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1. INTRODUCTION

1.1 Publication Purpose

This publication provides Department policies, procedures and guidance relative to the maintenance of all
types of traffic signals. This publication is intended for traffic signal owners and those maintaining traffic
signals on behalf of traffic signal owners.

The term “traffic signal” includes the following:

v' Traffic control signals, also known as “red-yellow-green” traffic signals ernate assignment
of right-of-way at an intersection
Flashing beacons

Emergency vehicle access signals
Lane-use control signals

Ramp metering signals

In-roadway lights

1.1.1 PennDOT Traffic Signal Publica

Although this publication is dedicated to the maintenance asp
understand the overall picture regarding traffic signa

AN NN NN

signals, it is important to
e appllcable Iaws regulatlons

publications under Planning & Programming, Design,
Shall be understood that the maintenance of traffic signals will involve
dless of the area they are assigned. In fact, there are references throughout

ignals will not only keep the signals working for many years but will ensure
that the integrity G al design and installation standards & specifications are upheld during
maintenance practice erefore, persons or organizations that maintain traffic signals must understand the
comprehensive nature of these traffic signal policies so that proper materials are used, and maintenance
practices performed.
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Exhibit 1-1 Applicable Laws, Regulations, and Publications and References

" Manualon
Federal & State Uniform Traffic ﬁu.?pf::
H.EI*'H'IH‘I-I Control Devices, 205, 212 & 441
L RUTCD y
-—-___-_-.'..-..-.-._-_—
- ~
PennDOT Pub 10 Pub 851
Flanning & Design Manual TSMD Guidebock,
Programming Part 1 Part 1: Planning
Publications - -

ically from PennDOT’s Traffic Signal Portal. The Traffic Signal Portal also
ff Letter which has not yet been incorporated into publications.

1.2 Traffi al Responsibilities in Pennsylvania

1.2.1 Installation, Modification, and Removal of Traffic Signals
Authority to install, modify or remove traffic signals is summarized in Exhibit 1-2.
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Exhibit 1-2 Summary of Agency Roles and Responsibilities

Action Responsibilit
Department Local Authorities

Approve erecting traffic signals on state highways O] @@®
Approve erecting traffic signals on local highways L _JO @03
Approve the revision of a traffic signal or the complete removal of L JO) @@®
a traffic signal on state highways

Approve the revision of a traffic signal or the complete removal of _NO) @3

a traffic signal on local highways

Pay for the traffic signal installation. |
Pay for traffic signal maintenance and operation, including signs, ® H®O
pavement markings, and other items on the approved traffic signal

permit.

Implement design modifications.
B Agency with primary responsibility (O refer to notes for legal authori

® The Pennsylvania Vehicle Code, 75 Pa. C.S. §6122(a)(2), requir
Department prior to erecting any traffic signal within their boun
otherwise.

@ The Pennsylvania Vehicle Code, 75 Pa. C.S. §6122(c), allows the 0 enter into agreements with local
authorities transferring to them the authority to install official traffic-co
provided they conduct traffic and engineering studies i tandards. Local authorities with a
Transfer of Authority Agreement may approve traffj without specific Department

approval. See Publication 46, Chapter 4 for more i

® Title 67 Pa. Code §212.5(c)(1) eliminates Depart ise, or remove traffic signals on local
highways in any municipality with current municipa cation in accordance with Title 67 Pa.

Code Chapter 205, Municipal Traffic Engineering Certi <
Municipal Traffic Engineering Certificati

@ Title 67 Pa. Code §212.5(b)(1)( 3 pproval to install, revise, or remove traffic signals on
state highways in cities of the a and Pittsburgh, respectively) unless the city does
not have municipal traffic eng with Chapter 205.

® Title 67 Pa. Code pproval to install, revise, or remove traffic signals on state

highways by local authoriti

® Title 67 Pa. Code §212.5(b)(1% i ment approval to install, maintain, and operate traffic signals on
state highways, in ic restriction.

@ The Depa
funding pro

of traffic signals within Department construction projects or through

67 Pa. Code

Title 67 Pa. Cod
to the municipalit
and operational resp

municipalities own the traffic signals in their jurisdiction, and assume the maintenance

© Local authorities are f@sponsible for all signs and markings included on the Department-approved traffic signal plan
per Title 67 Pa. Code §212.5(b)(1)(v)(A), unless indicated otherwise on the traffic signal plan.

® Title 74 Pa. C.S. §9202(i), added by Act 101 of 2016, allows the Department to own, install, replace, synchronize,
time, operate or maintain a traffic signal and all associated signs and markings if the Department publishes the location
of the signal or the critical corridor as a notice in the Pennsylvania Bulletin. This authority may exist in any municipality.

Department approvals in accordance with Exhibit 1-2 are carried out through a permitting process described
in Section 1.3. Publication 46 indicates permittees must agree to maintain and operate the traffic signal prior
to the Department approving any traffic signal. This commitment includes maintaining all of the
appurtenances, hardware, software, timing plan(s), and any other traffic control devices that are included on
the traffic signal permit.
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1.2.2 Manufacture and Sale of Traffic Sighal Equipment

PennDQOT is required to approve all traffic-control devices available for
manufacture and sale in Pennsylvania in accordance with 75 Pa. C.S. 86127
and Title 67 Pa. Code §212.8(b)(4), which includes the following traffic
signal equipment:

Controller units
Signal heads—Ilane-use traffic control, pedestrian, and vehicle
Detectors—pedestrian and vehicle

Load switches

Flasher units

Time clocks

Relays

Preemption and priority control equipment
Electrically-powered signs—variable speed limit signs, bl
signs, including School Speed Limit Signs
Portable traffic-control signals

Local intersection coordinating units
Dimming devices

In-roadway warning lights
Auxiliary devices and systems

AN NN N N N N NN

AN N NN

Traffic control devices approved by PennDO
(Bulletin 15). Traffic signal owners shall only
repairing traffic signals.

ntained in Publication 35
vhen installing, modifying, or

In addition to the regulations for s3
construction materials related tg

described above, PennDOT also approves
uctural steel and aluminum. These construction
all traffic signal work, including maintenance.

from Publication 191 Chapters

Key Points

Regarding Permittee Requirements

Authority to install, modify or remove traffic signals is established by PA Laws

& Regulations, see Section 1.2

v The traffic signal permit is the official document issued by the Department to
Permittee’s for each traffic signal, and it identifies the approved design and
operation of the traffic signal, see Section 1.3

v’ Prior to making any changes in the operation of a traffic signal, the Permittee
should always contact the appropriate Department Engineering District to request
approval, see Exhibit 1-4

2 | Agreements/Contracts | v°  The Traffic Signal Maintenance Agreement is between the Department and the
Permittee. It addresses the required maintenance & operation of the traffic signal
installation, including recordkeeping requirements, see Section 2.1

v Even if a permittee uses a maintenance contractor, the permittee is still ultimately
responsible for traffic signal ownership, maintenance, and operations, see
Section 2.3

Chapter
1 Introduction
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Chapter . Key'Points .
Regarding Permittee Requirements
3 Maintenance & v Permittees should establish a programmatic approach to traffic signal
Operations Program management and operations, see Chapter 3. Including,
=  Budgeting, life cycle analysis, insurance coverage
=  Qualified maintenance personnel, equipment & inventory resources
= Performance measures
4 Maintenance v’ Three traffic signal maintenance classifications, see Section 4.1:
Classifications = Preventative maintenance
»  Response maintenance
= QOperational maintenance
v’ Traffic signal modifications are sometimes nece commodate traffic
changes, improve safety, or for other reasons
v' Proposed design modifications must first
Traffic Signal Permit updated to reflecthi
5 Preventative v’ Traffic signal preventative maintenance and operation is the responsibility of the
Maintenance Permittee and shall be accomplished according to the activities & scheduling
intervals identified in Chapter 5
v/ Preventative maintenance can also trigger response maintenance activities
6 Response v’ Traffic signal response mai tion is the responsibility of the
Maintenance Permittee and shall be accomp ing to the activities & response/repair

intervals identified in Chapter 6
to address common problems
3 are parts

v' PennDOT pré , eLVi orms that the traveling public can

utilize to share affic signal maintenance and/or

operations. Pen Vith Permittees on concerns related to
trafifiessignals to & notifications and response.

7 | Asset Management | v* PennDOT’s Traffic Signal Asset Management System (TSAMS) is an internet-
based database to capture and maintain traffic signal asset related data for all
traffic signals in Pennsylvania, see Section 7.1

v Permittees should keep all traffic signal records within TSAMS, either through
direct entry of data into electronic forms in TSAMS or via attachment of paper
forms in TSAMS, see Section 7.2

v Permittees considering the attachment of other equipment on traffic signal

structures must contact the appropriate PennDOT District Traffic Engineer to

discuss the request so that the procedure in Section 7.3 is followed

Ensure that maintenance personnel and/or the permittee’s maintenance contractor

are properly trained to repair all of the traffic signal components to comply with

the approved traffic signal permit, see Chapter 8

The International Municipal Signal Association (IMSA) offers various training

and certification courses, see Exhibit 8-1

IMPORTANT

v" Prior to making any changes in the operation of a traffic signal, the permittee should always contact
the appropriate Department Engineering District to request approval, see Exhibit 1-4.

v PennDOT generally will not approve a traffic signal permit revision if the traffic signal is not in
compliance with the currently approved permit. Therefore, the Permittee must ensure compliance
with the traffic signal permit.
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1.3 Traffic Signal Permit

PennDOT approval of traffic signals in accordance with the Vehicle Code and Chapter 212 is through a

permitting process, as defined in Publication 46, Chapter 4. The term “permittee” is used throughout this

publication to refer to the owner of a traffic signal who has been issued a
permit by PennDOT to install or modify the signal. The term includes
municipalities, local authorities, and PennDOT, as may be defined in
statute or regulation.

The traffic signal permit is an official document issued by the Department
for each traffic signal, and it identifies the approved design and operation
of the traffic signal. An original traffic signal permit (including all
revisions) should be kept up-to-date and be properly stored at the
permittee’s office, and a signed copy should be kept inside the
appropriate traffic signal cabinet. PennDOT will upload approved pe
to PennDOT’s online Traffic Signal Asset Management System
(TSAMS), where they can be obtained electronically.

The traffic signal permit contains information regarding th
of signal equipment, signing, and markings. The traffic sign

v" Form TE-964, Traffic Signal Permit (Sheet 1)
v Condition Diagram (1 or more sheets)
v Coordination/System Timings, if app

answer questions directly or

Exhibit 1-

Permittee is used in this
publication to refer to the
owner of a traffic signal which
has been issued a permit by
PennDOT to install or modify
the signal. The term includes
municipalities, local
authorities, and PennDOT, as
may be defined in statute or
regulation.

ffic signal and the placement

es the following:
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1.5 Definitions

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

1.6 Miscellaneous Reference Documents

A list of miscellaneous reference documents with links to the original source material is contained on the
Traffic Signal Portal.
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2. TRAFFIC SIGNAL AGREEMENTS & CONTRACTS

Traffic Signal Permits issued by PennDOT indicate that it is the If the District determines that a
permittee’s responsibility to maintain the traffic signal in a safe traffic signal is not being properly
condition at all times. The purpose of this chapter is to discuss the | maintained and safety is being
Traffic Signal Maintenance Agreement as well as additional compromised, the Department will

immediately notify the municipal

Highway Occupancy Permit requirements. T el GeneT i B

It is important that traffic signal owners understand the appropriate corrective action.
maintenance responsibilities for a traffic signal before applying for | The Department further maintains

a permit. Although it may seem very simple and practical, the right to take corrective action on
effectively managing safety and operations at a traffic signal may the municipality’s behalf if proper
become a difficult task. PennDOT reaffirms the maintenance maintenance is not performed.

responsibilities with a traffic signal owner before approving new
traffic signals or any revision to existing traffic signals as specified
in Title 67 Pa. Code Chapter 212.

2.1 Municipal Traffic Signal Main
2.1.1 General Provisions

The “Commonwealth and Municipal Traffic Sig
Agreement) is between the Department and thg
operation of the traffic signal installation, and
The Traffic Signal Maintenance Agreement is 2

quired maintenance and
itle 74 Pa. C.S. Chapter 92.
ag approved language from the
ot be altered.

Traffic Signal Maintenance Agreg 3 ppendix B apply to all traffic signals permitted to
and owned by the municipalit i affic signals within the boundary of a
municipality.

The Traffic Signal Maint ) e municipality to indicate if maintenance will be done
with in-house personnel or tract, it requires a municipality to provide the name of
the contractor and Ucontra t between the municipality and the contractor.

In accordan pr agreements, a resolution of the governing body is required to
establish 0 signs the agreement on behalf of the municipality

v' First time traffic signal modification within a municipality, if the permittee has not already executed
an agreement

Municipalities are encouraged to execute Traffic Signal Maintenance Agreements as soon as possible to
ensure timely permit issuance.

The execution of a Traffic Signal Maintenance Agreement using the form in Appendix B supersedes the
maintenance requirements which may have previously been adopted for signals in a federal or state funded
project using Preapproved Form 18-K-392, or for individual signals using PennDOT Form TE-160.

July 2020 Edition Page 2-1


http://www.pacodeandbulletin.gov/Display/pacode?file=/secure/pacode/data/067/chapter212/chap212toc.html&d=
https://www.legis.state.pa.us/cfdocs/legis/LI/consCheck.cfm?txtType=HTM&ttl=74&div=0&chpt=92&sctn=2&subsctn=0

' pennsylvania
Traffic Signal Maintenance Manual

2.1.3 Preventative and Response Maintenance

The level of preventative maintenance and response maintenance that is required by the traffic signal
permittee is discussed in Chapter 4 of this publication.

2.1.4 Recordkeeping

Because accurate maintenance records are essential to document the preventative maintenance schedule and
to be better able to estimate the need for spare hardware, each permittee is required to malntaln a master
signal maintenance log, and records of all response and preventative maintenance acti

e of maintaining
e documentation

Since permittees sometimes contract with different maintenance contractors, the
good records cannot be overemphasized. It is important that responsible partie
procedures indicated in Section 7.2 for preventative and response mainten

2.1.5 Maintenance Organization

Permittees are required to provide the minimum personnel classifi
maintain the traffic signal equipment and must secure training

2.1.6 Permittee Contact Information

The permittee shall provide contact information for both non- nd emergency periods, including
information for a contracted maintenance provider fappllcable i
in TSAMS, mcludmg prompt updates wheneve ted provider changes.

The individual signing Form TE ed signature authority by resolution of the
governing body. The permitte . i ority for both execution of the agreement and
future submissions of Forg sam . This is recommended to expedite subsequent
signal change requests delayed waiting for a monthly meeting of the elected
officials. A sample resolutio Ure authority is provided in Appendix C

2.2

In the

that each of their fiscal and maintenance responsibilities:

= An mterc

ed at an intersection that is in two or more municipalities
d traffic signal system that involves more than one municipality

In both situations, it is very important that all municipalities work together to ensure proper system
maintenance and operation in accordance with applicable permits. Also, there are certain maintenance
elements that are shared in both of the above situations and without a pre-established cost basis, local
authorities could end up thinking that they paid too high for their portion of the bill.

To ensure that this happens, each municipality should enter into a “Cooperative Memorandum of
Understanding” for the multi-jurisdictional signal or signal system. A sample agreement designed for an
interconnected signal system is included in Appendix D.

To ensure system uniformity, one agency should be assigned an oversight responsibility, and identified as
Party #1 in the multi municipal agreement. For a single intersection, the oversight agency should typically be
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the municipality with the controller. However, for interconnected signal systems, the municipality with the
oversight responsibility could be determined by any of the following considerations:

= The municipality with the master controller or backhaul communications drop
= Either the largest municipality or the one with the highest number of traffic signals in the system
= The municipality that houses the traffic signal system controller or central server

Additionally, the multi-municipal agreement should identify the following:

= |dentify the costs shared between the respective municipalities or identify the
traffic signals that each municipality is responsible for, and those compone
oversight organization (see Paragraph 2 in the sample agreement in Ap
between the municipalities, the rationale for the sharing should be defi
could be defined by percentages, or based on the prorated number
the respective municipalities to help address future expansion.

mponents of local
re borne by an
. If costs are shared
example the costs

= The location of the system computer and any adaptive contr sample
agreement)

= A willingness to support future additions to the syste
agreement)

When permittees do not have the in-house exp entory of parts necessary to
service and maintain traffic signal equipment ; taining traffic signals is by a
traffic signal contractor. If a permittee is not pref v n traffic signals, it is very

can obtain maintenance repairs on a
timely basis. Without a contract o y that repairs will not be completed in a timely

Even if a permittee uses a ne e permittee is still ultimately responsible for traffic
signal ownersh| tlons For this reason, the Department will only officially

opment and Management and the Auditor General issued guidance in
uels expendltures by municipalities for traffic signal services, indicating:

an element of highway maintenance; and procurement of highway

a competitively bid maintenance contract can and should include emergency call-out requirements,

in accordance with PennDOT guidance on the subject.

= Traffic signals are not “public works” of the political subdivision. “Public works” as the term is used
in the various municipal codes is limited to public utilities.

= Traffic signal maintenance, being part of highway maintenance, is not a professional service.

A number of options are available to select a traffic signal contractor, and all of the following are considered
competitive bidding under the Pennsylvania Procurement Code:

= Low bid;
= Qualifications-based selection;
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= Two-step process (first low bid, then request qualifications from say the two lowest bidders)

Using a low bid may be fairly simple for preventative maintenance elements, but a permittee generally needs
to estimate a certain number of hours and replacement parts to consider the response maintenance side of the
equation. Similarly, basing everything on qualifications (e.g., experience, expertise, personnel, project
management, and the distance between the contractor’s home base and the traffic signals) is subjective.
Therefore, perhaps the best criteria are to make it a two-step process — request qualifications from the two or
three lowest bidders and then make the final selection based on perceived qualifications. It is also a good idea
to request references.

of the Traffic

e Department with a
aintenance

cument, which

If the permittee uses a contractor to perform the maintenance of the signals, Secti
Signal Maintenance Agreement (see Appendix B) requires that the permittee p
copy of the document they use to obtain these services. Unlike the above Tr
Agreement between the Department and the permittee, there is no stand

prices for almost countless types of equipment; etc.

A copy of one type of document is included in Appendix E
Maintenance of Traffic Signals.”

In general, a permittee is responsible for the maintenance of eve he traffic signal permit plan
including the traffic signal and all appurtenances nd any advance warning
signs).

Traffic signal maintenance is critical to effecti bility of the traveling public
through the intersection controlled by a traffic sig I, maintenance equipment, and a
current inventory of traffic signal equipment allo r @0btain a better understanding of their

current practices.

The Department can provide a : ontracts are written properly. If there are any
guestions concerning prop mi ontact the appropriate Engineering District (see
Section 1.4).

service personmel, 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?

= Define inventory and maintenance record-keeping responsibilities, including TSAMS updates

= The applicable publications listed in Exhibit 1-1 of Publication 191

2.3.2 Accreditation - Department/IMSA

As noted in Chapter 3, the contractor and the permittee’s personnel should be provided with the appropriate
training to assure that they have a thorough understanding of current traffic signal technologies and proper
maintenance procedures. The Department also encourages permittees to require their traffic signal
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maintenance contractor satisfactorily completes a certification program sponsored by a nationally recognized
organization such as the International Municipal Signal Association (IMSA).

At a minimum, the Department recommends IMSA Work Zone Traffic Control Safety Certification (or
LTAP’s Temporary Traffic Control Training) and the IMSA Traffic Signal Level 1 Training to effectively
understand traffic signal maintenance activities. IMSA Traffic Signal Level 2, IMSA Traffic Signal Level 3,
IMSA Traffic Signal Inspection, and other traffic signal courses may be desirable to obtain a full
understanding of traffic signal maintenance and operations. (See IMSA for additional training details.)

2.4 Estimating Prices

Exhibit 3-2 includes some of the most common unit prices related to traffic si
encouraged to use the unit prices from recent Department-administered proj
costs. Item Price History is provided in the Construction Projects Resour:
Engineering and Construction Management System (ECMS). Altho
costs, maintenance costs tend to be higher than new construction
need to be removed before new components can be installed. |
smaller quantities than construction projects.

WEVEr, perm ittees are

The primary benefit of understanding future costs is to avoi
budget for future upgrades.

2.5 Specifications

Permittees should use Publication 408 for all re e following reasons:
v" The original construction plans would ha P Q1S standards and all replacement items
should follow the same crite al continues to conform to the traffic signal

permit

v" Uniform, standardi ation and maintenance for contractors and makes

0 the next because this simplifies the formation of some traffic signal
number of spare parts.

