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CITY OF RANCHO MIRAGE

REQUEST FOR PROPOSALS
FOR
INTERSECTION TRAFFIC SIGNAL
WIRE UPGRADE

ANNOUNCEMENT:

The City of Rancho Mirage (“City”) invites proposals from qualified, competent,
knowledgeable, and experienced companies that will provide full-service intersection
traffic signal wire upgrade services and administer the duties and responsibilities set
forth in this Request for Proposals (“RFP”), in compliance with all applicable laws,
regulations, policies and procedures. Firms submitting proposals must be prepared to
immediately enter into a contract (“Agreement”) for the services and duties as set forth
in this RFP.

The work to be accomplished includes, in general terms, all aspects of intersection
traffic signal wire upgrade services.

PROPOSALS/OFFER SUBMITTAL:

Proposals will be accepted until 4:00 p.m. on JUNE 9, 2016, and each must be
submitted in a sealed envelope plainly marked on the outside "SEALED BID FOR
INTERSECTION TRAFFIC SIGNAL WIRE UPGRADE - DO NOT OPEN WITH
REGULAR MAIL" to:

The City of Rancho Mirage

Attn: Mark W. Sambito, Director of Public Works
69825 Highway 111

Rancho Mirage, California 92270

SCOPE OF SERVICES:

The selected firm shall provide to the City all the necessary services to fulfill its duties
and obligations under the Agreement which duties and obligations include but are not
limited to, the following:

WORK DESCRIPTION-REWIRING TRAFFIC SIGNAL COMPONENTS

Contractor shall put intersection in red flash manually through the switch inside the

traffic signal cabinet and turn the controller off through the adjacent controller power

switch located inside the cabinet on the door. Once the intersection is in red flash, the

CONTRACTOR shall set up traffic control items mentioned in the traffic requirement

section. The CONTRACTOR shall remove all wiring from the traffic signal cabinet to
1



each component that it is powering. Conduits shall be cleared of all debris using a
compressor to force air through conduit. Air shall NOT be used to force air into the
signal cabinet, or the traffic signal poles. All conduits shall have new bonding caps
installed on all conduit terminations with new bonding wire making connections. Belden
approved signal cable shall be installed in all locations. All signal cable shall be pulled
as a continuous run without the use of machinery. Pull eze wire lubricant may be used
to help facilitate the wire pull. Each pull box shall contain a minimum of 3 feet of slack
for all signal cable and wire installed. The slack shall be the same for each wire and
shall be coiled evenly in the pull box to minimize stress on the wire when recessed in
the box. The long and short leg shall be a standard wire pull as seen on existing signal
plans with terminations from the signal cabinet to its corresponding signal gear. The
wire in the cabinet shall be neat, using 90 degree angles when bending wire to its
required destination. Color coding and phase selection shall be determined by city
inspector. Existing Loop wires will be used and will be spliced into the new DLC wire.
The new DLC shall terminate at the proper location on the loop interface panel. All
cabinet wiring shall be neat and labeled numerically according to the proper phase that
it is connected to. Luminaire and iisns wire shall be pulled from the service to each
corresponding location on the mast arm. LMR-400 wire shall be installed to the
antennae locations noted on the attached traffic signal modification plans (Exhibit “A™).
Christys Fiberlyte pull box lids shall be installed in place of ALL existing concrete pull
box lids. There are 35 #5 lids, and 18 # 6 lids. Upon final inspection from the City of
Rancho Mirage’s signal inspector, the signal shall be returned to flash state, the
barricades shall be picked up, and the intersection shall be returned to normal
operation.

The Traffic Signal Modification Plans are attached hereto and incorporated herein by
this reference as Exhibit “A.”

WORK LOCATIONS ON TRAFFIC SIGNAL MODIFICATION PLANS
The intersection of Bob Hope @ Rancho Las Palmas

The intersection of Frank Sinatra @ Morningside/Thompson

The intersection of Gerald ford @ Los Alamos/ Inverness

WORK COMPLETION

Contractor shall complete one intersection per work day and work must be completed
on or before June 30, 2016.

TRAFFIC REQUIREMENTS

Contractor must furnish and display 3 stop signs (R1-1) (MUTCD, Sign Chart, see
Exhibit “B”) in each direction while intersection is in red flash or dark. The stop signs
must be a minimum of 30” with a Caltrans approved retro reflectivity rating, (MUTCD,
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Chapter 2A, Section 2A.07 and 2A.08, see Exhibit “C”). The stop signs shall be
installed and secured on type 2 barricades equipped with flashing red beacons. One
sandbag shall be used to stabilize the barricade once it is installed. In addition to the
stop signs, there shall be one advance stop ahead sign (W3-1) (MUTCD, Sign Chart,
Exhibit “B”) at each intersection approach used as advance notification.

SUBMITTALS

All wiring must meet Belden approved specifications (Belden IMSA Catalog, see
Exhibit “D”) and be approved by the City of Rancho Mirage prior to purchase. All
material used must have submittals signed off. That includes: 12 conductor signal
cable (14 awg), 5 conductor signal cable (14 awg), 3 conductor signal cable (14awg),
DLC, LMR-400 radio cable, common wire ( 10 awg), iisns wire red (12 awg), luminaire
wire black (10 awg), bonding caps for conduit and fiberlyte pull box lids.

GENERAL INSTRUCTIONS FOR SUBMITTAL:

A. Proposal Submittal:

The proposer shall submit one (1) original and three (3) copies by 4:00 p.m. (Pacific
Standard Time), JUNE 9, 2016, to:

The City of Rancho Mirage

Attn: Mark W. Sambito, Director of Public Works
69825 Highway 111

Rancho Mirage, California 92270

B. Due Date and Time:

Proposals submitted after 4:00 p.m. on JUNE 9, 2016, may, at the sole discretion of the
City, be rejected as non-responsive and returned without review. For a proposal to be
considered on time, it must be date stamped by City staff upon receipt. At the discretion
of the City, a “late” proposal may be considered only if a selection cannot be determined
from among proposals received on time. The City shall not be responsible for, nor
accept any as a valid excuse, any delay in mail service, or any other method of delivery
used by the proposer. All proposals shall be enclosed in a sealed envelope with the
words clearly written on the front, “SEALED BID FOR INTERSECTION TRAFFIC
SIGNAL WIRE UPGRADE - DO NOT OPEN WITH REGULAR MAIL.” Failure of the
proposer to properly identify the sealed envelope proposal as described may result in
the proposal being considered non-responsive. All proposals shall be firm offers subject
to acceptance by the City and may not be withdrawn for a period of 180 calendar days
following the last day to accept proposals. Proposals may not be amended after the
due date except by consent of the City. All proposals must clearly address all of the
requirements outlined in this RFP. Each proposal shall be limited to twenty (20) pages
and must include a minimum of three (3) references, which include the address,
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telephone number, and email address of each reference. Resumes and brochures may
be added to the proposal, provided they are located in an appendix at the back of the
proposal. Should the proposer have concerns about meeting any noted requirements,
the proposer shall include a clearly labeled subsection with individual statements
specifically identifying the concerns and exceptions.

C. RFP Addenda and Clarifications in Written Comments

All comments and questions from proposers must be submitted in writing and received
by no later than 4:00 p.m. on Thursday, JUNE 2, 2016 (“Addenda Due Date”), and
must be submitted via the following approved written methods addressed to Mark W.
Sambito, Director of Public Works:

1.At marks@RanchoMirageCA.qgov, or

2.Via fax to (760) 770-3261, or

3.Via mail, as long as the correspondence is received and date stamped by the City on
or prior to the Addenda Due Date.

Submittal of written comments or questions shall not be considered by the City unless
submitted in an approved method on or before the Addenda Due Date. Written
comments or questions received via approved method and within the time prescribed
herein will be addressed by the City’s issuance of an addendum. Notwithstanding
anything else herein, if it becomes necessary for the City to revise any part of this RFP,
or to provide clarification or additional information after this RFP has been issued, a
written addendum will be sent to each recipient of record. Recipients of record shall
consist of proposers on the original “bidders” mailing list, or proposers that have
requested RFPs and have provided pertinent contact information in writing to the City.
Addenda will also be posted and published on the City’'s website,
http://www.ranchomirageca.gov, as well as everywhere else the RFP was originally
posted and published. Though the City shall mail out any addenda to RFP recipients of
record, and in addition will post any addenda information on the City website and
publish and post in accordance with the above, as soon as it becomes available, it shall
be the responsibility of the proposers to maintain current, up to date contact information
with the City if any addenda are to be mailed. All addenda shall become part of the
RFP.

D. Pre-contractual Expenses:

The City shall not be responsible for, under any circumstances, any claims of expenses
necessary for the proposer to receive, evaluate, complete and deliver the proposal. The
proposer should also not include any pre-contractual expenses or fees in the proposal.



E. Conflicts of Interest:

The proposer affirms that to the best of his or her knowledge, there exists no actual or
potential conflict between the firm’s business or financial interests, and either the
services to be provided under the Agreement, or any commissioner, officer, employee,
or agent of the City. For the duration of the Agreement, the proposer shall refrain from
undertaking any work for any individual, business, or legal entity, in which direct
conflicts of interest regarding the services to be provided thereunder or herein may
arise.

F. Proposed Contract:

The proposer selected through this RFP shall be required to enter into the Agreement
with the City, a form of which is attached hereto as Exhibit “E.”

G. Prevailing Wages

The selected firm shall be required to pay prevailing wages in accordance with the State
Labor Code. Compliance with the prevailing rates of wages and apprenticeship
employment standards established by the State Department of Industrial Relations will
be required.

H.Notice Regarding Registration with Department of Industrial Relations

1. No contractor or subcontractor may be listed on a bid proposal for a public
works project (submitted on or after March 1, 2015) unless registered with
the Department of Industrial Relations pursuant to Labor Code section
1725.5 [with limited exceptions from this requirement for bid purposes only
under Labor Code section 1771.1(a)].

2. No contractor or subcontractor may be awarded a contract for public work
on a public works project (awarded on or after April 1, 2015) unless
registered with the Department of Industrial Relations pursuant to Labor
Code section 1725.5.

3. This project is subject to compliance monitoring and enforcement by the
Department of Industrial Relations.

l.Insurance and Acknowledgement

Each proposal shall include a breakdown of all costs associated with issuance of the
insurance endorsements described in and pertaining to Sections 4 and 5 of the
Agreement (“Insurance Provisions”).  Each proposal shall also include signed
acknowledgement(s) in substantially the same form as the form attached hereto as
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Exhibit “F,” through which each insurance carrier that will issue any policy required in
the Insurance Provisions, shall acknowledge, warrant and represent that it possesses
the ability to and shall furnish all the insurance endorsements prescribed in the
Insurance Provisions within thirty (30) days after the date of contract award.

J.Bonds

If the cost of the project should exceed $25,000, the selected bidder will be required to
post a payment bond and performance bond.

PROPOSAL FORMAT AND CONTENT:

A. Presentation

Proposals shall be submitted in an 8 72" x 11” format, fastened with an effective
method.

B. Proposal Content

1. Transmittal Letter

a. Contact information, identification of firm, name and email address and
telephone number

b. A statement to the effect that the proposal will remain valid for 180 days from
the due date for the proposals

c. Acknowledgement of receipt of addenda, if any
d. Signature of the person authorized to bind the terms of the proposal
2. Table of Contents
Following the transmittal, provide a table of contents for the proposal
C. Qualifications, Related Experience and References
1. This section shall establish the ability of the proposer to satisfy all aspects

of the required work with current or recently completed traffic signal wire
upgrade services work, similar to the work required in this RFP.



Background information of the proposer, including the date of founding,
legal form, number and location of offices, number of employees, days
and hours of operation and any other pertinent information.

Disclose any conditions (e.g., bankruptcy, pending litigation, planned
office closures, mergers) and organizational conflicts of interest that may
affect the ability of the proposer to perform the required duties.

Certify that the proposer is not debarred, suspended or otherwise declared
ineligible to contract with any other federal, state or local public agency.

Provide a list of business clients to which you or your company is currently
providing, or has recently provided, traffic signal wire upgrade services
similar to those required in this RFP. Include company names,
beginning/end dates of contracts, and names, titles and telephone
numbers the City can contact as references for you or your company.

D. Proposed Staffing and Project Organization

1.

Discuss the staffing of the proposing firm who would be assigned to work
on the City’s project.

Identify the key personnel that would be assigned to the project, in hours
per week. Include a brief description of their qualifications and experience
in performing the type of work being assigned.

Designate an administrator who would serve as a day-to-day contact for
the City.

Provide any necessary organizational chart of the firm as it relates to this
RFP.

E. Work Plan / Technical Approach

1.

Establish the proposer’s understanding of the City’s objectives and
requirements, demonstrate the proper ability to meet those objectives and
requirements, and clearly identify the method (plan) of accomplishing the
described work.

Describe what information, documentation or staff assistance from the City
your firm would request from the City in order to complete the work
described.

F. Cost and Price



1. This section shall disclose all charges to be assessed the City for the
required services and declare the proposer’s preferences for method and
timing of payment.

2. Quote a total price for completing all services; include all costs associated
with the operating budget, including all construction service fees. The total
cost should also include the cost associated with obtaining a payment
bond and performance bond, and all required insurance coverages.

G. Appendices

Furnish as appendices, supporting documentation as requested, such as financial
information and staff resumes.

AWARD OF CONTRACT:

Following a review of the proposals, the City shall determine whether to award the
contract to a particular bidder or to reject all proposals. The award of contract, if made,
shall be to the lowest responsible and responsive bidder as determined solely by the
City. At the time of contract award, the successful bidder shall hold a current and
active Class C-10 Contractor’s License issued by the State of California, as
required to perform the work and IMSA Level 2 Certification. Additionally, the City
reserves the right to reject any or all proposals, and to accept any bid or portion thereof,
to waive any irregularity in the offers received, all as may be required to provide for the
best interests of the City. In the event of any such rejection, or in the event a proposer’s
offer is not rejected but does not result in contract award, the City shall not be liable for
any costs incurred by the proposer in connection with the preparation and submittal of
the proposal. In no event will an award be made until all necessary investigations are
made as to the responsibility and qualifications of the bidder to whom the award is
contemplated.

[REMAINDER OF PAGE LEFT INTENTIONALLY BLANK]



EXHIBIT "A"

TRAFFIC SIGNAL MODIFICATION PLANS

ATTACHED
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California Manual on Uniform
Traffic Control Devices

FHWA's MUTCD 2009 Edition, including Revisions 1& 2 as amended for use in California.
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. R A S . California Department of Transportation [ =
California MUTCD 2014 (Including Revision 1) Sign Charts | celioma oupar of et Engmaenng |
Sheet 1 of 14 - Regulatory Signs Effective Novembar 7, 2014 &
This chart contains commoniy used signs in Cakfornia, and is not meant to be used as a comprehensive sign chart or a stand-alane sign design tool. e,
Calitorma signs are designated with a (CA) suffix. Otherwise, federal 2009 MUTCD sign designations are shown (formerly known as sign codes). :_";‘;
For sign spectfication details, visit www.dot.ca.gov/hghtr psfenglneering/ f-dovi p htm. i '
SIATE SAm | STATE LAW
S——i = . N — X YIELD TO PEDESTRIARS X
, Vi V9V
T0 ! HEREY » | nere ;
ONCOMING | | ™5 | 2l AT On
TRAFFIC | FXRIR.TV{ 0 PEDESTRIANS | P R YIELD TO PEDESTRIANS A}
R1-2aP R1-3P R1-5 R15a R16 RI6 Ri6d Modified R1-9
with $4-3p Far Schoot Crosswalk Warmkng Assembly E (CA)
TS 3 5 - |MiNMuN]  [spee
T i
ST LIMIT =i NIGHT o SPEED S0 UNLESS FINES $150
| (50) EH B 1) 140] 135 5 e
TURN ~ 7| (EEERl AJ'iEAD 30 POSTED FINE
R1-10P R2-1 Vehicle Spead R2-3P R24 (CA) R2-4P R2-4a R2-5P R2-6aP R2-66P
Feedback Sign
BEGIN END END | 1 ; - ) 1
DOUBLE| {DOUBLE| | 3 &5 | s \" | NO : .\
FINES FINES | | Seeen 1.1 N | TURNS g ‘ !
ZONE ZONE LIMIT | ; , ]
R2:10 R2-11 R3(CA) R3-1 R3-2 R3-2 R3-3 R34 R34
Activated Blank-Cut Activated Blank-Out Activated Blank-Out
[ LeFT Lake TAXI LANE RIGHT LANE § | B
| g R3-56P ﬁ '[ R3-5dP ]’f { R3-5(P E k PICHTILARE
i MUST } | N
ONLY | [ ONLY | {rov2+| [coner uane] [ous ane | W | {rurn RichT] | ONLYI B Lo VS loomadbr
R3S R3-5a R3-5cP R3-50P R3-5gP R36 R3.7 R3-8 R3-8a R3-8b
N m m
\ LANE
\ | \ DO NOT HOV 2+ HOV HovY
] USE ONLY LANE LANE
7-9 ENDS
_QNLY 'o}._y non-f:’ ENDS 1/2 MILE /2 MILE
R3-Ga R3-9b R3-9f R3-11a R3-12 R3-12a R3-12b R3-12¢ R3-120
m BUS
THOV 2+ BUNS LBAL:JSE LANE HOV 2 Hg;f&’ Hov 2+
| oNLY j LANE ENDS HOV 2+ ONLY| LT (TR ONLY 6 30AM=9 30AK L T
e | |AHERD] [ ENDS | v e fesmn] [T | [ogeef | R T |
R3-12e R3-12f R3-12g R3-12h R3-13 R3-13a R3-14 R3-14a R3-14b R3-14c
BEGIN BEGIN
LEFT RIGHT
e BUS BUS \“ TURN TURK
BEGING HOV Hov LANE LANE ‘ LANE LANE
Lie inos | DTG | AHEAD ENDS ;
R3-15 R3-15a R3-15b R3-15¢ R3-15d R3-156 R3-18 R3-18 R3-20L R3-20R
Activated Blank-Out
N |
HOV 2+ ||EXPRESS| ||EXPRESS| |gypRess| |EXPRESS| n
174 2R MoRe || | ANE LANE | Desrmonon] PSRN
[ 1 . RIGHT LANE PERSONS ENDS ENDS HOV 2+ ONLY
MUST EXIT PER VEHICLE ENDS 1/2 MILE ENDS I/Z MILE 2 o8 wore pusous ¥
R3-27 . R3-27 R3-33 R3-40 R3-42 R3-42a R3-42b R3-42¢ R3-43 R3-44
Activated Blank-Out
1SLOWER
DO i PASS TRAFFIC BEGIN
y o | | EXPRESS 1 0 | NOT | { WITH  wicir ToRM Lane
NS RESS i KEEP
" RESTRICTIO
T enps oS PASS| | CARE | |RIGHT | VL 0 sikes
R344a R3-45 R3-45a Ra-1 R4-2 R4-3 Ré-4
|TRUCK ' KEEP| |KEEP ' ! ' KEEP| | KEEP ' STAY
LANE ‘ g
500 - | | N | BRI IN
FEET RIGHT RIGHT - | LEFT LEFT LANE
R4 R4-7 “é4-7a k R;-7b i R4-7¢ R4-8 ) Rd-8a R4-8b R4-8c R4-9

