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 1 
National Committee on Uniform Traffic Control Devices (NCUTCD) 2 

Recommended Changes to Proposed Text for 11th Edition of the MUTCD 3 
Docket Number: FHWA-2020-0001 4 

 5 
Federal Register Item Number: 499, 500, 501 6 
NPA MUTCD Section Number: Sections 6L.01 to 6L.08 7 
Legend: Base text shown in proposal is the NPA “clean” proposed text. 8 

• NCUTCD recommendation for text to be added in final rule. 9 
• NCUTCD recommendation for text to be deleted in final rule. 10 
• NCUTCD recommendation for text to be moved/relocated in final rule. 11 
• NPA text that was not previously approved by NCUTCD but is now approved. 12 
• Explanatory note: [Note that explains purpose of recommended change.] 13 

 14 
The following pages present NCUTCD recommendations for changes to the MUTCD NPA 15 
proposed text, tables, and figures for Chapter 6L.  Below is a short summary of the NCUTCD 16 
position for each section of this chapter.  A more detailed summary is provided at the beginning 17 
of each section.  18 

• NPA #499, Section 6L.01:  NCUTCD agrees with NPA content (no changes recommended) 19 
• NPA #N/A, Section 6L.02: Changes recommended based on Council action in spring 2021 20 
• NPA #500, Section 6L.03:  NCUTCD agrees with NPA content (no changes recommended) 21 
• NPA # N/A, Section 6L.04:  NCUTCD agrees with NPA content (no changes recommended) 22 
• NPA # 501, Section 6L.05:  NCUTCD agrees with NPA content (no changes recommended) 23 
• NPA #N/A, Section 6L.06:  NCUTCD agrees with NPA content (no changes recommended) 24 
• NPA #N/A, Section 6L.07:  NCUTCD agrees with NPA content (no changes recommended) 25 
• NPA #N/A, Section 6L.08:  NCUTCD agrees with NPA content (no changes recommended) 26 

 27 
 28 

CHAPTER 6L.  OTHER TTC ZONE TRAFFIC CONTROL DEVICES  29 
 30 
Section 6L.01 Comments:  NCUTCD agrees with 6L.01 as presented in the NPA. 31 
 32 
Section 6L.01  Temporary Traffic Control Signals  33 
Standard: 34 

Temporary traffic control signals (see Section 4D.10) used to control road user 35 
movements through TTC zones and in other TTC situations shall comply with the 36 
applicable provisions of Part 4. 37 
Support: 38 

Temporary traffic control signals are typically used in TTC zones such as temporary haul 39 
road crossings; temporary one-way operations along a one-lane, two-way highway; temporary 40 
one-way operations on bridges, reversible lanes, and intersections. 41 
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Standard: 42 
A temporary traffic control signal that is used to control traffic through a one-lane, 43 

two-way section of roadway shall comply with the provisions of Section 4O.02. 44 
Guidance: 45 

Where pedestrian traffic is detoured to a temporary traffic control signal, an accessible 46 
pedestrian signal (see Section 4K.01) should be provided for crossing along an alternate route.  47 

When temporary traffic control signals are used, conflict monitors typical of traditional 48 
traffic control signal operations should be used. 49 
Option: 50 

Temporary traffic control signals may be portable or temporarily mounted on fixed supports. 51 
Guidance: 52 

Temporary traffic control signals should only be used in situations where temporary traffic 53 
control signals are preferable to other means of traffic control, such as changing the work 54 
staging or work zone size to eliminate one-way vehicular traffic movements, using flaggers to 55 
control one-way or crossing movements, using STOP or YIELD signs, and using warning devices 56 
alone. 57 
Support: 58 

Factors related to the design and application of temporary traffic control signals include the 59 
following: 60 

A. Safety and road user needs; 61 
B. Work staging and operations; 62 
C. The feasibility of using other TTC strategies (for example, flaggers, providing space for 63 

two lanes, or detouring road users, including bicyclists and pedestrians); 64 
D. Sight distance restrictions; 65 
E. Human factors considerations (for example, lack of driver familiarity with temporary 66 

traffic control signals); 67 
F. Road-user volumes including roadway and intersection capacity; 68 
G. Affected side streets and driveways; 69 
H. Vehicle speeds; 70 
I. The placement of other TTC devices; 71 
J. Parking; 72 
K. Turning restrictions; 73 
L. Pedestrians; 74 
M. The nature of adjacent land uses (such as residential or commercial); 75 
N. Legal authority; 76 
O. Signal phasing and timing requirements; 77 
P. Full-time or part-time operation; 78 
Q. Actuated, fixed-time, or manual operation; 79 
R. Power failures or other emergencies; 80 
S. Inspection and maintenance needs; 81 
T. Need for detailed placement, timing, and operation records; and 82 
U. Operation by contractors or by others. 83 
Although temporary traffic control signals can be mounted on trailers or lightweight portable 84 

supports, fixed supports offer superior resistance to displacement or damage by severe weather, 85 
vehicle impact, and vandalism. 86 
Guidance: 87 
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Other TTC devices should be used to supplement temporary traffic control signals, including 88 
warning and regulatory signs, pavement markings, and channelizing devices. 89 