2.6 High upancy Permit Agreements
Title 67 Pa. Code 844973 stipulated that a highway occupancy permit (HOP) is required from the Department
prior to:

v" The construction or alteration of any driveway, local road, drainage facility, or structure within state
highway right-of-way
v Connection to or alteration of a Department drainage facility

A HOP application should be submitted by the traffic signal owner (typically the municipality) if any of the
following activities occur as part of traffic signal work within any state highway right-of-way:

v Embankment removal
v" Curbing and/or sidewalk installation, including ADA ramps
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v" Drainage structures
v" Changes in highway geometry
v Pavement widening
v" Installation of additional lanes

Additional requirements for submission of HOP applications is included in Publication 282, Highway
Occupancy Permit Operations Manual.
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3. ESTABLISHING A TRAFFIC SIGNAL MAINTENANCE

AND OPERATION PROGRAM

Traffic signal maintenance and operation shall be provided by the traffic signal owner, unless the signal
owner has an agreement with another entity indicating otherwise. Maintenance shall be done in accordance
with this publication. Operation includes continuously energizing the traffic signal to provide the operation
identified within the traffic signal permit.

3.1 Traffic Signal Program Benchmarking

Traffic signal owners should establish a programmatic approach to traffic sig ement and operations

providing a framework to intentionally link transportation goals such as sa eliability, and state-
of-good-repair to organizational capability to clarify how limited resourc us on doing
what is most important, generally defined as providing good basic se . i

assessment technique can be used with the traffic signal program iti i this

approach is contained in Traffic Signal Benchmarking and Sta
maturity model framework is illustrated in Exhibit 3-1.

Exhibit 3-1 Capability Maturity Model Levels

Level 1 Level 2 Level 3
Ad-Hoc Established Measured

«Full, sustainable core
agency priority

«Established on the basis
of continuous
improvement with top
level management status
Processes developed, «Formal partnerships

document, and

integrated into agency

«Partnerships aligned

* Activities and *Basic strategy
relationships largely ad applications understoot
hoc, informal, and
champion-driven

+Substantially outside
mainstream of other
agency activities

Source: T4 g ‘ e of the Practice Report, 2019
Traffic odically complete a self-assessment to gauge how well the agency is able to
fulfill its tra : i e and operation requirements. Additional information is contained in

The cost for installing traffic signals at an intersection frequently exceeds $200,000 (in 2020 dollars). After a
traffic signal is installed and tested, the permittee becomes responsible for the cost of maintenance and
operation of the traffic signal. Since the permittee assumes liability, it is important that appropriate budgeting
for insurance, preventative maintenance, and response maintenance associated with crashes and equipment
failure be provided.

Preventative maintenance costs will escalate over time as equipment wears out and requires being replaced.
More costly emergency repair costs will increase if proper preventative maintenance care is not provided.
Typical annual maintenance costs per intersection may range from $1,500 to $6,000 and depend on several
factors such as the age and complexity of the traffic signal.
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3.2.1 Replacement Component Prices

Traffic signal unit prices for new/replacement products or operational improvements are included in Exhibit
3-2. The cost for work zone traffic control should be budgeted in addition to the unit costs in Exhibit 3-2.

Exhibit 3-2 Installed Unit Prices, in 2020 Dollars

Element Installed Unit Prices*
Mast arms $10,000 to $20,000/each
New controller unit (timer) in existing cabinet $3,000/

New controller assembly $12,000/each
3-section, 12-inch LED signal head
5-section, 12-inch LED signal head

LED pedestrian signal head with countdown timer

$1,400/each

LED replacement bulb $130/each
Pedestrian pushbutton $400/each
Accessible pedestrian signals $1,250/each
Loop detector 0 $1,800/each
Video detector $5,500/approach

$22,000/intersection
000/approach

Radar detector
L fintersection

Junction box $1,100/each

Emergency vehicle preempHOR(EY Py M. $7,000/intersection

Signs, post-mounted $55/square foot
Uninterruptible gawer supply (\UPSIEY 53,000 to $5,200/intersection

External generator panel (hook-up to accommodate $1,200
generator)

ended | $1,000 to $8,000/intersection

projects (bid prices) with traffic signal industry input.

the average estimated life expectancy Estimating Life Expectancies
idebook (2012), NCHRP Report 713. However, the actual life of these
traffic sig S ed on routine inspections, and may vary as a function of the manufacturer,
location, load conditions (temperature and wind speed), etc. The life expectancy for
equipment can 0 ded through proper preventative maintenance.

Traffic Signals are a portant part of the Long-Range Transportation Plan Asset Management effort.
Municipalities should request to their planning partners that traffic signal improvement line item be placed
onto the transportation improvement program (TIP). As long as it is on a regional TIP (even if locally funded
for minimal amount), the funding stream can be adjusted. The purpose for a TIP line item like, “traffic signal
improvements region-wide: traffic signal infrastructure, timing, and operational modifications at: Location
#1, Location #2, and at other locations to be determined” allows the possibility of federal funding for
maintenance and operations to occur.

Maintaining installation dates and maintenance history in TSAMS (see Chapter 7) can assist with
developing life cycle analysis plans.
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Exhibit 3-3 Estimated Service Life

Component or Material Average Life (years)*
Tubular steel mast arms 20
Steel pole and span wire 20

Loop detector 7.5%*

Non-invasive detector
Traffic controller
Controller cabinet

Twisted copper interconnect cable
Fiber optic cable
Incandescent lamps
LED lamps
Signal heads
Signs
Thermoplastic pavement markings
* Values from Tables 4-11, 4-12, 4-17 of Estimating Life Expectan ighw, ets, Volumel: Guidebook

(2012), NCHRP 713, Transportation Research board of the Natio ie gton, DC, 2012
** Average life for loop detectors is highly dependent upon pave

3.3 Insurance

Permittees should maintain adequate insurancg ge and liability issues related
to traffic signals. For example, property insura L Si knockdowns and other damage
from hit-and-run crashes, and at least temporari ‘ ffic signals until vehicle insurance
claims are settled. In addition, liability insurance d-party actions alleging bodily injury,
property damage or personal inju ing from ons of the permittee such as traffic signal design

Traffic signals are susceptil i Strike, especially when located in open areas where
e 3 ple, if lightning were to strike the traffic signals

A permittee needs to determine the number of technically proficient staff members that can maintain their
traffic signals to meet the guidelines established within this document. When sufficient permittee resources
are not available, consider having a traffic signal contractor perform permittee’s maintenance functions.

3.4.1 Maintenance Personnel

The permittee shall either have a professional engineer on staff or available as a consultant under agreement
to assist in overseeing the traffic signal maintenance.

The qualifications of maintenance personnel are included in Exhibit 3-4, and apply to both permittee and
contractor employees.
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Exhibit 3-4 Recommended Qualifications for Maintenance Personnel

Personnel General Tasks Minimum Requirements

Ability to perform response maintenance on solid state equipment

Capability to diagnose a vehicle loop failure and initiate corrective

Ability to follow wiring schematics, check and set timings from

Ability to perform preventative maintenance on all equipment and

in electronics and

ntrol and identification of

ired of a Signal Technician.

= Test equipment and tools
= Digital multimeter
= Controller and conflict monitor test equipment

= Detector sensor test equipment

= Small tools

= Vacuum cleaner
= Small generator for backup power for signals at major intersections during power outages

= Afield laptop with appropriate traffic signal controller and detection software (if applicable)
= A small video monitor when using video detection systems (if applicable)

Vehicles, incléding bucket trucks

A thorough understanding of traffic signal design, installation, and
A working knowledge of the interaction between the following
traffic characteristics: intersection geometry, traffic flow theory,
control type (fixed time, actuated, etc.), signal phasing and timing,
An ability to supervise subordinate personnel effectively in the

Possession of a college degree in engineering which includes

Either four years’ experience in the field of traffic engineering or its

up to the device exchange level.
Responsible for the "
Signal operation and action.
gnal maintenance of traffic | =  Ability to tune detector amplifiers.
Technician -
signals and all .
associated equipment. plan sheet and check all field conditions.
to maintain accurate records of all work performed.
= Extensive training and troublesho
software.
Responsible for the = Ability to repair modules in t
. . . needed to diagnose and re
. diagnostics and repair of 1 .
Signal . = Ability to make design
- all traffic signal .
Specialist . . . functions.
equipment including . .
. . = Ability to imple
solid state equipment. .
maintenance a
recurring proble
= Ability to perform a
Administrative position | =
with prime maintenance.
responsibility for proper | =
operation of traffic
signal equipment.
Traffic Supervises and plans and interconnection.
Engineer activities of Signal .
Technicians and Signal assignment of their work.
Specialists to ensure "
adequate preventative course work in traffic engineering.
and response "
maintenance programs. equivalent in graduate college work.

als, a general rule-of-thumb is that a permittee should have one
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= Replacement parts: controllers, CMU or MMU units, cabinets, cabinet fans and bulbs, signal heads,
mast arms and poles, pushbuttons, detectors, bulbs or LED modules, filters, emergency vehicle
preemption equipment, conduit, signal cables, detector cables, communication cables, signs, etc.

= Work zone traffic control devices (including work zone attire and equipment as defined in PennDOT
Publication 46 and Publication 213).

3.5 Underground Utilities

3.5.1 Marking of Traffic Signal Assets

Permittees (typically municipalities) fall under the definition of a facility owner i
Line Protection law, Act 287 of 1974, as amended by Act 50 of 2017. This la

erground Utility
facility owners to:

v Be a member of the Pennsylvania One Call System, Inc.
v Respond to all notices through the One Call System within twg b
v Respond to designer requests for information within ten b
v Mark, stake, locate or otherwise provide the position of Ji or to the
lawful start date of excavation
v' Communicate directly to the excavator within two. ion, and, if necessary and
possible, go to the proposed work site to mark, stake derground lines or to verify the
owner’s lines are not within the area of the proposed w
v Respond to emergency notifications as so@mas possible fo eipt
v Report alleged excavation violations rg : er’s traffic signal assets
within 30 days after receipt of notice @
Traffic signal owners who fail to register for the ot recover costs for damaged lines.
Traffic signal components which a st be marked under the act are identified in
Exhibit 3-5.

Exhibit 3-5 PA One

Act 247 term Traffic signal component
Underground conductor used in providing All traffic signal wiring
electric service
Undergrou
communi
Traffic loops

in

All traffic signal communications cable, including
interconnect cable and fiber optic cable
In-pavement inductive loop detectors and lead-in wire

s Prior to Performing Maintenance Activities

nance activities that involve excavations, perform required actions according to
nd Utility Line Protection Law.

the provisions of

v The law contains provisions for design notifications, excavation notifications, and emergency
notifications

v" Excavation work shall not begin until after the lawful start date indicated in the act

v Locate and mark existing underground utilities in the field

v' After completing location and marking of the known utilities, field review the proposed work to
ensure that no utility conflicts exist

v Traffic signal equipment locations may need to be adjusted due to utility conflicts, which should
be documented on final as-built plans
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3.6 Performance Measurement

Meaningful performance measurement is key to achieving the desired traffic signal maintenance and
operational objectives. Performance measures link objectives, strategies, and tactics and are central to
implementing performance-based planning and management processes.

Example traffic signal program objectives are shown in Exhibit 3-6.

Exhibit 3-6 Traffic Signal Objectives

Safet Assign right-of-way safe
Flow Intersection
Light Minimize ph

Network

Operations fail A ooth flow
Uncongested Equitalle sefvice
Congested Maxig oughput gueues

Respong takeholder needs
Comply w 2NCy p and standards
v
V ycle costs
Sustain infras ate of good repair
Sustain gystem and techn® ability/state of good repair

Organizational

Maintenance

Objectives can be further associated with stra gntation taCtIes as shown in Exhibit 3-7.

Exhibit 3-7 Traffic Signal Strategies, surement Targets

Obijective Strategy Tactics Measurement Targets
Assign right- Design intersection = Physical: Heads, Poles, = Good visibility
of-way safely and signal Pushbuttons, Detectors, Cabinets, = Abundant clarity
operation to serve Signing, Markings = MUTCD compliance
all users safely =  Timings: Clearances =  Low crash history
=  Phasing: Protected, Unprotected,
Simultaneous
Minimize | waitin ion: = Green time is adequate most
phase failures Detectors of the time
eneration extension/gap timing = Delay is within an acceptable
Generous max times range
= No phase failures (or no max
outs)
Smooth Progression Coordination (Pipeline): =  Maximize bandwidth
network flow = Controllers = Minimize arterial stops
= Communications (number and duration)
= System Software =  Side street delay at acceptable
= Timings: Cycle, Offset, Split, level
Sequence
Maximize Fully utilize green =  Disciplined Timings: Cycle, Split, = High phase utilization
throughput time Maximum Green, Reservice =  Low unused green
= Detection: Residual Queuing =  Low growth of residual queue
= High flow
Manage Metering flow =  Discipling Timings: Splits, = Queue length at intended
queues Maximum Green, Reservice locations
=  Detection: Queue Overflow = High throughput (at
bottleneck)
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Obijective Strategy Tactics Measurement Targets
Responsiveto  Response = Maintain enough spare equipment = Average response time
stakeholder Maintenance to restore full operation in timely = Average time to complete
needs manner repair

= Provide on-call staffing or = Percent of response calls
contractors to respond to fixed with parts from
emergencies 24/7/365 inventory
Comply with Design =  Physical: Heads, Poles, = Minimize non-compliance

agency policies
and standards

Modifications

Pushbuttons, Detectors, Cabinets,
Signing, Markings
Timings: Clearances

elements

state of good
repair

Maintenance

Minimize life Preventative Assign expected lifespan to each traffic = Ze operating
cycle costs Maintenance signal element, beyond which failure rate or ment beyond expected
performance is likely to be unacceptable, and n
plan for timely replacement e emergency calls
Sustain Preventative & = Schedule repair/replacement of = Minimize component failures
infrastructure  Response components when potential failure = Minimize down time for

is identified through preventative
maintenance activities

Provide on-call staffing or
contractors to complete emergency
repairs in a timely manner

Sustain system
and
technology

Preventative &
Response
Maintenance

permitted traffic signal
operation

Schedule repair/replace

Minimize down time for
communication systems
Minimize down time for

reliability/state detectors

of good repair

3.7 Training

All traffic signal staff sho
contractor employees. T

v Internal coor@ifation with permittee staff regarding planned or proposed projects which may impact
the current or planned traffic signal maintenance & operations.

v’ External coordination with other agencies regarding their planned or proposed projects which may
impact the current or planned traffic signal maintenance & operations. This may include utility work,
road work, or land developer work.

v’ External coordination with other permittees when a traffic signal or a coordinated traffic signal
system is located in more than one municipality.
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4. TRAFFIC SIGNAL MAINTENANCE

CLASSIFICATIONS

4.1 Traffic Signal Maintenance Activity Classifications
The Department recognizes the following three different traffic signal maintenance classifications:

= Preventative maintenance
* Response maintenance
= QOperational maintenance

4.1.1 Preventative Maintenance

Preventative maintenance, also known as routine maintenance, is the typ
minimize the probability of one or more components of a traffic sig ioning. It also
includes the repair or replacement of components, as needed, to i
intended to operate per the approved traffic signal permit. For
maintenance activities, please refer to Chapter 5.

Preventative maintenance is typically scheduled utilizing a p
pre-determined intervals. A preventative maintenance inspectio
maintenance or design modifications.

ction, service, and replacement at
ify the need for response

4.1.2 Response Maintenance

Response maintenance is required when:

v One or more components of 3 ic sign al ausmg the traffic signal to malfunction

v
v i a i ring preventative maintenance checks

For additional information on response maintenance activities, please refer to Chapter 6.

4.1.3 Operational Maintenance

Operational maintenance is the type of maintenance required to identify and undertake operational changes or
equipment upgrades needed at an intersection or within a system to respond to changes in traffic patterns over
time. Operational maintenance is a subset of preventative maintenance in that it should be regularly scheduled
at 3 to 5 year intervals. Operational maintenance focuses on the functionality of traffic signals to meet
mobility needs as opposed to the upkeep of the existing signal components. For additional information on
operational maintenance, please refer to the Traffic Signal Timing Manual (NCHRP, 2018).
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Operational maintenance is typically a scheduled evaluation of an intersection or corridor but may be
undertaken in response to a complaint or notification of an operational issue.

4.2 Traffic Signal Maintenance Responsibilities

Traffic signal maintenance and operation is the responsibility of the traffic signal owner and shall be
accomplished according to the time frames identified in Section 4.3. Traffic signal owners and operators need
to determine whether maintenance and operations responsibilities will be provided by either their own
personnel and/or by outsourcing (contracted services). The following questions shoul considered for a
maintenance and operations program:

What level of staffing is required?
Does the agency wish to purchase and operate the equipment requi
What skill level is available from in-house staff, and what level d to employ?
If outsourced, does the agency have the right people to man
How many similar maintenance contracts has the agency
= How many years has the agency done similar mainten

If considering outsourcing the maintenance of traffic signa e available. This may range
ere a contractor would provide
e traffic signal owner. Outsourcing
could also include contractlng with another municipality. Fai raffic signals may result in:

C ed Traffic Signal Permit
= More liability for the traffic signal ow
= More capital costs for the signal owner

se (emergency) maintenance

contractors have the appropriate training so that
and maintenance and operation procedures. In
addition to being approp
B), traffic signal maintena al owner staff and/or their contractor) should
satisfactorily com ogram sponsored by a nationally recognized organization such as the

pecial consideration should be given to the application of traffic
activities within or adjacent to signalized intersections. Publication 213
aken prior to and during the performance of work related to or affecting the
porary traffic control adjacent to a traffic signal must not conflict with signal

operations whlle functioning in steady (stop and go) mode.

4.3 Traffic Signal Maintenance Scheduling

Each traffic signal is comprised of many components which, when taken collectively, allow the intersection
or signal system to operate efficiently and effectively. Some components are more critical to the continued
operations of an intersection than others. As a result, signal components are classified into two categories,
primary and secondary, as defined below:

= Primary component — A material, device, or activity that is paramount to the structural integrity,
functionality, and/or performance of a traffic signal or system.

= Secondary component — A material, device, or activity that when malfunctioning and/or deficient
may compromise the functionality and/or performance of a traffic signal or system.
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Both primary and secondary components must be maintained; however, because of their critical nature,
primary components are given scheduling and response time precedence.

= See Chapter 5 for further details on preventative maintenance activities and scheduling intervals.
= See Chapter 6 for details on response maintenance activities and response/repair intervals.
Exhibit 4-1 lists the primary and secondary components for each traffic signal functional area.

Exhibit 4-1 Primary and Secondary Components

Primary Components Secondary Components

Supports . Mast Arm Support
. Strain Pole Support
. Pedestal or Wood Support
= Span Wire
. Foundation
= Anchor Bolts
= Guy Wire
. Grounding N
Controller Assembly L] Local Controller =  Cabinet
L] Conflict Monitor =  Time Clock
. Flasher Unit = Traffic Optimization Processor (i.e.
L] Load Switches adaptive, etc.)
= Power Supply
. Relays
= Radio Frequency Interference (RFI)
= Surge Protection
= Grounding
Systems & L] N/A aster Controller
Communications e-Based Coordinator Unit
Communications System
. Modem
. Router
. Server
= Systems Software
Electrical Distribution =  Wire and Cable =  Conduit
L] Electrical Service = Junction Boxes
= Wire Connectors = Service Receptacle
=  Ground Bushings and Lugs
L] Ground Rods
= Generator Adaptor Kit
L] Battery Back-up/Uninterrupted Power
Supply (UPS)
Signal sings . Backplates
Vehicle and Pedestrian Indications L] Mounting Hardware
Optically Programmed Signal Heads
Lane Use Control Signal Heads
Detectors = Loop Amplifier - Pedestrian Push Buttons
= Vehicle Detection System (Loop, = Accessible Pedestrian Signals (APS)
Video, etc.) =  Pre-emption Systems
= Transit Priority Systems
Signs & v L] Internally Illuminated and Blank Out . Pavement Markings & Legends
Pavement Markings Signs . Delineation
= Signal Permit Signs = Other Traffic Control Signs
Services ] Indication Alignment =  Hand Hole
=  Time, Phasing, and Sequencing Traffic | =  Clear Obstructions for Signal
Controller Settings Indications
=  LED Upgrade = Clean Signal Lenses
. Operational Retiming - Paint of Structures
= Infestation Prevention

July 2020 Edition Page 4-3



' pennsylvania
Traffic Signal Maintenance Manual

4.4 Maintenance Reporting and Documentation

Maintenance reporting and documentation shall follow the guidelines outlined in this publication as
referenced in the permittee’s Traffic Signal Maintenance Agreement.

