
TRAFFIC SIGNAL NOTES
GENERAL
1. ITEM NUMBER REFERS TO THE APPROPRIATE SECTION OF THE STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION - COLORADO
DEPARTMENT OF TRANSPORTATION LATEST EDITION UNLESS SPECIFIED.

2. FOR WORK INVOLVING XCEL ENERGY, THE CONTRACTOR SHALL COMPLY WITH
THE LATEST VERSION OF THE FRANCHISE AGREEMENT IN PLACE BETWEEN THE
CITY & COUNTY OF DENVER AND XCEL ENERGY UNLESS OTHERWISE SPECIFIED.
XCEL ENERGY SHALL PROVIDE POWER SOURCE WITHIN 10' OF TRAFFIC SIGNAL
CABINET. TRAFFIC SIGNAL EQUIPMENT MUST BE APPROVED BY THE CITY AND
COUNTY OF DENVER PRIOR TO ORDERING. THEREFORE ALL TRAFFIC SIGNAL
AND TRAFFIC STREET LIGHT POLES SUBMITTALS, WITH THE EXCEPTION OF THE
XCEL ENERGY OWNED STREET LIGHT POLES, SHALL BE MADE TO THE CITY &
COUNTY OF DENVER DEPARTMENT OF TRANSPORTATION & INFRASTRUCTURE
(DOTI) TRANSPORTATION OPERATIONS OR AS DESIGNATED BY THE ENGINEER.
NO TRAFFIC SIGNAL EQUIPMENT, POLES/MAST ARMS, OR TRAFFIC STREET LIGHT
POLES SHALL BE ORDERED UNTIL A SUBMITTAL HAS BEEN ACCEPTED FROM
CITY & COUNTY OF DENVER DOTI TRANSPORTATION OPERATIONS. ALL TRAFFIC
SIGNAL EQUIPMENT, POLES/MAST ARMS, AND TRAFFIC STREET LIGHTS SHALL BE
WIRED INTO THE ELECTRIC METER. CITY & COUNTY OF DENVER OWNED STREET
LIGHTING POLES AND FACILITIES SHALL COMPLY WITH THE CITY & COUNTY OF
DENVER STREET LIGHTING DESIGN GUIDELINES AND DETAILS.

3. XCEL ENERGY TO REMOVE ONLY XCEL OWNED POLES AND EXISTING STREET
LIGHTING. THE CONTRACTOR SHALL REMOVE ALL OTHER SIGNAL EQUIPMENT
INCLUDING ALL CITY OWNED SIGNAL POLES WITH OR WITHOUT STREET
LIGHTING, MAST ARMS, SPAN WIRE POLES, PEDESTAL POLES, SIGNAL HEADS,
SPAN WIRE, PUSH BUTTONS, PULL BOXES, CONTROLLER CABINETS AND ALL
FOUNDATIONS AS SHOWN ON THE PLANS. CONTRACTOR SHALL REPAIR ALL
SIDEWALK AND OTHER CONCRETE AFTER REMOVALS OR AS DIRECTED AND
APPROVED BY DENVER DOTI TRANSPORTATION OPERATIONS. XCEL ENERGY
OWNED STREET LIGHTING POLES AND FACILITIES SHALL COMPLY WITH XCEL
ENERGY STANDARDS AND DETAILS.

4. ALL SALVAGED SIGNAL EQUIPMENT REMOVED REMAINS THE PROPERTY OF THE
CITY & COUNTY OF DENVER AND MUST BE DELIVERED TO DENVER DOTI
TRANSPORTATION OPERATIONS AT 5440 ROSLYN STREET. COORDINATE WITH
DOTI TRANSPORTATION OPERATIONS PROJECT INSPECTOR AT (720) 865-4000
PRIOR TO DELIVERY.

5. NO TRAFFIC SIGNAL SHALL BE TURNED ON OR TURNED OFF ON A FRIDAY OR
PRIOR TO A HOLIDAY WITHOUT PRIOR AUTHORIZATION FROM DENVER DOTI
TRANSPORTATION OPERATIONS (720) 865-4000. NO TRAFFIC SIGNAL SHALL BE
TURNED ON WITHOUT PERMANENT SIGNING AND STRIPING. ALL TRAFFIC
SIGNALS CONSTRUCTED SHALL SUCCESSFULLY COMPLETE THE TURN-ON
CHECKLIST PRIOR TO TURN ON.

