluation of available pertinent information, and the application of appropriate 
principles, provisions, and practices as contained in the MUTCE and other sources, for the 
purpose of deciding upon the applicability, design, operation, or installation of a traffic control 
device. An engineering study shall be performed by an engineer, or by an individual working 
under the supervision of an engineer, through the application of procedures and criteria 
established by the engineer. An engineering study shall be documented. 


III. City code requires following traffic engineering principles 


10.04.040 Local traffic regulations authorized when. 


The city manager is authorized to provide appropriate and reasonable regulation of the classes of 
traffic signs, signals, markings and devices for the streets, sidewalks and other public property of 
the city and are found appropriate for public safety, convenience and welfare.  Subject to the 
approval by the state Highway Commission where such approval is required by the Motor 
Vehicle Laws of Oregon, the city manager shall base his or her determination only upon: 


1. Traffic engineering principles and traffic investigations; 
2. Standards, limitations and rules promulgated by the State Highway Commission; and 
3. Other recognized traffic control standards. 


The evaluation for placement of a multi-way stop should give consideration to the principles and 
guidelines outlined above from the MUTCD and required by city code.  The use and adherence 
to the MUTCD provides such a structure and will allow the city to meet the stated needs for 
having standards.   


Notes: 


Guidance is a statement of recommended, but not mandatory, practice in typical situations, 
which deviations allowed if engineering judgment or engineering study indicates the deviation to 
be appropriate. 


Standard—a statement of required, mandatory, or specifically prohibitive practice regarding  a 
traffic control device. All Standard statements are labeled, and the text appears in bold type. The 
verb “shall” is typically used. The verbs “should” and “may” are not used in Standard 
statements. Standard statements are sometimes modified by Options. 
 
A variances from standards need to be supported by engineering judgment or an engineering 
study as noted in MUTCD. 


Engineering Judgement is defined (per Section 1A.13) as: 







The evaluation of available pertinent information and the application of appropriate principles, 
provisions, and practices as contained in this Manual and other sources, for the purpose of 
deciding upon the applicability, design, operation, or installation of a traffic control device.  
Engineering judgment shall be exercised by an engineer or by an individual working under the 
supervision of an engineer, through the application of procedures and criteria established by the 
engineer.  Documentation of engineering judgment is not required. 
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FORWARD 
 


This document is a revision of the "Speed Control in Residential 
Areas" booklet original written by the Residential Area Speed 
Control Ad-Hoc Committee. This revision represents the latest 
information and findings of the Institute of Transportation 
Engineers (ITE) Michigan Section's Technical  Project  
Committee. The makeup of the Technical Project Committee is as 
follows: 


 


Lori Swanson, Chair 


John Abraham 


Matthew Smith 


Mshadoni Smith 


Eric Tripi 


Hubbell, Roth &  Clark, Inc. 
 


City of Troy 


McNamee, Porter & Seeley, Inc. 


Hubbell, Roth & Clark, Inc. 


Barton-Aschman Associates, Inc. 
of Michigan 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


The information presented in this document represents the find- 
ings of the authors and does not necessarily reflect the views of 
the Michigan Office of Highway Safety Planning. 
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I. INTRODUCTION 
 


The perception of speeding on local streets is probably the most 
persistent problem facing residents and traffic officials, alike. 
Although local or residential streets carry the lowest traffic vol- 
umes and suffer the fewest traffic crashes, they are the single 
largest consumer of a traffic engineer's time and energy. Resi- 
dents observe vehicles being driven at speeds they perceive are 
too fast and conclude that the speeds would decrease if stop 
signs were installed. Speeds considered excessive by residents 
are considered reasonable by these same persons when they are 
driving in another neighborhood. Every traffic engineer has been 
shaken by these same residents who announce "if something is 
not done about the traffic problem on my street, someone is going 
to be killed and it will be your fault." This is usually followed by a 
demand for various traffic control measures and often backed up 
with petitions from residents. Traffic officials then  must  focus 
their attention on responding to these pressures, often diverting 
resources that could be dedicated to solving major capacity and 
traffic crash problems on other streets. 


 
Residents' complaints are usually accompanied by a proposed 
solution to the speeding problem... stop signs. Traffic officials 
respond that stop signs installed to control speeding: (a) don't 
work, (b) are frequently violated, (c) are detrimental to safety, 
(d) are not warranted in the Manual* and, (e) actually increase 
speeds between stop signs. When residents are told that stop 
signs are not the answer to the speeding problem, they feel they 
must fight city hall to get them installed. A confrontational 
relationship is established between residents and traffic officials 
and the stop sign becomes a ''trophy" which is awarded to the 
winner of the confrontation. Solving the speeding problem be- 
comes secondary to winning the "trophy". The end results of this 
process are: (1) unhappy citizens, (2) continued complaints and 
requests for more stop signs, (3) increased political pressure and, 
(4) often, approval of stop sign installations to bring the contro- 
versy,  temporarily,  to an end.   However,  experience  shows the 


 


* The "Manual" refers to the Michigan Manual of Uniform Traffic Control 
Devices (MMUTCD that specifically states that stop signs should not be 
used for speed control). 
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speeding problem is usually not solved. Before and after studies 
show that stop signs usually increase mid-block speeds and 
create violators of the stop controls. 


 
This booklet introduces traffic engineers, law enforcement offi- 
cers, elected officials and community leaders to the concept of 
traffic calming which may help alleviate speeding in residential 
areas. Traffic calming is the combination of physical controls and 
community support to reduce the negative effects of motor 
vehicle use, alter driver behavior and improve conditions for non-
motorized users. Some objectives of traffic calming include: 
reducing speeds for motor vehicles, reducing crash  frequency 
and severity, increasing safety, reducing the need for police 
enforcement, and reducing cut-through motor vehicle traffic. 


 
Traffic calming measures are typically installed as part of an area 
wide traffic management scheme rather than on a single street to 
avoid shifting the problem from one street to another. A success- 
ful traffic calming program must include enforcement, education, 
engineering and community involvement. Community  support 
and participation is an integral part of a successful traffic calming 
program. This booklet will give guidance on how to set up a 
successful traffic calming program in your community. 


 
This booklet provides alternatives that may help decrease speeds 
on residential streets. It discusses the advantages and disadvan- 
tages of each alternative. It points out that there is no single, 
simple solution to all speeding problems that satisfies residents, is 
effective,  and meets  good engineering practices and standards. 
It also stresses that there may not be a tool to reduce speeds. 
Regardless of the approach used, there are certain criteria that 
should be followed: 


 
• All devices must meet Michigan Manual of Uniform Traffic 


Control Devices requirements. 
 


• The integrity of streets classified as Major under the provi- 
sions of Public Act 51 must be preserved. 


 
• Permanent traffic control devices should be used to the mini- 


mum extent required to achieve the objectives. 
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• Access to all properties must be accommodated. 
 


• Access from the nearest arterial to the destination should be 
as direct as practical. 


 
• Local access to neighborhood facilities must be accommo- 


dated. 
 


• All permanently installed devices must be designed to allow 
emergency vehicle access. 


 
• Consideration must be given to circulation, parking and 


needs of customers and business owners. 
 


• Consideration should be given to the access needs of 
essential commercial services such as garbage pickup, 
snow plowing, student busing, etc. 


 
• Changes must not unduly impact adjacent areas. 


 
It states that residents and local officials must work together  with 
a full understanding of each other's problems, limitations and 
concerns for the common goal of safety on residential streets. 
One of the best ways to accomplish this is to have citizens 
involved in standing or ad hoc community traffic safety commit- 
tees. 


 
This booklet is intended to be used as a traffic safety tool by  
traffic engineers, law enforcement officers, elected officials, and 
community leaders in their day-to-day traffic control responsibili- 
ties. 


 
References : 40, 41, 42 
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II. COMMUNITY INVOLVEMENT 
 


An important component of any traffic calming program is com- 
munity involvement. If citizens are involved, the chance for 
problem resolution and a successful traffic calming program is 
greatly improved. Often the problem cited is one of perception 
and not fact, and the solution proposed could be ineffective or 
even counter-productive. One way to avoid the knee-jerk ap- 
proach to traffic engineering is to develop a process that involves 
the community. While there are many ways to accomplish public 
involvement, this section will describe two that have been suc- 
cessful. 


 
Approaches to Citizen Involvement 


 
Standing Committee 


 
Some communities have successfully employed a standing com- 
mittee, normally referred to as the "Citizen Traffic Committee," to 
deal with traffic control issues. The makeup, function and 
authority of the committee are described below: 


 
a. The committee is appointed by the mayor or council. It 


should consist of an odd number of members who serve 
staggered terms. 


 
b. Non-voting staff experts (police and engineers) are available 


to prepare agendas, collect data, provide input and send rec- 
ommendations to the city council. 


 
c. Efforts should be undertaken to make committee members 


as knowledgeable as possible about traffic engineering and 
enforcement principles. This can be realized by providing 
technical materials and training for committee members. 


 
d. The Committee reviews citizen requests for traffic control 


devices and staff analysis of those requests, and makes rec- 
ommendations to the city council. 
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The Committee should hold monthly, evening meetings. The 
standing committee offers several advantages; acts as a buffer 
between the council and citizens; lessens the pressure to install 
unwarranted devices; may be perceived as more objective than 
staff; provides technical and citizen input to the council; and 
dampens the adversary relationship that often develops between 
citizens and staff. On the other hand, there are some drawbacks: 
the committee can become politically motivated; one strong 
member can have too much influence; it can slow the process; 
and it requires some staff time. 


 
Ad hoc committee 


 
In this approach, an ad hoc or advisory committee is formed when 
a community seeks help in dealing with a specific traffic control 
problem. While the governmental agency has the ultimate 
responsibility, it is highly desirable that the committee and agency 
work through the process and arrive at a consensus.  This 
process works as follows: 


 
a. A working committee of neighborhood residents should be 


selected to represent different parts of the neighborhood. If 
the neighborhood has an organized association it should be 
asked to assist with the appointments; otherwise, volunteers 
are sought. 


 
b. Committee members should identify the problem brought to 


their attention. 
 


c. Staff collects the appropriate data and presents it to the com- 
mittee.  The committee  sets goals which are quantifiable, 
e.g., reduce the average speed by a certain percentage, etc. 


 
d. Options should be identified and alternatives presented, list- 


ing the pros, cons, cost, etc. of each. 
 


e. Committee and staff reach agreement on the alternative to 
be recommended. 


 
f. Committee with staff support presents the plan to the larger 


community through a large meeting or several small meet- 
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ings. One large meeting is enough if the plan is not contro- 
versial; the number of meetings should be directly related to 
the complexity of the plan. The purpose of the meetings is to 
obtain community support. 


 
g. Once community support is achieved the plan is imple- 


mented. If possible, it is best to install temporary measures 
to determine the impact. This allows for adjustments and 
even removal if it is obvious that the measures will not pro- 
duce the desired results. 


 
The advantages of using advisory committees are that they will 
help develop neighborhood concerns and determine what, if 
anything, should be done; it builds a relationship between staff 
and residents to work through future problems; and the process 
creates a better understanding of traffic engineering and enforce- 
ment principles among lay people. Conversely, this process 
consumes considerable time and effort of staff. If consensus is 
not reached, the neighborhood can become divided. If not 
handled deftly by staff, the process can become unwieldy. 


 
References: 19, 25, 28 
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Ill. PROBLEM IDENTIFICATION 
 


The first step in a traffic calming program is to identify the 
problem. When a resident  contacts their City, Village or County, 
a complaint is recorded. The resident will be directed to discuss 
their concerns with the other residents or an established traffic 
advisory committee. If an advisory committee has not been 
established, the public agency will give guidance on how to start 
one. Residents will assist the public agency in the identification of 
the problem. 


 
These residents will also assist the public agency in the collection 
of data. Speed studies, traffic volume studies and license plate 
surveys, depending on need, will be performed at locations 
identified by the residents. The data collected will be analyzed to 
determine if there is a problem. If a problem is not identified, a 
letter with the supporting data will be sent to the residents 
explaining the findings and that no further action is required. If a 
problem is identified, then the public  agency  will move  to the 
next steps of the program which include enforcement and educa- 
tion. 


 
References: 42 
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IV. EDUCATION AND ENFORCEMENT 


 
Once a speeding problem has been identified, the next steps in a 
traffic calming program is to initiate education and enforcement 
campaigns. Both of these steps should be conducted at the same 
time since many times a speeding problem can be reduced 
through effectively enforcing the traffic ordinances and educating 
the residents. From past enforcement activities, the City of 
Farmington Hills, Michigan found that most traffic violators within 
a residential area were the residents who live in the area. 
Therefore, it is critical to educate the residents of  an area where 
a traffic problem is occurring. 


 
Reference: 42 


 
A. EDUCATION 


 


1. Public Information And Education 
 


An effective way to educate residents is through public informa- 
tion and education campaigns. Public information and education 
campaigns should be carried out through the mass media by law 
enforcement members of safety oriented groups. These cam- 
paigns "spread the word" about current enforcement emphasis 
and encourage voluntary compliance with the law. The percep- 
tion that violators will be apprehended is essential to develop 
compliance with the law. Selecting the right media for your 
message is important. Clearly define the reason for the change; 
i.e., to reduce traffic crash casualties. The size of the audience 
and project will be a controlling factor in  the media  you select. 
An enforcement effort must be coordinated with the information 
and education campaign. 


 
Reference: 5 


 


2. Neighborhood Speed Watch Program 
 


Another educational tool is the Neighborhood Speed Watch 
Program whereby residents can help control speeds with minimal 
police support. 
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speeds in excess of 10 MPH greater than the poste 


 
 
 
 
 


A Neighborhood Speed Watch Program must involve law en- 
forcement personnel and residents working as a team. Law 
enforcement's role is to provide the educational material and, if 
necessary traffic law enforcement. An effective tool used for 
education is speed radar trailers. The trailers are unmanned and 
equipped with radar equipment to detect the speed of vehicles. 
The trailer clocks the speed of an approaching vehicle and 
displays the speed on a display board that is visible to the 
motorist. This shows the motorist the actual speed at which they 
are traveling. 


 
 The neighbors must educate each other, establish their goals, and 


s.   Neighbors  identify  the speeders,  the police 
g the speeder, 


 and involve law enforcement as a last resort. 
 


This program has the benefit of bonding the neighborhood to- 
gether. The off-shoots of this are invaluable. The reduction of 
negative contacts with law enforcement enhances its image. The 
time involvement will depend on the individual's role and the size 
of neighborhood or community that is targeted. The media 
relationship involvement relates to the target area. 


 
Neighborhood Speed Watch Programs rely on peer pressure and 
community spirit to increase awareness in a subdivision that may 
experience speeding traffic. It considers the fact that in a self-
contained subdivision, the drivers involved are neighbors and 
friends of the people complaining of speeding. Neighborhood 
 Speed Watch Programs have little or no effect on "through" traffic 
 problems. 


 


 Typically, 
 gram, 
 percentile 


in a Neighborhood Speed Watch Pro- 
(2) experience 


d 
 speed, and (3) receive support from most of the households. 


Once established, the following actions are taken: 


a) A personal letter is sent to all households explaining the Pro- 
gram. 


 
 
 
 


9 


make personal contact for the purpose of educatin 
police themselve 


85th must (1) be a local street, a street 
to be included 







 
 
 
 
 
b) Neighborhood Speed Watch Program signs are posted. 


 
c) Committee members call each household in the specific area 


to explain the program and appeal for cooperation. 
 


d) Radar speed observations are made by local traffic person- 
nel and personal letter are sent by the Chief of Police to 
drivers or owners of vehicles observed speeding. 


 
e) Periodic speed studies are made to determine the Program's 


effectiveness. 
 


f) Neighborhood organizations are involved as necessary. 
 


Reference: 9, 42 
 


8. ENFORCEMENT 
 


1. Surveillance/Enforcement 
 


Selective traffic law enforcement is the process of assigning 
police officers to a specific area at specific times to enforce traffic 
laws relating to a specific problem. The allocation of officers to  
the area is usually for a limited period. 


 
When a police agency becomes aware of a particular  traffic 
safety problem, officers can be assigned to the problem area to 
enforce related laws. Decisions must be made as to enforcement 
strategy, number of officers, time of day or any combination 
thereof, depending on the variables related to the location, type of 
violations, available officers, etc. 


 
This type of activity tends to only solve the problem in the 
presence of the officer. The more officers assigned, the more 
effective this method. This is a costly process especially when it 
involves overtime or diverting officers from other assignments. 
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the U.S. 


The newest tool in speed enforceme 


 
 
 
 


2. Automated Speed Enforcement Device 
 


nt  is the  Automated Speed 
 Enforcement  Device,  which is currently being tested at  selected 
 locations throughout This device  consists  of  a speed 
radar device and a 35 mm camera interfaced through a com- 
puter.  It is located in an unmarked vehicle  parked on the side of 
a road. As each vehicle comes within radar range its speed is 
determined. If that speed is over the preset threshold speed, the 
camera takes a photograph of the vehicle and its license plate. 


 
The owner of the vehicle is then informed by either a warning 
letter or ticket of the date, time location, posted speed and travel 
speed of the vehicle. Currently, Michigan law does not permit the 
issuance of a ticket. 
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V. ENGINEERING 


 
When the education and enforcement campaigns prove to be 
ineffective, the location qualifies for further analysis to determine 
what traffic engineering measure, if any at all, should be installed 
to effectively reduce speeds. In certain situations, vehicle speeds 
can only be effectively reduced by physical diversion of the traffic 
on the travelway. The application of traffic control devices, such 
as signs, alone normally are not effective in reducing vehicle 
speeds through residential neighborhoods. However, when used 
in conjunction with traffic calming devices, the proper use  of 
traffic control signs can be an effective traffic management tool. 


 
A. TRAFFIC CONTROL DEVICES 


 


1. Stop Signs 
 


The basic purpose of stop signs is to 
assign right-of-way to vehicles at inter- 
sections. There are Stop Sign Warrants 
outlined in the MMUTCD which must be 
satisfied before a stop sign can be in- 
stalled. Stop signs are requested by 
residents more than any other traffic 
control device for the reduction of vehi- 
cle speeds and traffic volumes. Unfor- 
tunately, studies have shown that stop 


 
STOP 


signs are largely ineffective in meeting the residents' requests for 
speed control. 


 
a. Two-Way Stop 


 
This is used to assign right-of-way to traffic on one of two 
intersecting streets by requiring traffic on one street to come to a 
complete stop. It is suitable where: 


 
• one street is a major street; 
• sight distances approaching the intersection are substandard, 


and traffic approaching under the general rules for uncon- 
trolled intersections would run a strong risk of being involved 
in collisions; 
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• there is a history of a crash pattern that could be corrected by 
right-of-way controls, yet conditions do not require traffic on 
both streets to stop. 


 


b. Four-Way Stop 
 


This type of intersection control is intended primarily where two 
collector or major streets intersect and do not warrant a traffic 
signal. Its purpose is to assign right-of-way to traffic on both 
intersecting streets by requiring all approaching vehicles to come 
to a complete stop. 


 


c. Effect on Traffic Volumes 
 


When local streets offer significant savings in time over con- 
gested parallel major and collector routes, or allow avoidance of 
congestion points, traffic control devices, including stop signs, will 
do little to reduce traffic volumes. However, when the  local 
streets offer only a slight savings in travel time over other routes, 
the time lost at stop signs may be enough to keep traffic off of 
local residential streets. 


 
Stop signs may be installed at uncontrolled intersections in 
residential neighborhoods with a street network arranged in a grid 
pattern. Traffic would be stopped on every other block throughout 
the entire residential neighborhood. With no continuous "through" 
streets in the neighborhood, an even distribution of traffic would 
be encouraged. 


 
d. Effect on Traffic Speed 


Numerous studies have shown that stop signs are relatively 
ineffective as a speed control measure, except within 150 feet of 
the intersection. At the point of installation, speeds are reduced, 
but the effect on traffic approaching or leaving the stop-controlled 
intersection is negligible. In fact, some motorists actually in- 
crease their speed to make up for the "inconvenience" of stopping 
or disregard the stop signs. Studies show that more than 50% do 
not stop. 
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A study conducted in Boulder, Colorado, demonstrated that the 
85th percentile speed and mean speeds on 25 mph and 35 mph 
roads were greater in areas that were controlled by stop signs. 


 
Studies in various California cities showed a slight increase, or no 
change, in vehicle speeds after the installation of stop signs. 


 
While the request tor stop sign installation leads all resident 
requests for speed control measures, it must be emphasized that 
studies have proven there is little or no effect on vehicle speeds  
in residential road networks after installation. 


 


e. Warrants/Compliance 
 


Warrants for stop sign installations are included in the Michigan 
Manual of Uniform Traffic Control Devices (MMUTCD). These 
warrants relate to right-of-way assignment and respond to site 
safety consideration. 


 
A stop sign observance study of unwarranted four-way stops in 
Troy, Michigan, found that the percentage of "no" or "roll" stops to 
be significant after installation of unwarranted stop signs, while 
there was no significant change in 85th percentile speeds. 


 
Many studies have been conducted to determine the degree to 
which stop signs are obeyed. When not required to stop by cross 
street traffic, only 5 to 20 percent of all drivers come to  a 
complete stop; 40 to 60 percent will come to a "rolling" stop  
below 5 MPH, and 20 to 40 percent will pass through at higher 
speeds. High-volume, four way stop-controlled  intersections 
have demonstrated the highest compliance levels, while three- 
way stop controlled intersections have shown the lowest. 


 
In Star City, West Virginia, before and after studies showed an 
increase in "no-stops" from 14.1% to 25.1% when two-way stop 
intersections were converted every summer to four-way stops for 
pedestrian safety. Mean Speed was not significantly affected by 
the presence of the four-way stops. The recommendation of this 
particular study was to end the practice of using four-way stops 
for speed control. 
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Studies have shown that when a driver does not believe that a 
stop sign appropriately reflects the actual traffic conditions, the 
driver often disregards it. The use of unwarranted stop signs not 
only decreases the compliance levels of motorists, but has the 
unintended effect of decreasing compliance at  intersections 
where stop signs have been installed for warranted operation and 
collision reduction. 


 
f. Effect on Traffic Safety 


 
While no study has proven the effectiveness of stop signs as 
traffic safety measures, general engineering belief is that the 
unwarranted use of stop signs increases the safety hazard at the 
intersection. This is shown in the studies of the compliance rates 
at stop-controlled intersections. In addition, motorists  disregard 
for unwarranted stop signs presents a significant hazard to cross- 
ing pedestrians. 