Temporary traffic control signals not in use should be covered or removed. 90 
If a temporary traffic control signal is located within 1/2 mile of an adjacent traffic control 91 

signal, consideration should be given to interconnected operation. 92 
Standard: 93 

Temporary traffic control signals shall not be located within 200 feet of a grade crossing 94 
unless the temporary traffic control signal is provided with preemption in accordance with 95 
Section 4F.18, or unless a uniformed officer or flagger is provided at the crossing to 96 
prevent vehicles from stopping within the crossing. 97 
 98 
 99 
Section 6L.02 Comments:  NCUTCD generally agrees with 6L.02, but recommends adding a 100 
reference to the new proposed Section 1D.13. 101 
 102 
Section 6L.02  Automated Flagger Assistance Devices – General  103 
Support: 104 

Automated Flagger Assistance Devices (AFADs) enable a flagger(s) to be positioned out of 105 
the lane of traffic and are used to control road users through temporary traffic control zones.  106 
These devices are designed to be remotely operated either by a single flagger at one end of the 107 
TTC zone or at a central location, or by separate flaggers near each device’s location. 108 

There are two types of AFADs: 109 
A. An AFAD (see Section 6L.03) that uses a remotely controlled STOP/SLOW sign on 110 

either a trailer or a movable cart system to alternately control right-of-way. 111 
B. An AFAD (see Section 6L.04) that uses remotely controlled red and yellow lenses and a 112 

gate arm to alternately control right-of-way. 113 
AFADs might be appropriate for short-term and intermediate-term activities (see Section 114 

6N.01).  Typical applications include TTC activities such as, but not limited to: 115 
A. Bridge maintenance; 116 
B. Haul road crossings; and 117 
C. Pavement patching. 118 

Standard: 119 
AFADs shall only be used in situations where there is only one lane of approaching 120 

traffic in the direction to be controlled. 121 
When used at night, the AFAD location shall be illuminated in accordance with Section 122 

6D.06. 123 
Guidance: 124 

AFADs should not be used for long-term stationary work (see Section 6N.01). 125 
Standard: 126 

Because AFADs are not traffic control signals, they shall not be used as a substitute for 127 
or a replacement for a continuously operating temporary traffic control signal as described 128 
in Section 6L.01. 129 

AFADs shall meet the crashworthy (See Section 6D.13) performance criteria contained 130 
in Section 6A.04.  [add reference] 131 
Guidance: 132 
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If used, AFADs should be located in advance of one-lane, two-way tapers and downstream 133 
from the point where approaching traffic is to stop in response to the device. 134 
Standard: 135 

If used, AFADs shall be placed so that all of the signs and other items controlling traffic 136 
movement are readily visible to the driver of the initial approaching vehicle with advance 137 
warning signs alerting other approaching traffic to be prepared to stop. 138 

If used, an AFAD shall be operated only by a flagger (see Section 6D.01) who has been 139 
trained on the operation of the AFAD.  The flagger(s) operating the AFAD(s) shall not 140 
leave the AFAD(s) unattended at any time while the AFAD(s) is being used. 141 

The use of AFADs shall conform to one of the following methods: 142 
A. An AFAD at each end of the TTC zone (Method 1), or 143 
B. An AFAD at one end of the TTC zone and a flagger at the opposite end (Method 2). 144 
Except as provided in Paragraph 14, two flaggers shall be used when using either 145 

Method 1 or Method 2. 146 
Option: 147 

A single flagger may simultaneously operate two AFADs (Method 1) or may operate a single 148 
AFAD on one end of the TTC zone while being the flagger at the opposite end of the TTC zone 149 
(Method 2) if both of the following conditions are present: 150 

A. The flagger has an unobstructed view of the AFAD(s), and 151 
B. The flagger has an unobstructed view of approaching traffic in both directions. 152 

Guidance: 153 
When an AFAD is used, the advance warning signing should include a ROAD WORK 154 

AHEAD (W20-1) sign, a ONE LANE ROAD (W20-4) sign, and a BE PREPARED TO STOP 155 
(W3-4) sign. 156 
Standard: 157 

When the AFAD is not in use, the signs associated with the AFAD, both at the AFAD 158 
location and in advance, shall be removed or covered. 159 
Guidance: 160 