6. AT A MINIMUM, THE FOLLOWING ADDITIONAL EQUIPMENT SHALL BE REQUIRED
FOR ALL NEW TRAFFIC SIGNALS:
VEHICLE DETECTION:

VIDEO DETECTION CAMERAS, ONE PER EACH APPROACH UNLESS
OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI ENGINEER.
CONTACT DOTI FOR CURRENT VIDEO DETECTION CAMERA SPECIFICATIONS.

PEDESTRIAN DETECTION:
PEDESTRIAN PUSHBUTTONS, EIGHT PER EACH INTERSECTION UNLESS
OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI ENGINEER.
CONTACT DOTI FOR CURRENT PEDESTRIAN DETECTION SPECIFICATIONS.

ANCILLARY EQUIPMENT:
CCTV, ONE PER EACH INTERSECTION UNLESS OTHERWISE SPECIFIED BY CITY

& COUNTY OF DENVER DOTI ENGINEER.
REAL-TIME TRAVELER DATA COLLECTION DEVICE, ONE PER EACH

INTERSECTION UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY OF
DENVER DOTI ENGINEER.

ETHERNET SWITCH, ONE PER EACH INTERSECTION UNLESS OTHERWISE
SPECIFIED BY CITY & COUNTY OF DENVER DOTI ENGINEER.

GATOR PATCH CONNECTION, ONE PER EACH INTERSECTION UNLESS
OTHERWISE SPECIFIED BY THE CITY AND COUNTY OF DENVER DOTI
ENGINEER.

UNINTERRUPTIBLE POWER SUPPLE (UPS), ONE PER EACH INTERSECTION
UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI
ENGINEER.

EMERGENCY VEHICLE PREEMPTION UNITS AND INTERFACE CARDS, ONE UNIT
PER EACH APPROACH AND TWO FOUR-CHANNEL INTERFACE CARDS PER
EACH INTERSECTION UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY
OF DENVER DOTI ENGINEER.

POWER SOURCE AND ELECTRIC METER, ONE PER EACH INTERSECTION
UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI
ENGINEER.

FIELD TELEMETRY, ONE PER EACH INTERSECTION UNLESS OTHERWISE
SPECIFIED BY CITY & COUNTY OF DENVER DOTI ENGINEER.

CAT 6 CABLE, ONE PER EACH SIGNAL POLE UNLESS OTHERWISE SPECIFIED
BY CITY & COUNTY OF DENER DOTI ENGINEER.

CABINET AND CONTROLLER, ONE PER EACH INTERSECTION UNLESS
OTHERWISE SPECIFIED BY CITY AND COUNTY DOTI ENGINEER.

OVERHEAD SIGNAL INSTALLATION SHALL HAVE RETROFLECTIVE BACKING
PLATES.

CONTACT DOTI FOR CURRENT ANCILLARY EQUIPMENT SPECIFICATIONS.

7. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO OBTAIN ADDRESSING
INFORMATION FOR A TRAFFIC SIGNAL ELECTRIC METER: CONTACT CITY &
COUNTY OF DENVER RIGHT OF WAY AT DENVER.ROW@DENVERGOV.ORG. THE
CONTRACTOR SHALL COORDINATE WITH XCEL ENERGY AS NEEDED FOR
TRAFFIC SIGNAL POWER SOURCE DESIGN.

HARDWARE

8. POLYCARBONATE SIGNAL HEADS ARE REQUIRED FOR ALL TRAFFIC SIGNALS
AND PEDESTRIAN SIGNALS. ALL POLYCARBONATE HEADS SHALL BE DARK OLIVE
GREEN IN CONFORMANCE WITH FENDERAL SPECIFICATION 14056.