4.5 Design Modifications

The design and operation of each signalized intersection and system should be reviewed on a regular
schedule (e.g., every 2 to 3 years). The review should include preventative/response maintenance personnel
and the permittee’s traffic engineer. The permittee may also invite department traffi unit personnel to
participate in the review. Ad hoc discussions leading to design modifications m ore frequently.

Use Form TE-974 to capture the following information:

v Recurring maintenance problems

Conformance with the approved plan
Conformance with federal/state standards and state-of
Compatibility with prevailing traffic demands and
signal permit.

design features

AR

The following reviews should also be conducted concurrently as
review:

orough design & operation

v’ Safety review
v Traffic demand review, when major
nearby locations.

adway systems have occurred at

The design modification proces

Exhibit 4-2 Design

Design and | _ _
Operation Review Revise Traffic

Form TE-974 Signal Permit
Pubs 46, 149
(Every 2-3 years) ( )

Maintenance |'

their response a
include:

Implement

Changes in the
Field

e best position to detect recurring problems or design deficiencies as part of
e maintenance responsibilities. Some recurring but correctable problems

v' Traffic signal head visor damage

Traffic signal head visibility issues

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

Detector alignment

CCTV alignment

AN N N NN
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In addition, it is important that maintenance personnel and traffic engineers keep current with technology,
standards, and practices so that necessary design modifications can be identified and proposed accordingly to
improve signalized intersection performance. Examples include:

<

Pedestrian countdown timers . .
) . Flashing Yellow Arrow left turn phasing
Advance pedestrian walk intervals and retroreflective border on backplates

Video detection
Radar/Dilemma Zone detection
Eliminating “blind clearance” left turn phasing
(no yellow arrow)

Modifying left turn phasing and incorporation of
Flashing Yellow Arrow (FYA)

12-inch traffic signals instead of 8-inch
Backplates and/or the addition of retroreflective borders
Install louvers or optically programmed signal heads
Emergency vehicle preemption
Adaptive traffic control system

Adding overhead street name signs
ADA curb ramps and/or accessible pede
Adding positive offset between opposi
improve sight distance

AN NI NERN

<

“Blind clearance” left turn
phasing

AN N NN NN

All of this feedback by maintenance personnel as
designers in reviewing and makm '

signals.

Note, except during eme
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5. PREVENTATIVE 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.

By following the preventative maintenance activities and scheduling intervals for these components as
identified in this chapter, the Permittee will help ensure the safe, efficient and proper operation of traffic
signals that they own. A natural outcome of these regular preventative maintenance chgeks is the pro-active
triggering of needed response maintenance repairs/replacements to address the identi ues. Issues noted
during preventative maintenance which may result in immediate danger to the p be addressed
through response (emergency) maintenance. Examples include structural de ilure of the signal to
properly alternate right-of-way, and absence of a conflict monitor or MM

specifications, and standards that are housed in the various publicati ified i ill also
need to be reviewed and applied by maintenance staff so that th & installed

that particular signal component (supports, controller asse Id be reviewed and applied

accordingly.
ial and construction specifications

Vehicular traffic signals are
Vehicular traffic signals and a ian signalS’are mounted to the mast arm pole, strain pole, or pedestal

maintenance activities, the various inspections related to welded and bolted
o the following situations:

In addition to preve
connections also app

installations

P73 v When inspecting new traffic signal
4
f
E

i—’__—g— Mount Joy Rd

v When inspecting traffic signal
installations in conjunction with the initial
signal turn-on and the 30-day testing period
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For addition information related to Supports, see the following references:

Traffic Signal Portal — Manufacture Structure Drawings
Publication 46 (Chapter 4)

Publication 148 (TC-8801, TC-8803)

Publication 149 (Chapters 5, 12 & 20)

Publication 408 (Section 951)

Form TE-974

The preventative maintenance activities/scheduling intervals for traffic signal L
supports (including mast arms, strain poles, pedestal poles, and pedestrian stub po ~ribl
are summarized in Exhibit 5-1.

AN NI NI NN

Exhibit 5-1 Preventative Maintenance - Supports

e eee ast 7 MO A0Sl AR et S 0 Fole 6 Months 12 Months | As Required

Check paint condition and/or corrosion X
Paint repairs as needed - - X
Check for obstructions in drain at pole base (clear drainage holes in pole bases if present
Inspect foundations for damage

Inspect the foundation and base plate connection

Verify that leveling nuts are in a snug-tight condition with the bottom of the base plate. S
tight is defined as the full force of a person on a 12-inch wrench k

Verify that a washer is present under each top nut to provide full bearing and to seal bolt hole
gaps

Visually verify that the top nuts are tight and free of corrosion hd
Check condition of grout or rodent screen at pole bases; replace the grout or rodent screen if it
has been removed

Remove the grout or rodent screening under the ate if there i'or bott”
weathering. Remove any debris, and examin olts under , for signs of
bending, cracking, etc.
Adequately secure handhole covers (replace any missing covers) X
Inspect poles, transformer bases, aﬁ damaid bi vehicle'weather, or
wear and tear (note any deficiengi
Check pole for plumbness, shim or adjust as necessal
Check for rust and tightness of mmﬁ
Check for missing pole caps and mast arm end caps; replace as required
the span wire. | rom .
Check for wires/cables that may rub, or touch mast arm supports X
Mbroper attaehment and/or damage) X
Check galvanized nuts, bolts, and washers for any significant signs of corrosion X
@quire .orrective action, new bolts, washers, and nuts must X
be used
Inspect for rust and cracks especially at seams, joints, and base plate
EMI evidence of cracking
Document any evidence of weld metal or base metal cracking X
Document any adverse b0 nection findings X
Mast Arm Supports
Inspect horizontal and vertical angles of arms and poles (check pole and/or arms for warping or
other damage: note deficiencies)
Visually inspect connections. The connection should be tight with no visible gap between the
connection or flange plates, bolts, nuts, or washers.
Verify that a washer is used between the connection or flange plate and each nut
Visually inspect arm to column connections. The connection should be tight with no visible gap
between the connection or flange plates, bolts, nuts, or washers.
Check for cracks in the vertical column to base plate connection; any cracks generally initiate
opposite the arm to shaft connection (about 180° from the centerline of the arm for single-arm
structures)
Check for cracks in the welded connection between the arm or column connection plates; any
cracks generally initiate at the uppermost (12 o’clock) or lowermost (6 o’clock) positions of the X
connections due to the dead load and oscillation (galloping) caused by wind loads

X [ X| X | X [X|X]|X

X

X[X|X]| X

XX

X [ X[ X | X

X
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Strain Pole Supports
Check for cracks in the shaft or column to base plate connection; any cracks generally initiate X
opposite the span wire connections
Check condition of strain vises, if applicable X
Check bonding of span wire and tether wire to strain pole X
X
X

Visually inspect each tether wire for excess sag; adjust as necessary
Inspect all connecting span wire hardware (anchors, guards, cable lashing, supporting brackets);
tight or replace as necessary

5.2 Controller Assembly

The controller assembly is the
cabinet and all of the complete
electrical and electronic

e o]

components mounted inside the pleg — [ i ——
cabinet for controlling signal | _ \ . ﬁ‘T =
operation. . = T N o (el ‘

| ‘ 2% LAl
v Cabinet o\ e R G
v Controller Unit g i\ (3~ i :
v" Conflict Monitor
v Flasher Units
v Load Switches and other

The controller unit is the heart of
the controller assembly which

selects and times signal displays.
Several types of traffic signal co

v" NEMA TS1
Use function-b changeability between manufacturers.

v' NEMA TS2

|
'\
|
|
-
f

Advanced type of controller, modular in design, and use an open architecture allowing
compatibility with off-the-shelf products. They allow for communications and are configurable for
use with traffic management applications. Most often used in the City of Pittsburgh and
Philadelphia.

v Advanced Transportation Controller (ATC)
Provide an open architecture hardware and software platform that can support a wide variety of
Intelligent Transportation Systems (ITS) applications including traffic management, safety,
security and other applications.
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For addition information related to Controller Assemblies, see the following | cjean and replace air filters
references: :

= n

v' Publication 46 (Chapter 4)

v’ Publication 148 (TC-8802)

v' Publication 149 (Chapter 3)
v' Publication 408 (Section 952)
v' Form TE-974

The preventative maintenance activities/scheduling intervals for controller
assemblies are summarized in Exhibit 5-2.

Exhibit 5-2 Preventative Maintenance - Controller Assemb

Maintenance Intervals

Sl e el 6 Months 12 Months As Required

General
Paint steel cabinet to prevent rusting
Check anchor bolts and banding for rust or tightness X
Check controller cabinet condition. If necessary, relocate so the controller is not da XV
vehicle impacts
Lubricate door hinges and locks X
Clean/vacuum inside cabinet X
Verify conduit entering the cabinet is sealed. If necessary, re-seal conduit (use approved duct X
seal)
Seal around cabinet base with silicone caulking y WUl X
Check gasket around cabinet door X
Check drain plug (if equipped); Check for obstructions in drai 4 X
accumulating in cabinet
Check for infestation, address as needed X
Clean air filter -v X
Replace air filter X
Check operation of cabinet light and switm X
Check fan operation (thermostat set to operate at 85 - 90 degrees Fahrenheit X
Visually check wiring and connectH X
Check and tighten all terminal connections X
Verify that all spare conductors Stellandedionispafe terminal DIOCKSOr taped off X
Verify all cables are tagged or otherwise identified X
Place cabinet wiring diagram(s) in cab W X
Check Power Supply module X
Check Loso S8 NGNGB oTRERSHEcsion x
Check conditioning of incoming line voltage X
Check police functions X
M@e detecto-ng timing of delayed or extended output) X
Verify vehicle and pedestrian calls X
Verify operatiol X
Check flasher unit for proper operation X
Check Radio Frequen% X
Check Traffic Optimization Processor X
Verify correct date, time andBST (Daylight Saving Time) function for controller X
Verify communication with master controller, if applicable X
Place user and/or programming manuals in cabinet, if missing X
Note and record make, model, firmware version and serial number for controllers, conflict X
monitors and other major components
Conduct Operational Retiming 3-5 Years
Conflict Monitor Unit (or Malfunction Monitor Unit)
Scan conflict monitor for logged events, note any entries X
During intersection operation, observe the conflict monitor indicators and/or display screen to
verify sensing of all indications and proper monitor settings
Verify operation of conflict monitor — remove load switch to create red fail and observe response X
of monitor
Test conflict monitor by a computerized conflict monitor tester; replace monitor if it fails test X
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Maintenance Intervals
6 Months 12 Months As Required
Test the cabinet wiring and harnesses by using a jumper wire and pulling the load switch, if X
cabinets are frequented by rodents that chew on electrical wires/cables

Controller Unit (Electromechanical)

Controller Assembly

Check time, phasing and sequencing settings X

Check dial assembly for wear, burned contacts, key positions X

Check cam assembly for wear, cracks, burned contacts, tension on contacts X

Clean and lubricate cam assembly X
Controller Unit (NEMA, Type 170, Type 2070, ATC)

Check time, phasing and sequencing settings (verify input time versus approved timing, X

including coordination and time-of-day parameters; yellow & red clearance intervals)
Run internal diagnostic routine on the controller

Upload controller timing and parameters via laptop; place copy in controller

Check response to detector input

Check indicator lamp and replace if burned out X
Check real time on clock

Upgrade controller firmware to most current version, and also as appropriate to address items
affecting operational efficiency and safety

X
X
If a master controller, check that is it operating appropriately, and signals are coordinated - X -
X
X
X

Disconnect controller from master (if applicable) and check that the signal goes into backup or
free operation

Verify that the permittee is on the manufacturers” mailing or email list so that th
software or firmware upgrades
Check the time provided for the pedestrian crossing. Any noticeably short timing for safe
pedestrian crossing of the street should be reported and addressed.

d of

5.3 Systems and Commu

Coordinated signal timing is typically applied
less). The objective of coordinated traffic signal
of stops along a corridor, and provid

paced intersections (1/4 mile or
ple intersections, reduce the number
at the target speed.

g a coordinated corridor and with the central
perates as intended for smooth traffic flow.
tfic signals along a corridor:

Closed-Log
Spread Spectrtim Radio (Conventional)
v" Time-Based Coordination

For addition information related to Systems and Communications, see the following references:

Publication 46 (Chapter 4)
Publication 149 (Chapters 11 & 12)
Publication 408 (Section 953)
Form TE-974

AN NI NN
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The preventative maintenance activities/scheduling intervals for systems and communication are summarized
in Exhibit 5-3.

Exhibit 5-3 Preventative Maintenance - Systems and Communications

Systems and Communication

Perform preventative maintenance in accordance with the manufacturer’s recommendations X
Check operation of the communication system

. Verify that communications between all system components is functioning

= Verify function of system components, including modems, ethernet/ethernet bridges,

managed network switches, transmitter/receivers, antennas, servers, and system software

Check master controller
Check time-based coordinator unit; verify time clock is accurate and that it is adjusted for
daylight savings time
Check communication cables and connections
Check mounting hardware

Verify integration with Department’s Unified Command & Control (UCC) where applicable
Check overhead communications cables; verify that trees or vegetation are not encroachin

aerial lines. Address as necessary.
Check fiber optic cable
L] If aerial, check from where it is connected at the trunk line, check that all coils are secure
and at the proper bend radius
= If attached to a wood pole, check that the drop and u-guard are secure
= In the controller cabinet, open the patch panel and check all tip connections
Check wireless signal strength
= Test wireless signals at each intersection to verify they are
= Adjustments shall be made to correct any deficiencies
system; including trimming of trees/vegetation that
reception

within limits

5.4 Electrical Distribution

Electrical distribution consists of ts that power and operate a traffic signal. Without

the most state-of-the-art traffic signal would

v Electrical Servics
Junction Boxes

Distribution, see the following references:
Publication 46 (Chapter 4)
Publication 148 (TC-8804)
Publication 149 (Chapter 8)
Publication 408 (Section 954)
Form TE-974

AN N NN
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The preventative maintenance activities/scheduling intervals for electrical distribution are summarized in

Exhibit 5-4.

Exhibit 5-4 Preventative Maintenance - Electrical Distribution

Electrical Distribution

Maintenance Intervals

6 Months 12 Months

General
Measure service voltage X
Check physical condition of meter and power service disconnect box. Disconnect box should be X
properly locked and free of rust.
Check Service Receptacle (check GFCI receptacle on power distribution panel: replace if %
necessary)
Check wire and cable X
Check wire connectors X
Inspect all splices in each traffic signal pole base and handhole to verify they are all solidly
connected and not degraded. If deterioration is identified, re-splice using splices consistent with X

National Electric Code (NEC) for wet environments.

Visually check the condition of the traffic signal cable for dry rot, nicks, cuts or other d
the outer jacket insulation; perform resistance and continuity tests, if required)

y

Check all overhead cables and connections

Check that signal cable is not rubbing against cable outlet (free-swinging, end-mq Is
only)
Test for grounding, corrosion, and loose connections. Verify fuses or power breakers are
functioning.

Check relays and lightening arrestor for burned or pitted contacts
Check the integrity of lightning arrestor

Check all surge protectors for critical applications of controls o
cabinet, and the power supply. Includes: detectors, pedestrian |
communication systems, etc.

Grounding and Bonding

Check ground rod, clamp, and ground wire connections

or enter the
00ps,

Check that each pole, metal conduit, metal junction box, and other required metal components
are properly electrically bonded

Check controller cabinet neutral and gro

Check the ground rod, clamp connection, and bonding of conduits (secure all straps and rod
connections)

Check ground bushings and lu ndin:
necessary)

conduit; replace as

X

Handhole - check ground rod, clamp and ground wire connections X
Junction Boxes and Conduit

= If conduit is crushed or cracked, it needs replaced and buried

Check that junction boxes are sealed from water with securely seated covers X
ver; tighten cover bolts if present X
Inspect inside the junction box for abnormal amounts of water or water damage. If water is X
present, take measures to drain by installing weep holes.
| Any junélioniboxesiisibly crackﬁe sealed or replaced
Replace any covers that are cracked or don’t fit & seal properly
Mny surrounding ground erosion that could draw X
water; note an
Clear debris and/or overgrowth around junction box X
Check visible conduitbround conduit for damage; replace damaged and/or missing X
conduit straps)
Check for any exposed ground conduit.
. If conduit is undamaged, bury it X

Fix any repairable penetrations of conduit which are damaged by equipment as follows:
= Sealed with electrical putty or an approved sealant as recommended by the cable or
conduit manufacturer and in a manner that does not damage the cable
L] Insert grade 3 or 4 stainless steel wool in the conduit before the sealant to prevent rodent
infestation

Inspect the disconnect enclosure, transfer switch, surge protection, and connector cable
assembly.

Check the wiring insulation for damage which could cause electrical shorts X
Emergency Generator Connection

X
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Maintenance Intervals
As Required

Electrical Distribution 6 Months 12 Months

Check that the connector cable is
= Sufficient length to allow the attachment of an external power source in accordance
with the latest NEC X
. Compatible with the municipal generator and has neoprene all weather flexible
protective boots on each end
Check operation of the traffic signal for a minimum of five minutes using a municipal generator X
and provided cord
Test the electrical automatic relay switch over

Uninterruptible Power Supply (Battery Back-up)
Test the UPS in accordance with the manufacturer's specifications to verify that it is working
properly

Test battery(s) for loss of charge — replace every 3 years

Check Uninterruptible Power Supply

Verify automatic transfer switch operation

Verify incoming line voltage

Verify DC output to batteries

Verify AC output on inverter h
Check electrical connections X
Test system via simulated power outage at cabinet

Record events and run time either saved on UPS unit manually or uploaded to laptop

5.5 Signal Heads

Traffic signal indications provide the driver or ped
sign as to when they can proceed through an intg
that drivers and pedestrians have a clear view
indications. Therefore, the traffic signal indica
routinely inspected to ensure that advance signs,
not impair driver and/or pedestrian visibility.

trian with a
t is essentie

Vehicular indications include reg
indications. Pedestrian indica
“hand” symbol and a whi ! )leasa sianumeric countdown. This section explains not only

these indications but the't he indications are installed.
A complete signal head asse ing components:
v Housi Visors / Louvers

Damaged backplates should be replaced with aluminum, louvered backplates

3 1

Another type of signal head is the LED Lane-Use Traffic Control Signal. These lane-use signals are special
overhead signals that permit or prohibit the use of specific lanes on a highway. Lane-use signals are typically
used for reversible-lane control (see MUTCD Section 4M).
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For addition information related to Signal Heads, see the following references:

v' Publication 46 (Chapter 4)

v' Publication 148 (TC-8805)

v' Publication 149 (Chapter 6)
v’ Publication 408 (Section 955)
v' Form TE-974

The preventative maintenance activities/scheduling intervals for signal heads are summarized in Exhibit 5-5.