A State or local agency that elects to use AFADs should adopt a policy, based on engineering 161 
judgment, governing AFAD applications.  The policy should also consider more detailed and/or 162 
more restrictive requirements for AFAD use, such as the following: 163 

A. Conditions applicable for the use of Method 1 and Method 2 AFAD operation, 164 
B. Volume criteria, 165 
C. Maximum distance between AFADs, 166 
D. Conflicting lenses/indications monitoring requirements, 167 
E. Fail safe procedures, 168 
F. Additional signing and pavement markings, 169 
G. Application consistency, 170 
H. Larger signs or lenses to increase visibility, and 171 
I. Use of backplates. 172 

 173 
 174 
Section 6L.03 Comments:  NCUTCD agrees with 6L.03 as presented in the NPA. 175 
 176 
Section 6L.03  STOP/SLOW Automated Flagger Assistance Devices  177 
Standard: 178 
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A STOP/SLOW Automated Flagger Assistance Device (AFAD) shall include a 179 
STOP/SLOW sign that alternately displays the STOP (R1-1) face and the SLOW (W20-8) 180 
face of a STOP/SLOW paddle (see Figure 6L-1). 181 

The AFAD’s STOP/SLOW sign shall have an octagonal shape, shall be fabricated of 182 
rigid material, and shall be mounted with the bottom of the sign a minimum of 6 feet above 183 
the pavement on an appropriate support.  The size of the STOP/SLOW sign shall be at 184 
least 24 x 24 inches with letters at least 8 inches high.  The background of the STOP face 185 
shall be red with white letters and border.  The background of the SLOW face shall be 186 
diamond shaped and orange with black letters and border.  Both faces of the STOP/SLOW 187 
sign shall be retroreflectorized. 188 

The AFAD’s STOP/SLOW sign shall have a means to positively lock, engage, or 189 
otherwise maintain the sign assembly in a stable condition when set in the STOP or SLOW 190 
position. 191 

The AFAD’s STOP/SLOW sign shall be supplemented with active conspicuity devices 192 
by incorporating either: 193 

A. White or red flashing lights within the STOP face and white or yellow flashing lights 194 
within the SLOW face meeting the provisions contained in Section 6D.02; or 195 

B. A Stop Beacon (see Section 4S.05) mounted a maximum of 24 inches above the 196 
STOP face and a Warning Beacon (see Section 4S.03) mounted a maximum of 24 197 
inches above, below, or to the side of the SLOW face.  The Stop Beacon shall not be 198 
flashed or illuminated when the SLOW face is displayed, and the Warning Beacon 199 
shall not be flashed or illuminated when the STOP face is displayed.  Except for the 200 
mounting locations, the beacons shall comply with the provisions of Chapter 4S. 201 

Option: 202 
Type B warning light(s) (see Section 6L.07) or strobe lights may be used in lieu of the 203 

Warning Beacon during the display of the SLOW face of the AFAD’s STOP/SLOW sign. 204 
Standard: 205 

If Type B warning lights or strobe lights are used in lieu of a Warning Beacon, they 206 
shall flash continuously when the SLOW face is displayed and shall not be flashed or 207 
illuminated when the STOP face is displayed.  208 
Option: 209 

The faces of the AFAD’s STOP/SLOW sign may include louvers to improve the stability of 210 
the device in windy or other adverse environmental conditions. 211 
Standard: 212 

If louvers are used, the louvers shall be designed such that the full sign face is visible to 213 
approaching traffic at a distance of 50 feet or greater. 214 
Guidance: 215 

The STOP/SLOW AFAD should include a gate arm that descends to a down position across 216 
the approach lane of traffic when the STOP face is displayed and then ascends to an upright 217 
position when the SLOW face is displayed. 218 
Option: 219 

In lieu of a stationary STOP/SLOW sign with a separate gate arm, the STOP/SLOW sign 220 
may be attached to a mast arm that physically blocks the approach lane of traffic when the STOP 221 
face is displayed and then moves to a position that does not block the approach lane when the 222 
SLOW face is displayed. 223 
Standard: 224 
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Gate arms, if used, shall be fully retroreflectorized on both sides, and shall have vertical 225 
alternating red and white stripes at 16-inch intervals measured horizontally as shown in 226 
Figure 8D-1.  When the arm is in the down position blocking the approach lane: 227 

A. The minimum vertical aspect of the arm and sheeting shall be 2 inches; and 228 
B. The end of the arm shall reach at least to the center of the lane being controlled. 229 
A WAIT ON STOP (R1-7) sign (see Figure 6L-1) shall be displayed to road users 230 

approaching the AFAD. 231 
Option: 232 

A GO ON SLOW (R1-8) sign (see Figure 6L-1) may also be displayed to road users 233 
approaching the AFAD. 234 