12/9/15, Revision 1
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California MUTCD 2014 (Including Revision 1) Sign Charts Calforaia Department of Transpartaton

> ” . Division of Traffic Operations, Office of Traffic Engineering |
Sheet § of 14 - Warning Signs and Object Markers Effective November 7, 2014 |
This chart cantains commenty used signs in California, and is not meant 10 be used as a comprehensive sign chart or a stand-alone sign design tool. .
Califorria signe ate designated with & (CA) suffix. Otherwise, federal 2009 MUTCD sign designations are shown {formerly known as sign codes).

For sign specification details, visit www.dot.ca f £t <l I htm

G & <

WATCH

DOWNHILL »
SPEED,/‘” TRAILERS-CAMPERS 45 MPH
/ | ovary wino ane | 6 MILES

S84 531 §3-2 54-3P SW4-1{CA) SWaR1A{CA) SWEE-1 {CA)

SIGNAL
AHEAD , \ _
SWHE (CA) WA (08 VRS (CA) GWAT (CA) £t : SWA4 (08) SWAG (GA)
TRACTOR-SEMIS st WATCH FOR
VER .. FEET SENIOR 2.0R MORE | SNOW
KINGHN TO Ry — CIFIZEN PER VEHICLE} | REMOVAL
voraovseo | [Nt RiGHT ) f{PmcROUNDI} FACILITY , wiek wereeen | | EQUIPMENT
SWas (0A) SW4B-1 (CA) W4 (CA) SW50 (CA) SWEZ (OA) SWEAC (Ch) SWSA (DA)

4
§

(]

SWEH {CA) W1 Wi-1a W12 Wwi-2a Vehin Spnad Feadback Sign W1-3
{Example assernbly with W1-2a)

W18

| | =)

Wwi-g Wi w8 W1-10 W1-10a W1-10b Wi-10¢ W1-10d W1-10e W1-11

CROSS TRAFFICH | vRarric rrom LEFT]| | ONCOMING TRAFFIC
boES NoT sTOP] || oEs ot stop DOES NOT STOP AREA
W4-4p W4-4aP Wa-40P Wa-5p

Wé-22 (CAY

e ] 9% NEXT | F9% GRadE| [Runmway | | RUNAWAY | (runamay TRUCK
TRUCK RAMP SCAP|
GEAR GRADE | | 7 MILES | | 7mies | |TRUCKRAMPL | e p RAQP
WT-2bP W7-3P W7-3aP W7-3bF W74 WT7-4b W30A (04) W7do

12115, Revision 1
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Manual on Uniform Traffic
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Control Devices (MUTCD)

¥

Back 1o Current Edition | Back to Part 2 Table of Contents
2009 Edition Chapter 2A. General

Section 2A.01 Function and Purpose of Signs

Support:
01 This Manual contains Standards, Guidance, and Options for the signing of all types of highways, and private roads open to public travel. The functions of sig

are to provide regulations, warnings, and guidance information for road users. Words, symbols, and arrows are used to convey the messages. Signs are not
typically used to confirm rules of the road.

02 Detailed sign requirements are located in the following Chapters of Part 2:
Chapter 2B8—Regqulatory Signs, Barricades, and Gates
Chapter 2C—Warning Signs and Object Markers
Chapter 20—Guide Signs for Conventional Roads
Chapter 2E—Guide Signs for Freeways and Expressways
Chapter 2F—Toll Road Signs
Chapter 2G—Preferential and Managed Lane Signs
Chapter 2H—General Information Signs
Chapter 2l—General Service Signs
Chapter 2}—Specific Service (Logo) Signs
Chapter 2K~Tourist-Oriented Directional Signs
Chapter 2L.—Changeable Message Signs
Chapter 2M—Recreational and Cultural Interest Area Signs
Chapter 2N—Emergency Management Signs

Standard:
03 Because the requirements and standards for signs depend on the particular type of highway upon which they are to be used, the definition:
freeway, expressway, conventional road, and special purpose road given in Section 1A.13 shall apply in Part 2.

Section 2A.02 Definitions

Support:
01 Definitions and acronyms that are applicable to signs are given in Sections 1A,13 and 1A,14.

Section 2A.03 Standardization of Application

Support;

01 Itis recognized that urban traffic conditions differ from those in rural environments, and in many instances signs are applied and iocated differently. Where
pertinent and practical, this Manual sets forth separate recommendations for urban and rural conditions.

Guidance:

02 Signs should be used only where justified by engineering judgment or studies, as provided in Section 14.09.

03 Results from traffic engineering studies of physical and traffic factors should indicate the locations where signs are deemed necessary or desirable.

04 Roadway geometric design and sign application should be coordinated so that signing can be effectively placed to give the road user any necessary requiatc
warning, guidance, and other information.
Standard:

05 Each standard sign shall be displayed only for the specific purpose as prescribed in this Manual. Determination of the particular signs to b«
applied to a specific condition shall be made in accordance with the provisions set forth in Part 2. Before any new highway, private road open
public travel (see definition in Section 1A.13), detour, or temporary route is opened to public travel, all necessary signs shali be in place. Sign
required by road conditions or restrictions shall be removed when those conditions cease to exist or the restrictions are withdrawn,

Section 2A.04 Excessive Use of Signs

Guidance!

01 Regulatory and warning signs should be used conservatively because these signs, if used to excess, tend to lose their effectiveness. If used, route signs am
directional guide signs should be used frequently because their use promotes efficient operations by keeping road users informed of their location.

Section 2A.05 Classification of Signs

Standard:
01 Signs shall be defined by their function as follows:

A. Reguiatory signs give notice of traffic laws or regulations.
B. Warning signs give notice of a situation that might not be readily apparent.

C. Guide signs show route designations, destinations, directions, distances, services, points of interest, and other geographical, recreationa
culturatl information,

Support:
02 Object markers are defined in Section 2C.63.

Section 2A.06 Design of Signs

Support:
01 This Manual shows many typical standard signs and object markers approved for use on streets, highways, bikeways, and pedestrian crossings.

02 In the specifications for individual signs and object markers, the general appearance of the iegend, color, and size are shown in the accompanying tables at



illustrations, and are not always detailed in the text.

03 Detailed drawings of standard signs, object markers, alphabets, symbols, and arrows (see Figure 20-2) are shown in the "Standard Highway Signs and
Markings" book. Section 14,11 contains information regarding how to obtain this publication.

04 The basic requirements of a sign are that it be legible to those for whom it is intended and that it be understandable in time to permit a proper response.
Desirable attributes include:

A. High visibility by day and night; and
B. High legibility (adequately sized letters, symbols, or arrows, and a short legend for quick comprehension by a road user approaching a sign).

05 Standardized colors and shapes are specified so that the several classes of traffic signs can be promptly recognized. Simplicity and uniformity in design,
position, and application are important.

Standard:
06 The term legend shall include all word messages and symbol and arrow designs that are intended to convey specific meanings.

07 Uniformity in design shall include shape, color, dimensions, legends, borders, and illumination or retroreflectivity.

08 Standardization of these designs does not preclude further improvement by minor changes in the proportion or orientation of symbols, wid
of borders, or layout of word messages, but all shapes and colors shall be as indicated.

09 Al symbols shall be unmistakably similar to, or mirror images of, the adopted symbol signs, all of which are shown in the "Standard High
Signs and Markings" book (see Section 18.11). Symbols and colors shall not be modified unless otherwise provided in this Manual. All symbols

colors for signs not shown in the "Standard Highway Signs and Markings” book shall follow the procedures for experimentation and change
described in Section 14,10,

Option:

10 Although the standard design of symbol signs cannot be modified, the orientation of the symbol may be changed to better reflect the direction of travel, if
appropriate,

Standard:
i1 Where a standard word message is applicable, the wording shall be as provided in this Manual.

12 In situations where word messages are required other than those provided in this Manual, the signs shall be of the same shape and color ¢
standard signs of the same functional type.

Option:
13 State and local highway agencies may develop special word message signs in situations where roadway conditions make it necessary to provide road users
additional regulatory, warning, or guidance information, such as when road users need to be notified of special regulations or warned about a situation that mig

not be readily apparent. Unlike colors that have not been assigned or symbols that have not been approved for signs, new word message signs may be used wi
the need for experimentation.

Standard:
14 Except as provided in Paragraph 16 and except for the Carpool Information {D12-2) sign (see Section 21.11), Internet addresses and e-mai

addresses, including domain names and uniform resource locators (URL), shall not be displayed on any sign, supplemental plaque, sign panel
(including logo sign panels on Specific Service signs), or changeable message sign.

Guidance:

15 Unless otherwise provided in this Manual for a specific sign, and except as provided in Paragraph 16, telephone numbers of more than four characters shou
not be displayed on any sign, supplemental plaque, sign panel (including logo sign panels on specific service signs), or changeable message sign.

Option:
16 Internet addresses, e-mail addresses, or telephone numbers with more than four characters may be displayed on signs, supplemental plaques, sign paneis,

changeable message signs that are intended for viewing only by pedestrians, bicyclists, occupants of parked vehicles, or drivers of vehicles on low-speed roadw
where engineering judgment indicates that an area is available for drivers to stop out of the traffic flow to read the message,

Standard:

17 Pictographs (see definition in Section 14.13) shall not be displayed on signs except as specifically provided in this Manual. Pictographs shi
be simple, dignified, and devoid of any advertising. When used to represent a political jurisdiction (such as a State, county, or municipal
corporation) the pictograph shall be the official designation adopted by the jurisdiction. When used to represent a college or university, the

pictograph shall be the official seal adopted by the institution. Pictorial representations of university or college programs shall not be permitt
to be displayed on a sign.

Section 2A.07 Retroreflectivity and Hiumination

ool

Support:

01 There are many materials currently available for retroreflection and various methods currently available for the illumination of signs and object markers. N

materials and methods continue to emerge. New materials and methods can be used as long as the signs and object markers meet the standard requirements f
color, both by day and by night.

Standard:

02 Reguilatory, warning, and guide signs and object markers shall be retrorefiective (see Section 24.08) or illuminated to show the same shag

and similar color by both day and night, uniess otherwise provided in the text discussion in this Manual for a particular sign or group of signs.

03 The requirements for sign iliumination shall not be considered to be satisfied by street or highway lighting.

Option:

Table 2A-1. lﬂgm"i’r)’a’tion of Sign Elements o
Sign Element To Be Iiluminated

Means of Tilumination
Light behind the sign face = Symbol or word message

« Background

= Symbol, word message, and background
(through a transiucent material)
(Attached or independently mounted light source Entire sign face
‘designed to direct essentially uniform

Jllumination onto the sign face

Light emitting diodes (LEDs)

0 Symbeol or word message
« Portions of the sign border

Other devices, or treatrhemts that highlight'the = Symbol or word message
‘sign shape, color, or message!



Luminous tubing = Entire sign face
Fiber optics !

Incandescent tight bulbs

Luminescent panels

05 Retroreflection of sign elements may be accomplished by the means shown in Table 24-2

Table 2A-2. Retroreflection of Sign Elements

L Means of Retroreflection Sign 'El‘e'rf‘xeth'i

‘Reflector "buttons® or similar units Symbol

‘ Word message
Border

A matertal that has a smooth, sealed outer ‘Symbol

‘surface over a microstructure that reflects light 'Word message |
‘Border ‘
‘Ba’ckground’

06 Light Emitting Diode (LED) units may be used individually within the legend or symbol of a sign and in the border of a sign, except for changeable message
signs, to improve the conspicuity, increase the legibility of sign legends and borders, or provide a changeable message.

Standard:

07 Except as provided in Paragraphs 11 and 12, neither individual LEDs nor groups of LEDs shall be placed within the background area of a si¢

08 If used, the LEDs shall have a maximum diameter of 1/4 inch and shall be the following colors based on the type of sign:

A. White or red, if used with STOP or YIELD signs.

B. White, if used with regulatory signs other than STOP or YIELD signs.
C. White or yeliow, if used with warning signs.

D. White, if used with guide signs.

E. White, yellow, or orange, if used with temporary traffic control signs.
F. White or yellow, if used with school area signs.

09 If flashed, all LED units shall flash simultaneously at a rate of more than 50 and less than 60 times per minute.

10 The uniformity of the sign design shall be maintained without any decrease in visibility, legibility, or driver comprehension during either
daytime or nighttime conditions.

Option:
i1 For STOP and YIELD signs, LEDs may be placed within the border or within one border width within the background of the sign.

12 For STOP/SLOW paddles (see Secti ) used by adult crossing guards, individual LEDs or
groups of LEDs may be used.

Support:
13 Other methods of enhancing the conspicuity of standard signs are described in Section 2415,

14 Information regarding the use of retroreflective material on the sign support is contained in Section 2A.21.
Section 2A.08 Maintaining Minimum Retroreflectivity

Support:

Standard:

02 Public agencies or officials having jurisdiction shall use an assessment or management method that is designed to maintain sign
retroreflectivity at or above the minimum levels in Table 24-3.

Table 2A-3. Minimum Maintained Retroreflectivity Levels!
Sheeting Type (ASTM D4956-O4)

Sign Color " - ' Beaded Sheegi’ngu - Pri’smatic”Sheetingw Additional

1 1 : 11 11X, IV, VI, VII, VIII, Criteria

Whit G CWES G2 7 W*, G215 ° W*, G2 25 Wz 250;G = 25 Overhead

. we G627 e L W E2120,G2 15 Post-mounted
. Black on Yellow Yo% Y 2 50,0250 2
or ) |- SR I )

. Black on Orange = Y*; O~ Y275 0275 : 2
White on Red S W235 R27 ' 4
BlackonWhite | L w=so -

iNotes:

:1 The minimum maintained retroreflectivity levels shown in this table are in units of cd/ix/m? measured at an observation angle of
10.2° and an entrance angle of ~4.0°,

2 For text and fine symbol signs measuring at least 48 inches and for all sizes of bold symbol signs

3 For text and fine symbol signs measuring less than 48 inches

4 Minimum sign contrast ratio 2 311 (white retroreflectivity + red retroreflectivity)

* This sheeting type shall not be used for this color for this application.