Exhibit 5-5 Preventative Maintenance - Signal Heads

Maintenance Intervals

SHIE (RS 6 Months 12 Months

General

Check vehicle and pedestrian indications
Check optically programmed signal heads X

Check lane use control signal heads - X -

Check alignment of vehicular signal heads (aim toward center of approach at a point X
approximately 150 feet in advance of stop bar)
Check alignment and visibility restrictions of optically programmed heads and he:
to verify they are operating properly with desired viewing intent
Check alignment of pedestrian signal heads relative to the crossing they serve
Check visibility of traffic signal indications to verify that advance signs, foliage, over
utilities, etc. do not impair visibility. Schedule one of these semi-annual checks when lea
present. Overhanging trees which block signal indications shall be in order to meet
visibility requirements in MUTCD Section 4D.12.
Check horizontal lane-positioning of vehicular signal heads/signs to verify they are mounted
according to Traffic Signal Permit
Check the clearance between the roadway and the bottom of sig X
roadway; adjust height as necessary .
Check terminal block connections X
0 gA e 0 ding: Ba plate 0) 0 e e e
Inspect signal housings for cracks, damage, and secure assembly of all attachments (backplates,
visors, louvers, etc.). Tighten up as necessary.
Clean and inspect backplates for cr;
Backplates (dull black in color), i i ow retroreflective
border, are required on all new t i ing signal heads.
Clean and inspect visors for cracks, damage and secure attachment. Tighten up as necessary.
Visors must be dull black in color on the side toward the indication.
| Clean and inspect louvefSifoRGracks, damageand seciite attachment
Check that when louvers are used, they are installed with tunnel or full-circle visors
Cleanan inspeBBBESHG GBS - SUNEHEPICe trose it r e
For existing metal signal heads, check paint condition and repaint as necessal X
0 )

Qo
U
o

X

X|X|[X| X

Check for cracked and/or damaged mounting brackets
Check gask ing hardwarenretighten as necessary

Check for wear on span wire and signal mounting hardware
wrsal hangers, replace as necessary
Check that signal heads on mast arms are mounted using fixed mounts unless approved
otherwise on the Traffic Signal Permit

XXX [X|X

dicatio D, odule anaesce amp
Re-lamp all existing incandescent signal indications
Replace incandescent indications with LED indications
L] Proactively, as part of Permittee’s signal planning & budgeting process
= When incandescent indications have reached the end of their useful life
= No change required on the traffic signal permit, but suggest notifying the District Traffic

Engineer

= Update TSAMS as an inventory change
Check LED indications for brightness level to ensure replacement prior to complete failure. Note
serial numbers and/or date of manufacture for LED modules
Replace LED signal modules 5-7 years
Re-lamp all sealed beams for programmed signal heads X
Remove white strobe light indications within the red lens and replace with approved red
indications; these type indications are prohibited (Section 4D.06 of the MUTCD)

X
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5.6 Detectors

Any traffic-responsive control system depends on its ability to sense traffic for local intersection control and/
or system-wide adjustment of timing plans. Malfunctioning detection will typically result in a constant call,
causing wasted time, increased delay, wasted fuel, and increased emissions as phases are served
unnecessarily for the maximum time. Therefore, properly functioning detection is critical to an intersection’s
safe and efficient operation. To ensure maximum effectiveness of each device, it is recommended that
manufacturer’s recommendations are followed.

A traffic signal system accomplishes this by using one or more of the following
detector types:

Vehicle Detectors (Pavement Invasive):

v"Inductive Loops
v' Magnetic
v' Magnetometer (wireless transmit)

In-pavement sensors can fail for a number of reasons, includi

= Sensor sensitivity is set too low and in need of adj
= Pavement cracking and shifting

= Breakdown of wire insulation

= Poor sealants or inadequate sealant applie
= |nadequate splices or electrical conneg
= Damage caused by construction activit
= Lightning/electrical surges

, moisture, or corrosion
sidewalk/ADA ramp work

Vehicle Detectors (Pavement
Invasive):

v" Radar

v" Infrared

v" Video (various tec
omni-vig

Overhead sg
= Ositioning

Pedestrian Detecto

v" Pedestrian Pushbutton
v Accessible Pedestrian Systems

Preemption Detectors (Emergency Vehicles):

Optical

Acoustic

GPS

Pushbutton: located in an emergency services building (this is typically for
signals immediately adjacent to the dispatch location)

D NANINIAN
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Specialized Preemption Detectors

v Railroad Preemption (highway-rail grade crossings)
v Queue / Ramp Preemption
v" Transit Signal Priority

Intersection/System Observation:
v CCTV
For addition information related to Detectors, see the following references:

v' Publication 46 (Chapter 4)

v' Publication 148 (TC-8803; TC-8806)
v' Publication 149 (Chapters 7 & 10)

v' Publication 408 (Section 956)

v' Form TE-974

The preventative maintenance activities/scheduling intervals for g

S are summarize ibit 5-6.

Exhibit 5-6 Preventative Maintenance - Det

Detection Maintenance Intervals _
As Required
General
Perform preventative maintenance in accordance with the manufa
Verify that detectors are performing and operating as designed for the intersection per the Traffic
Signal Permit
Verify that the CCTV system is performing and operating as des

Visually inspect the sensor in the roadway

Check sensor/lead-in splices X

Measure each loop sensor for resistance (ality Q) X
Check that all sensor leads are properly tagged X
Check sensor amplifiers for false ac&/mwcent laneSUY

Check that the connectors are tight and secure
Check that necessary delays are funct

X
Check sensor amplifier for fail light indicator X
Tune the detector if necessary (mt if necessary) X
X
X

Check wireless Magnetometer battery life and replace as necessa X
e e Detecto Paveme 0 asive deo, Rada ared

Check alignment of detectors and verify detection zones are in proper location relative to lane(s) X

being detected with the proper traffic direction configured, as appropriate
| Check thafldetectordevice positioningisiproper for the type of system used

Check detector device mounting hardware for proper and secure connections X
Mcable co- are properly secured X

Inspect detector device for damage X
Verityoperaton HGSBGGRBRGSEBREFceines x

Verify that detection system is using the latest software version and upgrade (update card X

firmware, if applicable)

Verify detector cables are m for identification X

For video detection, assess impact of changes in sun’s seasonal position on detection accuracy X
For video detection, check camera lens for moisture or dirt buildup; clean camera lens. (More
frequent maintenance may be required during the winter months due to road salt spray)

For radar detection, verify that gaps are being properly identified by the system and that vehicles
are being detected in only one direction
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Detection

Pedestrian Detectors

6 Months

12 Months

Maintenance Intervals

As Required

Verify the operation of each push button and visually verify pedestrian signal operation
= Check for button tightness X
= Check housing for damage or signs of vandalism, replace as necessary
Check push button signs for location, legibility, damage; clean as necessary
= If two buttons for crossing in different directions are located on the same support, the
appropriate signing should be in place to ensure that it is clear and easily understood X
which button applies to which crossing
= Signs should be securely mounted and aligned with the appropriate crosswalk o
Verify accessible pedestrian system (APS) features are operating in accordance with the permit.
Maintenance of APS includes ensuring none of the following has occurred or is occurring:
= No response to ambient sound
= Weak or no vibration
= Malfunction of audible message or tone, and direction X
= 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
Vehicle Preemption Systems (Emergency and Specialized)
Check/test emergency vehicle preemption (EVP) systems for proper timing and operation:
= Check that operation complies with traffic signal permit and current standards
= After the preempting vehicle has cleared the intersection and/or a preset time period,
verify that the signal returns to normal operation. Pay special attention to the
transitioning into and out of a preemption sequence; the interval timings for both vehicle
and pedestrians should be verified. Any available logs should be checked for abnormal
activity/inactivity. X
= For Optical EVP systems, test for pick up, range, and that unwanted light refraction
does not actuate other phases; adjust detectors as needed to optimize performance
= For Acoustic EVP systems, test the emergency vehicle sirens for compliance with Class
A siren specifications
= For GPS EVP systems, there is little preventative maintenance required as problems
with communication links are identified during normal use
Optical & Acoustic EVP systems use fail safe, @ ismation lights cation to the
driver that the approach is being preempted i i mation light
flashes for the preempted approach and j intenance
responsibilities include: X
= Verifying the lights are prg oach and testing
for confirmation light o ission signal for
the particular area (acous
= Re-lamp confirmation light
Button-activated EVP operates typically from within a building such as a fire X
company/emergency building. Verify button operation and repair, replace, or clean as necessary.
WWWKMQ properly, refer to traffic X
signal permi ) an on 408, Section 953.
Check queue & ramp preemption system. Verify that the detection system is functioning X
system is working properly. Transit signal priority
software is u ct data, and generate reports. It is recommended that X
ed technician.

5.7 Advan raffic Signal Technology

Adaptive traffic signal systems provide responsive, real-time signal timings to match current traffic
conditions along a corridor. Vehicle sensing is continually processed to generate new customized timing

sequencing to best handle the present traffic flow conditions.
Adaptive traffic signal systems utilize the following:

v' Specialized adaptive system hardware
v' Specialized adaptive system software
v Vehicle detection systems

For addition information related to Advanced Traffic Signal Technology, see the following references:
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Publication 46 (Chapter 4)
Publication 149 (Chapter 11)
Publication 408 (Section 957)
Form TE-153

Form TE-974

AN N NEN

The preventative maintenance activities/scheduling intervals for advanced traffic signal technology systems
are summarized in Exhibit 5-7.

Advanced Traffic Signal Technology

Verify that adaptive signal system (system) is providing real-time corridor optimization,
including handling of incidents and traffic shifts
Verify that system can function in an actuated-coordinated mode or adaptive mode selectable by,
time of day and day of week

Verify that system allows preemption phases to override the system and operate per the approved X
preemption sequencing, if applicable
Verify that system accommodates queue preemption, if applicable - A X

Verify that system fallback state is configured for loss of adaptive processor and/or server
communication, including controller operation and alarms as applicable

Verify adaptive operation is using and receiving proper detection data to generate s
Review system logs and resolve any unexpected errors which have been recorded
Verify that system is connected to the Commonwealth Network to allow PennDOT acces

Verify that system is collecting and storing local, real-time traffic data for a minimum of 4
weeks, or as specified on the approved plans

Verify that system can be operated and monitored from a TMGJifapplicablcnii.. | W X

Verify that system’s detection system provides the necessary functional requirements to allow

X [X[X|X| X

the adaptive system to function as designed a
5.8 Signs and Pave
Signing
At traffic signals, signing v designate the use of approach lanes, restrict certain
movements, and guide mot all signs pertaining to operation of the traffic signal be
included on the permit and Ve i ng inspections. Missing signs could confuse motorists or
cause a conflic ur if the appropriate regulatory signs were in place. The following

types of sigg gnal permit plan:

YIELD ON'GREEN, NO TURN ON
RED, or Street Name signing.
Signing is also mounted overhead in
advance of a multilane intersection A o h
approach. This type of signing is
referred to as lane use control signing

and is important to direct motorists

into the appropriate lanes to minimize the potential for sideswipe
crashes.

v" Ground Mounted Signs

Replace signs with
current version of
sign from Pub 236

I
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Consist of turn restrictions, lane use control, and other regulatory signing.

v Pedestal Support Signs
Signs on traffic signal supports may include NO PEDESTRIAN CROSSING, push button signing,
and sometimes RIGHT TURN SIGNAL signs.

v Internally llluminated Signs
Unlike retroreflective signs that gradually deteriorate, when an internally illuminated sign stops
working the message is not legible. In the past, this has been a specific problem with Signal Ahead
(W3-3) signs, but it could also be an issue with signs used in conjunction ilroad preemption.

Pavement Markings & Legend Markings

Pavement markings provide the motorist with guidance so that they remaln i iate lane as they
approach and travel through an intersection. Typical markings at intersecti ines, word and
arrow markings, stop and yield lines, and crosswalks.

v" Longitudinal Markings
These include markings that run in the direction of t i s, the
Department maintains longitudinal pavement m

v Transverse Markings

and yield lines, and crosswalks. Mainteman e responsibility of the
permittee even if the traffic signal i 3%
on the traffic signal permit.

v" Legend Markings
Legend markings are used
frequently include “Arg
responsibility of th

ane At signalized intersections, they
ds. Maintenance of these markings is the
oad at a traffic signal, unless indicated otherwise

==~ IONLY \

Example of pavement markings in good
condition

)| Poorly maintained pavement markings

L

For addition information related to Signs & Pavement Markings, see the following references:

MUTCD (Sections 2A.08 signs & Section 3A.03 pavement markings)
Publication 46 (Chapters 2 & 3)

Publication 111 (TC-8600, TC-8604, TC-8700C & TC-8702B)
Publication 148 (TC-8801 & TC-8803)

Publication 149 (Chapter 13)

AN NN NN
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v" Publication 236
v" Publication 408 (Sections 935, 936, 975, 976, & 1103)
v' Form TE-974

The preventative maintenance activities/scheduling intervals for signs and pavement markings are
summarized in Exhibit 5-8.

Exhibit 5-8 Preventative Maintenance - Signs and Pavement Markings

Maintenance Intervals
6 Months 12 Months As Required
General Signing

Check signing for conformance with traffic signal permit, looking for:
Missing signs

Ll Incorrect signs

L] Improper sign locations

= Existing field signal operation-related signs that need added to the permit
Visibly check for damaged or older deficient signs
Clean all signal permit signs (overhead, ground mounted, pedestal)
Check that signs conform to the minimum sign retroreflectivity values in Section 2A.08 of the X
MUTCD; replace signs which do not meet minimum requirements
Check structure mounting hardware to verify signs are properly angled/aimed
fastened; tighten or replace banding as necessary
Check that overhead mounting locations/spacings follow the recommendations provided in X
Publication 148
Prior to adding additional overhead signs or replacing existing sign

= Verify that the sign structure is capable of accommodati

Publication 149, Chapter 20)

= Obtain a required revision of the traffic signal permit
Check that ground mounted signs are securely fastened, tighten or replace fastening as necessal
Check ground mounted signs for plumbness, damage to installati per X
anchoring/breakaway connection
Check other intersection & approach traffic control signs to verify that they don’t impede or
conflict with the operation of the traffic signal under the permit

Internally Illuminated Signing

Check internally illuminated signs & blank out signs for conformance with traffic signal permit

Signs and Pavement Markings

Verify the transparent reflective s Capable i lyill ed and is
retroreflective when not energi
For internally illuminated Street Name Signs show approved street name on both faces (double- X

sided), unless otherwise approved by the Department on the signal permit
Verify that mast arm nection that any swing brackets allow the sign
Verify drain holes in the bottom of the sign are unobstructed and that no corrosion is present
irpect v PPN, i NGB izt b
juncti ify a weather-tight seal is still provided to the sign assembly
ecessal

XX |X|X| X

Pavement Markings & Legend Markings
onformance with traffic signal permit, looking for:

; ation-related markings that need added to the permit
Restore pavement markings and legends as required. X
Check that all pavement markings meet minimum marking retroreflectivity values in the Section
3A.03 of the MUTCD; replace pavement markings which do not meet minimum requirements

Check delineation X

5.9 Time Clock Flashing Warning Devices

Flashing warning devices that are to be activated during certain time periods shall include a controller with
time clock. It is important that these devices operate only when intended. For example, school zone speed
limit sign flashers are activated only when school is in session. This enhances the meaning of the school zone
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speed limit. If the devices flash during non-school hours the device may generate motorist disrespect which in
turn could affect the usefulness of other flasher installations.

Basic maintenance responsibilities include, setting clocks, programming a calendar (school, holidays, and
specific dates) and disabling the device. When school is not in session (unexpected school closure for reason
such as winter weather) school zone flashers shall be disabled.

For addition information related to Time Clock Flashing Warning Devices, see the following references:

v’ Publication 148 (TC-8801)

v' Publication 149 (Chapter 15)
v Publication 236

v' Publication 408 (Section 1103)
v' Form TE-974

The preventative maintenance activities/scheduling intervals for time
summarized in Exhibit 5-9.

Exhibit 5-9 Preventative Maintenance - Time

. . . . Maintenance Intervals
Time Clock Flashing Warning Devices 6 Months As Required
Verify clock is set to the proper time of day and day of week X
Verify flasher is scheduled to operate at the proper times in accordange with the permit
Check the total warning device assembly for soundness:
= Structural support (pole, anchoring foundation) X
= Sign mounting hardware
= Flasher wiring
If solar powered, check that the solar power system (panel dimen
properly sized to provide 24/7 operation:

X

= Check that batteries are in a lockable en . X
= Check that the design of the enclos ries to be
replaced.
If solar powered, replace batteries Every 3-5
years
Check that all power inputs are fuses iti ices.
If hardwired, check that wiring n the electrical service X

disconnect box.
Verify that both solar powered and hardwired systems shall be able to recover from power loss X
and return to their operation state independent from user intervention
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6. RESPONSE MAINTENANCE

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.

By following the response maintenance activities and corresponding response & repair intervals for these
components as identified in this chapter, the Permittee will help ensure the safe, efficient and proper
operation of traffic signals that they own. Section 6.1 also identifies the difference between a temporary
repair versus a final repair. A natural progression of response maintenance, especia is repetitive for
similar issues, is to forward this information through proper channels as planned ents or upgrades
may be necessary.

Maintenance staff should carry sufficient supplies to address common pr. an inventory of
conflict

monitors, emergency generators, etc.
While it may not be feasible to maintain an inventory of larger i i uch as mast

heads if a pole is knocked down. For example, keeping a fe d span & tether wire that could

Note, when performing the response maintenancegeiivities in thi licable guidelines,
specifications, and standards that are housed i D
need to be reviewed and applied by maintenal
traffic signal components are maintained. Each
particular signal component (supports, controller
components listed in Section 6.1 a

the initially designed & installed
lentifies specific references for that

As a general matter, when traf; aced, the material and construction specifications
in Publication 408 should b ipment from Publication 35 (Bulletin 15) should
be used. Refer to Sectiog regarding approved traffic control devices.

As identified in Section 1.3 is the official document issued by the Department for
each traffic signa it i design and operation of the traffic signal. It goes without

pent to be referenced and assessed for compliance when

upports

Exhibit 6-2 Controller Assembly
= Exhibit 6-3 Systems & Communications
=  Exhibit 6-4 Electrical Distribution

= Exhibit 6-5 Signal Heads

= Exhibit 6-6 Detectors

Exhibit 6-7 Advanced Traffic Signal Technology
Exhibit 6-8 Signs & Pavement Markings
= Exhibit 6-9 Time Clock Flashing Warning Devices
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Terminology associated with these seven exhibits is as follows:

Exhibit 6-1 Response Maintinance -

Exhibit 6-2

Business Hours: Monday through Friday, 7:00 AM to 5:00 PM, excluding state holidays, or as
defined within a Traffic Signal Maintenance Agreement, Exhibit D (see Section 2.1).

Non-Business Hours: Any time not during Business Hours as defined above.

Response Maintenance: see Section 4.1.2

Response Interval: The duration of time between when either the signal owner or its contractor
receives notification of a traffic signal malfunction(s) and the time in which the appropriate response
staff arrives on-site to address the malfunction(s). For those components with a2-hour response time,
a longer response time may be justified due to extenuating circumstances s regional
emergency, or exceptions previously agreed upon with the local PennD eering District.
Repair Interval: The period of time in addition to the Response Inter ich to implement
Temporary and/or Final Repairs depending on the type of malfun
= Temporary Repair: Use of temporary means or modes to te

traffic signal to

= Final Repair: The completed repair or replace i ponents to restore the traffic
signal to proper and safe operation in accordance roved traffic signal permit. Final

ecified, unless a formal request
ering District for reasons
mponent fabrication

for a time extension is agreed upo
such as inability to complete rep
constraints, or equipment availabi

Response Intervals Repair Intervals
Component Business Non-Business Temporary

Hours Hours Repair Pl Repets

Support Structures (Ma W P
Poles, Pedestals, or
Span Wire ! 2 4
Foundation 2 4 hours 24 hours 30 days
2 4 hours 24 hours 30 days
2 4 hours 24 hours 30 days
2 4 hours 24 hours 30 days
24 72 hours 24 hours 30 days
g Hardware 24 72 hours 24 hours 30 days
24 72 hours 24 hours 30 days
ers 24 72 hours 24 hours 30 days

aintenance - Controller Assembly

Response Intervals Repair Intervals
Component Business Tempor_ary Final Repair
Hours Repair

Local Controller 2 4

Conflict Monitor 2 4 hours - - 24 hours
Flasher Unit 2 4 hours 24 hours 30 days
Load Switches 2 4 hours 24 hours 30 days
Power Supply 2 4 hours 24 hours 30 days
Relays 2 4 hours 24 hours 30 days
Radio Frequency Interference (RFI) 2 4 hours 24 hours 30 days
Surge Protection 2 4 hours 24 hours 30 days
Grounding 2 4 hours 24 hours 30 days
Traffic Optimization Processor (adaptive) 2 4 hours 24 hours 30 days
Cabinet 48 72 hours 24 hours 30 days
Time Clock 48 72 hours 24 hours 30 days
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Exhibit 6-3 Response Maintenance - Systems & Communications

Component

Response Intervals Repair Intervals

Business
Hours

Non-Business

Hours

Temporary

Repair

Final Repair

Exhibit 6-4 Response Maintenance - Electrical Dis’on

Component

Business
Hours

Non-Business

Hours

Repair Intervals

Temporary

Final Repair

Master Controller 24 72 hours 24 hours 30 days
Time-Based Coordinator Unit 24 72 hours 24 hours 30 days
Modem 24 72 hours 24 hours 30 days
Ethernet/Ethernet Bridge 24 72 hours 24 hours 30 days
Managed Network Switch 24 72 hours 24 hours 30 days
Transmitter/Receiver 24 72 hours 24 hours 30 days
Antennas 24 72 hours 24 hours 30 days
Cables/Connections 24 72 hours 24 hours 30 days
Mounting Hardware 24 72 hours 24 hour: 30 days
Server 24 72 hours 24 h 30 days
Systems Software 24 72 hours 24 30 days
Communications System 24 72 hours 24 30 da

Wire and Cable 2 4 24

Electrical Service 2 4 hours 30 days
Wire Connectors 2 4 hours - 24 hours
Ground Bushings and Lugs 2 4 hours 30 days
Ground Rods 2 4 hours 24 hours
Generator Adaptor Kit 2 4 hours 30 days
Battery Back-up/Uninterrupted Power

Supplr)}/, (UPS) P P 2 4 hours 30 days
Conduit 48 72 hours 30 days
Junction Boxes 48 72 hours 30 days
Service Receptacle 72 72 hours 30 days

Exhibit 6-5 Respons e — Si ads

Response Intervals Repair Intervals

ompone B e on-B empora =
5 d epa
0 0 epa

Signal Housings 2 4 hours - - 24 hours

Vehicle al dicati 2 4 hours - - 24 hours

oy duse 2 4 hours - - 24 hours
sno

ogram ds 2 4 hours - - 24 hours

ontrol Sign 2 4 hours - - 24 hours

48 72 hours 24 hours 30 days

re 24 72 hours 24 hours 30 days

Exhibit 6-6 Maintenance - Detectors
Component Business Non-Business Temporary - -

Hours Hours Repair FTTE RETET?