The WAIT ON STOP/ GO ON SLOW (R1-7a) sign (see Figure 6L-1) may also be used to 235 
display both messages to approaching road users.  236 
Standard: 237 

The GO ON SLOW sign, if used, and the WAIT ON STOP sign shall be positioned on 238 
the same support structure as the AFAD or immediately adjacent to the AFAD such that 239 
they are in the same direct line of view of approaching traffic as the sign faces of the 240 
AFAD. 241 

To inform road users to stop, the AFAD shall display the STOP face and the red or 242 
white lights, if used, within the STOP face shall flash or the Stop Beacon shall flash.  To 243 
inform road users to proceed, the AFAD shall display the SLOW face and the yellow or 244 
white lights, if used, within the SLOW face shall flash or the Warning Beacon or the Type 245 
B warning lights shall flash. 246 

If STOP/SLOW AFADs are used to control traffic in a one-lane, two-way TTC zone, 247 
safeguards shall be incorporated to prevent the flagger(s) from simultaneously displaying 248 
the SLOW face at each end of the TTC zone.  Additionally, the flagger(s) shall not display 249 
the AFAD’s SLOW face until all oncoming vehicles have cleared the one-lane portion of the 250 
TTC zone. 251 
  252 
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Figure 6L-1 Comments:  NCUTCD agrees with Figure 6L-1 as presented in the NPA. 253 
 254 

 255 
 256 
Section 6L.04 Comments:  NCUTCD agrees with 6L.04 as presented in the NPA. 257 
 258 
Section 6L.04  Red/Yellow Lens Automated Flagger Assistance Devices  259 
Standard: 260 

A Red/Yellow Lens Automated Flagger Assistance Device (AFAD)  shall alternately 261 
display a steadily illuminated CIRCULAR RED lens and a flashing CIRCULAR 262 
YELLOW lens to control traffic without the need for a flagger in the immediate vicinity of 263 
the AFAD or on the roadway (see Figure 6L-2). 264 
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Red/Yellow Lens AFADs shall have at least one set of CIRCULAR RED and 265 
CIRCULAR YELLOW lenses that are 12 inches in diameter.  Unless otherwise provided in 266 
this Section, the lenses and their arrangement, CIRCULAR RED on top and CIRCULAR 267 
YELLOW below, shall comply with the applicable provisions for traffic signal indications 268 
in Part 4.  If the set of lenses is post-mounted, the bottom of the housing (including 269 
brackets) shall be at least 7 feet above the pavement. If the set of lenses is located over any 270 
portion of the highway that can be used by motor vehicles, the bottom of the housing 271 
(including brackets) shall be at least 15 feet above the pavement. 272 
Option: 273 

Additional sets of CIRCULAR RED and CIRCULAR YELLOW lenses, located over the 274 
roadway or on the left-hand side of the approach and operated in unison with the primary set, 275 
may be used to improve visibility and/or conspicuity of the AFAD. 276 
Standard: 277 

A Red/Yellow Lens AFAD shall include a gate arm that descends to a down position 278 
across the approach lane of traffic when the steady CIRCULAR RED lens is illuminated 279 
and then ascends to an upright position when the flashing CIRCULAR YELLOW lens is 280 
illuminated.  The gate arm shall be fully retroreflectorized on both sides, and shall have 281 
vertical alternating red and white stripes at 16-inch intervals measured horizontally as 282 
shown in Figure 8D-1.  When the arm is in the down position blocking the approach lane: 283 

A. The minimum vertical aspect of the arm and sheeting shall be 2 inches; and 284 
B. The end of the arm shall reach at least to the center of the lane being controlled. 285 
A Stop Here On Red (R10-6 or R10-6a) sign (see Section 2B.63) shall be installed on the 286 

right-hand side of the approach at the point at which drivers are expected to stop when the 287 
steady CIRCULAR RED lens is illuminated (see Figure 6L-2). 288 

To inform road users to stop, the AFAD shall display a steadily illuminated 289 
CIRCULAR RED lens and the gate arm shall be in the down position.  To inform road 290 
users to proceed, the AFAD shall display a flashing CIRCULAR YELLOW lens and the 291 
gate arm shall be in the upright position. 292 

If Red/Yellow Lens AFADs are used to control traffic in a one-lane, two-way TTC zone, 293 
safeguards shall be incorporated to prevent the flagger(s) from actuating a simultaneous 294 
display of a flashing CIRCULAR YELLOW lens at each end of the TTC zone.  295 
Additionally, the flagger shall not actuate the AFAD’s display of the flashing CIRCULAR 296 
YELLOW lens until all oncoming vehicles have cleared the one-lane portion of the TTC 297 
zone. 298 