9. BACKPLATES WITH AN ENGINEERING GRADE YELLOW RETRO-REFLECTIVE
BORDER SHALL BE PROVIDED ON ALL OVERHEAD SIGNAL HEADS.

10. ALL HARDWARE INCLUDING SPACERS, ELBOWS, AND POLE PLATES SHALL BE
PAINTED DARK OLIVE GREEN IN CONFORMANCE WITH FEDERAL SPECIFICATION
14056.

11. LIGHT EMITTING DIODE (LED) SIGNAL LENSES SHALL BE INSTALLED IN ALL
SIGNAL INDICATIONS (RED, YELLOW, GREEN, AND WALK, DON'T WALK, AND
COUNTDOWN PEDESTRIAN SIGNAL HEAD INDICATIONS).

12. CONTRACTOR SHALL INSTALL THE SIGNAL POLES AND PEDESTALS AT THE
EXACT LOCATION AND ELEVATION AS SHOWN IN THE PLAN UNLESS AUTHORIZED
BY THE ENGINEER. CONTRACTOR SHALL FIELD VERIFY THE LOCATIONS AND
ELEVATIONS WITH THE CITY & COUNTY OF DENVER DOTI ENGINEER PRIOR TO
START OF WORK.

13. PEDESTRIAN PUSH BUTTON SHALL BE IN COMPLIANCE WITH THE MUTCD. PUSH
BUTTONS SHOULD BE LOCATED BETWEEN 1.5 AND 6' FROM THE EDGE OF THE
CURB, SHOULDER, OR PAVEMENT.

13.5 ALL SIGNAL HEADS (NOT RIGIDLY SUPPORTED TOP AND BOTTOM) SHALL BE
CONSTRUCTED OF DIE CAST ALUMINUM AND PAINTED DARK OLIVE GREEN IN
CONFORMANCE WITH FEDERAL SPECIFICATION 14056 (12" DIAMETER ONLY).

CONSTRUCTION
14. ALL CONDUIT SHALL BE SCHEDULE 80 PVC OR HDPE. TWO 3-INCH CONDUITS

SHALL BE BROUGHT INTO THE POLE BASE FOR ALL MAST ARM POLES. TWO
2-INCH CONDUITS OR ONE 3-INCH CONDUIT SHALL BE BROUGHT INTO THE POLE
BASE FOR ALL SIGNAL POLES WITHOUT MAST ARM.

15. ONE PULL BOX TO BE INSTALLED AT LOCATIONS SHOWN AS       . CABINET
CORNER PULL BOX SHALL BE A TYPE C PULL BOX AND THE POLE BOXES AT THE
OTHER THREE CORNERS SHALL BE A TYPE B PULL BOX. DESIGNATE ON LID
"TRAFFIC" FOR SIGNAL CABLES BY PHYSICALLY EMBOSSING, NOT PAINTING.
PULL BOX FOR COMMUNICATION CONDUITS SHALL BE THE        (COMM) AND CAN
BE SPECIFIED ON THE PLAN AS        (SPECIAL). COMMUNICATION PULL BOX LIDS
SHALL BE DESIGNATED "TRAFFIC COMM" BY PHYSICALLY EMBOSSING, NOT
PAINTING. SEE STD. DWG. NO. 16.1.7 FOR PULL BOX DIMENSIONS. A TYPE C PULL
BOX SHALL TYPICALLY BE REQUIRED FOR THE CONTROL CABINET ("HOMERUN")
CORNER UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI
ENGINEER.

16. A SINGLE 3 INCH CONDUIT SHALL BE REQUIRED AND INSTALLED FROM THE
TRAFFIC COMM PULL BOX TO THE TRAFFIC SIGNAL CONTROLLER CABINET.
CONDUIT SHALL BE SCHEDULE 80 PVC CONDUIT.

17. INTERCONNECT CONDUIT PULL BOXES SHALL BE PLACED AT 500 FOOT MAXIMUM
SPACING, OR OTHERWISE DIRECTED BY CITY & COUNTY OF DENVER DOTI
ENGINEER.

18. INSTALL WATER VALVE PULL BOX 3P AND 2 INCH SCHEDULE 80 PVC CONDUIT
FOR LOOP DETECTION INTERCEPT WHERE SHOWN ON PLANS. SEE STD DWG NO
16.1.5.