Sensor Amplifier 2 4 hours 24 hours 30 days

;{ik;lcle Detection System (Loop, Video, 2 4 hours 24 hours 30 days

Pedestrian Push Buttons 48 72 hours 24 hours 30 days

Accessible Pedestrian Signals (APS) 48 72 hours 24 hours 30 days

Emergency Vehicle Preemption Systems 48 72 hours 24 hours 30 days

Railroad Preemption System 2 4 hours 24 hours 30 days

Ramp and Queue Preemption System 2 4 hours 24 hours 30 days

Transit Priority Systems 48 72 hours 24 hours 30 days
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Exhibit 6-7 Response Maintenance - Advanced Traffic Signal Technology

Response Intervals Repair Intervals

Component Business Non-Business Tempor_ary Final Repair
Hours Hours Repair

Adaptive System — response to
automated trigger alarm (for failure of an
adaptive system component: detectors,
communications, hardware, or software)

Exhibit 6-8 Response Maintenance - Signs & Pavement Markings ‘

Business Non-Business Temporary Final Repair
Hours Hours

Component

ISnitger:;waIIy Illuminated and Blank Out 2 4 hours 24 30 days
Signal Permit Signs 2 4 hours 30 days
Pavement Markings & Legends 48 72 hours 30 days
Delineation 72 72 30 days

Other Traffic Control Signs 48 72 30 da

Exhibit 6-9 Response Maintenance — Time C arning Devices

Response Intervals Repair Intervals

ompone Busine on-Busine cmpora Final Repair

0 0 Repa
Time Clock 24 72 hours 30 days
FWD Schedule/Programming 24 72 hours rs 30 days
FWD Operation 24 72 hours 24 ours 30 days
FWD Assembly (support, hardware, etc.) 24 72 hours hours 30 days
FWD Networking (school zone flashers) 72 hours hours 30 days

6.2 Customer Ser
6.2.1 PennDOT/

Traffic signal permittee
traffic signals per the con
Commonly the motosi

sponsible for the maintenance and operations of their
agreements and permits with the Department.

that PennDOT owns, maintains, and ultimately operates traffic

blic, especially when they want to express maintenance and
erstanding of this source of confusion and is committed to be
signal owner permittees to address public concerns in a timely and

omer service platforms that the traveling public can utilize to share their concerns
aintenance and/or operations:

PennDOT provid
regarding traffic sig

1. 1-800-FIX-ROAD: Toll free hotline that connects callers directly to their local PennDOT County
Maintenance Office to report maintenance concerns on state roads such as potholes, signage issues,
signal concerns, etc. It is not used to report traffic accidents, disabled vehicles, or other emergencies
as those calls are addressed with the 911 system.

2. Customer Care Center (CCC): Online resource to identify and describe maintenance concerns. There
is a “Traffic, Signs, or Signals” concern type that may be chosen to record signal related concerns.
From there, the customer can specifically identify that their concern is related to signals and is then
able to record the location of the concern on an interactive map and add explanatory details.
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6.2.3 Customer Service Process

The CCC is PennDOT’s clearinghouse to receive, process and follow-up on all maintenance concerns
regardless of source or method used, such as telephone (including 1-800-FIX-ROAD), letter, and police
condition report. All concerns called into 1-800-FIX-ROAD shall be entered into the CCC as they are
received. Reference PennDOT’s Publication 23 (Chapter 24 — Highway Maintenance Customer Service
Handling) for additional details regarding the process and roles for highway maintenance customer service
handing.

For concerns identified as being related to traffic signals, a member of the District T nit shall be
assigned the Responsible Person who will take action to address the concern reg ho owns and
maintains the traffic signal(s). It is recommended that each District provide thei CCC Coordinator
with the name of at least one individual in their Traffic Unit who can be dir as the Responsible
Person for traffic signal concerns. The Responsible Person should make
two working days of the “Received Date” listed for the concern recor

v" If additional information on the concern is needed; stomer to discuss the concern

in detail.

v Check if any current or future Department projects are

v' Contact the traffic signal permittee to dise formation on the intersection
as needed. If appropriate, inform the g nal concern that they need to
address and establish a timeframe for meframe may require the
“Estimated Completion Date” to be re Publication 23, Chapter 24. The
Responsible Person should use the “Histe m’s “Problem Assignment/Work
Progress” area) to docum

v/ Once a concern is resg i he Responsible Person can close the concern by

following the proce i . blication 23, Chapter 24. The Responsible
Person is encourg anned e response within the CCC system.
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7. ASSET MANAGEMENT

7.1 Traffic Signal Asset Management System (TSAMS)

PennDOT’s Traffic Signal Asset Management System (TSAMS) is an internet-based database to capture and
maintain traffic signal asset related data for all traffic signals in Pennsylvania.

7.1.1 Background and Purpose

Historically, District offices and permittees collected and maintained various types
traffic signal assets and locally managed that data using various databases, work d/or hard copy files.

TSAMS stakeholders are:

Traffic Signal Permittees (Municipalities and other Local Auth
PennDOT Central Office & District personnel
Planning Partners

Signal Maintenance Contractors

Signal Construction Contractors

Traffic Signal Design Consultants

Traffic Signal Operations Consultants

AN N N NN NN

There are two TSAMS modules for each asset, a

v' The TSAMS Inventory Module is a re
subcomponents. The Inventory Modu s of current components and
subcomponents and retains a history of ]

v' The TSAMS Maintenance Module is a h 3d activities providing information on the

at changes were made, who made the changes,

Equal access to standardized
traffic signal data will provide
stakeholders with the ability to
holistically monitor and analyze
the current state of traffic signal
assets in Pennsylvania.

in Bulletin 15
v" And more...

By working together to better understand the current state of the statewide traffic signal assets, stakeholders
can help to make Pennsylvania traffic systems safer, more reliable, and less costly by ensuring that traffic
signal assets receive regular preventative maintenance and that regional resources are effectively allocated
towards the most pressing needs.

An important additional benefit of the TSAMS centralized system is the ready access to relevant data for user
groups such as Central Office, Engineering Districts, Municipalities, Planning Partners, and Practitioners. For
example, instead of having Districts and Municipalities handling the regular stream of traffic signal permit
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and information requests, planning partners and practitioners are able to directly view and download the
relevant data from TSAMS (such as permits, current signal cabinet photos, equipment information, and more)
entirely on their own.

TSAMS Asset Inventory Data Module

The TSAMS Inventory Module of the database includes existing traffic signal inventory data and related
traffic signal documents. The system provides the ability to create new signal records or edit existing signal
records. It also provides the ability to attach documents to each signal record.

The database provides traffic signal stakeholders the ability to identify the compon
attributes. Exhibit 7-1 is a flowchart depicting the entry hierarchy for traffic sig
the database.

ch signal and its
nents detailed in

Exhibit 7-1 TSAMS Data Hierarchy

TRAFFIC CONTROL SYSTEM

SIGNAL DEVICE LOCATION INFORMATION

ETRUCTURES:
CONTROLLERS SIGNS COMPOMENTS: M st Am
AdvanceTechnology Strain Poles
Other Components Pedesals
Preemption Stub Poles
Backup Power Source
Conflict Monitor
Detector Pedestrian
Detector Vehicle HOUSIMGS: IMNDHC A TIOM &:
Electronic Sign Vehicular Vehicular
Flasher Fedesrian Pedesrian
A 4

When signal record, the values (components and attributes, including cost
i n come from an approved product database. Preapproved items in the

or deleted by request to the PennDOT TSAMS administrator.

er signaling devices are similarly inventoried in TSAMS. These are referred to in
> and include:

Additionally, rec
TSAMS as “Non-S1

In-Roadway Warning Lights
School Area Flashing Warning Device
School Zone Speed Limit Sign

v" Intersection Control Beacon

v" Electronic Sign

v" Rectangular Rapid Flashing Beacon (RRFB)
v" Flashing Warning Device

v" Pedestrian Crossing Flashing Warning Device
v Roundabouts

v' Ramp Meter

v

v

v
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The attachments which accompany the TSAMS database signal records fall into ten major categories and
may include (as applicable):

v Agreements

v Correspondence

v Design Documents & Drawings

o Traffic Signal Maintenance Agreements
o Memorandum of Understanding
o Form TE-160 (Application for Traffic Signal Approval)

o Form TE-952P (Application for Permit to Operate Temporary Traffic Control Signals)
v Permits

Form TE-964 (Traffic Signal Permit, Sheet 1)
Traffic Signal Permit Plans

Coordination Plans

System Permit Plan

Form TE-670 (Flashing Warning Device Permit)
o Flashing Warning Device Permit Plans

O O O O O

o Correspondence related to permit issuance an
o Complaints from the citizens and supporti

o Construction Plans
CADD/MicroStation files

Emergency preemption supp
Product approval detailed des
Product approval independent t6
Shop drawings
Form TE-152
Form TE-15 : pal Control System Evaluation)

O O O O OO0 O 0O

O
Studies

0 Turn on Red Restriction Study)
raffic Signal Warrant Analysis)

Analysis results output/worksheets
aeity analysis models (Synchro, SimTraffic, HCS)
o Timing Evaluations
Financials (not currently in TSAMS but may be included in the future)
o  Schedule and budget documentation
Photographs
o Photographs of the intersection
o Photographs of the equipment

TSAMS Asset Maintenance Data Module

The TSAMS Maintenance Module of the database includes the following Maintenance Functional Areas:

maintenance operations, component maintenance, and custom maintenance components.

July 2020 Edition

em Analysis Engineering and Traffic Study)

Page 7-3


http://www.dot.state.pa.us/public/PubsForms/Forms/TE-160.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-952P.pdf
http://www.dot.state.pa.us/public/Bureaus/BOMO/Portal/FORMS/TE-964.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-670.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-152.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-153.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-110.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-118.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-150.pdf
http://www.dot.state.pa.us/public/PubsForms/Forms/TE-672.pdf

' pennsylvania
Traffic Signal Maintenance Manual

Maintenance records for each component will include:

Date

Start Time/End Time

Repair Technician

Maintenance Type

Maintenance Task

Equipment Used

Adding New Components
Removing Components

Updating Existing Components Data
Associated Costs

AN N N N N N N NN

The attachments which may accompany the TSAMS signal maintenance, applicable):

v' Activities (not currently in TSAMS but may be included in t
o Master intersection record
Preventative maintenance documentation
Response maintenance documentation
Form TE-974 (Design Modification Chec
Maintenance supporting documents and reco
o Inspection punch lists
v Photographs
o Photographs of the intersectie
o Photographs of the equipment

7.1.2 TSAMS Stakeholder Role

o O O O

8Sets statewide and to make informed decisions
e assets requires decisions based on quality data.

d Access Controls (RBAC) through ECMS. The roles define which system
an access, what data each TSAMS user can view, and what data each
TSAMS use . Entries and changes to the database made by stakeholders with ECMS

Access to TSAMS is controlled by user IDs, passwords, and roles:

v Every TSAMS user (other than “guest users™) will have a User 1D from the PennDOT Engineering
Construction Management System (ECMS), which currently provides security for many PennDOT
systems.

v Each User ID will have a password maintained by the TSAMS user. Logging into TSAMS requires a
correct User ID and password combination.

v" Each User ID will be assigned at least one, but no more than two, user roles in the TSAMS system.
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As stated above, traffic signal stakeholders gain access to the TSAMS database through their ECMS account.
Users who already have ECMS access to other PennDOT programs, but not TSAMS, will need to submit a
request to their organization’s ECMS Security Administrator for an adjustment to their ECMS privileges.
Generally, users who do not currently have ECMS access must fill out the appropriate ECMS application
forms.

For certain situations, a contractor may need temporary/short-term access to TSAMS to create or modify

TSAMS records as part of a construction project. These users do not need to gain access to TSAMS through
ECMS. They should instead register as a “guest user”. Guest users can only make propesed edits to TSAMS
records. These proposed edits must be approved by District Personnel to become p

Additional information about accessing TSAMS as a registered ECMS user or user can be found in

the TSAMS Help webpage resources and on the TSAMS log-in webpage.

Data Sustainability: Stakeholder Responsibilities fo intaining
Data

With the introduction of TSAMS, the recordkeeping associated
thus facilitating the timely sharing of recordkeeping with the

centralized,

v" The Traffic Signal Maintenance Agreement and Fo
Approval) require accurate and up-to-date recordkeep
maintenance.

v Act 89 (Title 74 Chapter 92) requires
signal timings in accordance with the

ication for Traffic Signal
sential component of traffic signal

v’ Title 74 Chapter 92 requires that all traff a for critical corridors be provided to
the Department in a timely ma

To ensure the database remains decision making, stakeholders must make timely
updates and entries into TSA of the Department include the data entry and
data maintenance for all ag s data fields@and attachments in both the Inventory Module and

Maintenance Module, tie N at this point in time, not all stakeholders have

are responsible for ensuring that all signals within their
daries have a record in TSAMS and that the associated status, traffic
ce agreements, and TE-160’s are current.

al Status - PennDOT District Personnel are responsible for updating the traffic
Us of the record in TSAMS (planned, testing, operational, etc.).

o Traffic Signal Permits - PennDOT District Personnel are responsible for uploading current,
approved traffic signal permit document into TSAMS at the time the permit is issued.

= Signal Owners are still responsible for creating, updating, and securing PennDOT
approval of the traffic signal permit documents (outside of the TSAMS context).

o TE-160’s & Maintenance Agreements - PennDOT District Personnel are responsible for
uploading current, approved TE-160’s and maintenance agreements into TSAMS at the time
the TE-160’s and agreements are executed.

= Signal Owners are still responsible for creating, updating, and securing PennDOT
execution of the TE-160’s and maintenance agreements (outside of the TSAMS
context) as described in Chapter 2.
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v" PennDOT District Personnel are also responsible for reviewing and approving the proposed
edits to TSAMS records (made by guest users) for the signals within their respective District
Boundaries.

v" Signal Owners (or their designated representatives) are responsible for uploading current
traffic signal cabinet photos (i.e. photos displaying the equipment inside the cabinet) for the signals
under their ownership, within one week of any cabinet updates.

Specific funding programs may require the maintenance of additional TSAMS data. Stakeholders are
strongly encouraged to enter and maintain more TSAMS data fields than what is cur required under
these initial TSAMS data responsibilities.

Examples of the Data Responsibilities in Practice

The processes summarized on the following pages provide
some examples of how and when the TSAMS data
responsibilities should be effectively carried-out by the
appropriate stakeholders.

Did you know?

Because TSAMS is a web application, it is
available anywhere there is access to the
internet. Data can be entered using
desktop, laptop, tablet, and cellular
devices. This allows data to be updated
when technicians are in the field making
modifications to signals.

Traffic Signal Permit Modification Process

Exhibit 7-2 shows a summary of TSAMS data
responsibilities when a Signal Owner (or their designated
representative) wants to modify a traffic signal su at the
current, approved traffic signal permit is no lo
with field conditions.

Exhibit 7-2 TSAMS Data Responsibili
Modification Process Flow%

affic Signal Permit

o
=
B ==
€ —
§ 2 ——
c 2
i —
T @
? B Design Permits Modifications TSAMS Caﬁmet As-Built Permits
@ & TE-160 Constructed Photo
o
s
-
=2
=
=
(=]
[
o
(=]
=
3
e Review* Field Inspection Final Review***
and EPS Approval and EPS Approval

*The District uploads planned permits & TE-160 to TSAMS upon approval.

**The Permittee (or their designated representative) uploads a traffic signal cabinet photo to TSAMS during the District
Field Inspection.

***The District uploads as-built permits to TSAMS upon approval.

Traffic Signal Cabinet Equipment Update

Exhibit 7-3 shows a summary of TSAMS data responsibilities when any preventative or response
maintenance performed by the Signal Owner (or their designated representative) results in visual
modifications to the inside of the traffic signal cabinet.
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Exhibit 7-3 TSAMS Data Responsibilities during the Traffic Signal Cabinet
Equipment Update Process Flowchart

Cabinet Equipment TSAMS Cabinet
Updates Photo*

Signal Owner
(or designated representative)

*The Permittee (or their designated representative) uploads a traffic sig ne week of

the update.

7.2 Documentation
Documentation is important for several reasons:

= Maintenance records are critical to ensue
intervals

= Documentation of a traffic signal’s eqt ake future upgrades to the signal
much easier and allows for sharing of i agencies may occasionally request
this documentation, especially for nearb : affic signal installations or upgrades to
ensure compatibility betwe i
equipment/timing info

= Historical measure
budget

7.2.1 Documents

Regardless of the al maintenance and operations classification and/or how it’s

requirement of traffic signal maintenance is keeping relevant
. e necessary for effective traffic signal maintenance fall into four

basic cg . Mai rvice Records, Signal Timing Charts, Traffic Signal Permit, and

lans. Some examples of traffic signal documentation include but are not

troller time settings, software, conflict monitor programming sheet,

, maintenance records, etc.

limited to y
manuals, tech

Maintaining up-to-e atfic signal maintenance records can help provide efficient service, detect and
correct recurring problems, develop future maintenance schedules and strategies, and may protect a permittee
from a tort liability claim. The following are types of traffic signal records that should be kept when
managing maintenance activities:

= Master Intersection Record — list of all maintenance functions performed at the intersection, which
should be updated within one day of the activity but no more than one week later

= Preventative Maintenance Record — a log for each preventative maintenance service that includes the
date, tasks performed, and signatures of personnel performing the work

» Response Maintenance Record — a log recording the location, date, time, caller, receiver and
complaint received, maintenance personnel, time dispatched, trouble found, and time cleared
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= Design and Operation Review Record — a record of recurring maintenance problems, conformance
with the approved plan, conformance with federal/state standards and state-of-the-art features, and
compatibility with prevailing traffic demands and physical conditions of the approved traffic signal
permit

7.2.2 Documentation Methods

A copy of all traffic signal records should be kept within TSAMS,
either through direct entry of data into electronic forms in TSAMS
or via attachment of paper documentation in TSAMS.

In the past, it was recommended to maintain paper records in the
traffic signal cabinet. Traffic signal owners are encouraged to
digitize these records and import to TSAMS to eliminate paper
records, which has the following benefits:

v" Paper records in field cabinets can be destroyed by insects
v' Paper records may be destroyed by disasters including
v’ Cabinet-based records only reflect work done while

field technicians may be missing relevant informa
v' Paper records may not be accessible during emergen

g problems
hen travel to the site is restricted

7.3 Attaching Other Equip nal Structures
Traffic signal permittees may receive requests affic signal structures which is
not directly associated to the function of operat pcluding, but not limited to, security
cameras, cellular antennas, and automated licensg policy is established to ensure the
following:

v Additional equipmen 8| capacity of the traffic signal structures

v' Additional equipmg i affic signal operation or create a distraction for

drivers

The Depa permittee considering other equipment on traffic signal structures contact
the approprie t Traffic Engineer to discuss the request. The PennDOT District Traffic
Engineer shall'e ittee is aware of the process described herein. Potential concerns should be
discussed at this to developing and submitting a formal request.