 
Effects of unwarranted stop signs on driver behavior and safety at 
stop signs throughout a community are difficult to substantiate. 
Evidence to date on the safety effects of individual stop signs 
placed for volume and speed reduction purposes is mixed. At 
some intersections where a degradation in safety was measured, 
placement of the signs in poor visibility positions and lack of 
supplementary markings may account for the crash experience. 
Cases where safety experience was reportedly improved may 
include instances where traditional warrants for stop sign installa- 
tion were actually met, or were close to being met. 


 


g. Environmental Effects 
 


Stop signs affect the environment around the intersection,  and 
the use of unwarranted stops signs could unnecessarily add to 
this problem. Stopping and idling at intersections increases the 
amount of automobile exhaust in the area. In addition, tire noise 
and engine noise increase with the braking and acceleration 
associated with stop signs. Automobile fuel consumption is 
increased with the stopping, accelerating, and idling of vehicles at 
stop-controlled intersections. 
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h. Community Reaction 
 


Residents often see stop signs as a solution to "near miss", as 
well as actual crashes. They are also viewed  as being effective 
at controlling vehicle speeds. Suggestions that unwarranted stop 
signs have very poor compliance and that they might be detri- 
mental to safety are generally discounted by residents. Residents 
also dismiss concerns over a community's exposure to  tort 
liability for unwarranted use of traffic control devices. By disre- 
 garding  the warrants presented in the MUTCD,  this presents 
 potential  liability  concerns for  the  responsible  jurisdiction.    If a 
 stop sign installation could be considered irresponsible  or in clear 
 contradiction to accepted standards, liability suits could result. 


 
Objections to stop signs come mainly from residents at the 
intersections who are subjected to additional noise and pollution 
which come from decelerating and accelerating vehicles, and 
from motorists who think they are being stopped needlessly. 


 
It should be the goal of the traffic engineer and local policy 
makers to explain to the public why unwarranted stop signs are 
ineffective at controlling vehicle speeds. Special attention should 
be given to explaining the adverse effects on the environment, 
motorist safety, and pedestrian safety. 


 
A community's policy of installing 4-way stops at school crossings 
should be reviewed in light of the above items. Stops at these 
locations are only useful about 2% of the time. Therefore, 98% of 
the time, they can be serious traffic safety hazards. 


 
References: 1, 2, 3, 4, 36, 37, 38, 39, 40 


 


2. Speed Limit Signs 
 


a. Speed Limit Signs/Speed Zoning 
 


The speed limit sign is a regulatory device that 
informs drivers of the speed limit imposed by 
the governing agency. Some signs merely 
remind drivers of the limits applicable to the 
type of highway and area. Where the speed 
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limit is not applicable to specific sites because of special hazards, 
a deviation from that limit is shown by posting advisory speed 
signs. A new speed limit is determined by an engineering and 
traffic study of the street section involved. Special attention is 
given to the character of the street (sidewalks, driveways, and 
sight obstructions), horizontal and vertical alignment, pedestrian 
activities, and hazards which may not be easily detected by 
drivers. If no unusual safety problems are detected, the 85th 
percentile speed of traffic on a street is usually taken as an 
indication of the speed limit which could be implemented. 


 
Studies that tested the effect of speed limit signs on speeds have 
been largely confined to major streets and expressways. Perfor- 
mance on these highways is not considered relevant to the local 
street situation. Studies have shown that speed limit signs have 
very little impact on drivers' speeds on major streets. Motorists 
 Drive  
 convenient 


 that   they   consider   reasonable, comfortable, 
g  conditions.    Drivers appear 


 not to operate their vehicles by the speedometer, but by roadway 
 conditions. 


 
Speed limit signs, other than the standard 5 MPH increment (i.e., 


28 MPH), are not standard and may be illegal. 
The desired effect of posting a non-standard 
speed limit sign is to gain compliance by 
capturing the driver's attention with a unique 
number. If drivers are consciously aware  of 
the speed limit, they are more likely to comply 
with it. While the signs are inexpensive, they 
do not conform to the MMUTCD. Initially, the 
signs would be noticed and make drivers 
aware of their speed. Once drivers became 


used to the signs, they have no further effect on drivers' speeds. 
 


If posted speed limits are significantly lower than prevailing traffic 
speed, residents normally place some hope in them or in subse- 
quent enforcement. However, if the posted limits are within a few 
miles per hour of the previously prevailing traffic speed, they are 
not addressing the residents' problem. 
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b. Speed Limit Signs With Other Devices 
 


Speed limit signs with flashing beacons have been shown to have 
a minor effect in reducing vehicular speeds. Such signs have 
been shown to be most effective in school zones. Other traffic 
activated signs with variable messages and warnings may also 
have minor effectiveness in reducing speeds. 


 
One such device is a trailer-mounted variable message sign with 
a radar speed gun which displays the posted speed limit and the 
approaching driver's speed. The intent is to increase the mo- 
torists' awareness of both posted speed limit and their own travel 
speed. 


 
Observations show that most motorists reduce their speed when 
they see the device. In addition to reducing motorists' speeds, 
other advantages of the equipment include the creation of posi- 
tive public relations, better acceptance of speeding tickets, and its 
ability to act as a teaching device. The disadvantages include 
potential vandalism to the equipment if left unattended,  and it 
may encourage speeding by those who wish to "test" it. Its speed 
reduction effectiveness is isolated to the immediate area and time 
of its use, and this likely will diminish over time. However, 
effectiveness can be improved with the use of visible speed 
enforcement. 


 
References: 5, 6, 7 


 
3. Turn Prohibitions 


 
Turn prohibitions will reduce traffic volumes, noise, and, in some 
cases, speeds on streets where they are applied. They may also 
improve traffic safety on streets to which they are applied. 
However, volumes, noise and speeds 
will increase on alternate routes. They 
are difficult to enforce, and reduce ac- 
cess for residents. In some cases, 
speeds may increase, and traffic safety 
may decrease, when motorists are 
forced to take alternate routes. 
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Turn prohibitions can be used to reduce traffic volumes on local 
streets by installing them on major/collector streets to prevent 
traffic from entering local streets. Such controls are usually in 
effect during peak traffic volume hours, when motorists are 
seeking less congested, alternate routes. 


 
Although turn prohibitions have been in use for some time, very 
little quantitative research was found, and it was related to the 
number of violations. Violations in the range  of  10% to 15% of 
the original turning volume can be expected. 


 
Reference: 8 


 
4. One-Way Streets 


 
The use of one-way streets has mixed results. They are not  
useful in reducing speeds on local streets. In fact, the use of one-
way signs may increase speeds in the permitted direction, and 
may increase the amount of cut-through traffic on other residential 
streets. 


 
One-way streets can be used to make travel through a neighbor- 
hood difficult by creating a maze effect in the internal street 
pattern, which may discourage through traffic. However, the 
amount of traffic on other residential streets may be increased. 


 
Reference: 8 


 


5. Commercial Vehicle Prohibitions 
 


It is a common practice in communities to prohibit commercial 
vehicles from most, if not all, local streets in residential  areas. 
This is done to protect the pavements and eliminate nuisances. 
However, commercial vehicles are normally allowed to travel on 
any street when engaged in pickup and delivery. Such regula- 
tions are unlikely to affect vehicle speeds, but they will reduce 
truck traffic volume and noise. 


 
Reference: 8 
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6. Special Warning Signs 
 


Special warning signs such as "Children at Play", "Watch for 
Children", or others that warn of normal conditions are not 
effective in reducing speeds in residential areas. It is also likely 
that such signs encourage parents to believe that there is an 
added degree of protection, which is not the case. These signs 
suggest that it is acceptable for children to play in the street. The 
Michigan Vehicle Code prohibits the use of signs not deemed 
standard by the MMUTCD. 


 
The MMUTCD provides standards for signs warning drivers that 
they are approaching recreational facilities such as parks and 
playgrounds. However, there is not enough evidence to deter- 
mine the effect of these warning signs on vehicle speeds. 


 
Reference: 40 


 
7. Portable Signs 


 
One growing trend in many communities is the use of portable 
stop signs placed in the street between crosswalks, to protect 
pedestrians. This has actually turned out to be a very controver- 
sial issue in many areas. 


 
Municipalities feel that these signs are very effective in forcing 
traffic to stop for pedestrians in crosswalks. However, some state 
departments of transportation have banned the use of these 
portable signs, citing reports that the signs, when hit by vehicles, 
have caused injuries to nearby pedestrians. The MMUTCD states 
"As noted herein or for emergency purposes, portable or part-time 
STOP signs shall not be used". The exceptions refer to hand- 
held STOP signs used by construction flaggers and school cross- 
ing guards. 
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B. TRAFFIC CALMING DEVICES 
 


1. Speed Humps and Bumps 
 


The speed hump is generally 3 to 4 inches high, rounded section 
of pavement, approximately 12 feet in length. A speed bump is 
approximately 12" to 18" long, causing a more severe "bump" to 
be felt by the driver. 


 
The speed hump was developed in the Transportation Road 
Research Laboratories (TRRL) in Great Britain and has been 
tested in closed test areas and on public roads. Tests in the 
United States and in various countries around the world, have 
shown speed humps to be effective in controlling vehicle speeds 
and in reducing traffic volumes in the immediate area  of  the 
hump or bump. 


 
Studies in Australia, the United Kingdom, and the United States 
have shown reductions in 85th percentile speeds ranging from 3 
MPH to 14 MPH between speed humps and from 6 MPH to 27 
MPH at the speed hump location. Recent experience in a 
Michigan community indicated a 5 mph reduction in the 85th 
percentile speed. Volumes were found to be reduced  from  1 to 
55 percent. 


 
 


SPEED 
BUMP 


SPEED HUMP 


 
 
 
 


Anothe  type of speed hump is the flat top hump or speed table. 
These humps are typically 22 inches long with a 10 foot flat 
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section and can be used on collector roads with more than 12,000 
vehicles per day. This type of speed hump can serve as 
pedestrian crossings. Studies have shown these humps not only 
greatly reduce the 85th percentile speed of mainstream traffic but 
also have shown that, unlike speed humps, the speed between 
the humps and at the humps are essentially the same as before 
hump or bump installation. 


 
Some of the negative effects of speed humps are an increase in 
noise level from individual vehicles near the humps caused by 
braking and acceleration, but not due to the sound of vehicles 
striking the humps. Studies have shown that  speed humps have 
a more severe impact on longer wheel base vehicles and should 
not be used on neighborhood collectors, major fire and ambu- 
lance routes, or on routes frequently used by large trucks or 
buses. They are a major hindrance to snowplowing efforts. 


 
Often the implementation of such traffic calming measures bring 
up liability issues. A recent survey of a number of communities 
using different traffic calming devices found that most had no 
legal problems at all while the remainder had mostly experienced 
threats and no action. As more and more traffic calming devices 
are installed, the question of the legality of these measures are 
becoming irrelevant. 


 
The reports on speed humps have shown that both the design and 
location/spacing of speed humps are critical. For typical residen- 
tial streets the most widely used design is the circular, parabolic 
speed hump. A series of speed humps is more effective than a 
single installation. The spacing of speed humps ranges from 200 
feet to 750 feet, depending upon the desired 85th percentile speed 
between speed humps. Formulas have been developed to 
determine the optimal spacing of humps, depending on the use of 
either a 3 inch or a 4 inch high hump. Adequate pavement 
markings and traffic signs are important to warn drivers of speed 
humps. Speed humps can be installed on roadways carrying 
3,000-8,000 vehicles per day. The cross-section design of humps 
or bumps is critical to their effectiveness. 


 
The speed hump should not be confused with the speed bump 
that is 3 to 5 inches in height and 1 to 1 ½ feet in length. Because 
speed bumps are abrupt, they are considered to be potentially 
hazardous for motor vehicles. The main use of the speed bump 
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has been in private parking lots and on private roads. They are 
generally considered to be inappropriate by traffic engineers 
because they are not included in design guides. 


 
As of September 10, 1997, The Institute of Transportation Engi- 
neers (ITE) plans to publish the recommended practices for 
Guidelines for the Design and Application of Speed Humps. 


 
References: 10, 11, 12, 13, 14, 15, 16, 32, 33 


 


2. Rumble Strips 
 


Rumble strips are a series of either bumps or depressions in the 
pavement. They are intended to alert drivers of a  special 
situation, such as a speed reduction or stop ahead condition. 
They are typically ½ to 1 ½ inches high or deep, 3 to  4 inches 
wide and placed 90° to traffic flow. 


 
Rumble strips produce both an audible rumble  and a vibration 
that creates an awareness of a condition for which a driver must 
react. They are used most frequently on shoulders of high-speed 
roadways to alert drivers that they are not driving in the travel 
lanes of a road. They are also commonly used to alert drivers in 
rural or high speed areas of an unexpected stop-ahead condition. 


 
Many states now use 'portable' rumble strips, which are basically 
high density rubber sheets with a series of undulations. Though 
these are popularly used near construction zones, these may be 
used as a temporary measure in residential areas before installing 
permanent rumble strips. 


 
Little research has been performed in residential areas for their 
use as a speed control device. A study in the City of Rochester 
Hills showed speed reductions of up to 2 MPH, whereas another 
study showed reductions of up to 15 MPH. Rumble strips can 
produce an annoying noise, cause vibration in nearby homes and 
be snow removal obstructions. One study suggests they should 
not be used where there is significant bus or truck activity or 
where traffic volumes exceed 2,500 vehicles per day. Due to the 
adverse effects, their installation must be carefully considered. 


 
References: 4, 17, 18 
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When cul-de-sacs are used, adequate turnaround areas must be 
provided at the end of the street. Proper  signs must be installed 
to warn drivers of the end of the street. 
 
Reference : 8, 28 
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3. Street Closures 


 
The primary effect of street closures is to eliminate through traffic 
rather than to  reduce  speed.   There may be some speed reduc- 


tion because higher speed 
through traffic is discouraged 
from using the neighborhood 
streets. This is true particularly 
where a pattern of closures is 
carefully designed to accom- 
plish this end. Street closures 
can be constructed at an inter- 
section or at midblock. The 
midblock application can be ef- 
fectively used where it is desired 
to restrict traffic in a residential 
section while allowing access to 
a high traffic generator adjacent 
to the residential area. Gener- 
ally, whenever a street closure 
is used, a cul-de-sacs should be 
constructed so as not to "trap" a 


vehicle. Cul-de-sacs often require the purchase of right-of-way 
and often are constructed in a resident's front yard. 


 
Among the disadvantages of street closures are: 


 
• Restricted access to the neighborhood by service and emer- 


gency vehicles. 
• Problems with vandalism and maintenance. 
• Traffic is often transferred to neighboring streets, generating 


new problems and complaints . 
 


Street closures are difficult to apply to existing roadways and are 
better suited for newly developing subdivisions. 


 
 
 
 
 
 
 
 







- 


 
 
 
 


4. Traffic Diverters 
 


a. Diagonal Diverters 


Diagonal  diverters are barriers    ·   
section. This converts a normal 
four-legged intersection into two 
separate roadways, each with a 90° 
turn. The purpose is to discourage 
"through" traffic by requiring it to 
take a circuitous route through the 
neighborhood. 


 


Speeds of vehicles are only affected in the immediate vicinity of 
the diverter because drivers must make a 90°  turn.  Diverters 
may discourage drivers from using the street as a short-cut route. 
However, some drivers will simply move to another residential 
street, thus moving the problem. Since they create formidable 
barriers in the intersection, they must be marked similar to one-
way streets and have appropriate lights so they can be seen at 
night. 


 
References: 8, 9, 19 


 
b. Semi-Diverters 


 
A semi-diverter is a barrier placed transverse to traffic at the 
beginning of a block. It prohibits traffic from entering  the block, 
but allows two-way traffic within the block. Since they create 
formidable barriers in the intersection, they must be marked 
similar to one-way streets and have appropriate lights so they can 
be seen at night. 


 
Semi-diverters have no effect on speeds other than in the imme- 
diate vicinity of the barrier. They can reduce traffic volumes, but 
only at the end of the block at which they are placed. The 
violation incidence can be quite high. 


 
Reference: 8, 19 
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5. Traffic Islands 
 


a. Traffic Roundabout 
 


Modern roundabouts are different from traditional traffic circles, in 
that all approaching traffic yields right of way to circulating traffic. 
This is reinforced through the use of yield signs on the ap- 
proaches. Other characteristics of 
roundabouts include deflection and 
flared approaches. Use of deflec- 
tion helps slow entering vehicles, 
leading to safer merges with the 
circulating traffic stream. The use 
of splitter islands helps drivers per- 
ceive a change in the roadway 
geometry and enter the roundabout 
safely. Benefits of roundabouts 
realized in the states of California, 
Florida, Maryland and others in- 
clude slowing of traffic, reducing 
delay and emissions when compared to stop/signal controlled 
intersections, improving safety and aesthetics. 


 
Its primary use is to reduce crash frequency at residential inter- 
sections. These roundabouts also have an effect on traffic 
volume and speeds. 


 
At ten study locations, average speeds were reduced 4 MPH 
(from 27.5 MPH to 23.3 MPH) downstream from the circles, but 
only for short distances. Speed reductions can be even more 
significant near the circle, similar to speeds near stop signs. 


 
One study shows a significant 77% decrease in crashes. Traffic 
volumes on the higher volume street at twenty study locations 
decreased an insignificant 2%. The construction cost of a 
roundabout is quite high ($10,000 - $30,000). 


 
References: 4, 8, 19, 20, 30 
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b. Traffic Islands 
 


A traffic island is a defined area, 
painted or raised, included in high- 
way design for the primary pur- 
poses of controlling and directing 
traffic movements. They also pro- 
vide refuge for pedestrians, reduce 
excessive pavement areas, and 
can be used to indicate proper use 
of an intersection or to locate traffic 
control devices. 


 
Painted/striped islands do not affect 


speeds significantly; raised islands reduce vehicle speeds in 
some instances, mostly in combination with narrow lanes, which 
can create hazards. 


 
Improper islands make roadways unsafe. If an island is not large 
enough to command attention, motorists will drive  over  it. 
Curbed islands are sometimes difficult to see at night due to 
oncoming headlights or other light sources, thus causing crashes. 


 
Islands do not reduce traffic volume by any significant  amount, 
but can be an effective treatment for traffic movement and safety. 
If a traffic island is used, it might be beneficial to plan an island 
initially, then observe the effect and change the layout arrange- 
ment accordingly. The same process can be repeated until an 
optimum arrangement is established and a permanent raised 
island can be installed. 


 
6. Chokers and Road Narrowing 


Chokers are narrowed roadway widths using landscaped areas 
between the sidewalk and street. The pavement width between 
chokers can be constructed for one or two lanes of traffic. The 
choker can be constructed parallel to the traveled way or twisted 
to the direction of travel. 
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Road narrowing is a method used mostly in residential areas to 
control vehicle speeds and reduce traffic volume to improve 


safety. Another road narrowing 
technique can be found by the 
use of medians. In one commu- 
nity in Maryland, medians 20 to 
50 feet or more in length have 
been constructed in advance of 
intersections. It was found to 
effectively reduce speeds 
though, it was necessary to con- 
struct bulb-outs to force drivers 
to shift over inconveniently. 
Once implemented, the 85th per- 
centile speeds were reduced by 
2-5 mph. 


 
Chokers and road narrowing can control the speeds of vehicles 
efficiently and can increase safety and reduce traffic flow if 
properly installed. However, they should not be used on high 
volume streets, and sudden road narrowing should always be 
avoided. Curbside parking may have to be sacrificed to imple- 
ment these methods. Proper signs should be installed to warn 
drivers of the chokers. 


 
Reference: 4, 32 


 
7. On-Street Parking 


 
On-street parking is parking that is allowed on a street in the curb 
lane and is commonly permitted in residential areas. 


 
Drivers of through vehicles generally reduce their speed in antici- 
pation of conflict situations with parked vehicles or pedestrians. A 
study was done in Dallas where parking was removed in four 
central business districts. A 60-day study showed an increase of 
26.7% in vehicle speed. In another study, only peak period 
prohibitions were reported which increased average speeds by 
27%. 
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A clear relationship exists between crashes and vehicles parked 
on-street. One study in a community of 65,000 people found that 
43% of all local and collector-street crashes involved on-street 
parking. 


 
The angle of on-street parking has an affect on safety. Although 
angle parking allows for more parking spaces per unit of curb 
length than parallel parking, it requires more space for maneuver- 
ing, increases the amount of time a car is exposed to oncoming 
traffic, and can create a visibility problem for drivers  when 
backing out into traffic. Therefore, angle parking has a substan- 
tially higher crash rate than parallel parking. Many studies have 
found that eliminating angle parking and replacing it with parallel 
parking reduces crashes 19 to 63 percent. A study in Maine  
found that parallel parking had a crash rate 12 percent lower than 
angle parking. A study in Nebraska concluded that  parking 
should be of parallel rather than angle type to improve safety by 
reducing traffic crashes. 


 
Several studies have been conducted that show the safety con- 
cerns of on-street parking. Primary hazards are: 


 
1. Parked vehicles make the road width narrower and signifi- 


cantly restrict the flow of traffic. Parked vehicles can easily 
increase rear-end or side-swipe crashes due to hazardous 
maneuvers by drivers avoiding parked vehicles or drivers 
entering or leaving parking stalls. 


 
2. Drivers or rear-seat passengers getting out of parked vehi- 


cles on the side street present an added obstacle in the road- 
way. This produces both rear-end and side-swipe collisions. 


 
3. Reduced sight distances involving pedestrians, especially 


children, attempting to cross the street from between parked 
vehicles or at intersections. 
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It is advisable to avoid on-street parking especially on residential 
streets because of the crash hazard, traffic volume/capacity/flow 
reduction, etc. It does, however, reduce speeds by restricting 
sight distances. 


 
References; 21, 22, 23, 24, 34, 35 


 
8. Combination of Physical Control Measures 


 
Various combinations of 
traffic control and traffic 
calming measures can be 
used to enhance effec- 
tiveness. The combina- 
tions are governed by the 
major objectives or pur- 
pose for which the instal- 
lation is planned. For ex- 


ample, the objective of reducing speeds and cut through traffic 
may be achieved by using a combination of a speed hump and 
street narrowing. The illustration presents such a combination. 
This combines the installation of a speed hump as well as street 
narrowing within the vicinity of the speed hump. The street 
narrowing helps to reduce speeds over a longer distance than a 
conventional speed hump. 