A change interval shall be provided as the transition between the display of the flashing 299 
CIRCULAR YELLOW indication and the display of the steady CIRCULAR RED 300 
indication.  During the change interval, the CIRCULAR YELLOW lens shall be steadily 301 
illuminated.  The gate arm shall remain in the upright position during the display of the 302 
steadily illuminated CIRCULAR YELLOW change interval. 303 

A change interval shall not be provided between the display of the steady CIRCULAR 304 
RED indication and the display of the flashing CIRCULAR YELLOW indication. 305 
Guidance: 306 

The steadily illuminated CIRCULAR YELLOW change interval should have a duration of at 307 
least 5 seconds, unless a different duration, within the range of durations recommended by 308 
Section 4F.17, is justified by engineering judgment. 309 
 310 



 

MUTCD NPA Docket FHWA 2020-0001 NCUTCD-Ch 6L docket Page 9 of 17 

Figure 6L-2 Comments:  NCUTCD agrees with Figure 6L-2 as presented in the NPA. 311 
 312 

 313 
 314 
 315 
Section 6L.05 Comments:  NCUTCD agrees with 6L.05 as presented in the NPA. 316 
 317 
Section 6L.05  Portable Changeable Message Signs  318 
Support: 319 

Portable changeable message signs (PCMS) are TTC devices installed for temporary use with 320 
the flexibility to display a variety of messages.  In most cases, portable changeable message 321 
signs follow the same provisions for design and application as those given for changeable 322 
message signs in Chapter 2L.  The information in this Section describes situations where the 323 
provisions for portable changeable message signs differ from those given in Chapter 2L. 324 

Portable changeable message signs are used most frequently on high-density urban freeways, 325 
but have applications on all types of highways where highway alignment, road user routing 326 
problems, or other pertinent conditions require advance warning and information. 327 
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Portable changeable message signs have a wide variety of applications in TTC zones 328 
including: roadway, lane, or ramp closures; incident management; width restriction information; 329 
speed control or reductions; advisories on work scheduling; road user management and 330 
diversion; warning of adverse conditions or special events; and other operational control. 331 

The primary purpose of portable changeable message signs in TTC zones is to advise the 332 
road user of unexpected situations.  Portable changeable message signs are particularly useful as 333 
they are capable of: 334 

A. Conveying complex messages, 335 
B. Displaying real time information about conditions ahead, and 336 
C. Providing information to assist road users in making decisions prior to the point where 337 

actions must be taken. 338 
Some typical applications include the following: 339 
A. Where the speed of vehicular traffic is expected to drop substantially; 340 
B. Where significant queuing and delays are expected; 341 
C. Where adverse environmental conditions are present; 342 
D. Where there are changes in alignment or surface conditions; 343 
E. Where advance notice of ramp, lane, or roadway closures is needed; 344 
F. Where crash or incident management is needed; and/or 345 
G. Where changes in the road user pattern occur. 346 

Guidance: 347 
The components of a portable changeable message sign should include: a message sign, 348 

control systems, a power source, and mounting and transporting equipment.  The front face of 349 
the sign should be covered with a protective material. 350 
Standard: 351 

Portable changeable message signs shall comply with the applicable design and 352 
application principles established in Chapter 2A.  Portable changeable message signs shall 353 
display only traffic operational, regulatory, warning, and guidance information, and shall 354 
not be used for advertising messages. 355 
Support: 356 

Section 2L.02 contains information regarding overly simplistic or vague messages that is also 357 
applicable to portable changeable message signs. 358 
Standard: 359 

The colors used for legends on portable changeable message signs shall comply with 360 
those shown in Table 2A-5. 361 
Support: 362 

Section 2L.04 contains information regarding the luminance, luminance contrast, and 363 
contrast orientation that is also applicable to portable changeable message signs. 364 
Guidance: 365 

Portable changeable message signs should be visible from 1/2 mile under both day and night 366 
conditions. 367 
Support: 368 

Section 2B.23 contains information regarding the design of portable changeable message 369 
signs that are used to display speed limits that change based on operational conditions, or are 370 
used to display the speed at which approaching drivers are traveling. 371 
Guidance: 372 
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A portable changeable message sign should be limited to three lines of eight characters per 373 
line or should consist of a full matrix display. 374 

Except as provided in Paragraph 15, the letter height used for portable changeable message 375 
sign messages should be a minimum of 18 inches. 376 
Option: 377 

For portable changeable message signs mounted on service patrol trucks or other incident 378 
response vehicles, a letter height as short as 10 inches may be used.  Shorter letter sizes may also 379 
be used on a portable changeable message sign used on low speed facilities provided that the 380 
message is legible from at least 650 feet. 381 