. Boid Symbol Signs
+ Wi-1,-2 - Turn and Curve] = W3-1 ~ Stop Ahead o

W11-2 - Pedestrian Crossing

 W1-3, -4 - Reverse Turm « W3-2 - Yield Ahead + W11-3, -4, -16-22 - Large Animals
and Curve | = W3-3 - Signal Ahead « W11-5 - Farm Equipment

o W1-5 - Winding Road = W4-1 - Merge . W11-6 - Snowmobile Crossing

* W16, -7 - Large Arrow ¢ Wd-2 - Lane Ends » W11-7 - Equestrian Crossing

+ W18 - Chevron v W4-3 - Added Lane + W11-8 - Fire Station

) gulr:xﬁeo " nrersection * W4-5 - Entering Roadway Merge + W11-10 - Truck Crossing

* W4-6 ~ Entering Roadway Added Lane
» W6-1, -2 ~ Divided Highway Begins and Ends

W12-1 - Double Arrow
W16-5P, -6P, -7P ~ Pointing Arrow

« WI1-11 - Hairpin Curve



W1-15 ~ 270 Degree Loop * W6-3 - Two-Way Traffic [Plaques

W2-1 - Cross Road » W10-1,-2,-3, -4, -11, -12 - Grade Crossing ¢ W20-7 - Flagger
W2-2, -3 - Side Road : Advance Warning '+ W21-1 - Worker
W2-4, -5 - TandyY

Intersection

W2-6 -~ Circutar

Intersection

W2-7, -8 ~ Double Side

Roads

Finé S'ymbdly Signs (s?hbcﬂ signs not listed'asfbold syrﬁbol s'igns’)’

Special Cases

W3-1 - Stop Ahead: Red retroreflectivity = 7
W3-2 ~ Yield Ahead: Red retroreflectivity 2 7; White retroreflectivity > 35
W3-3 - Signal Ahead: Red retroreflectivity = 7; Green retroreflectivity = 7
W3-5 - Speed Reduction: White retroreflectivity = 50

For nor-diamond shaped signs such as W14-3 (No Passing Zone), W4-4P (Cross Traffic Does Not Stop), or W13-1P, -2, -3, -6, |
-7(Speed Advisory Signs), use largest sign dimension to determine proper minimum retroreflectivity level.

Support:
03 Compliance with the Standard in Paragraph 2 is achieved by having a method in place and using the method to maintain the minimum levels established in

Table 2A

3. Provided that an assessment or management method is being used, an agency or official having jurisdiction would be in compliance with the Standz

in Parag am;mwg even if there are some individual signs that do not meet the minimum retroreflectivity levels at a particular point in time,

Guidance:

04 Except for those signs specifically identified in Paragraph 6, one or more of the following assessment or management methods should be used to maintain
retroreflectivity

A.

8.

F.

Visual Nighttime Inspection—The retroreflectivity of an existing sign is assessed by a trained sign inspector conducting a visual inspection from a maving
vehicle during nighttime conditions. Signs that are visuaily identified by the inspector to have retroreflectivity below the minimum levels should be replac

Measured Sign Retroreflectivity—Sign retroreflectivity is measured using a retroreflectometer. Signs with retroreflectivity below the minimum levels shou
be replaced.

Expected Sign Life—When signs are installed, the installation date is labeled or recorded so that the age of a sign is known. The age of the sign is compar
to the expected sign life. The expected sign life is based on the experience of sign retroreflectivity degradation in a geographic area compared to the
minimum levels. Signs older than the expected life should be replaced.

. Blanket Replacement—All signs in an area/corridor, or of a given type, should be replaced at specified intervals. This eliminates the need to assess

retroreflectivity or track the life of individual signs. The replacement interval is based on the expected sign life, compared to the minimum levels, for the
shortest-life material used on the affected signs.

Control Signs—Replacement of signs in the field is based on the performance of a sample of control signs. The control signs might be a small sample loca
in a maintenance yard or a sample of signs in the field. The control signs are monitored to determine the end of retroreflective life for the associated sigr
All field signs represented by the control sample shouid be replaced before the retroreflectivity levels of the control sample reach the minimum levels.
QOther Methods—Other methods deveioped based on engineering studies can be used.

Support:
05 Additional information about these methods is contained in the 2007 Edition of FHWA's "Maintaining Traffic Sign Retroreflectivity" (see Section 14110,

Option:
06 Highway agencies may exclude the following signs from the retroreflectivity maintenance guidelines described in this Section:

mU N wr

. Parking, Standing, and Stopping signs (R7 and RS series)
. Walking/Hitchhiking/Crossing signs (R9 series, R10-1 through R10-4b)
. Acknowledgment signs

. All signs with blue or brown backgrounds
. Bikeway signs that are intended for exclusive use by bicyclists or pedestrians

Section 2A.09 Shapes

Standard:

01 Particular shapes, as shown in Table 2A-4, shall be used exclusively for specific signs or series of signs, unless otherwise provided in the !
discussion in this Manual for a particular sign or class of signs,

Table 2A-4. U;\e of Sign Shapes

Shape ) Signs

Octagon Stop*

:Equnlatera& Triangle {1 point Yield*

down) . . ,

Circle Grade Crossing Advance Warning*

‘Pennant Shape/ Isosceles No Passing*

(Triangle

(longer axis horizontal) B ) - :

Pentagon (pointed upy ‘School Advance Warning Sign {squared bottom
corners)*

[ County Route Sign (tapered bottom corners)*

Crosshuck

H{two rectangles in an "X" Grade Crossing*

(Configuration) S DO .

‘Digmqgwq ’ Warning Serles

‘Rectangle (including square) ‘Regulatory Series

i Guide Series**

L - Warning‘Ser;es )

[ Trapezoid ‘Recreational and Cultural Interest

Area Series
‘National Forest Route Sign

* This sign shall be exclusively the shape shown,
= Guide series includes general service, specific service, tourist-oriented directional, general information, recreational and cultural interest area, and emergency management signs.



Section 2A.10 Sign Colors

Standard:

01 The colors to be used on standard signs and their specific use on these signs shall be as provided in the applicable Sections of this Manual.
The color coerdinates and values shall be as described in 23 CFR, Part 655, Subpart F, Appendix.

Support:

A

. Color schemes on specific signs are shown in the illustrations located in each

appropriate Chapter. T
Table 2A-5. Common Uses of Sign Colors
Legend Backaround

: Flourescent
Black Green Red White Yellow Orange

; Fluorescent

T f S ! :

(lype of Sign Yeliow- Flou;iens: ent Black Blue Brown Green Orange* Red* White Yellow™ Purple Yeliow- F‘u‘;
] ! . Green ’ ) | Green
Regulatory x X X , X ! X X

prohibitive ok X X - . . B s e | - x X

. Permissive X | ! : X

EWarning X : ‘ : | i X

Pedestrian

E
>
>

Bicycie X ! ! ! ’ | T x x

Guide X ‘ | X
e e —t | : ,
Rowee X ) I o X
. State Route = X ~ ; , x
| U.5. Route x f ' | ! ! D 4

| County ] | !

Route ; R S N N
Forest ! i
Route

Street Namei

Destination k

Reference
Location

Information

P B RV VS AR

Evacuation
Route

Road User
‘Service

>
>

Recreational X ] ' | X X

fyemporarv' : : ! .
TrafficContro X ; , L X
Incident | !
Management X I T TS N SR N e

School

ETC-Account ‘ ] ' | : X
Only

'Changeabie
Message
Signs

Regulatory

W

Warning

Temporary
Traffic Control

Guide X

Motorist : ! ! :
Services i i ok

»
® X X =

Tncident B ;
Management ’ ] X : ! X X
School, ! ! ]
Pedestrian, X X X
Bicycle

* Fluorescent versions of these background colors may also be used.

** These alternative background colors would be provided by blue or green lighted pixels such that the entire CMS$ would be fighted, not just the legend.

*** Red is used only for the circle and slash or other red elements of a similar static regulatory sign.

X The use of the color purple on signs is restricted per the provisions of Paragraph 1 of Section 2F.03.
03 Whenever white is specified in this Manual or in the "Standard Highway Signs and Markings” book (see Section 1A.11) as a color, it is understood to include
sitver-colored retroreflective coatings or elements that reflect white light.

04  The colors coral and light biue are being reserved for uses that will be determined in the future by the Federal Highway Administration.
05 Information regarding color coding of destinations on guide signs, including community wayfinding signs, is contained in Chapter 2D.

Option:



06 The approved fluorescent version of the standard red, yellow, green, or orange color may be used as an alternative to the corresponding standard color.

Bection 28.11 Dimensions

Support:

01 The "Standard Highway Signs and Markings” book (see Section 1A.11) prescribes design details for up to five different sizes depending on the type of traffic
facility, including bikeways. Smaller sizes are designed to be used on bikeways and some other off-road applications. Larger sizes are designed for use on free
and expressways, and can also be used to enhance road user safety and convenience on other facilities, especially on multi-lane divided highways and on undiv
highways having five or more lanes of traffic and/or high speeds. The intermediate sizes are designed to be used on other highway types.

Standard:

02 The sign dimensions prescribed in the sign size tables in the various Parts and Chapters in this Manual and in the "Standard Highway Signs
and Markings" book (see Section 1A,11) shall be used uniess engineering judgment determines that other sizes are appropriate. Except as
provided in Paragraph 3, where engineering judgment determines that sizes smalier than the prescribed dimensions are appropriate for use, t
sign dimensions shall not be less than the minimum dimensions specified in this Manual. The sizes shown in the Minimum columns that are
smaller than the sizes shown in the Conventional Road columns in the various sign size tables in this Manual shali only be used on low-speed
roadways, alieys, and private roads open to public travel where the reduced legend size would be adequate for the regulation or warning or
where physical conditions preclude the use of larger sizes.

Option:
03 For alleys with restrictive physical conditions and vehicle usage that limits installation of the minimum size sign (or the Conventional Road size sign if no
Minimum size is shown), both the sign height and the sign width may be decreased by up to 6 inches.

Guidance;

04 The sizes shown in the Freeway and Expressway columns in the various sign size tables in this Manual should be used on freeways and expressways, and f
other higher-speed applications based upon engineering judgment, to provide larger signs for increased visibility and recognition.

05 The sizes shown in the Qversized columns in the various sign size tables in this Manual size should be used for those special applications where speed, volu
or other factors result in conditions where increased emphasis, improved recognition, or increased legibility is needed, as determined by engineering judgment
study.

06 Increases above the prescribed sizes should be used where greater legibility or emphasis is needed. If signs larger than the prescribed sizes are used, the
overall sign dimensions should be increased in 6-inch increments.

Standard:

07 Where engineering judgment determines that sizes that are different than the prescribed dimensions are appropriate for use, standard she
and colors shall be used and standard proportions shall be retained as much as practical.

Guidance:

08 When supplemental plagues are installed with larger sized signs, a corresponding increase in the size of the plaque and its legend should also be made. The

resulting plaque size should be approximately in the same relative proportion to the larger sized sign as the conventional sized plaque is to the conventional siz.
sign.,

Section 2A,12 Symbols

Standard:

01 Symbol designs shall in all cases be unmistakably similar to those shown in this Manual and in the "Standard Highway Signs and Markings’
book (see Segtion 1A.11).

Support:

02 New symbol designs are adopted by the Federal Highway Administration based on research evaluations to determine road user comprehension, sign
conspicuity, and sign legibility.

03 Sometimes a change from word messages to symbols requires significant time for public education and transition. Therefore, this Manual sometimes includ
the practice of using educational plagues to accompany new symbol signs.

Guidance:

04 New warning or regulatory symbol signs not readily recognizable by the public should be accompanied by an educational plague.

Option;
05 Educational plagues may be left in place as long as they are in serviceable condition.

06 State and/or local highway agencies may conduct research studies to determine road user comprehension, sign conspicuity, and sign legibility.

Guidance:

07 Although most standard symbols are oriented facing left, mirror images of these symbols should be used where the reverse orientation might better conve;
road users a direction of movement.

Standard:

08 A symbol used for a given category of signs (regulatory, warning, or guide) shall not be used for a different category of signs, except as
specifically authorized in this Manual.

09 Except as provided in Paragraph 11, a recreational and cultural interest area symbol (see Chapter 2M) shall not be used on streets or
highways outside of recreational and cultural interest areas,

10 A recreational and cultural interest area guide sign symbol (see Chapter 2M) shall not be used on any regulatory or warning sign on any
street, road, or highway,

Option:
11 Arecreational and cultural interest area guide sign symbol (see Seclion 2M.04) may be used on a highway guide sign outside of a recreational and cultural
interest area to supplement a comparable word message for which there is no approved symbol for that message in Chapters 2B through 21 or 2N.

Support:

12 Section ZM 07 contains provisions for the use of recreational and cultural interest area symbols to indicate prohibited activities or items in non-road
applications.

Section 24,13 Word Messages

Standard:
01 Except as provided in Section 2A.06, all word messages shali use standard wording and letters as shown in this Manual and in the "Standai
Highway Signs and Markings" book (see Section 14.11).

Guidance:

02 Word messages should be as brief as possible and the lettering should be large enough to provide the necessary legibility distance. A minimum specific rati
1 inch of letter height per 30 feet of legibility distance should be used.



04 Word messages should not contain periods, apostrophes, question marks, ampersands, or other punctuation or characters that are not letters, numerals, or
hyphens unless necessary to avoid confusion.

05 The solidus (slanted line or forward slash) is intended to be used for fractions only and should not be used to separate words on the same line of legend.
Instead, a hyphen should be used for this purpose, such as "TRUCKS - BUSES."

Standard:

06 Fractions shall be dispiayed with the numerator and denominator diagonaily arranged about the solidus (slanted line or forward slash). Th
overall height of the fraction is measured from the top of the numerator to the bottom of the denominator, each of which is vertically aligned
the upper and lower ends of the solidus. The overall height of the fraction shall be determined by the height of the numerals within the fractio
and shall be 1.5 times the height of an individual numeral within the fraction.

Support:

Guidance!

08 When initials are used to represent an abbreviation for separate words (such as "U S” for a United States route), the initials should be separated by a space
between 1/2 and 3/4 of the letter height of the initials.

09 When an Interstate route is displayed in text form instead of using the route shield, a hyphen should be used for clarity, such as "I-50."

Standard:

10 All sign lettering shall be in upper-case letters as provided in the "Standard Highway Signs and Markings" book (see Section 14,

unless
otherwise provided in this Manual for a particular sign or type of message.

)

11 The sign lettering for names of places, streets, and highways shall be composed of a combination of lower-case letters with initial upper-c
fetters.

Support:

12 letter height is expressed in terms of the height of an upper-case letter. For mixed-case legends (those composed of an initial upper-case letter followed b
lower-case letters), the height of the lower-case letters is derived from the specified height of the initial upper-case letter based on a prescribed ratio. Letter
heights for mixed-case legends might be expressed in terms of both the upper- and lower-case letters, or in terms of the initial upper-case letter alone. When t
height of a lower-case letter is specified or determined from the prescribed ratio, the reference is to the nominal loop height of the letter. The term foop height
refers to the portion of a lower-case letter that excludes any ascending or descending stems or tails of the letter, such as with the letters "d" or "g." The nomin:
loop height is equal to the actual height of a non-rounded lower-case letter whose form does not include ascending or descending stems or talls, such as the let
"x." The rounded portions of a lower-case letter extend slightly above and below the baselines projected from the top and bottom of such a non-rounded letter <
that the appearance of a uniform letter height within a word is achieved. The actual toop height of a rounded lower-case letter is slightly greater than the nomir
loop height and this additional height is excluded from the expression of the lower-case letter height.

Standard:
13 When a mixed-case legend is used, the height of the lower-case letters shall be 3/4 of the height of the initial upper-case letter.
14 The unique letter forms for each of the Standard Alphabet series shall not be stretched, compressed, warped, or otherwise manipulated,

Support:
15 Dectipn 20.04 contains information regarding the acceptable methods of modifying the length of a word for a given letter height and series.

Section 2A.14 Sign Borders

Standard:
01 Unless otherwise provided, each sign illustrated in this Manual shall have a border of the same color as the legend, at or just inside the ed

02 The corners of all sign borders shall be rounded, except for STOP signs.

Guidance;

03 A dark border on a light background should be set in from the edge, while a light border on a dark background should extend to the edge of the sign. A bor
for 30-inch signs with a light background should be from 1/2 to 3/4 inch in width, 1/2 inch from the edge. For similar signs with a light border, a width of 1 inch
should be used. For other sizes, the border width should be of similar proportions, but should not exceed the stroke-width of the major lettering of the sign. On
signs exceeding 72 x 120 inches in size, the border should be 2 inches wide, or on larger signs, 3 inches wide. Except for STOP signs and as otherwise provided
Section 2E. 16, the corners of the sign should be rounded to a radius that is concentric with that of the border.

Section 2A.15 Enhanced Consploulty for Standard Signs

Option:

01 Based upon engineering judgment, where the improvement of the conspicuity of a standard regulatory, warning, or guide sign is desired, any of the followi
methods may be used, as appropriate, to enhance the sign's conspicuity (see Figure 28-1):

Eigure 24-1 Examples of Enhanced Conspicuity for Signs

A, Increasing the size of a standard regulatory, warning, or guide sign.
B. Doubling-up of @ standard regulatory, warning, or guide sign by adding a second identicai sign on the left-hand side of the roadway.

C. Adding a solid yellow or fluorescent yellow rectangular "header panel" above a standard regulatory sign, with the width of the panel corresponding to the
width of the standard regulatory sign. A legend of "NOTICE,” "STATE LAW," or other appropriate text may be added in black letters within the header pane
& period of time determined by engineering judgment.