 
References: 31 


 
C. ROADWAY MARKINGS 


 


1. Transverse Markings 
 


Transverse pavement markings consist of a series of painted 
lines placed across the road. The spacing between the lines 
gradually decreases as the hazard is approached. The paint 
pattern is intended to give the illusion of high speed and causes 
drivers to reduce their speeds. In Maine, transverse pavement 
markings used in conjunction with standard speed limit signs, 
when entering a small town, increased the number of vehicles 
traveling below the speed limit by 10 percent. In Scotland, similar 
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success occurred when yellow transverse markings were applied 
in advance of a traffic circle. Initial results showed a 30 percent 
reduction in 85th percentile speeds. which were later reduced to 
16 percent after one year. Crashes were reduced at the Scotland 
site from 14 crashes in the year prior to the installation to only 2 
crashes in the 16 months following the installation. 


 
A study in Great Britain showed that speeds were influenced by 
the existence or non-existence of a hazard following the trans- 
verse markings. If no hazard exists at the first location with 
transverse markings, the driver would not slow down at the 
second location even if a hazard existed. 


 
It appears from the various studies that if transverse markings are 
used at locations in advance of potentially hazardous locations or 
in addition to normal speed limit signing when entering small 
towns, that speed reductions will occur at both types of locations 
and crashes will be reduced at the hazardous locations. How- 
ever, it does not appear from the literature reviewed that reduc- 
tions in speeds should be anticipated by applying transverse 
pavement markings in the middle of a typical residential area. 


 
Reference: 27 


 


2. Longitudinal Markings 
 


Longitudinal pavement markings for speed control is intended to 
give drivers the impression of a narrow lane through which the 
vehicle must be guided. One study involved the striping of two 
residential streets to nine foot wide lanes. It was found that 
speeds changed in a range of a decrease of 1.4 MPH to an 
increase of 3.2 MPH. It was theorized that the narrowing by 
striping was ineffective because it actually made the drivers task 
of tracking the roadway easier. 


 


3. Crosswalks 
 


The use of painted crosswalks is to provide improved pedestrian 
safety by guiding them across the street and to notify drivers of 
the possibility of the presence of pedestrians. When painted 
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crosswalks are used, sidewalks on both sides of the road should 
also be provided. There is no indication in the literature that 
crosswalks result in lower vehicular speeds. 


 
Reference: 16 


 
 


D. PLANNING-RELATED ALTERNATIVES 
 


1. Adequate Arterial Capacity 
 


By providing adequate capacity on the surrounding major street 
network, the amount of through traffic using residential streets 
can be reduced. Although not specifically a speed regulating 
method, reducing the traffic volume can decrease the number of 
speed complaints on residential streets and can improve safety. 


 
Though this is a costly means of reducing residential speeding 
complaints, improved traffic flow and crash reduction can be 
realized on residential streets. 


 
Reference: 26 


 


2. Subdivision Planning 
 


Residential  street  design  can  influence  the  speed  of vehicles 
through a neighborhood. Designs 
that feature curvilinear alignment, 
a narrow cross-section, short block 
length, reduced building setback 
and roadside tree planting can cre- 
ate a feeling of restriction and re- 
sult in a speed reduction and may 
increase traffic crashes. Con- 
versely, local streets built to high 
standards, in an attempt to im- 


prove safety, create an environment that allows increased vehicle 
speeds. 


 
New subdivision streets can be designed to discourage cut- 
through traffic, which will reduce speeding complaints. 
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Care must be taken in the design process to ensure adequate 
sight distances along the roadway and at intersections, to provide 
the highest level of safety possible. 


 
Reference: 26, 29 
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VI. CONCLUSIONS 


 
An effective traffic calming program can be implemented by 
following the guidelines in this booklet. The key to a successful 
program is community involvement. Local officials and resi- 
dents must work together for the common goal of improving 
safety on residential streets. This booklet provides alternatives 
that may help decrease speeds and/or reduce through traffic on 
residential streets. It also gives direction for developing a traffic 
calming program in those communities that currently use only 
traffic law enforcement to control speeds. 


 
Whenever traffic calming devices are used, special care must be 
taken to advise drivers of the device by installing adequate 
warning signs and/or permanent markings. 
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I. INTRODUCTION 


The perception of speeding on local streets is probably the most 
persistent problem facing residents and traffic officials, alike. 
Although local or residential streets carry the lowest traffic vol- 
umes and suffer the fewest traffic crashes, they are the single 
largest consumer of a traffic engineer’s time and energy. Resi- 
dents observe vehicles being driven at speeds they perceive are 
too fast and conclude that the speeds would decrease if stop 
signs were installed. Speeds considered excessive by residents 
are considered reasonable by these same persons when they are 
driving in another neighborhood. Every traffic engineer has been 
shaken by these same residents who announce “if something is 
not done about the traffic problem on my street, someone is going 
to be killed and it will be your fault.” This is usually followed by a 
demand for various traffic control measures and often backed up 
with petitions from residents. Traffic officials then must focus 
their attention on responding to these pressures, often diverting 
resources that could be dedicated to solving major capacity and 
traffic crash problems on other streets. 


Residents’ complaints are usually accompanied by a proposed 
solution to the speeding problem...stop signs. Traffic officials 
respond that stop signs installed to control speeding: (a) don’t 
work, (b) are frequently violated, (c) are detrimental to safety, 
(d) are not warranted in the Manual* and, (e) actually increase 
speeds between stop signs. When residents are told that stop 
signs are not the answer to the speeding problem, they feel they 
must fight city hall to get them installed. A confrontational 
relationship is established between residents and traffic officials 
and the stop sign becomes a “trophy” which is awarded to the 
winner of the confrontation. Solving the speeding problem be- 
comes secondary to winning the “trophy”. The end results of this 
process are: (1) unhappy citizens, (2) continued complaints and 
requests for more stop signs, (3) increased political pressure and, 
(4) often, approval of stop sign installations to bring the contro- 
versy, temporarily, to an end. However, experience shows the 


* The “Manual” refers to the Michigan Manual of Uniform Traffic Control 
Devices (MMUTCD that specifically states that stop signs should not be 
used for speed control). 
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speeding problem is usually not solved. Before and after studies 
show that stop signs usually increase mid-block speeds and 
create violators of the stop controls. 


This booklet introduces traffic engineers, law enforcement offi- 
cers, elected officials and community leaders to the concept of 
traffic calming which may help alleviate speeding in residential 
areas. Traffic calming is the combination of physical controls and 
community support to reduce the negative effects of motor 
vehicle use, alter driver behavior and improve conditions for 
non-motorized users. Some objectives of traffic calming include: 
reducing speeds for motor vehicles, reducing crash frequency 
and severity, increasing safety, reducing the need for police 
enforcement, and reducing cut-through motor vehicle traffic. 


Traffic calming measures are typically installed as part of an area 
wide traffic management scheme rather than on a single street to 
avoid shifting the problem from one street to another. A success- 
ful traffic calming program must include enforcement, education, 
engineering and community involvement. Community support 
and participation is an integral part of a successful traffic calming 
program. This booklet will give guidance on how to set up a 
successful traffic calming program in your community. 


This booklet provides alternatives that may help decrease speeds 
on residential streets. It discusses the advantages and disadvan- 
tages of each alternative. It points out that there is no single, 
simple solution to all speeding problems that satisfies residents, is 
effective, and meets good engineering practices and standards. 
It also stresses that there may not be a tool to reduce speeds. 
Regardless of the approach used, there are certain criteria that 
should be followed: 


l All devices must meet Michigan Manual of Uniform Traffic 
Control DeviGes requirements. 


l The integrity of streets classified as Major under the provi- 
sions of Public Act 51 must be preserved. 


l Permanent traffic control devices should be used to the mini- 
mum extent required to achieve the objectives. 
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Access to all properties must be accommodated. 


Access from the nearest arterial to the destination should be 
as direct as practical. 


Local access to neighborhood facilities must be accommo- 
dated. 


All permanently installed devices must be designed to allow 
emergency vehicle access. 


Consideration must be given to circulation, parking and 
needs of customers and business owners. 


Consideration should be given to the access needs of essen- 
tial commercial services such as garbage pickup, snow plow- 
ing, student busing, etc. 


Changes must not unduly impact adjacent areas. 


It states that residents and local officials must work together with 
a full understanding of each other’s problems, limitations and 
concerns for the common goal of safety on residential streets. 
One of the best ways to accomplish this is to have citizens 
involved in standing or ad hoc community traffic safety commit- 
tees. 


This booklet is intended to be used as a traffic safety tool by 
traffic engineers, law enforcement officers, elected officials, and 
community leaders in their day-to-day traffic control responsibili- 
ties. 


References: 40, 41, 42 
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II. COMMUNITY INVOLVEMENT 


An important component of any traffic calming program is com- 
munity involvement. If citizens are involved, the chance for 
problem resolution and a successful traffic calming program is 
greatly improved. Often the problem cited is one of perception 
and not fact, and the solution proposed could be ineffective or 
even counter-productive. One way to avoid the knee-jerk ap- 
proach to traffic engineering is to develop a process that involves 
the community. While there are many ways to accomplish public 
involvement, this section will describe two that have been suc- 
cessful. 


Aooroaches to Citizen Involvement 


Standing Committee 


Some communities have successfully employed a standing com- 
mittee, normally referred to as the “Citizen Traffic Committee,” to 
deal with traffic control issues. The makeup, function and 
authority of the committee are described below: 


a. The committee is appointed by the mayor or council. It 
should consist of an odd number of members who serve 
staggered terms. 


b. Non-voting staff experts (police and engineers) are available 
to prepare agendas, collect data, provide input and send rec- 
ommendations to the city council. 


c. Efforts should be undertaken to make committee members 
as knowledgeable as possible about traffic engineering and 
enforcement principles. This can be realized by providing 
technical materials and training for committee members. 


d. The Committee reviews citizen requests for traffic control 
devices and staff analysis of those requests, and makes rec- 
ommendations to the city council. 
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The Committee should hold monthly, evening meetings. The 
standing committee offers several advantages; acts as a buffer 
between the council and citizens; lessens the pressure to install 
unwarranted devices; may be perceived as more objective than 
staff; provides technical and citizen input to the council; and 
dampens the adversary relationship that often develops between 
citizens and staff. On the other hand, there are some drawbacks: 
the committee can become politically motivated; one strong 
member can have too much influence; it can slow the process; 
and it requires some staff time. 


Ad hoc committee 


In this approach, an ad hocor advisory committee is formed when 
a community seeks help in dealing with a specific traffic control 
problem. While the governmental agency has the ultimate 
responsibility, it is highly desirable that the committee and agency 
work through the process and arrive at a consensus. This 
process works as follows: 


a. A working committee of neighborhood residents should be 
selected to represent different parts of the neighborhood. If 
the neighborhood has an organized association it should be 
asked to assist with the appointments; otherwise, volunteers 
are sought. 


b. Committee members should identify the problem brought to 
their attention. 


c. Staff collects the appropriate data and presents it to the com- 
mittee. The committee sets goals which are quantifiable, 
e.g., reduce the average speed by a certain percentage, etc. 


d. Options should be identified and alternatives presented, list- 
ing the pros, cons, cost, etc. of each. 


e. Committee and staff reach agreement on the alternative to 
be recommended. 


f. Committee with staff support presents the plan to the larger 
community through a large meeting or several small meet- 


5 







ings. One large meeting is enough if the plan is not contro- 
versial; the number of meetings should be directly related to 
the complexity of the plan. The purpose of the meetings is to 
obtain community support. 


g. Once community support is achieved the plan is imple- 
mented. If possible, it is best to install temporary measures 
to determine the impact. This allows for adjustments and 
even removal if it is obvious that the measures will not pro- 
duce the desired results. 


The advantages of using advisory committees are that they will 
help develop neighborhood concerns and determine what, if 
anything, should be done; it builds a relationship between staff 
and residents to work through future problems; and the process 
creates a better understanding of traffic engineering and enforce- 
ment principles among lay people. Conversely, this process 
consumes considerable time and effort of staff. If consensus is 
not reached, the neighborhood can become divided. If not 
handled deftly by staff, the process can become unwieldy. 


References: 19, 25, 28 
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Ill. PROBLEM IDENTIFICATION 


The first step in a traffic calming program is to identify the 
problem. When a resident contacts their City, Village or County, 
a complaint is recorded. The resident will be directed to discuss 
their concerns with the other residents or an established traffic 
advisory committee. If an advisory committee has not been 
established, the public agency will give guidance on how to start 
one. Residents will assist the public agency in the identification of 
the problem. 


These residents will also assist the public agency in the collection 
of data. Speed studies, traffic volume studies and license plate 
surveys, depending on need, will be performed at locations 
identified by the residents. The data collected will be analyzed to 
determine if there is a problem. If a problem is not identified, a 
letter with the supporting data will be sent to the residents 
explaining the findings and that no further action is required. If a 
problem is identified, then the public agency will move to the 
next steps of the program which include enforcement and educa- 
tion. 


References: 42 
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IV. EDUCATION AND ENFORCEMENT 


Once a speeding problem has been identified, the next steps in a 
traffic calming program is to initiate education and enforcement 
campaigns. Both of these steps should be conducted at the same 
time since many times a speeding problem can be reduced 
through effectively enforcing the traffic ordinances and educating 
the residents. From past enforcement activities, the City of 
Farmington Hills, Michigan found that most traffic violators within 
a residential area were the residents who live in the area. 
Therefore, it is critical to educate the residents of an area where 
a traffic problem is occurring. 


Reference: 42 


A. EDUCATION 


1. Public Information And Education 


An effective way to educate residents is through public informa- 
tion and education campaigns. Public information and education 
campaigns should be carried out through the mass media by law 
enforcement members of safety oriented groups. These cam- 
paigns “spread the word” about current enforcement emphasis 
and encourage voluntary compliance with the law. The percep- 
tion that violators will be apprehended is essential to develop 
compliance with the law. Selecting the right media for your 
message is important. Clearly define the reason for the change; 
i.e., to reduce traffic crash casualties. The size of the audience 
and project will be a controlling factor in the media you select. 
An enforcement effort must be coordinated with the information 
and education campaign. 


Reference: 5 


2. Neiahborhood Speed Watch Proaram 


Another educational tool is the Neighborhood Speed Watch 
Program whereby residents can help control speeds with minimal 
police support. 
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A Neighborhood Speed Watch Program must involve law en- 
forcement personnel and residents working as a team. Law 
enforcement’s role is to provide the educational material and, if 
necessary traffic law enforcement. An effective tool used for 
education is speed radar trailers. The trailers are unmanned and 
equipped with radar equipment to detect the speed of vehicles. 
The trailer clocks the speed of an approaching vehicle and 
displays the speed on a display board that is visible to the 
motorist. This shows the motorist the actual speed at which they 
are traveling. 


The neighbors must educate each other, establish their goals, and 
police themselves. Neighbors identify the speeders, the police 
make personal contact for the purpose of educating the speeder, 
and involve law enforcement as a last resort. 


This program has the benefit of bonding the neighborhood to- 
gether. The off-shoots of this are invaluable. The reduction of 
negative contacts with law enforcement enhances its image. The 
time involvement will depend on the individual’s role and the size 
of neighborhood or community that is targeted. The media 
relationship involvement relates to the target area. 


Neighborhood Speed Watch Programs rely on peer pressure and 
community spirit to increase awareness in a subdivision that may 
experience speeding traffic. It considers the fact that in a 
self-contained subdivision, the drivers involved are neighbors and 
friends of the people complaining of speeding. Neighborhood 
Speed Watch Programs have little or no effect on “through” traffic 
problems. 


Typically, to be included in a Neighborhood Speed Watch Pro- 
gram, a street must (1) be a local street, (2) experience ~EJ’~ 
percentile speeds in excess of 10 MPH greater than the posted 
speed, and (3) receive support from most of the households. 


Once established, the following actions are taken: 


a) A personal letter is sent to all households explaining the Pro- 
gram. 
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b) Neighborhood Speed Watch Program signs are posted. 


c) Committee members call each household in the specific area 
to explain the program and appeal for cooperation. 


d) Radar speed observations are made by local traffic person- 
nel and personal letter are sent by the Chief of Police to 
drivers or owners of vehicles observed speeding. 


e) Periodic speed studies are made to determine the Program’s 
effectiveness. 


f) Neighborhood organizations are involved as necessary. 


Reference: 9, 42 


B. ENFORCEMENT 


1. Surveillance/Enforcement 


Selective traffic law enforcement is the process of assigning 
police officers to a specific area at specific times to enforce traffic 
laws relating to a specific problem. The allocation of officers to 
the area is usually for a limited period. 


When a police agency becomes aware of a particular traffic 
safety problem, officers can be assigned to the problem area to 
enforce related laws. Decisions must be made as to enforcement 
strategy, number of officers, time of day or any combination 
thereof, depending on the variables related to the location, type of 
violations, available officers, etc. 


This type of activity tends to only solve the problem in the 
presence of the officer. The more officers assigned, the more 
effective this method. This is a costly process especially when it 
involves overtime or diverting officers from other assignments. 
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2. Automated Speed Enforcement Device 


The newest tool in speed enforcement is the Automated Speed 
Enforcement Device, which is currently being tested at selected 
locations throughout the U.S. This device consists of a speed 
radar device and a 35 mm camera interfaced through a com- 
puter. It is located in an unmarked vehicle parked on the side of 
a road. As each vehicle comes within radar range its speed is 
determined. If that speed is over the preset threshold speed, the 
camera takes a photograph of the vehicle and its license plate. 


The owner of the vehicle is then informed by either a warning 
letter or ticket of the date, time location, posted speed and travel 
speed of the vehicle. Currently, Michigan law does not permit the 
issuance of a ticket. 
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V. ENGINEERING 


When the education and enforcement campaigns prove to be 
ineffective, the location qualifies for further analysis to determine 
what traffic engineering measure, if any at all, should be installed 
to effectively reduce speeds. In certain situations, vehicle speeds 
can only be effectively reduced by physical diversion of the traffic 
on the travelway. The application of traffic control devices, such 
as signs, alone normally are not effective in reducing vehicle 
speeds through residential neighborhoods. However, when used 
in conjunction with traffic calming devices, the proper use of 
traffic control signs can be an effective traffic management tool. 


A. TRAFFIC CONTROL DEVICES 


1. Stop Signs 


The basic purpose of stop signs is to 
assign right-of-way to vehicles at inter- 
sections. There are Stop Sign Warrants 
outlined in the MMUTCD which must be 
satisfied before a stop sign can be in- 
stalled. Stop signs are requested by 
residents more than any other traffic 
control device for the reduction of vehi- 
cle speeds and traffic volumes. Unfor- 
tunately, studies have shown that stop 
signs are largely ineffective in meeting th 
speed control. 


e 


a. Two-Wav Stoo 


This is used to assign right-of-way to traffic on one of two 
intersecting streets by requiring traffic on one street to come to a 
complete stop. It is suitable where: 


0 one street is a major street; 
. sight distances approaching the intersection are substandard, 


and traffic approaching under the general rules for uncon- 
trolled intersections would run a strong risk of being involved 
in collisions; 
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. there is a history of a crash pattern that could be corrected by 
right-of-way controls, yet conditions do not require traffic on 
both streets to stop. 


b. Four-Wav Stop 


This type of intersection control is intended primarily where two 
collector or major streets intersect and do not warrant a traffic 
signal. Its purpose is to assign right-of-way to traffic on both 
intersecting streets by requiring all approaching vehicles to come 
to a complete stop. 


c. Effect on Traffic Volumes 


When local streets offer significant savings in time over con- 
gested parallel major and collector routes, or allow avoidance of 
congestion points, traffic control devices, including stop signs, will 
do little to reduce traffic volumes. However, when the local 
streets offer only a slight savings in travel time over other routes, 
the time lost at stop signs may be enough to keep traffic off of 
local residential streets. 


Stop signs may be installed at uncontrolled intersections in 
residential neighborhoods with a street network arranged in a grid 
pattern. Traffic would be stopped on every other block throughout 
the entire residential neighborhood. With no continuous “through” 
streets in the neighborhood, an even distribution of traffic would 
be encouraged. 


d. Effect on Traffic Speed 


Numerous studies have shown that stop signs are relatively 
ineffective as a speed control measure, except within 150 feet of 
the intersection. At the point of installation, speeds are reduced, 
but the effect on traffic approaching or leaving the stop-controlled 
intersection is negligible. In fact, some motorists actually in- 
crease their speed to make up for the “inconvenience” of stopping 
or disregard the stop signs. Studies show that more than 50% do 
not stop. 
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A study conducted in Boulder, Colorado, demonstrated that the 
85th percentile speed and mean speeds on 25 mph and 35 mph 
roads were greater in areas that were controlled by stop signs. 


Studies in various California cities showed a slight increase, or no 
change, in vehicle speeds after the installation of stop signs. 


While the request for stop sign installation leads all resident 
requests for speed control measures, it must be emphasized that 
studies have proven there is little or no effect on vehicle speeds 
in residential road networks after installation. 


e. Warrants/Compliance 


Warrants for stop sign installations are included in the Michigan 
Manual of Uniform Traffic Control Devices (MMUTCD). These 
warrants relate to right-of-way assignment and respond to site 
safety consideration. 


A stop sign observance study of unwarranted four-way stops in 
Troy, Michigan, found that the percentage of “no” or “roll” stops to 
be significant after installation of unwarranted stop signs, while 
there was no significant change in 85th percentile speeds. 


Many studies have been conducted to determine the degree to 
which stop signs are obeyed. When not required to stop by cross 
street traffic, only 5 to 20 percent of all drivers come to a 
complete stop; 40 to 60 percent will come to a “rolling” stop 
below 5 MPH, and 20 to 40 percent will pass through at higher 
speeds. High-volume, four way stop-controlled intersections 
have demonstrated the highest compliance levels, while three- 
way stop controlled intersections have shown the lowest. 


In Star City, West Virginia, before and after studies showed an 
increase in “no-stops” from 14.1% to 25.1% when two-way stop 
intersections were converted every summer to four-way stops for 
pedestrian safety. Mean Speed was not significantly affected by 
the presence of the four-way stops. The recommendation of this 
particular study was to end the practice of using four-way stops 
for speed control. 







Studies have shown that when a driver does not believe that a 
stop sign appropriately reflects the actual traffic conditions, the 
driver often disregards it. The use of unwarranted stop signs not 
only decreases the compliance levels of motorists, but has the 
unintended effect of decreasing compliance at intersections 
where stop signs have been installed for warranted operation and 
collision reduction. 


f. Effect on Traffic Safety 


While no study has proven the effectiveness of stop signs as 
traffic safety measures, general engineering belief is that the 
unwarranted use of stop signs increases the safety hazard at the 
intersection. This is shown in the studies of the compliance rates 
at stop-controlled intersections. In addition, motorists disregard 
for unwarranted stop signs presents a significant hazard to cross- 
ing pedestrians. 


