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The Pennsylvania Local Technical Assistance Program (LTAP) shares transportation
knowledge, improves road maintenance and safety skills, and puts research and new
technology into practice at the local level through:
Training: Workshops are scheduled throughout the state and can be requested as a road show.
Technical Assistance: LTAP technical experts are available by phone, by email, and in person to
help municipalities troubleshoot specific issues on their roadways.
Newsletter: LTAP distributes a quarterly newsletter, Moving Forward, which features the
latest news and new practices and technologies.
Technical Information Sheets: Tech sheets provide useful, technical information on such topics
as effective stop sign placement, how to use the MUTCD, paving roads, and other safety and
maintenance issues related to local roads.
Website: LTAP’s website, www.ltap.state.pa.us, is a valuable tool that provides up-to-date
information on workshops, news items, LTAP Advisory Committee members, tech sheets,
newsletters, and other resources.

All LTAP services are offered at NO Cost to Municipalities!!!

Roads Scholar Programs I and II





Professional certification program
Must complete 10 (I) and 8 (II) approved workshops within a three-year period
Pass (70%) an in-class quiz taken at the end of each workshop which consists of 12
questions
Successful completion of the American Red Cross CPR training also earns you one
workshop credit.
You MUST include your name/contact information on the answer sheet for credit.

Page 2 of 48

PennDOT LTAP Course: Intro to Traffic Studies

COURSE OBJECTIVES
The course objectives are:
1. Understand the basic concepts/need to conduct traffic studies for regulatory traffic control
devices
2. Review the steps, resources, and documentation requirements for traffic studies.
3. Apply these resources to perform traffic studies in your community in accordance with
Pennsylvania’s laws, regulations, and guidelines.

PART 1: BASIC CONCEPTS OF TRAFFIC STUDIES






What is a traffic study?
Why conduct traffic studies?
When to do traffic studies?
Who can complete traffic studies?
How do you perform traffic studies?

What is a Traffic Study?
Title 67, Chapter 212, Section 212.1: An orderly
examination or analysis of physical features and traffic
conditions on or along a highway, conducted in
accordance with this Chapter [212] for the purpose of
ascertaining the need or lack of need of specific traffic
restrictions, and the application of traffic-control devices.

What are traffic restrictions and traffic control devices?
Title 67, Chapter 212, Section 212.1: Traffic-control
devices—Signs, signals, markings and devices consistent
with this chapter placed or erected by authority of a
public body or official having jurisdiction, for the purpose
of regulating, warning or guiding traffic.
Traffic restriction—A restriction designated by a trafficcontrol device to regulate the speed, direction,
movement, placement or kind of traffic using any
highway.

Page 3 of 48

PennDOT LTAP Course: Intro to Traffic Studies

Traffic Restrictions
Traffic restrictions are listed in the PA Vehicle Code, Title 75, Section 6109. There are 24
restrictions that a municipality can enact on their local roads.
Traffic restrictions are generally represented by regulatory traffic signs/devices, and traffic
restrictions are enforceable.
§ 6109. Specific powers of department and local authorities.
(a) Enumeration of police powers.--The provisions of this title shall not be deemed to prevent
the department on State-designated highways and local authorities on streets or highways
within their physical boundaries from the reasonable exercise of their police powers. The
following are presumed to be reasonable exercises of police power:
(1) Except as limited by subsections (g) and (h), regulating or prohibiting stopping, standing or
parking.
(2) Regulating traffic by means of police officers or official traffic-control devices.
(3) Regulating or prohibiting processions or assemblages on highways.
(4) Designating particular highways or roadways for use by traffic moving in one direction as
authorized in section 3308 (relating to one-way roadways and rotary traffic islands).
(5) Establishing speed limits for vehicles in public parks.
(6) Designating any highway as a through highway or designating any intersection or junction
of roadways as a stop or yield intersection or junction.
(7) Prohibiting or restricting the use of highways at particular places or by particular classes of
vehicles whenever the highway or portion of the highway may be seriously damaged by the use
or the movement of the vehicles would constitute a safety hazard.
(8) Regulating the operation of pedalcycles and requiring their registration and inspection, and
the payment of a reasonable registration fee.
(9) Regulating or prohibiting the turning of vehicles or specified types of vehicles as authorized
in section 3331 (relating to required position and method of turning).
(10) Altering or establishing speed limits as authorized in Subchapter F of Chapter 33 (relating
to speed restrictions).
(11) Enforcement of speed restrictions authorized under Subchapter F of Chapter 33, except
that speed restrictions may be enforced by local police on a limited access or divided highway
only if it is patrolled by the local police force under the terms of an agreement with the
Pennsylvania State Police.
(12) Designating no-passing zones as authorized in section 3307 (relating to no-passing zones).
(13) Prohibiting or regulating the use of designated streets by any class or kind of traffic.
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(14) Establishing minimum speed limits as authorized in section 3364 (relating to minimum
speed regulation).
(15) Regulating and temporarily prohibiting traffic on streets closed or restricted for
construction, maintenance or special events.
(16) Prohibiting pedestrians from crossing a roadway in a business district or any designated
highway except in a crosswalk.
(17) Restricting pedestrian crossings at unmarked crosswalks.
(18) Regulating persons propelling push carts.
(19) Regulating persons upon skates, coasters, sleds and other toy vehicles.
(20) Adopting and enforcing such temporary or experimental regulations as may be necessary
to cover emergencies or special conditions.
(21) Regulating the operation of streetcars, the passing of streetcars by other vehicles and the
driving upon streetcar tracks by other vehicles.
(22) Providing for and establishing procedures governing the removal and impounding of any
vehicle parked on the highways or public property of the local authority in violation of any local
ordinance adopted pursuant to the authority of this title or of any of the provisions of this title.
(23) Adopting such other traffic regulations as are specifically authorized by this title.
(24) Designating any local road as a litter enforcement corridor, as described in section 6105.2
(relating to designation of litter enforcement corridors) and enforcing penalties for violations of
section 3329 (relating to duty of driver in litter enforcement corridors), provided that the local
authority has received written complaints about littering or the scattering of rubbish and
demonstrates the need to designate the local road.