D. Adding a NEW plaque (see Section 2C.62) above a new standard regulatory or warning sign, for a period of time determined by engineering judgment, to
attention to the new sign,

E. Adding ane or more red or orange flags (cloth or retrorefiective sheeting) above a standard regulatory or warning sign, with the flags oriented 50 as to be
45 degrees to the vertical,



F. Adding a solid yellow, a solid fluorescent yellow, or a diagonally striped black and yellow (or black and fluorescent yeliow) strip of retroreflective sheeting
least 3 inches wide around the perimeter of a standard warning sign. This may be accomplished by affixing the standard warning sign on a background th:
6 inches larger than the size of the standard warning sign.

. Adding a warning beacen (see Section 4L.03) to a standard regulatory (other than a STOP or a Speed Limit sign), warning, or guide sign.

. Adding a speed limif sign beacon (see Section 41,04

. Adding a stop beacon (see Section 4L.05) to a STOP sign.

. Adding light emitting diode (LED) units within the symbol or legend of a sign or border of a standard regulatory, warning, or guide sign, as provided in Sg
K. Adding a strip of retroreflective material to the sign support in compliance with the provisions of Section 24,21,

L. Using other methods that are specifically allowed for certain signs as described elsewhere in this Manual.

[EPRPSE W )

Support:

02 Sign conspicuity improvements can aiso be achieved by removing non-essential and illegal signs from the right-of-way (see Section 14.08), and by relocati
signs to provide better spacing.

Standard:

04  Strobe lights shall not be used to enhance the conspicuity of highway signs.
Bection 2A.16 Standardization of Location

Support:

01 Standardization of position cannot always be attained in practice. Examples of heights and lateral locations of signs for typical installations are illustrated ir
Fiaure 2A-2, and examples of locations for some typical signs at intersections are illustrated in Figures 2A-3 and 2h-4,

Eigure 28-2 Examples of Heights and Lateral Locations of Sign Instaliations

s 205

Figure 2A-3 Examples of Locations for Some Typical Signs at Intersections

Figaon . Bomoms Syt G i Sen o v

0z Examples of advance signing on an intersection approach are illustrated in Eigure 2A-4. Chapters 2B, 2C, and 2D contain provisions regarding the applicatio
regulatory, warning, and guide signs, respectively.

Eigure 2A-4 Relative Locations of Regulatory, Warning, and Guide Signs on an Intersection Approach



Standard:

03 Signs requiring separate decisions by the road user shall be spaced sufficiently far apart for the appropriate decisions to be made. One of
factors considered when determining the appropriate spacing shall be the posted or 85th-percentile speed.

Guidance:

04 Signs should be located on the right-hand side of the roadway where they are easily recognized and understood by road users. Signs in other locations shot
be considered only as supplementary to signs in the normal locations, except as otherwise provided in this Manual,

05 Signs should be individually installed on separate posts or mountings except where:

A. One sign supplements ancther;
8. Route or directional signs are grouped to clarify information to motarists;

C. Regulatory signs that do not conflict with each other are grouped, such as turn prohibition signs posted with one way signs or g parking regulation sign po
with a speed limit sign; or

D. Street name signs are posted with a stop or yield sign.
06 Signs should be located so that they:

A. Are outside the clear zone unless placed on a breakaway or yielding support (see Section 2A. 19,

B, Optimize nighttime visibility,

C. Minimize the effects of mud splatter and debris,

D. Do not obscure each other,

E. Do not obscure the sight distance to approaching vehicles on the major street for drivers who are stopped on minor-street approaches, and
F. Are not hidden from view.

Support:
07 The clear zone is the total roadside border area, starting at the edge of the traveled way, available for use by errant vehicles. The width of the clear zone |
dependent upon traffic volumes, speeds, and roadside geometry. Additional information can be found in AASHTO's "Roadside Design Guide" (see Section 1A.11)

Guidance:

08 With the increase in traffic volumes and the desire to provide road users regulatory, warning, and guidance information, an order of priority for sign install.
should be established.

Support:

09 An order of priority is especially critical where space is limited for sign installation and there is a demand for several different types of signs. Overloading 1
users with too much information is not desirable.

Guidance:

10 Because regulatory and warning information is more critical to the road user than guidance information, regulatory and warning signing whose location is
critical should be displayed rather than guide signing in cases where conflicts occur. Community wayfinding and acknowledgment guide signs should have a low
priority as to placement than other guide signs. Information of a less critical nature should be moved to less critical locations or omitted.

Option:

11 Under some circumstances, such as on curves to the right, signs may be placed on median islands or on the left-hand side of the road. A supplementary sic
located on the left-hand side of the roadway may be used on a multi-lane road where traffic in a lane to the right might obstruct the view to the right.
Guidance:

12 In urban areas where crosswalks exist, signs should not be placed within 4 feet in advance of the crosswalk (see Drawing D in Figure 2A-3).

Section 2A.17 Overhead Sign Installations

Guidance:

01 Overhead signs should be used on freeways and expressways, at locations where some degree of lane-use control is desirable, and at locations where spac
not available at the roadside,

Support:

02 The operational requirements of the present highway system are such that overhead signs have value at many locations. The factors to be considered for t
installation of overhead sign displays are not definable in specific numerical terms.

Option:

03 The following conditions (not in priority order) may be considered in an engineering study to determine if overhead signs would be beneficial:

. Traffic volume at or near capacity,

. Complex interchange design,

. Three or more lanes in each direction,

. Restricted sight distance,

. Closely-spaced interchanges,

. Multi-lane exits,

. Large percentage of trucks,

. Street lighting background,

. High-speed traffic,

. Consistency of sign message location through a series of interchanges,
- Insufficient space for post-mounted signs,

Aot = L O mm T Om>



L. Junction of two freeways, and
M. Left exit ramps.

04  Qver-crossing structures may be used to support overhead signs.

Support:

05 Under some circumstances, the use of over-crossing structures as sign supports might be the only practical solution that will provide adequate viewing
distance. The use of such structures as sign supports might eliminate the need for the foundations and sign supports along the roadside.

Section 2A.18 Mounting Helght

Standard;
01 The provisions of this Section shall apply unless specifically stated otherwise for a particular sign or object marker elsewhere in this Mam

Support:
02 The mounting height requirements for object markers are provided in Chapter 2C.

03 In addition to the provisions of this Section, information affecting the minimum mounting height of signs as a function of crash performance can be found ir

Standard:

04 The minimum height, measured vertically from the bottom of the sign to the elevation of the near edge of the pavement, of signs installed
the side of the road in rural areas shall be 5 feet (see Figure 24-2).

05 The minimum height, measured vertically from the bottom of the sign to the top of the curb, or in the absence of curb, measured vertically
from the bottom of the sign to the elevation of the near edge of the traveled way, of signs installed at the side of the road in business,

commercial, or residential areas where parking or pedestrian movements are likely to occur, or where the view of the sign might be obstructe
shall be 7 feet (see Figure 2A-2).

Option:
06 The height to the bottom of a secondary sign mounted below another sign may be 1 foot less than the height specified in Paragraphs 4 and 5.

Standard:
07 The minimum height, measured vertically from the bottom of the sign to the sidewalk, of signs installed above sidewalks shail be 7 feet.

08 If the bottom of & secondary sign that is mounted below another sign is mounted fower than 7 feet above a pedestrian sidewalk or pathwa
{see Saction 603,02), the secondary sign shall not project more than 4 inches into the pedestrian facility.

Option:
09 Signs that are placed 30 feet or more from the edge of the traveled way may be installed with a minimum height of 5 feet, measured vertically from the
bottom of the sign to the elevation of the near edge of the pavement.

Standard:

10 Directional signs on freeways and expressways shall be installed with a minimum height of 7 feet, measured vertically from the bottom of
sign to the elevation of the near edge of the pavement. Ail route signs, warning signs, and regulatory signs on freeways and expressways shal
installed with a minimum height of 7 feet, measured vertically from the bottom of the sign to the elevation of the near edge of the pavement.
secondary sign is mounted below another sign on a freeway or expressway, the major sign shall be installed with a minimum height of 8 feet :

the secondary sign shall be instalied with a minimum height of 5 feet, measured vertically from the bottom of the sign to the elevation of the |
edge of the pavement,

11 Where large signs having an area exceeding 50 square feet are installed on multiple breakaway posts, the clearance from the ground to th
bottom of the sign shall be at least 7 feet.

Option:

13 The mounting height may be adjusted when supports are located near the edge of the right-of-way on a steep backslope in order to avoid the sometimes le
desirable alternative of placing the sign closer to the roadway.
Standard:

14 Overhead signs shall provide a vertical clearance of not iess than 17 feet to the sign, light fixture, or sign bridge over the entire width of t
pavement and shoulders except where the structure on which the overhead signs are to be mounted or other structures along the roadway ne:
the sign structure have a lesser vertical clearance.

Option:

15 If the vertical clearance of other structures along the roadway near the sign structure is less than 16 feet, the vertical clearance to an overhead sign struct
or support may be as low as 1 fool higher than the vertical clearance of the other structures in order to improve the visibility of the overhead signs.

16 In special cases it may be necessary to reduce the clearance to overhead signs because of substandard dimensions in tunnels and other major structures st
as double-deck bridges.,

Support:
17 Flgure 2A-2 Hllustrates some examples of the mounting height requirements contained in this Section.

Section 2A.19 Lateral Offset

Standard:

01 For overhead sign supports, the minimum lateral offset from the edge of the shouider (or if no shoulder exists, from the edge of the
pavement) to the near edge of overhead sign supports {cantilever or sign bridges) shall be 6 feet. Overhead sign supports shall have a barrier
crash cushion to shield them if they are within the clear zone.

02 Post-mounted sign and object marker supports shall be crashworthy (breakaway, yielding, or shielded with a longitudinal barrier or crash
cushion) if within the clear zone.

Guidance:

03 For post-mounted signs, the minimum lateral offset should be 12 feet from the edge of the traveled way. If a shoulder wider than 6 feet exists, the minimt,
lateral offset for post-mounted signs should be 6 feet from the edge of the shoulder.

Support:
04  The minimum lateral offset requirements for object markers are provided in Chapter 2C.

05 The minimum lateral offset is intended to keep trucks and cars that use the shoulders from striking the signs or supports.

Guidance:
06 Al supports should be located as far as practical from the edge of the shoulder. Advantage should be taken to place signs behind existing roadside barriers,



aver-crossing structures, or other Jocations that minimize the exposure of the traffic to sign supports.

Option:
07 Where permitted, signs may be placed on existing supports used for other purposes, such as highway traffic signal supports, highway lighting supports, anc
utility poles.

Standard:

08 If signs are placed on existing supports, they shall meet other placement criteria contained in this Manual.

Option:

09 lesser lateral offsets may be used on connecting roadways or ramps at interchanges, but not less than 6 feet from the edge of the traveled way.

10 On conventional roads in areas where it is impractical to locate a sign with the lateral offset prescribed by this Section, a iateral offset of at least 2 feet me
used.

11 A lateral offset of at least 1 foot from the face of the curb may be used in business, commercial or residential areas where sidewalk width is limited or whe
existing poles are close to the curb.

Guidance:
12 Qverhead sign supports and post-mounted sign and object marker supports should not intrude into the usable width of a sidewalk or other pedestrian facilit

Support:

Bection 2A.20 Qrientation

Guidance:

01 Unless otherwise provided in this Manual, signs should be vertically mounted at right angles to the direction of, and facing, the traffic that they are intende:
serve.

02 Where mirror reflection from the sign face is encountered to such a degree as to reduce legibility, the sign should be turned slightly away from the road. Si
that are placed 30 feet or more from the pavement edge should be turned toward the road. On curved alignments, the angle of placement should be determinec
the direction of approaching traffic rather than by the roadway edge at the point where the sign is located.

Qption:

03 On grades, sign faces may be tilted forward or back from the vertical position to improve the viewing angle.

Section 2A.21 Posts and Mountings

Standard:

01 Sign posts, foundations, and mountings shall be so constructed as to hold signs in a proper and permanent position, and to resist swaying i
the wind or displacement by vandalism.

Support:

02 The latest edition of AASHTO's "Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals” contains additional information
regarding posts and mounting (see Page i for AASHTO's address).

Option:

03 Where engineering judgment indicates a need to draw attention to the sign during nighttime conditions, a strip of retroreflective material may be used on
regulatory and warning sign supports,

Standard:

04 If a strip of retroreflective material is used on the sign support, it shall be at least 2 inches in width, it shall be placed for the full length ¢
the support from the sign to within 2 feet above the edge of the roadway, and its color shall match the background color of the sign, except th.
the color of the strip for the YIELD and DO NOT ENTER signs shall be red.

Section 2A.22 Maintenance

Guidance:

01 Maintenance activities should consider proper position, cleanliness, legibility, and daytime and nighttime visibility (see Section 2A.09). Damaged or deterior
signs, gates, or object markers should be replaced.

02 To assure adequate maintenance, a schedule for inspecting (both day and night), cleaning, and replacing signs, gates, and object markers should be
established. Employees of highway, law enforcement, and other public agencies whose duties require that they travel on the roadways should be encouraged to
report any damaged, deteriorated, or obscured signs, gates, or object markers at the first opportunity.

03 Steps should be taken to see that weeds, trees, shrubbery, and construction, maintenance, and utility materials and equipment do not obscure the face of &
sign or object marker.

04 A regular schedule of replacement of lighting elements for jlluminated signs should be maintained.

Section 2A.23 Median Opening Treatments for Divided Highways with Wide Medians

Guidance:

01 Where divided highways are separated by median widths at the median opening itself of 30 feet or more, median openings should be signed as two separal
intersections.
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International Municipal Signal Association {IMSA) Cables

Table of Contents
And Cable Selection Guide
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18-1 Traffic Signat « Fire Protective Signal Aerial or Duct Cabled Conductors PVC Outer Jacket 1
18-2 600 Tratfic Signal « Fire Protective Signal Aerial or Duct Twisted Pairs Shielded, PVC Quter Jacket 2
18-3 600  Traffic Signal » Fire Protective Signal Figure-8 Aerial, Integral Messenger  Cabled Conductors PVC Outer Jacket 3
194 600  Traffic Signal « Fire Protective Signal Figure-8 Aerial, Integral Messenger  Twisted Pairs Shiefded, PVC Outer Jacket 3
195 600 Traffic Signal « Fire Protective Signal Aerial, Duct or Buried Cabled Conductors Shielded, PE Inner Jacket, PVC Quter Jacket 4
196 600  Traffic Signal * Fire Protective Signal Aerial, Duct or Buried Twisted Pairs Shielded, PE Inner Jacket, PVC Quter Jacket 4
20-1 600  Tratfic Signal » Fire Protective Signal Aerial or Duct Cabled Conductors Polyethylene (PE} Outer Jacket 1,2
202 600 Traffic Signal « Fire Protective Signal Aerial or Duct Twisted Pairs Shielded, PE Outer Jacket 2
20-3 600  Traffic Signal » Fire Protective Signat Figure-8 Aerial, Integral Messenger  Cabled Conductors PE Outer Jacket 3
204 600  Traffic Signal » Fire Protective Signal Figure-8 Aerial, Integral Messenger  Twisted Pairs Shislded, PE Quter Jacket 3
20-5 600 Traffic Signai « Fire Protective Signal Aerial, Duct or Buried Cabled Conductors Shielded, PE Inner and Outer Jacket 4
20-6 600 Traffic Signal » Fire Protective Signal Aerial, Duct or Buried Twisted Pairs Shielded, PE inner and Outer Jacket 4
26-3 - Signal Systems Agrial Self-Supporting Singte Hard-Drawn High Density Polyethylene 8
Copper Conductor {HDPE) Insulation
283 ——  Signal Systems Aerial Self-Supporting Singte Copper-Covered HOPE Insulation 8
Steet Conductor
29-1 ——  Signal Systems Aerial Seff-Supporting “C" Line Wire (Parallel) HDPE Insulation 8
2 Hard-Drawn Copper Conductors
232 — Signal Systems Aerial Seif-Supporting “C” Line Wire (Parallef) HDPE Insulation 8
2 Capper-Covered Steel Conductors
29-3 Signal Systems Aerial Seff-Supporting “C” Line Wire {Paralief) HDPE Insulation, 8
2 Hard-Drawn Copper Conductors  PVC Outer Jacket
234 Signal Systems Aerial Salf-Supporting “C” Line Wire {Paraliel) HDPE Insulation, 8
2 Cappsr-Covered Stee! Conductors  PVC Quter Jacket
392 300 Fire Protective Signal, Aerial, Duct or Buiiding Raceway Twisted Pairs Shielded, PVC Quter Jacket 6
Tratfic Communications, Data Acquisition
394 300 Tratfic Communications, Figure-8 Aerial, Integral Messenger  Twisted Pairs Shieided, PVC Outer Jacket 7
Data Acquisition
336" 300 Fire Protective Signal, Aerial, Duct, Buried or Twisted Pairs Shielded, PE inner Jacket, 5
Trattic Communications, Data Acquisition  Building Raceway PVC Outer Jacket
40-2 300  Fire Protective Signal, Aerial, Duct or Building Raceway Twisted Pairs Shiaided, PE Outer Jacket 6
Traftic Communications, Data Acquisition
404 300 Traffic Communications, Data Acquisition  Figure-8 Aerial, Integral Messenger  Twisted Pairs Shisldad, PE Outer Jacket 7
40-6 300  Fire Protective Signal, Aerial, Duct, Buried or Twisted Pairs Shielded, PE Inner and Outer Jacket §
Traffic Communications, Data Acquisition  Building Raceway
50-2 600  Signal Loop Detector Lead-In Feeder Duct or Buried Twisted Pair PE Insulation, PE Quter Jacket ]
511" 600 Inductance Loop Detector Duct Single Conductor PVC/Nylon Insufation 9
513 600 Inductance Loop Detector Duct or Buried Single Conductor Cross Linked PE Insulation 9
51-5 600  Inductance Loop Detector Duct or Buried Single Conductor PVC/MNylon Insulation in PVC or PE Tube
51-7 600  inductance Loop Detector Duct or Buried Single Gonductor Cross Linked PE insulation in PVC or PE Tube 9