Effects of unwarranted stop signs on driver behavior and safety at 
stop signs throughout a community are difficult to substantiate. 
Evidence to date on the safety effects of individual stop signs 
placed for volume and speed reduction purposes is mixed. At 
some intersections where a degradation in safety was measured, 
placement of the signs in poor visibility positions and lack of 
supplementary markings may account for the crash experience. 
Cases where safety experience was reportedly improved may 
include instances where traditional warrants for stop sign installa- 
tion were actually met, or were close to being met. 


g. Environmental Effects 


Stop signs affect the environment around the intersection, and 
the use of unwarranted stops signs could unnecessarily add to 
this problem. Stopping and idling at intersections increases the 
amount of automobile exhaust in the area. In addition, tire noise 
and engine noise increase with the braking and acceleration 
associated with stop signs. Automobile fuel consumption is 
increased with the stopping, accelerating, and idling of vehicles at 
stop-controlled intersections. 
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h. Community Reaction 


Residents often see stop signs as a solution to “near miss”, as 
well as actual crashes. They are also viewed as being effective 
at controlling vehicle speeds. Suggestions that unwarranted stop 
signs have very poor compliance and that they might be detri- 
mental to safety are generally discounted by residents. Residents 
also dismiss concerns over a community’s exposure to tort 
liability for unwarranted use of traffic control devices. By disre- 
garding the warrants presented in the MMUTCD, this presents 
potential liability concerns for the responsible jurisdiction. If a 
stop sign installation could be considered irresponsible or in clear 
contradiction to accepted standards, liability suits could result. 


Objections to stop signs come mainly from residents at the 
intersections who are subjected to additional noise and pollution 
which come from decelerating and accelerating vehicles, and 
from motorists who think they are being stopped needlessly. 


It should be the goal of the traffic engineer and local policy 
makers to explain to the public why unwarranted stop signs are 
ineffective at controlling vehicle speeds. Special attention should 
be given to explaining the adverse effects on the environment, 
motorist safety, and pedestrian safety. 


A community’s policy of installing 4-way stops at school crossings 
should be reviewed in light of the above items. Stops at these 
locations are only useful about 2% of the time. Therefore, 98% of 
the time, they can be serious traffic safety hazards. 


References: 1, 2, 3, 4, 36, 37, 38, 39, 40 


2. Speed Limit Sians 


a. Soeed Limit Sians/Soeed Zoninq I SPEED 
The speed limit sign is a regulatory device that LIMIT 
informs drivers of the speed limit imposed by 
the governing agency. Some signs merely 
remind drivers of the limits applicable to the 
type of highway and area. Where the speed 25 
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limit is not applicable to specific sites because of special hazards, 
a deviation from that limit is shown by posting advisory speed 
signs. A new speed limit is determined by an engineering and 
traffic study of the street section involved. Special attention is 
given to the character of the street (sidewalks, driveways, and 
sight obstructions), horizontal and vertical alignment, pedestrian 
activities, and hazards which may not be easily detected by 
drivers. If no unusual safety problems are detected, the 85th 
percentile speed of traffic on a street is usually taken as an 
indication of the speed limit which could be implemented. 


Studies that tested the effect of speed limit signs on speeds have 
been largely confined to major streets and expressways. Petfor- 
mance on these highways is not considered relevant to the local 
street situation. Studies have shown that speed limit signs have 
very little impact on drivers’ speeds on major streets. Motorists 
drive at speeds that they consider reasonable, comfortable, 
convenient and safe under existing conditions. Drivers appear 
not to operate their vehicles by the speedometer, but by roadway 
conditions. 


Speed limit signs, other than the standard 5 MPH increment (i.e., 
28 MPH), are not standard and may be illegal. 
The desired effect of posting a non-standard 
speed limit sign is to gain compliance by 
capturing the driver’s attention with a unique 
number. If drivers are consciously aware of 
the speed limit, they are more likely to comply 
with it. While the signs are inexpensive, they 
do not conform to the MMUTCD. Initially, the 
signs would be noticed and make drivers 
aware of their speed. Once drivers became 


used to the signs, they have no further effect on drivers’ speeds. 


If posted speed limits are significantly lower than prevailing traffic 
speed, residents normally place some hope in them or in subse- 
quent enforcement. However, if the posted limits are within a few 
miles per hour of the previously prevailing traffic speed, they are 
not addressing the residents’ problem. 
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b. Speed Limit Sians With Other Devices 


Speed limit signs with flashing beacons have been shown to have 
a minor effect in reducing vehicular speeds. Such signs have 
been shown to be most effective in school zones. Other traffic 
activated signs with variable messages and warnings may also 
have minor effectiveness in reducing speeds. 


One such device is a trailer-mounted variable message sign with 
a radar speed gun which displays the posted speed limit and the 
approaching driver’s speed. The intent is to increase the mo- 
torists’ awareness of both posted speed limit and their own travel 
speed. 


Observations show that most motorists reduce their speed when 
they see the device. In addition to reducing motorists’ speeds, 
other advantages of the equipment include the creation of posi- 
tive public relations, better acceptance of speeding tickets, and its 
ability to act as a teaching device. The disadvantages include 
potential vandalism to the equipment if left unattended, and it 
may encourage speeding by those who wish to “test” it. Its speed 
reduction effectiveness is isolated to the immediate area and time 
of its use, and this likely will diminish over time. However, 
effectiveness can be improved with the use of visible speed 
enforcement. 


References: 5, 6, 7 


3. Turn Prohibitions 


Turn prohibitions will reduce traffic volumes, noise, and, in some 
cases, speeds on streets where they are applied. They may also 
improve traffic safety on streets to which they are applied. 
However, volumes, noise and speeds 
will increase on alternate routes. They 
are difficult to enforce, and reduce ac- 
cess for residents. In some cases, 
speeds may increase, and traffic safety 
may decrease, when motorists are 
forced to take alternate routes. 


18 







Turn prohibitions can be used to reduce traffic volumes on local 
streets by installing them on major/collector streets to prevent 
traffic from entering local streets. Such controls are usually in 
effect during peak traffic volume hours, when motorists are 
seeking less congested, alternate routes. 


Although turn prohibitions have been in use for some time, very 
little quantitative research was found, and it was related to the 
number of violations. Violations in the range of 10% to 15% of 
the original turning volume can be expected. 


Reference: 8 


4. One-Wav Streets 


The use of one-way streets has mixed results. They are not 
useful in reducing speeds on local streets. In fact, the use of 
one-way signs may increase speeds in the permitted direction, 
and may increase the amount of cut-through traffic on other 
residential streets. 


One-way streets can be used to make travel through a neighbor- 
hood difficult by creating a maze effect in the internal street 
pattern, which may discourage through traffic. However, the 
amount of traffic on other residential streets may be increased. 


Reference: 8 


5. Commercial Vehicle Prohibitions 


It is a common practice in communities to prohibit commercial 
vehicles from most, if not all, local streets in residential areas. 
This is done to protect the pavements and eliminate nuisances. 
However, commercial vehicles are normally allowed to travel on 
any street when engaged in pickup and delivery. Such regula- 
tions are unlikely to affect vehicle speeds, but they will reduce 
truck traffic volume and noise. 


Reference: 8 
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6. Special Warnina Sians 


Special warning signs such as “Children at Play”, “Watch for 
Children”, or others that warn of normal conditions are not 
effective in reducing speeds in residential areas. It is also likely 
that such signs encourage parents to believe that there is an 
added degree of protection, which is not the case. These signs 
suggest that it is acceptable for children to play in the street. The 
Michigan Vehicle Code prohibits the use of signs not deemed 
standard by the MMUTCD. 


The MMUTCD provides standards for signs warning drivers that 
they are approaching recreational facilities such as parks and 
playgrounds. However, there is not enough evidence to deter- 
mine the effect of these warning signs on vehicle speeds. 


Reference: 40 


7. Portable Sians 


One growing trend in many communities is the use of portable 
stop signs placed in the street between crosswalks, to protect 
pedestrians. This has actually turned out to be a very controver- 
sial issue in many areas. 


Municipalities feel that these signs are very effective in forcing 
traffic to stop for pedestrians in crosswalks. However, some state 
departments of transportation have banned the use of these 
portable signs, citing reports that the signs, when hit by vehicles, 
have caused injuries to nearby pedestrians. The MMUTCD states 
“As noted herein or for emergency purposes, portable or part-time 
STOP signs shall not be used”. The exceptions refer to hand- 
held STOP signs used by construction flaggers and school cross- 
ing guards. 
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B. TRAFFIC CALMING DEVICES 


1. Speed Humps and Bumps 


The speed hump is generally 3 to 4 inches high, rounded section 
of pavement, approximately 12 feet in length. A speed bump is 
approximately 12” to 18” long, causing a more severe “bump” to 
be felt by the driver. 


The speed hump was developed in the Transportation Road 
Research Laboratories (TRRL) in Great Britain and has been 
tested in closed test areas and on public roads. Tests in the 
United States and in various countries around the world, have 
shown speed humps to be effective in controlling vehicle speeds 
and in reducing traffic volumes in the immediate area of the 
hump or bump. 


Studies in Australia, the United Kingdom, and the United States 
have shown reductions in 85’h percentile speeds ranging from 3 
MPH to 14 MPH between speed humps and from 6 MPH to 27 
MPH at the speed hump location. Recent experience in a 
Michigan community indicated a 5 mph reduction in the 85’h 
percentile speed. Volumes were found to be reduced from 1 to 
55 percent. 


SPEED 
BUMP 


SPEED HUMP 


Another type of speed hump is the flat top hump or speed table. 
These humps are typically 22 inches long with a 10 foot flat 
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section and can be used on collector roads with more than 12,000 
vehicles per day. This type of speed hump can serve as 
pedestrian crossings. Studies have shown these humps not only 
greatly reduce the 85’h percentile speed of mainstream traffic but 
also have shown that, unlike speed humps, the speed between 
the humps and at the humps are essentially the same as before 
hump or bump installation. 


Some of the negative effects of speed humps are an increase in 
noise level from individual vehicles near the humps caused by 
braking and acceleration, but not due to the sound of vehicles 
striking the humps. Studies have shown that speed humps have 
a more severe impact on longer wheel base vehicles and should 
not be used on neighborhood collectors, major fire and ambu- 
lance routes, or on routes frequently used by large trucks or 
buses. They are a major hindrance to snowplowing efforts. 


Often the implementation of such traffic calming measures bring 
up liability issues. A recent survey of a number of communities 
using different traffic calming devices found that most had no 
legal problems at all while the remainder had mostly experienced 
threats and no action. As more and more traffic calming devices 
are installed, the question of the legality of these measures are 
becoming irrelevant. 


The reports on speed humps have shown that both the design and 
location/spacing of speed humps are critical. For typical residen- 
tial streets the most widely used design is the circular, parabolic 
speed hump. A series of speed humps is more effective than a 
single installation. The spacing of speed humps ranges from 200 
feet to 750 feet, depending upon the desired 85’h percentile speed 
between speed humps. Formulas have been developed to 
determine the optimal spacing of humps, depending on the use of 
either a 3 inch or a 4 inch high hump. Adequate pavement 
markings and traffic signs are important to warn drivers of speed 
humps. Speed humps can be installed on roadways carrying 
3,000-8,000 vehicles per day. The cross-section design of humps 
or bumps is critical to their effectiveness. 


The speed hump should not be confused with the speed bump 
that is 3 to 5 inches in height and 1 to 1 % feet in length. Because 
speed bumps are abrupt, they are considered to be potentially 
hazardous for motor vehicles. The main use of the speed bump 
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has been in private parking lots and on private roads. They are 
generally considered to be inappropriate by traffic engineers 
because they are not included in design guides. 


As of September 10, 1997, The Institute of Transportation Engi- 
neers (ITE) plans to publish the recommended practices for 
Guidelines for the Design and Application of Speed Humps. 


References: 10, 11, 12, 13, 14, 15, 16, 32, 33 


2. Rumble Strips 


Rumble strips are a series of either bumps or depressions in the 
pavement. They are intended to alert drivers of a special 
situation, such as a speed reduction or stop ahead condition. 
They are typically ‘/2 to 1 ‘/2 inches high or deep, 3 to 4 inches 
wide and placed 90” to traffic flow. 


Rumble strips produce both an audible rumble and a vibration 
that creates an awareness of a condition for which a driver must 
react. They are used most frequently on shoulders of high-speed 
roadways to alert drivers that they are not driving in the travel 
lanes of a road. They are also commonly used to alert drivers in 
rural or high speed areas of an unexpected stop-ahead condition. 


Many states now use ‘portable’ rumble strips, which are basically 
high density rubber sheets with a series of undulations, Though 
these are popularly used near construction zones, these may be 
used as a temporary measure in residential areas before installing 
permanent rumble strips. 


Little research has been performed in residential areas for their 
use as a speed control device. A study in the City of Rochester 
Hills showed speed reductions of up to 2 MPH, whereas another 
study showed reductions of up to 15 MPH. Rumble strips can 
produce an annoying noise, cause vibration in nearby homes and 
be snow removal obstructions. One study suggests they should 
not be used where there is significant bus or truck activity or 
where traffic volumes exceed 2,500 vehicles per day. Due to the 
adverse effects, their installation must be carefully considered. 


References: 4, 17, 18 
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3. Street Closures 


The primary effect of street closures is to eliminate through traffic 
rather than to reduce speed. There may be some speed reduc- 


tion because higher speed 
through traffic is discouraged 
from using the neighborhood 
streets. This is true particularly 
where a pattern of closures is 
carefully designed to accom- 
plish this end. Street closures 
can be constructed at an inter- 
section or at midblock. The 
midblock application can be ef- 
fectively used where it is desired 
to restrict traffic in a residential 
section while allowing access to 
a high traffic generator adjacent I 
to the residential area. Gener- , 
ally, whenever a street closure 
is used, a cul-de-sacs should be 
constructed so as not to “trap” a 


vehicle. Cul-de-sacs often require the purchase of right-of-way 
and often are constructed in a resident’s front yard. 


Among the disadvantages of street closures are: 


. Restricted access to the neighborhood by service and emer- 
gency vehicles. 


l Problems with vandalism and maintenance. 
l Traffic is often transferred to neighboring streets, generating 


new problems and complaints. 


Street closures are difficult to apply to existing roadways and are 
better suited for newly developing subdivisions. 


When cul-de-sacs are used, adequate turnaround areas must be 
provided at the end of the street. Proper signs must be installed 
to warn drivers of the end of the street. 


Reference: 8, 28 
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4. Traffic Diverters 


a. Diagonal Diverters 


Diagonal diverters are barriers 
placed diagonally across an inter- 
section. This converts a normal 
four-legged intersection into two 
separate roadways, each with a 90” 
turn. The purpose is to discourage 
“through” traffic by requiring it to 
take a circuitous route through the 
neighborhood. 


Speeds of vehicles are only affected in the immediate vicinity of 
the diverter because drivers must make a 90” turn. Diverters 
may discourage drivers from using the street as a short-cut route. 
However, some drivers will simply move to another residential 
street, thus moving the problem. Since they create formidable 
barriers in the intersection, they must be marked similar to 
one-way streets and have appropriate lights so they can be seen 
at night. 


References: 8, 9, 19 


b. Semi-Diverters 


A semi-diverter is a barrier placed transverse to traffic at the 
beginning of a block. It prohibits traffic from entering the block, 
but allows two-way traffic within the block. Since they create 
formidable barriers in the intersection, they must be marked 
similar to one-way streets and have appropriate lights so they can 
be seen at night. 


Semi-diverters have no effect on speeds other than in the imme- 
diate vicinity of the barrier. They can reduce traffic volumes, but 
only at the end of the block at which they are placed. The 
violation incidence can be quite high. 


Reference: 8, 19 
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5. Traffic Islands 


a. Traffic Roundabout 


Modern roundabouts are different from traditional traffic circles, in 
that all approaching traffic yields right of way to circulating traffic. 
This is reinforced through the use of yield signs on the ap- 
proaches. Other characteristics of 
roundabouts include deflection and 
flared approaches. Use of deflec- 
tion helps slow entering vehicles, 
leading to safer merges with the 
circulating traffic stream. The use JL 


of splitter islands helps drivers per- 
ceive a change in the roadway 
geometry and enter the roundabout 
safely. Benefits of roundabouts 
realized in the states of California, 
Florida, Maryland and others in- 


-fir 


clude slowing of traffic, reducing 
delay and emissions when compared to stop/signal controlled 
intersections, improving safety and aesthetics. 


Its primary use is to reduce crash frequency at residential inter- 
sections. These roundabouts also have an effect on traffic 
volume and speeds. 


At ten study locations, average speeds were reduced 4 MPH 
(from 27.5 MPH to 23.3 MPH) downstream from the circles, but 
only for short distances. Speed reductions can be even more 
significant near the circle, similar to speeds near stop signs. 


One study shows a significant 77% decrease in crashes. Traffic 
volumes on the higher volume street at twenty study locations 
decreased an insignificant 2%. The construction cost of a 
roundabout is quite high ($10,000 - $30,000). 


References: 4, 8, 19, 20, 30 
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b. Traffic Islands 


A traffic island is a defined area, 
painted or raised, included in high- 
way design for the primary pur- 
poses of controlling and directing 
traffic movements. They also pro- 
vide refuge for pedestrians, reduce 
excessive pavement areas, and 
can be used to indicate orooer use 
of an intersection or to locate traffic 
control devices. 


Painted/striped islands do not affect 
speeds significantly; raised islands reduce vehicle speeds in 
some instances, mostly in combination with narrow lanes, which 
can create hazards. 


Improper islands make roadways unsafe. If an island is not large 
enough to command attention, motorists will drive over it. 
Curbed islands are sometimes difficult to see at night due to 
oncoming headlights or other light sources, thus causing crashes. 


Islands do not reduce traffic volume by any significant amount, 
but can be an effective treatment for traffic movement and safety. 
If a traffic island is used, it might be beneficial to plan an island 
initially, then observe the effect and change the layout arrange- 
ment accordingly. The same process can be repeated until an 
optimum arrangement is established and a permanent raised 
island can be installed. 


6. pg 


Chokers are narrowed roadway widths using landscaped areas 
between the sidewalk and street. The pavement width between 
chokers can be constructed for one or two lanes of traffic. The 
choker can be constructed parallel to the traveled way or twisted 
to the direction of travel. 
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Road narrowing is a method used mostly in residential areas to 
control vehicle speeds and reduce traffic volume to improve 


safety. Another road narrowing 
technique can be found by the 
use of medians. In one commu- 
nity in Maryland, medians 20 to 
50 feet or more in length have 
been constructed in advance of 
intersections. It was found to 
effectively reduce speeds 
though, it was necessary to con- 
struct bulb-outs to force drivers 
to shift over inconveniently. 
Once implemented, the 85’h per- 
centile speeds were reduced by 
2-5 mph. 


Chokers and road narrowing can control the speeds of vehicles 
efficiently and can increase safety and reduce traffic flow if 
properly installed. However, they should not be used on high 
volume streets, and sudden road narrowing should always be 
avoided. Curbside parking may have to be sacrificed to imple- 
ment these methods. Proper signs should be installed to warn 
drivers of the chokers. 


Reference: 4, 32 


7. On-Street Parking 


On-street parking is parking that is allowed on a street in the curb 
lane and is commonly permitted in residential areas. 


Drivers of through vehicles generally reduce their speed in antici- 
pation of conflict situations with parked vehicles or pedestrians. A 
study was done in Dallas where parking was removed in four 
central business districts. A go-day study showed an increase of 
26.7% in vehicle speed. In another study, only peak period 
prohibitions were reported which increased average speeds by 
27%. 
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A clear relationship exists between crashes and vehicles parked 
on-street. One study in a community of 65,000 people found that 
43% of all local and collector-street crashes involved on-street 
parking. 


The angle of on-street parking has an affect on safety. Although 
angle parking allows for more parking spaces per unit of curb 
length than parallel parking, it requires more space for maneuver- 
ing, increases the amount of time a car is exposed to oncoming 
traffic, and can create a visibility problem for drivers when 
backing out into traffic. Therefore, angle parking has a substan- 
tially higher crash rate than parallel parking. Many studies have 
found that eliminating angle parking and replacing it with parallel 
parking reduces crashes 19 to 63 percent. A study in Maine 
found that parallel parking had a crash rate 12 percent lower than 
angle parking. A study in Nebraska concluded that parking 
should be of parallel rather than angle type to improve safety by 
reducing traffic crashes. 


Several studies have been conducted that show the safety con- 
cerns of on-street parking. Primary hazards are: 


1. Parked vehicles make the road width narrower and signifi- 
cantly restrict the flow of traffic. Parked vehicles can easily 
increase rear-end or side-swipe crashes due to hazardous 
maneuvers by drivers avoiding parked vehicles or drivers 
entering or leaving parking stalls. 


2. Drivers or rear-seat passengers getting out of parked vehi- 
cles on the side street present an added obstacle in the road- 
way. This produces both rear-end and side-swipe collisions. 


3. Reduced sight distances involving pedestrians, especially 
children, attempting to cross the street from between parked 
vehicles or at intersections. 
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It is advisable to avoid on-street parking especially on residential 
streets because of the crash hazard, traffic volume/capacity/flow 
reduction, etc. It does, however, reduce speeds by restricting 
sight distances. 


References; 21, 22, 23, 24, 34, 35 


8. Combination of Phvsical Control Measures 


Various combinations of 
traffic control and traffic 


pose for which the instal- 
lation is planned. For ex- 


ample, the objective of reducing speeds and cut through traffic 
may be achieved by using a combination of a speed hump and 
street narrowing. The illustration presents such a combination. 
This combines the installation of a speed hump as well as street 
narrowing within the vicinity of the speed hump. The street 
narrowing helps to reduce speeds over a longer distance than a 
conventional speed hump. 


References: 31 


C. ROADWAY MARKINGS 


1. Transverse Markinas 


Transverse pavement markings consist of a series of painted 
lines placed across the road. The spacing between the lines 
gradually decreases as the hazard is approached. The paint 
pattern is intended to give the illusion of high speed and causes 
drivers to reduce their speeds. In Maine, transverse pavement 
markings used in conjunction with standard speed limit signs, 
when entering a small town, increased the number of vehicles 
traveling below the speed limit by 10 percent. In Scotland, similar 
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success occurred when yellow transverse markings were applied 
in advance of a traffic circle. Initial results showed a 30 percent 
reduction in 85th percentile speeds. which were later reduced to 
16 percent after one year. Crashes were reduced at the Scotland 
site from 14 crashes in the year prior to the installation to only 2 
crashes in the 16 months following the installation. 