Traffic Control Devices
Traffic control devices are signs, signals, markings and other devices that regulate, warn and
guide road users. Traffic control devices have three functional classifications:
Regulatory: Imposes legal restrictions and obligations. Black and white or red and white in
color (Ex: Speed limit, Stop, One-way, etc.).
Warning: Used to notify drivers of unusual conditions or potential hazards. Includes work zone
signs. Yellow and black in color ( Ex: Curve warning, Intersection ahead etc.)
Guide: Supply information such as directions, distances, street names, roadside services, and
parks and recreation areas. Green and white, brown and white, or blue and white. (Ex: Street
names, mileage, roadside services, etc.)
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Why Conduct a Traffic Study?
Traffic studies are required by law (Title 75, Section 6109) for establishing traffic restrictions.
This means that a study must be completed for most regulatory traffic signs (stop signs, speed
limit signs, parking signs, etc.).
(e) Engineering and traffic investigation required.--Action by local authorities under this
section shall be taken only after completing an engineering and traffic investigation when and
in such manner as required by regulations promulgated by the department. No engineering and
traffic investigation is required to establish a speed limit under section 3362(a)(1.2) (relating to
maximum speed limits) or to restrict the operation of vehicles under the Surface Transportation
Assistance Act of 1982 (Public Law 97-424, 96 Stat. 2097) beyond the access limitations
prescribed under 23 CFR 658.19 (relating to reasonable access).
Why is there a law to require traffic studies to
establish the traffic restrictions?
So the traffic restrictions are appropriate and uniform.
The studies ensure that the traffic restrictions are
appropriate for the given situation, and that they are
applied consistently throughout Pennsylvania.
Ultimately, this affects the safety of our roadways.

When to do a traffic study?
Traffic studies must be conducted to establish any new traffic restrictions. Traffic studies should
also be conducted to remove any existing traffic restriction.
Safety considerations and complaints from residents are two important reasons to conduct
studies.
If you have existing regulatory devices without any studies/documentation, you should conduct
studies to verify those devices.
Title 67, Chapter 212, Section 212.4: The establishment or revision of a traffic restriction may
be warranted if one of the following applies:
 One or more of the engineering and traffic study warrants covered in this chapter justifies
the traffic restriction.
 Sound engineering judgment based upon a combination of all data sources substantiates
the need for the restriction.
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Removal of an existing restriction. The removal of an
existing traffic restriction may be warranted if one of
the following applies:
 A study indicates that none of the engineering and
traffic study warrants covered in this chapter justify
the existing traffic restriction.
 The condition that originally justified the restriction
no longer exists.

Who can complete a traffic study? You can!
If you are working in the employment of your municipality, roadmasters, police officers, and
others can complete traffic studies following PennDOT guidelines.
While you can do some studies, there are other studies that do require a qualified engineer.
These include bridge related studies, truck restrictions (with one exception) and
posting/bonding studies. Furthermore, any time a study is complicated, or significant safety
issues are involved, you should consider consulting your engineer. Lastly, only an engineer can
use “engineering judgement” to decide on use of devices in special situations where warrants
are not met.
Title 67, Chapter 212, Section 212.4:
(b) New restrictions. Except as noted in §§ 212.109 and 212.117 (relating to bridge speed limits;
and weight, size and load restrictions), engineering and traffic studies can be performed by
police officers, roadmasters, maintenance supervisors, or traffic technicians.

How do you perform a traffic study?
Frequently Asked Questions about traffic studies




Are any traffic devices “grandfathered”?
– Yes, any devices that are proven to have existed prior to 1978.
What if we don’t have any records of traffic studies?
– You should complete the appropriate studies and ordinances.
What if we do not have any ordinances for the signs?
– You should update your ordinances.
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What if our road is a turnback from PennDOT?
– You can ask PennDOT is they have records; if no records available, you should
conduct new studies.
How long does it take to do a study?
– It varies significantly based on the study type. Some can be completed in a few
hours.
What if the study becomes more complicated by safety issues or complaints?
– You should ask for help from your engineer, PennDOT or LTAP.
What if I want to add signs or enhancements to an existing sign—do I have to redo the
study?
– No, the study justifies the traffic restriction, so adding another sign is supplementing
the existing restriction.
What if the Council (or Board of Supervisors) disagree with the study results?
– They are ultimately responsible for the municipality.
What if the Council (or Board of Supervisors) tell me to just put up the sign without a study?
– You should try to educate them on the requirements; also consider calling LTAP for
support.
What if I have questions during the study?
– Please contact LTAP!
What if conditions have change since the original study?
– You should consider conducting a new study if conditions change. This could include
new developments, changes in traffic flows/patterns, crashes, and other factors.
What if there is a study request that I know will not meet warrants?
– Conduct the study and document the results.

Traffic Study Summary:
1. Study must be performed for regulatory signs
2. Ordinances are required for regulatory signs
a) Permits used for PennDOT
3. After the study is completed and the ordinance is passed, you can post the sign

PART II: METHODS OF TRAFFIC STUDIES
1. Basic study steps
2. Resources, forms and tools
3. Documentation
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PART II: METHODS
1. BASIC STUDY STEPS
Here are the basic steps for a traffic study:
1. Reason for the study
2. Scope the study
3. Data collection
4. Field observations
5. Crash analysis
6. Warrant assessment
7. Review-safety and consequences
8. Documentation
9. Approval
10. Ordinance
11. Post signs/devices

PART II: METHODS
2. RESOURCES, FORMS AND TOOLS
PennDOT Traffic Study Forms
PennDOT has created a form for most of the traffic studies. The forms can be accessed on the
PennDOT website. References/links:
http://www.dot.state.pa.us/Portal%20Information/Traffic%20Signal%20Portal/TE.html
All the forms have the same organization.
Section A – Location Information
Section B- Reference Information
Section C – Study Elements
Section D – Attachments Listing
Section E – Site Observation Checklist
Section F – Site Data
Section G – Remarks
Section H – Engineering Judgement
Section I – Approvals
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PennDOT Resources
PennDOT Publications and Resources are available online.
References/Links:
http://www.dot.state.pa.us/Portal%20Information/Traffic%20Signal%20Portal/PUBS.html
Title 67, Chapter 212, Subchapter B contains the warrants for most of the regulatory signs. Title
67, Chapter 212 is also known as PennDOT Publication 212, “Official Traffic Control Devices”.
PennDOT Publication 46, “Traffic Engineering Manual”, contains traffic study information in
Chapter 11.