F [Caliton
— 600 CALTRANS Traffic Signal Aerial, Duct or Buried Cabled Conductors PVC/Nylon insulation, PE Jacket 10
— 600 CALTRANS Inductive Loop Detector Type B Duct or Buried Twisted Pairs PE Insulation, PE Jacket, Shielded 10
502 800  CALTRANS Inductive Loop Detector Type ¢ Duct or Buried Twisted Pair PE Insulation, PE Outer Jacket 10
51-5, 600  CALTRANS Inductive Loop Detector Type 2 Duct or Buried Single Conductor PVC/Nylon or Cross Linked 10
51-7

[re

Traftic Signal Control, Detector

Aerial, Duct or Buried

Various

PE Insulation in PVC or PE Tube

Various H

*Available upon special request.
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Aerial and Duct Cable — 600V 1

Spec 19-1 and 20-1 Signal Cable

Product Specifications m z
Conductors Solid or Stranded Bare Copper m m m n E

Insulation Polyethylene
Color Code Per Specification IMSA : 191 (continued)
Conductor Configuration Cabled Conductors 601456 3 12 soid 398 1041 045 114 108 161
Shield None 601431 3 12 7stand 420 1067 045 144 113 168
Jacé;;c so pyc B01188 4 12 solid 439 1115 045 114 135 201
Spec 20-1 Black PE 601466 4 12 7stand 450 1166 045 114 141 210
601190 5 12 solid 480 1219 045 114 163 243
_-—__-@ 601410 5 12 7swand 503 1278 045 114 172 256
g_\— 801192 7 12 solid 555 1410 060 152 237 353
601213 7 12 7stand 579 1471 060 152 244 363
601193 9 12 solid 640 1626 060 152 281 418
601468 9 12 7stand 673 17.09 060 152 310 461

601930 10 12 7strand 726 1844 060 152 338 503

601496 12 12 solid 711 1806 060 152 372 553
= 601214 12 12 7strand .753 1913 060 152 393 585
mmmmEB 601358 16 12 solid 793 2014 060 152 449 668

581719 19 12 7strand 918 2332 080 203 625 930
601578 20 12 soliid 922 2342 080 2.03 631 939

601455 2 14 solid 325 826 045 114 58 86 601591 2 10 solid 421 1070 045 114 110 164
601457 2 14 Tstrand 341 866 045 114 63 94 603061 2 10 7strand 443 1125 045 114 118 178
601176 3 14 solid 342 869 045 114 75 112 601570 3 10  solid 445 1130 045 114 150 223
601203 3 14 7strand 357 967 045 114 81 121 603314 3 10 7strand 469 11.91 045 114 155 231
601321 4 14  soiid 372 945 045 114 94 140 581665 4 10 7strand 542 1377 060 152 216 321
601137 4 14 T7strand 389 983 045 114 98 146 580314 5 10 7strand 596 1514 060 152 263 391
601177 5 14  sofid 406 1031 045 114 113 168 IMSA Spec 20-1

601204 5 14 7strand 420 1067 045 114 113 168 582018 5 18 7strand 354 899 .045 114 60 89
601179 7 14  solid 440 1118 045 114 146 217 582024 2 16 sofid 299 759 045 114 39 58
601205 7 14 Tstrand 464 1179 045 114 154 229 581761 7 16 7strand 419 1064 045 114 102 152
601180 9 14 sofid 511 1288 045 114 186 277 582021 20 16 7strand .696 17.68 060 152 278 414
601352 9 14 7strand 571 1450 060 152 212 315 601140 14 solid 250 635 045 114 52 77
601181 10 14  solid 586 14.88 060 152 220 327 601194 14 7strand 341 866 045 114 55 82
601206 10 14 7stand 586 1488 060 152 227 338 601141 14 solid 342 869 045 114 66 98
601948 11 14 7strand 618 1570 060 152 250 372 601185 14 7strand 359 912 045 114 71 106

601182

—
ny
—
FS

solid 603 1531 060 152 254 378 601142
601207 12 14 7strand 636 16.15 .060 152 267 397 601196
601208 14 14 7strand 668 1697 060 152 304 452 601143 14 solid 406 1031 045 114 103 153
601671 15 14  solid 667 16.94 060 152 311 463 §01197 14 7strand 430 1092 045 114 108 16t

2

2

3

3

4 14 solid 372 945 045 114 85 126

4

5

5
601539 15 14 Tswand 704 1788 060 152 328 488 801144 6 14  solid 440 1118 045 114 118 176

6

7

7

8

8

9

9

14 7strand 391 993 045 114 88 131

601415 16 14  solid 667 1694 060 152 325 484 603131 14 T7strand 464 1179 045 114 127 189
601326 16 14 Tstrand 704 17.88 060 152 341 507 601145 14 solid 440 1118 045 114 136 202
601826 19 14 sohid 701 1781 060 152 375 558 601198 14 7strand 464 1179 045 114 141 210
601480 19 14 T7tand 741 18.82 060 152 333 585 601146 14 solid 476 1209 045 114 155 231
601633 20 14 solid 737 1872 060 152 395 588 601610 14 7strand 507 1288 045 114 160 238
601443 20 14 7strand 779 1979 060 152 415 617 601147 14 solid 511 1298 045 114 172 256
601209 21 14 7strand 779 1979 060 152 432 643 601429 14 T7strand 571 1450 .060 152 192 286
601534 25 14 solid 796 2022 060 152 478 711 601148 10 14  solid 586 14.88 060 152 197 293
601890 25 14 7strand 918 2332 080 152 544 809 601199 10 14 7strand 592 15.04 060 152 205 305
601334 2 12 solid 382 970 045 114 58 86 601150 12 14  solid 603 1532 060 152 232 345
601448 2 12 T7strand 397 10.08 045 114 87 129 601200 12 14 7strand 636 1615 060 152 244 363
continued. .. continued...
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Aerial or Duct Cable — 600V

Spec 19-1 and 20-1 Signal Cable (continued)

Hﬂuﬂmmmmﬂ

IMSA Spec 20-1 [continued)
580307 14 14 7strand 668 16.97 060 152 280 417

HH-
Lbs./
e mmmm-ﬂ

mtmﬁ-i {continued)
601186 12 solid 561 1425 060 152 212 315

601153 15 14  solid 667 1694 .060 152 284 423

601326 7 12 7strand 579 1471 060 152 222 330

601331 15 14 7strand 704 1788 .060 152 302 449

601475 9 12 7strand 677 17.20 060 152 284 423

601154 16 14 solid 667 1694 060 152 299 445

601518 10 12 solid 690 17.52 060 152 296 440

601201 16 14 7strand 704 1788 060 152 316 470

601316 10 12 7strand 686 1742 060 152 309 460

601157 19 14 solid 701 17.81 060 152 348 518

601188 12 12  solid 711 1806 .060 152 346 515

601454 19 14 7strand 741 1882 060 152 366 545

601212 12 12 7strand 753 1913 060 152 367 546

601198 20 14 solid 737 1872 060 152 370 550

601329 16 12 7strand .876 2225 080 203 501 745

601202 20 14 7strand 779 1979 060 152 387 578

601563 18 12 7strand 929 2360 080 203 582 866

603870 21 14 solid 737 1872 080 152 384 571

601583 20 12 7strand 976 2430 080 203 618 919

582020 21 14 7strand 779 1979 060 152 405 603

601900 21 12 7strand .976 24.80 .080 203 643 957

601594 26 14  solid 796 2022 .060 1.52 450 670

580106 25 12 7strand 1080 2743 080 2.03 751 1117

581694 26 14 7strand 925 2350 .080 152 518 771 601540 2 10 7strand 443 1125 045 114 107 159
601411 2 12  solid 384 975 045 114 74 110 581356 3 10 solid 429 10.90 045 114 135 201
601210 2 12 7strand 397 1008 045 114 74 110 601569 4 10 7strand 514 1306 .045 114 185 275
601412 3 12 solid 402 1021 045 114 99 147 601820 7 10 7strand .648 1646 060 152 321 478
601211 3 12 7strand 420 1067 045 114 103 153 601605 2 8 solid 475 1207 045 114 146 217
601417 4 12 solid 440 1118 045 114 124 184 601430 2 8 19strand 505 12.83 045 114 150 223
601467 4 12 7strand 459 1166 .045 114 130 193 603298 3 8 19strand .508 1290 045 114 195 290
601322 5 12 solid 480 1219 045 144 152 226 5817110 7 8 solid 696 17.68 .060 152 454 675
801325 5 12 T7strand 503 1278 045 114 158 237 Other conductor counts and AWG sizes (solid or stranded) available upon request,

continued. ..

Spec 19-2 and 20-2 Signal and Communications Cable

Product Specifications

Conductors Solid or Stranded Bare Copper
Insulation Polyethylene
Color Code Per Specification
Conductor Configuration Twisted Pairs
Shield Corrugated Copper Tape
Jacket

Spec 19-2 PVC

Spec 20-2 Black PE

BELDEN

SENDING ALL THE RIGHT SIGNALS

Belden Electronics Division Technical Support:

i

Solid ‘"'vl'l»“ﬂ"
or Thickness s
] e e e e

601324 1 14 T7swand 410 1041 045 114 87 129
IMSA Spec 20-2

580902 5 19 7strand 600 1524 (060 152 138 205
601622 6 19 solid 626 1590 060 152 152 226

601530 6 19 7strand 666 1692 060 152 160 238

601510 3 16 solid 590 1499 .060 152 135 20t

601227 6 16  solid 740 18.80 .060 152 343 510

601446 12 16  solid 940 2388 080 203 406 604

601428 25 16  solid 1.280 3251 080 203 740 1101
601481 3 14 solid 640 1626 060 152 173 257
603723 4 14 solid 690 1753 060 152 212 315
601617 6 14 solid  .880 2235 080 203 317 472

Other pair counts and AWG sizes (solid or stranded) available upon request.

1-800-BELDEN-1 » www.belden.com



Figure “8” Aerial Cable — 600V 3

Spec 19-3 and 20-3 Self-supporting Signal Cable

Product Specifications -
Conductors Solid or Stranded Bare Copper 5t n-mnﬂﬂ

Insulation Polyethylene
e T wsasec o
Condele ontoni oo Cabled Condudtors  ggyppps 4 14 soit 383x.737 973x187 045 114 170 253
Shislc NONe s 7 14 7siend 475x.045 121240 045 114 a2t 478
Integrated Messenger* 1/4” (.250") 7-wire

‘ 603407 9 14 sofid 520x.990 132x252 045 114 356 530
extra high strength

(6,650 Ib. test) flooded 581857% 2 12 7strand 405x.759 10.3x19.3 045 114 170 253

galvanized steel strand 581854 5 12 7stand 511x.981 13.0x249 045 114 220 307

Jacket IMSA Spec 20-3
Spec 19-3 PVC  6a3515 3 14 7swand 361x 825 9.17x210 045 114 221 329
Spec 20-3 Black PE = - - B -
601850 14 solid 377x.841 958x21.4 045 114 285 424
*Utitizes 0.134” {3.4mm) solid extra high strength (2.800 [b. test} galvanizad steel N X
wire which is permitted for cables 12 AWG, 3 conductors or less, or 14 AWG, 601928 14 _solid  383x.737 973x187 045 114 194 289
T 601216 14 solid  410x 874 104x22.2 045 114 256 381

4
4
5
601217 7 14 solid .445x.909 113x231 045 114 289 430
7
9
0

601491 14 Tstrand 469x.933 11.9x237 045 114 295 439
601337 14 sofid  517x.981 13.1x249 045 114 328 488
601218 1 14 solid 593x1.057 15.1x269 060 152 355 528
603804 10 14 7strand 590x 1.060 15.0x269 060 152 366 545
601437 12 14 solid .610x1.077 155x274 060 152 388 577
601338 16 14 solid .670x1.140 17.0x29.0 060 152 456 678

601210 20 14 solid .745x1.209 18.9x30.7 060 152 528 786

603458 3 12 7strand .418x.883 106x224 045 114 258 384
601478 5 12 solid 480x.944 122x240 045 114 307 457
601472 7 12 sofid .519x.983 132x250 045 114 356 530
803730 7 12 7strand .546x1.010 139x257 060 152 362 539

601587 12 12 solid 711x1.175 18.1x299 060 152 502 747
Other conductor counts and AWG sizes (solid or stranded) available upon request.

Spec 19-4 and 20-4 Self-supporting Signal and Communications Cable

Product Specifications Hm
Conductors Solid or Stranded Bare Copper n

Insulation Polyethylene
Color Code A A Spec 196 ]
Conductor Configuration TwiSted Pairs  sa1067 3 16 7strand 626x1.096 159x278 060 152 340 506
Shieid Corrugated Copper Tape IMSA Spec 20-4
Integrated Messenger VA" (2507) TWIre  gapn1g 5 19 7stand 606 x1.076 154x273 060 152 298 443
extra high strength
(6.650 Ib. fest) flooded 5038886 19 7sirand £66x 1.136 169x289 045 114 315 469
galvanized steel strand 581570 2 16 solid 566x1.036 144x263 060 152 267 397
Jacket 601338 3 16 solid 586x1.056 149x268 060 152 202 434
Spec 194 PVC
581950 3 16 7strand 626x 1006 159X27.8 060 1.5 3
Spec 20-4 Black PE SR X ) 1% 2% M
601340 6 16 sofid 686x1156 174x294 060 152 374 556
601500 4 14 7stiand 736 x1.206 187x306 060 152 380 565

Other pair counts and AWG sizes (soli or stranded) available upon request.

BELWEN Belden Electronics Division Technical Support: 1-800-BELDEN-1 » www.belden.com
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Direct Earth Burial Cable — 600V

Spec 19-5 and 20-5 Signal Cable

Product Specifications

Conductors Solid or Stranded Bare Copper
Insulation Polyethylene
Color Code Per Specification
Conductor Configuration Cabled Conductors
Shield Corrugated Copper Tape
Inner Jacket Polyethylene
Quter Jacket

Spec 19-5 PVC

Spec 20-5 Black PE

Lbs,
Sinded mmmm-ﬂ

603164 4 14 solid

566 1438 041 1.04 168 250

IMSA Spec 20-5
601221 4 14  solid 566 14.38 041 104 150 223
580708 3 10 7strand 666 16.92 045 114 220 327
603057 4 10 solid 684 17.37 045 1.14 267 397

Minimum average outer jacket thickness is .060 inches {1.52mm).
Gther conductor counts and AWG sizes (safid or stranded) available upon request,

Spec 19-6 and 20-6 Signal Communications Cable

Product Specifications

Conductors Solid or Stranded Bare Copper
Insulation Polyethylene
Color Code Per Specification
Conductor Configuration Twisted Pairs
Shield Corrugated Copper Tape
Inner Jacket Polyethylene
Outer Jacket

Spec 19-6 PVC

Spec 20-6 Black PE

BELDEN

SENDING ALL THE RIGHT SIGNALS

Belden E lectronics Division Technical Support:

bs./
sianded[ocres | o [iches] o | o0 | s |

IMSA Spec 19-6

581978 2 16 solid 650 16.51 041 152 211 314

601460 2 14 solid 685 17.40 041 152 196 292
IMSA Spec 20-6
581922 19 solid 616 1565 041 1.04 130 193

581329

—

8 7strand 626 15.90 041 1.04 126 187
18 solid 736 1869 041 104 209 311
8 7strand 786 19.96 041 104 218 324
16 solid 650 16.51 .041 1.04 166 247
601458 6 16 soliid 795 2019 041 104 252 375

Minimum average outer jacket thickness is .060 inches (1.52mm).
Other pair counts and AWG sizes (sofid or stranded) available upon request.

-

o

g

©

o
Wi (O P
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Direct Earth Burial Cable — 300V

Spec 39-6 and 40-6 Communications Cable

Spec 39-6 Communications Cable is available upon special request.

Product Specifications

Conductors Solid or Stranded Bare Copper
Insulation Polyethylene
Color Code Per Specification
Conductor Configuration Twisted Pairs
Shield Corrugated Copper Tape
Inner Jacket Polyethylene
Outer Jacket

Spec 39-6 PVC

Spec 40-6 Black PE
e ——_—

MO W

BELDEN

SENDING ALL THE RIGHT SIGNALS
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Hﬂnmmmmﬂﬂ

IMSA Spec 40-6
603414 12 19 solid 756 1920 060 152 248 369
603569 18 19 solid .890 2261 .080 203 352 524

Minimum average inner jacket thickness is .041 inches (1.04mm).
Other pair counts and AWG sizes (solid or stranded) avaliable upon request.