A study in Great Britain showed that speeds were influenced by 
the existence or non-existence of a hazard following the trans- 
verse markings. If no hazard exists at the first location with 
transverse markings, the driver would not slow down at the 
second location even if a hazard existed. 


It appears from the various studies that if transverse markings are 
used at locations in advance of potentially hazardous locations or 
in addition to normal speed limit signing when entering small 
towns, that speed reductions will occur at both types of locations 
and crashes will be reduced at the hazardous locations. How- 
ever, it does not appear from the literature reviewed that reduc- 
tions in speeds should be anticipated by applying transverse 
pavement markings in the middle of a typical residential area. 


Reference: 27 


2. Lonaitudinal Markin= 


Longitudinal pavement markings for speed control is intended to 
give drivers the impression of a narrow lane through which the 
vehicle must be guided. One study involved the striping of two 
residential streets to nine foot wide lanes. It was found that 
speeds changed in a range of a decrease of 1.4 MPH to an 
increase of 3.2 MPH. It was theorized that the narrowing by 
striping was ineffective because it actually made the drivers task 
of tracking the roadway easier. 


3. Crosswalks 


The use of painted crosswalks is to provide improved pedestrian 
safety by guiding them across the street and to notify drivers of 
the possibility of the presence of pedestrians. When painted 
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crosswalks are used, sidewalks on both sides of the road should 
also be provided. There is no indication in the literature that 
crosswalks result in lower vehicular speeds. 


Reference: 16 


D. PLANNING-RELATED ALTERNATIVES 


1. Adeauate Arterial Capacity 


By providing adequate capacity on the surrounding major street 
network, the amount of through traffic using residential streets 
can be reduced. Although not specifically a speed regulating 
method, reducing the traffic volume can decrease the number of 
speed complaints on residential streets and can improve safety. 


Though this is a costly means of reducing residential speeding 
complaints, improved traffic flow and crash reduction can be 
realized on residential streets. 


Reference: 26 


2. Subdivision Planninq 


Residential street design can influence the speed of vehicles 
- through a neighborhood. Designs 


that feature curvilinear alignment, 
a narrow cross-section, short block 
length, reduced building setback 
and roadside tree planting can cre- 
ate a feeling of restriction and re- 
sult in a speed reduction and may 
increase traffic crashes. Con- 
versely, local streets built to high 
standards, in an attempt to im- 


prove safety, create an environment that allows increased vehicle 
speeds. 


New subdivision streets can be designed to discourage cut- 
through traffic, which will reduce speeding complaints. 
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Care must be taken in the design process to ensure adequate 
sight distances along the roadway and at intersections, to provide 
the highest level of safety possible. 


Reference: 26, 29 
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VI. CONCLUSIONS 


An effective traffic calming program can be implemented by 
following the guidelines in this booklet. The key to a successful 
program is community involvement. Local officials and resi- 
dents must work together for the common goal of improving 
safety on residential streets. This booklet provides alternatives 
that may help decrease speeds and/or reduce through traffic on 
residential streets. It also gives direction for developing a traffic 
calming program in those communities that currently use only 
traffic law enforcement to control speeds. 


Whenever traffic calming devices are used, special care must be 
taken to advise drivers of the device by installing adequate 
warning signs and/or permanent markings. 
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      presents TIPS on


 Four-Way Stop Signs


Why can’t we have an all-way stop to
reduce accidents?


Many people believe that installing STOP
signs on all approaches to an intersection
will result in fewer accidents.  Effects of
unwarranted stop signs on driver behavior
and safety are difficult to substantiate. 
Also, there is no real evidence to indicate
that STOP signs decrease the overall speed
of traffic.  Impatient drivers view the
additional delay caused by unwarranted
STOP signs as “lost time” to be made up
by driving at higher speeds between STOP
signs.  Unwarranted STOP signs breed
disrespect by motorists who tend to ignore
them or only slow down without stopping. 
This can sometimes lead to tragic
consequences.


Generally, every State requires the
installation of all traffic control devices,
including STOP signs, to meet state
standards of the Department of
Transportation.  The state standards are
based on the Manual on Uniform Traffic
Control Devices (MUTCD).  The MUTCD


is published by the U.S. Department of
Transportation, is the national standard for
traffic control devices.  The MUTCD
prescribes standards for the design,
location, use and operation of traffic
control devices.


The installation of multi-way stop control
must first meet the warrants as set forth in
the MUTCD.  Any of the following
conditions may warrant an all-way STOP
sign installation:


1. Where a traffic signal is warranted,
multi-way stop control is an interim
measure that can be implemented







quickly to control traffic until the
signal is designed and installed.


2. The occurrence within a twelve-month
period of five or more reported
accidents of a type susceptible to
correction by multi-way stop control. 
Such accident types include turn
collisions, as well as right-angle
collisions.


3. Total vehicular volume entering the
intersection from all approaches must
average 500 vehicles per hour for any
eight hours of an average day and the
combined vehicular and pedestrian
volume from the minor street or


highway must average at least 200
units per hour for the same eight hours,
with an average delay to minor street
vehicular traffic of at least 30 seconds
per vehicle during the maximum hour. 
However, when the 85th percentile
speed of traffic approaching on the
major street exceeds 40 miles per hour,
the above minimum volumes are
reduced to 70 percent.


STOP signs should not be viewed as a
cure-all for solving safety problems but,
when properly located, can be useful
traffic control devices to enhance safety
for all roadway users.








 


 
 
 
Question/Request: WHY DON'T THEY PUT IN MORE STOP 
SIGNS? 
 
A stop sign is one of our most valuable and effective control devices when used at 
the right place and under the right conditions. It is intended to help drivers and 
pedestrians at an intersection decide who has the right-of-way.  
 
One common misuse of stop signs is to arbitrarily interrupt through traffic, either by causing it to stop, or by 
causing such an inconvenience as to force the traffic to use other routes. Where stop signs are installed as 
"nuisances" or "speed breakers", there is a high incidence of intentional violation. In those locations where 
vehicles do stop, the speed reduction is effective only in the immediate vicinity of the stop sign, and frequently 
speeds are actually higher between intersections. For these reasons, it should not be used as a speed control 
device.  
 
Well-developed, national and state recognized guidelines help to indicate when such controls become necessary. 
These guidelines take into consideration, among other things, the probability of vehicles arriving at an intersection 
at the same time, the length of time traffic must wait to enter, traffic delays, and the availability of safe crossing 
opportunities.  
 
Speed 
An unwarranted STOP sign installation reduces speed only immediately adjacent to the sign. In most cases, 
drivers accelerate as soon as possible, to a speed faster than they drove before STOP signs were installed. They 
do this apparently to make up for time lost at the STOP sign. STOP signs are not effective for speed control.  
 
Through-Traffic Volumes 
In almost all cases, through-traffic volumes stay the same after the installation of unwarranted STOP signs. 
Occasionally the street experiences a slight volume decrease. However, after a few months, the volume of 
through-traffic at the test sites where an initial decrease did occur was back to original levels or in some cases it 
was even higher. STOP signs do not necessarily reduce volume.  
 
Local Neighborhood Traffic Volumes 
Local neighborhood traffic generally finds the path of least resistance. If there are alternative routes to get from 
Point A to Point B and if these alternate routes have fewer traffic controls, local drivers will take them. In many 
cases, this significantly increases the traffic volume on other local streets - thus relocating the problem. In the very 
few cases where they have, the problem merely shifted to another location - often times from a collector to a 
purely local street. STOP signs generally do not reduce volumes on a street.  Information collected by the Institute 
of Transportation Engineers  
 
Compliance 
Drivers tend to ignore unwarranted traffic controls or obstacles that, in their view, are unnecessary. If they are 
frequently required to stop for STOP signs and rarely see any traffic on the opposing street, they may become 
impatient and tend to disregard STOP signs that have no obvious need.  
 
Accidents 
Unwarranted STOP signs do not reduce accidents and may increase the potential for  accidents. There is not 
enough documentation to determine if there is an actual increase in accidents on local low volume streets, but 
experience of some cities shows that where unwarranted signs used to stop a high volume street for a local 
street, cause the accidents to increase drastically.  
 
 







Vehicle Operating Costs 
Unwarranted STOP signs increase vehicle fuel consumption. The unwarranted STOP signs require additional 
stop/start maneuvers costing the motorists a substantial amount of money, wear and tear, and causing excessive 
gasoline consumption. This is especially noteworthy in light of the present fuel situation. Wear and tear on 
vehicles also increases. It should be noted that no detailed mechanical evaluations have been made but 
obviously increased stopping and starting would increase wear on tires, brakes, transmission, and engine.  
 
Environmental 
Although not specifically documented, it is logical to assume that unwarranted STOP signs increase stop/start 
actions and therefore increase exhaust fumes and associated hydrocarbons.  
 
Noise 
Noise pollution increases due to stops and acceleration and the associated engine noises and brakes. Noise tests 
at the STOP signs and at mid-block locations showed that the stop/start and acceleration resulting from the four-
way STOP installations increased the noise levels over the "before" conditions.  
 
Effectiveness 
Even the minimal initial compliance and through-traffic diversion wear off over time because the unwarranted 
signs are not associated with a perceived need by the motorist. Most drivers are reasonable and prudent with no 
intention of maliciously violating traffic regulations; however, when an unreasonable restriction is imposed, it 
results in flagrant violations. In such cases, the stop sign can create a false sense of security in a pedestrian and 
an attitude of contempt in a motorist. These two attitudes can and often do conflict with tragic results.  


 
 








City of Worcester MA 


Stop Signs and Traffic Signals Q & A 
Related Pages: Public Works & Parks » Engineering » Parking & Traffic 


Stop signs and traffic signals are placed at strategic locations to provide safe and efficient 
movement of the travelling public, including pedestrians. The placement of stop signs and traffic 
signals are governed by a Federal Government publication: The Manual on Uniform Traffic 
Control Devices (MUTCD). Worcester follows the Commonwealth of Massachusetts in 
complying with the MUTCD. 


The following are frequently asked questions and the DPW&P response. 


Q: 
Why can't we have stop signs to reduce speeding along my street? 
 A: 
One of the most frequent complaints that people have in residential areas is that vehicles 
constantly speed by the front of their house. They are concerned about the safety of their 
children. These residents frequently request the erection of additional stop signs. The addition of 
a stop sign, however, usually does not solve the problem. 
 
A stop sign is an inconvenience to motorists. Because of this, stop signs should only be placed if 
they meet a Manual on Uniform Traffic Control Devices (MUTCD) warrant. Stop signs are 
frequently violated if unwarranted. In certain cases, the use of less restrictive measure or no 
control at all will accommodate traffic demands safely and effectively. 
 
Warrants for a Stop Sign: 
Because a stop sign is an inconvenience to through traffic, it should be used only where needed. 
A stop sign may be warranted at an intersection where one or more of the following conditions 
exist: 


• intersection of a less important road with a main road where application of the regular 
right-of-way rule is hazardous; 


• street entering a through highway or street; 
• unsignalized intersection in a signalized area; 
• other intersections where a combination of high speed*, restricted view and serious 


accident record indicates a need for control by the stop sign. 


Existing sign installations should be reviewed to determine whether the use of a less restrictive 
control or no control at all could accommodate the existing and projected traffic flow safely and 
more effectively. 
*Speed, in this warrant is directly related to sight distance and its relationship to 
vehicles/drivers approaching an intersection. 



http://www.worcesterma.gov/dpw

http://www.worcesterma.gov/dpw/engineering

http://www.worcesterma.gov/dpw/engineering/parking-traffic

http://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm

http://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm





 
Q:  
Can stop signs control speed? 
 A: 
Many studies have shown that stop signs are not an effective measure for controlling or reducing 
midblock speeds. In fact, the overuse of stop signs may cause drivers to carelessly stop at the 
stop signs that are installed. In stop sign observance studies approximately half of all motorists 
came to a rolling stop and 25 percent did not stop at all. Stop signs can give pedestrians a false 
sense of safety if it is assumed that all vehicles will come to a complete stop at the proper 
location. Engineering studies also show that placing stop signs along a street may actually 
increase the peak speed of vehicles, because motorists tend to increase their speed between stop 
signs to regain the time spent at the stop signs. 
 
Q: 
What is the harm in placing stop signs in our neighborhood to reduce speed? 
 A: 
Installing stop signs can do more harm than good. Too many stop signs may also actually 
discourage good driving habits. Studies have shown that if stop signs are overused or are located 
where they don't seem to be necessary, some drivers become careless about stopping at them. 
This can be especially dangerous for pedestrians and bicyclists who may have a false sense of 
safety from the existence of a stop sign. 
 
Additionally, unwarranted stop sign locations can increase the number of motor vehicle 
accidents. Studies have shown that stop signs placed where drivers do not expect them can 
increase the number of 'rear-end' accidents because the average driver does not expect, or 
anticipate, the need to stop. 
 
Q: 
Why can't we have a four-way stop to reduce accidents? 
 A: 
Four-way stop signs are not always the answer to reducing intersection crashes. Crash analysis is 
very complicated and usually identifies multiple causes. Stop signs delay drivers, and many 
times the drivers become impatient. Impatient drivers may cause crashes. Not all four-way stop 
intersections are dangerous, but they must be warranted. 
 
Q: 
What is required for the installation of four-way stop control? 
 A: 
The addition of four-way stop control is an inconvenience to all the drivers using the 
intersection. For this reason, three warrants have been developed and are listed in the Manual on 
Uniform Traffic Control Devices (MUTCD). A multiway stop control installation may be 
warranted at an intersection if any of the following conditions exist: 


1. Traffic signals are warranted and urgently needed, and the multiway stop signs are an 
interim measure that can be installed quickly to control traffic while arrangements are 
being made for the signal installation. 







2. A crash problem, as indicated by five or more reported accidents of a type susceptible to 
correction by a multiway stop installation in a 12-month period. Such accidents include 
right- and left-turn collisions as well as right-angle collisions. 


3. Minimum traffic volumes. (a) The total vehicular volume entering the intersection from 
all approaches must average at least 500 vehicles per hour for any eight hours of an 
average day; and (b) the combined vehicular and pedestrian volume from the minor street 
or highway must average at least 200 units per hour for the same eight hours, with an 
average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 
the maximum hour; but (c) when the 85-percentile approach speed of the major street 
traffic exceeds 40 miles per hour, the minimum vehicular volume warrant is 70 percent of 
the above requirements. 


A four-way stop installation should only be used when traffic volumes on the intersecting 
roadways are approximately equal. However, if volumes are particularly large a traffic signal 
may be more appropriate. Investigating the warrants listed above will require an extensive traffic 
engineering study. This study may indicate whether or not a multiway stop control installation is 
appropriate. 
 
Q: 
Won't crashes be reduced if a stop sign is installed? 
A: 
One of the multiway stop control warrants is crash related. If an intersection meets this 
requirement and it has approximately equal approach volumes, a multiway stop control 
installation may be warranted for safety purposes. However, the overall results of the traffic 
engineering study and the professional judgment of the engineer should also be considered. In 
fact, research has shown that under certain conditions other traffic control measures may be more 
effective and safer than the addition of a multiway stop sign. A study conducted by the City of 
Irvine, California, indicated that simply improving intersection visibility can sometimes be a 
successful approach to crash reduction at intersections. 
 
Q: 
Can we get a traffic signal at our intersection? 
 A: 
Justification of signal installation requires considerable data collection and analysis. 


The MUTCD lists 11 warrants for the placement of traffic signals. These warrants are 
summarized below (please refer to the MUTCD for the engineering details). If none of these 
warrants are met, a traffic signal should not be placed. In addition, the fulfillment of a warrant or 
warrants also does not in itself justify the installation of a signal. 


1. Minimum vehicular volume. The volume of intersecting traffic must be above a certain 
value. 


2. Interruption of continuous traffic. The traffic volume on a major street is so significant 
that the traffic on the minor street cannot safely merge, enter or cross the major street. 


3. Minimum pedestrian volume. The volume of pedestrians crossing a major street exceeds 
a certain value. 
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4. School crossing. At an established school crossing, a signal can be placed if it is shown 
that there are not enough gaps in the traffic for the children to safely cross. 


5. Progressive movement. To maintain the proper grouping of vehicles and to effectively 
regulate the group speed. 


6. Accident experience. When less restrictive remedies and enforcement has failed to 
decrease the accident rate below levels expected with signalization. 


7. Systems warrant. A common intersection that serves a principle network for through 
traffic flow. 


8. Combination of warrants. If warrants 1 and 2 are each satisfied by 80 percent of the 
stated values, a signal placement could be justified. 


9. Four-hour vehicular volume. The traffic volumes on the major and minor streets exceed a 
certain value for each of any four hours on an average day. 


10. Peak hour delay. The minor street traffic suffers major delay in entering or crossing the 
major street for only one hour of an average weekday. 


11. Peak hour vehicular volume. The traffic volumes on the major and minor streets exceed a 
certain value for only one hour of the day. 


Installing a traffic signal at a low-volume intersection can significantly increase crashes and 
delays. 


Again, the increase in delay and stops then translates into higher fuel consumption, increased 
travel times and higher point source pollution. The length of delay is directly related to a number 
of factors. Cycle length is one factor, for example, that is influenced by traffic volumes and the 
need to safely accommodate pedestrians. The pedestrian crossing time constraints could 
significantly increase the necessary cycle lengths. 


Although traffic signals can reduce the total number of collisions at an intersection, research has 
shown that certain types of crashes (e.g., rear-end collisions) may actually increase after a signal 
is installed. For this reason, the type and number of crashes at an intersection should be 
considered before the installation of a signal. 


Traffic signals can represent a positive public investment when justified, but they are costly. A 
modern signal can cost $150,000 to $200,000 to install. In addition, there is the cost of the 
electrical power consumed in operating a signalized intersection 24 hours a day and general 
maintenance. 





		City of Worcester MA

		Stop Signs and Traffic Signals Q & A






Why and Where Are Stop Signs Needed? 
 


1. Overuse of stop signs reduces their effectiveness because drivers tend to speed up between stop 
sign controlled intersections rather than slow down. In fact, studies have shown that at residential 
speeds, drivers accelerate to their original speed prior to the stop sign in less than 200 feet (that’s 
less than 3 house lots from the intersection). Driver acceleration and deceleration only adds to 
noise levels that can turn a quiet neighborhood into a race track.  


Each year, Cities receive requests for stop signs as a way to reduce speeding, 
minimize driver delay and curtail traffic accidents. Stop signs are needed to 
assign right-of-way at an intersection, not to control speeding. Right-angle 
accidents can also be reduced by the installation of stop signs when warranted, 
but additional stops may also increase the frequency of rear-end accidents. The 
need for stop signs involves a trade-off between safety and delay. Because 
drivers have preconceived opinions on traffic control, public opinion can often 
justify the use of these devices when they are not needed.  
 
Traffic Law 
Not every intersection must have an official traffic control device controlling traffic movement through the 
intersection. If a vehicle approaches or enters an intersection that does not have an official traffic-control 
device and another vehicle approaches or enters from a different highway at approximately the same 
time, the driver of the vehicle on the left shall yield the right of way to the vehicle on the right. If the 
intersection is T-shaped and does not have an official traffic-control device, the driver of the vehicle on 
the terminating street or highway shall yield to the vehicle on the continuing street or highway. There are 
many intersections that do not have stop signs, yield signs or traffic signals, particularly in residential 
areas.  
 
What Harm Can Arise From Unnecessary Stops? 
Stop signs should be installed at an intersection only when a careful evaluation of existing conditions 
indicates that their installation is warranted and appropriate. But what harm can arise from unnecessary 
stops when unwarranted stop signs are installed?  


2. Stop compliance is poor at unwarranted stop signs. Studies have determined that drivers see little 
reason to stop and yield the right-of-way when there is no traffic on the minor street. Unwarranted 
stop signs foster disrespect and disregard of the law.  


3. Studies have found that pedestrian safety, particularly small children, is decreased at 
unwarranted stop sign locations. Pedestrians expect vehicles to stop at the stop signs but many 
vehicles “run” the unnecessary stop sign.  


4. The cost of installing stop signs is relatively low, but enforcement costs are not. In addition, 
enforcement cannot be provided “24/7” and at best, can only have limited effectiveness.  


5. Finally, according to some State Codes, placement of stop signs not warranted by engineering 
studies may violate State law. 


When are Stop Signs Warranted? 
Installation Policies and Warrants 
The Federal MUTCD (Manual on Uniform Traffic Control Devices) dictates the size, shape and color of all 
traffic control devices. The City is required by State law to comply with the guidelines of the MUTCD when 
warranting stop signs. If stop signs are installed when they are not warranted, traffic safety is not 
improved and may actually be impaired. Unnecessary stops may cause rear-end accidents while 
increasing fuel consumption and adding to environmental concerns.  
 
*** Stop signs must only be installed when an engineering study provides justification for their 
installation at the subject location. ***  
  
The MUTCD provides the following warrants for the use of stop signs: STOP signs should be used if 
engineering judgment indicates that one or more of the following conditions exist:  







• Intersection of a less important road with a main road where application of the normal right-of-way 
rule would not be expected to provide reasonable compliance with the law;  


• Street entering a through highway or street;  
• Unsignalized intersection in a signalized area; and/or  
• High speeds, restricted view, or crash records indicate a need for control by the STOP  


Most T-intersections in residential neighborhoods are not signed because when sight distance is 
adequate, these signs contribute little to traffic safety. The MUTCD warrants for ALL-WAY stops (4-way 
and 3-way at T-intersections) are typically not met in residential areas because traffic volumes must be 
roughly equal on both streets and exceed 500 vehicles per hour for at least eight hours of the day. These 
conditions are typically only found where two major streets intersect and a traffic signal is not warranted. 


 







CONSIDERATIONS NEEDED WHEN DETERMINING STOP SIGN 
PLACEMENT 

Need to have standards 

I. Allow for consistent placement and responses to community requests. 
II. Defensible should we have a law suit. 
III. Insure roadway safety and efficiency. 
 
Need to comply with established laws, practices and standards 

I. State requires MUTCD to be used. 

The Oregon transportation Commission, through the Oregon Administrative rules (OAR), 
which carries the same force and effect of state law, adopted the federally mandated 
MUTCD.  The OAR requires that these adopted standards be used on all public roadways 
in the State.  The list of roadways that are required to conform to the MUTCD includes 
all state highways and public roadways under the jurisdiction of cities and counties 
within the State of Oregon.  This requirement is established by Oregon Revised Statute 
(ORS) (see ORS 810.200) and Oregon Administrative Rule (OAR) (see OAR 734-020-
0005). 