Manual on Uniform Traffic Control Devices (MUTCD)
The Manual on Uniform Traffic Control Devices for Streets and Highways, or MUTCD defines
the standards used by road managers nationwide to install and maintain traffic control devices
on all public streets, highways, bikeways, and private roads open to public travel. The MUTCD is
published by the Federal Highway Administration (FHWA) under 23 Code of Federal Regulations
(CFR), Part 655, Subpart F.
The PDF version of the 2009 MUTCD with Revision Numbers 1 and 2 incorporated, dated May
2012 is the most current edition of the official FHWA publication.
Section 1A.13 Definitions of Headings, Words, and Phrases in this Manual
Standard:
01 When used in this Manual, the text headings of Standard, Guidance, Option, and Support
shall be defined as follows:
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.
Guidance—a statement of recommended, but not mandatory, practice in typical situations,
with deviations allowed if engineering judgment or engineering study indicates the deviation to
be appropriate. All Guidance statements are labeled, and the text appears in unbold type. The
verb "should" is typically used. The verbs "shall" and "may" are not used in Guidance
statements. Guidance statements are sometimes modified by Options.
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Option—a statement of practice that is a permissive condition and carries no requirement or
recommendation. Option statements sometime contain allowable modifications to a Standard
or Guidance statement. All Option statements are labeled, and the text appears in unbold type.
The verb "may" is typically used. The verbs "shall" and "should" are not used in Option
statements.
Support—an informational statement that does not convey any degree of mandate,
recommendation, authorization, prohibition, or enforceable condition. Support statements are
labeled, and the text appears in unbold type. The verbs "shall," "should," and "may" are not
used in Support statements.
Shall Example:
The STOP sign shall be an octagon with a white legend
and border on a red background. (MUCD 2B.05)
Should Example:
YIELD or STOP signs should not be used for speed
control. (MUTCD, Section 2B.04)
“Should” is a recommended practice/condition. It is
slightly less than “shall”. That means a should ought to be
followed all the time. If you go against a “should”
condition, you should have the justification of an
engineer’s judgement.
Optional Example:
Stop signs are required on the right side of the road and
may be supplemented with one on the left side of the
road.
At wide-throat intersections or where two or more
approach lanes of traffic exist on the signed approach,
observance of the right-of-way control may be improved
by the installation of an additional STOP or YIELD sign on
the left-hand side of the road and/or the use of a stop or
yield line. (MUTCD 2B.10)
May statements are optional, and dependent upon the specific situation.
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PART II: METHODS
3. DOCUMENTATION
Documentation includes:
1. The study
2. An ordinance
Important documentation includes the study and related materials, and the ordinance.
The study should be filed in your system.
Who is the study for?
The study is for your records. If you the study does affect access to a State Route (SR), you do
need to coordinate with PennDOT.

Use the PennDOT form for the study documentation
The appropriate PennDOT form can be used to document the study.
Keep the study form in your records. Most studies for local roads do not require the form to be
sent to PennDOT. However, if the traffic restriction affects or changes access to a State Route,
the municipality must coordinate with PennDOT.

Page 12 of 48

PennDOT LTAP Course: Intro to Traffic Studies

Study Confidentiality
There is a confidentiality statement on each study form. Engineering and Traffic Studies are
currently non-discoverable.
Per PennDOT Publication 46, Page 11-8 Release of Studies to the General Public
It is imperative that the Department keep all engineering and traffic studies as privileged
information. Therefore, the Department should deny all requests from the general public for
engineering and traffic study or a compilation of the results of the study. The Torts Litigation
Section of the Office of Attorney General has determined that engineering and traffic studies
should not be made available to the general public because of the provisions of §3754 of the
Vehicle Code (75 Pa. C.S. §3754), as well as the provisions of federal law found at 23 U.S.C.
§409.
Specifically, §3754(b) of the Vehicle Code (relating to confidentiality of reports) provides that
in-depth crash investigations and other safety study records and information is prohibited in
any legal action or proceeding, and it protects such investigations and studies from disclosure in
the discovery process as well, so that the Department can object to their release even if
subpoenaed.

Ordinances
Ordinances are required by law in Title 75:
§ 6102. Powers and duties of department and local authorities.
(a) Department.--The department is charged with the duty of administering the provisions of
this title and of all laws the administration of which is now or hereafter vested in the
department.
(b) Local authorities.--Local authorities may exercise the powers granted in this chapter only
by duly enacted ordinances of their governing bodies.
§ 6109. Specific powers of department and local authorities.
(b) Action by local authorities.--Action taken by local authorities under this section shall be:
(1) by ordinance of the local governing body; or
(2) by a commission or public official authorized to act on specified matters.
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Sample ordinances
Sample ordinances can be obtained from the PA State Association of Boroughs and from PA
State Association of Township Supervisors, as well as other online resources.
These sample ordinances can be used as a base for crafting specific ordinances for your
community. Draft ordinances can be prepared by any employee (not just a solicitor). However,
the draft ordinance should be reviewed by the solicitor.
Basic format of an ordinance
Paragraph I: Outlines how ordinance relates to the vehicle code which requires this action
Paragraph II: List specific locations and direction of travel
Paragraph III: Fine or fee structure

PART III: APPLICATIONS OF TRAFFIC STUDIES
1.
2.
3.
4.