19. ALL HOLES IN TRAFFIC SIGNAL POLES TO BE DRILLED OR SAWED. INSTALLING
HOLES BY BURNING WITH A TORCH IS NOT APPROVED.

20. FOR MAST ARM MOUNTED SIGNAL HEADS, THE BOTTOM OF ALL OVERHEAD
MOUNTED SIGNAL HEADS SHALL BE ON THE SAME HORIZONTAL PLANE AND
HAVE A MINIMUM CLEARANCE OF 18' AND A MAXIMUM CLEARANCE OF 19' ABOVE
THE CROWN OF PAVEMENT SURFACE, UNLESS OTHERWISE SPECIFIED BY CITY &
COUNTY OF DENVER DOTI ENGINEER.

21. FOR SPAN WIRED MOUNTED SIGNAL HEADS, THE BOTTOM OF ALL OVERHEAD
MOUNTED SIGNAL HEADS SHALL BE ON THE SAME HORIZONTAL PLANE AND
HAVE A MINIMUM CLEARANCE OF 16'-6" ABOVE THE CROWN OF PAVEMENT
SURFACE, UNLESS OTHERWISE SPECIFIED BY CITY & COUNTY OF DENVER DOTI
ENGINEER. ALL SPAN WIRE SHALL INCLUDE A BOTTOM WIRE OR WIND TETHER.

22. EXISTING SIGNAL FACES SHALL REMAIN VISIBLE AND ILLUMINATED UNTIL NEW
SIGNALS ARE TURNED ON. BLOCKING OF EXISTING FACE BY NEW FACE WILL
REQUIRE NEW FACE TO BE TEMPORARILY WIRED FOR ILLUMINATION.

23. ANCHOR BOLTS SHALL NOT BE TRIMMED UNTIL SIGNAL POLE BASE ELEVATION IS
APPROVED BY CITY & COUNTY OF DENVER DOTI ENGINEER.

24. THE EXISTENCE, LOCATION AND CHARACTERISTICS OF UNDERGROUND UTILITY
INFORMATION SHOWN ON THESE PLANS HAVE BEEN OBTAINED FROM A REVIEW
OF AVAILABLE RECORD DATA. NO REPRESENTATION IS MADE AS TO THE
ACCURACY OR COMPLETENESS OF SAID UTILITY INFORMATION. IT IS THE
CONTRACTOR'S RESPONSIBILITY TO VERIFY LOCATION AND DEPTHS BY
POTHOLING OF ALL UTILITIES WITH APPROPRIATE AGENCIES, AND TO TAKE
PRECAUTIONARY MEASURES TO PROTECT THE UTILITY LINES SHOWN AND ANY
OTHER LINES NOT OF RECORD OR NOT SHOWN ON THESE PLANS. ANY
CONFLICTS SHALL BE REPORTED IMMEDIATELY TO THE ENGINEER.

25. THE CONTRACTOR SHALL FIELD VERIFY CONDITIONS AND DIMENSIONS PRIOR
TO CONSTRUCTION.

26. THE CONTRACTOR SHALL VERIFY PROPERTY LIMITS PRIOR TO CONSTRUCTION
AND PLACE ALL NEW EQUIPMENT WITHIN THE CITY'S RIGHT OF WAY.

CONSTRUCTION (CONT.)
27. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO SEQUENCE THE

WORK SUCH THAT THERE WILL BE NO CONFLICTS AT ANY TIME BETWEEN
TRAFFIC PATTERNS AND TRAFFIC CONTROL DEVICES (NEW OR TEMPORARY)
WITHIN THE LIMITS OF CONSTRUCTION.

28. ALLTRAFFIC SIGNAL EQUIPMENT SHALL BE INSTALLED PER THE CITY AND
COUNTY OF DENVER TRAFFIC SIGNAL, SIGN AND PAVEMENT MARKING
STANDARDS, UNLESS OTHERWISE NOTED ON THESE PLANS.