The MUTCD states ”This Manual contains the basic principles that govern the design 
and use of traffic control devices for all streets…..It is important that these principles be 
given primary consideration in the selection and application of each device” 

The MUTCD provides the basic principles through standards (shall), guidelines (should), 
options (may) and support (informational) for its implementation.  

II. An Engineering study should be used to establish a multi-way stop control at an 
intersection (Section 2B.07) to assign right-of-way. 

The study should consider the following criteria (warrants B-D): 

A. Volume of traffic on the intersecting roads are approximately equal; 
  B. If there have been five or more reported crashes in a 12 month period; 

C. Vehicular volume entering the intersection from the major street approaches 
averages at least 300 vehicles per hour for any 8 hours of an average day; 

D. The combined vehicular, pedestrian, and bicycle volume entering the intersection 
from the minor street approaches averages at least 200 units per hour for the same 
8 hours, with and average delay to minor-street vehicular traffic of at least 30 
seconds per vehicle during the highest hour. 

 
 

 



Also to be considered, per Section 2B.04 is that stop signs should not be used for speed control 
nor on the higher volume roadway. 

When an engineering study is conducted, per Section 1A.13, it includes a comprehensive 
analysis and evaluation of available pertinent information, and the application of appropriate 
principles, provisions, and practices as contained in the MUTCE and other sources, for the 
purpose of deciding upon the applicability, design, operation, or installation of a traffic control 
device. An engineering study shall be performed by an engineer, or by an individual working 
under the supervision of an engineer, through the application of procedures and criteria 
established by the engineer. An engineering study shall be documented. 

III. City code requires following traffic engineering principles 

10.04.040 Local traffic regulations authorized when. 

The city manager is authorized to provide appropriate and reasonable regulation of the classes of 
traffic signs, signals, markings and devices for the streets, sidewalks and other public property of 
the city and are found appropriate for public safety, convenience and welfare.  Subject to the 
approval by the state Highway Commission where such approval is required by the Motor 
Vehicle Laws of Oregon, the city manager shall base his or her determination only upon: 

1. Traffic engineering principles and traffic investigations; 
2. Standards, limitations and rules promulgated by the State Highway Commission; and 
3. Other recognized traffic control standards. 

The evaluation for placement of a multi-way stop should give consideration to the principles and 
guidelines outlined above from the MUTCD and required by city code.  The use and adherence 
to the MUTCD provides such a structure and will allow the city to meet the stated needs for 
having standards.   

Notes: 

Guidance is a statement of recommended, but not mandatory, practice in typical situations, 
which deviations allowed if engineering judgment or engineering study indicates the deviation to 
be appropriate. 

Standard—a statement of required, mandatory, or specifically prohibitive practice regarding  a 
traffic control device. All Standard statements are labeled, and the text appears in bold type. The 
verb “shall” is typically used. The verbs “should” and “may” are not used in Standard 
statements. Standard statements are sometimes modified by Options. 
 
A variances from standards need to be supported by engineering judgment or an engineering 
study as noted in MUTCD. 

Engineering Judgement is defined (per Section 1A.13) as: 



The evaluation of available pertinent information and the application of appropriate principles, 
provisions, and practices as contained in this Manual and other sources, for the purpose of 
deciding upon the applicability, design, operation, or installation of a traffic control device.  
Engineering judgment shall be exercised by an engineer or by an individual working under the 
supervision of an engineer, through the application of procedures and criteria established by the 
engineer.  Documentation of engineering judgment is not required. 
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I. INTRODUCTION 
 

The perception of speeding on local streets is probably the most 
persistent problem facing residents and traffic officials, alike. 
Although local or residential streets carry the lowest traffic vol- 
umes and suffer the fewest traffic crashes, they are the single 
largest consumer of a traffic engineer's time and energy. Resi- 
dents observe vehicles being driven at speeds they perceive are 
too fast and conclude that the speeds would decrease if stop 
signs were installed. Speeds considered excessive by residents 
are considered reasonable by these same persons when they are 
driving in another neighborhood. Every traffic engineer has been 
shaken by these same residents who announce "if something is 
not done about the traffic problem on my street, someone is going 
to be killed and it will be your fault." This is usually followed by a 
demand for various traffic control measures and often backed up 
with petitions from residents. Traffic officials then  must  focus 
their attention on responding to these pressures, often diverting 
resources that could be dedicated to solving major capacity and 
traffic crash problems on other streets. 

 
Residents' complaints are usually accompanied by a proposed 
solution to the speeding problem... stop signs. Traffic officials 
respond that stop signs installed to control speeding: (a) don't 
work, (b) are frequently violated, (c) are detrimental to safety, 
(d) are not warranted in the Manual* and, (e) actually increase 
speeds between stop signs. When residents are told that stop 
signs are not the answer to the speeding problem, they feel they 
must fight city hall to get them installed. A confrontational 
relationship is established between residents and traffic officials 
and the stop sign becomes a ''trophy" which is awarded to the 
winner of the confrontation. Solving the speeding problem be- 
comes secondary to winning the "trophy". The end results of this 
process are: (1) unhappy citizens, (2) continued complaints and 
requests for more stop signs, (3) increased political pressure and, 
(4) often, approval of stop sign installations to bring the contro- 
versy,  temporarily,  to an end.   However,  experience  shows the 

 

* The "Manual" refers to the Michigan Manual of Uniform Traffic Control 
Devices (MMUTCD that specifically states that stop signs should not be 
used for speed control). 
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speeding problem is usually not solved. Before and after studies 
show that stop signs usually increase mid-block speeds and 
create violators of the stop controls. 

 
This booklet introduces traffic engineers, law enforcement offi- 
cers, elected officials and community leaders to the concept of 
traffic calming which may help alleviate speeding in residential 
areas. Traffic calming is the combination of physical controls and 
community support to reduce the negative effects of motor 
vehicle use, alter driver behavior and improve conditions for non-
motorized users. Some objectives of traffic calming include: 
reducing speeds for motor vehicles, reducing crash  frequency 
and severity, increasing safety, reducing the need for police 
enforcement, and reducing cut-through motor vehicle traffic. 

 
Traffic calming measures are typically installed as part of an area 
wide traffic management scheme rather than on a single street to 
avoid shifting the problem from one street to another. A success- 
ful traffic calming program must include enforcement, education, 
engineering and community involvement. Community  support 
and participation is an integral part of a successful traffic calming 
program. This booklet will give guidance on how to set up a 
successful traffic calming program in your community. 

 
This booklet provides alternatives that may help decrease speeds 
on residential streets. It discusses the advantages and disadvan- 
tages of each alternative. It points out that there is no single, 
simple solution to all speeding problems that satisfies residents, is 
effective,  and meets  good engineering practices and standards. 
It also stresses that there may not be a tool to reduce speeds. 
Regardless of the approach used, there are certain criteria that 
should be followed: 

 
• All devices must meet Michigan Manual of Uniform Traffic 

Control Devices requirements. 
 

• The integrity of streets classified as Major under the provi- 
sions of Public Act 51 must be preserved. 

 
• Permanent traffic control devices should be used to the mini- 

mum extent required to achieve the objectives. 
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• Access to all properties must be accommodated. 
 

• Access from the nearest arterial to the destination should be 
as direct as practical. 

 
• Local access to neighborhood facilities must be accommo- 

dated. 
 

• All permanently installed devices must be designed to allow 
emergency vehicle access. 

 
• Consideration must be given to circulation, parking and 

needs of customers and business owners. 
 

• Consideration should be given to the access needs of 
essential commercial services such as garbage pickup, 
snow plowing, student busing, etc. 

 
• Changes must not unduly impact adjacent areas. 

 
It states that residents and local officials must work together  with 
a full understanding of each other's problems, limitations and 
concerns for the common goal of safety on residential streets. 
One of the best ways to accomplish this is to have citizens 
involved in standing or ad hoc community traffic safety commit- 
tees. 

 
This booklet is intended to be used as a traffic safety tool by  
traffic engineers, law enforcement officers, elected officials, and 
community leaders in their day-to-day traffic control responsibili- 
ties. 

 
References : 40, 41, 42 
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II. COMMUNITY INVOLVEMENT 
 

An important component of any traffic calming program is com- 
munity involvement. If citizens are involved, the chance for 
problem resolution and a successful traffic calming program is 
greatly improved. Often the problem cited is one of perception 
and not fact, and the solution proposed could be ineffective or 
even counter-productive. One way to avoid the knee-jerk ap- 
proach to traffic engineering is to develop a process that involves 
the community. While there are many ways to accomplish public 
involvement, this section will describe two that have been suc- 
cessful. 

 
Approaches to Citizen Involvement 

 
Standing Committee 

 
Some communities have successfully employed a standing com- 
mittee, normally referred to as the "Citizen Traffic Committee," to 
deal with traffic control issues. The makeup, function and 
authority of the committee are described below: 

 
a. The committee is appointed by the mayor or council. It 

should consist of an odd number of members who serve 
staggered terms. 

 
b. Non-voting staff experts (police and engineers) are available 

to prepare agendas, collect data, provide input and send rec- 
ommendations to the city council. 

 
c. Efforts should be undertaken to make committee members 

as knowledgeable as possible about traffic engineering and 
enforcement principles. This can be realized by providing 
technical materials and training for committee members. 

 
d. The Committee reviews citizen requests for traffic control 

devices and staff analysis of those requests, and makes rec- 
ommendations to the city council. 
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The Committee should hold monthly, evening meetings. The 
standing committee offers several advantages; acts as a buffer 
between the council and citizens; lessens the pressure to install 
unwarranted devices; may be perceived as more objective than 
staff; provides technical and citizen input to the council; and 
dampens the adversary relationship that often develops between 
citizens and staff. On the other hand, there are some drawbacks: 
the committee can become politically motivated; one strong 
member can have too much influence; it can slow the process; 
and it requires some staff time. 

 
Ad hoc committee 

 
In this approach, an ad hoc or advisory committee is formed when 
a community seeks help in dealing with a specific traffic control 
problem. While the governmental agency has the ultimate 
responsibility, it is highly desirable that the committee and agency 
work through the process and arrive at a consensus.  This 
process works as follows: 

 
a. A working committee of neighborhood residents should be 

selected to represent different parts of the neighborhood. If 
the neighborhood has an organized association it should be 
asked to assist with the appointments; otherwise, volunteers 
are sought. 

 
b. Committee members should identify the problem brought to 

their attention. 
 

c. Staff collects the appropriate data and presents it to the com- 
mittee.  The committee  sets goals which are quantifiable, 
e.g., reduce the average speed by a certain percentage, etc. 

 
d. Options should be identified and alternatives presented, list- 

ing the pros, cons, cost, etc. of each. 
 

e. Committee and staff reach agreement on the alternative to 
be recommended. 

 
f. Committee with staff support presents the plan to the larger 

community through a large meeting or several small meet- 
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ings. One large meeting is enough if the plan is not contro- 
versial; the number of meetings should be directly related to 
the complexity of the plan. The purpose of the meetings is to 
obtain community support. 

 
g. Once community support is achieved the plan is imple- 

mented. If possible, it is best to install temporary measures 
to determine the impact. This allows for adjustments and 
even removal if it is obvious that the measures will not pro- 
duce the desired results. 

 
The advantages of using advisory committees are that they will 
help develop neighborhood concerns and determine what, if 
anything, should be done; it builds a relationship between staff 
and residents to work through future problems; and the process 
creates a better understanding of traffic engineering and enforce- 
ment principles among lay people. Conversely, this process 
consumes considerable time and effort of staff. If consensus is 
not reached, the neighborhood can become divided. If not 
handled deftly by staff, the process can become unwieldy. 

 
References: 19, 25, 28 
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Ill. PROBLEM IDENTIFICATION 
 

The first step in a traffic calming program is to identify the 
problem. When a resident  contacts their City, Village or County, 
a complaint is recorded. The resident will be directed to discuss 
their concerns with the other residents or an established traffic 
advisory committee. If an advisory committee has not been 
established, the public agency will give guidance on how to start 
one. Residents will assist the public agency in the identification of 
the problem. 

 
These residents will also assist the public agency in the collection 
of data. Speed studies, traffic volume studies and license plate 
surveys, depending on need, will be performed at locations 
identified by the residents. The data collected will be analyzed to 
determine if there is a problem. If a problem is not identified, a 
letter with the supporting data will be sent to the residents 
explaining the findings and that no further action is required. If a 
problem is identified, then the public  agency  will move  to the 
next steps of the program which include enforcement and educa- 
tion. 

 
References: 42 
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IV. EDUCATION AND ENFORCEMENT 

 
Once a speeding problem has been identified, the next steps in a 
traffic calming program is to initiate education and enforcement 
campaigns. Both of these steps should be conducted at the same 
time since many times a speeding problem can be reduced 
through effectively enforcing the traffic ordinances and educating 
the residents. From past enforcement activities, the City of 
Farmington Hills, Michigan found that most traffic violators within 
a residential area were the residents who live in the area. 
Therefore, it is critical to educate the residents of  an area where 
a traffic problem is occurring. 

 
Reference: 42 

 
A. EDUCATION 

 

1. Public Information And Education 
 

An effective way to educate residents is through public informa- 
tion and education campaigns. Public information and education 
campaigns should be carried out through the mass media by law 
enforcement members of safety oriented groups. These cam- 
paigns "spread the word" about current enforcement emphasis 
and encourage voluntary compliance with the law. The percep- 
tion that violators will be apprehended is essential to develop 
compliance with the law. Selecting the right media for your 
message is important. Clearly define the reason for the change; 
i.e., to reduce traffic crash casualties. The size of the audience 
and project will be a controlling factor in  the media  you select. 
An enforcement effort must be coordinated with the information 
and education campaign. 

 
Reference: 5 

 

2. Neighborhood Speed Watch Program 
 

Another educational tool is the Neighborhood Speed Watch 
Program whereby residents can help control speeds with minimal 
police support. 

 
 
 

8 



speeds in excess of 10 MPH greater than the poste 

 
 
 
 
 

A Neighborhood Speed Watch Program must involve law en- 
forcement personnel and residents working as a team. Law 
enforcement's role is to provide the educational material and, if 
necessary traffic law enforcement. An effective tool used for 
education is speed radar trailers. The trailers are unmanned and 
equipped with radar equipment to detect the speed of vehicles. 
The trailer clocks the speed of an approaching vehicle and 
displays the speed on a display board that is visible to the 
motorist. This shows the motorist the actual speed at which they 
are traveling. 

 
 The neighbors must educate each other, establish their goals, and 

s.   Neighbors  identify  the speeders,  the police 
g the speeder, 

 and involve law enforcement as a last resort. 
 

This program has the benefit of bonding the neighborhood to- 
gether. The off-shoots of this are invaluable. The reduction of 
negative contacts with law enforcement enhances its image. The 
time involvement will depend on the individual's role and the size 
of neighborhood or community that is targeted. The media 
relationship involvement relates to the target area. 

 
Neighborhood Speed Watch Programs rely on peer pressure and 
community spirit to increase awareness in a subdivision that may 
experience speeding traffic. It considers the fact that in a self-
contained subdivision, the drivers involved are neighbors and 
friends of the people complaining of speeding. Neighborhood 
 Speed Watch Programs have little or no effect on "through" traffic 
 problems. 

 

 Typically, 
 gram, 
 percentile 

in a Neighborhood Speed Watch Pro- 
(2) experience 

d 
 speed, and (3) receive support from most of the households. 

Once established, the following actions are taken: 

a) A personal letter is sent to all households explaining the Pro- 
gram. 
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make personal contact for the purpose of educatin 
police themselve 

85th must (1) be a local street, a street 
to be included 



 
 
 
 
 
b) Neighborhood Speed Watch Program signs are posted. 

 
c) Committee members call each household in the specific area 

to explain the program and appeal for cooperation. 
 

d) Radar speed observations are made by local traffic person- 
nel and personal letter are sent by the Chief of Police to 
drivers or owners of vehicles observed speeding. 

 
e) Periodic speed studies are made to determine the Program's 

effectiveness. 
 

f) Neighborhood organizations are involved as necessary. 
 

Reference: 9, 42 
 

8. ENFORCEMENT 
 

1. Surveillance/Enforcement 
 

Selective traffic law enforcement is the process of assigning 
police officers to a specific area at specific times to enforce traffic 
laws relating to a specific problem. The allocation of officers to  
the area is usually for a limited period. 

 
When a police agency becomes aware of a particular  traffic 
safety problem, officers can be assigned to the problem area to 
enforce related laws. Decisions must be made as to enforcement 
strategy, number of officers, time of day or any combination 
thereof, depending on the variables related to the location, type of 
violations, available officers, etc. 

 
This type of activity tends to only solve the problem in the 
presence of the officer. The more officers assigned, the more 
effective this method. This is a costly process especially when it 
involves overtime or diverting officers from other assignments. 
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the U.S. 

The newest tool in speed enforceme 

 
 
 
 

2. Automated Speed Enforcement Device 
 

nt  is the  Automated Speed 
 Enforcement  Device,  which is currently being tested at  selected 
 locations throughout This device  consists  of  a speed 
radar device and a 35 mm camera interfaced through a com- 
puter.  It is located in an unmarked vehicle  parked on the side of 
a road. As each vehicle comes within radar range its speed is 
determined. If that speed is over the preset threshold speed, the 
camera takes a photograph of the vehicle and its license plate. 

 
The owner of the vehicle is then informed by either a warning 
letter or ticket of the date, time location, posted speed and travel 
speed of the vehicle. Currently, Michigan law does not permit the 
issuance of a ticket. 
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V. ENGINEERING 

 
When the education and enforcement campaigns prove to be 
ineffective, the location qualifies for further analysis to determine 
what traffic engineering measure, if any at all, should be installed 
to effectively reduce speeds. In certain situations, vehicle speeds 
can only be effectively reduced by physical diversion of the traffic 
on the travelway. The application of traffic control devices, such 
as signs, alone normally are not effective in reducing vehicle 
speeds through residential neighborhoods. However, when used 
in conjunction with traffic calming devices, the proper use  of 
traffic control signs can be an effective traffic management tool. 

 
A. TRAFFIC CONTROL DEVICES 

 

1. Stop Signs 
 

The basic purpose of stop signs is to 
assign right-of-way to vehicles at inter- 
sections. There are Stop Sign Warrants 
outlined in the MMUTCD which must be 
satisfied before a stop sign can be in- 
stalled. Stop signs are requested by 
residents more than any other traffic 
control device for the reduction of vehi- 
cle speeds and traffic volumes. Unfor- 
tunately, studies have shown that stop 

 
STOP 

signs are largely ineffective in meeting the residents' requests for 
speed control. 

 
a. Two-Way Stop 

 
This is used to assign right-of-way to traffic on one of two 
intersecting streets by requiring traffic on one street to come to a 
complete stop. It is suitable where: 

 
• one street is a major street; 
• sight distances approaching the intersection are substandard, 

and traffic approaching under the general rules for uncon- 
trolled intersections would run a strong risk of being involved 
in collisions; 
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• there is a history of a crash pattern that could be corrected by 
right-of-way controls, yet conditions do not require traffic on 
both streets to stop. 

 

b. Four-Way Stop 
 

This type of intersection control is intended primarily where two 
collector or major streets intersect and do not warrant a traffic 
signal. Its purpose is to assign right-of-way to traffic on both 
intersecting streets by requiring all approaching vehicles to come 
to a complete stop. 

 

c. Effect on Traffic Volumes 
 

When local streets offer significant savings in time over con- 
gested parallel major and collector routes, or allow avoidance of 
congestion points, traffic control devices, including stop signs, will 
do little to reduce traffic volumes. However, when the  local 
streets offer only a slight savings in travel time over other routes, 
the time lost at stop signs may be enough to keep traffic off of 
local residential streets. 

 
Stop signs may be installed at uncontrolled intersections in 
residential neighborhoods with a street network arranged in a grid 
pattern. Traffic would be stopped on every other block throughout 
the entire residential neighborhood. With no continuous "through" 
streets in the neighborhood, an even distribution of traffic would 
be encouraged. 

 
d. Effect on Traffic Speed 

Numerous studies have shown that stop signs are relatively 
ineffective as a speed control measure, except within 150 feet of 
the intersection. At the point of installation, speeds are reduced, 
but the effect on traffic approaching or leaving the stop-controlled 
intersection is negligible. In fact, some motorists actually in- 
crease their speed to make up for the "inconvenience" of stopping 
or disregard the stop signs. Studies show that more than 50% do 
not stop. 
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A study conducted in Boulder, Colorado, demonstrated that the 
85th percentile speed and mean speeds on 25 mph and 35 mph 
roads were greater in areas that were controlled by stop signs. 

 
Studies in various California cities showed a slight increase, or no 
change, in vehicle speeds after the installation of stop signs. 

 
While the request tor stop sign installation leads all resident 
requests for speed control measures, it must be emphasized that 
studies have proven there is little or no effect on vehicle speeds  
in residential road networks after installation. 

 

e. Warrants/Compliance 
 

Warrants for stop sign installations are included in the Michigan 
Manual of Uniform Traffic Control Devices (MMUTCD). These 
warrants relate to right-of-way assignment and respond to site 
safety consideration. 

 
A stop sign observance study of unwarranted four-way stops in 
Troy, Michigan, found that the percentage of "no" or "roll" stops to 
be significant after installation of unwarranted stop signs, while 
there was no significant change in 85th percentile speeds. 

 
Many studies have been conducted to determine the degree to 
which stop signs are obeyed. When not required to stop by cross 
street traffic, only 5 to 20 percent of all drivers come to  a 
complete stop; 40 to 60 percent will come to a "rolling" stop  
below 5 MPH, and 20 to 40 percent will pass through at higher 
speeds. High-volume, four way stop-controlled  intersections 
have demonstrated the highest compliance levels, while three- 
way stop controlled intersections have shown the lowest. 

 
In Star City, West Virginia, before and after studies showed an 
increase in "no-stops" from 14.1% to 25.1% when two-way stop 
intersections were converted every summer to four-way stops for 
pedestrian safety. Mean Speed was not significantly affected by 
the presence of the four-way stops. The recommendation of this 
particular study was to end the practice of using four-way stops 
for speed control. 
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Studies have shown that when a driver does not believe that a 
stop sign appropriately reflects the actual traffic conditions, the 
driver often disregards it. The use of unwarranted stop signs not 
only decreases the compliance levels of motorists, but has the 
unintended effect of decreasing compliance at  intersections 
where stop signs have been installed for warranted operation and 
collision reduction. 

 
f. Effect on Traffic Safety 

 
While no study has proven the effectiveness of stop signs as 
traffic safety measures, general engineering belief is that the 
unwarranted use of stop signs increases the safety hazard at the 
intersection. This is shown in the studies of the compliance rates 
at stop-controlled intersections. In addition, motorists  disregard 
for unwarranted stop signs presents a significant hazard to cross- 
ing pedestrians. 