Sample Study
Types of Studies
Sight Distance Studies
Other Example Studies

Here are the basic steps for a traffic study:
1. Reason for the study
2. Scope the study
3. Data collection
4. Crash analysis
5. Field observations
6. Warrant assessment
7. Review
8. Documentation
9. Approval
10. Ordinance
11. Post signs/devices
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PART III: APPLICATIONS
1. SAMPLE STUDY
We will review a sample traffic study. During the review, we will discuss each of the basic steps.
After this review, we will discuss other common studies.
The sample study will be a parking study.

Step 1: Reason for the Study
What is the reason/purpose for the study?
In this sample study, the fire chief discussed the ingress/egress of fire vehicles with the
Borough. The fire chief was concerned about the width of the street, especially when there
were vehicles parked on the street opposite the fire station.
What other events could trigger a traffic study?
 Complaints from residents
 Safety concerns
 Traffic issues
 Traffic control

Step 2: Scope of the Study
The purpose of this step is to determine what needs to be studied, and how to study it. In this
case, the question is about parking. We can access the parking form from PennDOT. The form
will guide us through the study process.
We can start to fill in Section A, Location Information.
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The next section contains reference information. These resources will help us understand the
laws, regulations, and study guidelines that are related to the study.

The first reference is Title 67, Chapter 212, Section 212.5 and Section 212.114. Section 212.5 is
important to review, because it identifies who is responsible for what signs, and thus the
studies. In this example, the road is a State Route.
Who is responsible for parking signs on a State Route?
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§ 212.5. Installation and maintenance responsibilities.
(b) Traffic-control devices on State-designated highways
(iv) Local authorities may install, revise or remove the following devices, and Department
approval is not required:
(A) Stopping, standing or parking signs (R7 and R8 Series).
The local municipality is responsible and can do the study.
Next, review the applicable laws on parking. We can see how the existing laws apply to the
situation. The parking law in Title 75 is Section 3353:
§ 3353. Prohibitions in specified places.
General rule.--Except when necessary to avoid conflict with other traffic or to protect the
safety of any person or vehicle or in compliance with law or the directions of a police officer or
official traffic-control device, no person shall:
(2) Stand or park a vehicle:
(i) In front of a public or private driveway.
(ii) Within 15 feet of a fire hydrant.
(iii) Within 20 feet of a crosswalk at an intersection.
(iv) Within 30 feet upon the approach to any flashing signal, stop sign, yield sign or trafficcontrol signal located at the site of a roadway.
(v) Within 20 feet of the driveway entrance to any fire station or, when properly sign posted, on
the side of a street opposite the entrance to any fire station within 75 feet of the entrance.
The last section applies to this situation. We can review the 75-foot distance with the fire chief;
however, he indicated that he would like parking restricted up to the curve on W. Forrest
Avenue, because the road is too narrow for both parking and vehicles.
The study criteria, or warrants, are listed
in Title 67, Chapter 212, Section 212.114.
PennDOT took Title 67 and created
Publication 212. Remember, Title 67 is a
state regulation. As a state regulation, it
is effectively an administrative law for
traffic control devices. Within Title 67,
Chapter 212, there are several
subchapters, including:
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A. GENERAL PROVISIONS ..................................... 212.1
B. SIGNS .................................................... 212.101
C. MARKINGS ............................................... 212.201
D. HIGHWAY TRAFFIC SIGNALS ............................. 212.301
E. TEMPORARY TRAFFIC CONTROL ......................... 212.401
F. TRAFFIC CONTROLS FOR SCHOOL AREAS ................ 212.501
G. TRAFFIC CONTROLS FOR BICYCLE FACILITIES ........... 212.601
H. SPECIAL EVENTS ......................................... 212.701
The subchapter B, on Signs, contains information about the studies and criteria for certain
regulatory signs. The information on parking signs is in Section 212.114:
§ 212.114. Stopping, standing and parking restrictions. (a) General. Stopping, standing or
parking may be restricted along the curb or edge of a roadway when one or more of the
following conditions exist:
(1) The distance between the center of the center line pavement markings (or the center of the
road way if center line pavement markings are not present) and the curb or edge of roadway is
less than 19 feet on major arterial highways, or less than 18 feet on other roadways.
(2) The street width is such that, if vehicles are parked along one or both curb faces or edges of
the roadway, two vehicles cannot move abreast of one another in the same or the opposite
direction without one yielding to allow the other vehicle to pass.
(3) A capacity analysis indicates that parking should be removed at all times or during certain
hours to accommodate the traffic volume.
(4) At an intersection, the available corner sight distance for a driver on the minor road is less
than the necessary minimum stopping sight distance value for the driver on a through roadway.
(5) An analysis of vehicle crashes indicates that at least three crashes during the previous 3-year
period have been directly or indirectly attributed to one of the following primary causes:
(i) Vehicles parking on the roadway.
(ii) Vehicles entering or leaving the parked position.
(iii) Drivers or passengers getting out of parked vehicles on the street side.
(iv) Reduced sight distance due to the parked vehicles.
(6) The area is designated as an official bus stop or as a loading and unloading zone.
(7) The area is adjacent to or opposite of a fire station driveway or any other type driveway or
intersection where turning maneuvers would be restricted if parking were present.
(8) The width of the shoulder is not sufficient to allow a vehicle or its load to park completely
off the roadway.
(9) Along roadways having three or more lanes and speed limits of 40 miles per hour or above,
parking may be restricted to allow vehicles to use the berm or shoulder as a clear recovery
area.
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There are nine warrants, or criteria, that can be assessed to determine if parking can be
removed. For these parking warrants, you only need to meet one of the warrants to justify a
parking restriction. The scope of the traffic study—collecting data, conducting field studies,
crash assessments, and other study activities—are all aimed at establishing whether the
warrants are met or not. Some of the warrants will apply to the situation, some may not.