1-800-BELDEN-1 « www.belden.com



Aerial and Duct Cable — 300V

@

Spec 39-2 and 40-2 Communications Cable

Product Specifications
° o
Conductors Solid or Stranded Bare Copper St:lu mmm

Insuiation Polyethylene
Color Code : Per Sp?ecn“ catlf)n IMSA Spec 39-2
ConductariConfiguration Twisted PairS  5goag1 3 19 solid 422 1072 045 114 87 129
j’“e'd Corrugated Copper Tape  g5g1798 3 19 7swand 454 1153 045 144 91 135
acket -
. pyc 003434 6 19 solid 510 1295 045 114 132 196
Spec 40-2 Black PE 581164 12 19 7strand 686 1742 060 152 237 353

5818556 3 16 7strand 586 14.89 060 152 154 229
581751 12 16 solid 890 2261 .080 203 415 617
581258 25 16 solid 1140 2896 .080 2.03 744 1107
IMSA Spec 40-2

603555 3 19 solid 424 1077 045 1.14 77 115

580125 3 19 7strand 444 1128 045 114 80 119
580382 4 19 solid 504 1280 045 114 93 138
580040 4 19 7strand 480 1219 045 114 93 138
603385 6 19 solid 565 1435 060 152 132 196
580120 6 19 7strand 514 13.06 045 114 119 177

603480 12 19 solid 666 1692 060 152 205 305
603403 25 19 solid 820 2082 .060 152 369 549
603482 25 19 7strand 1.010 2565 .080 203 422 628
603104 6 16  solid 666 16.92 .060 1.52 200 298
603994 6 16 7strand 683 17.35 060 152 208 309
603223 12 16  solid  .890 22.60 .080 203 365 543

Qther pair counts and AWG sizes (solid or stranded) available upon request.

BELWEN Belden Electronics Division Technical Support: 1-800-BELDEN-1 » www.telden com
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Figure “8"” Aerial Cable — 300V

-~

Spec 39-4 and 40-4 Communications Cable

Product Specifications w“ _
Conductors Solid or Stranded Bare Copper EB

Insuiation Polyethylene
Color Code Per Specification IMSA Spec 39.4
Conductor Configuration Twisted Pal's 603343 6 19 solid  520x.990 060 152 306 455
Shield Corrugated Copper Tape (13.21 x 25.15)
Integrated Messenger 1/4" (.250”) 7-wire IMSA Spec 40-4
exira high strength  gg3686 3 19 solid  .430x.900 045 114 229 341
(6,650 b tes) flooded g 0 e !

galvanized steel strand

603155 6 19 solid 520x.990 045 114 276 411

Jacket
Spec 394 PVC : (13.21 x 25.15)
Spec 404 Black PE 603149 12 19  solid .666x1.360 .060 1.52 355 528
{16.92 x 34.55)
580950 12 19 7strand 686x1.156 060 152 371 552
{17.42 x 29.36)
603568 18 19  solid .756x1230 060 152 442 658
(19.20 x 31.24)
581785 6 18 7strand .626x1.096 060 152 325 484
(15.90 x 27.84)
601975 6 16 solid .666x1.136 .060 152 355 528
{16.92 x 28.85)
603993 6 16 7strand .686x1.156 060 1.52 340 506
(17.42 x 29.36)

Otner pair counts and AWG sizes (salid or stranded) available upon request.

BELWEN Belden Etectronics Division Technical Support: 1-800-BELDEN-1 « www.belden.com
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Tratfic Signal, Loop Detector Lead-in Cable

@™

Spec 26-3 and 28-3 Aerial Self-Supporting Cable

Product Specifications Hu Maminal 0D
1 or
Conductors c:u Standed m
Spec 26-3 Solid Hard Drawn Bare Copper mm

Spec 28-3 Solid Copper Ciad Steel

insulation Black High-Density Polyethylene (HDPE)

Conductor Configurations Single Conductor ~ 601499 1 10 solid 163 i4-14i 030 76 37 55
IMSA Spec 28-3

e — 601224 1 12 solid .140(3.56) 027 69 23 34

601223 1 10 solid .162(4.11) 027 69 35 52
Other AWG sizes available upon request.

Spec 29-1, 29-2, 29-3 and 29-4 Acrial Self-Supporting “C" Wire

Product Specifications HEH Nominal 00 |Min. Avg. Jacket] Approx. Weight
Thickness
or J Lbs./
Spec 29-1, 28-3 Solid Hard Drawn Bare Copper (mm) mm 1000

Spec 29-2, 284 Solid Copper Clad Steel
Insulation Black High-Density Polyethylene (HDPE) IMSA Spec 29-1
Conductor Configurations Two Conductors Parallel 601364 2 12 sofid 175x.317 045 114 56 83
v skt T R N
Spec 29-3, 294 Red Fade-Resistant PVC

601257 2 14  solid .155x.283 040 102 37 55
Spec 28-1, Spec 29-2 (3.94 x 7.19)

601266 2 12 solid .170x.317 040 102 52 77

601803 2 14 solid 215x.343 027 69 55 82

(5.46 X 8.71)

Spec 29-3, Spec 29.4 601406 2 12 solid .235x.377 027 69 74 110
(5.97 x 9.58)

601450 2 10 solid .268x 440 033 83 108 161

(6.81x 11.18

601250 2 14 solid  215x.343 027 68 53 79
(5.46 x 8.71)

601258 2 12 solid .235x.377 027 69 70 104
(5.97 x 9.58)

14 AWG IMSA 29-1 availabls upon request.

BELWEN Belden Electronics Division Technical Support: 1-800-BELDEN-1 « www.belden com
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Loop Detector Wire — 600V

w

Spec 50-2 | oop Detector Wire

Product Specifications

Conductors Solid or Stranded Tinned Copper
Insulation Polyethylene
Color Code Black/Natural
Cenductor Configuration Twisted Pair
Shieid Aluminum/Mylar Tape
Outer Jacket Black Low-Density Polyethylene

S

m Em
IMSA Spec 50-2

603980 2 18 1iBstrand 285 724 030 76 35 52
603133 2 16 19strand 309 785 030 76 39 58
601765 2 14 19strand 330 838 030 .76 50 74
581061 2 14 19strand 360 914 045 114 57 85
603378 2 12 19strand 382 970 030 76 76 113

Solid conductors available upon request.

Spec 51-1 and 51-3 Loop Detector Wire

Spec 51-1 Loop Detector Wire is available upon special request.

Product Specifications

Conductors Solid or Stranded Bare Copper
Insulation
Spec 51-1 PVC/Nylon
Spec 51-3 Black Cross-linked Polyethylene
Conductor Configuration Single Conductor
e ——————— )

oad Lbs./
sonses mmmm-ﬂ

IMSA Spec 51.3
582100 1 14 19strand 136 345 030 76 17 25
Other AWG sizes {solld or stranded) available upon request.

Spec 51-5 and 51-7 Loop Detector Wire

Product Specitications

Conductors Stranded Bare Copper
Insulation
Spec 51-5 PVC/Nylon
Spec 51-7 Black Cross-linked Polyethylene

Conductor Configuration
Quter Jacket

Single Conductor
Black PVC or Polyethylene Tube

e —_—_———y

BELDEN
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or Lbs./
Swane -mmm-ﬂ

IMSA Spec 51-5 (PVC Tube)
580206 1 14 19 strand .250
580706 1 12 19 strand .250

IMSA Spec 51.5 (PE Tube)
580263 1 14 19 strand .250
582116 1 12 19 strand .250

IMSA Spec 51-7 (PVC Tube)
581923 1 14 19 strand .250

IMSA Spec 51-7 (PE Tube)
582115 1 14 19 strand .250
12 AWG 51-7 available upon reguest.

635 030 76 27 40
635 030 76 36 54

635 030 76 29 43
635 030 76 39 58

635 030 76 31 46

635 030 76 33 49

1-800-BELDEN-1
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CALTRANS (California Department of Transportation} Cable — 600V 1

o

CALTRANS Type 2 Traffic Loop Wire {Spec 51-5 and 51-7)

Product Specifications

or
suanded -mmmﬂﬂ

NS Type 2 / IMSA Spec 51.5 (PVC Tube)

Conductors Stranded Bare Copper
Insulation

Spec 51-5 PVC/Nylon

Spec 51-7 Black Cross-linked Palyethylene :
Conducter Configuration Single Conductor 580206 1
Quter Jacket Black PVC or Polyethylene Tube

580263 1

B TP —

14 19strand 260 635 030 .76 27 40
CALTRANS Type 2/ IMSA Spec 51-5 [PE Tube)

14 19strand 250 635 030 76 29 43
CALTRANS Type 2 / IMSA Spec 51-7 (PVC Tube)
581928 1 14 19strand 250 635 030 76 31 46

CALTRANS Type 2 / IMSA Spec 51-7 (PE Tube)

582115 1 14 19strand 250 6.35 030 .76 33 49

CALTRANS Type B Lead-In Cable

Product Specifications

Conductors Stranded Tinned Copper
Insulation Black High-Density Polyethylene
Color Code Black/Natural
Conductor Configuration Twisted Pair
Shield Aluminum/Mylar Tape
Outer Jacket Black High-Density Polyethylene

Lhs./
mmmmﬂ

CALTRANS Type B
16 19 strand .275

603916 2

699 033 84 40 60

CALTRANS Type C Lead-In Cable (Spec 50-2)

Praduct Specifications

i

Weight

o] o Tl ] e | 2

L] Solid
ol or
Cond Stranded

Conductors Stranded Tinned Copper

Insulation Polyethylene

Color Code Black/Naturai FRAN

Conductor Configuration Twisted Pair 503133 2 16 19strand 309 7.85 030 76 39 58
Shield Aluminum/Mylar Tape

Quter Jacket Black Low-Density Poiyethylene

(e

CALTRANS Signal Cable

Product Specifications

g/
mmmm--

Conductors Solid Bare Copper

Insulation PVC/Nylton

Color Code Per Specification 'RAN: . .

Conductor Configuration Cabled Conductors 580228

Outer Jackat Black Low-Density Polyethylene acsc S 14 soid 321 815 045 114 67 100
gggzczg 5 14 solid 380 965 045 1.14 101 150
ggg%"’ +g }i solid 508 12.90 060 152 184 274
Se 1 12 soig 580 1473 060 152 251 7
580158 1 10

BELDEN
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Beiden E tectronics Division Technical Support:

28CSC 427 14 sofid 833 2116 080 203 527 784
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Traffic Signal Control Cable

Vehicle Detector Cable

Product Specifications

Conductors Stranded Bare Copper
Insulation High-Density Polyethylene
Color Code Black, Red, White, Green
Conductor Configuration Cabled Conductors
Shield

Part No, 7992A Aluminum/Mylar Tape

Part No. 7993A Unshielded
Outer Jacket Black High-Density Polyethylene
Fitled Yes
Shielded
Unshielded
SRR SR

ol or Tlﬂr.illﬂ
cine] " Jsvands s o Tcves | | s | o |

Vehicle Detector Cable
7992A 4 18 7strand 234
7993A 4 18 7strand 218

594 024 61 37 55
554 024 61 35 52

Optical Detector Cable

Product Specifications

Conductors Stranded Tinned Copper
Insulation High-Density Polyethylene
Color Code Yellow, Blue, Orange
Conductor Configuration Cabled Conductors
Shield Aluminum/Mylar Tape
Quter Jacket Black UV Resistant PVC

Suitabie for Direct Burial and Aerial use (messenger wire raquired),

BELDEN

SENDING ALL THE RIGHT SIGNALS

o e | S
cona) ™" {suanto s o Tcres ] ] s | o |

Optical Detector Cable, 600V
580461 3 20 7strand 280 71 045 114 42 62
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International Municipal Signal Association (IMSA)} Cables
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Color Codes

IMSA Cabled Conductors

mm
Color

IMSA Twisted Pairs

Color

CALTRANS 3-Conductor

1

CALTRANS 28-Conductor

B CERES

1 Black - 1 White & Blue Blue Black 1 White —
2 White - 2 White & Orange 2 Biue Orange 2 Red Black
3 Red - 3 White & Green 3 White Black 3 Yellow Black
4 Green - 4 White & Brown 4 Brown Black
5 Orange - 5 White & Slate CALTRANS 5-Conductor 5 Red Orange
6 Blue - 6 Red & Blue 6 Yellow Orange
7 White Black 7 Red & Orange 7 Brown Orange
8 Red Black 8 Red & Green 1 Red — 8 Red Silver
9 Green Black 9 Red & Brown 2 Yeflow — 9 Yellow Silver
10 Qrange Black 10 Red & Slate 3 Brown — 10 Brown Silver
11 Blue Black 11 Black & Blue 4 Black — 11 Red Purple
12 Black White 12 Black & Orange 5 White - 12 Yellow Purple
13 Red White 13 Black & Green 13 Brown Purple
14 Green White 14 Black & Brown CALTRANS 9-Conductor 14 White Black
15 Blue White 15 Black & Slate E“m 15 Black Red
16 Black Red 16 Yellow & Biue 16 Red (2) Black
17 White Red 17 Yellow & Orange 1 White — 17 Brown (2) Black
18 Orange Red 18 Yellow & Green 2 Red — 18 Red (2) Orange
19 Blue Red 19 Yellow & Brown 3 Yeliow — 19 Brown  (2) Orange
20 Red Green 20 Yeliow & Slate 4 Brown — 20 Red {2} Sitver
21 Qrange Green 21 Violet & Blue 5 Red Black 21 Brown (2} Silver
22 Black - 22 Violet & Orange 6 YeHow Black 22 Red (2) Purple
23 White - 23 Violet & Green 7 Brown Black 23 Brown (2) Purple
24 Red = 24 Violet & Brown 8 Black — 24 Blue Black
25 Green = 25 Violet & Slate 9 White Black 25 Blue Orange
26 Blue Silver
f::l,efs?;r:;ﬁ:.‘\ 23?17‘;236-3, 205 f?;',?;;‘:'f?ﬁ,@ﬁi?fa, 206, ESUREN A s ooy 27 Blue Purple
This color code uses only six differsnt insulation 39-2, 39-4, 39-6, 40-2, 404, 40-6 28 Black —

cotors. Difterent colored single stripes identity
conductors numbered 7 through 21, The
sequence s repeated i cabiles having mare
than 21 conductors. The repeat sequence
conductors are icentifiable by their jocation in
the concentric layers of conductors in the cable
assembly. the lower conductor numbers being

in the center of innermost layers; the higher
conductor numbers being n the outer fayers.

BELDEN
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Beiden Etlectronics Division Technical Support: 1-800-BELDEN-1 « www.belden. com

This color code uses only ten diffarent insulation
colors: five for the “wire color” conductors

in twisted pairs; five for the “mate color”
conductors in twisted pairs. The “wire color”
and "mate color” combinations produce
twenty-five uniquely color-coded twisted pairs.

AR
No.