Step 2: Submit 3
The permittee shall submit the following to the appropriate PennDOT District Traffic Engineer:

Request to the Department

v" Contact information for the owner of the equipment to be installed on the traffic signal structure

v’ A letter from the permittee specifying the purpose and justification of the request, approval by the
permittee of the request, and a statement indicating the equipment will not be interfere with the
operation identified on the traffic signal permit.

v Documentation that the other equipment on traffic signal structures will not cause confusion or
distraction to any motorist. If it is determined after placement the other equipment creates confusion
or is a driver distraction, it shall be removed immediately.
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v An engineering study of the equipment placement, structural adequacy of the existing traffic signal
structure, ADA accessibility, operational verification with relation to the traffic signal permit, and
other appropriate evaluations needed to ensure the appropriate placement of the other equipment on
the traffic signal structure. Note: if structural adequacy cannot be verified then a new traffic signal
support will need to be provided along with supporting calculations. All engineering studies must be
performed by a professional engineer registered in the Commonwealth of Pennsylvania.

v' Construction plans that provide location, connections, and other key information needed to connect
to the traffic signal structure.

v A Highway Occupancy Permit if any additional adjustments such as placem
within the state highway right-of-way are required other than attaching to,

v' If the permittee is requesting third party equipment that it would not o
additional information would need to be provided:

o A pole attachment agreement between the traffic signal

addresses the following:

= Term of the agreement
= Placement length
= Construction
= Third party contact information
= Maintenance and operations plan
= Access to the other traffic S|gnal equip

other equipment
signal structure.
e following

ird party, which

o A letter from the third party i ill not affect the operation of the

traffic signal
o Equipment details, deployment ( formation, design details, design notes,
construction deta S

guested, the permittee and the Department will continue to work together

through the com dditional information requests like any other traffic signal permit update request.

7.3.2 Permanent Documentation of Other Equipment

Since the other equipment does not relate to the traffic control, it shall not be shown on the traffic signal
permit, and the traffic signal permit need not be updated. The engineering study for the device shall be
documented in TSAMS so it is included in future structural calculations related to equipment on the same
traffic signal structure
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8. TRAINING RECOMMENDATIONS

8.1 General

Training provides technical skills needed to effectively use and maintain and operate traffic signals. Training
should reflect the actual need of the agency and its 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 permittee more in the long run.

technological edge.

Training is also available from traffic signal equipment suppliers. It is desir
suppliers to commit an appropriate number of hours to train Department,
contractors on the proper adjustments and operation of the new equip mclude theory
of operation, field adjustment/calibration to accommodate day-to-d
diagnostic software, and repair. This is a good way to increment;

8.2 PennDOT Traffic Signal Trai

PennDOT offers a variety of traffic signal training courses. In these are listed below and can be
found on the Traffic Signal Portal.

8.2.1 Introduction to Traffic

Overview

The one-day introductory traffic signals course t vepview of traffic signal procedures to
Department personnel, municipal g contractors, developers, consultant engineers
and other traffic signal stakehq g to be a high-level overview of various traffic
signal items. The main emph of the lifecycle of a traffic signal from initiation
warrants, design, operatig

Participants will understand ons, standards, policy, and guidance information
provided by the De ndersta ding the various components of a traffic signal. The course
also serves as ff or as an introduction to additional subjects related to traffic

ffic signal components used in the field

List the |tem a typical traffic signal plan set

Define common traffic signal timing and phasing terminology

Define asset management and list the different types of traffic signal maintenance

AN N N NN YN

8.2.2 Traffic Signal Design Course

This PennDOT Traffic Signal Design self-study is designed to enable the participants to obtain an
understanding of the fundamental concepts and PennDOT standard practices related to the design of traffic
signal systems within the Commonwealth of Pennsylvania. This course is structured to parallel the
progression of decisions, activities and functions related to the design of traffic signal systems.

Participants will understand the various laws, regulations, standards, policy, and guidance information
provided by the Department along with understanding the various components of a traffic signal. The course
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also serves as a refresher for experienced staff or as an introduction to additional subjects related to traffic
signals outside of their current job duties.

At the end of the course, participants will be able to:

Locate and navigate the various publications related to traffic signals in Pennsylvania

List the steps within a traffic signal agreement between the Department and other agencies
Perform a partial traffic signal warrant analysis

Identify various traffic signal components used in the field
List the items in a typical traffic signal plan set

Define common traffic signal timing and phasing terminology
Define asset management and list the different types of traffic signal mai

AN N N N N YN

8.2.3 Construction and Inspection Course

The Traffic Signal Construction and Inspection self-study addresses co icable traffic
signal construction documents (specifications, plans, standard drawi ignals or
inadequate traffic management during project construction can c, ions with
liability impacts for local agencies. The purpose of this course ruction and

inspection issues.
Upon completion of the course, participants will be able to:

Locate applicable Traffic Signal Catalog
Describe the applicable Traffic Signal
List the Traffic Signal Product Appr
List the important specification sectio
Understand and navigate Publication 6
Traffic Signal Testing proc
Develop and modify a T,

8.2.4 Maintenan

This PennDOT Traffic
that the congestion and de
understanding of effecti perations and maintenance. Well maintained and operated traffic

its requirements

ASANENE NN NN

onstruction and Inspection in Pennsylvania course, you are able to:

signal catalog cuts

List the impOrtant specification sections of Publication 408 and its requirements
Understand and navigate Publication 669

Traffic signal testing procedures

Develop and modify a traffic signal inspection Form

AN N N N N YN

8.3 Local Technical Assistance Program (LTAP)
Opportunities
The Pennsylvania Local Technical Assistance Program (LTAP) was created to share transportation

knowledge, improve road maintenance and safety skills, and put research and new technology into practice at
the municipal level.
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The PennDOT Local Technical Assistance Program (LTAP) is one of 58 LTAP centers across the nation
(one in each state, Puerto Rico and seven regional centers serving American Indian tribal governments.)
These centers are dedicated to transferring transportation technology through training, technical assistance,
and other customer services to municipal elected officials and their staff. The LTAP program is designed to
help Pennsylvania’s municipalities, which maintain over 77,000 miles of roadways, make the best use of their
roadway maintenance dollars. PennDOT LTAP provides technical information and proven technologies
dealing with roadway maintenance and safety methods to meet the growing demands on municipal
governments. PennDOT LTAP has provided technology transfer services to Pennsylvania’s 2600 municipal
governments since 1983.

8.4 IMSA Training

The International Municipal Signal Association (IMSA) offers various traipi
Exhibit 8-1). At a minimum, IMSA Work Zone Traffic Control Safety

Interested municipalities and municipal maintenance contrae
details.

MSA for additional training

Exhibit 8-1 Available IMSA Training

Trainin Description
IMSA Work Zone = Training on Part 6 Temporary Traffic Control from the MUTCD
Traffic Control Safety = Teaches principles to be observed in the design, installation, and the maintenance

Certification

of traffic control to enhance motorist and worker safety in work zones
) : technician that has had some prior training or

IMSA Traffic Signal
Level 1 Training

he primary electrical details of cabinet wiring and

;and materials of signal system construction
gnal design, maintenance, and legal issues
" Areas of tralnlng include worksite safety, maintenance of traffic, traffic signal

IMSA Traffic Signal system equipment standards and operation, installation inspection,
Level 2 Training (Field troubleshooting, equipment repair, replacement and programming, test
Technician) equipment, signal phasing and timing, detection, system communications,
preventative maintenance, and documentation
IMSA al An exam for which other training prerequisites are required along with a
Level minimum level of experience

= Introduction to Traffic Signal Inspection
= Inspection of Underground Facilities
= Inspection of Traffic Signal Supports
IMSA Traffic Signal = Inspection of Overhead Equipment
Inspection = Inspection of the VVehicular and Pedestrian Detection Systems
= |nspection of the Controller Assembly
=  Safety Requirements
=  Final Acceptance and Turn-On
=  May include training by vendors of a municipality’s equipment to train
Other Training personnel on unique operational characteristics and maintenance of that specific
equipment
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APPENDIX A. 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 the
interconnected “closed loop” signal system and make adjustments to the cyc
schedule. At each optimization step, which occurs about every 10 minut
offsets a small amount to accommodate changes in traffic flows.

offsets of in an
time-0f-day
ges the splits and

As-built plans — A modified traffic signal plan showing the road i nals after
completion of the construction project, showing any field adjus
supports, unanticipated corner radius changes, etc.

Conflict monitor -- A device housed in the controller cabin ously checks for the presence of
conflicting signal indications such as S|multaneous green signa on both the mainline and side
road approaches. If a conflict is detected, the mo flashing operation.

Controller — The electronic device that contrg 8.9 raffic signal indications.
Department — Term used to reference the Pen 2 f.T ransportation.

Design modifications — A propgs s ; d design and operation of an existing traffic signal
or signal system to accommaod i ic or physical conditions or update the

phases or special functic ) onfigurations, or locations; detector modifications;
upgrading of equipment al
These changes canb

2ad mounted device that illuminates a select area with low-power infrared
ing diodes (LEDs) or laser diodes, and then converts the reflected energy into
ate the presence of a vehicle or person. Infrared detectors may have special

g pedestrians and bicyclists.

energy supplied
an electrical signa
applications for deteCt

Incandescent indications — Vehicular or pedestrian signals, or a blank-out sign, that are illuminated with a
traditional light bulb having a thin tungsten filament.

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.
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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 enact regulations relating to
traffic.

ii.  The term also includes airport authorities except where those authorities are within counties of the
first class or counties of the second class.

rtment, and
historical parks.

iii.  The term also includes State agencies, boards and commissions other thal
governing bodies of colleges, universities, public and private schools,

LTAP — PennDOT’s Local Technical Assistance Program which is dedica;
technology through training, technical assistance, and other customer ser
staff (see https://gis.penndot.gov/LTAP).

Loop detectors — The most commonly used device to monitor tr,
signal, consisting of multiple circles of wire in a basic square i within the
roadway and which detects changes in their magnetic field i i

ing transportation

operation and its longevity.

Maintenance service records — An accumul
traffic signals at a specific intersection. This pa C inspections, cleaning, tightening,

calibrations, adjustments, replacements, lubricat ormed from either a preventative
viewpoint, or repairs due to crashes oequipment

crlte a are met and if so advises the controller of the presence of traffic.

ic, this is the day-to-day control of traffic systems, including the analysis of
s and deficiencies, setting of priorities, assignment of resources and
through geometric design, traffic control, or other means. Frequently referred

the systems,
development o
to as “traffic operat

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 minimize future
maintenance and to maximize the life of the equipment. It includes inspection, calibration, cleaning, testing,
sealing, painting, etc., in accordance with a predefined schedule. This maintenance is similar to the
maintenance schedule for a vehicle.

July 2020 Edition Page A-2


https://gis.penndot.gov/LTAP
http://mutcd.fhwa.dot.gov/

pennsylvania Traffic Signal Maintenance Manual Appendices

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

Radar detection — A detector that uses radar waves to track vehicles as they approach and leave an
intersection.

Response maintenance — Emergency repair performed on an as-needed basis due to either equipment failure
or a crash. Upon notification, the maintenance service team is dispatched to secure the site, diagnose the
problem, perform the repairs, and record its activities as quickly as possible.

Signal timing charts — The table that captures the traffic signal timing analysis.

Surge Protection Devices (SPDs) — Any of a number of devices designed to p.
against damages caused by lightning or other electrical disturbances. When
these devices should conform to the National Fire Protection Association’
Lightning Protection Systems) standard. In accordance with the new gui i tions include
inductive loops, video cameras, pedestrian pushbutton loops, servic that exit or
enter the cabinet, and the AC that supplies the power.

ctronic systems
ic signal equipment,

Traffic control signal -- The specific type of traffic signal ting stop and go traffic
control with red-yellow-green (R-Y-G) signal indications.

Traffic signal — The broad category of highway lights includin trol signals (provide alternating
stop and go), pedestrian signals, flashing beacons,de
lights.

Traffic signal housing — The outer part of a tra at protects a light and other required
components from the elements.

Traffic signal permit — The documes ment to authorize the installation and
operation of the traffic signal. Tk ) or a traffic signal at a specific intersection, and it
includes the Traffic Engineeri ignal plans showing the intersection plan sheets
with the locations of the tr, ts, controller cabinet, junction boxes, detectors,

stop lines, street names, € ) garest signals, etc., plus the traffic signal phasing
diagram.

Traffic signal s eans whereby signal heads, signs, and luminaires are supported in a

ore traffic control signals operating in coordination with each other.

Traffic sighi , ysis of intersection geometrics, speeds, and historical traffic volumes used to
identify the spe seconds for the green, yellow, red, Walk, and Don’t Walk intervals of each
phase. For traffi signals, the traffic signal timing also includes information on the incremental
extensions of the gre tervals 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 feed from a video camera
mounted above the roadway to determine the presence or passage of vehicles in one or more specific travel
lanes on an approach to the intersection.

Wireless detection — The use of equipment coupled with a radio transmitter that informs a receiver in the
controller cabinet of the presence or passage of vehicles in one or more specific travel lanes. The type of
detection may vary, but the radio transmission is used in lieu of wire or coaxial cable.
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APPENDIX B. TRAFFIC SIGNAL MAINTENANCE
AGREEMENT
AGREEMENT NO.

COMMONWEALTH AND MUNICIPAL
TRAFFIC SIGNAL MAINTENANCE AGREEM

This Traffic Signal Maintenance Agreement (“Agree ade between the
Commonwealth of Pennsylvania, Department of Transp
and

litical subdivision in the

County of , Pen y acting through its proper

officials (“Municipality”).

Chapter 92 (relating to traffic signals)
7 to erect traffic control devices) to define
maintenance requireme ~ signals within Municipality.

d to obtain the approval of PennDOT prior to erecting
a.C.S. §6122(a)(2). Local authorities are responsible for
the instz < maintenance, operation and removal of traffic signals on
Code §212.5(c)(Iy¢Municipality is a local authority having the authority to enact laws
relating to traffic pursuant to the definition in 75 Pa.C.S. §102.

Municipality is required to enter into an agreement with PennDOT to properly
maintain and time traffic signals for critical corridors pursuant to 74 Pa.C.S. §9202(b).
Municipality may enter into an agreement with PennDOT to properly maintain and time
traffic signals for designated corridors pursuant to 74 Pa.C.S. §9202(a). An agreement is

required as a condition of eligibility for financial assistance out of the Motor License Fund
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to replace, synchronize, time, operate, and maintain traffic signals pursuant to 75 Pa.C.S.
§9511(e.1)(5).

Traffic signal equipment is installed to serve a specific purpose through a distinct
mode of operations. The useful life of traffic signal equipment is defined as the time from
installation until it is either removed or replaced with signal equipment or other traffic

control device(s) which better serves the need of the intersection.

1. Defined Terms. In addition tq
used in this Agreement, the terms set
forth below.

a. Maintenance

by Contra

ecord keeping.

eans an electronically operated traffic control device that

signals, lane-use control signals, ramp metering signals, school warning
systems, and in-roadway lights).
d. Traffic Signal Permit means a document issued by PennDOT, which:

i. approves installation of the Traffic Signal;
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ii. captures some basic information such as who the permit is issued to,
the hours that the Traffic Signal will be on flash, the type of controller
mounting, and the permittee’s responsibilities; and

iii. contains information about the operation of the Traffic Signal, the

placement of signal equipment, signing, and markings, and a signal

2. Applicability. This agreement a ignals in Municipality for

which a traffic signal permit has be affic signals shall remain
subject to this agreement in perpet

cancelled by PennDOT. A re

il the traffic signal permit is

ts is maintained electronically by

aintenance Requirements.

ignal installations shall vest in the Municipality, unless

has indicated otherwise through publication in the

vania Bulletin pursuant to 74 Pa.C.S. §9202(i)(1).

°n a new traffic signal is constructed, ownership of the traffic signal
transfers to Municipality upon end of 30-day test period. PennDOT
will confirm end of 30-day test period in writing.

iii. When a traffic signal is modified, ownership of the modified elements
of the traffic signal transfers to Municipality upon end of 30-day test

period. PennDOT will confirm end of 30-day test period in writing.
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Traffic signal appurtenances that are not modified as part of the work
remain under ownership of the Municipality.

iv. All items associated with the traffic control device (geometric features,
signs, signals, pavement markings, pedestrian accommodations, and

other traffic control device associated items) are the Municipality’s

1pality agrees to submit the name and address of the
r to PennDOT using the form in Exhibit D, together with a
of the agreement between the contractor and Municipality.
inicipality shall submit a revised Municipal Contact Form (Exhibit
D) within 30 days of any changes to the information contained on the
form. The form shall be submitted to the attention of the District Traffic
Engineer within the PennDOT Engineering District encompassing
Municipality, or in such other format as prescribed by PennDOT. The
use of a contractor does not relieve Municipality of any obligations of

this Agreement.
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c. Maintenance Records.
i. Municipality agrees to prepare and retain an accurate record of the
preventative and response maintenance activities performed on traffic

signals owned by the municipality in accordance with the provisions

of Exhibit B.

ii. Municipality shall make maintenance records avai all reasonable

times for inspection by PennDOT.

§9202(e). If the Municipality fails to meet th ts of the written notice,

deduct the actual costs of

be sent by regular mail, facsimile, e-mail, or delivery in person to the address of the non-

emergency contact provided on the form in Exhibit D.

6. Application for Traffic Signal Permits. A signed Traffic Signal Application Form
TE-160, see attached Exhibit J, shall be submitted by Municipality in accordance with the

form and instructions provided by PennDOT, and a Traffic Signal Permit must be issued
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by PennDOT, before any work can begin on any new traffic signal or modification to an
existing traffic signal. If PennDOT approves a new traffic signal after a traffic engineering
study and engineering judgment indicates the need, the traffic signal shall be installed,
owned, operated, and maintained in accordance with this Agreement. PennDOT may

direct appropriate alterations to the design or operation (including, but not limited to,

hours of operation) of the traffic signal, or require removal of the ignal, if traffic

conditions or other considerations necessitate alteration or Municipality is
responsible for obtaining approval for installation of traffi ances outside
highway right-of-way. Traffic signals installed usj i ds must
conform to PennDOT specifications as set f urrent Publication 408,

supplements and Standard Drawings.

Highway Occupancy Permit

“Access to @ y of Highways by Driveways and Local Roads”).
8. Remote Communications and Operation
a. Virtual Private Network. Communications (including field-to-field and field-
to-network) access shall be provided through PennDOT’s virtual private
network (“VPN”). The Municipality may request user credentials, which may

be provided on a case-by-case basis at PennDOT’s discretion.
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b. System Equipment Cabinet. Access to the on-site equipment cabinet housing
connections to PennDOT’s VPN shall be restricted (by key, access badge, or
otherwise). The Municipality may request access, which may be provided at
PennDOT’s discretion. PennDOT may establish minimum qualifications for

Traffic Signal technicians to have access.

c. Traffic Signal System Monitoring. Municipality agrees it PennDOT to

signal timings suggested to improve flow can be implemented

remotely by either PennDOT o mutual acceptance of new
, Municipality agrees to allow
PennDOT to impless 8ignal timing and phasing plans at any
nt. PennDOT will contact Municipality

9. Data Ownership. All data generated by the traffic signal equipment shall be
jointly owned by PennDOT and Municipality. PennDOT or Municipality may share data
with third parties for purpose of providing traveler information. PennDOT and
Municipality have the obligation to protect any Personally Identifiable Information

collected in accordance with applicable laws and regulations.
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10.  Engineering Studies and Ordinances. Municipality shall comply with the study
and ordinance requirements of 75 Pa.C.S. §6109.

11.  Save Harmless. Municipality agrees that it will indemnify, save harmless and

defend (if requested) PennDOT, its agents, representatives and employees, from all suits,

actions or claims of any character, name or description, damages, 4 ents, expenses,

attorneys’ fees and compensation arising out of personal i eath or property

damage, sustained or alleged to have been sustained in w any and all

performance of its obligations under this Agree eafter. This provision shall

or defenses. Additionally,

nwealth Provisions. The Municipality shall comply with the
following req Commonwealth provisions. As used in these provisions,
“Contractor” refers to the Municipality:
a. Commonwealth Nondiscrimination/Sexual Harassment Clause. The
current version of the Commonwealth Nondiscrimination/Sexual
Harassment Clause, attached as Exhibit E.

b. Contractor Integrity Provisions. The current version of the Contractor

Integrity Provisions, attached as Exhibit F.
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C. Provisions Concerning the Americans with Disabilities Act. The current
version of the Commonwealth Provisions Concerning the Americans with
Disabilities Act, attached as Exhibit G.

d. Contractor Responsibility Provisions. The current version of the

Commonwealth Contractor Responsibility Provisions, attached as Exhibit

13.  Right-to-Know Law. The Pennsylvania Right-to- . §§ 67.101 —
3104, applies to this Agreement. Therefore, this Agre
shall comply with, the clause entitled Contract Pr t to Know Faw, attached
as Exhibit I and made a part of this Agreem in this exhibit, the term
“Contractor” refers to the Grantee.
14.  Form TE-160 Application for oval. Applications for traffic
signals shall follow the process ication 46. As part of this process, the
municipality shall subn nended changes to the existing traffic
signals, or request tg
Form TE-160, attached , with all supporting studies and documentation

for PennDQ

15.
shall be va

odifications. No alterations or variations to this Agreement
ade in writing and signed by the parties, except as otherwise
provided in th eement. Amendments to this Agreement shall be accomplished
through a formal written document signed by the parties with the same formality as this

Agreement.