 
Effects of unwarranted stop signs on driver behavior and safety at 
stop signs throughout a community are difficult to substantiate. 
Evidence to date on the safety effects of individual stop signs 
placed for volume and speed reduction purposes is mixed. At 
some intersections where a degradation in safety was measured, 
placement of the signs in poor visibility positions and lack of 
supplementary markings may account for the crash experience. 
Cases where safety experience was reportedly improved may 
include instances where traditional warrants for stop sign installa- 
tion were actually met, or were close to being met. 

 

g. Environmental Effects 
 

Stop signs affect the environment around the intersection,  and 
the use of unwarranted stops signs could unnecessarily add to 
this problem. Stopping and idling at intersections increases the 
amount of automobile exhaust in the area. In addition, tire noise 
and engine noise increase with the braking and acceleration 
associated with stop signs. Automobile fuel consumption is 
increased with the stopping, accelerating, and idling of vehicles at 
stop-controlled intersections. 

 
 
 
 
 

15 



in the MMUTC 

 
 
 
 
 

h. Community Reaction 
 

Residents often see stop signs as a solution to "near miss", as 
well as actual crashes. They are also viewed  as being effective 
at controlling vehicle speeds. Suggestions that unwarranted stop 
signs have very poor compliance and that they might be detri- 
mental to safety are generally discounted by residents. Residents 
also dismiss concerns over a community's exposure to  tort 
liability for unwarranted use of traffic control devices. By disre- 
 garding  the warrants presented in the MUTCD,  this presents 
 potential  liability  concerns for  the  responsible  jurisdiction.    If a 
 stop sign installation could be considered irresponsible  or in clear 
 contradiction to accepted standards, liability suits could result. 

 
Objections to stop signs come mainly from residents at the 
intersections who are subjected to additional noise and pollution 
which come from decelerating and accelerating vehicles, and 
from motorists who think they are being stopped needlessly. 

 
It should be the goal of the traffic engineer and local policy 
makers to explain to the public why unwarranted stop signs are 
ineffective at controlling vehicle speeds. Special attention should 
be given to explaining the adverse effects on the environment, 
motorist safety, and pedestrian safety. 

 
A community's policy of installing 4-way stops at school crossings 
should be reviewed in light of the above items. Stops at these 
locations are only useful about 2% of the time. Therefore, 98% of 
the time, they can be serious traffic safety hazards. 

 
References: 1, 2, 3, 4, 36, 37, 38, 39, 40 

 

2. Speed Limit Signs 
 

a. Speed Limit Signs/Speed Zoning 
 

The speed limit sign is a regulatory device that 
informs drivers of the speed limit imposed by 
the governing agency. Some signs merely 
remind drivers of the limits applicable to the 
type of highway and area. Where the speed 
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limit is not applicable to specific sites because of special hazards, 
a deviation from that limit is shown by posting advisory speed 
signs. A new speed limit is determined by an engineering and 
traffic study of the street section involved. Special attention is 
given to the character of the street (sidewalks, driveways, and 
sight obstructions), horizontal and vertical alignment, pedestrian 
activities, and hazards which may not be easily detected by 
drivers. If no unusual safety problems are detected, the 85th 
percentile speed of traffic on a street is usually taken as an 
indication of the speed limit which could be implemented. 

 
Studies that tested the effect of speed limit signs on speeds have 
been largely confined to major streets and expressways. Perfor- 
mance on these highways is not considered relevant to the local 
street situation. Studies have shown that speed limit signs have 
very little impact on drivers' speeds on major streets. Motorists 
 Drive  
 convenient 

 that   they   consider   reasonable, comfortable, 
g  conditions.    Drivers appear 

 not to operate their vehicles by the speedometer, but by roadway 
 conditions. 

 
Speed limit signs, other than the standard 5 MPH increment (i.e., 

28 MPH), are not standard and may be illegal. 
The desired effect of posting a non-standard 
speed limit sign is to gain compliance by 
capturing the driver's attention with a unique 
number. If drivers are consciously aware  of 
the speed limit, they are more likely to comply 
with it. While the signs are inexpensive, they 
do not conform to the MMUTCD. Initially, the 
signs would be noticed and make drivers 
aware of their speed. Once drivers became 

used to the signs, they have no further effect on drivers' speeds. 
 

If posted speed limits are significantly lower than prevailing traffic 
speed, residents normally place some hope in them or in subse- 
quent enforcement. However, if the posted limits are within a few 
miles per hour of the previously prevailing traffic speed, they are 
not addressing the residents' problem. 
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b. Speed Limit Signs With Other Devices 
 

Speed limit signs with flashing beacons have been shown to have 
a minor effect in reducing vehicular speeds. Such signs have 
been shown to be most effective in school zones. Other traffic 
activated signs with variable messages and warnings may also 
have minor effectiveness in reducing speeds. 

 
One such device is a trailer-mounted variable message sign with 
a radar speed gun which displays the posted speed limit and the 
approaching driver's speed. The intent is to increase the mo- 
torists' awareness of both posted speed limit and their own travel 
speed. 

 
Observations show that most motorists reduce their speed when 
they see the device. In addition to reducing motorists' speeds, 
other advantages of the equipment include the creation of posi- 
tive public relations, better acceptance of speeding tickets, and its 
ability to act as a teaching device. The disadvantages include 
potential vandalism to the equipment if left unattended,  and it 
may encourage speeding by those who wish to "test" it. Its speed 
reduction effectiveness is isolated to the immediate area and time 
of its use, and this likely will diminish over time. However, 
effectiveness can be improved with the use of visible speed 
enforcement. 

 
References: 5, 6, 7 

 
3. Turn Prohibitions 

 
Turn prohibitions will reduce traffic volumes, noise, and, in some 
cases, speeds on streets where they are applied. They may also 
improve traffic safety on streets to which they are applied. 
However, volumes, noise and speeds 
will increase on alternate routes. They 
are difficult to enforce, and reduce ac- 
cess for residents. In some cases, 
speeds may increase, and traffic safety 
may decrease, when motorists are 
forced to take alternate routes. 
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Turn prohibitions can be used to reduce traffic volumes on local 
streets by installing them on major/collector streets to prevent 
traffic from entering local streets. Such controls are usually in 
effect during peak traffic volume hours, when motorists are 
seeking less congested, alternate routes. 

 
Although turn prohibitions have been in use for some time, very 
little quantitative research was found, and it was related to the 
number of violations. Violations in the range  of  10% to 15% of 
the original turning volume can be expected. 

 
Reference: 8 

 
4. One-Way Streets 

 
The use of one-way streets has mixed results. They are not  
useful in reducing speeds on local streets. In fact, the use of one-
way signs may increase speeds in the permitted direction, and 
may increase the amount of cut-through traffic on other residential 
streets. 

 
One-way streets can be used to make travel through a neighbor- 
hood difficult by creating a maze effect in the internal street 
pattern, which may discourage through traffic. However, the 
amount of traffic on other residential streets may be increased. 

 
Reference: 8 

 

5. Commercial Vehicle Prohibitions 
 

It is a common practice in communities to prohibit commercial 
vehicles from most, if not all, local streets in residential  areas. 
This is done to protect the pavements and eliminate nuisances. 
However, commercial vehicles are normally allowed to travel on 
any street when engaged in pickup and delivery. Such regula- 
tions are unlikely to affect vehicle speeds, but they will reduce 
truck traffic volume and noise. 

 
Reference: 8 
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6. Special Warning Signs 
 

Special warning signs such as "Children at Play", "Watch for 
Children", or others that warn of normal conditions are not 
effective in reducing speeds in residential areas. It is also likely 
that such signs encourage parents to believe that there is an 
added degree of protection, which is not the case. These signs 
suggest that it is acceptable for children to play in the street. The 
Michigan Vehicle Code prohibits the use of signs not deemed 
standard by the MMUTCD. 

 
The MMUTCD provides standards for signs warning drivers that 
they are approaching recreational facilities such as parks and 
playgrounds. However, there is not enough evidence to deter- 
mine the effect of these warning signs on vehicle speeds. 

 
Reference: 40 

 
7. Portable Signs 

 
One growing trend in many communities is the use of portable 
stop signs placed in the street between crosswalks, to protect 
pedestrians. This has actually turned out to be a very controver- 
sial issue in many areas. 

 
Municipalities feel that these signs are very effective in forcing 
traffic to stop for pedestrians in crosswalks. However, some state 
departments of transportation have banned the use of these 
portable signs, citing reports that the signs, when hit by vehicles, 
have caused injuries to nearby pedestrians. The MMUTCD states 
"As noted herein or for emergency purposes, portable or part-time 
STOP signs shall not be used". The exceptions refer to hand- 
held STOP signs used by construction flaggers and school cross- 
ing guards. 
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B. TRAFFIC CALMING DEVICES 
 

1. Speed Humps and Bumps 
 

The speed hump is generally 3 to 4 inches high, rounded section 
of pavement, approximately 12 feet in length. A speed bump is 
approximately 12" to 18" long, causing a more severe "bump" to 
be felt by the driver. 

 
The speed hump was developed in the Transportation Road 
Research Laboratories (TRRL) in Great Britain and has been 
tested in closed test areas and on public roads. Tests in the 
United States and in various countries around the world, have 
shown speed humps to be effective in controlling vehicle speeds 
and in reducing traffic volumes in the immediate area  of  the 
hump or bump. 

 
Studies in Australia, the United Kingdom, and the United States 
have shown reductions in 85th percentile speeds ranging from 3 
MPH to 14 MPH between speed humps and from 6 MPH to 27 
MPH at the speed hump location. Recent experience in a 
Michigan community indicated a 5 mph reduction in the 85th 
percentile speed. Volumes were found to be reduced  from  1 to 
55 percent. 

 
 

SPEED 
BUMP 

SPEED HUMP 

 
 
 
 

Anothe  type of speed hump is the flat top hump or speed table. 
These humps are typically 22 inches long with a 10 foot flat 
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section and can be used on collector roads with more than 12,000 
vehicles per day. This type of speed hump can serve as 
pedestrian crossings. Studies have shown these humps not only 
greatly reduce the 85th percentile speed of mainstream traffic but 
also have shown that, unlike speed humps, the speed between 
the humps and at the humps are essentially the same as before 
hump or bump installation. 

 
Some of the negative effects of speed humps are an increase in 
noise level from individual vehicles near the humps caused by 
braking and acceleration, but not due to the sound of vehicles 
striking the humps. Studies have shown that  speed humps have 
a more severe impact on longer wheel base vehicles and should 
not be used on neighborhood collectors, major fire and ambu- 
lance routes, or on routes frequently used by large trucks or 
buses. They are a major hindrance to snowplowing efforts. 

 
Often the implementation of such traffic calming measures bring 
up liability issues. A recent survey of a number of communities 
using different traffic calming devices found that most had no 
legal problems at all while the remainder had mostly experienced 
threats and no action. As more and more traffic calming devices 
are installed, the question of the legality of these measures are 
becoming irrelevant. 

 
The reports on speed humps have shown that both the design and 
location/spacing of speed humps are critical. For typical residen- 
tial streets the most widely used design is the circular, parabolic 
speed hump. A series of speed humps is more effective than a 
single installation. The spacing of speed humps ranges from 200 
feet to 750 feet, depending upon the desired 85th percentile speed 
between speed humps. Formulas have been developed to 
determine the optimal spacing of humps, depending on the use of 
either a 3 inch or a 4 inch high hump. Adequate pavement 
markings and traffic signs are important to warn drivers of speed 
humps. Speed humps can be installed on roadways carrying 
3,000-8,000 vehicles per day. The cross-section design of humps 
or bumps is critical to their effectiveness. 

 
The speed hump should not be confused with the speed bump 
that is 3 to 5 inches in height and 1 to 1 ½ feet in length. Because 
speed bumps are abrupt, they are considered to be potentially 
hazardous for motor vehicles. The main use of the speed bump 
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has been in private parking lots and on private roads. They are 
generally considered to be inappropriate by traffic engineers 
because they are not included in design guides. 

 
As of September 10, 1997, The Institute of Transportation Engi- 
neers (ITE) plans to publish the recommended practices for 
Guidelines for the Design and Application of Speed Humps. 

 
References: 10, 11, 12, 13, 14, 15, 16, 32, 33 

 

2. Rumble Strips 
 

Rumble strips are a series of either bumps or depressions in the 
pavement. They are intended to alert drivers of a  special 
situation, such as a speed reduction or stop ahead condition. 
They are typically ½ to 1 ½ inches high or deep, 3 to  4 inches 
wide and placed 90° to traffic flow. 

 
Rumble strips produce both an audible rumble  and a vibration 
that creates an awareness of a condition for which a driver must 
react. They are used most frequently on shoulders of high-speed 
roadways to alert drivers that they are not driving in the travel 
lanes of a road. They are also commonly used to alert drivers in 
rural or high speed areas of an unexpected stop-ahead condition. 

 
Many states now use 'portable' rumble strips, which are basically 
high density rubber sheets with a series of undulations. Though 
these are popularly used near construction zones, these may be 
used as a temporary measure in residential areas before installing 
permanent rumble strips. 

 
Little research has been performed in residential areas for their 
use as a speed control device. A study in the City of Rochester 
Hills showed speed reductions of up to 2 MPH, whereas another 
study showed reductions of up to 15 MPH. Rumble strips can 
produce an annoying noise, cause vibration in nearby homes and 
be snow removal obstructions. One study suggests they should 
not be used where there is significant bus or truck activity or 
where traffic volumes exceed 2,500 vehicles per day. Due to the 
adverse effects, their installation must be carefully considered. 

 
References: 4, 17, 18 
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When cul-de-sacs are used, adequate turnaround areas must be 
provided at the end of the street. Proper  signs must be installed 
to warn drivers of the end of the street. 
 
Reference : 8, 28 
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3. Street Closures 

 
The primary effect of street closures is to eliminate through traffic 
rather than to  reduce  speed.   There may be some speed reduc- 

tion because higher speed 
through traffic is discouraged 
from using the neighborhood 
streets. This is true particularly 
where a pattern of closures is 
carefully designed to accom- 
plish this end. Street closures 
can be constructed at an inter- 
section or at midblock. The 
midblock application can be ef- 
fectively used where it is desired 
to restrict traffic in a residential 
section while allowing access to 
a high traffic generator adjacent 
to the residential area. Gener- 
ally, whenever a street closure 
is used, a cul-de-sacs should be 
constructed so as not to "trap" a 

vehicle. Cul-de-sacs often require the purchase of right-of-way 
and often are constructed in a resident's front yard. 

 
Among the disadvantages of street closures are: 

 
• Restricted access to the neighborhood by service and emer- 

gency vehicles. 
• Problems with vandalism and maintenance. 
• Traffic is often transferred to neighboring streets, generating 

new problems and complaints . 
 

Street closures are difficult to apply to existing roadways and are 
better suited for newly developing subdivisions. 
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4. Traffic Diverters 
 

a. Diagonal Diverters 

Diagonal  diverters are barriers    ·   
section. This converts a normal 
four-legged intersection into two 
separate roadways, each with a 90° 
turn. The purpose is to discourage 
"through" traffic by requiring it to 
take a circuitous route through the 
neighborhood. 

 

Speeds of vehicles are only affected in the immediate vicinity of 
the diverter because drivers must make a 90°  turn.  Diverters 
may discourage drivers from using the street as a short-cut route. 
However, some drivers will simply move to another residential 
street, thus moving the problem. Since they create formidable 
barriers in the intersection, they must be marked similar to one-
way streets and have appropriate lights so they can be seen at 
night. 

 
References: 8, 9, 19 

 
b. Semi-Diverters 

 
A semi-diverter is a barrier placed transverse to traffic at the 
beginning of a block. It prohibits traffic from entering  the block, 
but allows two-way traffic within the block. Since they create 
formidable barriers in the intersection, they must be marked 
similar to one-way streets and have appropriate lights so they can 
be seen at night. 

 
Semi-diverters have no effect on speeds other than in the imme- 
diate vicinity of the barrier. They can reduce traffic volumes, but 
only at the end of the block at which they are placed. The 
violation incidence can be quite high. 

 
Reference: 8, 19 
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5. Traffic Islands 
 

a. Traffic Roundabout 
 

Modern roundabouts are different from traditional traffic circles, in 
that all approaching traffic yields right of way to circulating traffic. 
This is reinforced through the use of yield signs on the ap- 
proaches. Other characteristics of 
roundabouts include deflection and 
flared approaches. Use of deflec- 
tion helps slow entering vehicles, 
leading to safer merges with the 
circulating traffic stream. The use 
of splitter islands helps drivers per- 
ceive a change in the roadway 
geometry and enter the roundabout 
safely. Benefits of roundabouts 
realized in the states of California, 
Florida, Maryland and others in- 
clude slowing of traffic, reducing 
delay and emissions when compared to stop/signal controlled 
intersections, improving safety and aesthetics. 

 
Its primary use is to reduce crash frequency at residential inter- 
sections. These roundabouts also have an effect on traffic 
volume and speeds. 

 
At ten study locations, average speeds were reduced 4 MPH 
(from 27.5 MPH to 23.3 MPH) downstream from the circles, but 
only for short distances. Speed reductions can be even more 
significant near the circle, similar to speeds near stop signs. 

 
One study shows a significant 77% decrease in crashes. Traffic 
volumes on the higher volume street at twenty study locations 
decreased an insignificant 2%. The construction cost of a 
roundabout is quite high ($10,000 - $30,000). 

 
References: 4, 8, 19, 20, 30 

 
 
 
 
 

26 



 

b. Traffic Islands 
 

A traffic island is a defined area, 
painted or raised, included in high- 
way design for the primary pur- 
poses of controlling and directing 
traffic movements. They also pro- 
vide refuge for pedestrians, reduce 
excessive pavement areas, and 
can be used to indicate proper use 
of an intersection or to locate traffic 
control devices. 

 
Painted/striped islands do not affect 

speeds significantly; raised islands reduce vehicle speeds in 
some instances, mostly in combination with narrow lanes, which 
can create hazards. 

 
Improper islands make roadways unsafe. If an island is not large 
enough to command attention, motorists will drive  over  it. 
Curbed islands are sometimes difficult to see at night due to 
oncoming headlights or other light sources, thus causing crashes. 

 
Islands do not reduce traffic volume by any significant  amount, 
but can be an effective treatment for traffic movement and safety. 
If a traffic island is used, it might be beneficial to plan an island 
initially, then observe the effect and change the layout arrange- 
ment accordingly. The same process can be repeated until an 
optimum arrangement is established and a permanent raised 
island can be installed. 

 
6. Chokers and Road Narrowing 

Chokers are narrowed roadway widths using landscaped areas 
between the sidewalk and street. The pavement width between 
chokers can be constructed for one or two lanes of traffic. The 
choker can be constructed parallel to the traveled way or twisted 
to the direction of travel. 
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Road narrowing is a method used mostly in residential areas to 
control vehicle speeds and reduce traffic volume to improve 

safety. Another road narrowing 
technique can be found by the 
use of medians. In one commu- 
nity in Maryland, medians 20 to 
50 feet or more in length have 
been constructed in advance of 
intersections. It was found to 
effectively reduce speeds 
though, it was necessary to con- 
struct bulb-outs to force drivers 
to shift over inconveniently. 
Once implemented, the 85th per- 
centile speeds were reduced by 
2-5 mph. 

 
Chokers and road narrowing can control the speeds of vehicles 
efficiently and can increase safety and reduce traffic flow if 
properly installed. However, they should not be used on high 
volume streets, and sudden road narrowing should always be 
avoided. Curbside parking may have to be sacrificed to imple- 
ment these methods. Proper signs should be installed to warn 
drivers of the chokers. 

 
Reference: 4, 32 

 
7. On-Street Parking 

 
On-street parking is parking that is allowed on a street in the curb 
lane and is commonly permitted in residential areas. 

 
Drivers of through vehicles generally reduce their speed in antici- 
pation of conflict situations with parked vehicles or pedestrians. A 
study was done in Dallas where parking was removed in four 
central business districts. A 60-day study showed an increase of 
26.7% in vehicle speed. In another study, only peak period 
prohibitions were reported which increased average speeds by 
27%. 
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A clear relationship exists between crashes and vehicles parked 
on-street. One study in a community of 65,000 people found that 
43% of all local and collector-street crashes involved on-street 
parking. 

 
The angle of on-street parking has an affect on safety. Although 
angle parking allows for more parking spaces per unit of curb 
length than parallel parking, it requires more space for maneuver- 
ing, increases the amount of time a car is exposed to oncoming 
traffic, and can create a visibility problem for drivers  when 
backing out into traffic. Therefore, angle parking has a substan- 
tially higher crash rate than parallel parking. Many studies have 
found that eliminating angle parking and replacing it with parallel 
parking reduces crashes 19 to 63 percent. A study in Maine  
found that parallel parking had a crash rate 12 percent lower than 
angle parking. A study in Nebraska concluded that  parking 
should be of parallel rather than angle type to improve safety by 
reducing traffic crashes. 

 
Several studies have been conducted that show the safety con- 
cerns of on-street parking. Primary hazards are: 

 
1. Parked vehicles make the road width narrower and signifi- 

cantly restrict the flow of traffic. Parked vehicles can easily 
increase rear-end or side-swipe crashes due to hazardous 
maneuvers by drivers avoiding parked vehicles or drivers 
entering or leaving parking stalls. 

 
2. Drivers or rear-seat passengers getting out of parked vehi- 

cles on the side street present an added obstacle in the road- 
way. This produces both rear-end and side-swipe collisions. 

 
3. Reduced sight distances involving pedestrians, especially 

children, attempting to cross the street from between parked 
vehicles or at intersections. 
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It is advisable to avoid on-street parking especially on residential 
streets because of the crash hazard, traffic volume/capacity/flow 
reduction, etc. It does, however, reduce speeds by restricting 
sight distances. 

 
References; 21, 22, 23, 24, 34, 35 

 
8. Combination of Physical Control Measures 

 
Various combinations of 
traffic control and traffic 
calming measures can be 
used to enhance effec- 
tiveness. The combina- 
tions are governed by the 
major objectives or pur- 
pose for which the instal- 
lation is planned. For ex- 

ample, the objective of reducing speeds and cut through traffic 
may be achieved by using a combination of a speed hump and 
street narrowing. The illustration presents such a combination. 
This combines the installation of a speed hump as well as street 
narrowing within the vicinity of the speed hump. The street 
narrowing helps to reduce speeds over a longer distance than a 
conventional speed hump. 

