Replaced by 2020 Edition of Publication 191

.=
pennsylvania /K

DEPARTMENT OF TRANSPORTATION
470-10-09

DATE: October 28, 2010

SUBJECT: PennDOT Publication 191
Guidelines for the Maintenance and Operation of Traffic Signals

TO: District Executives
All Engineering Districts

FROM: Daryl St. Clair, P.E., Acting Director /s/
Bureau of Highway Safety and Traffic Engin

elines for the Maintenance
ugh the use of a two step
rds and guidelines from the
Officials (AASHTO) standard

s (MUTCD), the Institute of
Signal Association (IMSA) Traffic
ctric Code.

This letter informs District staff that Publicati
and Operation of Traffic Signals,” has been com
clearance transmittal process to incorporate th
American Association of State Highway and
specifications, the Manual on Uniform T raffi
Transportation Engineers (ITE) and |
Signal Maintenance Handbook, and

Bureau of Highway Safety and Traffic Engineering | 400 North Street, 6™ Fl.| Harrisburg, PA 17105 | 717-787-7350



Replaced by 2020 Edition of Publication 191

470-10-09
October 28, 2010
Page 2

4700/DPF(3-0333)/deh(7-6853)

CC: FHWA Pennsylvania Division Office
Kingsley Azubike, PE, PTOE, FHWA Pennsylvania Division Office
Pennsylvania State Association of Township Supervisors
Pennsylvania State Association of Boroughs
Pennsylvania State Association of Township Commissioners

Pennsylvania League of Cities and Municipalities

American Council of Engineering Companies of Pennsylvani
Associated Pennsylvania Constructors

R. Craig Reed, P.E., Director, Bureau of Municipal S

Natasha Schock, Acting Director, Policy Office

Assistant District Executives — Maintenance \

Assistant District Executive - Services
District Traffic Engineers
District Bridge Engineers
District Permit Managers
Wayne R. Willey, P.E., Chief, H
Robert Horwhat, P.E., Structur,
David T. Wilhelm, P.E., Mat
Joseph A. Bracken, P.E., Ma ab, BOCM
Jeffrey Unick, P.E., Highwa i

oD
ials Secti OCM

sportation Operations Division, BHSTE
ortation Operations Division, BHSTE



Replaced by 2020 Edition of Publication 191

0S-299 (7-08) PUBLICATION:
TRANSMITTAL LETTER 191
) DATE:
nnsylvania
DEPBReTMENT OFyTRANSPORTATION <L 10/28/2010
SUBJECT:

Guidelines for the Maintenance and Operation of Traffic Signals

INFORMATION AND SPECIAL INSTRUCTIONS:

PennDOT has issued Publication 191, Guidelines for the Maintenance and Operation of Traffic
Signals, to be used for the maintenance and operation of traffic signals within the Commonwealth.

This publication is effective immediately and provides the latest industry standards and guidelines in
conformance with the most recent release of the American Assaciation of State Highway and
Transportation Officials (AASHTOQ) standard specifications, the Manual on Uniform Traffic Control
Devices (MUTCD), the Institute of Transportation Engineers (ITE) and International Municipal Signal
Association (IMSA) Traffic Signal Maintenance Handbook, and the National Electric Code.

This publication is available for download at:
ftp://ftp.dot.state.pa.us/public/PubsForms/Publications/PUB%20191.pdf

Hard copies are also available for purchase through the PennDOT Sales Store.

CANCEL AND DESTROY THE FOLLOWING: ADDITIONAL COPIES ARE AVAILABLE
FROM:

This will replace the 1989 edition of PennDOT
Publication 191 “Guidelines for the Maintenance DX PennDOT SALES STORE

of Traffic Signal Systems.” (717) 787-6746 phone

(717) 787-8779 fax
ra-penndotsalesstore.state.pa.us

XI PennDOT website - www.dot.state.pa.us
Click on Forms, Publications & Maps

X DGS warehouse (PennDOT employees ONLY)

APPROVED FOR ISSUANCE BY:

Allen D. Biehler, P.E.
Secretary of Transportation

Nl

Daryl st. Clair, P.E.
Acting Director, Bureau of Highway Safety
and Traffic Engineering




Replaced by 2020 Edition of Publication 191

pennsylvania

Operation of Traffic Signals

Publication 191
October 2010



Replaced by 2020 Edition of Publication 191

Revision # Approved By: Revision Description

Publication 191 (10-10) Page i



Replaced by 2020 Edition of Publication 191

Bureau of Highway Safety and Traffic Engineering

Publication 191

Guidelines for the Maintenance and
Operation of Traffic Signals

TABLE OF CONTENTS

SECTION

EXECUTIVE SUMMARY .....ooiiiiiiiiii i s

1. INTRODUCTION ....cciiiiiiiiiiniieeee e
1.1  PUBLICATION PURPOSE ......ccoiiiiiiicrinieeen o i o Sttt s s 1
1.2 PENNDOT TRAFFIC SIGNAL PUBLICATIONS .. S oo 3
1.3 BASIC OPERATION ..ot i SR s 4
1.4  TRAFFIC SIGNAL PERMIT ...cooviiiiee i S s 7
1.5 INSURANCE GUIDELINES..........cc Bt e 00 13
1.6  DISTRICT/CENTRAL OFFICE TRAFRICSIGNARCONTACTS .....ccoieeeirie e 14
1.7  DEFINITIONS AND REFERENCESEE ... .« ... SatstttBh . ccoveveineeninreneesnesreene e sseenesnesseennenes 15
1.8  MISCELLANEOUS REFERENCE DOCUMENT S G ..o 15

2. ESTABLISHING A TRAFFIC SI ANCE AND OPERATION PROGRAM........ 17
21  OVERVIEW ...l e e e s 17
2.2  BUDGETING ..o i o ittt ittt ottt e et ne s e nresre e e sneeme e nesneeneaneaseesnesneeneenreas 18
2.3 SCHEDULING . gliiiiiiiiiiiiin  ....c.vonveneeeieiiitiitiite sttt 20
2.4  PERSONNEL/RESOURCES M, ...ttt 20
2.5 MEASURES OF EREECTAVENESS ............cooo o 23
2.6 TRAINING . ... e et r e nr e nre s 24
2.7 SN e 24
2.8 T, <SSP U 24
2.9 NICIPAL CONTRACTORS ..ot 24

3 L MAINTENANCE CLASSIFICATIONS ..o 27
3.1 ERGENCY) MAINTENANCE ..ot 28
3.2 IVE (ROUTINE) MAINTENANCE ......ccoiiiiiiieeee e 30
33 O ONAL MAINTENANCE .....coiiiiiii s 31
3.4  DESI MODIFICATIONS ...t ene e 31

4. DOCUMENTATION ...ttt r et sr e nnesneennenreeneenne s 33
41  DOCUMENTATION TYPES ..o 33
42  DOCUMENTATION METHODS ..ot 34

5. MAINTENANCE ACTIVITIES ..ottt 35
5.1  TRAFFIC SIGNAL SUPPORTS ..ot 35
5.2  TRAFFIC SIGNAL INDICATIONS ..ottt 38

Publication 191 (10-10) Page ii



Replaced by 2020 Edition of Publication 191
Table of Contents

(Continued)
5.3 TRAFFIC SIGNAL DETECTION ....coiiii ettt et e st re e ntae e enna s 42
54  TRAFFIC SIGNAL CONTROLLERS .......ccoiiii it 46
55  TRAFFIC SIGNAL COMMUNICATIONS ..ottt 48
56  VEHICLE PREEMPTION SYSTEMS .....ccooiiiiiiiiirieiceesie sttt 49
5.7 ELECTRICAL DISTRIBUTION ...ttt ettt sata et e snae e nee e 51
58  TRAFFIC SIGNAL SIGNING ....coiiiieieiee sttt sttt eneeneas 53
59  TRAFFIC SIGNAL PAVEMENT MARKINGS.......coccoiiiiriiieiseee e 54
5.10 SIDEWALKS AND ADA CURB RAMPS ...ttt 56
6. TRAFFIC SIGNAL RETIMING AND EQUIPMENT UPGRADE ACTIVITIES...d.................... 57
6.1  GENERAL ..ottt nan e oo liaaRag ool 57
6.2  REGIONALIZATION ...cciiiiiiiieisieesie et ... 57
6.3  RETIMING EFFORTS ..ottt ... ... 57
6.4  UPGRADE OPPORTUNITIES.......ccoeiiriiieirreeneenenneeseeeeo o e et i 61
6.5  BENEFITS OF UPGRADES........ccoiiiiiiiiee e aiatth e SgaRRARRR R e 61
7. TRAFFIC SIGNAL MAINTENANCE AGREEMENTS ......... B ...k e 63

7.1  GENERAL PROVISIONS ... et i e 63
7.2 EXHIBITS oo St e TRRRBE ettt 64

8. MUNICIPAL SERVICE PURCHASE CONTRACHS &D..... SEiiii. oo 65

8.1  TYPICAL PROVISIONS ..o R e G ettt 65
8.2  ACCREDITATION — DEPARTMENTAIMSATL .. ... 66
8.3  ESTIMATING PRICES.......ciiiieee e 0 S e 66
8.4  SPECIFICATIONS.......cooovvere @Y. TSR U PR P PR PRPP 66
8.5  MAINTENANCE CONTRACESIAGREEMENTS... X . e 67

9. DESIGN MODIFICATIONS ...... B o S s 69
9.1 INTRODUCTION ... ittt 69

9.2  SUGGESTED PR E DESIGN MODIFICATIONS ........ccccvviienne 70
9.3 DEPARTMENT ASSISTANEGE AND APPROVAL ......cccciiiiiiiee e 71
10. MAINTENANCE CONTRAGCTSIAGREEMENTS.......cooiiiiiee e 73
10.1 ANCE AGREEMENT .....ooiiiiieieeee s 73
10.2 PERMIT AGREEMENT WITH THE DEPARTMENT .............. 74
11. MUETIEMUNICIPAEAGREEMENTS. ..ot 75
12.  ARAINING RECOMMENDATIONS. ...t 77

Publication 191 (10-10) Page iii



Replaced by 2020 Edition of Publication 191
Table of Contents

(Continued)
EXHIBITS
EXHIBIT PAGE
1.1 Summary of Agency Roles and Responsibilities............oooii i, 2
1.2 Primary and Secondary Publications for Design, Construction and Maintenance................... 3

1.3A Right-Of-Way Example at a Multi-way STOP...........ciiiii e
1.3B  Right-Of-Way Example at a Typical Traffic Signal
1.4 Standard Department FOrMS.........ooiiiiie e e e v

15 PennDOT Engineering Districts and Key Personnel
1.6 Miscellaneous Reference DOCUMENTS..........ccvveiiniieinnenineaenns
2.1 Installed Unit Prices, in 2010 Dollars.........coovvvivvvniinnns

2.2 Estimated Service Life.........oooii i g e

2.3 Recommended Qualifications for Maintenance Perso
24 Person Hours for Key Signal Timing Activities.
3.1 Typical Response Maintenance Items........ it ..o iy e e, 29
3.2 Response Maintenance Schedule.........: A 30
6.1 Signal Retiming Flow Chart
6.2 Signal Upgrade Programs.......
12.1  Awvailable Training...............

APPENDIX

A Glos

B

C

D T m — Traffic Signal DesCription..........coviiiiie i e e e D-1
E TE-971%orm — Master Signal Maintenance LOg..........c.uieeuiieiiiiieiie e e e E-1
F TE-972 Form — Response Maintenance RECOIT.........c.ouiieieieiie e v e e F-1
G TE-973 Form — Preventative Maintenance ReCOrd.............coviiiiiiiiiiiiiiie e, G-1
H TE-974 Form — Design Modification Checklist..............cccoiii it e H-1
I Municipal Service Agreement for Maintenance of Traffic Control Signals (EXAMPLE)........ 1-1
J Cooperative Memorandum of Agreement; SR Multi-Jurisdictional Signal System........ J-1

Publication 191 (10-10) Page iv



Replaced by 2020 Edition of Publication 191

<
S

Publication 191 (10-10) Page v



Replaced by 2020 Edition of Publication 191

EXECUTIVE SUMMARY

Purpose

The purpose of this publication is to provide guidance and assistance on the maintenance
and operation of traffic signals. In accordance with Section 212.5 of Title 67 of the
Pennsylvania Code (67 Pa. Code §212.5), municipalities are responsible for the
installation, maintenance and operation of traffic signals on both State amd local
highways. The consequences of inadequate maintenance are illustrated below,

Consequences of Poor Maintenance N
® More crashes

® Higher motorist costs

m Higher fuel consumption

B Poorer air quality

B Higher maintenance costs

m Shorter signal life
Greater liability

Benefits of Maintenance

Inadequate maintenance can le T

operation and/or deficiencies ic si M aintenance and operation of
These potentla_l problems m _ traffic control signals is a
issues. Ensuring  that reduction in fuel consumption,
responsibilities are a greenhouse gas emissions and

municipalities driver delay.
documentation if
intersection.
reduction i

n, greenhouse gas emissions and driver delay. For the
IS a reduction in costs as a result of less frequent response

ovided by the Federal Highway Administration (FHWA) in the Traffic Signal
anual indicates the continued emphasis on sustainability and improvement of
existing traffic control signals through retiming and of regionalization. A key regional
focus should be made when evaluating maintenance and operations on traffic signal
systems and corridors that benefit of the general public, rather than municipal boundaries.

Publication 191 (10-10) Page vi


http://www.pacode.com/secure/data/067/chapter212/s212.5.html�

Replaced by 2020 Edition of Publication 191

Traffic Signal Ownership in PA Municipal Traffic Signal
Ownership Breakdown

Based on the Pennsylvania Transportation N 6 S & Number of
Advisory Committee (TAC) January 27, Municipalities
2005 report (Pennsylvania Traffic Signal 0 1373
Systems; A Review of Policies and 1 335
Practices), only about 46 percent of the 2-5 433
municipalities within the Commonwealth 6-10 190
have traffic signals, and of those almost two- 11-25
thirds have five or fewer traffic signals as 26-50
illustrated. 5110 150

151 or more

National Transportation Operations Coalition (NTOC)
Traffic Control Signal Self Assessments

In 2004 and again in 2006, the NTOC sent questionnaire
the United States to obtain a self assessment of traffi rations. Based on
information received from these questionnaires, the entitled the
“National Traffic Signal Report Card,” which (available at
http://www.ite.org/REPORTCARD/technical r

summary of the results of response

participating municipalities in
Pennsylvania. The national and Pen i

cluded in the following table,
. In all six evaluation categories

National Pennsylvania
Score Score

e services of a traffic signal contractor to maintain their traffic signals. This
publication provides municipal guidance on items that should be considered when
selecting a contractor, such as issues to address to avoid legal battles and recommended
minimum certifications. A sample maintenance contract is also provided in Appendix I.

Publication 191 (10-10)
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The following is an overview of information contained within each section of this

publication.

Section Name

1. Introduction

‘ Description

= Traffic signals definitions and descriptions as
they appear in the PA Vehicle Code Title 75 (75
Pa. C.S. §101) relative to installation,
modification, or removal

= Agency roles and responsibilities

= Municipal responsibilities and duties
traffic signal operation

= Description of the Traffic Sig
each of its components

= Importance of adequate
response to minimize liabilit

= District/Central Offic

2. Establishing A Traffic Signal
Maintenance And Operation Program

3. Traffi
Classi

I; equipment and supplies necessary for
alities to perform their own maintenance
tion of Measures of Effectiveness and
they are used to evaluate quality of traffic
signal operation within a municipality

Guidance on deciding whether or not municipal
forces or a private contractor performs
maintenance

Options identified if a private contractor is used
Response Maintenance description, checklist,
and schedule

»  Preventative Maintenance description

=  Operational Maintenance overview

= Design Modifications overview

4. Documentation

= Importance of documentation/maintenance
records in justifying budget changes and
allowing for ease of future
maintenance/upgrades

= Documentation types and records

Publication 191 (10-10)
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Section Name

5. Maintenance Activities

‘ Description

» Traffic signal support selection; post-installation
procedures; maintenance for welded and bolted
connections

» Traffic signal indications and the use of visors,
backplates, and louvers

= Types of signal indications

= Types of traffic signal detection

= Controller function and maintenance

= Conflict monitor testing

= Communication systems

= Vehicle preemption systems

= Electrical distribution compon

=  Signing and pavement marki

=  Sidewalks and ADA

6. Traffic Signal Retiming and
Equipment Upgrade Activities

7. Traffi
Agree

= Providing guidan
retiming

ious types of upgrades as part
vities

ing benefits such as delay, fuel, and
s reduction
benefits  of control

traffic signal

of  wvarious traffic

improvement programs

signal

emplate agreements for:

= General Provisions

=  Preventive and Response Maintenance
= Recordkeeping

= Signal Maintenance Organization

=  Contractor Integrity Provisions

»  The Americans With Disabilities Act

=  Contract Provisions — Right to Know Law 8-K-
1532

8. Municipal Service Purchase Contracts

= Guidance on how to select a contractor

= Description of issues and how to address them

= Department recommendations for minimum
certification (IMSA WZTC and IMSA Level 1)

= Estimating prices

= Emphasis on use of replacement components
approved in Pub 408

= Importance of legal documentation to ensure
maintenance can be performed on a timely basis

Publication 191 (10-10)
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Section Name ‘ Description

9. Design Modifications

» Typical modifications and requirements for a
traffic signal permit revision

= Procedures for future modifications

= Guidance on the importance of effective
feedback from field personnel to identify
problems that may require modification

= Checklist for design modification review

=  Department assistance and approval

10. Maintenance Contracts/Agreements

= OQOverview and template of basic
agreement

= Guidance on when a HOP Agre
with the Department

11. Multi-Municipal Agreements

»  Traffic signal installed at an
in two or more municipalities
= An interconnecte i stem that
involves more

12. Training Recommendations

= Importancgof ion/trainingo effectively
i ic signal’s features and

of the various types of IMSA training
fications

Appendices

forms, templates, and checklists are
ovided for a successful traffic signal
maintenance program

Publication 191 (10-10)
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1. INTRODUCTION

1.1 PUBLICATION PURPOSE

The purpose qf this publicati_on is to provide guid_ance to ol oy e e NG naiy
thosg respon5|b_le for the maintenance and operations of service to the traveling public, a well-
traffic control signals, that is, the “red-yellow-green” timed traffic control signal requires
(R-Y-G) type of traffic signal that provides for alternating continuous and effective maintenance.

traffic flows, along with any associated pedestrian signals.

Although “traffic control signal” is the proper term for the R-Y-G traffic sign
“traffic signal” is frequently used within this publication, due to the fact th
regulations are addressing the whole family of traffic signals, (2) many Dep
used the shorter term (e.qg., “traffic signal permit”), and (3) the shorte
shorten the text and to reduce redundancy. In any event, traffic co
of traffic signals, but other types include:

most common type

Pedestrian signals
Flashing beacons
Emergency vehicle access signals
Lane-use control signals
Ramp metering signals
In-roadway lights

ASENENENENEN

Section 6122 of The Pennsylvania Vehi
approval from the Department prior to e
Department regulations prowde otherwi
Traffic Engineering Certifica
Chapter 205), and this regulé WS the following local authorities to install, modlfy or remove

C.S. 86122) requires local authorities to obtain
c signal within their boundaries except where
ent’s regulation on this issue is titled “Municipal

1d class (i.e., Philadelphia and

ding they have a qualified traffic

t professional engineer’s license issued
Registration Board for Professional

icipality with current “Municipal Traffic
Certification” as provided in Chapter 205.

3. When otherwise provided in an agreement with the Department.

Additionally, Section 212.5(b)(v)(A) of Title 67 of the PA Code (67 Pa. Code 8212.5(b)(v)(A)) assigns
the installation, maintenance and operational responsibilities of traffic signals to the municipalities.
Therefore, municipalities own the traffic signals in their jurisdiction, and assume the maintenance and
operational responsibilities. These roles and responsibilities are summarized in Exhibit 1.1

Inadequate maintenance can lead to inaccurate operation and/or deficiencies of traffic signals. These
potential problems lead to safety issues, which is why it is essential that both preventative and emergency

Publication 191 (10-10) Page 1
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response maintenance be provided. Ensuring that proper maintenance responsibilities are administered
allows municipalities to have the necessary documentation if a crash occurs at the intersection. Public
benefits of proper maintenance and operation of traffic signals are the reduction in fuel consumption,
greenhouse gas emissions and driver delay. For the municipality another benefit potential cost savings can
result from less frequent response maintenance activities, a potential reduction in tort claims, and a longer
service life of the traffic signals.

Exhibit 1.1: Summary of Agency Roles and Responsibilitrg

Action Responsibility

Approve all signals, except those
municipalities with “Municipal Department
Traffic Engineering Certification.”

Local authoriti

Pay for the construction to install
traffic signals.

Pay for maintenance and operation of
the traffic signals, including the sign iti cept as indicated
pavement markings, and other item
on the approved traffic signal

Approve the revision of a tr,
signal permit or the comp emoval partment
of a traffic signal.

Implement design modific

ocal authorities

Important!

It is important to note that prior to making any changes in the operation of a traffic signal, the
municipality should always contact the appropriate Department Engineering District (see Exhibit 1.5)
to request approval.

It is also important to note that the Department generally will not revise a traffic signal permit at the
request of municipality if it is determined that the traffic signal was never in compliance with the
previously-approved permit. Therefore, it is very important for the municipality to ensure compliance
with the traffic signal permit.

Publication 191 (10-10) Page 2
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1.2 PENNDOT TRAFFIC SIGNAL PUBLICATIONS

Exhibit 1.2 shows the primary Department publications for the design, construction and maintenance of
traffic control signals, and other related reference documents.

Exhibit 1.2: Primary and Secondary Publications for Design, Construction and

Maintenance

o5

Design

Pub. 149

Design criteria and step-
by-step guidance on
developing a traffic signal
plan

Construction

MUTCD

Part 4 is the “bible” on traffic
signals, and includes warrants
and design criteria.

PA Vehicle Code
Law that addresses the
installation of traffic control
devices and required driver
responses.

( Pub. 46

Internal traffic engineering
policy. Chapter 4 discuses
responsibilities, proprietary
equipment, removal, etc.

Pub. 13M

This Highway Design Manual,
Part 2, is for highways, but
Chapter 6 addresses design of
pedestrian facilities.

Chapter 212
PA regulations on traffic
control devices. Subchapter D
addresses a few traffic signal
items, including a PA warrant.

Pub. 236M

Identifies all approved signs
for use within Pennsylvania
and includes layout details for
manufacturing.

Pub. 72M

Pub. 408

Provides detailed
material and construction
specs for traffic signal
equipment, and field
testing procedures

Maintenance

Pub. 35

approved materials th
be used for constructi

Pub. 148

Standard drawings showing
design details, e.g., mast arm
clearances, pole foundations,
junction boxes, etc.

Pub. 191

Lists manufacturers of

Standard drawings for road
construction. RC-67M
provides details for curbs,
sidewalks, ADA, etc.