1 White —
2 Red -
3 Yellow —
4 Brown —
5 Black —
6 Black White
7 Black Red
8 Red Black
9 Yeliow Black
10 Brown Black
11 Red White
12 Brown White




International Municipal Signal Association {(IMSA) Cables 13

Index
Part Numbers

7992A  Signal Control 11 582024 201 1601214 194

1 601460 196 4 601928  20-3 3
7993A Signal Control 11 582100 513 ¢ 801216 20-3 3 601466 1M1 1 801930 1941 1
580040  40-2 6 582115 517 9,10 801217 20-3 3 801467 2011 2 B01948 1941 1
580065  20-6 4 582116 515 g 601218 20-3 3 601468 191 1 601975 404 7
580088  20-6 4 601137 191 1 601219 203 3 601472 203 3 603057 205 4
580106 201 2 &01140 20+t 1 801221 205 4 601475 2041 2 603061  19-1 1
580120 40-2 6 601141 201 1 801222 206 4 601479 203 3 603104  40-2 6
580125 40-2 6 601142 201 1801228 283 8 601480 1% 1603131 2041 1
580157  CALTRANS Signal 10 601143 2041 1601224 283 8 601481 202 2 603133 50-2 8,10
580158 CALTRANS Signal 10 601144 20-1 1 801227 202 2 601491 203 3 603140 404 7
580206  51-6 910 801145 201 1 601256 292 8 601496 191 1 603155 404 7
580228  CALTRANS Signa 10 601146 201 1 601257 292 8 601499 263 8 803164 195 4
580229  CALTRANS Signat 10 801147 201 1 601258 294 § 601500 204 3 603223 402 6
580263 518 916 601148 201 1 601259 294 8 6801510 202 2 603234 193 3
580307 2041 260150 201 1 801316 204 2 601518 2041 2 603298 201 2
580314 191 1 601153 201 2 601320 191 1 601530 202 2 603314 194 1
580374  CALTRANS Signal 10 801154 201 2 601821 194 1 601534 1941 1 603343 394 7
580382  40-2 6 801157 2041 2 601322 201 2 601539 191 1 603378 502 ]
580461 Signal Control 11 601158 201 2 601324 192 2 601540 204 2 603385 402 6
580481  39-2 6 601176 194 1 601325 20-1 2 601563  20-1 2 603403 402 6
580706  51-5 3 80177 19 1 601326 2041 2 601568 20+ 2 603407 193 3
580708 205 4 801179 1941 1601328 201 2 601570 1841 1 603414 406 5
580902  20-2 2601180 191 1601331 20-1 2 801578 194 1 603434 392 6
580950 404 7601181 1841 1 601334 191 1 601583  20-1 2 603458  20-3 3
581061  50-2 g 601182 1941 1 601337 20-3 3 601587  20-3 3 603480  40-2 [
581164  39-2 6 601186 2041 2 601338 203 3 60591 191 1603482 402 6
581258 392 6 601188 201 ¢ 601339 204 3 601594 201 2 603515  20-3 3
581328  20-6 4 801189 184 1 601340 204 3 601605 2041 2 803555  40-2 6
581358 201 2 601190 191 1 601352 191 1 601610 201 1 603568 404 7
581570 204 3 801182 191 1 601358 191 1 801617 202 2 603568  40-6 5
581665 191 1 601193 191 1 601364 2941 § 601622 202 2 603668 204 3
581694  20-1 2 601194 201 1 601406  29-3 8§ 601633 1941 1 603680 404 7
581710 201 2 801195 2041 1 601410 1941 1 601671 1941 18037238 202 2
981718 392 6 801196 201 1 601411 204 2 501765 50-2 g 603730 203 3
581719 191 1 801197 201 1601412 201 2 6018038 283 § 603804 203 3
581722 193 3 601198 2041 1 601415 191 1 601820 201 2 603870 20-1 2
581735 404 7601198 204 1 801417 2041 2 601826 1941 1 603916  CALTRANS TypeB 10
581781 332 6 601200 201 1601428 20-2 2 601880 203 3 603980 50-2
581761 204 1601201 2011 2 801429 20+ 1 601890 191 1 B03993 404 7
581854  19-3 3 60t202 201 2 601430 204 2 601900 201 2 603994 402 6
581858 332 8 801203 194 1 601431 181 1
581857 193 3 601204 1941 1 601437 20-3 3
581922 20-6 4 601205 191 1 601443 1941 1
581923 617 910 601205 191 1oanME 202 et
531958 204 3 B01207 191 1 601448 191 1
581967 104 3 601208 191 1 501450 293 3 All sales of Belden products are subject to Belden's standard
s+ s w1 g g e lomingoros ot
582015 201 1 6801210 201 2 601455 1941 1 the accuracy of specifications at the time of this publication,
580018 20-4 3 801211 20+t 2 801456 19-1 1 specifications for products described in this publication are
i o1+ e w13 g g RN cuos s oios ona e Sollen
582021 2041 1801213 1941 1 601458 206 4 the most current information. 1-800-BELDEN-1.
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PUBLIC WORKS CONSTRUCTION AGREEMENT
BY AND BETWEEN

THE CITY OF RANCHO MIRAGE

AND

THIS PUBLIC WORKS CONSTRUCTION AGREEMENT (“Agreement”) is made
and entered into this __ day of , 2016, by and between the City of
Rancho Mirage, hereinafter referred to as "City," and , a

, hereinafter referred to as "Contractor."

RECITALS

WHEREAS, the City desires to retain Contractor, on an independent contractor
basis, to perform services as more particularly described
below; and

WHEREAS, the Contractor represents that it is fully qualified to perform such
services by virtue of its experience and the training, education and expertise of its
principals and employees; and

WHEREAS, the City’s Request for Proposals for Intersection Traffic Signal
Upgrade Services dated May 18, 2016, is incorporated into this Agreement by this
reference.

NOW THEREFORE, in consideration of the mutual promises and releases
contained herein, and for other good and valuable consideration, receipt of which is
hereby acknowledged, the Parties agree as follows:

AGREEMENT

1. Incorporation by Reference

The foregoing recitals are hereby expressly made a part of this Agreement as
though fully set forth herein.

2. Project Information.

e Location: as depicted in Contractor's proposal dated
, 2016, and attached hereto and incorporated herein as Exhibit “A”
14




(“Scope of Services” or sometimes “Project”). In the event any conflict exists
between this Agreement minus the Scope of Services, on the one hand, and the
Scope of Services, on the other hand, the former shall supersede.

e Project description, including significant materials to be used and equipment to
be installed: , in the City of Rancho Mirage, California,
as set forth in the Scope of Services.

e License classification applicable to Project:

e Approximate start date:

e Approximate completion date:

e Substantial completion of work evidenced by: Inspection and approval by City
Staff.

e |tis expressly agreed that except for extensions of time duly granted by the City,
in writing, time shall be of the essence.

3. Contractor Information

e Address:

e License Number:

4, Insurance Coverage

a. Contractor shall procure and maintain at its own expense, until completion
of performance and acceptance by the City, commercial general liability insurance of
not less than One Million Dollars ($1,000,000) combined single limit per occurrence,
and Two Million Dollars ($2,000,000) in the aggregate, for bodily injury, personal injury,
death, loss or damage resulting from the wrongful or negligent acts by the Contractor or
its officers, employees, servants, volunteers and agents and independent contractors.
Contractor shall provide insurance on an occurrence, not claims-made basis.
Contractor acknowledges and agrees that, for purposes of clarification with the intention
of avoiding gaps in coverage with any umbrella or excess insurance, personal and
advertising injury coverage shall be triggered by an “offense” while bodily injury and
property damage coverage shall be triggered by an “occurrence” during the policy
period.

b. Contractor shall further procure and maintain at its own expense, until
completion of performance and acceptance by the City, commercial vehicle liability
insurance covering personal injury and property damage, of not less than One Million

15



Dollars ($1,000,000) combined single limit per occurrence, and Two Million Dollars in
the aggregate ($2,000,000), covering any vehicle utilized by Contractor or its officers,
employees, servants, volunteers and agents and independent contractors in performing
the services required by this Agreement.

C. Unless Contractor has no employees and is exempt from worker's
compensation requirements, Contractor shall further procure and maintain at its
expense, until completion of performance and acceptance by the City, workers'
compensation insurance providing coverage as required by the California State
Workers' Compensation Law. If any class of employees employed by the Contractor
pursuant to this Agreement is not protected by the California State Workers'
Compensation Law, Contractor shall provide adequate insurance for the protection of
such employees to the satisfaction of the City. Contractor agrees to waive its statutory
immunity under any workers’ compensation or similar statute, as respecting the City,
and to require any and all subcontractors and any other person or entity involved in the
Project to do the same.

Worker's Compensation Insurance:

o Contractor has no employees and is exempt from workers’
compensation requirements.

o Contractor carries workers’ compensation insurance for all
employees.

d. All policies required by this section shall be secured from insurers
authorized to do business in the State of California with an “A” policyholder’s rating or
better and a financial rating of at least Class VII, in accordance with the current Best's
Ratings.

e. Contractor agrees to require that all parties, including but not limited to
subcontractors, architects, engineers or others with whom Contractor enters into
contracts or whom Contractor hires or retains pursuant to or in any way related to the
performance of this Agreement, provide the insurance coverage required herein, at
minimum, and name as additional insureds the parties to this Agreement. Contractor
agrees to monitor and review all such coverage and assumes all responsibility for
ensuring that such coverage is provided in conformity with the requirements of this
Section.

f. In the event this Agreement is terminated for any reason prior to the
completion of all obligations and requirements of this Agreement, Contractor agrees to
maintain all coverages required herein until the City provides written authorization to
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terminate the coverages following the City’s review and determination that all liability
posed under this Agreement as to the party providing insurance has been eliminated.

g. Contractor agrees and acknowledges that if it fails to obtain all of the
insurance required in this Agreement in accordance with the requirements herein, or to
obtain and ensure that the coverage required herein is maintained by any
subcontractors or others involved in any way with the Project, Contractor shall be
responsible for any losses, claims, suits, damages, defense obligations, or liability of
any kind or nature attributable to the City, and/or their officers, employees, servants,
volunteers, agents and independent contractors.

5. Insurance Documentation

a. Contractor shall provide certificates of insurance with original
endorsements to the City as evidence of the insurance coverage required herein.
Certificates of such insurance shall be filed with the City on or before commencement of
performance of this Agreement. Contractor shall ensure that the most current
certification of insurance shall be delivered to the City at all times until completion of
performance and acceptance by the City.

b. Notwithstanding any inconsistent statement in any required insurance
policies or any subsequent endorsements attached thereto, the comprehensive general
liability and commercial vehicle liability policies shall bear endorsements whereby it is
provided that the City, and its officers, employees, servants, volunteers, agents and
independent contractors are named as additional insureds. Additional insureds shall be
entitled to the full benefit of all insurance policies in the same manner and to the same
extent as any other insureds and there shall be no limitation to the benefits conferred
upon them other than policy limits to coverages.

C. Contractor shall require the carriers of all required insurance policies to
waive all rights of subrogation against the City, and their officers, employees, servants,
volunteers, agents and independent contractors.

d. Each policy required herein must be endorsed to provide that the policy
shall not be cancelled or non-renewed by either party, or reduced in coverage or limits
(except by paid claims) unless the insurer has provided the City with at least thirty (30)
days prior written notice of said cancellation, non-renewal, or reduction, with the
exception that only ten (10) days prior written notice shall be required in the event of
cancellation for nonpayment of premium.
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e. All insurance policies required to be provided by Contractor or any other
party must be endorsed to provide that the policies shall apply on a primary and
noncontributing basis in relation to any insurance or self-insurance, primary or excess,
maintained or available to the City, and their officers, employees, servants, volunteers,
agents and independent contractors.

6. Security

a. Contractor shall, concurrently with the execution hereof and to the extent
not already completed, furnish a payment bond at no expense to the City, in
substantially the same form as that attached hereto and made part hereof as Exhibit
“B,” in an amount equal to Dollars and No Cents ($ ), as
security of the payment of all persons performing labor and furnishing materials in
connection with this Agreement. To be acceptable, the surety company must be
authorized to do business and have an agent for service of process in California, be on
the accredited list of the United States Treasury Department, and have an "A"
policyholder's rating and a financial rating of Class V, or better, in accordance with the
current Best's Rating.

b. Contractor shall, concurrently with the execution hereof and to the extent
not already completed, furnish a performance bond at no expense to the City, in
substantially the same form as that attached hereto and made part hereof as Exhibit
“C,” or deposit an amount with the City equal to Dollars and
No Cents ($ ), as security for the faithful performance of this Agreement. To
be acceptable, the surety company must be authorized to do business and have an
agent for service of process in California, be on the accredited list of the United States
Treasury Department, and have an "A" policyholder's rating and a financial rating of
Class V, or better, in accordance with the current Best's Rating.

C. The surety on any and all bonds and the form thereof shall be satisfactory
to the City Attorney.

7. Compensation; Payments

a. Contractor shall be paid compensation not to exceed
Dollars and No Cents ($ ) for the services rendered by
Contractor pursuant to this Agreement, including profit, labor and materials.

b. Contractor shall invoice the City for the performance of the services under
this Agreement in the amount agreed upon by the parties herein. Subject to the
retention provisions below, Contractor shall be paid the amount specified in the invoice
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within 30 days of receipt by the City, provided that the services reflected in the invoice
were performed to the reasonable satisfaction of the City in accordance with the terms
of this Agreement.

C. Pursuant to Public Contract Code section 9203, the City shall retain no
less than five (5) percent of the compensation to be paid to Contractor which shall be
released to the Contractor no later than sixty (60) days from the date of the City's
acceptance of the work pursuant to this Agreement.

8. Extra Work and Change Orders

Extra work and change orders shall become a part of this Agreement once the
extra work or change order is approved in writing and signed by the City and Contractor,
prior to the commencement of any extra work or change in work covered by the change
order. The City’s form change order shall be used for both extra work and a change in
work. The change order must describe the scope of the extra work or change in work,
and the cost to be added or subtracted from this Agreement. The City shall not require
Contractor to perform any extra work or a change in work without written authorization.
A change order shall not be enforceable against the City unless the change order
complies with this provision.

9. Term

Contractor will perform the services set forth in the Scope of Services and in any
approved change orders pursuant to section 1 of this Agreement, the term of which
shall commence as of , and shall expire one year following the City's
acceptance of the work pursuant to this Agreement.

10. Independent Contractor

Contractor shall at all times during the term of this Agreement perform the
services described in this Agreement as an independent contractor, and hereby waives
any claims for any compensation or benefits afforded to City employees and not to
independent contractors.

11. Civil Code Section 1542 Waiver

a. Contractor expressly waives any and all rights and benefits conferred
upon it by the provisions of section 1542 of the California Civil Code which reads as
follows:
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“A general release does not extend to claims which the creditor does not know or
suspect to exist in his or her favor at the time of executing the release, which if
known by him or her must have materially affected his or her settlement with the
debtor.”

b. This waiver shall be effective as a bar to any and all actions, fees,
damages, losses, claims, liabilities and demands of whatsoever character, nature and
kind that are known or unknown, or suspected or unsuspected, including, without
limitation, claims of entitlements under the California Public Employees’ Retirement
System (CalPERS) that are only afforded to employees and not independent
contractors. Contractor further represents and warrants that it understands this waiver
and that if it does not understand this waiver, it shall seek the advice of a qualified
attorney before executing this Agreement.

Initials

12. Acceptance of Work

Acceptance of the work shall be by action of the City Council or its designee.
Neither the acceptance nor prior inspections or failure to inspect shall constitute a
waiver by the City of any defects in the work. From and after acceptance, the work shall
be owned and operated by the City. As a condition to acceptance, Contractor shall
certify to the City in writing that all of the work has been performed in strict conformity
with this Agreement and that all costs have been paid, satisfactory to the City,
guaranteeing such performance.

13. Warranty

a. In addition to Contractor's other obligations under this Agreement,
Contractor warrants all work and materials to be of good quality and fit for the purpose
and intended use. Contractor shall also repair, replace and restore any other work
which is displaced in correcting defective work as well as other portions of the work
which the City by reason of such defects reasonably suspects may also be defective. In
the event of a failure to commence with the compliance of above-mentioned conditions
within seven calendar days after being notified in writing or failure to diligently pursue
such compliance to completion, the City is hereby authorized to proceed to have the
defects repaired and made good at the expense of Contractor who hereby agrees to
pay the cost and charges therefor immediately on demand.
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b. If, in the opinion of the City, nonconforming work creates a dangerous
condition or requires immediate correction or repair to prevent further loss to the City or
to prevent interruption of operations, the City shall attempt to give the Contractor notice.
If Contractor cannot be contacted or does not comply with the City’s request for
correction within a reasonable time as determined by the City, the City may proceed to
make such correction or provide such repair. The costs of such correction or repair shall
be charged against Contractor, who agrees to make payment for said costs upon
demand. Corrective action by the City will not relieve Contractor or Contractor's sureties
or insurers of the guarantees and indemnities of this Agreement.

C. This section does not in any way limit the City’s remedies available under
the law, or the guarantee on any items for which a longer guarantee is specified or on
any items for which a manufacturer or supplier gives a longer guarantee period.
Contractor agrees to act as a co-guarantor with such manufacturer or supplier and shall
furnish the City all appropriate guarantees or warranty certificates upon completion of
the project. No manufacturer's guarantee period shall in any way limit the liability of
Contractor or Contractor's sureties and insurers under the indemnity or insurance
provisions of this Agreement.

14. Indemnification

a. Contractor shall defend, indemnify and hold harmless the City, their
officers, officials, agents, employees and volunteers from and against any and all
claims, demands, actions, losses, damage, injuries, and liability, direct or indirect
(including any and all costs and expenses in connection therewith) arising out of the
performance of this Agreement, except for any such claim arising out of the sole
negligence or willful misconduct of the City, or their officers, agents, employees or
volunteers.

b. The City does not, and shall not, waive any rights that it may have against
Contractor under this Section because of the acceptance by the City, or the deposit with
the City, of any insurance policy or certificate required pursuant to this Agreement. The
hold harmless, indemnification and duty to defend provisions of this Section shall apply
regardless of whether or not said insurance policies are determined to be applicable to
the claim, demand, action, damage, liability, loss, cost or expense described herein.

C. Notwithstanding the foregoing provisions of this section, Contractor shall
not be responsible for damages or be in default or deemed to be in default by reason of
delay caused by strikes, lockouts, accidents, or acts of God, or the failure of the City to
furnish timely information or to approve or disapprove Contractor’'s work promptly, or by
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reason of delay or faulty performance by the City, construction contractors, or
governmental agencies, or by reason of any other delays beyond Contractor’s control,
or for which Contractor is without fault.

15. Default

a. Failure or delay by any party to this Agreement to perform any material
term or provision of this Agreement shall constitute a default under this Agreement;
provided however, that if the party who is otherwise claimed to be in default by the other
party commences to cure, correct or remedy the alleged default within fifteen days after
receipt of written notice specifying such default and shall diligently complete such cure,
correction or remedy, such party shall not be deemed to be in default hereunder.

b. The party which may claim that a default has occurred shall give written
notice of default to the party in default, specifying the alleged default. Delay in giving
such notice shall not constitute a waiver of any default nor shall it change the time of
default; provided, however, the injured party shall have no right to exercise any remedy
for a default hereunder without delivering the written default notice, as specified herein.