Warrant
A warrant is a specific condition, either visually observed or determined based on the results of
the data collection including traffic counts or physical measurements, used to authorize but not
mandate, the installation of traffic control devices.
Publication 212, Section 212.1, Page A-6: Warrant--A description of the threshold conditions
to be used in evaluating the potential safety and operational benefits of traffic-control
devices based upon average or normal conditions.
Title 67, Section 212.4(d): Warrants provide the threshold for consideration of the installation
of a traffic-control device but are not a substitute for engineering judgment. The fact that a
warrant for a particular traffic-control device is met is not conclusive justification for the
installation of the device.
Engineering judgement can only be performed by a qualified engineer. In some situations, an
engineer can recommend the installation of a traffic restriction without meeting warrants. The
opposite is also true—even though warrants may be met, there may be side
effects/consequences of the traffic restriction that could crate safety or other traffic issues.
Lastly, we can check the MUTCD. In some cases, there may be warrants we use from the
MUTCD, or from Title 67, or both. For this example, the MUTCD does not have any specific
warrants for parking restrictions. However, there are many standards for sign styles, placement
and other details.
Section 2B.46 Parking, Standing, and Stopping Signs (R7 and R8 Series)
Support:
01 Signs governing the parking, stopping, and standing of vehicles cover a wide variety of
regulations, and only general guidance can be provided here. The word "standing" when used
on the R7 and R8 series of signs refers to the practice of a driver keeping the vehicle in a
stationary position while continuing to occupy the vehicle. Typical examples of parking,
stopping, and standing signs and plaques (see Figures 2B-24 and 2B-25) are as follows:
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Review
Let’s review the information we collected and see what criteria will apply in this situation.
Here are the nine warrants:
(1) The distance between the center of the center line pavement markings (or the center of the
roadway if center line pavement markings are not present) and the curb or edge of roadway is
less than 19 feet on major arterial highways, or less than 18 feet on other roadways.
(2) The street width is such that, if vehicles are parked along one or both curb faces or edges of
the roadway, two vehicles cannot move abreast of one another in the same or the opposite
direction without one yielding to allow the other vehicle to pass.
(3) A capacity analysis indicates that parking should be removed at all times or during certain
hours to accommodate the traffic volume.
(4) At an intersection, the available corner sight distance for a driver on the minor road is less
than the necessary minimum stopping sight distance value for the driver on a through roadway.
(5) An analysis of vehicle crashes indicates that at least three crashes during the previous 3-year
period have been directly or indirectly attributed to one of the following primary causes:
(i) Vehicles parking on the roadway.
(ii) Vehicles entering or leaving the parked position.
(iii) Drivers or passengers getting out of parked vehicles on the street side.
(iv) Reduced sight distance due to the parked vehicles.
(6) The area is designated as an official bus stop or as a loading and unloading zone.
(7) The area is adjacent to or opposite of a fire station driveway or any other type driveway or
intersection where turning maneuvers would be restricted if parking were present.
(8) The width of the shoulder is not sufficient to allow a vehicle or its load to park completely
off the roadway.
(9) Along roadways having three or more lanes and speed limits of 40 miles per hour or above,
parking may be restricted to allow vehicles to use the berm or shoulder as a clear recovery
area.
Which warrants will apply and should be part of the study?
1, 2, 5, and 7 may apply. So those warrants will be the scope of the study.

Step 3: Data
Section C – Study Elements of the traffic study form identifies data collection activities that may
be included in the study effort. The list is a guide, and some or all the elements may be included
depending on the study. Other study elements not identified may also be added.
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Each data collection element is defined by PennDOT in Publication 212, Appendix, and
Publication 46, Traffic Engineering Manual. In Publication 212, Appendix, there are 22 specific
data collection elements. The elements are defined by PennDOT so that data
collection/assessment is consistent. The number () after each element refers to the listing in
the Publication 212 Appendix.

Per PennDOT Publication 212, Appendix, the 22 elements are:
1. Crash Analysis
2. Acceleration Lane
3. Alternate Route
4. Angle Parking Measurements
5. Arrival and Departure Hours of Students
6. Capacity Analysis
7. Gap Study for School Children
8. Geometric Review
9. Parallel Streets
10. Past Experience
11. Pavement Analysis
12. Pedestrian Volumes
13. Roadside Development
14. Roadside Obstructions
15. School Route Plan
16. Sight Distance
17. Speed Data
18. Structural Analysis
19. Traffic Signals
20. Traffic Volumes
21. Type of Highway
22. Intersection Delay
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For the sample study, Section C –Study Elements lists five data collection activities:
1. Crash Analysis
2. Capacity Analysis
3. Geometric Review
4. Sight Distance
5. Traffic Volumes
Some of these will apply to the sample study, some may not. We will review each of the
elements and determine if they apply to the sample study.
In general, you should always examine crash data and conduct a field visit/geometric review
for any traffic study.

Element #1 - Crash Analysis
Crash Analysis is an orderly review and evaluation of the root causes of crashes involving
vehicles or pedestrians at a given location or within a given area along a highway. The term
crash only includes reportable crashes as defined in Chapter 212, except when the term “nonreportable crash” is explicitly used.
Reportable crashes are defined if a vehicle needs towed or a person is injured.
A crash analysis may include the development of a collision diagram and shall consider:
 Total number of crashes in last 5 years
 Crashes by causation factor
 Vehicle type involved
 Pedestrian involved
 Traffic control and devices present
 Roadway and/or intersection geometry
 Cause of crash (citation)
 Time of crash
 Environmental conditions
LTAP recommendation: A crash analysis should
be part of every traffic study and include 5 years of data.
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The Pennsylvania Crash Information Tool
This Tool allows us to access reportable crash data.
References/Links: https://crashinfo.penndot.gov/PCIT/welcome.html

Traffic study form has Section E, Site Observation Checklist. This checklist should be completed
as part of the field visit and geometric review. The field visit should occur during the time of day
appropriate for the complaint, traffic conditions, and the study.
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Step 4: Crash Analysis
Look at crash date from PCIT for 5 years.
The crash history and the crash summary reports can be useful to assess overall trends,
weather, time, and crash types.