Pub. 111M
Standard drawings for the
installation of signs and
pavement markings.

at can
on.

Pub. 213
Provides schematics defining
the minimum acceptable
traffic control within various
types of work areas.

ITE’s Traffic Signal

Guidance on maintenance
and operation of traffic
control signals and
periodic review

Maintenance
Provides a summary of best
and suggested maintenance
practices.

\/—
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1.3 BASIC OPERATION

Basic signal operation is the efficient cycling of the signal phases from green-yellow-red based on traffic
demand. The traffic signal should assign right-of-way to vehicles within the intersection in a way that
minimizes conflict while maximizing traffic flow. At a multi-way STOP-controlled intersection this right-
of-way alternates randomly, based on time of arrival, often resulting in an inefficient operation. To aid in
understanding the assignment of basic right of way, Exhibit 1.3A and 1.3B are provided. These
graphically depict right-of-way for a multi-way STOP and a typical signalized intersecti

Exhibit 1.3A Right-of-Way Example at a Multi—w

A
/STREE[B

@

ng a moment later at the same instant, ROW is as follows:
vehicles (1) arrive simultaneously and do not conflict so can
at the same time. With Street B vehicles arriving
ultaneously, vehicle (2) has ROW left-turn vehicle (3) must yield to
posing through traffic.

Publication 191 (10-10) Page 4
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Exhibit 1.3B  Right-of-Way Example at Typical Traffic Signal

' MAJOR STREET

SIDE STREET

Right of Way Sequence

These vehicles have ROW in phase 1.

.. These vehicles have ROW in phase 2.

PHASE 1 PHASE 2 PHASE 3 &
n + [+ Thi destrian has ROW duri h 3
E | l: IS peaestrian as urmg pnase i
sl
[
|
A0

Bl F
f?i

These vehicles have ROW in phase 3

[[J1) ofter pedestrion.

This left—turn vehicle must yield to pedestrian and
opposing right—thru traffic during
phase 3.

Publication 191 (10-10) Page 5
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Although it would be possible to eliminate all vehicular and pedestrian conflicts within a signalized
intersection, it would be extremely inefficient and impractical, thereby creating huge delays. Therefore, in
addition to signal indications, Section 3112 of the Vehicle Code (relating to traffic control signals) also
establishes rules-of-the-road that supplement the signal indications and require drivers to yield right-of-
way to:

o Other vehicles and pedestrians lawfully within the intersection when the green indication is first
exhibited.

e Oncoming traffic before making a left turn.
e Any pedestrian lawfully within a crosswalk before making a left or righ
e Pedestrians lawfully within a crosswalk and other vehicles lawfully

making a turn-on red.

Section 4.2 of Publication 46 clearly indicates that prior to approvi

maintaining all of the appurtenances, hardware, software, timj r traffic control
devices that are included on the traffic signal permit.

Federal Law (23 CFR 655.603) establishes the Feder
affic control devices. And, in
accordance with that standard and the informatio in, municipalities should:

Section 2.2)
» Provide spare equipment or have a are equipment quickly to minimize the

= Ensure that the traffic si i ing in accordance with the approved traffic signal
permit and maintain a re ance activities in accordance with the approved traffic
signal permit. (seg Sectio

ations and replace the light sources as indicated by the manufacturer’s
in accordance with your preventative maintenance schedule if no manufacturer

devices with the Department’s approval. (see Sections 1.4, 2.4, 2.6, 5.7.5, 6.4, and 8.5)

= Ensure that maintenance personnel and/or the municipal maintenance contractor are properly trained
to repair all of the traffic signal components to comply with the approved traffic signal permit. (see
Chapter 12)

= Ensure that the traffic signal displays and associated equipment is clearly visible to traffic. (see
Section 5.2)

Publication 191 (10-10) Page 6
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= |If part of a coordinated signal system, ensure that interconnection between traffic signals is
functioning in order to maintain the progressive flow of traffic. (see Sections 2.8, 6.2, and 6.3)

1.4 TRAFFIC SIGNAL PERMIT

The traffic signal permit is an important document for evaluating whether a traffic signal is operating and
being properly maintained. This official document is typically issued by the Department to the

Signal Design Handbook™.)

The traffic signal permit contains information regarding the operati
placement of signal equipment, signing, and markings. Sheet 2 o i rmit is typically a

other associated traffic control devices (e.g., signal structurgs, ian signal heads,

In addition to the scaled intersection drawing, ot shown on the traffic signal permit are as
follows:

Publication 191 (10-10) Page 7
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A. Movement, Sequence, and Timing Chart (Phasing
Diagram) — This diagram indicates the traffic signal
phasing and timing settings. (An explanation of the
meaning of the symbols is contained in Section 22.1.2

of Publication 149.)

B. Signing Table — This table indicates the
signing required on the permit that is
associated with the traffic signal
operation.

in the futu ould this information be
needed for an improvement. (The various
symbols used in this chart are defined in
the “legend” on the plan sheet.)

PHASING DIAGRAM S.S. 2-8 PHASE,
SEMI ACTUATED, WITH MANUAL CORD
PHASE 1+60)| PHASE 2+6 | PHASE 4
L S OO Y IR
- 1 5
e i—t
: oL
NTERVALS | INTERVALS | INTERVAL
STGNALS | T[2 314 T2 34| [T[2][3]4
-2 RIR|R Glo [v[R]_[RI[R[RIR] [ ¥
3 oY Glc]¥[r RIrR[R]R Y
4 3 Gl Y[R [R[RIRIR Y
56 RI{R[R RIRIRIR[ lcfc]Y R R
7-8 Dw[Dw[D W [FD|DW[DW|  [OWIDWOW|DW[ | oFF
9-10 DW{DW[DW] DWDW|DW[DW| W [FD [DW[DW| OFF
|
FIXED XK EKIFE 031
MINIMUM 5 10 2
SEC./ACT. [
PASSAGE ) 5
MAX. INITIAL
BEFORE RED.
TO REDUCE
MIN. GAP
WAX.T 10 54 38
MAX. T 10 57 35
PECESTRIAN * | | 2 9]0
MEMORY NL| Mx/PR L
*UPON PEDESTRIAN ACTUATION, OTHERWISE "DON'T WALK" AT ALL TMES
SIGNS
PLAN SERIES S1ZE DESCRIPTION QUANTITY
SYMBOL |DESIGNATION| W x H
RI0-118 | 30"x36" |NO TURN OM RED 2
R10-48L 9°X12% |G RG PensoN SionaL _ e—— !
R10-48R LR CR [ T — !
R10-12 | 30"x36" |LEFT TURN YIELD ON GREEN @ 1
{E] |r3-sarL-s) | 30"x30" |LANE USE conTROL ) § 2
[G] R10-6AL | 24"x30" |STOP HERE ON RED 3
*D3-4 TB"x16" |Pear| Ave 2
(O] R9-34 18"x18" |NO PEDESTRIAN CROSSING 2
0] R9-3BL | 18"x12" |USE CROSSWALK —~—— 1
R9-3BR | 18xi2" |USE CROSSWALK — 1

* ACTUAL WIDTH DETERMINED BY LETTER SPACING-WHITE LETTERS ON GREEN BACKGROUND

5C/14 A @_@

E

G-@/ /14

3C/14 2] 2 2{}

5C/14
DytiviveOpiiviivd

R CABIN

3C/14_p

@_{‘5;\ 2 5C/14
0 5 i AAA LEAD- [N

@mAAA LEAD- [N

LEAD-IN /]\ﬁm_m_@
LEAD- 1IN
0 dhwd (44

CONTROLL

WIRING DIAGRAM

5C/14

CABLE({ NO. OF

CONDUCTORS/SIZE AWG.)
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D. General Notes — As illustrated below, these are generic remarks that define and clarify some of the
installation requirements and the permittee’s responsibilities. Although these notes are general, the
location and verbiage can vary from one permit to another; therefore, they should not be overlooked.

INSTALL, OPERATE AND MAINTAIN THIS TRAFFIC
SIGNAL IN ACCORDANCE WITH PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION REGULATIONS ON
OFFICIAL TRAFFIC CONTROL DEVICES.

NC MODIFICATION OF THIS INSTALLATION 1S
PERMITTED UNLESS APPROVAL 1S GRANTED IN
WRITING BY THE DEPARTMENT.

ALL MAINTENANGE NECESSARY FOR PROPER
VISIBILITY OF THE SIGNALS, INCLUDING TRIMMING
TREES, IS THE RESPONSIBILITY OF THE PERMITTEE,

THE PERMITTEE INSTALLE AND MAINTAINE ALL
SIGNS AND PAVEMENT MARKINGS INDICATED ON THIS
DRAWING WHICH AFE CONSIDERED PART OF THE
PEFMIT, UNLESS OTHERWISE INDICATED. THE
DEPARTMENT MAINTAINS THE LONGITUDINAL
PAVEMENT MARKINGS ON STATE HIGHWAYS.

INSTALL POST MCUNTED SIGNALS WITH THE
SIGNAL HEADS A MINIMUM CF 2 FEET BEHIND THE FACE
OF THE CURE OF THE EDGE CF THE SHOULOEH 8150,
INSTALL SUPPORT POLES FOR OVERHEAD SIGNALS
WTH A MINIMUM HORIZONTAL CLEARANCE OF 2 FEET.

INSTALL SIGNAL HEADS AND SIGNS ERECTED
OVER THE ROADWAY WITH THE BOTTOMS NOT LESS
THAN 17 FEET OR MORE THAN 18 FEET ABOVE THE

E. Signature Block — The block in the lowe
which identifies and includes interse
approval signatures.

¢ shows the required
traffic signal display, their size,
ormation. The numbers below
ond to the same number on the

It is very important that the traffic signal faces
always retain the same special relationships with one
another. The notes may also specify the presence of
visors, backplates and louvers, and the need for
specific types of pedestrian signal heads.

GENERAL NOTES

_ DUE TO THE LOGATION OF UTILITIES. _

ROADWAY. NO MAST ARM SHALL BEATTACHED TO A
GOLUMN BY USE UOF & THHEADED PLATE GONNEGTION

INSTALL POST MOUNTED SIGNAL HEADS WITH
BOTTOMS NOT LESS THAN 10 FEET OR MOKE THAN 15
FEET ABCOVE THE SIDEWALK OR PAVEMENT GRADE.

INSTALL SIGNAL HEADS WITH A MINIMUM
HORIZONTAL DISTANCE OF 8 FEET BETWEEN THE
HEADS AS MEASURED AT RIGHT ANGLES TO THE
APPROACH.

INADDITION TO THIS SIGNAL PERMIT, THE
PERMITTEE MUST GBTAIN A HIGHWAY OCCUPANCY
PERMIT FRIOR TO ANY OPENINGS EEING MADE IN OR
URDER ANY PORTION OF A STATE HIGHWAY.

THIS DRAWING CANMOT BE USED AS A
GONSTHUGTION DHAWING UNLESS THE PEHMIT TEE
COMPLIES WITH THE PROVISIONS OF THE
UKDERGROUND UTILITY LINE PROTECTION ACT. PRIOR
TO CONSTRUCTION CONSULT WITH UTILITY COMPANIES
T HESOLVE ANY PEOBLEME WHICH MAY BE CHEATED

County:
ALLEGHENY

Municipality:

HARMAR
Inrersec ion:
S.R. 1001( FREEPORT ROAD)
AND S.R. 1015

( PEARL AVENUE)

Approved and Accepted:

Municipal Representative Date
Recommended:
District Traffic Engineer Date

25

0 50 75
Scole g M—

SIGNALS

120

5 E SINGLE UNIT

HAND AMAN
GE::> . OVERLAY, L.E.D.
< ORC

S il

S]GNaLS S]GNALS SIGNALS
T42,4 T.8,9 AND 10
5 AND 6

SIGNAL ASSEMBLY NOTES

11 MINIMUM/MAXIMUM - MOUNTING HEIGHT OF VEHICULAR SIGNALS IS 17'/18%
21 MINIMUM/MAXIMUM MOUNTING HEIGHT OF PEDESTRIAN SIGNALS 15 100157

LA

SJI’LULS]RIAI\I SIGNALS HAVE SINGLE UNIT L.E.D. HANDXPLHSON QVERLAY
INDICATIONS.

6)L.E.D. INDICATIONS ON ALL VEHICULAR SIGNALS.

7ILASH SIGNAL CABLE TO THE SPAN WIRE. MO CABLE TIES PERMITTED.

8)FINAL SIGNAL HEAD PLACEMENT WILL BE DETERMINED BY A
RLF[;HESI:N]MIVL OF THE DISTRICT TRAFFIC UNIT PRIOR TO SIGNAL
TURM-ON.
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G. Coordination Plan — This table provides cycle, offset, and phase splits (force offs) by time of day
when a traffic signal is part of a coordinated signal system. It is generally described in more detail in
the Coordination Program sheet that should be included with the traffic signal permit. The
components of this sheet are described in the following two graphics.

COORDINATION PLAN

= DAY OF WEEK

w SIM|TIW[TI|F]S FORCE OFFS
WITIMEPLAN|OFT |1 [2[304[5|6 | 7|CYCLE[#1 [#2]03]| 44/ 45[06 87 (48]
0 |0000| F K| X[X|X[X[x|X

1 |0600| E KX |X XXX X

2 10700| 1 1 KX | X[ X[X 120 |65| 0 24|53| 0
310900 3 135 [ X [X|X|X[X[X]|X]| 150 |37]0 14|37 0
4 [1500] 2 |07 K[X|X|X[X 120 |66| O 46(66] 0
5 |1800| E X X

6 |2000| E KX X[ X[X

7

8

9

A

B

C

D

E

F

Publication 191 (10-10) Page 10



Replaced by 2020 Edition of Publication 191

Coordination Program Sheet

Permit No. Sheet 2 of 3
Date Issued Date Revised ¢ oono@onwe |
Cycle1 - see @
In this example. at Time 0:00 or Offset 1 - see (&)
mnlt‘jjmght,fF;Iﬁm \slln effect for Split1 - see @
all aays of the week- COORDINATION PROGRAM
fP'I:Af‘N\é-/ DAY OF WEEK
NO. \ M T w T F El TIME CYCLE OFFS SPLIT REMARKS
1 X X X X X X X 0:00 - K - /FREB
5 X X X x X 6:00 [t 1 1 [ sssec
3 X X X X X 1400 2 1 1 \ 115 SEC l
4 X X X X X 19:00 - ﬂ\FREE /
™
5 /
5 /
7 Here the signal cycle length is
identified. If "FREE" is noted the  ——
8 signal runs during these times ]
9 with no coordination_ In this
10 example it does so 0:00 - 6:00
” M-F and 0:00 SAT to 6:00 MON. [
In this example each cycle is associated
12 with only one set of offsets. Cycle 1,
13 Offset 1 is 46 seconds meaning this
signal's start of main street yellow is 46
OFFSETS (SEC.) sec after the master infersection
CYCLE NO.: 1 2
LENGTH: (SEC)| 95 115
1 > s 5
-
w
w
w
w
o
OFFSET REFERENCED TO BEGINNING OF MAIN STREET YELLOW INTERVAL (PHASE 2+6)
SPLITS (SEC.)
PHASE FILE:
CYCLE| SPLIT| 1 2 3 4 5 5 7 8
i 1 16 | =8 21 16 | 58 o b
2 1 16 78 21 16 78 21 COUNTY
For Cycle 1 and Split 1 identified above, the MUNICIPALITY:
splits for each signal phase are identified.
Phase numbers would be noted on the signal
permit plan. Note that the split includes the
green, yellow and red for that phase. INTERSECTION:
PHASE TIME INCLUDES CHANGE AND CLEARANCE INTERVAL TIMES.
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In addition to the traffic signal plan, the cover sheet is the Department’s TE-964 “Traffic Signal Permit”
form (ftp://ftp.dot.state.pa.us/public/PubsForms/Forms/TE-964.pdf) which is the official document that
captures the Department’s approval of the traffic signal. This form also captures some basic information
such as who the permit is issued to, the hours that the signal will be on flash, the type of controller
mounting, the permittee’s responsibilities, etc.

The TE-964 “Traffic Signal Permit” form and other standard Department forms relating to traffic signals
are identified in Exhibit 1.4. Each of these is available for download from the Department’s “Traffic
Signal Portal Page” (see
http://www.dot.state.pa.us/Portal%20Information/Traffic%20Signal%20Portal%20

Exhibit 1.4: Standard Department Form‘

Form Title and Importance
TE-699 Traffic Signal Description. This one-page form cap fe of the traffic signal
and is the start of an asset management system. Ite de type of
controller, type and model no. of the detectors

TE-952 Fra als. This is the application that

they will install them. ftp://ftp.dof 3 blic/PubsForms/Forms/TE-952.pdf
TE-964 Traffic Signal Permit. This i i e the traffic signal permit, and contains

balance of the actual “tr
ftp://ftp.dot.state.pa.us/,

TE-971 sted paper format for manually tracking
pic point of view. Twenty different events can be
TE-972 g i eord. A suggested paper format for tracking detailed response
i d one-page format. One sheet is used for each maintenance
F.) ftp://ftp.dot.state.pa.us/public/PubsForms/Forms/TE-972.pdf
TE-973 ance Record. A suggested paper format for tracking detailed

enance activities in an organized one-page format. One sheet is used for
maintenance reviews of each traffic control signal. (See Appendix G.)
lot.state.pa.us/public/PubsForms/Forms/TE-973.pdf

TE-9 ign-Modification Checklist. A two-page checklist designed to encourage a thorough
iew of recurring maintenance problems, state-of-the-art technologies, etc. (see

endix H.) ftp://ftp.dot.state.pa.us/public/PubsForms/Forms/TE-974.pdf
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1.5 INSURANCE GUIDELINES

Municipalities should ensure that they have adequate insurance to cover property damage and liability
issues. For example property insurance should cover traffic signal knockdowns and other damage from
hit-and-run crashes, and at least temporarily cover costs to repair traffic signals until vehicle insurance
claims are settled. In addition, liability insurance should cover any third party actions alleging bodily
injury, property damage or personal injury resulting from the operations of the municipality such as traffic
signal design errors or signal failures.

Also of concern is the potential for damage from a lightning strike. For example, if
strike the traffic signals and destroy the controller or the wiring, and during the
occurred, a municipality could be legally challenged concerning the timeline
In this situation, a settlement could be large.

Similarly, if the municipality receives a safety complaint about the trafific si not address
the concern, or at least not in a timely manner in the eyes of the ¢
concern could pose a large liability problem. (See Section 5.1.
Handbook for some other issues.)

Therefore, a municipality needs to ensure that they are tely to reduce exposure to tort
claims.
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1.6 DISTRICT/CENTRAL OFFICE TRAFFIC SIGNAL CONTACTS

Exhibit 1.5 contains telephone numbers for District/Central Office personnel in the event that a
municipality or a municipal contractor has any questions relative to the design, construction, maintenance,
and operation of a traffic signal. These individuals will be able to either answer questions directly or
provide additional guidance as to the proper contact person.

Exhibit 1.5: PennDOT Engineering Districts and Key Perscw

PN

pennsylvania

DEPARTMENT OF TRANSPORTATION
4 WARREN TI0GA BRADFORD | SUSQUEHANNA

CRAWFORD 1 WAYNE

MERCER | VENANGO

LAWRENC)

BUTLER

BEAVER

PHILADELPHIA

J SOMERSET
BEDFORD /ruitonf FRANKLIN( apaus

DELAWARE

AR — _ __ _
Engineering District Traffic $|gnal Municipal _Serwces
Supervisor* Supervisor*
(814) 678-7177 (814) 678-7142
(814) 765-0402 (814) 765-0408
(570) 368-4250 (570) 368-4239
(570) 963-3187 (570) 963-4117
(610) 871-4477 (610) 871-4151
(610) 205-6567 (610) 205-6541
(717) 787-9237 (717) 787-4839
(814) 696-7238 (814) 696-7221
10-0 (724) 357-2844 (724) 357-7986
11-0 (412) 429-4970 (412) 429-4809
12-0 (724) 439-7268 (724) 439-7136

* Central Office: Traffic Signal Manager = (717) 783-0333 &
Municipal Services Manager = (717) 783-2446
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1.7 DEFINITIONS AND REFERENCES

Appendix A is a glossary that includes definitions of many words and terminology, and a description of
various Department publications. Therefore, when these words, terminology and publications are
referenced in these chapters, they have the meanings indicated.

1.8 MISCELLANEOUS REFERENCE DOCUMENTS

The miscellaneous publications in Exhibit 1.6 are published by other agencies and s
supplement materials and guidance expressed in this publication. These docume
design, construction, and operational guidance.

Publication 191 (10-10) Page 15



Replaced by 2020 Edition of Publication 191

Exhibit 1.6: Miscellaneous Reference Documents

Document Name and Information

Guidelines for Accessible Pedestrian Signals, Final Report, FHWA, 2007,
http://www.trb.org/Main/Public/Blurbs/159956.aspx.

Manual on Uniform Traffic Control Devices (MUTCD), FHWA, 2009, http://mutcd.fhwa.dot.gov/.

National Traffic Signal Report Card, National Transportation Operations Coalition (B
http://www.ite.org/REPORTCARD/technical_report%20final.pdf.

Pennsylvania Traffic Signal Systems; A Review of Policies and Practices, Pe
Transportation Advisory Committee, January 27, 2005,
ftp://ftp.dot.state.pa.us/public/Bureaus/Cpdm/TAC/Pennsylvania%20T raffi
0-%20A%20Review%200f%20Policies%20and%20Practices,%20Final %2

Pennsylvania Vehicle Code, 75 Pa.C.S. 86122, Authority to Erect

Signal Retiming on a Shoestring, FHWA-HOP-07-006, F
http://ops.fhwa.dot.gov/publications/signal timing/signalti

http://www.tfhrc.gov/its/pubs/06108/index.htm.

Traffic Control System Operations: Installati : ment, and Maintenance, Institute of
Transportation Engineers, 2000, http://www.ite.

Traffic Signal Design Handbook, Mo
http://www.mdt.mt.gov/other/traffic/e

Traffic Signal Maintenance Handbo i ransportation Engineers (ITE), 2010,
http://www.ite.org.

Traffic Signal Operation i Staffing Guidelines, Federal Highway Administration,

port No. FHWA-HOP-08-024, FHWA,
fhwahop08024/fhwa hop 08 024.pdf.
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2. ESTABLISHING A TRAFFIC SIGNAL MAINTENANCE AND
OPERATION PROGRAM

Good maintenance is one of the keys to effective traffic signal operations. Poorly operating traffic signals
are highly visible and provide an unsafe environment to the traveling public. Malfunctioning detectors
and inappropriate traffic signal timing waste time and fuel, increase the release of pollutants from
vehicles, and frustrate drivers. It is for these reasons that a municipality should be fully aware of their
liabilities and their duty to provide safe and efficient travel to highway users in a way inimizes the
release of pollutants while reducing driver delay and fuel use. Only with a well-run namce program
can this be achieved.