29. SEE THE SIGNING AND MARKING PLANS FOR INSTALLATION OF SIGNS ON
TRAFFIC SIGNAL POLES AND MAST ARMS.

WIRING
30. ALL TRAFFIC SIGNAL WIRE CONNECTORS SHALL BE OF THE BUCHANAN CRIMP

COMPRESSION TYPE WITH COPPER NONFERROUS CONNECTORS AND IDEAL
WRAP-CAPS OR APPROVED EQUALS.

31. WIRE SPLICING IN THE PULL BOXES ARE NOT ALLOWED EXCEPT FOR THE LOOP
WIRES. ALL LOOP WIRES SHALL BE SPLICED IN THE WATER VALVE TRAFFIC PULL
BOXES.

32. THREE (3) SPARE CONDUCTORS SHALL BE PROVIDED TO EACH HAND HOLE AND
TO THE END OF EACH MAST ARM.

33. ALL SOLDERLESS CONNECTORS SHALL BE USED.

SIGNING
34. OVERHEAD STREET NAME SIGNS TO BE FURNISHED AND INSTALLED ON EACH

MAST ARM AS NOTED ON STD DWG NO 16.2.11. SIGN TO BE BOLTED ON 18 INCH
TELESPAR (OR APPROVED EQUAL) EXTENSION WHICH CONNECTS TO MAST ARM
BY USE OF ADAPTER SCREWED INTO HOUSING.

35. CONTRACTOR SHALL NOT REMOVE ANY REGULATORY TRAFFIC SIGNS UNLESS
SPECIFIED ON PLANS. CITY & COUNTY OF DENVER DOTI ENGINEER TO BE
NOTIFIED 48 HOURS PRIOR TO ANY SIGNING CHANGES AT (720) 865 4000.

36. ALL PERTINENT SIGNS AND PAVEMENT MARKINGS MUST BE IN PLACE AT THE
TIME A TRAFFIC SIGNAL CHANGE IS MADE, SUCH AS A NEW SIGNAL TURN ON,
AND OR CHANGES MADE TO EXISTING SIGNAL OPERATION.

CCD STD DWG SIGNAL DETAIL SHEETS:
SIGNAL DETAIL SHEETS
16.1.4, 16.1.5.1, 16.1.6, 16.1.7, 16.1.8, 16.1.9.1, 16.1.9.2, 16.1.10.1, 16.1.10.2, 16.1.11,
16.1.13.1, 16.1.13.2, 16.1.14, 16.1.25.2
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TRAFFIC SIGNAL LEGEND

CONTROLLER CABINET
(DOOR SHOWN ON RIGHT)

PULL BOX - TRAFFIC

EMERGENCY VEHICLE PREEMPTIVE SYSTEM
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VIDEO DETECTION CAMERA

CLOSED CIRCUIT TELEVISION CAMERA

BLANK OUT SIGN

MAST ARM MOUNTED SIGN
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PEDESTRIAN SIGNAL HEAD

PEDESTRIAN SIGNAL HEAD (COUNTDOWN)
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RECTANGULAR RAPID FLASHING BEACON

PEDESTRIAN PUSH BUTTON, "WAIT FOR WALK SIGNAL"
INDICATES LEFT, RIGHT, OR NO ARROW
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Eric Stein
Callout
add: UNLESS NOTED IN THE PLANS, PEDESTRIAN SIGNAL HEAD HOUSING TO BE LOCATED ON THE SIDE OF THE POLE TO BE ABOVE THE RAMP. PEDESTRIAN SIGNAL HEAD SHOWN OTHERWISE FOR CLARITY ONLY.
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60'40'20'