Crash data
This is a crash resume report for the roadway section. It lists each crash, and details about the
crash. The details include the type of crash, direction, vehicles involve, time, date and citations.
The crash resume information can be used to create a crash diagram for the roadway section.
In your workbook, you have a listing of all 12 crashes for the study segment. Use the
information to develop a crash diagram.
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Draw Crash Diagram
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Step 5: Field Review
The geometric review should be conducted as part of a field visit to the site. For this class, we
will use google earth to simulate the field visit. Using Google Earth, let us first fill out the
Section E, Site Observation checklist.
Next, let’s conduct a field review for the geometric review. Some questions to prompt thoughts
about what to look for:
 What is the roadway lane configuration?
 What are the lane widths?
 Are there driveways/intersections?
 What is the grade of the roadway?
 Are there vertical/horizontal curves?
 Is there a median?
 Are there turning lanes?
 Are there sidewalks?
 Do you see pedestrians walking along the roadway, and/or crossing the road?
 Is parking allowed?
 Are vehicles parked?
 What is the pavement surface?
 What are the existing traffic control devices?
– Signs
– Pavement markings
– Signals
 What are the land uses along the roadway?
 Are there any noticeable drainage deficiencies?
 Are there roadside fixed object hazards?
 Is intersection sight distance adequate (qualitative)?
 Any cyclists using the roadway?
 Is there nighttime lighting?
 Do you observe any odd or dangerous driver behavior?
 Do you see any evidence of crashes or other issues?
Lastly, review the nine warrants, and make sure you have collected or noted any relevant data
for the warrants.
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The data can be summarized in Section E and Section F of the traffic study form. Any
observations can be noted in Section G – Remarks. That is also a good place to add photos or
sketches.

Step 6: Warrant Assessment
For this step, we will review the applicable warrants versus the data collected. The warrants are
listed in Section F.
Section F is also where you can type in the date of the study, your name, and title.
For the parking study, there are 21 items in Section F. Some of these items must be filled in,
but not necessarily all of them.
Let’s review each item and compare to the data we collected.
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For the warrant assessment, the key items are 7 and 8, the width of the travel lanes. Warrant 1
requires the minimum width to be 18 feet. The measured distance is less than 18 feet for both
travel lanes.
Thus, parking can be restricted in this section of roadway.
Title 67, Chapter 212, Section 212.114:
(1) The distance between the center of the center line pavement markings (or the center of the
roadway if center line
pavement markings are not
present) and the curb or edge
of roadway is less than 19 feet
on major arterial highways, or
less than 18 feet on other
roadways.

Step 7: Review
This step is important to review
the impact of any new traffic
restrictions and signs. Changes
to traffic restrictions can impact safety and may also have other adverse impacts.
In this sample, removing parking may impact safety—in what way?
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Typically, removal of parking will reduce the chance for crashes. There are just fewer
movements of vehicles pulling in/out of spaces, so there are less conflicts with other vehicles.
Some other impacts removal of parking will include the obvious loss of parking spaces. Where
will people park their vehicles if these spaces are removed? If there are no nearby options,
removing the spaces could affect the residents and/or businesses on the street. Or, the parking
could shift to other undesirable locations. In this instance, there is an alley behind the houses,
where they have access to off-street parking.
Another consequence of parking removal is that speeds may increase on Forrest Avenue.
For each study, there will be benefits and impacts that must be weighed and evaluated.

Step 8: Documentation
Finish filling in the form, and review for any necessary corrections.
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Step 9: Approval
Make sure you obtain approval from relevant people (management and/or PennDOT—if
required)

Step 10: Ordinance
Work with management and your solicitor to pass the ordinance.

Step 11: Post Signs/Devices
Now that the study is completed, and the ordinance is passed, you can install the signs. This will
involve determining the correct signs, and where to place them. Section F of the traffic study
form has a section to fill in to determine the type, number, and placement of signs.
For the parking signs, we will need to review our resources to determine the appropriate signs
and placement.
First, let us review the sign sheet in PennDOT Publication 236 (Handbook of Approved Signs).
The sign sheet has information on the use, size, style, and placement of the sign.
Next, we can check the MUTCD for any additional sign information.
Section 2B.48 Placement of Parking, Stopping, and Standing Signs
Guidance:
01 When signs with arrows are used to indicate the extent of the restricted zones, the signs
should be set at an angle of not less than 30 degrees or more than 45 degrees with the line of
traffic flow in order to be visible to approaching traffic.
02 Spacing of signs should be based on legibility and sign orientation.
03 If the zone is unusually long, signs showing a double arrow should be used at intermediate
points within the zone.
Standard:
04 If the signs are mounted at an angle of 90 degrees to the curb line, two signs shall be
mounted back to back at the transition point between two parking zones, each with an
appended THIS SIDE OF SIGN (R7-202P) supplemental plaque.
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Guidance:
05 If the signs are mounted at an angle of 90 degrees to the curb line, signs without any arrows
or appended plaques should be used at intermediate points within a parking zone, facing in the
direction of approaching traffic. Otherwise the standards of placement should be the same as
for signs using directional arrows.
Using Google Earth, we can estimate how many signs should be installed, and about where they
should be placed.
For sign installation standards, refer to PennDOT Publication 111 and the LTAP Traffic Signs
Basics course.

We completed a basic a traffic study!