2.1 OVERVIEW

In their 2007 National Traffic Signal Report Card, the National Tra tio ations Coalition
(NTOC) documented their most recent findings regarding traffic si i e United States, and
gave the industry an overall score of “D” and traffic signal mai nce

Their report documents results provided by traffic signa ut the country and determined
that the following five key components make-up an e i rogram:

= Adequate policies and staffing (municipal or
hour during normal business hours and 2
malfunction is reported.

ing) to provide for timely response within 1
ar business hours after a critical

= Regular preventative maintenance
maintenance review, quarterly oper.

views, including a comprehensive semi-annual
d annual conflict monitor testing.

= Aninventory of all traffic si and management information (e.g., schematics,
interconnection informati

= Having at least

ber of signals had poorer maintenance scores than those with a
herefore, considering the high number of municipal subdivisions in
most of the municipal subdivisions that have traffic signals have less than
ighly probable that traffic signal maintenance in Pennsylvania is worse than in

It is importan te that there are three distinct types of traffic signal maintenance that will be
frequently referenced throughout this manual, two which are planned activities and the other type which
is responsive:

1. Preventative maintenance. This type of maintenance is the periodic scheduled maintenance to
minimize future problems. It includes inspection, calibration, cleaning, testing, sealing, painting,
etc., in accordance with a predefined schedule to minimize the probability of unexpected failure
and to maximize the life of the equipment. This maintenance is similar to the scheduled
maintenance for an automobile.

2. Response maintenance. This maintenance is emergency repair because of either equipment failure
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or a crash, and the goal is to make the traffic signal fully functional as soon as possible. Since
response maintenance is frequently necessary at the most inopportune time, the objective is to
minimize this type of maintenance.

3. Operational maintenance. This type of maintenance is the periodic scheduled operational
maintenance to minimize existing and future congestion problems. This maintenance includes the
analysis of traffic signal timings and other operational activities that can potentially improve
safety and mobility at the traffic signal.

2.2 BUDGETING

The cost for installing traffic signals at an intersection frequently exceeds $1
After a traffic signal is installed and tested, the appropriate municipality be
of maintenance and operation of the traffic signal. Since the municipality as
that appropriate budgeting for insurance, preventative maintenance,
with crashes and equipment failure be provided.

Preventative maintenance costs will escalate over time as equ
replaced. More costly emergency repair costs will increa ventative maintenance care is not

depends on several factors such as the age and com al. However, most
municipalities base their traffic signal operations ce budget on the previous year’s budget
Traffic signal unit prices for new/replacem al improvements are included in
Exhibit 2.1. However, in addition to the i ibit 2.1 the cost for work zone traffic control is

typically an additional 15 to 20 percent

the typical service life of various traffic signal
erage estimated life expectancy by several state

Departments of Transportat E esponses to a 45-page questionnaire for the Transportation
Research Board in 2006 (see 371 online at
http://onlinepubs.trb : hrp_syn_371.pdf). However, the actual life of these traffic

signal assets shoul e inspections, and may vary as a function of the manufacturer,
location, loading, etc.

like, “traffi improvements region-wide: traffic signal infrastructure, timing, and operational
modifications ocation #1, Location #2, and at other locations to be determined” allows the possibility
of federal funding for maintenance and operations to occur.
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Exhibit 2.1: Installed Unit Prices, in 2010 Dollars

Element Unit Prices*
Mast arms $6,000 to $9,000/each
New controller $9,000/each
3-section, 12-inch LED signal head $800/each

5-section, 12-inch LED signal head

$1,300/each

LED pedestrian signal head

$600/each

LED replacement bulb

Pedestrian pushbutton

Loop detector

Video detector

Junction box

Emergency vehicle preemption (EVP)

approach,
intersection

Signs, misc

Uninterruptible power supply (UP
backup for LED signals

6,000/intersection

External generator panel (
a small generator)

$500

$1,000 to
$8,000/intersection

m recent Department construction projects (Publication
inflated to 2010 prices, but a few of the unit prices came
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Exhibit 2.2: Estimated Service Life

Component or Material PR L

(years)
Tubular steel mast arms 24.6
Steel pole and span wire 22.8
Loop detector 8.6
Non-invasive detector 10.4
Traffic controller 13.5
Controller cabinet 17.5

Twisted copper interconnect cable
Fiber optic cable

Incandescent lamps

LED lamps

Signal heads

Signs

Thermoplastic pavement markings

* Values from Tables 6, 13, and 19 of Managi
Signals, Lighting, Signs, Pavement Marki
Synthesis 371, Transportation Researc
Washington, DC, 2007

2.3 SCHEDULING

As will be discussed in Section 3.2, pre tive m ance should be normally scheduled by the
municipality every 6 months, and it can let any time during the year. However, response
(emergency) maintenance can @ecur at an municipality needs to have adequate personnel in
place to respond to these sit

2.4 PERSON

A municipality needs
their traffic

number of technically-proficient staff members that can maintain

and in the operation of traffic signals.

If traffic signals are being maintained by municipal staff, it is recommended that this individual(s) be in a
supervisory role and responsible for directing the work activities pertaining to the municipalities traffic
engineering and operations, including the installation, monitoring, modification, maintenance and
administration of all traffic signals and signal systems. This individual(s) should ensure that traffic signal-
related maintenance activities are adequately planned and executed and that there is an adequate inventory
of replacement parts. The municipal engineer is responsible for investigating and preparing specific
recommendations for all traffic-related inquiries from both the public and governmental agencies and for
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providing overall traffic engineering expertise. This person plans, administers and supervises the
installation, alteration, maintenance and repair of all types of traffic control devices, including the
development and administration of contracts for the installation or modification of traffic signals.

Technicians

In order to adequately maintain traffic signals, a general rule-of-thumb is that a municipality should have
one qualified technician for every 40 signalized intersections. However, additional technicians are

required if the municipality has more than 150 traffic signals, a variety of different typ traffic signal
equipment, larger intersections, or older traffic signal equipment.

The qualifications of technicians are included in Exhibit 2.3, and they should
contractor employees:

Exhibit 2.3: Recommended Qualifications for Mai an rson

Requirement Technician 1 Technician 2 Maintenance Supervisor

General Tasks | Replacement and repair of Skills include pr Fu“ervisory

controllers, traffic signals, responsibility. Supervises
wiring and other field Technician 1 and Technician
equipment. Works under 2 levels. Greater technical
direction. knowledge than Technician 2
is required. Administrative
duties include ordering
spares and supplies, contract
administration, budgets,
provision for training.

Education and | e High school (minimum ion to IMSA o Combination of training,

Experience e Knowledge i Signal Level II. education and experience

standards, imum of 2 years for a total minimum of 5

and repair experience as Technician 1. years.

ificati e Certification to IMSA
Traffic Signal Level II.

o Additional training beyond
IMSA Traffic Signal Level
1.

Physical Same as Technician 1.
Requir

required to lift
eavy objects, work from
cket trucks

Using municipal personnel to perform maintenance on traffic signals that are located in two or more
municipalities, or that are part of an interconnected traffic signal system can be challenging. At a
minimum, a multi-municipal agreement should exist in these cases to minimize potential maintenance
issues (see Chapter 11).

! Information provided from Table 1.2, Traffic Signal Operations and Maintenance Staffing Guidelines, FHWA-
HOP-09-006, Federal Highway Administration, March 2009
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Exhibit “C” in the Commonwealth and Municipal Traffic Signal Maintenance Agreement (see Appendix
C, Page C-10) contains additional detail for the type of work activities required.

In addition, to performing routine maintenance (preventative and emergency response), research indicates
that operational maintenance (traffic signal timing) should be reevaluated every 3 to 5 years to determine
if the traffic signal retiming is necessary, and even more often if development or traffic volumes change
significantly. In FHWA'’s report entitled Traffic Signal Operations and Maintenance Staffing Guidelines
(Report No. FHWA-HOP-09-006, dated March 2009), this additional manpower need for, retiming is
estimated at 43 hours per intersection, as included in Exhibit 2.4.

If a municipality determines, through evaluation of the current traffic signal oper,
should be modified, an official request with traffic analysis documentation sh
Department’s appropriate District Traffic Engineer for approval and for revj
permit.

Specialized Equipment and Inventory

ther have the
0 them via a rental agency or

If a municipality elects to perform their own traffic signal mai
following equipment and supplies, or at a minimum have
contractor:

= Vehicles, including bucket trucks
= Test equipment and tools

= Digital multimeter

= Controller and conflict monitor test ment
= Detector sensor test equipment
= Small tools

= Vacuum cleaner
gnals at major intersections during power outages

ic signal controller and detection software (if applicable)

ers, CMU or MMU units, cabinets, cabinet fans and bulbs, signal heads,
pushbuttons, detectors, bulbs or LED modules, filters, emergency vehicle

ic control devices (including work zone attire and equipment as defined in PennDOT
Publicatio “Traffic Engineering Manual” and 213 “Temporary Traffic Control Guidelines”).
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Exhibit 2.4: Person Hours for Key Signal Timing Activities?

Task Person-Hours per Intersection
Project management 0.8
Weekday turning movement counts 19.8
Saturday turning movement counts 4.6
Field intersection inventory 15
Qualitative assessment 15

Signal timing analysis 75
Fine tuning 6.0
Final delivery

2.5 MEASURES OF EFFECTIVENESS

Two typical measures of effectiveness (MOES) used t

ce, with some agencies reporting after hour calls being
on major emphasis should be placed on preventative
also be related to the number of emergency repair calls.

ency calls per intersection.

out/non-functioning lights replaced per year.

time for emergency calls.

complete an emergency repair.

esponse calls that were fixed with all new parts from inventory.

Percent oOf loop detectors online.

Maintenance records showing all maintenance performed at each signal, including the technician
and the date.

8. Number of traffic signal operational improvements to existing traffic signals.

N ook w e

The importance of using MOEs is to determine if the current maintenance program is working properly,

2 Reproduced from Table 2.15, Traffic Signal Operations and Maintenance Staffing Guidelines, FHWA-HOP-09-
006, Federal Highway Administration, March 2009
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and if changes are needed. If the MOEs are going in the wrong direction, it may be justification for
increasing the traffic signal budget, changing maintenance contractors, etc.

To gauge how well you are doing currently, a municipality should know how well they have performed in
the past. To be able to do so, baseline MOEs should be established so that trends can be established.

In 2005 and again in 2007, the National Transportation Operation Coalition (NTOC) prepared a
“National Traffic Signal Report Card,” to evaluate traffic signals in United States. As part of the

used as possible MOEs.

The NTOC report also indicates that key components of an excellent maint
the five bullet points listed in Section 2.1. These key components should be
municipal maintenance program.

2.6 TRAINING

As indicated in Exhibit 2.3, all traffic signal technicians
International Municipal Signal Association (IMSA).
employees or contractor employees. Traffic signal
traffic control requirements as defined in Publica

ining and certification by the
technicians are municipal
e familiar with work zone
orary Traffic Control Guidelines).

2.7 DOCUMENTATION

Whenever preventative maintenance or se ma ance is performed, a record of the work must be
documented in accordance with Chapter

r activities are important for any municipality with traffic signals.
It increases in impor er of signals a municipality must maintain increases. Maintenance
activities mu municipal staff and/or with the contractor who conducts the

i ed in a timely and cost-effective manner. Coordination with other
osed projects is essential since their projects could affect the traffic signal
includes utility work, road work, or a design by a land developer. For example a
replace traffic signal indications but if that traffic signal is being replaced by a
land deve art of a site plan in the near future, replacement of the signal indications may waste

maintenance

Coordination with other municipalities is also necessary when a traffic signal or a coordinated traffic
signal system is located in more than one municipality (see Chapter 11).

2.9 CONTRACTS AND MUNICIPAL CONTRACTORS

Municipalities are responsible for the costs associated with the installation and maintenance of all traffic
signals within their jurisdiction. Moreover on state and/or federal funded projects, except for the cities of
Philadelphia and Pittsburgh, and any municipality with current municipal traffic engineering certification
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issued in accordance with Chapter 205 of Title 67 of the PA Code (67 Pa. Code Chap. 205),
municipalities are required to also enter into a Traffic Signal Maintenance Agreement with the
Department as discussed in Chapter 8. This traffic signal maintenance agreement defines the
municipality’s responsibilities to the maintenance of the traffic signal.

This traffic signal maintenance agreement also requires a municipality to document whether they will use
municipal personnel or contract services for maintenance. If a municipality elects to use contract services
for either preventative maintenance or response maintenance, a municipality further agrees to submit a

copy of the contract or agreement between them and the contractor to the Department, xample of this
type of document is referenced in Chapter 8 and is included in Appendix I.
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3. TRAFFIC SIGNAL MAINTENANCE CLASSIFICATIONS

The Department recognizes the following four different traffic signal maintenance classifications:

= Response (emergency) maintenance

= Preventative (routine) maintenance

= Operational maintenance
= Design modifications

A municipality is responsible for evaluating their program requirements and det
level of traffic signal maintenance and operation actions to meet the guidelin
publication. A municipality will need to determine whether maintenance al

will be provided by either their municipal personnel and/or by a private mai . The
following questions should be considered for a maintenance and opexéti

= What level of staffing is required?

= Does the agency wish to purchase and operate the equi

= What skill level is available from in-house staff, a agency afford to employ?

= How many similar maintenance contracts has
= How many years has the agency don

If considering outsourcing maintenance
from a contractor providing all labor an
provide a specific segment of |

various options are available. This may range
er combinations where a contractor would

the remaining functions provided by the

ined it will cost the municipality more in capital

ic signal, and create additional liability at an intersection. For
or which the municipality can be found at fault if no

was performed.

costs, reduce the life expect
example, missing signs coul

ipal staff and/or municipal contractor have the appropriate training
ent traffic signal technologies and maintenance and operation
dequately trained, traffic signal maintenance personnel (contractor or

Before any t” maintenance or operation activities are performed, the applicable traffic control
shall be in pla indicated in Publication 213 (i.e., Temporary Traffic Control Guidelines). Traffic
control adjacent to the traffic signal could conflict with the signal operation causing a crash to occur.

Maintenance reporting and documentation shall follow the guidelines outlined in Chapter 3. Additional
details regarding contractor maintenance are provided in Chapters 7.0 and 8.0.
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3.1 RESPONSE (EMERGENCY) MAINTENANCE

Response Maintenance, also as known as Emergency Maintenance, is the immediate repair of operational
deficiencies and/or physical malfunctions that may occur. Response Maintenance duration is dependent

on the following elements:

= Receive notification — Point in time the

RESPONSE MAINTENANCE RECORD SHEET

Instructions: Fill in the blanks and/or check appropriate boxes

. . . . R Location: Location No.: Date:
contractor or municipality is notified that : : Il :
. . .. . Reported by: Police Notified: (yes [ No | Officer’s Name & Rank:
there is an issue requiring attention. wher. I s, Wher:
Reported Troubla:
= Site arrival/problem diagnosis — The time
it takes the contractor to diagnose the Neather Condtions [ Clear [ Ram Snow [ le LFog  Ambiert Temperature (F).
|Ssue . Assigned To: ‘When Truck No.:
. . . Time of Amival Condition Found on Arrival:
= Perform repairs — The time it takes the
contractor to perform repairs.
= Log activity - This includes formally WorkPertormed: _ -
logging the activity into the maintenance
log. - =
The goal of providing response maintenance is Luampos 12 pover e
. . . . ector Failure . Signal Dama;
to restore the trafflc Slgnal tO normal Operatlon 3. Detector Amglifier Mailure 14. Pole Knackdown
. . . 4. Load Switch Failure 15. Controller Knackdown
as indicated on the current, approved Traffic =~ |- s confictonor Faiure 16. Guy Wire Down
- - - - 6.Timing Incorrect 17. Span Wire Down
Signal Permit. Response Maintenance repairs 7 signa Stuck 5
. . . 8 Signal Out 19
can be either Final Repair or Temporary 8 Ik of Progression P
- - 10. Interconnection Fzilure 21
. 11. 3yst=ms Master rzailure 22
Repair as described below
Condition on Departure: Emergency Repair Time of Departure:
) R ) ) Firal Repair
= Final Repair — Restore the traffic si —_—
operate in accordance with the appro
Trafflc Slgnal Permlt Signature of Suervisor Signature of Repair Person

= Temporary Repair — Us
to restore the traffic signa

ashing mode, and not be left in an unlighted condition. For long-

ven flashing mode is not possible, alternative traffic control

ith the appropriate Engineering District.
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Exhibit 3.1: Typical Response Maintenance Items

Signal Heads
Restore unlighted traffic signal (includes pedestrian signals)
Correct misaligned traffic signal (includes pedestrian signals)
Repair or replace mounting hardware
Repair or replace damaged signal head or parts thereof (e.g., visor, lens, backplates, and reflector,
Clean any obstructed indications including, but not limited to dirt or snow ‘

Controller Assembly
Restore correct phasing and time setting in controller unit
Replace a malfunctioning controller unit
Replace a malfunctioning conflict monitor
Repair or replace malfunctioning flasher
Repair or replace malfunctioning load switch
Repair or replace malfunctioning time clock
Repair or replace malfunctioning relay o

Traffic Signal Supports
Repair or replace defective poles or other supporting hardware
Replacement of any damaged traffic signal supports
Base Plate cracks
Pole cracks
Cracks in any weld metal or base metal
Anchor bolt connection failures, or other nut a ailures
Gaps between base plate connection and fo
Foundation cracks
Restore required clearance between the ro

and bo f signals and/or signs located over the roadway
Detection (Vehicular)

Repair or replace malfunctioni
Repair or replace malfunctio
Repair or replace malfunction

Repair or replace malfunctioni em equipment
Tune or adjust dete
Redirection or re-est ion equipment
Detection (Pedestrian Push Button)
Repair or ré sh buttons

anisignal messages or indications
preventing pedestrian push button accessibility, e.g., piles of snow

Signs (As indicated on the Traffic Signal Permit)
Correct misal

,igns
Repair or replac@damaged or missing signs

Pavement Markings
Restore pavement markings that are the responsibility of the permittee as indicated on the Traffic Signal Permit
(e.g. stop lines, crosswalks, legends, etc.)

Response to a knockdown or equipment failure may require an emergency repair using temporary
measures. Some repairs are not permitted to be performed using emergency (temporary) measures and
require final repairs instead, e.g., signal heads or span wire. Exhibit 3.2 identifies the types of repairs
permitted and not permitted for various knockdowns and failures.
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Exhibit 3.2: Response Maintenance Schedule

Knockdowns

Type of Repair
Permitted

Support - Mast Arm

Emergency or Final

Support - Strain pole

Emergency or Final

Span Wire/Tether Wire

Final Only

Pedestal Emergency or Final
Push Button Support Emergency or Final
Cabinet Emergency or Final
Signal Heads Final Only
. . Type of Repair
Equipment Failure Permitted

Lamp Burnout (Vehicular & Pedestrian)
Local Controller
Master Controller
Detector Sensor—
Loop
Magnetometer
Wireless
Magnetic
Microwave
Video
Radar
Pushbutton
Preemption Sys
Detector A

mergency or Final
Emergency or Final
Emergency or Final
Emergency or Final
Final Only
Final Only
Emergency or Final
Final Only
Emergency or Final
Emergency or Final
Final Only
Emergency or Final

3.2 IVE (ROUTINE) MAINTENANCE

Preventative tenance, also known as Routine Maintenance, is the establishment of a pre-developed
program of periodic inspections and procedures to minimize the probability of a failure which would
require future response (emergency) maintenance. It also includes the repair or replacement of
components, as necessary, to maintain the signal as it is intended to operate on the Traffic Signal Permit.

Preventative maintenance can be completed anytime during the year. It is especially important to perform
the reviews after severe weather to ensure that the traffic signal has not been damaged. For example:

e High winds can twist or misalign signal heads and video cameras (misalignment is especially
problematic for optically programmed signals).
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e High winds can damage signs.

¢ Rain, snow or water in signal heads could create an electrical short.
Specific preventative (routine) maintenance considerations to be evaluated could include:

Operations Avre intersection phases appropriate for observed conditions?
Avre intersection timings appropriate for observed conditions?
Is the intersection on the appropriate “recall” mode?
Is “dual entry” used for the appropriate phases?
Is there suitable progression between intersections?

Maintenance  Are detectors functioning properly?
Are individual signals interconnected and communicating
Avre all grounds solidly connected and in working order?
Are battery(s) fully charged and holding the correc

Other Could lane reassignment or minor geometric
Could basic, low-cost access management pra
Do emergency services need addressed?

Are pedestrians accommodated?
Are timing changes necessary?

3.3 OPERATIONAL MAINTE

For operational maintenance, please ref Chapt

3.4 DESIGN MODIF|@#A

For design modifications, pl
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4. DOCUMENTATION

Documentation is important for several reasons:

e Maintenance records are critical to ensure that traffic signal maintenance is performed at regular
intervals.

o Documentation of a traffic signal’s equipment and operation may make future upgrades to the
signal much easier and allows for sharing of information. Other public agenci occasionally
request this documentation, especially for nearby projects involving traffic si

signal budget.

4.1 DOCUMENTATION TYPES

Regardless of the appropriate traffic signal maintenan sification and/or how it’s

not limited to wiring schematics, contro
manuals, technical publications, mainte

Maintaining up-to-date traffic signal mai s can help provide efficient service, detect and
correct recurring problems, ce schedules and strategies, and may protect a
municipality from a tort lia ollowing are types of traffic signal records that should be

RESPONSE MAINTENANCE RECORD
INTERSECTION:

Time
Time Rec’d Trouble as Person Time Cleared
Date Location Taken By Dispatched | Trouble Found

?) ?)
(AM or PM?) Reported (M or P17) (AM or PM?)

maintenance service that includes
the date, tasks performed, and
signatures of personnel
performing the work.

= Preventive Maintenance Problem
Record — a record of potential
problems identified, corrective
action taken, and information
about a follow-up inspection.
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= Response Maintenance Record — a log recording the location, date, time, caller, receiver and
complaint received, maintenance personnel, time dispatched, trouble found, and time cleared.

4.2 DOCUMENTATION METHODS

Form TE-699 “Traffic Signal Description” includes basic information on a traffic signal’s equipment and
operation, important when needing to perform repairs where the traffic signal must be restored to the
approved traffic signal permit. Some of the information contained in this form includes;

= Type of mounting

=  Number and size of signal indications
= Controller, conflict monitor, and detector manufacturer and model num
= Type of controller operation

Form TE-699 “Traffic Signal Description” (copy located in Appen ore critical when
developing a municipal traffic signal equipment asset manage ation would then
be readily available for entry. Up-to-date and accurate info i arties in making
informed decisions.