C. Any failure or delay by a party in asserting any of its rights or remedies as
to any default shall not operate as a waiver of any default or of any rights or remedies
associated with a default.

d. In the event that a default of any party to this Agreement may remain
uncured for more than fifteen days following written notice, as provided above, a
"breach" shall be deemed to have occurred. In the event of a breach, the injured party
shall be entitled to seek any appropriate remedy or damages by initiating legal
proceedings.

16. Licenses, Certifications and Permits

Contractor represents that it has obtained and will maintain at all times during the
term of this Agreement all professional and/or business licenses, certifications and/or
permits necessary for performing the services described in this Agreement.

17. Labor Laws, Prevailing Wages

a. All work or services performed within the State of California pursuant to
this Agreement by Contractor, Contractor’'s employees and independent contractors, or
Contractor’'s subcontractors and its subcontractors’ employees and independent
contractors shall be performed by individuals lawfully permitted to perform such work or
services in the State of California and/or the United States of America pursuant to all
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applicable State and/or Federal labor laws, rules and regulations including, but not
limited to, any State or Federal law, rule or regulation prohibiting the employment of
undocumented workers or any other person not lawfully permitted to perform said work
or services in the State of California or the United States of America.

b. Contractor represents that it is an equal opportunity employer and shall
not discriminate against any subcontractor, employee, or applicant (“person”) for
employment because of race, religious creed, color, national origin, ancestry, physical
disability, mental disability, medical condition, marital status, sex, age or sexual
orientation. Unless otherwise permitted under the law, Contractor shall not refuse to
hire or employ any such person or refuse to select any such person for a training
program leading to employment, or bar or discharge any such person from employment
or from a training program leading to employment, or otherwise discriminate against any
such person in compensation or in terms, conditions, or privileges of employment.

C. Contractor and all of Contractor’'s subcontractors, if any, shall pay each
employee engaged in all applicable trades or occupation not less than the prevailing
hourly wage rate for work of a similar character in the locality in which the public work is
performed, and not less than the general prevailing rate of per diem wages for holiday
and overtime work. In accordance with the provisions of Section 1770 of the California
Labor Code (“Labor Code”), the Director of Department of Industrial Relations of the
State of California has determined the general prevailing rates of wages and employer
payments for health and welfare, pension, vacation, travel time, and subsistence pay as
provided for in Labor Code Section 1773.8, apprenticeship or other training programs
authorized by Labor Code Section 3093 and similar purposes applicable to the work to
be done. Said wages are available through the California Department of Industrial
Relations’ Internet website at http://www.dir.ca.gov/dIsr/PWD/index.htm and are on file
at City Hall, as provided in Section 1773.2 of the Labor Code. Said rates shall be
posted at the Project site where work is to be performed, in accordance with Labor
Code Section 1773.2. Contractor shall access a copy of the wage rate determination
and shall make all subcontractors, if any, aware of the determination. As the wage
determination for each craft reflects an expiration date, it shall be the Contractor’s
responsibility to ensure that the prevailing wage rates of concern are current and paid.
Subject to the safe harbor provisions of Labor Code Section 1775, Contractor shall
forfeit to the City an amount not to exceed two hundred dollars ($200) for each calendar
day or portion thereof, as set by the Labor Commissioner in accordance with the terms
of Labor Code section 1775, for each laborer, workmen or mechanics employed that is
paid less than the general prevailing rate of wages herein referred to and stipulated for
any work done under the proposed contract, by him, or by any subcontractor under him,
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in violation of the provisions of the Labor Code, and in particular, Sections 1770 to 1781
inclusive. Contractor and any and all or its subcontractors shall forfeit to the City
twenty-five dollars ($25) for each worker employed in the performance of this
Agreement for each calendar day during which the worker is required or permitted to
work more than eight (8) hours in any one calendar day and forty (40) hours in any one
calendar week in violation of the provisions of Section 1813 of the Labor Code.

d. Contractor and all subcontractors hired to perform any work under the
Project shall keep accurate payroll records, including the name, address, social security
number, work classification, straight time and overtime hours worked each day and
week, and the actual per diem wages paid to each worker, in accordance with Section
1776 of the Labor Code. Payroll records shall be on forms provided by the Division of
Labor Standards Enforcement (“DLSE”) or in a manner containing the same information
as the forms provided by the DLSE. Failure to comply with the above may result in
monetary penalties to the Contractor or affected subcontractor. Payroll records shall be
verified by written declaration made under penalty of perjury, that the information
contained in the records is true and correct. Contractor and any and all subcontractors
shall make a certified copy of all payroll records available for inspection by DLSE, the
City or any member of the public and otherwise provide certified copies of such records
to any of the foregoing within ten (10) days of Contractor’'s and subcontractor’s receipt
of written request therefor. Failure to comply with the above may result in monetary
penalties, in accordance with Labor Code Section 1776(d) and (h).

e. Notwithstanding anything else to the contrary, Contractor hereby
acknowledges that all contractors must be registered with the Department of Industrial
Relations (“Department”) pursuant to Labor Code Section 1725.5 in order to be qualified
to bid on, be listed in a bid proposal, subject to the requirements of Section 4104 of the
Public Contract Code, or engage in the performance of any public work contract,
including this Agreement, that is subject to the payment of prevailing wages. Contractor
represents and warrants that Contractor is registered with the Department in the
manner prescribed by the Department and has paid the requisite application fee, as
required by Labor Code Section 1725.5. Moreover, prior to Contractor entering into any
contracts with any subcontractor, Contractor shall obtain proof that all such
subcontractors have also registered with the Department in accordance with Section
1725.5.

18. Notices

a. Any notice to be provided pursuant to this Agreement shall be in writing,
and all such notices shall be delivered by personal service or by deposit in the United
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States mail, certified or registered, return receipt requested, with postage prepaid, and
addressed to the parties as follows:

To the City: Mark W. Sambito,Director of Public Works
City of Rancho Mirage
69-825 Highway 111
Rancho Mirage, CA 92270
Telephone: (760) 770-3224
Facsimile: (760) 770-3261
Email: marks@RanchoMirageCA.gov

To Contractor:

C. Notices, payments and other documents shall be deemed delivered upon
receipt by personal service or as of the second (2nd) day after deposit in the United
States mail.

19. General Conditions

a. Severability. If any one or more of the sentences, clauses, paragraphs or
sections contained herein is declared invalid, void or unenforceable by a court of
competent jurisdiction, the same shall be deemed severable from the remainder of this
Agreement and shall not affect, impair or invalidate any of the remaining sentences,
clauses, paragraphs or sections contained herein.

b. Governing Law. The validity of this Agreement and any of its terms or
provisions, as well as the rights and duties of the parties under this Agreement, shall be
construed pursuant to and in accordance with California law.

C. Cumulative Remedies. Except with respect to rights and remedies
expressly declared to be exclusive in this Agreement, the rights and remedies of the
parties are cumulative and the exercise by either party of one or more of such rights or
remedies shall not preclude the exercise by it, at the same or different times, of any
other rights or remedies for the same default of any other default by the other party.

d. Venue. All proceedings involving disputes over the terms, provisions,
covenants or conditions contained in this Agreement and all proceedings involving any
enforcement action related to this Agreement shall be initiated and conducted in the
applicable court or forum in Riverside County, California.

25



e. Litigation Expenses and Attorneys Fees. In the event any action, suit or
proceeding is brought for the enforcement of, or the declaration of any right or obligation
pursuant to this Agreement or as a result of any alleged breach of any provision of this
Agreement, the prevailing party in such suit or proceeding shall be entitled to recover its
costs and expenses, including reasonable attorney's fees, from the losing party, and
any judgment or decree rendered in such a proceeding shall include an award thereof.

f. Counterparts. This Agreement may be executed in counterparts, each of
which shall be deemed to be an original.

g. Entire Agreement. This Agreement contains all of the covenants and
agreements between the parties with respect to the subject matter of this Agreement,
and supersedes any and all other agreements, either oral or written, between the City
and Contractor. Each party to this Agreement acknowledges that no representations,
inducements, promises, or agreements have been made by or on behalf of any party
except those covenants and agreements embodied in this Agreement. No agreement,
statement, or promise not contained in this Agreement shall be valid or binding.

h. Conflicts of Interest. Contractor covenants that it does not have any
interest, nor shall it acquire an interest, directly or indirectly, which would conflict in any
manner with the performance of Contractor's services under this Agreement. In the
event the City officially determines that Contractor must disclose its financial interests
by completing and filing a Fair Political Practices Commission Form 700, Statement of
Economic Interests, Contractor shall file the subject Form 700 with City Hall, as
specified under the Notice provisions of this Agreement, pursuant to the written
instructions provided by the City.

i.Termination.This Agreement may be terminated by the City immediately for
cause. The City may terminate this Agreement without cause upon thirty (30) days’
written notice of termination. Upon termination, Contractor shall be entitled to
compensation for services performed up to the effective date of termination.
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be
executed as of the date first written above.

CITY OF RANCHO MIRAGE

Randal K. Bynder, City Manager
By lts:

APPROVED AS TO CONTENT:

Mark W Sambito, Director of Public
Works

ATTEST:

Cynthia Scott, City Clerk

APPROVED AS TO FORM:

Steven B. Quintanilla, City Attorney
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EXHIBIT “A”

SCOPE OF SERVICES

SEE ATTACHED PROPOSAL
DATED
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EXHIBIT “B”

PAYMENT BOND

We, ,as Principal, and , as
Surety, jointly and severally, firmly bind ourselves, our heirs, representatives, successors and
assigns, as set forth herein, to the City of Rancho Mirage (“CITY”) and those for whose benefit
this bond insures in the sum of U.S. Dollars and No Cents
$ ). CITY and Principal have entered into an agreement, or are about to enter into
the agreement attached hereto and incorporated by reference, for the construction of
improvements for the property referenced in said agreement. Surety herein approves of the
terms and conditions of said agreement and binds itself to faithfully perform the obligations of
Principal therein if Principal fails to so perform. Surety acknowledges that the agreement herein
referenced shall be that document as executed by CITY and Principal. If Principal or any of
Principal's contractors or subcontractors, fails to pay any of the persons named in Section 9000
et seq. of the California Civil Code employed in the performance of the agreement for materials
furnished or for labor thereon of any kind, or for amounts due under the Unemployment
Insurance Code with respect to such work or labor, then Surety shall pay the same in an
amount not exceeding the sum specified above, and also shall pay, in case suit is brought upon
this bond, such reasonable attorneys' fees as shall be fixed by the court.

Surety agrees that it shall pay the amounts due the persons above named and diligently
perform the agreement upon Principal's default after notice and within the time specified in the
agreement. If Surety fails to perform within the times specified in the agreement, Surety shall
promptly on demand deposit with CITY such amount as CITY may reasonably estimate as the
cost of completing all of Principal's obligations. Surety's obligation for payment herein shall
extend, notwithstanding any controversy between Principal and CITY regarding Principal's
failure under the agreement. Principal and Surety agree that any payment by Surety pursuant
to this paragraph should be conclusively presumed between the parties herein to relieve, as
demanded, Surety's obligation herein and shall be deemed proper payment as between
Principal and Surety.

This bond shall insure to the benefit of any and all of the persons named in Section 9000 et seq.
of the California Civil Code so as to give a right of action to them or their assigns in any suit
brought upon this bond.

Surety agrees that no change, extension of time, alteration, or addition to the terms of the
agreement, or the work to be performed thereunder, or the plans and specifications, or any
matters unknown to Surety which might affect Surety's risk, shall in any way affect its obligation
on this bond, and it does hereby waive notice thereof.

Principal and Surety agree that should CITY become a party to any action on this bond, that

each will also pay CITY'S reasonable attorneys' fees incurred therein in addition to the above
sums.
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Executed this day of , 20

Seal of Corporation By

Authorized Representative of Principal
Title

(ATTACH ACKNOWLEDGEMENT) By

Authorized Representative of Principal
Title

Any claims under this bond may be addressed to: (check one)

Surety's agent for service

of process in California: ()
Surety Company
Name Street Number
Street Number City and State
City and State Telephone Number

Telephone Number
By

Attorney in Fact or other
Representative

(ATTACH ACKNOWLEDGEMENT OF AUTHORIZED REPRESENTATIVE)
()

Company Agent

Street Number
APPROVED AS TO FORM:

City and State

City Attorney

Furnish the name, address and phone number of the company agent as well as the surety
company.

Sureties must be authorized to do business in and have an agent for service of process in
California and be on the accredited list of the United States Treasury Department (their bonds
will be limited to such amounts as would be acceptable to the Treasury Department), and
otherwise meet the requirements of the agreement.
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EXHIBIT “C”

PERFORMANCE BOND

We, , as
Principal, and , as
Surety, jointly and severally, firmly bind ourselves, our heirs, representatives, successors and
assigns, as set forth herein, to the City of Rancho Mirage (“CITY”) for payment of the penal sum
of U.S. Dollars and No Cents ($ ). CITY
and Principal have entered into an agreement, or are about to enter into the agreement
attached hereto and incorporated by reference, for the construction of improvements for the
property referenced in said agreement. Surety herein approves of the terms and conditions of
said agreement and binds itself to faithfully perform the obligations of Principal therein if
Principal fails to so perform. Surety acknowledges that the agreement herein referenced shall
be that document as executed by CITY and Principal.

THE CONDITION OF THIS OBLIGATION IS SUCH that if the Principal shall in all things stand
to and abide by, and well and truly keep and perform all of the covenants, conditions, and
provisions in said agreement, and any alteration thereof made as therein provided, on
Principal's part to be kept and performed at the time and in the manner therein specified, and
shall indemnify and save harmless the CITY, CITY’S engineer, and their consultants, and each
of their officials, directors, officers, employees and agents, as therein stipulated, then this
obligation shall become null and void; otherwise, it shall be and remain in full force and effect.

Surety agrees that should it fail to take over and diligently perform the agreement upon
Principal's default after notice and within the time specified in the agreement, Surety will
promptly on demand deposit with CITY such amount as CITY may reasonably estimate as the
cost of completing all of Principal's obligations. Surety's obligation for payment herein shall
extend, notwithstanding any controversy between Principal and CITY regarding Principal's
failure under the agreement should be conclusively presumed between the parties herein to
relieve, as demanded, Surety's obligations herein and shall be deemed proper payment as
between Principal and Surety.

Surety agrees that no change, extension of time, alteration, or addition to the terms of the
agreement, or the work to be performed thereunder or the plans and specifications, or any
matters unknown to Surety which may affect Surety's risk shall in any wise affect its obligation
on this bond, and it does thereby waive notice thereof.

Principal and Surety agree that if the CITY is required to engage the services of an attorney in
connection with the enforcement of this bond, each shall pay CITY'S reasonable attorneys' fees
incurred, with or without suit, in addition to the above sum.
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Executed this day of , 20

Seal of Corporation
By
Authorized Representative of Principal
Title

By
Authorized Representative of Principal
Title

(ATTACH ACKNOWLEDGEMENT OF AUTHORIZED REPRESENTATIVES)
Any claims under this bond may be addressed to: (check one)

Surety's agent for service

of process in California: ()
Surety Company
Name Street Number
Street Number City and State
City and State Telephone Number

Telephone Number
By

Attorney in Fact or other
Representative

(ATTACH ACKNOWLEDGEMENT OF AUTHORIZED REPRESENTATIVE)

()

Company Agent

Street Number
APPROVED AS TO FORM:

City and State

City Attorney Telephone

Furnish the name, address and phone number of the company agent as well as the surety
company.

Sureties must be authorized to do business in and have an agent for service of process in
California and be on the accredited list of the United States Treasury Department (their bonds
will be limited to such amounts as would be acceptable to the Treasury Department), and
otherwise meet the requirements of the agreement.

29



EXHIBIT “F”

ACKNOWLEDGEMENT OF INSURANCE ENDORSEMENTS

In recognition of (“Company”) having submitted a proposal
to the City of Rancho Mirage Request for Proposals for Intersection Traffic Signal Wire
Upgrade Services, dated May 18, 2016 (“RFP”), issued by the City of Rancho Mirage
(“City”), and in further recognition that the City requires Company to comply with certain
insurance requirements as set forth in Sections 4 and 5 (“Insurance Provisions”) of the
Agreement (which Agreement is defined in and made part of the RFP), | represent that |
am authorized to sign on behalf of the insurance company listed below (“Insurer”), and
by signing below, | acknowledge, warrant and represent that Insurer possesses the
ability to, and if requested by Company, shall furnish all the insurance endorsements
prescribed in the Insurance Provisions within thirty (30) days of contract award, as
respecting o worker's compensation and/or o commercial general liability and/or o
commercial vehicle liability insurance and/or o professional liability [PLEASE CHECK
ALL THAT APPLY].

Name of Insurer [Print]

Name, Title [Print]

Signature

N:\RNCH\0008-09 General Matters\DOC\6003 — RFP Traffic Signal Wire Upgrade (Redline 05.18.16).docx
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