PART III: APPLICATIONS
2. TYPES OF STUDIES
Studies done by Municipal Personnel
This is a list of the basic traffic studies that can be completed by municipal personnel:
 Stop signs, Multiway stop signs
 Speed limits
 Turn restrictions
 One-way streets
 Stopping standing and parking restrictions
 Removal of Traffic Hazards
 Truck restrictions (Act 31 of 2018)
 School speed zone applications
 Special events applications
 Flashing device applications
 Studies for most warning signs
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This is a list of the traffic studies that must be completed by a
qualified engineer:











Traffic signals
No turn on red
Bridge studies
Posting/bonding
Truck restrictions
Engine retarders
Hazardous walking routes
Approve school zones
Approve flashing devices
Approve signs on SR’s, even if the municipality is responsible for the signs (e.g., school bus
stop ahead, hidden driveway, etc.)

PennDOT staff should not perform traffic studies on local roads, although guidance on how to
the studies can be provided. (Per PennDOT Publication 46, Page 11-7):
Performing Engineering and Traffic Studies on Local Roads
The Office of Chief Counsel has advised that it is inappropriate for the Department to perform
engineering and traffic studies on local roads with Motor License Funds. In addition, performing
these studies may expose the Department to additional tort liability.
The only exceptions are those cases in which the locals agree to enter into an agreement
reimbursing the Department and the District can commit personnel to the effort without
compromising work requirements on State highways.
However, the Department should continue to provide guidance to municipalities on
engineering and traffic study methodology and requirements. Many municipalities are not
familiar with the requirements in the regulations and it is appropriate for the Department to
provide technical advice.
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Even though there are a variety of studies you can do, there are some situations where you
should consider assistance or using your municipal engineer.
Some of these situations include:
 Community sensitive issues
 Issues with unusual or frequent crashes
 Doing the studies for the first time
 Conflicting results
You can contact LTAP, your PennDOT Municipal Services rep, PennDOT Connects, or your
MPO/RPO/County planning agency for assistance.
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PART III: APPLICATIONS
3. SIGHT DISTANCE STUDIES
Corner sight distance studies are one of the most common and important studies for local
roads. Corner sight distance studies ensure that minimum sight distance requirements are meet
for vehicles pulling out from side streets and driveways.
The corner sight distance studies can be applied to local road intersection, local road/state road
intersections, driveways, requests for hidden driveway signs, and in instances where
obstructions are blocking sight distance along a roadway or sight lines to traffic control devices.
Resources and forms
TE Form 119
Excel spreadsheet for calculating sight distances
Driveway sight distance form
Equipment
Measuring wheel or other device
Tape measure
Stick/rod at 3.5 ft
Smart level
PPE

Corner Sight Distance Studies Description
(ii) Corner sight distance. Corner sight distance refers to the maximum length of highway along
which a driver stopped at an intersection or driveway can continuously see another vehicle
approaching on another roadway or driveway. For the purpose of measuring the available
corner sight distance, the height of both the driver’s eye and the approaching vehicle should be
assumed to be 3.50 feet above the road surface. In addition, the driver’s eye should be
assumed to be 10 feet from the near edge of the intersecting roadway or driveway or the near
edge of the closest travel lane in the event there is parking permitted on the intersecting
roadway or driveway.
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Corner Sight Distance Studies
Key Criteria
(ii) Corner sight distance. Corner sight distance refers to the maximum length of highway along
which a driver stopped at an intersection or driveway can continuously see another vehicle
approaching on another roadway or driveway. For the purpose of measuring the available
corner sight distance, the height of both the driver’s eye and the approaching vehicle should be
assumed to be 3.50 feet above the road surface. In addition, the driver’s eye should be
assumed to be 10 feet from the near edge of the intersecting roadway or driveway or the near
edge of the closest travel lane in the event there is parking permitted on the intersecting
roadway or driveway.
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This shows a view of the person emulating
the driver in a vehicle, and the partner
using the wheel to measure the sight
distance.

Note position is based on 10 feet from edge of travel way, irrespective of stop sign placement.
What if there is a parking lane? What
about a stop bar? Other factors?

This shows an example with a curve that
will limit the sight distance.
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Corner Sight Distance Studies How to measure
Some items to consider:
 Positioning for emulating the driver on the side road or driveway
 Where to start the measurement
 How to measure along the road.
 Obstructions or not?
Positioning for emulating the driver on the side road or driveway.
Ten feet back is the standard for existing roadways and driveways. The ten feet is measured
from the edge of the travel way on the cross street.
In this example, there is a white edge line dashed through the intersection that helps to identify
the edge of the travel lane.
The ten-foot distance is measured regardless of
the position of the stop sign or stop line.
The ten-foot distance can be adjusted if the
vehicles affected require a different distance,
e.g., a truck with a snow plow, horse and buggy,
etc.

A good practice is to observe vehicles as they
approach the intersection and stop. Where do
the vehicles stop? Where is the driver in relation
to the intersection? Is the stopping location
different for different maneuvers (right turn,
through, left turn)?
Once ten feet back, then emulate the position of
a driver in a vehicle stopped in the approach lane.
This is typically about 3 feet from the center line
of the roadway. Wheel paths can also help, as
well as a center line.
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Obstructions or not?
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Grade
From Title 67, Chapter 212:
Grade—The up or down slope in the longitudinal direction of the highway, expressed in
percent, which is the number of units of change in elevation per 100 units of horizontal
distance. An upward slope is a positive grade; a downward slope is a negative grade.
Measuring the grade:
Use a smart level. If the grade changes on the approach, you can take a couple sample readings
and use and average for the calculations. The measurement should be taken in the middle of
the approaching lane.
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Example:
In this example, there is an upward slope approaching the intersection. The posted speed is 25
MPH, and the upgrade will reduce the stopping distance of the vehicle approaching the
intersection. For a level road, the stopping sight
distance is 147 feet. With an upgrade of 4%, the
stopping sight distance is 142 feet.
For roadway approaches that have varying
slopes, several measurements can be obtained
to develop an average slope.