A further explanation of Form TE-699 is included i i ation 149 (i.e., the “Traffic
Signal Design Handbook™). If a municipality has oncerning the proper traffic signal
documentation, please contact your appropri i

A copy of all maintenance records shou
centralized municipal location with eas

i the appropriate traffic signal cabinet and in a
d forms for maintenance records are identified

ppendix E)
ee Appendix F)
Record (see Appendix G)
cklist (see Appendix H)
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5. MAINTENANCE ACTIVITIES

Various components all work together to provide a fully functional traffic signal. Neglecting any one of
these components can be detrimental to the safe and efficient operation of the entire traffic signal;
therefore, it is important to maintain each and every one of these components. The following traffic signal
components are detailed in the following sections:

= Supports

* Indications

= Detection

= Controller

= Communications

= Emergency Preemption

= Electrical Distribution
= Signing and Marking
=  Sidewalks and ADA Curb Ramps

5.1 TRAFFIC SIGNAL SUPPORTS

Overhead traffic signals are supported b
that is tethered to strain poles. Mast ar
and proper signal placement cannot be
60 feet).

ast arms connected to signal support poles or span-wire
typical except where the intersection is too wide
a suitable mast arm length (typically less than

5.1.1 Traffic Signal Su

ignal supports, it is essential that Publication 148 (i.e., “Traffic
s”) and Publication 149 (i.e., “Traffic Signal Design Handbook™) are

and bolted connection apply in the following situations:

new traffic signal installations.

=  When inspetting traffic signal installations in conjunction with the initial signal turn-on and the
30-day testing period.

= When municipalities conduct the recommended annual preventative traffic signal maintenance and
inspection activities.

(b) Welded Connections:

Inspect 100 percent of all welds for visual evidence of any cracking.
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Document and immediately report any evidence of weld metal or base metal cracking of the traffic signal
installation for further investigation. If cracks are observed, schedule response (emergency) maintenance
as soon as possible.

(©)

Bolted Connections

Ensure that a washer is used between the connection or
flange plate and each nut.

Visually examine the connection. The connection should
be tight with no visible gap between the connection or
flange plates, bolts, nuts, or washers.

Galvanized nuts, bolts, and washers should not show
any significant signs of corrosion.

Document and immediately report any adverse findings
to the appropriate official for further investigation.

Immediate action shall be taken by the local authorities
if adverse findings are observed.

Where bolted connections require remedial correcti , washers, and nuts must be

used.
Inspect the foundation and base plate conne

Remove the grout or rodent screening re is evidence of anchor bolt
weathering. Remove any debris, and s under the base plate, for signs of
bending, cracking, etc.

Ensure that leveling nuts are in a sn
defined as the full force of

For pole replacement, e istance between the bottom of each leveling nut and the
concrete foundation is le meter, unless indicated otherwise on the approved design
drawings for the “Note that, if the distance is not less than the bolt diameter, the
American Ass hway and Transportation Officials’ (AASHTO) “Standard

rts for Highway Signs, Luminaires, and Traffic Signals” requires

Verify that'the top nuts are tight. Remove, lubricate, and retighten any loose nuts using the method
described for overhead sign structures in Section 948 of Publication 408 or the method described in
AASHTO’s “Standard Specification for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals,” Section 5.17.6.2 ‘Anchor Pretensioning.” Both methods are similar turn-of-the-nut
procedures. (Contact the Department for more specific assistance.)

Where sufficient anchor bolt projection exists, install an additional top nut if a single nut exists.

Verify that the threads have been burred above the top nut to prevent loosening.
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5.1.2 Mast Arms

@ Maintenance and Inspection

Bolted Connections: - =
Inspect arm to column connections. e SR

Welded Connections:
Inspect 100 percent of all welds for visual evidence of
cracking.

= Cracks on traffic signal supports with mast arms may occur in the vertical
connection and generally initiate opposite the arm to shaft connection (
of the arm for single-arm structures).

= Cracks in the welded connection between the arm or column co i itiate at the
uppermost (12-0’clock) or lowermost (6-0’clock) positions of i
and oscillation (galloping) caused by wind loads.

ing to the proper
enance should be scheduled as

Document and immediately report any evidence of weld
officials for further investigation. Appropriate response
soon as possible if such cracks are observed.

5.1.3 Strain Poles
(@ Maintenance and Inspection

Bolted Connections:
Inspect connections.

Welded Connections:
Inspect 100 percent of all we
evidence of crackin
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5.1.4 Pedestal Poles \:\‘?:‘*

& —
Round
top cap

See Section 5.1.1 for pre- and post-installation procedures. In
addition ensure a round top cap is in place to minimize injuries.

5.1.5 Appurtenances Unrelated to Traffic Control

With the use of technology becoming more widespread,
appurtenances are sometimes installed on traffic signal supports
even though they are not for the purpose of controlling traffic.
These installations are discouraged on signal supports; however, if =
installed, a structural analysis should be performed to ensure the

signal support can handle the additional load(s) and a modification of the tr

_—— "
-
-

5.2 TRAFFIC SIGNAL INDICATIONS

Traffic signal indications provide the driver or pedestrian wit
through an intersection. It is essential that drivers and pedgsiki

typically include a Portland orange “hand” son” symbol as well as a numeric
countdown. This section explains not on icati e traffic signal housing in which the
indications are installed.

5.2.1 Traffic Signal Housiiag

As indicated in the Manual O
the part of the traffic signal se
two primary types offFraffic S

Vehicular Housing Pedestrian Housing

Traffic signal housings should be inspected routinely using the guidance materials provided in the TE-972
and TE-973 Forms (see Appendices F and G). These documents will provide the necessary details to
consider when providing both response and preventative maintenance. Additionally, the Traffic Signal
Permit, Publication 408 (i.e., “Highway Specifications”), and Publication 148 (i.e., “Traffic Standards —
Signals, TC-8800 Series™) are key materials that should be used to evaluate the pedestrian housing. The
importance of the traffic signal housing is critical to ensuring that the indications are protected.
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If a traffic signal housing needs to be replaced, please refer to Publication 35 (i.e., “Approved
Construction Materials,” also referenced as Bulletin 15) to determine what manufacturers and model
numbers are approved to the Department’s specifications. All installations shall follow Publication 408
(i.e., “Highway Specifications”) and Publication 148 (i.e., “Traffic Standards — Signals, TC-8800
Series”).

() Vehicular Traffic Signal Housing

Vehicular traffic signal housings supplement the indications through the use of appurte es such as

backplates, visors, and louvers.

Backplates are used to provide a dark contrast to the traffic

signal housing and indications to improve visibility. FHWA A
encourages their use on all approaches with a speed limit of
45 mph and above, and where sun glare, bright sky, and/or
complex or confusing backgrounds indicate a need for
enhanced traffic signal face target value. FHWA also
permits the use of a yellow retroreflective strip with a width <
of 1 to 3 inches placed around the perimeter of the
backplates with PennDOT Central Office approval.

Visors attach to the traffic signal housing and shi
improving visibility. Visors should be flat black i
typically cut-away where the bottom is ope
make it more difficult for drivers in adja
approach. Louvers may be installed ov
directions of travel for which they do n

raffic signals not intended for their
to further restrict indications’ view from

Traffic signal heads on mast using fixed-mounts as opposed to free-swing
mounts unless there is a co Hardware assemblies differ depending on whether the heads
are mounted mid-span or en

, like vehicular traffic signal housings, use visors to protect and
s. Screen visors can be used to protect the Light Emitting Diode (LED)

5.2.2 Light Emitting Diode (LED) Indications

The Energy Policy Act of 2005 (EPACT 2005) effectively eliminates the use of incandescent traffic
signal modules on new installations, and also encourages the upgrading of existing incandescent modules
to more energy efficient LED technology.

The Department has created the following four categories to place LED products and has developed
detailed specifications that take into account national practices, updated testing parameters, materials
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validation, and a 5-year warranty:

= Circular LED Vehicle Traffic Signal Module.
= 12-Inch LED Vehicle Arrow Traffic Signal Module.

= LED Pedestrian Signal Module. (Note, in accordance with Publication No. 149, all new pedestrian
signal heads shall be countdown pedestrian signals, except at locations where the crossing is so short
that the duration of the pedestrian change interval is 3 seconds or less.)

= LED Countdown Pedestrian Signal Module.

LED traffic signals can benefit a municipality since they use 80 to 90 percent les
incandescent bulbs, resulting in significant energy cost reductions. In additiont
to 7 years so maintenance cost reductions can also be realized with their us
the individual module slowly burns out since instead of an incandescent bul
LEDs should be periodically monitored for brightness level to ensure
failure.

One drawback to LEDs is that they do not generate heat (ther

issues with snow captured in the traffic signal housing. U

becomes a significant problem, a municipality sh
District to determine the proper course of action.

interim, if snow buildups restrict the si
immediately to ensure public safety.

The below table provides ex

12-Inch LED Vehicle
Arrow Modules

LED Countdown

Circular LED Modules Pedestrian Signal

Arrow modules = Hand/person

= Most commonly
used vehicular
indication

typically used for an
exclusive turn phase

Use of red arrow
now permitted in
some cases but
requires approval
from appropriate
District.

pedestrian crossing
signal

Should no longer be
used for new
installations except
where crossing so
short only 3 sec
change interval used

= Enhances safety
over conventional
pedestrian signal by
providing
pedestrians a visual
on how long they
have to cross the

street

Publication 191 (10-10)

Page 40



ftp://ftp.dot.state.pa.us/transfer/Traffic Signals/Product Specifications/Circular LED Vehicle Traffic Signal Modules (April 9, 2008).pdf�
ftp://ftp.dot.state.pa.us/transfer/Traffic Signals/Product Specifications/12-inch LED Vehicle Arrow Traffic Signal Modules (April 9, 2008).pdf�
ftp://ftp.dot.state.pa.us/transfer/Traffic Signals/Product Specifications/LED Pedestrian Countdown Signal Module (April 9, 2008).pdf�
ftp://ftp.dot.state.pa.us/transfer/Traffic Signals/Product Specifications/LED Pedestrian Countdown Signal Module (April 9, 2008).pdf�

Replaced by 2020 Edition of Publication 191

In accordance with PennDOT Publication 149 “Traffic Signal Design
Handbook” countdown pedestrian signals are now preferred and should
be used in lieu of hand/person pedestrian traffic signals. It is
recommended that a municipality upgrade to these pedestrian traffic
signals and adjust the Traffic Signal Permit accordingly.

5.2.3 Optically Programmed Traffic Signals

Optically programmed traffic signals are sometimes used at the

downstream signal of two closely-spaced traffic signals. They are
designed not to be visible from the first traffic signals so that drivers do not
conflicting traffic signal indications. They are also used at intersections wh
angles.

Please refer to Chapter 9.0 in Publication 149 (i.e., the “Traffic Si
guidance to ensure that the optically programmed signals are fufiCti

ook™) for additional

5.2.4 Louvers

Louvers are full-circle inserts with one or more bui -. - - LEFT o=
that restrict the viewing angle of the signal. Whe dt i s | TURN 18
. ; i i | S 4 | SIGHAL|E
installed with tunnel or full-circle visors. - : e

Although they serve the same basic pur
programmed traffic signals, they are no
also reduce the signal’s light output.

5.2.5 Incandescent In

ched the end of their useful
nt approved LED products in
uction Materials,” also

When incandescent4
life and need to be
Publication 35,

5.2.6 Preemption Fail Safe Lights

Emergency Vehicle Preemption (EVP) is used to override a traffic
signal’s standard phasing such that priority is given to an emergency
vehicle. This can work through detecting a siren sound or by a vehicle’s
transmitter being picked up by a receiver thereby preempting the traffic
signal to provide a green indication in the direction the emergency
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vehicle is moving. Such a system can improve traffic safety and reduce emergency response time.

Fail Safe, or confirmation lights, provide indication to the emergency vehicle driver whether the approach
is being preempted. The lights shall be mounted on traffic signal mast arms or strain wire, facing the
direction of approaching traffic. The confirmation light shall remain off/dark when emergency vehicle
preemption (EVP) is not active. When EVP is in operation, the confirmation light shall flash for the
preempted approach. Maintenance responsibilities include ensuring the lights are properly aligned with
each corresponding approach and testing for confirmation light off/dark operation using the appropriate
transmission signal for the particular area (acoustical, optical, etc.).

5.2.7 Strobe Lights
Some municipalities have used white strobe lights within red signal indicat

highway for a mile or more. However, studies indicate that the stro
FHWA has issued a final rule that prohibits the use of strobe light
Section 4D.06 of the MUTCD 2009 Edition). Therefore, these
routine maintenance and replace with other traffic signal re |

safety and
now included in
emoved as part of
Publication 35 (i.e.,

Publication 149 (Traffic Signal Design es key guidance when selecting the proper
detection system at an intersection. To e i effectiveness of each device it is recommended

. Fhese documents will provide the necessary details to consider
entative maintenance. The Traffic Signal Permit, Publication 408
blication 149 (i.e., “Traffic Signal Design Handbook™) are key

operation.
detection fully fanctional, its operation is generally efficient.
If an intersection lacks detection, unnecessary delay will occur
resulting in wasted fuel and increased emissions. An example
of a common occurrence with malfunctioning detection is a
failed loop detector for a left-turn lane. Upon failure the signal
controller is sent a signal to call the left-turn phase each cycle.
This occurs whether vehicles are present or not, holding
opposing traffic at a red indication. This again results in
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increased emissions and delays.
@ Loop Detection

Loop detection uses electrically charged cables to detect traffic that is located in the detection zone. For
small intersections loop detection is very cost effective. Drawbacks of loops, however, include disruption
to traffic during installation since they are an intrusive type of technology in which saw-cuts are made
into the pavement. Loops require regular replacement as a result of pavement failure due to heavy truck
traffic and freeze-thaw cycles. Also, future milling and resurfacing generally requires ops be re-
installed. Loops preclude one from modifying the detection zone once installed.

When loops fail it is for a number of reasons. These can include, but are not li

= Loop sensitivity of the detector card is set too low and in need of adjust
= Pavement cracking and shifting.

= Breakdown of wire insulation.

= Poor sealants or inadequate sealant application.

= Inadequate splices or electrical connections due to | , moisture, or corrosion.
= Damage caused by construction activities.
= Lightning/electrical surges

= “Stuck” loop in which case the loop d pressing loop detector reset button, or
if an older detector, turning a knob

Corrective actions can range from simp
repair and new loop installation.

(b) Video Detection S

Video detection systems are t eo cameras for the detection of vehicles by sending a video
i ssor in the controller cabinet. These systems in unigque cases can
CTV) system where the video feed is transmitted to monitors at the
Operations Center. The detection zones which are created for the
plugging a laptop into the traffic signal controller. A benefit to video
may be removed, replaced, or redrawn at any time. Other benefits include

and motorcycles as well as a single camera being capable of detecting an entire

be part of a closed ci
municipality
camera(s)
detectiomi

,
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A major benefit of video detection is that it is a non-intrusive technology. When used at intersections with
multi-lane approaches it can become more cost-effective when compared to using loop detection. Video
detection can be installed with little impact to moving traffic and when the pavement deteriorates and/or
is resurfaced the camera still functions. Cameras must be mounted at a required height over the roadway
in order to effectively detect vehicles. It should be noted that with those traffic signals where volume-
density (advanced) detection is used, video cameras mounted on mast arms generally cannot adequately
perform volume-density detection. They must be either mounted close to the point of detgction or at a
much greater height.

Disadvantages of video image detection are the initial capital costs and that they ffected by
camera motion from the wind. In addition, light level and sun glare can cause gr
elements such as fog, rain and snow can affect its operations and result in f
introduction of this technology, dramatic improvements have minimized the
cameras. Even so, preventative maintenance must be performed by ified

(© Microwave Detection System

Microwave detection is mounted above the roadway to de

this system is that it cannot detect stopped vehicl
detected, the call to the controller is locked, and i

protected phase called upon. Benefits o
relatively unaffected by inclement weat

(d) Infrared Detection

Infrared detection is another
reliable and allows f
radiation of vehicl
be used to detect bot

f detection that is highly

. orks by detecting thermal

is independent of weather and can
ionary vehicles. They require very

which is in ithin the pavement in the center of a travel lane. Both
stationary an
to an access point which then relays the information to the traffic signal
controller. The benefit of wireless detection is that it does not require costly
trenching and wiring. It is lane intrusive, however, disrupting traffic flow,
but installation is relatively quick. Sensors operate on battery power which
can last up to 10 years. These sensors are virtually maintenance free.

® Digital Wave Radar

Digital Wave Radar is a non-intrusive radar technology used for advance/dilemma zone detection.
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Systems are capable of detecting vehicle presence and speed in order to identify vehicles within the
dilemma zone, the zone in which a driver would find it difficult to safely stop as the light changes from
green to yellow. Gaps within the dilemma zone shall then be identified such that the corresponding phase
call will be dropped and the phase safely terminated. Maintenance includes ensuring that gaps are being
properly identified by the system, the sensor is mounted securely, vehicles are being detected in only one
direction, and that all cables and connections are properly secured.

5.3.2 Pedestrian Detection “Push Button” Detection

Push-button sensors activate a pedestrian
signal for crossing a particular leg of an
intersection. A circuit closure, created when a
pedestrian pushes the button, causes a low-
voltage current to flow to the controller,
activating the call for the pedestrian phase.

Maintenance includes ensuring the button
moves freely and activates the appropriate
pedestrian phase. If two buttons for crossing in dlfferent
appropriate signing should be in place to ensure that i
to which approach. Signs should be securely mou
addition, any noticeably short timing for safe pe
addressed.

Accessible pedestrian signal (APS) use |

in the U.S. after having been used for q B [ oo
Japan. This is a device for the V|suaIIy| i | | l“‘”ﬂ?i?ﬁé’ﬁéu‘% K
information to pedestrians in a . S grons
verbal messages, and/or vib . i - Nowamom |
sound is integrated into the ing. [ L o

the user can locate the button
device in the form
identify for which
traffic signal.

ch helps the pedestrian to
is intended to activate the

f audible message or tone

= Delay between onset of walk interval and start of speech message
= Failure due to wire short going to the vibrator cover/pushbutton.
= Mechanical failure of pushbutton magnetic switch

= Failure of control board

»  Faulty pedestrian driver
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5.4 TRAFFIC SIGNAL CONTROLLERS

Several types of traffic signal controllers are used in Pennsylvania. The most common are NEMA
controllers. These controllers used function-based standards. The first was the NEMA TS1 standard in
1976 which was developed as the first industry-wide signal controller standard allowing for
interchangeability between manufacturers. NEMA TS2 replaced the TS1 standard. It allows for high-
speed communication between equipment and for future expandability. There isa NEMA TS2 Type 1
which allows for this high speed communications and a Type 2 which retains TS1 type cannectors to
allow for a degree of downward capability.

Type 2070 Controllers are an advanced type of controller, modular in design, a

for use with traffic management applications. Type 2070 Controllers are
Pittsburgh and Philadelphia.

Type 170 Controllers are most often used in the City of Pittsburgh
controllers were developed by New York and California and ar
hardware-based standards is to provide flexibility with interc
replacing components when the 170 controllers are in ne re

5.4.1 Controller Function
() Local Controller

The local controller resides at
the intersection in which it

controls and its function is to
control a single intersection. 4}
The exception is when it is g8 Hgleg i
operating two closely spacedy | ’
offset traffic signals apd has

coordinated signal system. It
is at this intersection where
all other intersection phases - :
are referenced, typically referred to as “offset” This is the time before or after the reference phase, for
example beginning of the major street green, that another signal’s same phase would begin.
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5.4.2 Controller Maintenance
Controllers should be evaluated considering the following:

= When were signal timings last revised? Both the Department and FHWA recommend reviewing the
timings every 3 to 5 years or if traffic volumes have significantly changed such that operation is
inefficient.

= |s phasing appropriate? Are additions, deletions, or modifications of phasing necess

= Does controller operation need an updated from pretimed to actuated?
= Are the yellow and red clearance change intervals appropriate?

= |f a master controller, is it operating appropriately? Are signals runnin

vehicle impacts?
= Check indicator lamps and replace if burned out.
= Check that phases are being appropriately called

= The Department strongly suggests that all el
traffic signal controllers.

5.4.3 Conflict Monitor

A conflict monitor, or the more sophisti
unit (MMU), continuously ch

lashing operation. This is a
significant proble are simultaneously displayed on
al controllers require conflict

occur, or the worst condition, steady green on conflicting approaches. One of the following test
procedures should be conducted to ensure proper conflict monitor operation:

= Test conflict monitor yearly by a computerized conflict monitor tester. To assure the reliability of the
computerized monitor tester, a calibration of the unit is to be done annually. The units need to be
returned to the appropriate manufacturer in order for this calibration to be done properly.

= Perform conflict monitor test by removing the monitor and running a complete test with the conflict
monitor tester unit. A spare monitor should be installed temporarily while the test is being performed

Publication 191 (10-10) Page 47



Replaced by 2020 Edition of Publication 191

or monitors may be shop-tested by rotating pre-tested monitors to the field. Documentation of the
tested monitor should include the following:

1. Date

2. Name of Technician

3. Location - includes intersection name, city and/or county

4. Serial number of conflict monitor

5. Comments regarding fail or pass conditions, i.e. which streets were yellow/red during the test

= Failed monitors should be either repaired so that they pass the above-describe
replaced with a monitor that passes the test.

Although extremely thorough, the computerized testing tests only the unit i

that chew on electrical wires/cables.

5.4.4 Time Clock Flashing Warning Devices

Flashing warning devices that are to be activated duri
with time clock. It is important that these devices o

is in session. This enhances the meaning of
hours the device may generate motorist

, programming a calendar (school, holidays, and
ot in session (unexpected school closure for
| be disabled.

Test all radio communications at each intersection to ensure no faults are detected in the radio diagnostics
and the received signal strength indicator (RSSI) is within the acceptable fade margin. Adjustments shall
be made to correct any deficiencies found in the communications system. If the radio or associated
equipment needs to be replaced it shall be done in accordance with Section 957 of Publication 408 (i.e.,
“Highway Specifications™) and the manufacturer’s recommendations.
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5.5.3 Time-Based
Ensure time clock is checked regularly for accuracy and that it is adjusted for daylight savings time.

Where GPS clocks are used, periodically inspect to ensure they are operational, otherwise such clocks are
virtually maintenance-free.

5.5.4 TMC-Activated/Closed-Loop Systems

Closed-loop systems consist of a number of local intersection controllers that all con
controller and then tie into a central computer. This central computer can be a muni
Transportation Management Center. Closed-loop systems sometimes include vi
detection of vehicle as it relates to a signal’s operation but also for the detecti
incidents.

Maintenance of the closed-loop system is really covered through mai
components. The primary maintenance for closed-loop systems, h
communication between all components is functioning proper osed- are expensive and
even a failure of one of its low-cost components can render th

5.5.5 Traffic Signal Software and Firmware

Regular updates to traffic signal software or firm i t to avoid problems that manufacturers
become aware of and address with the upgr nicipality is on the manufacturers’
mailing or email list so that they are notifi

5.6 VEHICLE PREEMPTIO

Vehicle preemption system
ambulance, and police cars,
way by interrupting the norm

icles considered a priority such as fire engines,
sit vehicles. These priority vehicles preempt the right-of-
of a signal or signals along a route to allow for their safe

systems.