 
References: 31 

 
C. ROADWAY MARKINGS 

 

1. Transverse Markings 
 

Transverse pavement markings consist of a series of painted 
lines placed across the road. The spacing between the lines 
gradually decreases as the hazard is approached. The paint 
pattern is intended to give the illusion of high speed and causes 
drivers to reduce their speeds. In Maine, transverse pavement 
markings used in conjunction with standard speed limit signs, 
when entering a small town, increased the number of vehicles 
traveling below the speed limit by 10 percent. In Scotland, similar 
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success occurred when yellow transverse markings were applied 
in advance of a traffic circle. Initial results showed a 30 percent 
reduction in 85th percentile speeds. which were later reduced to 
16 percent after one year. Crashes were reduced at the Scotland 
site from 14 crashes in the year prior to the installation to only 2 
crashes in the 16 months following the installation. 

 
A study in Great Britain showed that speeds were influenced by 
the existence or non-existence of a hazard following the trans- 
verse markings. If no hazard exists at the first location with 
transverse markings, the driver would not slow down at the 
second location even if a hazard existed. 

 
It appears from the various studies that if transverse markings are 
used at locations in advance of potentially hazardous locations or 
in addition to normal speed limit signing when entering small 
towns, that speed reductions will occur at both types of locations 
and crashes will be reduced at the hazardous locations. How- 
ever, it does not appear from the literature reviewed that reduc- 
tions in speeds should be anticipated by applying transverse 
pavement markings in the middle of a typical residential area. 

 
Reference: 27 

 

2. Longitudinal Markings 
 

Longitudinal pavement markings for speed control is intended to 
give drivers the impression of a narrow lane through which the 
vehicle must be guided. One study involved the striping of two 
residential streets to nine foot wide lanes. It was found that 
speeds changed in a range of a decrease of 1.4 MPH to an 
increase of 3.2 MPH. It was theorized that the narrowing by 
striping was ineffective because it actually made the drivers task 
of tracking the roadway easier. 

 

3. Crosswalks 
 

The use of painted crosswalks is to provide improved pedestrian 
safety by guiding them across the street and to notify drivers of 
the possibility of the presence of pedestrians. When painted 
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crosswalks are used, sidewalks on both sides of the road should 
also be provided. There is no indication in the literature that 
crosswalks result in lower vehicular speeds. 

 
Reference: 16 

 
 

D. PLANNING-RELATED ALTERNATIVES 
 

1. Adequate Arterial Capacity 
 

By providing adequate capacity on the surrounding major street 
network, the amount of through traffic using residential streets 
can be reduced. Although not specifically a speed regulating 
method, reducing the traffic volume can decrease the number of 
speed complaints on residential streets and can improve safety. 

 
Though this is a costly means of reducing residential speeding 
complaints, improved traffic flow and crash reduction can be 
realized on residential streets. 

 
Reference: 26 

 

2. Subdivision Planning 
 

Residential  street  design  can  influence  the  speed  of vehicles 
through a neighborhood. Designs 
that feature curvilinear alignment, 
a narrow cross-section, short block 
length, reduced building setback 
and roadside tree planting can cre- 
ate a feeling of restriction and re- 
sult in a speed reduction and may 
increase traffic crashes. Con- 
versely, local streets built to high 
standards, in an attempt to im- 

prove safety, create an environment that allows increased vehicle 
speeds. 

 
New subdivision streets can be designed to discourage cut- 
through traffic, which will reduce speeding complaints. 
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Care must be taken in the design process to ensure adequate 
sight distances along the roadway and at intersections, to provide 
the highest level of safety possible. 

 
Reference: 26, 29 
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VI. CONCLUSIONS 

 
An effective traffic calming program can be implemented by 
following the guidelines in this booklet. The key to a successful 
program is community involvement. Local officials and resi- 
dents must work together for the common goal of improving 
safety on residential streets. This booklet provides alternatives 
that may help decrease speeds and/or reduce through traffic on 
residential streets. It also gives direction for developing a traffic 
calming program in those communities that currently use only 
traffic law enforcement to control speeds. 

 
Whenever traffic calming devices are used, special care must be 
taken to advise drivers of the device by installing adequate 
warning signs and/or permanent markings. 
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The Institute of Transportation Engineers
Traffic Engineering Council 

      presents TIPS on

 Four-Way Stop Signs

Why can’t we have an all-way stop to
reduce accidents?

Many people believe that installing STOP
signs on all approaches to an intersection
will result in fewer accidents.  Effects of
unwarranted stop signs on driver behavior
and safety are difficult to substantiate. 
Also, there is no real evidence to indicate
that STOP signs decrease the overall speed
of traffic.  Impatient drivers view the
additional delay caused by unwarranted
STOP signs as “lost time” to be made up
by driving at higher speeds between STOP
signs.  Unwarranted STOP signs breed
disrespect by motorists who tend to ignore
them or only slow down without stopping. 
This can sometimes lead to tragic
consequences.

Generally, every State requires the
installation of all traffic control devices,
including STOP signs, to meet state
standards of the Department of
Transportation.  The state standards are
based on the Manual on Uniform Traffic
Control Devices (MUTCD).  The MUTCD

is published by the U.S. Department of
Transportation, is the national standard for
traffic control devices.  The MUTCD
prescribes standards for the design,
location, use and operation of traffic
control devices.

The installation of multi-way stop control
must first meet the warrants as set forth in
the MUTCD.  Any of the following
conditions may warrant an all-way STOP
sign installation:

1. Where a traffic signal is warranted,
multi-way stop control is an interim
measure that can be implemented



quickly to control traffic until the
signal is designed and installed.

2. The occurrence within a twelve-month
period of five or more reported
accidents of a type susceptible to
correction by multi-way stop control. 
Such accident types include turn
collisions, as well as right-angle
collisions.

3. Total vehicular volume entering the
intersection from all approaches must
average 500 vehicles per hour for any
eight hours of an average day and the
combined vehicular and pedestrian
volume from the minor street or

highway must average at least 200
units per hour for the same eight hours,
with an average delay to minor street
vehicular traffic of at least 30 seconds
per vehicle during the maximum hour. 
However, when the 85th percentile
speed of traffic approaching on the
major street exceeds 40 miles per hour,
the above minimum volumes are
reduced to 70 percent.

STOP signs should not be viewed as a
cure-all for solving safety problems but,
when properly located, can be useful
traffic control devices to enhance safety
for all roadway users.



 

 
 
 
Question/Request: WHY DON'T THEY PUT IN MORE STOP 
SIGNS? 
 
A stop sign is one of our most valuable and effective control devices when used at 
the right place and under the right conditions. It is intended to help drivers and 
pedestrians at an intersection decide who has the right-of-way.  
 
One common misuse of stop signs is to arbitrarily interrupt through traffic, either by causing it to stop, or by 
causing such an inconvenience as to force the traffic to use other routes. Where stop signs are installed as 
"nuisances" or "speed breakers", there is a high incidence of intentional violation. In those locations where 
vehicles do stop, the speed reduction is effective only in the immediate vicinity of the stop sign, and frequently 
speeds are actually higher between intersections. For these reasons, it should not be used as a speed control 
device.  
 
Well-developed, national and state recognized guidelines help to indicate when such controls become necessary. 
These guidelines take into consideration, among other things, the probability of vehicles arriving at an intersection 
at the same time, the length of time traffic must wait to enter, traffic delays, and the availability of safe crossing 
opportunities.  
 
Speed 
An unwarranted STOP sign installation reduces speed only immediately adjacent to the sign. In most cases, 
drivers accelerate as soon as possible, to a speed faster than they drove before STOP signs were installed. They 
do this apparently to make up for time lost at the STOP sign. STOP signs are not effective for speed control.  
 
Through-Traffic Volumes 
In almost all cases, through-traffic volumes stay the same after the installation of unwarranted STOP signs. 
Occasionally the street experiences a slight volume decrease. However, after a few months, the volume of 
through-traffic at the test sites where an initial decrease did occur was back to original levels or in some cases it 
was even higher. STOP signs do not necessarily reduce volume.  
 
Local Neighborhood Traffic Volumes 
Local neighborhood traffic generally finds the path of least resistance. If there are alternative routes to get from 
Point A to Point B and if these alternate routes have fewer traffic controls, local drivers will take them. In many 
cases, this significantly increases the traffic volume on other local streets - thus relocating the problem. In the very 
few cases where they have, the problem merely shifted to another location - often times from a collector to a 
purely local street. STOP signs generally do not reduce volumes on a street.  Information collected by the Institute 
of Transportation Engineers  
 
Compliance 
Drivers tend to ignore unwarranted traffic controls or obstacles that, in their view, are unnecessary. If they are 
frequently required to stop for STOP signs and rarely see any traffic on the opposing street, they may become 
impatient and tend to disregard STOP signs that have no obvious need.  
 
Accidents 
Unwarranted STOP signs do not reduce accidents and may increase the potential for  accidents. There is not 
enough documentation to determine if there is an actual increase in accidents on local low volume streets, but 
experience of some cities shows that where unwarranted signs used to stop a high volume street for a local 
street, cause the accidents to increase drastically.  
 
 



Vehicle Operating Costs 
Unwarranted STOP signs increase vehicle fuel consumption. The unwarranted STOP signs require additional 
stop/start maneuvers costing the motorists a substantial amount of money, wear and tear, and causing excessive 
gasoline consumption. This is especially noteworthy in light of the present fuel situation. Wear and tear on 
vehicles also increases. It should be noted that no detailed mechanical evaluations have been made but 
obviously increased stopping and starting would increase wear on tires, brakes, transmission, and engine.  
 
Environmental 
Although not specifically documented, it is logical to assume that unwarranted STOP signs increase stop/start 
actions and therefore increase exhaust fumes and associated hydrocarbons.  
 
Noise 
Noise pollution increases due to stops and acceleration and the associated engine noises and brakes. Noise tests 
at the STOP signs and at mid-block locations showed that the stop/start and acceleration resulting from the four-
way STOP installations increased the noise levels over the "before" conditions.  
 
Effectiveness 
Even the minimal initial compliance and through-traffic diversion wear off over time because the unwarranted 
signs are not associated with a perceived need by the motorist. Most drivers are reasonable and prudent with no 
intention of maliciously violating traffic regulations; however, when an unreasonable restriction is imposed, it 
results in flagrant violations. In such cases, the stop sign can create a false sense of security in a pedestrian and 
an attitude of contempt in a motorist. These two attitudes can and often do conflict with tragic results.  

 
 



City of Worcester MA 

Stop Signs and Traffic Signals Q & A 
Related Pages: Public Works & Parks » Engineering » Parking & Traffic 

Stop signs and traffic signals are placed at strategic locations to provide safe and efficient 
movement of the travelling public, including pedestrians. The placement of stop signs and traffic 
signals are governed by a Federal Government publication: The Manual on Uniform Traffic 
Control Devices (MUTCD). Worcester follows the Commonwealth of Massachusetts in 
complying with the MUTCD. 

The following are frequently asked questions and the DPW&P response. 

Q: 
Why can't we have stop signs to reduce speeding along my street? 
 A: 
One of the most frequent complaints that people have in residential areas is that vehicles 
constantly speed by the front of their house. They are concerned about the safety of their 
children. These residents frequently request the erection of additional stop signs. The addition of 
a stop sign, however, usually does not solve the problem. 
 
A stop sign is an inconvenience to motorists. Because of this, stop signs should only be placed if 
they meet a Manual on Uniform Traffic Control Devices (MUTCD) warrant. Stop signs are 
frequently violated if unwarranted. In certain cases, the use of less restrictive measure or no 
control at all will accommodate traffic demands safely and effectively. 
 
Warrants for a Stop Sign: 
Because a stop sign is an inconvenience to through traffic, it should be used only where needed. 
A stop sign may be warranted at an intersection where one or more of the following conditions 
exist: 

• intersection of a less important road with a main road where application of the regular 
right-of-way rule is hazardous; 

• street entering a through highway or street; 
• unsignalized intersection in a signalized area; 
• other intersections where a combination of high speed*, restricted view and serious 

accident record indicates a need for control by the stop sign. 

Existing sign installations should be reviewed to determine whether the use of a less restrictive 
control or no control at all could accommodate the existing and projected traffic flow safely and 
more effectively. 
*Speed, in this warrant is directly related to sight distance and its relationship to 
vehicles/drivers approaching an intersection. 

http://www.worcesterma.gov/dpw
http://www.worcesterma.gov/dpw/engineering
http://www.worcesterma.gov/dpw/engineering/parking-traffic
http://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm
http://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm


 
Q:  
Can stop signs control speed? 
 A: 
Many studies have shown that stop signs are not an effective measure for controlling or reducing 
midblock speeds. In fact, the overuse of stop signs may cause drivers to carelessly stop at the 
stop signs that are installed. In stop sign observance studies approximately half of all motorists 
came to a rolling stop and 25 percent did not stop at all. Stop signs can give pedestrians a false 
sense of safety if it is assumed that all vehicles will come to a complete stop at the proper 
location. Engineering studies also show that placing stop signs along a street may actually 
increase the peak speed of vehicles, because motorists tend to increase their speed between stop 
signs to regain the time spent at the stop signs. 
 
Q: 
What is the harm in placing stop signs in our neighborhood to reduce speed? 
 A: 
Installing stop signs can do more harm than good. Too many stop signs may also actually 
discourage good driving habits. Studies have shown that if stop signs are overused or are located 
where they don't seem to be necessary, some drivers become careless about stopping at them. 
This can be especially dangerous for pedestrians and bicyclists who may have a false sense of 
safety from the existence of a stop sign. 
 
Additionally, unwarranted stop sign locations can increase the number of motor vehicle 
accidents. Studies have shown that stop signs placed where drivers do not expect them can 
increase the number of 'rear-end' accidents because the average driver does not expect, or 
anticipate, the need to stop. 
 
Q: 
Why can't we have a four-way stop to reduce accidents? 
 A: 
Four-way stop signs are not always the answer to reducing intersection crashes. Crash analysis is 
very complicated and usually identifies multiple causes. Stop signs delay drivers, and many 
times the drivers become impatient. Impatient drivers may cause crashes. Not all four-way stop 
intersections are dangerous, but they must be warranted. 
 
Q: 
What is required for the installation of four-way stop control? 
 A: 
The addition of four-way stop control is an inconvenience to all the drivers using the 
intersection. For this reason, three warrants have been developed and are listed in the Manual on 
Uniform Traffic Control Devices (MUTCD). A multiway stop control installation may be 
warranted at an intersection if any of the following conditions exist: 

1. Traffic signals are warranted and urgently needed, and the multiway stop signs are an 
interim measure that can be installed quickly to control traffic while arrangements are 
being made for the signal installation. 



2. A crash problem, as indicated by five or more reported accidents of a type susceptible to 
correction by a multiway stop installation in a 12-month period. Such accidents include 
right- and left-turn collisions as well as right-angle collisions. 

3. Minimum traffic volumes. (a) The total vehicular volume entering the intersection from 
all approaches must average at least 500 vehicles per hour for any eight hours of an 
average day; and (b) the combined vehicular and pedestrian volume from the minor street 
or highway must average at least 200 units per hour for the same eight hours, with an 
average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 
the maximum hour; but (c) when the 85-percentile approach speed of the major street 
traffic exceeds 40 miles per hour, the minimum vehicular volume warrant is 70 percent of 
the above requirements. 

A four-way stop installation should only be used when traffic volumes on the intersecting 
roadways are approximately equal. However, if volumes are particularly large a traffic signal 
may be more appropriate. Investigating the warrants listed above will require an extensive traffic 
engineering study. This study may indicate whether or not a multiway stop control installation is 
appropriate. 
 
Q: 
Won't crashes be reduced if a stop sign is installed? 
A: 
One of the multiway stop control warrants is crash related. If an intersection meets this 
requirement and it has approximately equal approach volumes, a multiway stop control 
installation may be warranted for safety purposes. However, the overall results of the traffic 
engineering study and the professional judgment of the engineer should also be considered. In 
fact, research has shown that under certain conditions other traffic control measures may be more 
effective and safer than the addition of a multiway stop sign. A study conducted by the City of 
Irvine, California, indicated that simply improving intersection visibility can sometimes be a 
successful approach to crash reduction at intersections. 
 
Q: 
Can we get a traffic signal at our intersection? 
 A: 
Justification of signal installation requires considerable data collection and analysis. 

The MUTCD lists 11 warrants for the placement of traffic signals. These warrants are 
summarized below (please refer to the MUTCD for the engineering details). If none of these 
warrants are met, a traffic signal should not be placed. In addition, the fulfillment of a warrant or 
warrants also does not in itself justify the installation of a signal. 

1. Minimum vehicular volume. The volume of intersecting traffic must be above a certain 
value. 

2. Interruption of continuous traffic. The traffic volume on a major street is so significant 
that the traffic on the minor street cannot safely merge, enter or cross the major street. 

3. Minimum pedestrian volume. The volume of pedestrians crossing a major street exceeds 
a certain value. 

http://mutcd.fhwa.dot.gov/htm/2009/part2/part2b.htm


4. School crossing. At an established school crossing, a signal can be placed if it is shown 
that there are not enough gaps in the traffic for the children to safely cross. 

5. Progressive movement. To maintain the proper grouping of vehicles and to effectively 
regulate the group speed. 

6. Accident experience. When less restrictive remedies and enforcement has failed to 
decrease the accident rate below levels expected with signalization. 

7. Systems warrant. A common intersection that serves a principle network for through 
traffic flow. 

8. Combination of warrants. If warrants 1 and 2 are each satisfied by 80 percent of the 
stated values, a signal placement could be justified. 

9. Four-hour vehicular volume. The traffic volumes on the major and minor streets exceed a 
certain value for each of any four hours on an average day. 

10. Peak hour delay. The minor street traffic suffers major delay in entering or crossing the 
major street for only one hour of an average weekday. 

11. Peak hour vehicular volume. The traffic volumes on the major and minor streets exceed a 
certain value for only one hour of the day. 

Installing a traffic signal at a low-volume intersection can significantly increase crashes and 
delays. 

Again, the increase in delay and stops then translates into higher fuel consumption, increased 
travel times and higher point source pollution. The length of delay is directly related to a number 
of factors. Cycle length is one factor, for example, that is influenced by traffic volumes and the 
need to safely accommodate pedestrians. The pedestrian crossing time constraints could 
significantly increase the necessary cycle lengths. 

Although traffic signals can reduce the total number of collisions at an intersection, research has 
shown that certain types of crashes (e.g., rear-end collisions) may actually increase after a signal 
is installed. For this reason, the type and number of crashes at an intersection should be 
considered before the installation of a signal. 

Traffic signals can represent a positive public investment when justified, but they are costly. A 
modern signal can cost $150,000 to $200,000 to install. In addition, there is the cost of the 
electrical power consumed in operating a signalized intersection 24 hours a day and general 
maintenance. 



Why and Where Are Stop Signs Needed? 
 

1. Overuse of stop signs reduces their effectiveness because drivers tend to speed up between stop 
sign controlled intersections rather than slow down. In fact, studies have shown that at residential 
speeds, drivers accelerate to their original speed prior to the stop sign in less than 200 feet (that’s 
less than 3 house lots from the intersection). Driver acceleration and deceleration only adds to 
noise levels that can turn a quiet neighborhood into a race track.  

Each year, Cities receive requests for stop signs as a way to reduce speeding, 
minimize driver delay and curtail traffic accidents. Stop signs are needed to 
assign right-of-way at an intersection, not to control speeding. Right-angle 
accidents can also be reduced by the installation of stop signs when warranted, 
but additional stops may also increase the frequency of rear-end accidents. The 
need for stop signs involves a trade-off between safety and delay. Because 
drivers have preconceived opinions on traffic control, public opinion can often 
justify the use of these devices when they are not needed.  
 
Traffic Law 
Not every intersection must have an official traffic control device controlling traffic movement through the 
intersection. If a vehicle approaches or enters an intersection that does not have an official traffic-control 
device and another vehicle approaches or enters from a different highway at approximately the same 
time, the driver of the vehicle on the left shall yield the right of way to the vehicle on the right. If the 
intersection is T-shaped and does not have an official traffic-control device, the driver of the vehicle on 
the terminating street or highway shall yield to the vehicle on the continuing street or highway. There are 
many intersections that do not have stop signs, yield signs or traffic signals, particularly in residential 
areas.  
 
What Harm Can Arise From Unnecessary Stops? 
Stop signs should be installed at an intersection only when a careful evaluation of existing conditions 
indicates that their installation is warranted and appropriate. But what harm can arise from unnecessary 
stops when unwarranted stop signs are installed?  

2. Stop compliance is poor at unwarranted stop signs. Studies have determined that drivers see little 
reason to stop and yield the right-of-way when there is no traffic on the minor street. Unwarranted 
stop signs foster disrespect and disregard of the law.  

3. Studies have found that pedestrian safety, particularly small children, is decreased at 
unwarranted stop sign locations. Pedestrians expect vehicles to stop at the stop signs but many 
vehicles “run” the unnecessary stop sign.  

4. The cost of installing stop signs is relatively low, but enforcement costs are not. In addition, 
enforcement cannot be provided “24/7” and at best, can only have limited effectiveness.  

5. Finally, according to some State Codes, placement of stop signs not warranted by engineering 
studies may violate State law. 

When are Stop Signs Warranted? 
Installation Policies and Warrants 
The Federal MUTCD (Manual on Uniform Traffic Control Devices) dictates the size, shape and color of all 
traffic control devices. The City is required by State law to comply with the guidelines of the MUTCD when 
warranting stop signs. If stop signs are installed when they are not warranted, traffic safety is not 
improved and may actually be impaired. Unnecessary stops may cause rear-end accidents while 
increasing fuel consumption and adding to environmental concerns.  
 
*** Stop signs must only be installed when an engineering study provides justification for their 
installation at the subject location. ***  
  
The MUTCD provides the following warrants for the use of stop signs: STOP signs should be used if 
engineering judgment indicates that one or more of the following conditions exist:  



• Intersection of a less important road with a main road where application of the normal right-of-way 
rule would not be expected to provide reasonable compliance with the law;  

• Street entering a through highway or street;  
• Unsignalized intersection in a signalized area; and/or  
• High speeds, restricted view, or crash records indicate a need for control by the STOP  

Most T-intersections in residential neighborhoods are not signed because when sight distance is 
adequate, these signs contribute little to traffic safety. The MUTCD warrants for ALL-WAY stops (4-way 
and 3-way at T-intersections) are typically not met in residential areas because traffic volumes must be 
roughly equal on both streets and exceed 500 vehicles per hour for at least eight hours of the day. These 
conditions are typically only found where two major streets intersect and a traffic signal is not warranted. 
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