16.  Titles Not Controlling. Titles of paragraphs are for reference only and shall not

be used to construe the language in this Agreement.
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17.  Severability. The provisions of this Agreement shall be severable. If any phrase,
clause, sentence or provision of this Agreement is declared to be contrary to the
Constitution of Pennsylvania or of the United States or of the laws of the Commonwealth,
or the applicability thereof to any government, agency, person or circumstance is held

invalid, the validity of the remainder of this Agreement and the applicability thereof to

19. Independence of the Parties. ot intended and shall not be

construed to, in any respect e relationship of partners between the
Municipality and PennD nDOT as the representative or general

agent of the Municip

20. i is Ag t may not be assigned by the Municipality, either in

whole en consent of the Commonwealth.

neficiary Rights. This Agreement does not create or confer any
rights in or on s or entities not a party to this Agreement.

22.  Force Majeure. Neither party shall be liable for failure to perform under this
Agreement if the failure to perform arises out of causes beyond the control and without
the fault or negligence of the nonperforming party. Causes may include, but are not
limited to, acts of God or the public enemy, fires, floods, epidemics, quarantine

restrictions, freight embargoes, and unusually severe weather. This provision shall
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become effective only if the party failing to perform immediately notifies the other party
of the extent and nature of the problem, limits delay in performance to that required by
the event, and takes all reasonable steps to minimize delays. This provision shall not be
effective unless the failure to perform is beyond the control and without the fault or

negligence of the nonperforming party.

23.  Integration and Merger. This Agreement, when approved and

delivered, shall constitute the final, complete and exclu between the

greement is executed are

d by any other term or

superseded and repea signals shall be subject to the terms of this

Agreement
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DEPARTMENT OF TRANSPORTATION

The parties have executed this Agreement to be effective as of the date of the last

signature affixed below.

Attest: Municipality
BY BY

Title: Date Title: Date
Please attach a resolution providing proof of signature aut f er to sign
on behalf of the Municipality, Authority or other gove al entity® need to

indicate titles and date signatures.

DO NOT WRITE BELOW THIS LINE--FO TMENT USE ONLY

DATE

APPROVED AS TO
AND FORM

BY

BY

Deputy General Counsel Date

BY
Deputy Attorney General Date
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TSMA Exhibit A

PREVENTATIVE AND RESPONSE MAINTENANCE REQUIREMENTS

PREVENTATIVE MAINTENANCE

signal installation covered by this Agreemen 1 identifies the required response
intervals and repair intervals for each of the va f ponents. Provide response
maintenance as specified in Publicatien 191 to ic signal system to proper and safe

Repair or replace failedsegqui pre system to proper and safe operation in accordance with
i epair intervals as specified in Publication 191.

A-1

July 2020 Edition Page A-16



pennsylvania Traffic Signal Maintenance Manual Appendices

TSMA Exhibit B

RECORDKEEPING

Accurate and up-to-date recordkeeping is an essential component of a good traffic signal
maintenance program. Municipality shall prepare, retain, and make available to PennDOT, on
request, a record of all preventive and response maintenance activities p ed on the traffic
signal equipment covered by this agreement.

Municipality shall establish a separate file for each traffic signal i its records in

TSAMS or on other forms prescribed by PennDOT in Publicatj

At a minimum, the following records shall be kept or its contractor for each

intersection.

Master Intersection Record

List of all maintenance functions performet ~ should be updated within one

eceiver and complaint received, maintenance
e cleared

anee service that includes the date, tasks performed, and signatures of
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TSMA Exhibit C

SIGNAL MAINTENANCE ORGANIZATION

Personnel Classifications
In order to properly maintain the traffic signal equipment covered by this a icipality agrees to
provide, as minimum, the following staff throughout the useful life o
agrees to abide by all guidance provided in PennDOT Publication
for each position as follows:

operation of traffic signal
nal Specialists to ensure

Traffic Engineer — Administrative position with prime respon
equipment. Supervises and plans activities of Signal Technici
adequate preventative and response maintena

Signal Specialist — Responsible for the diagnostic ignal equipment including solid

state equipment.

Signal Technician — Responsible ance of traffic signals and all associated

equipment.

Municipality ag ini to upgrade the ability of its present staff to properly perform

Budget Requirements

Municipality agrees to provide, in its annual operating budget, dedicated funds which are sufficient to cover
the cost of the personnel, training, contractors (if utilized) and specialized maintenance equipment
which are required, by virtue of this agreement. Municipality agrees to abide by all guidance provided in
PennDOT Publication 191.

C1
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TSMA Exhibit D

Municipal Contact Information

Non — Emergency Municipal Contact Information
Name of Municipality:

Municipal Address:

Municipal Phone Number: Alternate Phone Numbe

Municipal Contact Person:

E-mail Address:

Municipal Hours of Operation:

Preferred Method of Contact:
Phone E-Mail

Emergency Municipal Co
Municipal Phone Number: e Number:

Municipal Contact Person:

mail Address:

Preferred Method of Contact:
Phone E-Mail

ion Information
Maintenance and Operatio

Municipal Personne Contractor Municipal Personnel & Contractor

Maintenance and act Name:
Company/O
Phone #: Alt Phone #:
E-mail:
Maintenad i * Method to be Employed
Preventative Maintenance as Municipal Personnel specified
in Exhibit “A” Contract Services
Response Maintenance as Municipal Personnel
specified in Exhibit “A” Contract Services

* Check appropriate boxes
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TSMA Exhibit E

Exhibit “E” - NONDISCRIMINATION/SEXUAL HARASSMENT CLAUSE [Contracts]

The Contractor agrees:

1. In the hiring of any employee(s) for the manufacture of supplies, performance of work, or any
other activity required under the contract or any subcontract, ontractor, each
subcontractor, or any person acting on behalf of the Contractor tractor shall not
discriminate by reason of race, gender, creed, color, sexual orj gender identity or
expression, or in violation of the Pennsylvania Human Relati and applicable
federal laws, against any citizen of this commonwealth available to
perform the work to which the employment relates.

2. Neither the Contractor nor any subcontractor
manner discriminate by reason of race, gen , sexual orientation, gender
identity or expression, or in violation of the PH licable federal laws, against or
intimidate any employee involved in thg the performance of work, or

n their behalf shall in any

son on their behalf shall in any
, color, sexual orientation, gender
and applicable federal laws, in the provision

3. Neither the Contractor nor any sul
manner discriminate by reason of

ctor nor any person on their behalf shall in any
g oy reason of participation in or decision to refrain from
ities protected under the Public Employee Relations Act,
t or National Labor Relations Act, as applicable and to the
arged with such Acts’ enforcement, and shall comply with any
ishing organizations as employees’ exclusive representatives.

d each subcontractor shall establish and maintain a written
and sexual harassment policy and shall inform their employees in writing of
the polic policy must contain a provision that sexual harassment will not be tolerated
and employees who practice it will be disciplined. Posting this Nondiscrimination/Sexual
Harassment Clause conspicuously in easily-accessible and well-lighted places customarily
frequented by employees and at or near where the contracted services are performed shall
satisfy this requirement for employees with an established work site.

6. The Contractor and each subcontractor shall not discriminate by reason of race, gender, creed,
color, sexual orientation, gender identity or expression, or in violation of PHRA and applicable
federal laws, against any subcontractor or supplier who is qualified to perform the work to
which the contract relates.
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7. The Contractor and each subcontractor represents that it is presently in compliance with and
will maintain compliance with all applicable federal, state, and local laws, regulations and
policies relating to nondiscrimination and sexual harassment. The Contractor and each
subcontractor further represents that it has filed a Standard Form 100 Employer Information
Report (“EEO-1") with the U.S. Equal Employment (“EEOC”) and shall file an annual EEO-1
report with the EEOC as required for employers’ subject to Title VI of the Civil Rights Act of
1964, as amended, that have 100 or more employees and employers that have federal
government contracts or first-tier subcontracts and have 50 or employees. The
Contractor and each subcontractor shall, upon request and within th riods requested
by the commonwealth, furnish all necessary employment docu records, including
EEO-1 reports, and permit access to their books, records, a the contracting
agency and the Bureau of Diversity, Inclusion and Small Busi for purpose of
ascertaining compliance with provisions of this Nondiscri nt Clause.

8. The Contractor shall include the provisions of
Clause in every subcontract so that those pr
binding upon each subcontractor.

9. The Contractor’s and each subcont t to these provisions are
ongoing from and after the effectiv he termination date thereof.
Accordingly, the Contractor and ea ave an obligation to inform the

commonwealth if, at any time during t act, it becomes aware of any actions
or occurrences that wo

10. contract and all money due or to become due

Exhibit E
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January 14, 2015
TSMA Exhibit F
Exhibit “F” - CONTRACTOR INTEGRITY PROVISIONS
It is essential that those who seek to contract with the Commonwealth of Pennsylvania
(“Commonwealth”) observe high standards of honesty and integrity. They must uct themselves in

a manner that fosters public confidence in the integrity of the Commonwealt ting and
procurement process.

1. DEFINITIONS. For purposes of these Contractor Integrity Pr ing terms
shall have the meanings found in this Section:

eholder or group of shareholders
entities; or (c) the entities have

eans any affiliates of the Contractor and the Contractor’s
officers and directors, or owners of 5 percent or more interest

eans either:
o of more than a five percent interest in any business; or

(2) Holding a position as an officer, director, trustee, partner, employee, or holding any
position of management.

f. “Gratuity” means tendering, giving, or providing anything of more than nominal monetary value
including, but not limited to, cash, travel, entertainment, gifts, meals, lodging, loans,
subscriptions, advances, deposits of money, services, employment, or contracts of any kind. The
exceptions set forth in the Governor’s Code of Conduct,

Executive Order 1980-18, the 4 Pa. Code §7.153(b), shall apply.
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g. “Non-bid Basis” means a contract awarded or executed by the Commonwealth with Contractor
without seeking bids or proposals from any other potential bidder or offeror.

2. In furtherance of this policy, Contractor agrees to the following:

a. Contractor shall maintain the highest standards of honesty and integrity during the
performance of this contract and shall take no action in violation of state or federal laws or
regulations or any other applicable laws or regulations, or other requiféments applicable to
Contractor or that govern contracting or procurement with the Com

b. Contractor shall establish and implement a written business i hich includes, at a

in this contract.

d. Contractor she
providing service
to the m

in any other contractor, subcontractor, or supplier
: er this contract, unless the financial interest is disclosed
iting and the Commonwealth consents to Contractor’s financial
execution of the contract. Contractor shall disclose the financial
at the time of bid or proposal submission, or if no bids or
d, no later than Contractor’s submission of the contract signed by

s to the best of its knowledge and belief that within the last five (5) years
Contracto ontractor Related Parties have not:

(1) beenindicted or convicted of a crime involving moral turpitude or business honesty
or integrity in any jurisdiction;

(2) been suspended, debarred or otherwise disqualified from entering into any contract
with any governmental agency;

(3) had any business license or professional license suspended or revoked;
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(4) had any sanction or finding of fact imposed as a result of a judicial or administrative
proceeding related to fraud, extortion, bribery, bid rigging, embezzlement,
misrepresentation or anti-trust; and

(5) been, and is not currently, the subject of a criminal investigation by any federal, state or
local prosecuting or investigative agency and/or civil anti-trust investigation by any
federal, state or local prosecuting or investigative agency.

posal or contract
ealth will determine
tion pursuant to
termination

If Contractor cannot so certify to the above, then it must submit along with i
a written explanation of why such certification cannot be made and the C
whether a contract may be entered into with the Contractor. The Con
this certification is ongoing from and after the effective date of the

Commonwealth in writing if at any time during the term of t any event
which would cause the Contractor’s certification or expla
that the Commonwealth may, in its sole discretion, ter t for cause if it learns that any

sion of its bid or proposal and/or execution of this contract and by the
, invoices or requests for payment pursuant to the contract, certifies and

contract, t@ include any extensions thereof. Contractor shall immediately notify the
Commonwealth in writing of any actions for occurrences that would result in a violation of these
Contractor Integrity Provisions. Contractor agrees to reimburse the Commonwealth for the
reasonable costs of investigation incurred by the Office of the State Inspector General for
investigations of the Contractor’s compliance with the terms of this or any other agreement
between the Contractor and the Commonwealth that results in the suspension or debarment of
the Contractor. Contractor shall not be responsible for investigative costs for investigations that
do not result in the Contractor’s suspension or debarment.
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i. Contractor shall cooperate with the Office of the State Inspector General in its investigation of
any alleged Commonwealth agency or employee breach of ethical standards and any alleged
Contractor non-compliance with these Contractor Integrity Provisions. Contractor agrees to
make identified Contractor employees available for interviews at reasonable times and places.
Contractor, upon the inquiry or request of an Inspector General, shall provide, or if appropriate,
make promptly available for inspection or copying, any information of any type or form deemed
relevant by the Office of the State Inspector General to Contractor's integrity and compliance
with these provisions. Such information may include, but shall not be lifflited to, Contractor's
business or financial records, documents or files of any type or form t to or concern this
contract. Contractor shall incorporate this paragraph in any agree ntract or subcontract
it enters into in the course of the performance of this contract/, ely for the purpose
of obtaining subcontractor compliance with this provision. T this provision in

this and any other contract with Contractor, claim mages in an amount equal to the
value of anything received in breach of these Provis damages for all additional costs

contract, and debar and suspen i ess with the Commonwealth.
These rights and remedies are cum n-use of any one shall not preclude
the use of all or any other. These right addition to those the Commonwealth
may have under law, sta
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October 14, 2011

TSMA Exhibit G

Exhibit “G” - PROVISIONS CONCERNING THE AMERICANS WITH DISABILITIES
ACT

For the purpose of these provisions, the term contractor is defined as any pers
limited to, a bidder, offeror, supplier, or grantee, who will furnish or perfor
perform, goods, supplies, services, construction or other activity, under
grant with the Commonwealth of Pennsylvania (Commonwealth).

ing, but not
s to furnish or
der, contract, or

During the term of this agreement, the contractor agrees as

f the Americans with Disabilities
rees that no individual with a

1. Pursuant to federal regulations promulgated under the
Act, 28 C. F. R. § 35.101 et seq., the contr.

disability shall, on the basis of the disabili on in this agreement or from
activities provided for under this agreeme g and executing this agreement,
the contractor agrees to comply with the gainst Discrimination,” 28 C. F.R. §

which are applicable to the bg servi , and activities provided by the

Commonwealth with outside contractors.
2. The contractor shall't to indemnify and hold harmless the Commonwealth
from all losses, damage 2 d 8mands, suits, and actions brought by any party against

e contractor's failure to comply with the provisions of paragraph

Enclosure 1 irective 215.12 Amended Page 1 of 1
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TSMA Exhibit H

Exhibit “H” - Contractor Responsibility Provisions
For the purpose of these provisions, the term contractor is defined as any person, including, but not
limited to, a bidder, offeror, loan recipient, grantee or lessor, who has furnished or performed or seeks
to furnish or perform, goods, supplies, services, leased space, construction or other activity, under a
contract, grant, lease, purchase order or reimbursement agreement with the Commonwealth of
Pennsylvania (Commonwealth). The term contractor includes a permittee, licensee, or any agency,
political subdivision, instrumentality, public authority, or other public entity in t

d to be disclosed or
act, that neither

1. The Contractor certifies, in writing, for itself and its subcontract
approved by the Commonwealth, that as of the date of its execution
the Contractor, nor any such subcontractors, are under suspension @r
or any governmental entity, instrumentality, or authority and, i ntractor can ify, then it
agrees to submit, along with its Bid/Contract, a written exp n cannot be
made.
2. The Contractor also certifies, in writing, that as o
has no tax liabilities or other Commonwealth obligations, o
appeal if such liabilities or obligations exist, o
such liabilities exist.
3. The Contractor's obligations pursua e ongoing from and after the
effective date of the Contract through the te . Accordingly, the Contractor shall
have an obligation to inform the : e during the term of the Contract, it

xecution of this Bid/Contract it
timely administrative or judicial
ved deferred payment plan if

e Commonwealth of its suspension or debarment by the
ederal government shall constitute an event of default of the

purse the Commonwealth for the reasonable costs of investigation
nspector General for investigations of the Contractor's compliance with
greement between the Contractor and the Commonwealth that results in
t of the contractor. Such costs shall include, but shall not be limited to,
salaries of inves including overtime; travel and lodging expenses; and expert witness and
documentary fees. The Contractor shall not be responsible for investigative costs for investigations that
do not result in the Contractor's suspension or debarment.
6. The Contractor may obtain a current list of suspended and debarred Commonwealth contractors
by either searching the Internet at http://www.dgs.state.pa.us/ or contacting the:
Department of General Services, Office of Chief Counsel
603 North Office Building
Harrisburg, PA 17125
Telephone No: (717) 783-6472
FAX No: (717) 787-9138
Exhibit H Page 1 of 1 Revised February 1, 2010
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DEPARTMENT OF TRANSPORTATION

TSMA Exhibit I
Exhibit “I” - Contract Provisions — Right to Know Law

a. The Pennsylvania Right-to-Know Law, 65 P.S. §§ 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.

b. If the Commonwealth needs the Contractor’s assistance in any matt out of the RTKL
related to this Contract, it shall notify the Contractor using the legal cont tion provided in this
Contract. The Contractor, at any time, may designate a different cont 0se upon
reasonable prior written notice to the Commonwealth.

C. Upon written notification from the Commonwealth
in responding to a request under the RTKL for informatio ntract that may be in the
Contractor’s possession, constituting, or alleged to const cord in accordance with the
RTKL (“Requested Information”), the Contractor shall:

1. Provide the Commonwealt after receipt of
written notification, access to, and cc 2
Contractor’s possession arising out o 2 ommonwealth reasonably

believes is Requested Information and : ) ord under the RTKL; and

2. Provide sug . onwealth may reasonably request, in
is Contract.

epresentative of the Contractor explaining why the requested material is
exempt fro i nder the RTKL.

e. alth will rely upon the written statement from the Contractor in denying a RTKL
request for the Requésted Information unless the Commonwealth determines that the
Requested Information is clearly not protected from disclosure under the RTKL. Should the Commonwealth

determine that the Requested Information is clearly not exempt from disclosure, 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
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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.

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 decisi ase a record to
the public with the Office of Open Records, or in the Pennsylvania Courts, h e Contractor shall
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TMSA Exhibit J

TE-180 St 1ol 1
J DEFARTMENT USE DMLY
- u . Cour t'r:
Application for pennsylvania R
Trﬂ'H:i[‘,: Signﬂl Apprmal LEIMSETHEMI JF i " AL Eﬂmﬁmu .
Department Tracking #:

Plense Type or Prink all information in Siue or Bisd Ink
Initinl SUbrmission Dete ©

A - Maintenance and Oparation Information

Mumicipality has an existing Traffic Signal Maintenance Agreement cosering all signals in the municipality. lssuance of a
new or revised permit amends Municipality's signal list in Department’s TSAMS.

Municipality does not have an existing Traffic Signal Maintenance Agreement covering all signals in the mamnicipality.
Traffic Signal Maintenance Agreement marst be completed, executed by the mamicipality, and attached to this application.

B - Application Desoription

Locotion (interseciion) -

Traffic Controd Deviceis- | MEW Traffic Signal [ EMISTING Traffic Signal [Permit Number] :

Traffic Control Signal Flashing Beacon School Warning System

Type of Device [select ore] [

r r

[MUTCD Section 40, 4E, 4G) [MUTLD Saction 4L) {MUTLCD Saction 7B)
|_ Dther -
Is Traffic Signal part of m system?: [~ WES [~ WO Systemn Number [if applicoble) :
If YES, provide locations of all signalized intersections in system.”
Explain the proposed improvements = *
Aszociated with Highway Occupancy Permit [HOP)?: [T ¥E5 T | WO &YES HOP Application # :

" ARNCh separate Eshis) &I NECESIANY.