If the preemptiol’system needs to be replaced, please refer to Publication 35 (i.e., “Approved
Construction Materials,” also referenced as Bulletin 15) to determine what manufacturers and model
numbers are approved to the Department’s specifications. All installations shall follow Publication 408
(i.e., “Highway Specifications”) and the manufacturer recommended procedures.

5.6.1 Optical and Acoustical Emergency Vehicle Preemption

As discussed in Section 5.2.6, optical emergency vehicle preemption (EVP) uses fail safe, or confirmation
lights, to provide indication to the driver whether the approach is being preempted. When EVP is in
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operation, the confirmation light flashes for the preempted approach and is dark for the conflicting
approaches. Maintenance responsibilities include ensuring the lights are properly aligned with each
corresponding approach and testing for confirmation light off/dark operation using the appropriate
transmission signal for the particular area (acoustical, optical, etc.).

For sound-based systems, periodically test the emergency vehicle sirens for compliance with Class A
siren specifications.

5.6.2 GPS Emergency Vehicle Preemption

With global position system (GPS) EVP, vehicles are equipped with a driver’s
positioning system (GPS), and data radio. A driver inputs pertinent details a
console notifies the driver of the time remaining to the destination. Priority
transmitted by the vehicle to a centrally located base station when the vehicl
Communication techniques include transmission of priority request:
center by digital channels and transmission of the signal priority ¢
intersection using spread spectrum radio or optical links. Ther
EVP. Problems with communication links are identified dugin

ontrol center to the
aintenance for GPS

5.6.3 Button Activated

Button activated emergency preemption operates
company/emergency building. Verify butto

ithin a building such as a fire
place, or clean as necessary.

Queue and ramp preemption are used to gueue from the point of detection to clear a traffic
signal. Typically this includ m a limited access route. This type of detection turns
the signal green to clear tra r other roadway so that it does not back up onto a freeway or
other major area of conflict.

Where adjacent tra in close proximity to the off-ramp traffic signal with ramp
ion, i 0 preempt these signals so that queuing does not occur from these

Railroad preemption is typically used when a highway-rail grade crossing is so close to a signalized
intersection that queuing (i.e., traffic back-ups) from the intersection could encroach or extend beyond the
rail crossing. The objective of standard railroad preemption is to detect the presence of an approaching
train and then to have the traffic signal quickly provide a green signal indication to traffic on the approach
with the rail crossing so that no vehicles will be standing on the grade crossing.

Another variation is the use of a pre-signal, i.e., a regular R-Y-G set of traffic control signals in advance
of the highway-rail grade crossing that turns red before the traffic control signal at the nearby signalized
intersection so that no traffic is ever stopped in the immediate grade crossing area. In order to ensure that
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traffic is not queued in the vicinity of the grade crossing, standard vehicular detection is used on this
section of highway. Refer to Section 5.3 for maintenance of these detection devices.

5.6.6 Transit Signal Priority

The objective of Transit Signal Priority (TSP) is maintaining schedules and improved transit travel time

efficiency while at the same time minimizing impacts to normal traffic operations. A detection system lets
the TSP system know where the vehicle requesting signal priority is located. This detecti
communicates with a priority request generator which alerts the traffic control syste
would like to receive priority. Software processes the request and decides whether

5.7 ELECTRICAL DISTRIBUTION

Electrical distribution consists of all the electrical component e a traffic signal.

most state-of-the-art traffic

signal could operate ineffectively. This section provid of what to look for when
performing maintenance and inspection. Refer to A ore detailed preventative
maintenance procedures. The Traffic Signal Permi , “Highway Specifications™), and
Publication 148 (i.e., “Traffic Standards — Signals, s”) are also key materials that should be

When replacing electrical distribution ¢
Construction Materials,” also reference
numbers are approved to the Departmen

e refer to Publication 35 (i.e., “Approved

o0 determine what manufacturers and model

s. All installations shall follow Publication 408
ommended procedures.

Various electrical distributio ummarized in the following table.

Junction bo to ensure they remain sealed from
lace. Replace any cracked covers. Any

the ground elevation and that no erosion is
water. Also inspect inside the junction box and
afts for abnormal amounts of water or water damage.

Conduit

Ensure that any penetrations of conduit from equipment are sealed using
electrical duct seal. Any exposed conduit should be buried. Any visible
conduit that is crushed or cracked should be replaced.
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Emergency Generator Connection

An emergency generator can be used when the controller provides
switchover capability through the use of a generator adaptor kit. It is
essential that the plug on the controllers is compatible with the receptacle
on the generator. Maintenance includes inspection of the disconnect
enclosure, transfer switch, surge protection, and connector cable assembly.

Controller

Test for grounding, corrosion, and loose connections. Ensure fuses or
power breakers are functioning. Clean or replace air filter as necess

Service Disconnect

The power service disconnect box is to be properlyilock ee of rust.

Backup Power

For Uninterrupted Power Sup
inspect to ensure no faults a
working order. If any proble

ckup Unit (BBU),
hat the unit is in proper
e unit shall be replaced in

tning Protection Systems) standard is the standard,
and critical a jons include inductive loops, video cameras, pedestrian
pushbutton loopsyservice loops for controls or signals that exit or enter the
cabinet, and the AC that supplies the power.

Splices
All splices should be inspected to ensure they are all solidly connected and not degraded. If deterioration

is identified, splices shall be replaced in accordance with Section 954 of Publication 408 (i.e., “Highway
Specifications”).
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5.8 TRAFFIC SIGNAL SIGNING

At traffic signals, signing is used to regulate traffic flows, designate the use of approach lanes, restrict
certain movements, and guide motorists. Missing signs could confuse motorists or cause a conflict that
may otherwise not occur if the appropriate regulatory signs were in place.

Each sign should be inspected routinely using the guidance materials provided in Forms TE-972 and
TE-973 (see Appendices F and G). These documents will provide the necessary details tg,consider when
providing both response and preventative maintenance. The Traffic Signal Permit, Pu n 408 (i.e.,
“Highway Specifications™), Publication 111M (i.e., “Traffic Control Pavement Ma andiSigning
Standards,” TC-8600 and TC-8700 Series), )
Publication 236M (i.e., “Handbook of Approved
Signs”™), and Publication 148 (i.e., “Traffic
Standards — Signals, TC-8800 Series™) are key
materials that should be used when inspecting
signs.

If signs need to be replaced, please refer to
Publication 35 (i.e., “Approved Construction
Materials,” also referenced as Bulletin 15) to
determine what manufacturers are approved to
the Department’s specifications. All installations
shall follow Publication 408 (i.e., Highway
Specifications”) and manufacturer recom
procedures.

As a final item, signs must conform to imum retroreflectivity values in Section 2A.08 of the
MUTCD 2009 Edition.

5.8.1 Overhead Signs

Overhead signing
are mounted adjace
RED, or Stre
approach.
motorists,i

signs mounted on mast arms or span wire. Most often these signs
als. Examples include LEFT TURN SIGNAL, NO TURN ON
is also mounted overhead in advance of a multilane intersection

nes to minimize the potential for sideswipe crashes. These signs become
n snow covers the pavement and the markings which supplement these signs. It
ertaining to operation

Mounting should follow the recommendations
provided in Publication 148 (i.e., “Traffic
Standards — Signals, TC-8800 Series™).

Prior to adding additional signs or replacing
existing signs with larger sizes, it is important to:

e Ensure that the sign structure is capable

of accommodating the additional loading Appropriate overhead lane use
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(see Chapter 20.0 in Publication 149).

e Obtain a required revision of the traffic signal permit.

5.8.2 Ground Mounted Signs

Ground mounted signs also consist of turn restrictions and lane use control, as well as numerous other

regulatory signing. Signs should be securely mounted with no evidence of damage. This signing should
also be included on the traffic signal permit if it pertains to traffic signal operation. Fi pections
should confirm there are no missing signs.

5.8.3 Signs on Traffic Signal Pedestal Supports

material.

5.8.4 Internally llluminated Signs

Ensure that mast arm bracket connections are secure
service disconnect box. Ensure drain holes in the
corrosion is present. Ensure the transparent reflec
when not energized. Inspect entrance juncti
sign assembly. Inspect photocell and LE
allow the sign to swing freely.

er-tight seal is still provided to the
ry. Ensure that any swing brackets

Markings shoul@be inspected routinely using the guidance materials provided in Forms TE-972 and
TE-973 (see Appendices F and G) when providing response and preventative maintenance. The Traffic
Signal Permit, Publication 408 (i.e., “Highway Specifications”), and Publication 111M (i.e., “Traffic
Control Pavement Markings and Signing Standards,” TC-8600 and TC-8700 Series) are key materials
that should be used when reviewing pavement markings.

All pavement markings are required to be retroreflective. The Federal Highway Administration (FHWA)
is also in the process of “raising the bar” on quality control by establishing minimum retroreflectivity
values.
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If pavement markings need to be replaced, refer to Publication 35 (i.e., “Approved Construction
Materials,” also referenced as Bulletin 15) to determine what manufacturers are approved to the
Department’s specifications. All installations shall follow Publication 408 (i.e., “Highway
Specifications™) and manufacturer recommended procedures.

5.9.1 Longitudinal Pavement Markings

These include markings that run in the direction of travel. Currently on State highways,
maintains longitudinal pavement markings.

Department

5.9.2 Transverse Markings

Transverse markings are those which run perpendicular to direction of trave
lines, and crosswalks. Maintenance of these markings is the responsihility of
traffic signal is on a State road at a traffic signal.

These markings need replaced frequently since they are drive
encouraged to specify preformed thermoplastic markings taye
markings.

5.9.3 Legend Markings

Legend markings are used to designate
lane. At signalized intersections, they f
include “Arrows” and “ONLY”
Maintenance of these marki
of the municipality, even if
traffic signal. These marking
frequently since, li
driven over freque
encouraged to
material.

Poorly maintained pavement markings

S Pavement marking legends need to conform to the plan
: sheet in the traffic signal permit. However, the word
“ONLY" is currently required only on through lanes
that become mandatory turn lanes. For example,
ONLY is no longer required where it is obvious to
motorists that a left-turn or right-turn lane is an added
lane at an intersection. Therefore, if these words are
included on the traffic signal permit for turn lanes,
consider requesting a change in the permit to eliminate

Example of pavement markings in good them.
Arnnditinn
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5.10 SIDEWALKS AND ADA CURB RAMPS

Municipalities are also responsible for pedestrian accommodations, including sidewalks and curb ramps.
Moreover, whenever an existing pedestrian facility is replaced, it must either be brought into compliance
with PennDOT’s standards or have an approved Technically Infeasible Form for any element that does
not meet full compliance.

Publication 149 contains additional guidance on when the revisions must be made and what provisions
must be followed (see Sections 19.4 and 19.5 in Publication 149, respectively).
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6. TRAFFIC SIGNAL RETIMING AND EQUIPMENT UPGRADE
ACTIVITIES

6.1 GENERAL

After traffic signals are installed, traffic volumes change and new technologies are developed. Therefore,
the Department encourages municipalities to reexamine the traffic signal timing and the gguipment about
every 3 to 5 years to see if changes would be helpful to improve traffic flow and safe e “retiming” of
a traffic signal should reduce not only delays, but also reduce emissions and motogi

When traffic signal retiming activities are to occur, the Department recomm
Highway Administration’s (FHWA) Traffic Signal Timing Manual. This
guide of traffic signal timing concepts, analytical procedures, and applicatio practices.

Traffic signal equipment upgrades, and phasing and timing change odification of the

traffic signal permit. (See Chapter 9 for design modifications.

6.2 REGIONALIZATION

Sometimes it is best to pursue retiming of traffic regional approach because it is desirable
ame corridor. It is also more
economical to perform reviews on a regio s-of-scale and the possible elimination

of performing new traffic counts due to r; cies within a region. In addition, expediting traffic flow
at one intersection may not produce the other bottlenecks remain.

Regionalization also helps to encourage ithin a region. A coordinated traffic signal system
is in the best interest of the tr, ipal boundaries mean nothing to the motorist. For

example, a three mile corrid , iple traffic signals may involve several municipalities. Motorist
delay should be minimized a ' coordinating and retiming all traffic signals no matter
where the traffic sig i ple relates to equipment consistency. Instead of upgrading

Regionalizati also bring the benefits of obtaining more affordable contracts, obtaining relationships
with neighboring municipalities, and becoming more knowledgeable of proper and best practice timing
and upgrading techniques. Regionalization requires multi-municipal maintenance and/or operational
agreements as outlined in Chapter 11. Regional planning partners can assist with multi-municipal
agreements.

6.3 RETIMING EFFORTS

Traffic signal timing can range from the very simple (e.g., pretimed operation at an isolated intersection)
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to very complex (e.g., interconnected traffic signal system with adaptive traffic control system). In any
case, it is important to maintain effective traffic signal timing plans. By providing motorists with efficient
traffic signal timings, delay is reduced and complaints to the municipality relative to traffic signal
operation are reduced.

The Federal Highway Administration (FHWA) has indicated that traffic signal retiming does not

necessarily require a significant amount of effort. They have suggested that it takes approximately 40
hours of labor, at a cost of approximately $2,000 to $5,000 per intersection, which would,include
collecting the traffic volume data, evaluating those volumes to develop three timing pl pically the
peak traffic periods), and then implementing those timings in the field.

Additionally, FHWA has published a document entitled, “Signal Timing on a.Sh
note that the biggest cost for traffic signal retiming is for data collection. T
a “short-count method” using the following steps:

1. Determine the beginning and ending time of the period for.
represent.

2. Within this time window identified above, start a stop w ends for the
through movement on the approach being obser

3. Record the number of vehicles turning left,
end of yellow to the end of yellow durin

and righ the cycle measured from the
4. Continue recording the counts at the

5. For the last cycle, add the num i queue (if any) to the count for the last cycle.
6. Record the time on the stop wa

traffic demal i@ was last timed. This change in As congestion increases, traffic
traffic d_em _ land-use changes, general Sl TG G 5 (e @y
t impacts, or other factors. effective way to increase

capacity other than high-priced
While t g can be identified in several different capacity-adding projects.
ways, call e public are one of the most common reasons for For that reason, both FHWA
reviewing int on operations. It is not possible for municipal and the Department
officials to be present at every intersection each hour of the day to recommend retiming traffic

evaluate operations so motorist complaints are one of the best ways to | Signals every 3to 5 years.

identify problems. Most complaints involve motorists being annoyed
by waiting at a red signal indication when there are no vehicles
present on any other approach (which may be due to lack of or a
malfunctioning detection), or when they have to stop at successive traffic

signals in a corridor (coordination not present or operational). Motorists could

be frustrated by having to wait several cycles at an intersection when they see other approaches to a traffic
signal clearing in one cycle. These are all valid complaints that should not be ignored. Simple timing
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adjustments can result in significant benefits.

Keep in mind that in some cases public complaints cannot be resolved because they are not aware of the
other traffic signal operations constraints (involving pedestrian clearance times, progression, or other
factors). When evaluating and responding to citizen calls or other correspondence, make sure to capture
the following information to ensure that the issue is investigated appropriately:

= Name and contact information

= Location information
= Time-of-day of problem
= Description of problem

response to the citizen (if necessary).
Signal timing maintenance occurs not only due to motorist ¢

» Land use changes

= Population growth A Best Practice

It is good to keep a digital
backup of all signal timings to
ensure that the appropriate
timings can be quickly restored
if needed. In fact, Engineering
Districts may request

= Construction work zone or a tempo ffic si municipalities do this as part of
an agreement.

= Change in flow profiles (volume and classifi
» Incident management

= Special Events

= Traffic signal equipment

= Scheduled or periodic t imning

= High frequency ojrate of

Once the need for t
document usi

ng has been identified, follow the procedure in Exhibit 6.1 and
-973 (see Appendices F and G).
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Exhibit 6.1: Signal Retiming Flowchart

Schedule a field visit for the type and time of day in which the problem

was identified

4

Assemble the traffic signal permit and the traffic volume information if
available

4

Observe the physical condition of traffic signal hardware and perform a
physical inspection of ccontroller cabinet components

Q ‘

Check operability of all cabinet components either through cbservation
or diagnostics

a

Compare controller timing settings with timing documentation on the
traffic signal permit

Qualitatively compare traffic conditions with the traffic count data to
determine if demands have changed

v 4

Identify whether the adjustments are intended for congested or under-
saturated conditions, depending on time of day in which problems are
known

&

Determine the procedure to be followed for the traffic signal retiming
(not a field item)

4

Evaluate the impact of the timing changes by observing the intersection

for a minimum of one hour during morning, midday, and evening peak
(and off-peak if necessary)

The development of traffic signal timing plans can be accomplished through the use of a number of
computer software packages including the Highway Capacity Software (HCS), Synchro and Simtraffic,
and others. Since new software packages are being developed, municipalities are encouraged to review
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Chapter 12 of Publication 46 or contact the local PennDOT District to identify the appropriate analysis
tool to be used. All traffic signal timing modifications should be developed by an engineer and
implemented by a traffic signal specialist or technician.

The Department is currently developing a traffic signal retiming program; therefore, a municipality may
wish to contact their Engineering District Office for any updates.

6.4 UPGRADE OPPORTUNITIES

In addition to retiming efforts, equipment upgrades can also contribute to the effici
traffic signal. As part of routine maintenance or operational audits, the followin

= Replace incandescent bulbs with Light Emitting Diodes (LEDS)
= Replace inductive loop detectors with video detection

= Replace physical interconnection with spread-spectrum r
= Install emergency vehicle preemption (EVP)

= Install countdown pedestrian signals (now requir i Publication 149) to improve
safety for pedestrians or where no pedestrian i install countdown signals and
push buttons

= Install adaptive traffic signal control th
= Add an uninterruptible power suppl

= Add surge protection devices to re ightning damage

6.5 BENEFIT
Studies around the co that the benefits of area-wide signal timing outweigh the costs
40:1 (or mo -date signal timing include shorter commute times, improved air

quality, red and severity of crashes, and reduced driver frustration. Specifically, the

Reduce e up to 25%

= Reduce stops 10-40%

= Reduce fuel consumption up to 10%

= Reduce harmful emissions up to 22%, resulting in cleaner air.

For example, traffic signal timing upgrades would result in a savings of almost 17 billion gallons of fuel
per year on a nationwide basis.

® Traffic Signal Timing Manual, FHWA, FHWA-HOP-08-024, Section 1.1.5.
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Numerous programs exist in the State which have proven the benefit of traffic signal upgrades as shown
in Exhibit 6.2.

Exhibit 6.2: Signal Upgrade Programs

Program Description/Benefits

= Program which identifies immediate, short-term, and long-
term improvements on a signalized corrido
consumption, emissions, and delay.

PennDOT Congested Corridor * Includes recommendations for traffi g as well
Improvement Program (CCIP) as infrastructure upgrades.

= Goal of CCIP program is a 20 rridor
delay.

= Program which evalu i6,Si imings and the need
for upgrades.

PennDOT Traffic Signal include _ etection, and the use
Enhancement Initiative (TSEI)

Southwestern Pennsylvania i ding to assist in upgrading signal systems in the
Commission (SPC) Signals In i
Coordination with Upgrades (SINC-
UP) program

Equipment upgrad
to the traffic signal.
increase the

enefits by providing additional efficiency and safety components
pgrades may also reduce the number of crashes and therefore

s) can reduce energy consumption by almost 80%

etection would reduce the maintenance costs associated with replacing
have a higher failure rate

= Emergency vehicle preemption can reduce response times by 16-23%
= Countdown pedestrian signal heads can reduce confusion for pedestrians crossing the street
= Adaptive traffic control signal systems can reduce delay up to 22% over typical time-of-day timing.

* Evans City (S.R. 68/528) SINC-UP Project Before & After Study, Southwestern Pennsylvania Commission, 2008.
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7. TRAFFIC SIGNAL MAINTENANCE AGREEMENTS

Traffic signals are owned and maintained by the municipalities. Moreover, when the Department issues a
Traffic Signal Permit (PennDOT Form TE-964), the Department clearly indicates that it is the
responsibility of the municipality to maintain the traffic signal in a safe condition at all times.

However, if the intention is to use any State or federal funds to construct the traffic signal, the Department

also requires that the municipality enter into a Traffic Signal o
Maintenance Agreement with the Department prior to the design and If the District determines that a
construction of the signal. The purpose of this agreement is to fulfill traffic signal is not being

the State’s fiduciary responsibility to the citizens of the properly maintained and safety

Commonwealth by ensuring that the limited State and federal funds are :; being Comp_flclﬁ_“iseda_thel
not wasted and the traffic signal equipment is transferred properly. n;ﬂsr:{]"eemuvr‘]"icigﬂfaf'f?ée y
After all, it would be an embarrassment to the Department and local signal owner to take
residents if, after the traffic signal was installed, it was not properly appropriate corrective action.
energized or maintained.

The purpose of this chapter is to discuss the Traffic Signal
Maintenance Agreement.

7.1 GENERAL PROVISIONS

The ““Commonwealth and Municipal Traffi
and the municipality, and it addresses th
installation. This traffic signal mainten
signalized intersections within the mun
contains very detailed maintenance resp

nd operation of the traffic signal
n be for a single intersection, or for multiple
ument is a standard statewide agreement that

attach a copy of the municipa ion t ed the execution and attestation of the traffic signal
maintenance agreement. A ¢ mplate for the traffic signal maintenance agreement is included

aintenance agreement should not be altered from the
already approved la ent’s Office of Chief Counsel.

a contract, and if by contract, it requires a municipality to provide the
of the traffic signal maintenance agreement or contract that the

A. Preventive and Response Maintenance

B. Recordkeeping

C. Signal Maintenance Organization

D. Contractor Integrity Provisions

E. The Americans With Disabilities Act

F. Contract Provisions — Right to Know Law 8-K-1532
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7.2 EXHIBITS

Exhibit A, Preventative and Response Maintenance.

This exhibit defines the level of preventative maintenance and response maintenance that is required by
the municipality as discussed in Chapter 3 of this publication.

Exhibit B, Recordkeeping.

Because accurate maintenance records are essential to document the preventative
and to be better able to estimate the need for spare hardware, each municipality the, Traffic
Signal Maintenance Agreement is required to use the same basic recordkeepi
authorized by the Department. The following three forms are identified in
in Appendices E, F, and G respectively:

» TE-971 — Master Signal Maintenance Log
= TE-972 - Response Maintenance Record

=  TE-973 — Preventative Maintenance Record

Since municipalities sometimes contract with differe
maintaining good records cannot be overemphasiz
intersection folders in the municipal building, si
building.

ors, the importance of
should reside in separate
e shop, or some other weather-protected

Exhibit C — Maintenance Organization.

This exhibit addresses the personnel cla i he municipality needs to maintain if they perform
ce for the Department and the municipality to
“which would generally come into play when the

ent or a higher level of complexity is involved.

mutually agree to specific tr,
municipality is exposed to n

This exhibit i egrity provisions that apply for any traffic signal maintenance
contractor.

requirements to comply with the Americans with Disability Act, to avoid
discriminati st any person with a disability, and to absolve the Commonwealth of Pennsylvania of
all actions due t@failure to comply with the Act.