The portable changeable message sign may vary in size. 382 
Guidance: 383 

Messages on a portable changeable message sign should consist of no more than two phases, 384 
and a phase should consist of no more than three lines of text.  Each phase should be capable of 385 
being understood by itself, regardless of the order in which it is read.  Messages should be 386 
centered within each line of legend.  If more than one portable changeable message sign is 387 
simultaneously legible to road users, then only one of the signs should display a sequential 388 
message at any given time. 389 
Support: 390 

Road users have difficulties in reading messages displayed in more than two phases on a 391 
typical three-line portable changeable message sign. 392 
Standard: 393 

Except when being used to simulate an Arrow Board display (see Section 6L.06), 394 
techniques of message display such as animation, rapid flashing, dissolving, exploding, 395 
scrolling, travelling horizontally or vertically across the face of the sign, or other dynamic 396 
elements shall not be used.  397 
Guidance: 398 

When a message is divided into two phases, the display time for each phase should be at least 399 
2 seconds, and the sum of the display times for both of the phases should be a maximum of 8 400 
seconds. 401 

All messages should be designed with consideration given to the principles provided in this 402 
Section and also taking into account the following: 403 

A. The message should be as brief as possible and should contain three thoughts (with each 404 
thought preferably shown on its own line) that convey: 405 
1. The problem or situation that the road user will encounter ahead, 406 
2. The location of or distance to the problem or situation, and 407 
3. The recommended driver action. 408 

B. If more than two phases are needed to display a message, additional portable changeable 409 
message signs should be used.  When multiple portable changeable message signs are 410 
needed, they should be placed on the same side of the roadway and they should be 411 
separated from each other by a distance of at least 1,000 feet on freeways and 412 
expressways, and by a distance of at least 500 feet on other types of highways. 413 

Standard: 414 
When the word messages shown in Tables 1D-1 or 1D-2 need to be abbreviated on a 415 

portable changeable message sign, the provisions described in Section 1D.10 shall be 416 
followed. 417 
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In order to maintain legibility, portable changeable message signs shall automatically 418 
adjust their brightness under varying light conditions. 419 

The control system shall include a display screen upon which messages can be reviewed 420 
before being displayed on the message sign.  The control system shall be capable of 421 
maintaining memory when power is unavailable. 422 

Portable changeable message signs shall be equipped with a power source and a battery 423 
back-up to provide continuous operation when failure of the primary power source occurs. 424 

The mounting of portable changeable message signs on a trailer, a large truck, or a 425 
service patrol truck shall be such that the bottom of the message sign shall be a minimum 426 
of 7 feet above the roadway in urban areas and 5 feet above the roadway in rural areas 427 
when it is in the operating mode. 428 
Guidance: 429 

Portable changeable message signs should be used as a supplement to and not as a substitute 430 
for conventional signs and pavement markings. 431 

When portable changeable message signs are used for route diversion, they should be placed 432 
far enough in advance of the diversion to allow road users ample opportunity to perform 433 
necessary lane changes, to adjust their speed, or to exit the affected highway. 434 

Portable changeable message signs should be sited and aligned to provide maximum 435 
legibility and to allow time for road users to respond appropriately to the portable changeable 436 
Message sign message. 437 

Portable changeable message signs should be placed off the shoulder of the roadway and 438 
behind a traffic barrier, if practical.  Where a traffic barrier is not available to shield the 439 
portable changeable message sign, it should be placed off the shoulder and outside of the clear 440 
zone.  If a portable changeable message sign has to be placed on the shoulder of the roadway or 441 
within the clear zone, it should be delineated with retroreflective TTC devices. 442 

When portable changeable message signs are used in TTC zones, they should display only 443 
TTC messages. 444 

When portable changeable message signs are not being used to display TTC messages, they 445 
should be relocated such that they are outside of the clear zone or shielded behind a traffic 446 
barrier and turned away from traffic.  If relocation or shielding is not practical, they should be 447 
delineated with retroreflective TTC devices. 448 

Portable changeable message sign trailers should be delineated on a permanent basis by 449 
affixing retroreflective material, known as conspicuity material, in a continuous line on the face 450 
of the trailer as seen by oncoming road users. 451 
 452 
 453 
Section 6L.06 Comments:  NCUTCD agrees with 6L.06 as presented in the NPA. 454 
 455 
Section 6L.06  Arrow Boards 456 
Standard: 457 

An arrow board shall be a sign with a matrix of elements capable of either flashing or 458 
sequential displays.  This sign shall provide additional warning and directional information 459 
to assist in merging and controlling road users through or around a TTC zone. 460 
Guidance: 461 

An arrow board in the arrow or chevron mode should be used to advise approaching traffic 462 
of a lane closure along major multi-lane roadways in situations involving heavy traffic volumes, 463 
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high speeds, and/or limited sight distances, or at other locations and under other conditions 464 
where road users are less likely to expect such lane closures. 465 