SCALE IN FEET

0

REMOVE SIGNAL POLE AND ALL ATTACHED EQUIPMENT

REMOVE SIGNAL CABINET, CONTROLLER, PULL BOXES AND WATER VALVE PULL BOXES

REMOVE SPAN WIRE, CABLE, AND ALL ATTACHED SIGNAL HEADS AND EQUIPMENT

REMOVE AND SALVAGE DETECTION CAMERA

REMOVE EXISTING POLE FOUNDATION TO MINIMUM DEPTH OF 1' BELOW FINISHED GRADE

EXISTING CONDUIT TO BE ABANDONED IN PLACE

REMOVE AND SALVAGE EMERGENCY VEHICLE PREEMPTION DETECTOR

RESET VIDEO DETECTION CAMERA

RESET EMERGENCY VEHICLE PREEMPTION DETECTOR

INSTALL TRAFFIC SIGNAL HEAD

INSTALL SIGNAL CABINET, CONTROLLER AND ASSOCIATED EQUIPMENT

INSTALL PUSH BUTTON

INSTALL CONDUIT

INSTALL SIGNAL POLE

INSTALL MAST ARM, POLE, AND FOUNDATION

INSTALL PULL BOX MARKED "TRAFFIC" ON LID

INSTALL CLOSED CIRCUIT CAMERA

INSTALL LUMINAIRE

INSTALL EMERGENCY VEHICLE PREEMPTION DETECTOR

INSTALL VIDEO DETECTION CAMERA (FLIR)

INSTALL ELECTRIC METER

INSTALL PEDESTRIAN PUSH BUTTON EXTENDER

PROTECTED PHASE

PERMISSIVE PHASE

PEDESTRIAN PHASE

1B

1F

1L

1M

3C

3D

3E

3F

3H

2L

1O

LEGEND:

3N

3V

PHASING DIAGRAM:
1 2 3 4

8765

N/A

N/A N/A

N/A

1D

3A

2P

1P

3W

3T

SIGNS:

3K

3Y

3B

Eric Stein
Cloud+

Eric Stein
Cloud+
Accessible pedestrians signals

Eric Stein
Cloud+

Eric Stein
Cloud+
why is this phase different than the others with a separate permissive right and flipped ped phase?

Eric Stein
Callout
place stop bars 10' back from crosswalk bars at traffic signals (typ)

Eric Stein
Callout
is turn lane necessary? if not, remove and add bike/ped protection (repeat comment)
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15'10'5'

SCALE IN FEET

0

INSET A INSET B

Eric Stein
Cloud+

Eric Stein
Cloud+
should be C

Eric Stein
Cloud+

Eric Stein
Cloud+
these foundations are typically quite small, is the sewer line preventing placing this pole in the correct spot? confirm depth and conflict

Eric Stein
Callout
place ped signal here so it's more over the ramp

Eric Stein
Callout
add no turn on red sign
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15'10'5'

SCALE IN FEET

0

INSET C

INSET D

INSET E

Eric Stein
Cloud+

Eric Stein
Cloud+
is this pull box necessary?

Eric Stein
Cloud+

Eric Stein
Cloud+
maybe another redundant pull box?

Eric Stein
Callout
add bump out, use directional ramps (repeat comment)
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----------------------------
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---------------------

*

TWO-SIDED

TWO-SIDED

2 1

1 2

3Z

3Z

PUSH
BUTTON TO
TURN ON
WARNING
LIGHTSLIGHTS

WARNING
TURN ON

BUTTON TO
PUSH PUSH

BUTTON TO
TURN ON
WARNING
LIGHTSLIGHTS

WARNING
TURN ON

BUTTON TO
PUSH

W11-2
30"x30"

RRFB

W16-7L
24"x12"

1 2

W11-2
30"x30"

RRFB

W16-7L
24"x12"

R10-25
9"x12"

R10-25
9"x12"
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INSTALL SOLAR-POWERED  RECTANGULAR RAPID FLASHING
BEACON SYSTEM, SEE CCD STD DWG NO. 16.1.25.2

3Z

LEGEND:

MORRISON RD. & S. STUART ST. / W. WALSH PL.

60'40'20'

SCALE IN FEET

0

SIGNS:

Eric Stein
Callout
place RRFB on the far sign of the ramp

Eric Stein
Callout
place RRFB on the far sign of the ramp

Eric Stein
Callout
is left turn lane necessary? if not, remove and shorten crossing distance

Eric Stein
Cloud+

Eric Stein
Cloud+
W16-7PR

Eric Stein
Cloud+

Eric Stein
Cloud+
W16-7PL