Specifically, a municipality should be aware of the requirements of the Department’s Standard Drawing
No. RC-67, which is in Publication 72M (i.e., “Standards for Road Construction”). These standard
drawings define the details required for curb ramps and sidewalk features in order to satisfy the ADA
requirements (see ftp://ftp.dot.state.pa.us/public/Bureaus/design/PUB72M/RC-67M_c3.pdf).
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8. MUNICIPAL SERVICE PURCHASE CONTRACTS

Most municipalities do not have the in-house expertise, staffing, equipment, or inventory of parts
necessary to service and maintain traffic signal equipment. Therefore, the preferred method of
maintaining traffic signals is by a traffic signal contractor.

A number of options are available to select a traffic signal contractor:

= Jow-bid;
= qualifications-based selection;

= two-step process (first low-bid, then request qualifications from say the

needs to estimate a certain number of hours and replacement parts to
side of the equation. Similarly, basing everything on qualifications
project management, and the distance between the contractor’s
subjective. Therefore, perhaps the best criteria is to make it a
from the two or three lowest bidders and then make the fi ased on perceived qualifications.
It is also a good idea to request references.

expertise, personnel,
ic signals) is

If the municipality uses a contractor to performt
agreement between the Department and the muni
municipality provides the Department with
Unlike the above traffic signal maintena
there is no standard format for the docu
some creativity and flexibility. For exa
can establish hourly labor and equipmen
equipment; etc.

nals, Chapter 4 of the

e C-3 in Appendix C) requires that the
they use to obtain these services.

e Department and the municipality,

s municipality and a maintenance contractor
es can call it a contract or an agreement; they
etailed unit prices for almost countless types of

A copy of one type of docu ppendix | as a “Municipal Service Agreement for
Maintenance of Traffig Signal

the contractors

8.1 TYPICAL PROVISIONS

Municipalities are encouraged to ensure that contracts or agreements between the municipality and the
contractor address, as a minimum, the following issues to minimize potential legal battles:

= A minimum duration of the contract or agreement needs to be established (e.g., a 3-year contract with
an option for renewal).
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» What materials need to be stockpiled by the contractor?
= Define the schedule for annual preventative maintenance and the on-call response time.

= Establish any charges and the periods of time they apply. For example, specify hourly charges for
service personnel, flaggers, crane trucks, auger trucks, backhoes, etc., for both regular business hours
and non-business hours (emergency call outs).

= What additional charges are necessary for late payment?

= The applicable publications listed in Chapter 1 of Publication 191.

8.2 ACCREDITATION — DEPARTMENT / IMSA

As noted in Chapter 3, the contractor and the municipal personnel should b
appropriate training to assure that they have a thorough understanding of cur
technologies and proper maintenance procedures. The Department
require their traffic signal maintenance contractor satisfactorily co ion program

(IMSA).

At a minimum, the Department recommends IMSA
LTAP’s Temporary Traffic Control Training) and
effectively understand traffic signal maintenance
Signal Level 3, IMSA Traffic Signal Inspecti
obtain a full understanding of traffic sign
for additional training details.)

rol Safety Certification (or
Level 1 Training to

Traffic Signal Level 2, IMSA Traffic
ignal courses may be desirable to

8.3 ESTIMATING PRICES

Exhibit 2.1 includes some o mon unit prices related to traffic signals. However,
municipalities are encouraged ices from recent Department-administered projects to get a
sense of current cos Although these costs include typical labor costs, maintenance
costs tend to be hig truction costs because old components frequently need to be
removed before new be installed. In addition, maintenance normally involves smaller
quantities t

Thep understanding future costs is to avoid sticker shock and to help a municpality plan
and b

84 SP ATIONS

When available, municipalities should use Publication 408 (i.e., “Highway Specifications”) for all
replacement components for the following reasons:

v The original construction plans would have used PennDOT’s standards and all replacement items
should follow the same criteria so that the traffic signal continues to conform to the traffic signal
permit.

v Uniform, standardized specifications simplifies installation and maintenance for contractors and
makes it less likely that compatibility issues will evolve.
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v' Sole source items tend to be significantly higher in cost

In the event that PennDOT does not have a specification, municipalities are encouraged to keep their
special provisions as generic as possible to avoid proprietary items. Only items critical to the
interconnection of traffic signals should be considered as proprietary. However, municipalities are
encouraged to use similar equipment from one intersection to the next because this simplifies the
formation of some traffic signal systems and reduces the necessary number of spare parts.

8.5 MAINTENANCE CONTRACTS/AGREEMENTS

As a final item, if a municipality is not prepared to maintain their own traffic si
that they have a legal document in place to ensure that they can obtain main
basis. Without a contract or agreement, it is very likely that repairs will not
manner, which in turn increases:

v Costs for temporary traffic control during outages.
v' Liability in the event of a crash due to improper oper
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9. DESIGN MODIFICATIONS

Modifications to a traffic signal installation are sometimes necessary to

accommaodate changes in traffic, to improve a safety problem, or for a

For efficiency purposes, the

number of other reasons. Except during emergency traffic co_ntrol or Department is currently

when otherwise authorized by the Department, proposed design reevaluating the need to revise
modification must first be approved by the Department and the Traffic the signal permit before
Signal Permit must be updated to reflect this modification. ellgwalig, elherng s 10 Uz 2.

is, therefore, conceivable that
minor changes and additional

91 INTRODUCTION flexibility may be allowed in the

near future.

A design modification is a change to the approved design and
operation of an existing traffic signal or traffic signal system. Changes
can be initiated by the Department, the municipality, a developer, or
contractor to correct a recurring problem, accommodate changes i
conditions, update the installation to current state-of-the-art desi

or physical
problem. For any

marking revisions due to lane configuration cha
the signal permit is revised.

This chapter discusses how to identify t
resolve design deficiencies commonly
to facilitate the design modification pro

ications and the typical solutions to
is included in the TE-974 form (see Appendix I)

Problems with the design or g s and traffic signal systems sometimes develop or
become apparent after the tré gperational. Those performing preventive and response
maintenance should continuo 3 acurring maintenance issues that can be corrected or
minimized through ign madifi 0'the existing location. Maintenance personnel are in the best

position to detect r or design deficiencies and to develop the most appropriate design

= Traffic signal head visibility issues

= Obstructions to pedestrian push buttons (i.e. snow)
= Traffic signal hardware knockdowns

= Detector alignment

= CCTV alignment
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In addition, technicians should also be aware of new technology and practices that ideally should be
implemented and proposed to the municipality as a possible design modification. Examples include:

Pedestrian countdown timers

Video detection

12-inch traffic signals instead of 8-inch

Backplates and/or the addition of retroreflective borders
Emergency vehicle preemption

Adaptive traffic control system

Adding overhead street name signs

ADA curb ramps and accessible pedestrian signals
Adding positive offset between opposing left-turn lanes

9.2 SUGGESTED PROCEDURES FOR FUTURE DIFICATIONS

eedback from field
personnel, a comprehensive review process is also required t design modifications
are detected. The design and operation of each signalizedd d system should be reviewed on a
regular schedule (e.g., every 2 to 3 years) for conform

protected-only phase.

Additional reviews should be conducte nges in land use or roadway systems have
occurred at nearby locations. | components should also be routinely reviewed
to determine if problems exi cted and corrected through direct feedback from

To facilitate the desi ifi , use a checklist like the one provided below and provided in
Appendix I. Each r duct appropriate field investigations, records and data research, and
technical studi um, the following questions for each of the operation and design

the design standards occurred since the approved traffic signal permit? Are new or improved
equipment or products available that would consider a design modification? (For example,
improved equipment could result in a reduction in life-cycle costs.)

4. Have changes in traffic patterns, volumes, speeds, or physical conditions at the intersection
occurred that warrant a design modification?

Where appropriate, recommended improvements or improvement alternatives should be formulated,
reviewed with the municipality to determine if it should be presented to the Department. For example,

Publication 191 (10-10) Page 70



Replaced by 2020 Edition of Publication 191

prior to adding additional loading (signs, additional signal heads, etc.) on existing traffic signal span wire
or mast arm structural support, further analysis may be necessary, in which the Department should be
contacted for assistance.

9.3 DEPARTMENT ASSISTANCE AND APPROVAL

The Department is willing to assist a municipality with the review of any suggested changes, including an
on-site field view with them and the maintenance contractor.

All design modifications must be approved by the Department, unless the Depart ed current
municipal traffic engineering certification to the municipality as indicated in Ch
the Pennsylvania Code (67 Pa. Code Chapter 205). However, prior to the D
design modification, the municipality must submit a written request to the ding the
change and agreeing to fund and maintain the modifications.
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10. MAINTENANCE CONTRACTS/AGREEMENTS

Traffic signal maintenance is critical to effectively ensure the safety and mobility of the traveling public
through the intersection controlled by a traffic signal. Qualified personnel, maintenance equipment and an
inventory of traffic signal equipment allow a municipality to obtain a better understanding of their current
practices.

The Department can provide technical assistance and ensure that the contracts are writte
there are any questions concerning their proposed contracts, municipalities should co
Engineering District (see Exhibit 1.5).

roperly. If
€ appropriate

10.1 DEPARTMENT MAINTENANCE AGREEMENT

The understanding of maintenance responsibilities are important for
traffic signal. Although it may seem very simple and practical, eff
at a traffic signal may become a difficult task. The Department

safety and operations
nce responsibilities

document reaffirms the local authority’s maintenance res i specified in Chapter 212 of Title
67 of the PA Code (67, Pa. Code Chap. 212). This doc red and accepted by the

performing the maintenance. This agree
contemplating an agreement to maintai
funds.

The Preventive Maintenance
used to ensure that the sign

Appendix G), contains a checklist that should be
ersonnel performs the proper maintenance responsibilities.
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10.2 HIGHWAY OCCUPANCY PERMIT AGREEMENT WITH THE
DEPARTMENT

Section 441.3 of Title 67 of the Pennsylvania Code (67 Pa. Code, Chapter 441) stipulates that a highway
occupancy permit is required from the Department prior to:

= The construction or alteration of any driveway, local road, drainage facility, or ithin State
highway right-of-way.

= Connection to or alteration of a Department drainage facility.

submitted to either the Department’s District or County office.

This application should be submitted whenever new signal su op detectors, or
anything else alters the grade or things below grade within

Additional requirements and guidance are defined withi see Chapter 441, i.e., “Access
to and Occupancy of Highways by Driveways and L , the application should be

Since the Department has the oversight respoasibili its roads, municipalities need to be fully
aware of this requirement.
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11. MULTI-MUNICIPAL AGREEMENTS

In the two following situations, it is necessary to have an agreement between the involved municipalities
so that each municipality is aware of their fiscal and maintenance responsibilities:

= A traffic signal installed at an intersection that is in two or more municipalities.

= Aninterconnected traffic signal system that involves more than one municipality.

In both situations, it is very important that each municipality works with each anothe

= Either the largest municipality or th ighest number of traffic signals in the system

» The municipality that houses the tr controller
Additionally, the multi-munig dentify the following:

ctive municipalities or identify the components of a local

= How to resolve conflicts (see Paragraph 8 in the sample agreement).
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12. TRAINING RECOMMENDATIONS

Training provides those technical skills needed to effectively use and maintain the traffic signal features
and components. This training should reflect the actual need of the agency and their personnel. As traffic
signals and their systems become more sophisticated, additional training may be warranted. If untrained
personnel are used to maintain traffic signals there could be problems that are not identified, which could
cost the municipality more in the long run.

Another major benefit of training is the exposure to new hardware, software and con
exposure helps agencies stay on the leading technological edge.

Therefore, the Department strongly recommends that all traffic signal munici
Traffic Signal Municipal Maintenance Contractors should have Internation
Association (IMSA) training (see Exhibit 12.1). At a minimum IMSA Work

Another source of training is from traffic signal
equipment suppliers to commit an appropriate rain Department, municipal and

should include theory of operation, fiel ent/calibration to accommodate day-to-day operation,
preventive maintenance, diagnostic so
personal knowledge.

Periodically, the Departme
municipalities and contracto
http://www.dot14.state.pa.us
Calendar”).

erent aspects of traffic signals that is available to
are identified on the ECMS website,
ging in, click on the “References” tab to see the “Training

affic Engineering also has a “Traffic Signal Resource Portal Page”
at http:// al%20Information/Traffic%20Signal%20Portal%20(9-14-2009).htm
with a “Train
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Exhibit 12.1: Available Training

Training Description
IMSA Work Zone Traffic Control Safety | = Training on Part 6 Temporary Traffic Control from the
Certification MUTCD.

= Teaches principles to be observed in the design,
installation, and the maintenance of traffic control to

IMSA Traffic Signal Level 1 Training = Designed for the entry-level techni s had
some prior training or experie
technology.

= Principals of operation an
details of cabinet wiring an

IMSA Traffic Signal Level 2 Training ing i site safety, maintenance of
(Field Technician) al system equipment standards and

i inspection, troubleshooting,
acement and programming, test

or which other training prerequisites are required
ith a minimum level of experience.

IMSA Traffic Signal Level 3

Introduction to Traffic Signal Inspection
Inspection of Underground Facilities
Inspection of Traffic Signal Supports
Inspection of Overhead Equipment

Inspection of the Vehicular and Pedestrian Detection
Systems

Inspection of the Controller Assembly
Safety Requirements
Final Acceptance and Turn-On

Other training = May include training by vendors of a municipality’s
equipment to train personnel on unique operational
characteristics and maintenance of that specific
equipment.
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Glossary
When used in this publication, the following definitions, terminology and titles have the meanings
included herein:
AASHTO - The American Association of State Highway and Transportation Officials.

Actuated operation — A type of traffic control signal operation in which some or all signal phases are
operated on the basis of actuation (vehicle detection, pushbutton, etc.).

ADA - Americans with Disabilities Act (1990).

Adaptive traffic control — A software program that is designed to modify t
interconnected “closed loop” signal system and make adjustments to the ¢
schedule. At each optimization step, which occurs about every 10 minutes,
and offsets a small amount to accommodate changes in traffic flows

Controller — The electronic device that
Department — Term used to reference
Detector — A device for indi ehicle or pedestrian.

Design modifications — A pr

ges in prevailing traffic or physical conditions, or update the
esign. Typical modifications include: addition or removal of signal
signal displays, configurations, or locations; detector

formation for the traffic signal or signal system, including the traffic signal
anuals and warrantees, summary and detailed listing of all signal maintenance, and

design modifi s, etc.

Infrared detection — An overhead mounted device that illuminates a select area with low-power infrared
energy supplied by light-emitting diodes (LEDs) or laser diodes, and then converts the reflected energy
into an electrical signal to indicate the presence of a vehicle or person. Infrared detectors may have
special applications for detecting pedestrians and bicyclists.

Incandescent indications — Vehicular or pedestrian signals, or a blank-out sign, that are illuminated with
a traditional light bulb having a thin tungsten filament.
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Intersection — The area embraced between the prolongation and connection of the lateral curb lines, or if
none, the lateral boundary lines of the roadways (i.e., the traveled portion) of two or more streets or
highways.

Isolated intersection — A signalized intersection that is located far enough from other signalized
intersections so that the signal timing at the other intersections does not influence the traffic flow at this
intersection.

Local controller — The controller located at an intersection and which operates the traffic signals only at
that intersection, and does not control or directly influence any other intersection.

Local authorities® —

i.  County, municipal and other local boards or bodies having authority to e g s relating
to traffic.

ii.  The term also includes airport authorities except where those autho es of the

first class or counties of the second class.

iii.  The term also includes State agencies, boards and commisgi e Department, and
governing bodies of colleges, universities, public and private nd historical parks.

LTAP — PennDOT’s Local Technical Assistance Program
transportation technology through training, technical assj r customer services to municipal

Loop detectors — The most commonly used devi raffic on the approach to a traffic control
signal, consisting of multiple circles of wire in a basic squ ctangular shape that is buried within

Maintenance service manuals — The
that specifies how to adjust, clean, lubri
proper operation and its longevity.

by the manufacturer of a piece of equipment
d otherwise maintain the equipment to ensure its

Maintenance service recorg ation of paperwork that captures all service performed to the
traffic signals at a specific inte g paperwork identifies all inspections, cleaning, tightening,

MUTCD -
Federal Hi

e Manual on Uniform Traffic Control Devices, as adopted by the
(FHWA), and available at http://mutcd.fhwa.dot.gov/.

ignal system for the purpose of coordinating the operation of the signal system to
improve tra and safety.

Microwave detection — Equipment that transmits an electromagnetic signal and compares the reflected
signal from all objects in the protected area by use of the Doppler Effect, and based on a selected
sensitivity level it determines if the detection criteria are met and if so advises the controller of the
presence of traffic.

Operations — As it relates to traffic, this is the day-to-day control of traffic systems, including the
analysis of the systems, detection of problems and deficiencies, setting of priorities, assignment of

> Definition from Section 212.1 of Title 67 of the Pennsylvania Code.
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resources and development of improvements through geometric design, traffic control, or other means.
Frequently referred to as “traffic operations.”

Pedestrian detection — Hardware used to notify the traffic controller of the presence of a pedestrian,
typically via a pushbutton.

Pretimed operation — A non-actuated traffic control signal where right-of-way at the intersection is
assigned according to one or more predetermined schedules and is therefore not influenced by the
presence or absence of traffic.

Preventative (routine) maintenance. Maintenance scheduled on a regular basis to mini
maintenance and to maximize the life of the equipment. It includes inspection, calibrati
testing, sealing, painting, etc., in accordance with a predefined schedule. This main is.similar to
the maintenance schedule for a vehicle.

Publication 13M — The Department’s Design Manual Part 2: Highway D
ftp://ftp.dot.state.pa.us/public/Bureaus/design/PUB13M/insidecover.pdf)

Publication 35 — The Department’s listing of Approved Constructj i monly referred to as
Bulletin 15. (see

ftp://ftp.dot.state.pa.us/public/pdf/BOCM_MTD_LAB/PUBL. LLETIN_15.pdf)

Publication 70M — The Department’s Guideline
ftp://ftp.dot.state.pa.us/public/bureaus/desi

Publication 72M — The Department’s ction Standards. (see
ftp://ftp.dot.state.pa.us/public/Bureaus/ UB72C0OV.pdf)

Publication 111M — The De | Pavement Markings and Signing Standards —

jications/PUB%20111M.pdf)

raffic Standards (TC-8800 Series Signals). (see
ms/Publications/PUB%20148.pdf)

t’s Traffic Signal Design Handbook. (see
ubsForms/Publications/PUB%20149.pdf)

partment’s Official Traffic Control Devices, that contains the regulation,

itle 67 of the Pennsylvania Code (67 Pa. Code Chap. 212). The Chapter 212 regulation
nts FHWA’s Manual on Uniform Traffic Control Devices (MUTCD) (see
ftp://ftp.dot.stat€”pa.us/public/PubsForms/Publications/PUB%20212.pdf)

Publication 213 — The Department’s Temporary Traffic Control Guidelines. (see
ftp://ftp.dot.state.pa.us/public/PubsForms/Publications/PUB%20213.pdf)

Publication 236M — The Department’s Handbook of Approved Signs. (see
ftp://ftp.dot.state.pa.us/public/PubsForms/Publications/PUB%20236M/1-Nomenclature%20Index.pdf)

Publication 287 — The Department’s publication showing the unit cost bid prices for construction



ftp://ftp.dot.state.pa.us/public/Bureaus/design/PUB13M/insidecover.pdf�
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ftp://ftp.dot.state.pa.us/public/PubsForms/Publications/PUB 46.pdf�
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ftp://ftp.dot.state.pa.us/public/Bureaus/design/PUB72M/PUB72COV.pdf�
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projects during recent years. (see
ftp://ftp.dot.state.pa.us/public/bureaus/design/pub408/Pub%20408%20Chg%207/Pub%207%20&%207M

/Pub287.pdf)

Publication 408 — The Department’s Highway Specifications. (see
http://www.dot.state.pa.us/Internet/Bureaus/pdDesign.nsf/ConstructionSpecs408and7?readForm)

Publication 441 — The Department’s regulation entitled “Access to and Occupancy of Highways by
Driveways and Local Roads.” The regulation is available at
http://www.pacode.com/secure/data/067/chapter441/chap44itoc.html.

Push button detection — A mechanical switch that when pushed or activate, it tells th roller of the
presence of a pedestrian.

applications include inductive loops, vi
controls or signals that exit or enter the

regulations of the Departme i 0 a legislative mandate. Any chapter in this title is
e/data/067/067toc.html.

Traffic signal permit — The document approved by the Department to authorize the installation and
operation of the traffic signal. The traffic signal permit is for a traffic signal at a specific intersection, and
it includes the Traffic Engineering Form TE-964, and traffic signal plans showing the intersection plan
sheets with the locations of the traffic signals, traffic signal supports, controller cabinet, junction boxes,
detectors, stop lines, street names, approach grades, distance to nearest signals, etc., plus the traffic signal
phasing diagram.

Traffic signal support — The physical means whereby signal heads, signs, and luminaires are supported
in a particular location. Structural supports are to be designed to carry the loads induced by attached
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signal heads, signs, luminaires, and related appurtenances.

Traffic signal system — Two or more traffic control signals operating in coordination with each other.

Traffic signal timing — The analysis of intersection geometrics, speeds, and historical traffic volumes
used to identify the specific duration in seconds for the green, yellow, red, Walk, and Don’t Walk
intervals of each phase. For traffic actuated signals, the traffic signal timing also includes information on
the incremental extensions of the green intervals due to the continued presence of approaching vehicles.

Uninterrupted power supply (UPS) — A battery backup system designed to instantly provide electrical
power for the operation of the controller and traffic signals during a power outage. UPS essentially
became viable with the conversion to LED signals.

Video detection — The process of using a video imaging system to analyze the f
mounted above the roadway to determine the presence or passage of vehicles j
travel lanes on an approach to the intersection.

Wireless detection — The use of equipment coupled with a radio transmi eiver in the
controller cabinet of the presence or passage of vehicles in one or ifi
detection may vary, but the radio transmission is used in lieu of
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TRAFFIC SIGNAL OPERATION SELF-ASSESSMENT QUESTIONS
FOR THE 2007 NATIONAL TRAFFIC SIGNAL REPORT CARD

as published by the National Transportation Operations Coalition (NTOC)

Section 6—Maintenance

Maintenance is one of the keys to effective signal operation. A well-timed system must
by effective maintenance if it is to provide high quality service to the motoring publi
used to assess the effectiveness of the planning, management and execution of mai

ccompanied
section can be
ivities.

41 | Does your agency have established policies and processes and co
resources (in-house or contracted) to provide for timely response
a critical malfunction is reported?