If used, an arrow board should be used in combination with appropriate signs, channelizing 466 
devices, or other TTC devices. 467 

An arrow board should be placed on the shoulder of the roadway or, if practical, farther 468 
from the traveled lane.  It should be delineated with retroreflective TTC devices.  When an arrow 469 
board is not being used, it should be removed; if not removed, it should be shielded; or if the 470 
previous two options are not feasible, it should be delineated with retroreflective TTC devices. 471 
Standard: 472 

Arrow boards shall meet the minimum size, legibility distance, number of elements, and 473 
other specifications shown in Figure 6L-3. 474 
 475 
Figure 6L-3 Comments:  NCUTCD agrees with Figure 6L-3 as presented in the NPA. 476 
 477 

 478 
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Support: 479 
Type A arrow boards are appropriate for use on low-speed urban streets.  Type B arrow 480 

boards are appropriate for intermediate-speed facilities and for maintenance or mobile operations 481 
on high-speed roadways.  Type C arrow boards are intended to be used on high-speed, high-482 
volume motor vehicle traffic control projects.  Type D arrow boards are intended for use on 483 
vehicles authorized by the State or local agency. 484 
Standard: 485 

Type A, B, and C arrow boards shall have solid rectangular appearances.  A Type D 486 
arrow board shall conform to the shape of the arrow. 487 

All arrow boards shall be finished in non-reflective black.  The arrow board shall be 488 
mounted on a vehicle, a trailer, or other suitable support. 489 
Guidance: 490 

The minimum mounting height, measured vertically from the bottom of the board to the 491 
roadway below it or to the elevation of the near edge of the roadway, of an arrow board should 492 
be 7 feet, except on vehicle-mounted arrow boards, which should be as high as practical. 493 

A vehicle-mounted arrow board should be provided with remote controls. 494 
Standard: 495 

Arrow board elements shall be capable of at least a 50 percent dimming from full 496 
brilliance.  The dimmed mode shall be used for nighttime operation of arrow boards. 497 
Guidance: 498 

Full brilliance should be used for daytime operation of arrow boards. 499 
Standard: 500 

The arrow board shall have suitable elements capable of the various operating modes.  501 
The color presented by the elements shall be yellow. 502 
Guidance: 503 

If an arrow board consisting of a bulb matrix is used, the elements should be recess-mounted 504 
or equipped with an upper hood of not less than 180 degrees. 505 
Standard: 506 

The minimum element on-time shall be 50 percent for the flashing mode, with equal 507 
intervals of 25 percent for each sequential phase.  The flashing rate shall be not less than 25 508 
or more than 40 flashes per minute. 509 

An arrow board shall have the following three mode selections: 510 
A. A Flashing Arrow, Sequential Arrow, or Sequential Chevron mode; 511 
B. A flashing Double Arrow mode; and 512 
C. A flashing Caution or Alternating Diamond mode. 513 
An arrow board in the arrow or chevron mode shall be used only for stationary or 514 

moving lane closures on multi-lane roadways. 515 
For shoulder work, blocking the shoulder, for roadside work near the shoulder, or for 516 

temporarily closing one lane on a two-lane, two-way roadway, an arrow board shall be 517 
used only in the caution mode. 518 
Guidance: 519 

For a stationary lane closure, the arrow board should be located on the shoulder at the 520 
beginning of the merging taper. 521 

Where the shoulder is narrow, the arrow board should be located in the closed lane. 522 
Standard: 523 
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When arrow boards are used to close multiple lanes, a separate arrow board shall be 524 
used for each closed lane. 525 
Guidance: 526 

When arrow boards are used to close multiple lanes, if the first arrow board is placed on the 527 
shoulder, the second arrow board should be placed in the first closed lane at the upstream end of 528 
the second merging taper (see Figure 6P-37).  When the first arrow board is placed in the first 529 
closed lane, the second arrow board should be placed in the second closed lane at the 530 
downstream end of the second merging taper. 531 

For mobile operations where a lane is closed, the arrow board should be located to provide 532 
adequate separation from the work operation to allow for appropriate reaction by approaching 533 
drivers. 534 
Standard: 535 

A vehicle displaying an arrow board shall be equipped with high-intensity rotating, 536 
flashing, oscillating, or strobe lights. 537 

Arrow boards shall only be used to indicate a lane closure.  Arrow boards shall not be 538 
used to indicate a lane shift. 539 
Option: 540 

A portable changeable message sign may be used to simulate an arrow board display. 541 
 542 
 543 
Section 6L.07 Comments:  NCUTCD agrees with 6L.07 as presented in the NPA. 544 
 545 
Section 6L.07  Flashing Beacons and Warning Lights 546 
Guidance: 547 