C - Attachments Listing

T Munidipal Resolution (reguied [T Location Map [T Traffic Volumes / Pedestrian Volumes
H new agreement)

T Letter of Financial Commitment [T Photographs [T Turn Lane Analysis

T Traffic Signal Permit [T Straight Line Diagram [T Tumn Restriction Studies

T~ Warrant Analysis [T Capacity Analysis [T Other:

T~ (Crash Analysis [T Traffic Impact Study [TIS) [T Tramc Signal Maimenance Agresment
Exhibit D (required

™ Traffic Signal Study T Condition Diagram !

Printed Municipal Contact Name : Date :

Witniesz or Attest -

Signed By -
Title of Signatory -

Title of Witness or Attester:
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APPENDIX C. TMSA RESOLUTION

RESOLUTION

BE IT RESOLVED, by authority of the
(Name of governing body)

of the :
County, and it
(Name of MUNICIPALITY)

is hereby resolved by authority of the same, that the

of said MUNICIPALITY be authorized and directed to submi
Maintenance

Agreement and to submit future modifications to the at
Agreement, either in writing or via electronic signature, t
Agreement on behalf of MUNICIPALITY.

ignal Maintenance
MENT and to sign this

ATTEST:

(Name of Municipality)

By:

(Signature and designation of official
title)

official title) (Signature and designation of official

title)

of the , do hereby certify that the foregoing

is a true and correcg€opy of the Resolution adopted at a regular meeting of the

, held the day of ,
20
DATE:
(Signature and designation of official
title)
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APPENDIX D. ¥ COOPERATIVE MEMORANDUM OF

AGREEMENT - MULTI-JURISDICTIONAL SIGNAL
SYSTEM

COOPERATIVE MEMORANDUM OF AGREEMENT
SR MULTI-JURISDICTIONAL SIGNAL SYSTEM

THIS COOPERATIVE MEMORANDUM OF AGREEMENT,
, 20, by and between The
, PA , hereinafter called “Party #1”

S day of
, located at

and

The , located at
, PA , hereinafter cal

Make Party #1 the oversight

or delete parties as necessary.

Make modifications throughout as
necessary, especially relative to the
types of equipment enclosed in
{braces}.

The

organization. Insert municipal names
and addresses as appropriate. Add

I

The
hereinafter called “Party

, PA ;

SSETH:

of Pennsylvania hereinafter called the

traffic signals along SR through the municipalities
County, SR Congested

m hereinafter called the “Project”; and,

oject includes the installation of {light emitting diodes, countdown
pedestrian indi 'mergency preemption, video and radar detection, and signal controllers
as well as select repglacement of traffic signal supports}, hereinafter called the “Traffic Signal
Enhancements”. The Project also includes the installation of a communications system to
interconnect traffic signals, the installation of {adaptive signal control and a system-wide
computer system and associated software}, hereinafter called the “Communications and
Adaptive Control System”.

WHEREAS, the previous Traffic Signal Enhancements and the Communications and
Adaptive Control System will become one multi-jurisdictional signal system, hereinafter called
“MJSS”.
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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
obligations of the parties set forth below are contingent upon t monwealth

it shall not proceed with the MJSS, the parties shall h
this Agreement, and the Agreement will be termin

2. Project construction will include a testing an
Construction documents will require the C
enance during that period.
Maintenance of specific traffic signals will nsibility of the permit holder
as defined on each signal installation’s curren ion for Permit to Install and

construction operational supp etion of the testing and
operational support period, the b2
s than a three-year period which
ents to be covered in this

ware 1s operational, and confirmation all detection zones are
ctioning.

iweekly 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
modification procedures.
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2. Approved timing plan modifications will be implemented
within two weeks from time of notification.

iv. The implementation of the special events timing plan at the discretion
of the parties and with input agreement from the Commonwealth.

v. Monthly status report to all parties and their traffic signal maintenance
providers detailing system operations, timing modifications, and
system maintenance activities.

vi. Participation in MJSS status meetings as n aragraph 7 below.
b. Communications and Adaptive Control Syste quirements:

i. Biannual preventive maintenan
systems, master controllers, software in
accordance with PennDO [
Maintenance of Traffic Sig d manufacturer maintenance
guidance.

Ii. Response mai iiti ide communications
ters and system software
accordance with PennDOT
aintenance of Traffic Signal

within 24 hours
Publication 191,

nplement system-wide software updates as well as traffic
oller and detection system software updates.

nnual preventive maintenance of permitted traffic signals in
cordance with PennDOT Publication 191, Guidelines for the
aintenance of Traffic Signal Systems and per manufacturer
maintenance guidance.

ii. 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.

iii. Record keeping in accordance with PennDOT Publication 191,
Guidelines for the Maintenance of Traffic Signal Systems.

iv. Other maintenance requirements to be agreed upon by the parties.

Electric utility fees will be the responsibility of each municipality.

July 2020 Edition Page A-34



pennsylvania Traffic Signal Maintenance Manual Appendices

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 communications
equipment required to provide communication to field controllers. Housing
responsibilities will include:

a. Providing minimal office table-top space for the ada troller and
system compulter.

b. Permitting an antenna to be mounted at the 0

c. Incidental costs associated with providi roller and
system computer to be located in th

4. Spare equipment provided by the Commo
the direction of Party #1, equipment may inc
signal indications and countdowndpedestrian in

of the Project will be used at
ollers, light emitting diode

5. The parties agree to support tf
requiring future enhancements @
preemption systems, video and r

patibility of MJSS by
JSS to use emergency

JSS. For all signal projects (Developer-led,
ications and estimates shall be provided to

adaptive control and communication equipment at the
the Commonwealth and the parties for all new signals installed

JSS, if the proposed development will impact the intersection.

tain 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
historic traffic volumes and approved adjustments.

d. Provide materials and equipment necessary to meet operational compatibility
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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 efficient MJSS

a. Implementation of timing plans.

b. Implementation of a maintenance plan in acc raph 2 above.
Party #1 will coordinate the implementati

c. Agreement to support the interoperal ibili SS as
detailed in paragraphs 5 and 6 ab

d. Agreement to have a MJSS status me quarterly (as needed) basis to
be initiated by Party #1.

Agreement to meet an MJSS operations and

te is not resolved or if there is a dispute with Party #1; the parties
eet with an arbitrator to resolve the dispute. The decision of the
hall be final and conclusive unless, within thirty (30) days after

of such written determination, Party #2, Party #3 and/or Party #4 then
a claim with the Court of Common Pleas. Pending a final judicial
olution 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
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
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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.

Technical issues regarding this agreement and the
proposed MJSS maintenance and operations should be
forwarded to:

Identify the contact person in
Party #1, including their name,
address and telephone number.

IN WITNESS WHEREOF, PARTY #1, PARTY #
and PARTY #4 have caused this Agreement to be duly
ensealed and attested by their proper officials, pursua
action authorizing the same to be done, the day and
written.

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.”

ATTEST:

by by

Signature Signature Date
Title

Additiona

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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APPENDIX E. MUNICIPAL SERVICE AGREEMENT

MUNICIPAL SERVICE AGREEMENT
FOR MAINTENANCE OF TRAFFIC CONTROL SIGNALS

Agreement is signed, this day of , 20 n effective date

of , 20 by and between ,
INC., a Corporation, with its principal plac
XXX XXX XXX X

MIPILIE
[FORMIAT

(municipality)

(address)

(address)

(telephone)

hereinafter known as

IPALITY and XXXXXXXXXX hereto desire to enter into a
contract for the nce, 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

Agreement for the benefit of MUNICIPALITY, and XXXXXXXXXX hereby relies upon said
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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:

accordance with the RFP submitted on

2. SCOPE OF SERVICES.

XXXXXX ect to the general control of

MUNICIPALITY, render and perform the fgllowing ser
(a) Afford MUNICIPALS i xperience, judgment, advice
and assistance of its officers, emplo bers of its organization, in respect
to all matters pertaini i ervice and repair of said traffic control
signals; and
service, or repair of said traffic control signals;
trol signals in good working condition including, but not
ance set forth in "Commonwealth of Pennsylvania, Department of
ndelines for the Maintenance and Operation of Traffic Signal” (Pub.
191) and es 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

MUNICIPALITY upon reasonable request; and

(e) Make purchases, and maintain an inventory of, necessary parts and supplies
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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 contractors and

subcontractors working at XXXXXXXXXX direction to maintai liability and
workmen's compensation insurance and shall submit certific
MUNICIPALITY upon reasonable request.

3. HOURLY RATES. MUNICIPALITY a

MUNICIPALITY shall pay XXXXXXXXXX in a e following hourly rate

schedule:
(a) Service Personnel. R e pa a rate of
dollars and r prorated, for maintenance,
service or repair of sg S) during regular business hours during the

term of this agy

ifety personnel. Flagger/Safety personnel shall be paid at a rate of

lars and cents ($ .___) per hour, or prorated, for
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

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
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(d) Auger Trucks. Auger Trucks shall be paid at a rate of

dollars and cents ($ .___) per hour during the term of this agreement

(e) Backhoe. Backhoe shall be paid at a rate of dollars and

cents ($ .___) per hour during the term of this agreement.

(f) Digger Derrick. Digger Derrick shall be paid at a rate

dollars and cents ($ .___) per hour durin f this agreement

(9) Regular Business Hours. For the purpose ular business

hours" shall be from a.m. to p.m.p i y, Sundays
and legal holidays. Request for service mad lar Business hours as
defined herein, including calls made gn Saturday, d legal holidays, shall be

classified as emergency requests

(h) Payment for services. agrees to pay XXXXXXXXXX
ssion of an invoice by XXXXXXXXXX to
NICIPALITY after a period of thirty (30)
and one-half percent (1.5%) of the total invoice

by XXXXXXXXXX. Failure of MUNICIPALITY to
in accordance with the subparagraph shall constitute reasonable

I XXXXXXXXXX to terminate the municipal services agreement
without a ther liability, claim or demand for traffic control maintenance, service and

repair by MNNICIPALITY.

4. SERVICE AUTHORIZATION REQUESTS. MUNICIPALITY and

XXXXXXX XXX 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
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manager or other duly authorized agent of MUNICIPALITY for necessary emergency service
or repair of said traffic control signals within two (2) hours of notification by any municipal
agent, municipal police officer, State police officer, local or county emergency service manager

or other duly authorized agent of MUNICIPALITY.

5. TRAFFIC CONTROL SIGNALS. For purposes of this A , "Traffic

Control Signals" shall be defined as any device, whether manually, or mechanically
operated, by which vehicular and/or pedestrian traffic is alter
permitted to proceed.

6. TERM OF AGREEMENT/RENEWAL ENT. This Agreement

shall be in force and effect for a term beginnigg with the f and shall continue for a

period of one (1) year thereafter. Upon , an option to renew all
terms of this agreement can be executed in upon by both parties. Either
party may terminate this a providing the other party with sixty (60)
days written notice.

ATIONS. This agreement represents the entire

ifications to the Agreement shall be in writing and
esentative of the parties, and no verbal modification shall be
binding or € y event. For purposes of contract interpretation, this Agreement
shall be construec prepared for the benefit of both MUNICIPALITY and
XXAXXXXXXXX.

8. TERMINATION. If at any 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 terminate this
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Agreement by a written notice to be served upon XXXXXXXXXX at its office address set forth
in this Agreement.

9. BINDING EFFECT. This Agreement shall be binding upon all parties hereto and

their respective heirs, executors, administrators, successors and assigns.

10. NOTICES. All notices, demands and requests under this S greement shall
be in writing and shall be deemed given when sent by United States and/or certified
mail, postage prepaid, return receipt requested, and addressed

TO XXXXXXXXXX:

TO MUNICIPALITY:

Notices, demands and reque J upon XXXXXXXXXX and/or

e deemed to have been served and/or given for
¢e, demand or request shall be mailed by United
States regis ifi aforesaid, in any post office and/or branch post office
nited States Government. Either party may, by notice given to the
other party, € : v address to which notices, demands and requests shall be sent and,

oregoing shall be sent to the address most recently designated by such

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 caused to be executed

by their duly authorized officials, this Agreement in duplicate, each of which shall be deemed an
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DEPARTMENT OF TRANSPORTATION

original on the date first above written.

MUNICIPALITY (SPELL OUT XXXXXXXXXX’s NAME)
By: By:

Title:

Address:

Address:
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APPENDIX F. TRAFFIC SIGNAL PROGRAM

BENCHMARKING

Traffic signal owners should establish a programmatic approach to traffic signal management and operations
providing a framework to intentionally link transportation goals such as safety, mobility, reliability, and state-
of-good-repair to organizational capability to clarify how limited resources can be used to focus on doing
what is most important, generally defined as providing good basic service. The capability maturity
assessment technique can be used with the traffic signal program model. Additional infermation on this
approach is contained in Traffic Signal Benchmarking and State of the Practice Re capability
maturity model framework is illustrated in Error! Reference source not found

Capability Maturity Model Levels

Level 1 Level 2 Level 3
Ad-Hoc Established Measured

v
«Full, sustainable core

* Activities and *Basic strategy
relationships largely ad applications understood agency priority
hoc, informal, and «Key processes support «Established on the basis
champion-driven requirements identified of continuous
+Substantially outside and key technology and improvement with top
mainstream of other core capacities unde level management status
agency activities development «Formal partnerships

«Limited internal
accountability

fulfill its traffic S|gnal mam quirements. In addition to the dimensions described
herein, additiona din the Traffic Signal Benchmarking and State of the Practice

ocal control, central control, detection, and communication systems.

Systems a Capabilities

Grade Level Capability
A Level 4 | In addition to Level 3:

= Systems and technology performance measures are continuously evaluated to
identify deficiencies and opportunities for improvement.

= Performance measures inform budget and resource allocation decisions. Asset
management and system and technology investments are informed by
performance measures.

B Level 3 | In addition to Level 2:

= Performance measures are established to validate that systems and technology
provide the require functionality to execute needed operations and maintenance
strategies and attain objectives.
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= Processes are established to periodically review systems performance measures.
= Traffic signal equipment is replaced/updated through regular upgrades that
consider life cycle and functionality gaps.

© Levdlz Systematic processes (systems engineering, architecture standards, etc.) linking

operations and maintenance objectives and needs to requirements are used for
systems procurement.

= System performance is defined based on operations and maintenance objectives
and strategies.

= System components are replaced based on life cycle and/or when improvements
in functionality are needed.

D Levell |, Ad hoc selection of systems and technology is

of key individuals.
= The appropriate function and performan
defined and the capability to evaluate
dependent on complaints.
= Systems and technology are not
accordance with the PennDOT-iss
= Visual observations and citizen comp
of signal operation and afiaintenance.
= System components g

the preferences

is not well-
ly

ance is limited al

er the signal operates in

ed to determine the effectiveness

is equipment failure.

Adapted from Traffic Signal Benchmarking and Sta
Signal Infrastructure

Signal infrastructure includes poles
markings associated with the tre
considered part of the signa

ing, signal heads. Signs and pavement
entified on the traffic signal permit are also

Infrastructure Capc

Grade Level Capability
A Level 4 | In addition to Level 3:

= Infrastructure measures are regularly evaluated to ensure consistency with
required condition and functionality. Gaps in functionality and opportunities for
enhancement are monitored to identify needed investments.

B to Level 2:
frastructure condition is regularly monitored and recorded in an asset
management system.
Signal infrastructure is periodically reviewed for compliance with current
PennDOT and national standards.
= Traffic signal equipment is replaced/upgraded considering life cycle and
equipment condition.
C Level 2

= Established specifications are used for procurement to ensure components meet
operations and maintenance needs.

= Traffic signal permit condition diagrams are consistent with field conditions.

= As-built conditions are reflected with updated traffic signal permits and signal
inventory in TSAMS.
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= Copies of the current traffic signal permit are readily accessible to support
ongoing design, maintenance, and operations activities.

D Levell |, Ad hoc selection of components is made based on preferences of key individuals.

= Infrastructure condition is not regularly monitored or documented.

= Signal components which are replaced due to equipment failure or knockdowns is
not updated on the traffic signal permit condition diagram.

= Field views are necessary each time design and operations activities are initiated
since traffic signal infrastructure is unlikely to match the tr signal permit
and/or signal inventory in TSAMS.

Adapted from Traffic Signal Benchmarking and State of the Practice Report, 2019

Maintenance Business Processes

The maintenance business processes dimension goes beyond day-to-
institutional support and involvement to address. This dimension ig
funding, internal awareness, and support.

Maintenance Business Process Capabilities

Grade Level Capability
A Level 4 | In addition to Level 3:

= Maintenance objectives, strategies, and performance measures are fully integrated
across the program.

= The relationship between activities, processes, systems, and performance is
acknowledged by efforts to predict, detect, and proactively make improvements.

=  Processes are continuously improved validating the effectiveness of day-to-day
activities, systems, and technology and workforce capabilities with performance
measures.

= Design modifications are regularly implemented to address recurring maintenance
and safety issues.

nd/or outcome) are defined for maintenance-related activities.
and/or outcome) are established to validate the attainment of
ance objectives and the effectiveness of strategies.

ng of maintenance output and outcomes is a core business practice.

€ Ledlz Established maintenance strategies, activities, processes are practices to guide

preventative, routine/scheduled, and emergency maintenance.

= Guidelines, checklists, or other documentation is available or under development
to support traffic signal maintenance to ensure the reliability of infrastructure,
systems, and technology.

= Efforts to make improvements to maintenance processes are limited, tend to be
reactive, and have limited accountability.

D Levell |, Maintenance activities are not well-defined, ad hoc, and are driven by individuals

who are equipped with or developing the skills and expertise to implement
maintenance strategies.

= Little or no documentation exists to guide maintenance processes.

=  Processes to evaluate infrastructure condition are ad hoc and not well-defined.
The systems, technology, and infrastructure components may be dated
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(potentially obsolete), with gaps in functionality and typically replaced upon
failure.

Adapted from Traffic Signal Benchmarking and State of the Practice Report, 2019
Management Processes

Management activities involve the budgeting and programming of general operating and capital improvement
program budgets, staffing considerations and supervision for traffic signals, customer service to the public
and elected leaders, and engagement with the media and stakeholders.

Maintenance Business Process Capabilities

Grade Level Capability
A Level 4 | In addition to Level 3:

=  Program business processes are continuously improved by validating the
effectiveness of the day-to-day activities, systems and technology, and workforce
capabilities with measures.

= Asset management, funding processes, training, implementation of technology
and innovation, and investments in innovation and technology are informed by
evaluation measures.

= Priorities and investments are reference in the agency’s strategic plan.

B | Level3 | Inaddition to Level 2: Y
) are defined for management-related

3 d routinely report on the attainment of
developed or under development.

= A set of measures (0
activities as well as th
= The capability and progc
progra ives and ¢
= Ass t inven

C Level 2

= The potential loss of continuity from attrition of key staff is mitigated by
documenting program goals and objectives in the form of a Traffic Signal
Management Plan (TSMP).

= Workforce competencies, asset inventories, procurement processes (e.g. systems
engineering) are documented.

» An asset management system is available to track life cycle of equipment.

ffic signal program goals and objectives are only articulated by one or
rogram champions, and documentation has not been fully-developed.
oss of key staff due to attrition or retirement presents a risk to continuity of
ministration activities.

Little or no documentation exists to provide direction, vision, and goals to guide
traffic signal program processes.

Updates to existing guidelines are rare and not tracked.

Adapted from Traffic Signal Benchmarking and State of the Practice Report, 2019
Workforce

This dimension characterizes the people within the organization, who each carry beliefs, attitudes, and
behaviors that are influenced by their education and training to produce knowledge. This dimension
concentrates on the development, training, and competency of qualified staff across all levels in the program
including technical, engineering, and management positions.
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Workforce Capabilities

Grade Level Capability
A Level 4 | In addition to Level 3:

=  Workforce competencies are evaluated to ensure consistency with industry
standards and program needs, and routinely updated to improve competencies.

= Appropriate program performance measures are evaluated to identify and address
potential gaps between staff capability and program needs. Training and
certifications are prescribed to address gaps.

B Level 3 | In addition to Level 2:

= Workforce competencies are linked to current an ram needs and

monitored for consistency.

= Training and certifications are tracked to ensur
with program needs. l

€ LeElz | - Workforce competencies are established and job descriptions are documented to
support alignment of staff capability with design, operations, and maintenance
strategies.
=  Workforce development is supported fiscally with structured internal and/or
external training and certification as appropriate to maintain competency.
D Level 1

oMty to complete required

ptions are not well defined.

= The workforce mai
tasks. Workforce co
Training is ad hoc and
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