Score using:

1. During regular business hours, a technician is at thg.in business day, and no
provisions exist for technician response outside

2. During regular business hours, a technician i i in 8 hours and within
16 hours outside of regular business hours

3. During regular business hours, a technic section within 4 hours and within
8 hours outside of regular business

4. During regular business hours, a i i ection within 2 hours and within
4 hours outside of regular busin

5. During regular business hours, ici the intersection within 1 hour and within 2 hours

outside of regular business hou

42 | Does your agency c
maintenance activitie
needs and custemer re

sources and manage (Score 1-5)
affic operations meet safety

For a 5 score, your a
repair, replace, or upgrade signal equipment, cabinets, controllers,
on their specific life cycle;

Ing to repair, replace, or upgrade signal infrastructure: poles, junction
ble and signal heads based on their specific life cycle;

roadway maintenance or permitted utility activities. The replacement of sensors/detectors is
included as part of the maintenance project scope or utility work;

o Does not commit funded traffic signal resources to unfunded non-traffic signal activities (ITS,
CCTV, DMS, incident management);

e There is an easy way for customers to notify your agency of signal problems.
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43

Does your agency provide regular training programs for traffic signal
maintenance personnel?

(Score 1-5)

For a 5 score, your agency:

Provides funding and encourages maintenance personnel to regularly attend technical training
programs to familiarize themselves with the latest equipment and procedures associated with
traffic signal maintenance;

Training programs include courses offered by manufacturers and suppliers relevant to the specific
equipment currently in use as well as courses dealing with the general theory fic signal and
computer maintenance and operation.

Certification: For example, the ITE Traffic Signal Operations Specialist
and/or the IMSA traffic signal certification is required for traffic sign

44

Does your agency have a process for performing regular preventa
maintenance and operational reviews to assess the conditio the
traffic control system?

Score using:

1. Your agency has no process; regular preventati operational reviews are not
performed.

2. Your agency has no defined processes; p. d preventative maintenance and
operational reviews only if time/man-powe¥ per

3. Your agency has defined processe ntative maintenance and operational
reviews when time/manpower p luding verification of signal/pedestrian indications.

4. Your agency has defined proce ular preventative maintenance and operational
reviews at least annually with | tion for some or all equipment.

5. Your agency has a defi reventative maintenance and operational reviews,

nance review, quarterly operational reviews and
annual conflict mon ; all including formal documentation for some or all

equipment.

45

mplete configuration management (Score 1-5)
formation, software documentation,
affic signal control equipment?

ories include all intersection equipment, including traffic signal controllers,
ipment such as flashers, conflict monitors, load switches, actuation sensors and
system'@etectors, including detector locations, the number and types of sensors.

Complete inventories also include all communications devices and communications facilities.
Configuration management information includes the interconnection and disposition of all
equipment located at field installations, the central system and in the maintenance facility.

B-2
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46 | Does your system provide continuous malfunction monitoring (Score 1-5)
notification of critical components?

(Score 1-5)

For a score of 5, your agency is provided with continuous malfunction notification of all critical
components in less than 5 minutes, and agency personnel are prepared to effectively respond to
these malfunctions as needed.

47 | Does your agency have a maintenance management system for 1-5)
evaluating equipment reliability and scheduling maintenance

activities?

Score using:

There is no maintenance management system.

Maintenance management is accomplished through paper
Maintenance management is accomplished through ele
Maintenance management is accomplished through a
Maintenance management is accomplished throu
maintenance management system is actively u uipment reliability and
scheduling maintenance activities.

arwdE

48 | Does your agency have battery backup o
including emergency generators?

er outages, (Score 1-5)

Score using:
1. No battery backups or emergenc provided.
2. Your agency is deve or operation during power outages.
3. Youragency has a or operation during power outages.
4. Your agency is impl provide for operation during power outages.
5. Your agencygiovides S or emergency generators at all critical intersections.

49 f detection systems is an important (Score 1-5)
d efficient signal timing program. What

’s detection is operating as designed?

Le 0 percent of detection is operational, or your agency does not directly monitor
detec ilures.

Between 80 and 85 percent of detection is operational.

Between 85 and 90 percent of detection is operational.

Between 90 and 95 percent of detection is operational.

95 percent or more of detection is operational.

gk~ wn

Results for Section 6—Maintenance (Max. 45)
(Transfer this score to Results Sheet)

B-3
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AGREEMENT NO.
FEDERAL ID NO.
COMMONWEALTH AND MUNICIPAL
TRAFFIC SIGNAL MAINTENANCE AGREEMENT
MADE and entered into this day of , 20__, by and between

the Commonwealth of Pennsylvania, Department of Transportation, hereinaf e

COMMONWEALTH,
and
iti division in the
County of , Pen its pr officials,
hereinafter called SUBDIVISION. ‘
QSS N
ics at the following location(s) has been found to be

Road

WHEREAS, the

warranted:

cost of installing traffic signals at these locations is being partially or

totally fun state and/or federal funds; and,

WHEREAS, traffic signal equipment is installed to serve a specific purpose through a
distinct mode of operations; and,

WHEREAS, the useful life of traffic signal equipment is defined as the time from

C-1
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installation until it is either removed or replaced with signal equipment which better serves the

need of the intersection; and,

WHEREAS, the COMMONWEALTH and the Federal Highway Administration have

established policies which mandate that all traffic signal equipment installed wi te or federal

funds be properly maintained and operated throughout its useful life; and,

WHEREAS, the SUBDIVISION has indicated its willi Ss to pt ownership of the

traffic signal installation(s) listed on this Agreement;

NOW, THEREFORE, the parties her in consideration of the foregoing

premises and of the mutual promises h r set for with the intention of being legally

bound hereby, agree as follows:
1. SUBDIVI wn expense, operate the traffic signal in accordance
with the permit(s MONWEALTH for the location(s) listed below:

and Road

derstood and agreed by the parties hereto that, upon final acceptance by the
COMMONWEALTH, title to the traffic signal installation(s) listed above shall vest in the
SUBDIVISION. In this connection, it is further understood that the SUBDIVISION shall
provide preventive and response maintenance, at its own expense, for the installation(s) covered

by this Agreement in accordance with the provisions of Exhibit “A” attached hereto and made

C-2
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part a part hereof.

3. The SUBDIVISION further agrees to prepare and retain an accurate record of the

preventive and response maintenance activities performed on the installation(s) covered by this

agreement. In this regard, the SUBDIVISION agrees to keep these records in a ance with

the provisions of Exhibit “B” attached hereto and made part hereof and sh
materials available at all reasonable times for inspection by the CO

n th in Exhibit

further understood that the SUBDIVISION may use forms oth
“B” only if first granted written permission by the COM W

4. It is understood and agreed to ies hereto that the required preventive
and response maintenance functions sh ovided 1 anner indicated below:

Maintenance Function Method to be Employed*

Municipal Personnel
Contract Services

Preventive Mainten
specified in Exhibj

Municipal Personnel
Contract Services

Response
specified i

ON agrees that the provisions of Exhibit “C” attached hereto and made
part hereof ply if either maintenance function is performed using municipal personnel. In
addition, if the SUBDIVISION employs a contractor to perform either maintenance function, the
SUBDIVISION agrees to submit the name and address of the contractor to the
COMMONWEALTH, together with a copy of the contract or agreement between the contractor

and the SUBDIVISION. It is further understood that the use of a contractor does not relieve the
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SUBDIVISION of any obligations included in the terms or conditions of this Agreement.

5. The SUBDIVISION hereby certifies that it shall make available sufficient funds

to provide the maintenance program described in this Agreement and its attendant exhibits.

6. It is understood that if the SUBDIVISION fails to fulfill its

tenance services

he COMMONWEALTH. It

ritten notice from the
COMMONWEALTH, the COMM Il have the right to perform the required
maintenance services in the and at the SUBDIVISION’s expense.
Furthermore, it is underst t performance of the maintenance services by the
VISION’s stead shall not relieve the SUBDIVISION of its
alAtenance of the improvements. It is further understood and
d/or state-aid participation may be withheld on all future projects until the
nstrates to the COMMONWEALTH and the Federal Highway
Administratiornrthat all required maintenance and operation services are being provided by the
SUBDIVISION without the necessity of the COMMONWEALTH’s performing duties herein
described as being the responsibility of the SUBDIVISION.

7. The SUBDIVISION agrees that it will indemnify, save harmless and defend (if

Cc-4
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requested) the COMMONWEALTH, it agents, representatives and employees, from all suits,
actions or claims of any character, name or description, damages, judgments, expenses,
attorneys’ fees and compensation arising out of personal injury, death or property damage,
sustained or alleged to have been sustained in whole or in part by any and all persons

whatsoever, as a result of or arising out of any act, omission, neglect or miscon of the

SUBDIVISION, its officers, agents, contractors or employees, during the

obligations under this Agreement and thereafter.

8. The SUBDIVISION shall comply with th mo tractor Integrity
Provisions attached as Exhibit “D” and made part
9. The SUBDIVIDSION s

ply wit ovisions Concerning The

Americans with Disabilities Act atta as Ex “E” and made part hereof.

10. now Law, 65 P.S. 8§ 67.101-3104, applies to this
Contract/Agreem s Contract/Agreement is subject to, and the SUBDIVISION
tled Contract Provisions — Right to Know Law 8-K-1532,

” and made a part of this Contract/Agreement. As used in this

Contrac entythe term “contractor” refers to the SUBDIVISION.

C-5
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IN WITNESS WHEREOF, the parties have executed this Agreement the date first above

written.
ATTEST SUBDIVISION
BY
Title: DATE Title:

SUBDIVISION’s resolution authorizing execution and attestation
Agreement. Please indicate the signers’ titles and date signatures.

DO NOT WRITE BELOW THIS LINE--FOR C \'H USE ONLY

TH OF PENNSYLVANIA

RTME TRANSPORTATION

Executive DATE

NDS COMMITMENT

CUMENT NO.

RTIFIED FUNDS AVAILABLE UNDER
SAP NO.

APPROVED AS TO LEGALITY
AND FORM

BY SAP COST CENTER
for Chief Cougsel GL ACCOUNT
AMOUNT
BY
for Comptroller DATE
nt is split %, expenditure amount of $ , for
federal fun % expenditure amount of $ for state funds. The related
federal assistanCe program name and number is ; . The state

program name and number is ;

Preapproved Form:
OGC NO. 18-K-392
Appv'd OAG 12/14/98 w/RTK

C-6
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Exhibit “A”

PREVENTIVE AND RESPONSE MAINTENANCE

PREVENTIVE MAINTENANCE

The SUBDIVISION or its contractor will provide preventive maintenance for each individual
component of the traffic signal installation covered by this agreement at interva t less than
those indicated in the Preventive Maintenance Summary, PA DOT Publicati
version. This is the recommended level of maintenance to keep the inters
equipment and signals in mechanically, structurally and aesthetically g

RESPONSE MAINTENANCE

The SUBDIVISION or its contractor will provide respo i ordance with the
provisions of the attached “Response Maintenance Sc es the work
necessary to restore a traffic signal system to prope ion. Includes Emergency
Repair and Final Repair.

Final Repair:

Repair or replace failed equipment t system to pr
with permit within a 24-hour period

er and safe operation in accordance

Emergency Repair:

Use alternative means or ily restore system to safe operation within a 24-hour
period. Final repairgmust t ed within 30 days unless prohibited by weather
conditions or avai of ent.
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Response Maintenance Schedule:

KNOCKDOWNS

Support — Mast arm
Support — Strain pole
Span wire/tether wire

TYPE OF REPAIR PERMITTED

Emergency or Final
Emergency or Final
Final Only

Local controller
Master controller
Detector sensor
Loop
Magnetic
Magnetometer
Microwave
Pushbutton
Sonic
Video
Detector amplifier
Conflict monitor
Flasher
Time clock
Load switch/rel
Coordination
Communicati
Signal cable
Blan i

Pedestal Emergency or Final
Cabinet Emergency or Final
Signal heads Final Only
EQUIPMENT FAILURE TYPE OF REPAIR PER
Lamp/signal burnout (veh. & ped.) | Final Only

Emergency or Fin
Emergency or Fina

y or Final
or Final

Emergency or Final
Emergency or Final
Emergency or Final
Final Only

C-8
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Exhibit “B”

RECORDKEEPING

Accurate and up-to-date recordkeeping is an essential component of a good traffic signal
maintenance program. In recognition of this fact, the SUBDIVISION is willing to prepare,
retain, and make available to the COMMONWEALTH, on request, a record of all preventive and

agreement.

The SUBDIVISION agrees to establish a separate file for each installati
in the municipal building, signal maintenance shop, or other weather

At a minimum, the following records will be kept by the SUB
each intersection. These forms can be found in Appendices

Form TE-971 — Master Signal Maintenance Log

tersection, this form should be completed.
aster intersection record, this form is to be

Each time response maintenance is
Once the pertinent information is tra
placed in the intersection fil

record of the preventive maintenance activities performed at
ivities performed, and the signature of the person in charge of

This form will be
each intersection.
the work

This t at the intersection, if it is adequately protected from the weather. Form
TE-9
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Exhibit “C”

SIGNAL MAINTENANCE ORGANIZATION

Personnel Requirements

In order to properly maintain the traffic signal equipment covered by this agreement, the
SUBDIVISION agrees to provide, as minimum, the following staff throughout seful life of
the equipment.

Classification Number

1.

2.

3.

4,

5.

Training

In order to upgrade the ability of its present sta#f to perform the required maintenance

functions, the SUBDIVISION agrees t the foll

classifications.

raining for the listed personnel

Classification Training Required

ees to provide, in its annual operating budget, dedicated funds which are
cost of the personnel, training, contractors (if used) and specialized
ment which are required, by virtue of this agreement.

C-10
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Personnel Classifications

When referred to in this agreement, the following definitions will be used to describe personnel
classifications as they relate to the maintenance and operation of traffic signal equipment.

A. Traffic Engineer — The administrative position which has prime responsibility for the
proper operation of traffic signal equipment. The principal function of this position is the
supervision and control of subordinate personnel and the planning of their activities to
ensure adequate preventive and response maintenance programs.

Minimum Position Requirements
1. A thorough understanding of traffic signal design, ins

2. A working knowledge of the interaction betwee
characteristics:

@ Intersection geometry
(b)  Traffic flow theory

(©) Control type (fixed time,
(d) Signal phasing and timi
(e) Signal intersection

3. An ability to supervis Inate personnel effectively in the assignment of
their work.

4. Possession 0 gineering, which includes course work in

e in the field of traffic engineering or its equivalent in
dividual responsible for the diagnostics and repair of all traffic
ding solid state equipment.

ton Requirements

ensive training and troubleshooting skills in electronics and software.

2. Ability to repair modules in the shop and to design test equipment needed to
diagnose and repair a problem.

3. Ability to make design and modifications to implement or omit special functions.

4. Ability to implement a recordkeeping system to include maintenance activities,
inventory control and identification of recurring problems.

C-11



5.

Replaced by 2020 Edition of Publication 191

Ability to perform all tasks required of a signal technician.

Signal Technician — Individual responsible for the operation and maintenance of traffic

signals and electromechanical equipment.

Minimum Position Requirements

1.

Ability to perform response maintenance on solid state equipme to the device

exchange level.

Capability to diagnose a vehicle loop failure and initiate £0
Ability to tune detector amplifiers.

Ability to follow wiring schematics, check an
check all field connections.

plan sheet and

Ability to perform preventive maint
accurate records of all work perf

ipment and to maintain
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EXHIBIT “D”

CONTRACTOR INTEGRITY PROVISIONS

For purposes of this clause only, the words “confidential information,” “consent,”
“contractor,” “financial interest,” and “gratuity” shall have the following definitions.

Commonwealth.

b. Consent means written permission signed by
employee of the Commonwealth, provided tha ial facts have been
disclosed, in writing, by prequalification, actual terms, the
Commonwealth shall be deemed to h by virtue of execution of this
agreement.

C. Contractor means the indivi that has entered into the Contract with
the Commonwealth, includi rs, partners, managers, key
employees and owners cent interest

d Financial interest m
1) Ive percent interest in any business; or

an officer, director, trustee, partner, employee, or the
position of management.

payment of more than nominal monetary value in the form
tertainment, gifts, meals, lodging, loans, subscriptions,
sits of money, services, employment, or contracts of any kind.

hall maintain the highest standards of integrity in the performance of the
C nd shall take no action in violation of state or federal laws, regulations, or other
requ ts that govern contracting with the Commonwealth.

The Contractor shall not disclose to others any confidential information gained by virtue
of the Contract.

The Contractor shall not, in connection with this or any other agreement with the
Commonwealth, directly, or indirectly, offer, confer, or agree to confer any pecuniary
benefit on anyone as consideration for the decision, opinion, recommendation, vote, other
exercise of discretion, or violation of a known legal duty by any officer or employee of

C-13
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the Commonwealth.

The Contractor shall not, in connection with this or any other agreement with the
Commonwealth, directly or indirectly, offer, give, or agree or promise to give to anyone
any gratuity for the benefit of or at the direction or request of any officer or employee of
the Commonwealth.

Except with the consent of the Commonwealth, neither the Contractor nor anyone in

under the Contract except as provided therein.

Except with the consent of the Commonwealth, the Contract
interest in any other contractor, subcontractor, or supplier pro
material on this project.

The Contractor, upon the inq
Commonwealth or any of th
appropriate, make promptly
type or form deeme
responsibility, as
management direc

spector General of the

ts or representatives, shall provide, or if
pection or copying, any information of any
tor General to the Contractor’s integrity or

by the Commonwealth’s statutes, regulations, or
ation may include, but shall not be limited to, the

ract. Such information shall be retained by the Contractor for
nd the termination of the Contract unless otherwise provided

r and suspend the Contractor from doing business with the Commonwealth.
These rights and remedies are cumulative, and the use or nonuse of any one shall not
preclude the use of all or any other. These rights and remedies are in addition to those the
Commonwealth may have under law, statute, regulation, or otherwise.
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Exhibit “E”

PROVISIONS CONCERNING “THE AMERICANS WITH DISABILITIES ACT”

During the term of this contract, the Contractor agrees as follows:

1. Pursuant to federal regulations promulgated under the authority of The Americans With
Disabilities Act, 28 C.F.R. 8 35.101 et seq., The Contractor understands
no individual with a disability shall, on the basis of the disability, be
participation in this contract or from activities provided for under
condition of accepting and executing this contract, the Contract
the “General Prohibitions Against Discrimination,” 28 C.F.
regulations promulgated under Title Il of The Americans With iliti ich are
applicable to the benefits, services, programs, and activiti

2. The Contractor shall be responsible for and a i old harmless the
Commonwealth of Pennsylvania from all Ig penses, claims, demands,
alth of Pennsylvania as a
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Exhibit “F”

CONTRACT PROVISIONS - RIGHT TO KNOW LAW 8-K-1532

a. The Pennsylvania Right-to-Know Law, 65 P.S. 8§ 67.101-3104, (“RTKL") applies to this
Contract. For the purpose of these provisions, the term “the Commonwealth™ shall refer to the
contracting Commonwealth agency.

of the RTKL
provided

b. If the Commonwealth needs the Contractor's assistance in any matter arisi
related to this Contract, it shall notify the Contractor using the legal conta
in this Contract. The Contractor, at any time, may designate a different
upon reasonable prior written notice to the Commonwealth.

c. Upon written notification from the Commonwealth that it reguli assistance
in responding to a request under the RTKL for information r i tract that may be in
the Contractor's possession, constituting, or alleged to consti d in accordance

Contractor's possession arising out o
reasonably believes is Requested

d. If the Contractor consi nformation to include a request for a Trade Secret
or Confidential Proprietar those terms are defined by the RTKC, or other
exempt from production under the RTKL, the

nwealth and provide, within seven (7) calendar days of
written statement signed by a representative of the Contractor

the Contractor Shall provide the Requested Information within five (5) business days of receipt of
written notification of the Commonwealth's determination.

f. If the Contractor fails to provide the Requested Information within the time period
required by these provisions, the Contractor shall indemnify and hold the Commonwealth
harmless for any damages, penalties, costs, detriment or harm that the Commonwealth may
incur as a result of the Contractor's failure, including any statutory damages assessed against
the Commonwealth.
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g. The Commonwealth will reimburse the Contractor for any costs associated with complying
with these provisions only to the extent allowed under the fee schedule established by the Office
of Open Records or as otherwise provided by the RTKL if the fee schedule is inapplicable.

h. The Contractor may file a legal challenge to any Commonwealth decision to release a record
to the public with the Office of Open Records, or in the Pennsylvania Courts, however, the
Contractor shall indemnify the Commonwealth for any legal expenses incurred by the
Commonwealth as a result of such a challenge and shall hold the Commonwealth harmless for
any damages, penalties, costs, detriment or harm that the Commonwealth may i as a result of
the Contractor's failure, including any statutory damages assessed against the
regardless of the outcome of such legal challenge. As between the parties r agrees

disclosure of Requested Information pursuant to the RTKL.

I. The Contractor's duties relating to the RTKL are continuing
of this Contract and shall continue as long as the Contractor
possession.

As revised by OCC on February 1, 2010
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Publication 149 — Traffic Signal Design Handbook

TE -699 (3-09) ' pennsylvania TRAFFIC SIGNAL DESCRIPTION

Munieipality County

Intersection

Permit No.

Type of Mounting: Post Mounted Overhead Post Mounted & Overhead
No. of Signal Faces 200 mim (8 in) Lonscs 300 mm (12 in) Lenscs -
Arrows: Vert, Right Left
“WALKING PERSON/HAND™ Indications: 152 mm (6 in) 228 mm (9 in)
Type of Controller: Pretimed Semi-Act, Full Act. Vol. Den.
Other
Make of Controller and Model No. - PennDOT Approval No,
Make of Conflict Monitor and Model No.
Is Installation: Isolated In a system Location of master controller
Flashing Operation: Emergency Time Clock Manual
Yellow On Red On
Make of Flashing Unit and Model No. PennDOT Approval No.

Type and number of Detector/s

Loop Video Radar Magnetic  Sonic Ped. Other

Make of Detector and Model No. PennDOT Approval No.
Make of Detector and Model No. PennDOT Approval No.
Make of Detector and Model No. PernDOT Approval No.

Does installation & operation conform with permit?

Does installation & operation conform to present standards?

Have Stop Signs been removed? Date signal placed in operation

REMARKS AND RECOMMENDATIONS (Include any additional facts necessary for full description. Use

back of form if necessary.)

Signed

Date
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TE-971 (07-10)

MASTER SIGNAL MAINTENANCE LOG %pennsylvania

DEPARTMENT OF TRANSPORTATION
PLEASE COMPLETE ONE LINE FOR EACH EVENT www.dot.state.pa.us

Type of Maintenance (Check Type) Work

Date ] Response Design Modification Performed by
Preventative Emergency Final (Include Brief Description) (Signature)
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TE-972 (07-10) .
RESPONSE MAINTENANCE RECORD 7,' pennsylvania

DEPARTMENT OF TRANSPORTATION
PLEASE COMPLETE ALL INFORMATION www.dot.state.pa.us

Municipality County Date

Intersection:

Reported by: Police Notified: _ Yes _ No Officer's Name & Rank:
When: If “yes”, When:

Reported Trouble:

Weather Conditions: Clear Rain Snow Ice Fog Ambient Temperature (°F):

Assigned To: When: Truck No.:

Time of Arrival: Gondition Found on Arrival:

Work Performed:

~ 1. Lamp Out ~ 12. Power Failure

Z 2. Detector Failure — 13. Signal Damaged

Z 3. Detector Amplifier Failure — 14. Pole Knockdown

Z 4. Load Switch Failure — 15. Controller Knockdown

Z 5. Conflict Monitor Failure — 16. Guy Wire Down

Z 6. Timing Incorrect Z 17. Span Wire Down
7. Signal Stuck 18. Missing or Defective Sign
8. Signal Out 19.