Lighting devices should be provided in TTC zones based on engineering judgment. 548 
Option: 549 

 Flashing beacons (see Chapter 4S) and/or warning lights may be used to supplement 550 
retroreflectorized signs, barriers, and channelizing devices. 551 
Support: 552 

Type A, Type B, Type C, and Type D 360-degree warning lights are portable, powered, 553 
yellow, lens-directed, enclosed lights. 554 
Standard: 555 

Warning lights shall comply with the provisions in Chapter 13 of the publication 556 
entitled, “Equipment and Materials Standards of the Institute of Transportation 557 
Engineers” (see Section 1A.05).  558 

When warning lights are used, they shall be mounted on signs or channelizing devices 559 
in a manner that, if hit by an errant vehicle, they will not be likely to penetrate the 560 
windshield. 561 
Guidance: 562 

The maximum spacing for warning lights should be identical to the channelizing device 563 
spacing requirements. 564 
Support: 565 

The light weight and portability of warning lights are advantages that make these devices 566 
useful as supplements to the retroreflectorization on signs and channelizing devices.  The 567 
flashing lights are effective in attracting road users’ attention. 568 
Option: 569 
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Warning lights may be used in either a steady-burn or flashing mode. 570 
Standard: 571 

Warning lights shall flash when placed on channelizing devices used alone or in a 572 
cluster to warn of a condition.  573 

Except for the sequential flashing warning lights discussed in Paragraph 12, warning 574 
lights placed on channelizing devices used in a series to channelize road users shall be 575 
steady-burn.  576 

Except for the sequential flashing warning lights that are described in Paragraph 12, 577 
flashing warning lights shall not be used for delineation, as a series of flashers fails to 578 
identify the desired vehicle path. 579 

If a series of sequential flashing warning lights is used on channelizing devices that 580 
form a merging taper, the successive flashing of the lights shall occur from the upstream 581 
end of the merging taper to the downstream end of the merging taper in order to identify 582 
the desired vehicle path.  Each flashing warning light in the sequence shall be flashed at a 583 
rate of not less than 55 or more than 75 times per minute.   584 

Type A Low-Intensity Flashing warning lights, Type C Steady-Burn warning lights, 585 
and Type D 360-degree Steady-Burn warning lights shall be maintained so as to be capable 586 
of being visible on a clear night from a distance of 3,000 feet.  Type B High-Intensity 587 
Flashing warning lights shall be maintained so as to be capable of being visible on a sunny 588 
day when viewed without the sun directly on or behind the device from a distance of 1,000 589 
feet.  590 

Warning lights shall have a minimum mounting height of 30 inches to the bottom of the 591 
lens. 592 
Support: 593 

Type A Low-Intensity Flashing warning lights are used to warn road users during nighttime 594 
hours that they are approaching or proceeding in a potentially hazardous area. 595 
Option: 596 

Type A warning lights may be mounted on channelizing devices. 597 
Support: 598 

Type B High-Intensity Flashing warning lights are used to warn road users during both 599 
daylight and nighttime hours that they are approaching a potentially hazardous area. 600 
Option: 601 

Type B warning lights are designed to operate 24 hours per day and may be mounted on 602 
advance warning signs or on independent supports. 603 

Type C Steady-Burn warning lights and Type D 360-degree Steady-Burn warning lights may 604 
be used during nighttime hours to delineate the edge of the traveled way. 605 
Guidance: 606 

When used to delineate a curve, Type C and Type D 360-degree warning lights should only 607 
be used on devices on the outside of the curve, and not on the inside of the curve. 608 
 609 
 610 
Section 6L.08 Comments:  NCUTCD agrees with 6L.08 as presented in the NPA. 611 
 612 
Section 6L.08  High-Level Warning Devices (Flag Trees) 613 
Option: 614 

A high-level warning device (flag tree) may supplement other TTC devices in TTC zones. 615 
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Support: 616 
A high-level warning device is designed to be seen over the top of typical passenger cars.  A 617 

typical high-level warning device is shown in Figure 6F-1.  618 
Standard: 619 

A high-level warning device shall consist of a minimum of two flags with or without a 620 
Type B high-intensity flashing warning light.  The distance from the roadway to the bottom 621 
of the lens of the light and to the lowest point of the flag material shall be not less than 8 622 
feet.  The flag shall be 16 inches square or larger and shall be orange or fluorescent red-623 
orange in color. 624 
Option: 625 

An appropriate warning sign may be mounted below the flags. 626 
Support: 627 

High-level warning devices are most commonly used in high-density road user situations to 628 
warn road users of short-term operations. 629 
 630 


	G. Where changes in the road user pattern occur.