Corner Sight Distance Studies Laws
and Regulations
Title 75, Section 6112
§ 6112. Removal of traffic hazards by property owner.
(a) General rule.--It is the duty of the owner of real property to remove from the property any
tree, plant, shrub or other similar obstruction, or part thereof, which by obstructing the view of
any driver constitutes a traffic hazard.
(b) Notice of hazard.--When the department or any local authority determines on the basis of
an engineering and traffic investigation that a traffic hazard exists, it shall notify the owner and
order the hazard removed within ten days.
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(c) Penalty.--The failure of the owner to remove the traffic hazard within ten days after notice
under subsection (b) is a summary offense and every day the owner fails to remove it shall be a
separate and distinct offense. The offense is punishable by a fine of $10.
Title 67, Chapter 212, Section 212.6
§ 212.6. Removal of traffic hazards.
(a) Interfering signs, lights or markings.
The Secretary and local authorities, under their respective jurisdictions, have the authority to
cause the removal of all colored or flashing lighted signs or other lights, signs or markings so
located as to interfere with traffic or to be confused with or to obstruct the view or
effectiveness of traffic-control devices.
(b) Trees, plants, shrubs or other obstructions.
The Department on State designated highways, and local authorities on any highway within
their boundaries, may require a property owner to remove or trim a tree, plant, shrub or other
obstruction or part thereof which constitutes a traffic hazard. The following are examples of
traffic hazards:





The obstruction restricts the stopping sight distance for drivers of through vehicles or the
available corner sight distance for drivers entering from side roads or driveways to distances
less than the appropriate minimum stopping sight distance or minimum corner sight
distance values.
The obstruction critically restricts the sight distance to a traffic-control device.
Vehicle crash records indicate that a crash has involved the obstruction or that the
obstruction contributed to one or more of the vehicle crashes.

Hidden Driveway Signs
Per PennDOT Pub 236, the Hidden Driveway sign (W11103) shall be authorized for use to denote the existing of a
driveway where the sight distance is restricted.
Thus, a sight distance study must be performed to
determine is the sign is warranted.

Page 42 of 48

PennDOT LTAP Course: Intro to Traffic Studies

Urban Parked Vehicles
Parked vehicles in urban areas can limit sight distance at intersections.

Example:
The posted speed limit is 30 MPH, and the slope is an
upgrade of 5%. The stopping sight distance required is
____ feet.
In the left photo, the parked vehicle limits the sight
distance to 144 feet. In the right photo with the parked
vehicle removed, the sight distance is increased to 235 feet.
Should the parking be removed? What other considerations are there?

Rural Sight Distance Example
House Rock Road and Short Road, Martic Twp., Lancaster County.
The posted speed limit is 40 MPH, and the road is level. The required sight distance is
_________ feet.
The measured sight distance is 246 feet to the left, and the sight distance to the right is over
400 feet. Are the trees a traffic hazard?
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State Road

Example
Carrolls Tract Road (SR 3011) is posted at 45 MPH in the
study area. However, the township was concerned that
traffic was moving much faster. LTAP conducted a speed
study and determined the 85th percentile speed to be 55
MPH.
For a level road with 55 MPH, the sight distance
required is 538 feet. The sight distance looking to the
right is over 600 feet. The sight distance to the left is
restricted to 83 feet. What can be done?

Traffic Control Devices Example
Traffic control devices must be visible for stopping sight
distances. The signs must be fully visible. For a level road
with a posted speed limit of 35 MPH, the sign should be
visible for ____ feet.
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Other Obstructions Example
White Twp, Indiana County. Other obstructions can
include signs, fences, etc.

Shade Tree Commissions, Ordinances and
Notices
Many communities have shade tree commissions and
ordinances. These ordinances often have trimming height
and set back requirements that can be applies in sight distance issues at intersections and with
traffic control devices.
Many communities also have standard notice letters that can be sent to property owners.

Mirrors
Mirrors are not an official traffic control device recognized in the MUTCD and should not be
used on public streets. Negative aspects of mirrors include:
1. The image is distorted and reversed.
2. Vehicles appear to be much farther away than they actually are. For example, the image of
an approaching car when it is 100 feet away from the mirror will be only about 2 to 2.5
inches wide on a standard convex mirror.
3. Mirrors require routine cleaning and are subject to vandalism.
4. Mirrors are fairly expensive (approximately $250).
5. Unfamiliar drivers require time to become oriented when attempting to use a mirror.
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PART III: APPLICATIONS
4. OTHER EXAMPLE STUDIES
This is a list of the basic traffic studies that can be completed by municipal personnel:












Stop signs, Multiway stop signs
Speed limits
Turn restrictions
One-way streets
Stopping standing and parking restrictions
Removal of Traffic Hazards
Truck restrictions (Act 31 of 2018)
School speed zone applications
Special events applications
Flashing device applications
Studies for most warning signs

LTAP has courses on:




Stop signs, Multiway stop signs
Speed limits
Curve signing

All signs should be justified before they are considered for installation.
Regulatory signs are required to have the study/justification by law.
Warning signs should also have studies conducted.

Class Suggested Example Studies
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Summary
Are studies required for regulatory signs?

Are there any exemptions?

Can local officials/employees/police conduct some traffic studies?

What is the best way to document the studies?

What are some of the important resources for traffic studies?

For a sight distance study, should we be concerned is traffic is traveling above the speed limit?

How can we access PennDOT crash data and PennDOT traffic data?

What should you do if you run into complications?

How should you handle a bogus complaint?

Page 47 of 48

PennDOT LTAP Course: Intro to Traffic Studies

Address : Pennsylvania Department of Transportation Bureau of Planning and Research
400 North Street, 6th Floor
Harrisburg, PA 17120
Website: https://gis.penndot.gov/ltap/
Phone: 1-800-FOR-LTAP or 717-787-5243
Fax:
717-783-9152
Email: ltap@state.pa.us
Copyright © 2020 by the Commonwealth of Pennsylvania. All rights reserved.
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