T 9. Lack of Progression — 20.

Z 10. Interconnection Failure - 21,

Z 11. Systems Master Failure - 22,

Condition on Departure: Em ergency Repair Time of Departure:

Final Repair
Parts Replaced or Repaired:
Signature of Repair Person: Signature of Supervisor:
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TE-973 (07-10)

PREVENTIVE MAINTENANCE RECORD 7 pennsylvania
. DEPARTMENT OF TRANSPORTATION
PLEASE COMPLETE ALL INFORMATION www.dot.state.pa.us
Municipality County
Intersection
Intersection Continued Permit Number
Recommended Interval
6 Months 12 Months As Required
Date Performed >
Controller Cabinet
Paint steel cabinet to prevent rusting m
Lubricate door hinges and locks O
Clean air filter O
Replace air filter O
Check gasket around door O
Check for obstructions in drainage if evidence of O
water accumulating in cabinet
Check the integrity of lightning arrestor O
Check grounding electrode (rod, clamp, wire) O
Test battery(s) for loss of charge — replace every O
3 years
Measure service voltage O
Check physical condition of meter/service disconnect O
Check fan operation (thermostat set to operate at 85- 0
90 degrees Fahrenheit)
Check relays for burned or pitted contacts O
Check flasher for proper operation 0
Verify operation of each switch position O
Verify operation of conflict monitor — remove load 0
switch to create red fail and observe response of
monitor. Ensure stop timing is implemented.
Verify operation of vehicle detectors (including timing O
of delayed or extended output)
Clean/vacuum inside cabinet o
Visually check wiring and connectors O
Place insect and/or rodent poison in cabinet if 0
infestation is present
Check anchor bolts for rust or tightness O
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Recommended Interval

Controller Unit (Electromechanical)

Check time settings

Check dial assembly for wear, burned contacts, key
positions

o

Check cam assembly for wear, cracks, burned
contacts, tension on contacts, and clean and lubricate
as required

Controller Unit (Solid State)

Check timing settings

Check response to detector input

Check indicator lamp

Check real time on clock
Check battery(s)

Upgrade equipment firmware as appropriate to
address items affecting operational efficiency and
safety

Vehicle Detectors

Loop Sensors

Visually inspect the sensor in the roadway for sealant
failure, cracks or potholes.

Check alignment for sonic, magnetic, video, and
radar-type detectors, and verify call inputs to
controller phases

Check sensor/lead-in splices

Loop Amplifiers

Check for faise actuations by vehicles in adjacent
lanes, check amplifier for fail light indicator

Tune the detector if necessary

Check whether the connectors are tight and secure

Check that necessary delays are functioning
Video Detectors

Verify detection zones are in proper location relative
to lane(s) being detected

Assess impact of changes in sun’s seasonal position
on detection accuracy

Verify that video detection system is using the latest
software version and upgrade

Check camera lens for moisture or dirt buildup and
clean as needed
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Recommended Interval

o3 T PR . PR R
O wionins I 1£ Nmonins | AS Requirea

Pedestrian Push Buttons

Verify the operation of each push button and visually
verify pedestrian signal operation

Check the time provided for the pedestrian crossing

Check push button signs for location, legibility,
damage

Check audio operation and direction

Chanle nieh hiittan na-
AT U UL

necessary

«
@
@
Q9
L]
]
<

Supports (Mast Arm, Strain Pole, Span Wire)

Paint

Inspect for rust and cracks especially at seams and
joints

Inspect anchor bolts verify that nuts have not
loosened

Span wires - check guy wire, anchors, guards, span
sag, cable lashing, supporting brackets and hardware

Inspect poles, transformer bases, and arms for
damage caused by impact with vehicles

Inspect joints for rust and cracks at arm/upright
location and at base plate

Inspect horizontal and vertical angles of arms

Handhole - check integrity of splices in signal cable,
check ground rod, clamp and ground wire
connections

Adequately secure handhole covers

wire

Check bonding of span wire and tether wire 1o strain
pole

Check for obstructions in drain at pole base

Signal Heads

Paint Exterior of metallic signal head

Clean lenses and reflectors

Replace incandescent lamps with LEDs when
possible, using products listed in Publication 35 (nho
change required on the traffic signal permit, but
suggest notifying the District Traffic Engineer)

Check mounting hardware

Check alignment (aim toward center of approach at a
point approximately 150 feet in advance of stop bar
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Recommended Interval

6 Months 12 Months As Required
Check the clearance between the roadway and the O
bottom of signals and/or signs located over the
roadway
Check for signals obscured by foliage 0
Check security of louvers, visors and backplates 0
Clean signs 0
Check for wear on span wire and signal mounting O
hardware
Remove any strobe light installed in conjunction with
a red signal indication
Systems Equipment
Ensure controller operates in mode selected by 0
master, if applicable
Check any special equipment for proper o
operation
Disconnect controller from master and check for 0

free or backup operation

Pavement Markings

Restore pavement markings

Junction Boxes and Handholes

Check integrity of splices

Check the ground rod, clamp connection, and
bonding of conduits

Check the insulation

Check for abnormal amount of water

Check lid for abnormal condition and fit

* More frequent maintenance may be required during the winter months due to road salt spray

4
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TE-974 (07-10)

DESIGN MODIFICATION CHECKLIST

PLEASE COMPLETE ALL INFORMATION

%

pennsylvania

DEPARTMENT OF TRANSPORTATION

www.dot.state.pa.us

Municipality

County

Intersection

Intersection Continued

Permit Number

Existing Design in Conformance With: Tri;?&rgrigi?s
[tem Miﬁﬁg:g;% e Approved State—cf_—the— E’Lé;/ﬁslﬁ::i
Problem? Plan? Art Design? Conditions?

Yes No Yes No Yes No Yes No
CONTROLLER OPERATION
Phasing
Left-Turn Phase
Timing
Cycle Length

Vehicle Change & Clearance
Intervals

Pedestrian Intervals

Countdown Pedestrian Signals

Green Intervals

Free-Floating

Flashing Operation

Time-Based Coordinators
SOFTWARE

Computer-Controlled System

System Configuration

Central Algorithms

Time Plans

Data-Processing Routines

Performance Reports

HARDWARE

Electrical Distribution

Signal Heads (Housings)

Light Emitting Diodes (LEDs)

Layout & Placement

Configuration

Size

Back Plates

Retroreflective Back Plate
Borders

Signal Controller Location

Signal Head Mounting Hardware
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Alternative Power Source

Structural Replacement

DETECTORS

Amplifiers

Relay

Optic

Loop Configuration

Loop Spacing

Loop Wire

Video Detectors

Pedestrian ADA Requirements

PAVEMENT MARKINGS

Stop and Yield Lines

Center Lines

Lane Lines

Channelization

Dotted Extension Lines

Arrows and ONLY messages

Thermoplastics

Raised Pavement Markers

SIGNS

Guide/Destination

Regulatory

Warning

Street Name

Guide/Destination

GENERAL COMMENTS:

Inspected By

Date
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MUNICIPAL SERVICE AGREEMENT
FOR MAINTENANCE OF TRAFFIC CONTROL SIGNALS

Agreement is signed, this day of , 20

of , 20 by and between

INC., a Corporation, with its principal place of

ina

10,9,9,9,9.9,0,9,90.0. &

(municipality)

(address)

(address)

(telephone)

hereinafter known as “M

UNICIPALITY and XXXXXXXXXX hereto desire to enter into a
contract aintenance, service and repair of traffic control signals, situate and located in

, County; and

WHEREAS, MUNICIPALITY has by official and duly authorized action approved this
municipal services agreement following a competitive bidding process or through other statute,

law or regulation authorizing the services, maintenance and repairs contemplated by this
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Agreement for the benefit of MUNICIPALITY, and XXXXXXXXXX hereby relies upon said
representation for the purposes of providing maintenance, service and repair of traffic control

signals and devices for the benefit of MUNICIPALITY.

NOW, THEREFORE, it is mutually agreed and represented as follows;

1. EXCLUSIVE CONTRACTOR. XXXXXXXXXX shall be

contractor for the maintenance, service and repair of all traffic contr
MUNICIPALITY for the benefit of MUNICIPALITY durin

accordance with the RFP submitted on

2. SCOPE OF SERVICES.

MUNICIPALITY, render and perform the f

(a) Afford MUNICIP f the experience, judgment, advice

and assistance of its officers, loyee other members of its organization, in respect

to the , service and repair of said traffic control

to all matters pertainj

signals; and

ntenance, service, or repair of said traffic control signals;

ic control signals in good working condition including, but not

aintenance set forth in "Commonwealth of Pennsylvania, Department of
tation’s Guidelines for the Maintenance and Operation of Traffic Signal™ (Pub.

191) and updates associated therewith; and

(c) Twenty-four (24) hours on-call emergency service or repair; and

(d) Keep and maintain at all times records pertaining to the maintenance, service,

or repair performed by XXXXXXXXXX, all of which shall be furnished to
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MUNICIPALITY upon reasonable request; and

(e) Make purchases, and maintain an inventory of, necessary parts and supplies
for maintenance, service, or repair of said traffic control signals, including, but not
limited to, parts and supplies purchased at the request of MUNICIPALITY, which are

unique to the traffic control signals in MUNICIPALITY; and

(F) XXXXXXXXXX shall maintain, and require all contr
subcontractors working at XXXXXXXXXX direction to mai
workmen's compensation insurance and shall submit ¢

MUNICIPALITY upon reasonable request.

3. HOURLY RATES. MUNICIPALIT, XXXX agree that

MUNICIPALITY shall pay XXXXXXXX ance witly'the following hourly rate
schedule:

(a) Service Personneli"Request ervice be paid at a rate of

dollars and cent per hour, or prorated, for maintenance,
service or repair 0 ol signal(s) during regular business hours during the

at the rate of dollars and

r or prorated, for emergency requests for service not made
business hours.

gger/Safety personnel. Flagger/Safety personnel shall be paid at a rate of

dollars and cents ($ .___) per hour, or prorated, for

maintenance, service or repair of said traffic control signal(s) during regular business

hours during the term of this agreement, and at the rate of dollars and

cents ($ .___) per hour or prorated, for emergency requests for service
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not made during regular business hours.

(c) Crane Trucks. Crane Trucks shall be paid at a rate of

dollars and cents ($ .___) per hour during the term of this agreement

(d) Auger Trucks. Auger Trucks shall be paid at a rate of

dollars and cents ($ .___) per hour during the term of
(e) Backhoe. Backhoe shall be paid at a rate of
cents ($ .___) per hour during the term of t

(f) Digger Derrick. Digger Derrick shall be pai

dollars and cents ($ ) per this agreement

(9) Regular Business Hours. For t Agreement "regular business

hours" shall be from a.m. to e, except Saturday, Sundays

and legal holidays. Request for f Regular Business hours as

defined herein, including cal de on rday, Sundays and legal holidays, shall be
classified as emerge ,

UNICIPALITY agrees to pay XXXXXXXXXX

UNICIPALITY by XXXXXXXXXX. Failure of MUNICIPALITY to
pay XXXXXXXXXX in accordance with the subparagraph shall constitute reasonable
grounds and basis for XXXXXXXXXX to terminate the municipal services agreement
without any further liability, claim or demand for traffic control maintenance, service and

repair by MNNICIPALITY.
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4. SERVICE AUTHORIZATION REQUESTS. MUNICIPALITY and

XXXXXXXXXX agree that XXXXXXXXXX shall be authorized to respond to any request for
regular or emergency services upon telephone or other form of request, verbal or written, by any
municipal agent, municipal police officer, State police officer, local or county emergency service

manager or other duly authorized agent of MUNICIPALITY for necessary em cy service

or repair of said traffic control signals within two (2) hours of notification
agent, municipal police officer, State police officer, local or county e
or other duly authorized agent of MUNICIPALITY.

5. TRAFFIC CONTROL SIGNALS. For pur nt, "Traffic

Control Signals" shall be defined as any device, w lectrically, or mechanically

operated, by which vehicular and/or pedestri Iternately'directed to stop and
permitted to proceed.
6. TERM OF AGREEME

ENE OF AGREEMENT. This Agreement

shall be in force and effect f term th the dates hereof and shall continue for a

period of one (1) year the iration of this Agreement, an option to renew all
terms of this agr uted in writing once agreed upon by both parties. Either

nt for any reason by providing the other party with sixty (60)

IFICATIONS/INTERRETATIONS. This agreement represents the entire

agreement between the parties. All modifications to the Agreement shall be in writing and
signed by the authorized representative of the parties, and no verbal modification shall be
binding or enforceable in any event. For purposes of contract interpretation, this Agreement

shall be construed as if prepared for the benefit of both MUNICIPALITY and
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XXXXKXXXXXX.

8. TERMINATION. If atany time the MUNICIPALTY shall be of the opinion and

so certify in writing that XXXXXXXXXX is violating any of the conditions or covenants of this
Agreement, or the specifications thereof, or is executing the same in bad faith or not in

accordance with the terms thereof, the MUNICIPALITY may cancel and termi

Agreement by a written notice to be served upon XXXXXXXXXX at its set forth
in this Agreement.

9. BINDING EFFECT. This Agreement shall be buasi ereto and

their respective heirs, executors, administrators, success

10. NOTICES. All notices, demands an this Service Agreement shall
be in writing and shall be deemed given whe registered and/or certified
mail, postage prepaid, return receipt re as follows:

TO XXXXXXXXXX:

TO MUNICIPALITY:

requests which shall be served upon XXXXXXXXXX and/or

the manner aforesaid shall be deemed to have been served and/or given for
all purposes hereunder at the time such notice, demand or request shall be mailed by United
States registered and/or certified mail as aforesaid, in any post office and/or branch post office
regularly maintained by the United States Government. Either party may, by notice given to the

other party, designate a new address to which notices, demands and requests shall be sent and,
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thereafter, any of the foregoing shall be sent to the address most recently designated by such

party.
11. PENNSYLVANIA LAW. This Agreement shall be construed in accordance with

the laws of the Commonwealth of Pennsylvania.

IN WITNESS WHEREOF, the parties hereto have executed, or cause e executed

by their duly authorized officials, this Agreement in duplicate, each of whi emed an

original on the date first above written.

MUNICIPALITY (SPELL XX’s NAME)

By:
Title: XXX XXXXXXXX
XXXXXXXXXXXXXXXXXXXXX
Address: XXXXXKXXXXXXXXKXXXXKX
XXXXXXXXXXKXXXXXXXXXXXXXXXXXX
Address:
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COOPERATIVE MEMORANDUM OF AGREEMENT
SR MULTI-JURISDICTIONAL SIGNAL SYSTEM

THIS COOPERATIVE MEMORANDUM OF AGREEMENT, made this day of
, 20___, by and between

The , located at , PA ,
hereinafter called “Party #1”,

and
The , located at
hereinafter called “Party #2”,
and Make Party #1 the oversight

organization. Insert municipal
names and addresses as

The located at appropriate. Add or delete parties

P as necessary.
, PA , hereinafter call

Make modifications throughout as
necessary, especially relative to the
types of equipment enclosed in
{braces}.

of traffic signal supports}, hereinafter called the “Traffic Signal
roject also includes the installation of a communications system to

WHEREAS, the previous Traffic Signal Enhancements and the Communications and
Adaptive Control System will become one multi-jurisdictional signal system, hereinafter called
“MJSS”.

J-1
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NOW, THEREFORE, in consideration of the foregoing premises and the mutual
covenants hereinafter contained, the parties, with intent to be legally bound, agree as follows:

1. The Commonwealth has made application to the Federal Highway Administration for
certain federal funds to enable the Commonwealth to construct and implement the
MJSS and to make operational refinements to the MJSS and associated signal timings
during a contractually designated test period. The Commonwealth shall undertake
such Project, only, if it receives Federal Highway Administration funding. The
obligations of the parties set forth below are contingent upon the Co
obtaining Federal Highway Administration funding and proceedi
construction and implementation of the MJSS. If the Common ines that

and Communications and Adaptive Control S ring that period.
i the permit holder
tion for Permit to Install and
Operate Traffic Signals” and will re struction begins and the
construction operational support p letion of the testing and
operational support period, the pa lish a collaborative maintenance
support and operational oversi ess than a three-year period which
will be directed and funde . ments to be covered in this
agreement include:

a. MJSS Oversight

Biweekly review of event logs and notification to impacted
stakeholders and their traffic signal maintenance providers if the
system is malfunctioning. Notification does not include authority to
authorize repairs.

iii. The implementation and coordination of timing plan revisions in areas
covered by the MJSS due to other projects of the Commonwealth, any
of the parties, or due to upgrades associated with approved highway
occupancy permits.

1. Timing modifications are to be reviewed and approved by the
Commonwealth consistent with existing signal timing
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Vi.

modification procedures.

2. Approved timing plan modifications will be implemented
within two weeks from time of notification.

The implementation of the special events timing plan at the discretion
of the parties and with input agreement from the Commonwealth.

Monthly status report to all parties and their traffic signal maintenance
providers detailing system operations, timing modifi

system maintenance activities.

Biannual preventive maintenance 0 | mmunications
systems, master controllers, ¢ omp stem software in
accordance with PennDOT 191, Guidelines for the
Maintenance of Traffic Si manufacturer maintenance
guidance.

systems, ma computers and system software
within 24
Publicati
Systems.

cordance with PennDOT Publication 191,
Maintenance of Traffic Signal Systems.

d implement system-wide software updates as well as traffic
troller and detection system software updates.

al Maintenance Requirements:

Biannual preventive maintenance of permitted traffic signals in
accordance with PennDOT Publication 191, Guidelines for the
Maintenance of Traffic Signal Systems and per manufacturer
maintenance guidance.

Response maintenance of permitted traffic signals within 24 hours of
notification and in accordance with PennDOT Publication 191,
Guidelines for the Maintenance of Traffic Signal Systems.

Record keeping in accordance with PennDOT Publication 191,
Guidelines for the Maintenance of Traffic Signal Systems.
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iv. Other maintenance requirements to be agreed upon by the parties.

Electric utility fees will be the responsibility of each municipality.
Communication fees will be the responsibility of the collaborative
maintenance support and operational oversight program directed and funded
by Party #1.

3. Party# _ will house the adaptive signal controller, the system-wide computer
system and associated software as well as an antenna and other com icati
equipment required to provide communication to field controllers.
responsibilities will include:

a. Providing minimal office table-top space for the adaptive
system computer.

b. Permitting an antenna to be mounted at th

c. Incidental costs associated with provi tive controller and

system computer to be located in

. f the Project will be used at
the direction of Party #1, equipm llers, light emitting diode

signal indications and countdown

5. The parties agree to supp
requiring future enhance
preemption systems, vide
equipment compatible wit

Municipality-

rability and compatibility of MJSS by

des to the MJSS to use emergency

ction equipment, signal controllers and other
MJSS. For all signal projects (Developer-led,
specifications and estimates shall be provided to
party for review.

ire developers or other transportation enhancement projects
ms at the discretion and direction of the Commonwealth and

nd install adaptive control and communication equipment at the

val of the Commonwealth and the parties for all new signals installed
in one-half mile of the MJSS or all new signals installed within one mile
of the MJSS, if the proposed development will impact the intersection.

b. Maintain system timing plan cycle lengths in traffic impact analysis, if the
“impact” (defined below) of the development does not extend beyond four
intersections within the MJSS coverage area.

c. Analyze the impact on the entire MJSS, if the proposed development has an
“impact” (defined below) on more than four intersections within the MJSS
coverage area. Data collection would be required at only those intersections
impacted and analysis for all other intersections would be conducted using
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historic traffic volumes and approved adjustments.

d. Provide materials and equipment necessary to meet operational compatibility
as defined in paragraph 5 above.

e. Impact is defined as a five percent increase in total intersection traffic volume
during one or more peak hours, a drop in level of service by one letter, as
governed in the municipal traffic engineering requirements, or as designated
in a pre-traffic impact study coordination meeting.

7. The parties agree to coordinate as needed to maximize safe and
operations for the life of the system. Key coordination activiti

a. Implementation of timing plans.

b. Implementation of a maintenance plan in a paragraph 2 above.
Party #1 will coordinate the implementati

c. Agreement to support the interopetabi ibflity of MJSS as
detailed in paragraphs 5 and 6

d. Agreement to have a MJS ing on a'quarterly (as needed) basis to
be initiated by Party #1.

the parties should be resolved in the following manner:

3 and Party #4 agree to meet along with Party #1 to discuss
nd identify a resolution.

e dispute is not resolved or if there is a dispute with Party #1; the parties
to meet with an arbitrator to resolve the dispute. The decision of the
arbitrator shall be final and conclusive unless, within thirty (30) days after
receipt of such written determination, Party #2, Party #3 and/or Party #4 then
file a claim with the Court of Common Pleas. Pending a final judicial
resolution of a controversy or claim, Party #2, Party #3 and/or Party #4 shall
proceed diligently with the performance of the Agreement in a manner
consistent with the interpretation of the arbitrator.

9. This Agreement is contingent upon the governing body of each party granting
approval at a public meeting pursuant to and in accordance with the
Intergovernmental Cooperation Act, 53 Pa. C.S. §2301 et seq. This Agreement is
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also contingent upon its execution by all parties to the Agreement along with
PennDOT moving forward with the Project and receipts of funds. This agreement
shall remain in place for the life of the multijurisdictional signal systems unless
discontinued by all parties. Removal by individual parties will be coordinated with
the County such that adjustments to remaining MJSS
elements can be made.

Identify the contact person in
Party #1, including their name,

Technical issues regarding this agreement and the proposed address and telephone number.

MJSS maintenance and operations should be forwarded to:
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IN WITNESS WHEREOF, PARTY #1, PARTY #2, PARTY #3 and PARTY #4 have
caused this Agreement to be duly executed, ensealed and attested by their proper officials,
pursuant to due and legal action authorizing the same to be done, the day and year first above
written.

ATTEST:

by by
Signature Date Signature
Title Title

Additional signatures:

Add an identical additional sheet for
each party.

On each signature page, in bold
capitals, insert the full name of the
municipality or organization as used
on the first page of the agreement in
lieu of the underline to the right of
the word “ATTEST.”

If a Corporation;*the President or Vice President must sign and the Secretary, Treasurer, Assistant
Secretary or Assistant Treasurer must attest; if a sole proprietorship, only the owner must sign; if a
partnership, only one partner need sign; if a limited partnership, only the general partner must sign.
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