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As of April 19, 2019 this publication has been revised.  
 
The revision involves updates of the Title Sheet, preface materials, and Part 6. 
 
The updated manual and the separate revision package, which includes a Revision Log, are available from 
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http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/Pages/default.aspx
mailto:mailt:Duane.Soisson@dot.ohio.gov
mailto:Scott.Roeder@dot.ohio.gov


 
 
 
 
 

Intentionally blank 



 

 1  
 

 
 

Office of Roadway Engineering 
 

Traffic Engineering Manual (TEM) 
Revision Log                    

 
April 19, 2019 Revision (of the October 2002 Edition) 

 
The following is a detailed list of the changes made in the Preface Materials and Part 6 of the TEM as of 
April 19, 2019: 

 
Revision Involves: Type * Section Title & Revision Description 

Chapter /  
Section Page New 

Page   

*  Key for Revision Type: Change - change in a standard, new information, revising text to provide clarification, 
updating references, or correcting a mistake in the text, more than simple editorial change; Deletion - deleting a 
section, form, table or figure; Editorial - correcting a simple typing or drawing mistake, simple editorial changes such 
as rephrasing a statement or making a format change. 

Preface Materials          
Title 
Sheet i - ii i - ii Editorial Updated to reflect the April 19, 2019 date for this revision.  

Preface & 
Mission 
Statement 

iii - iv iii - iv  No change. 

Pub. 
Record v – xvii v – xviii Editorial Updated per this revision. 

Table of 
Contents xvii – xlvi xix –  

xlvi Editorial Updated per this revision. 

Part 1, General         
Part 2, Signs         
Part 3, Markings          
Part 4, Highway Signals        
Part 5, Low-Volume Roads     
Part 6, Temporary Traffic Control     

 6-1 – 
6-12 

6-1 – 
6-12  Table of Contents. 

Updated per this Revision. 

602-8 6-23 6-23 Change 

Temporary Traffic Control Elements, Work Vehicles. 
In first paragraph, last sentence, added “on multi-lane 
highways (45 mph and above)” after “protection” and 
changed “the shadow vehicle may be equipped with 
a….(TMA)…” to “the shadow vehicle shall be equipped 
with a …(TMA)…”. 

 6-24 –  
6-25 

6-24 –  
6-25  Included as part of the Revision Set. 

603-3 6-26 6-26 Change 

Pedestrian and Worker Safety, Worker 
Considerations. In item 5, former last sentence, replaced 
“rear-mounted impact attenuator” with “truck-mounted or 
trailer attenuator (TMA)”. Added new last sentence, 
“TMAs are required on multi-lane highways (45 mph and 
above).” 
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Revision Involves: Type * Section Title & Revision Description 

Chapter /  
Section Page New 

Page   

 6-29 6-29  Included as part of the Revision Set. 

605-2 6-30 6-30 Change 

Temporary Traffic Control Zone Devices, General 
Characteristics of Signs. In Subsection 605-2.3, 
Placement, next-to-last paragraph, former last sentence, 
replaced “, the shadow vehicle, or the trailer may have an 
impact attenuator.” with “or shadow vehicle may have a 
truck-mounted or trailer attenuator (TMA).”  Added new 
last sentence, “TMAs are required for shadow vehicles on 
multi-lane highways (45 mph and above).” 

 6-49 6-49  Included as part of the Revision Set. 

605-15 6-50 – 
6-51 

6-50 – 
6-51 Change 

Temporary Traffic Control Zone Devices, Crash 
Cushions. In Subsection 605-15.1, General, added “or 
trailer” after “truck-mounted” in line 4. In Subsection 605-
15.3, Truck-Mounted or Trailer Attenuators (new title), 
first paragraph, first sentence, added “or trailer” after 
“Truck-mounted”; in second sentence, changed “If used, 
….” to “When used…”, In second paragraph, first 
sentence, changed “…, a TMA should be used….” to “…, 
a TMA shall be used…”. In second paragraph, second 
sentence, changed “TMAs may be used…” to “TMAs shall 
be used…”. 

 6-52  6-52  Included as part of the Revision Set. 
 6-61 6-61  Included as part of the Revision Set. 

607-9 6-62 6-62 Change 
Typical Applications, Moble Operation on Multi-Lane 
Road (OMUTCD Figure 6H-35). Revised “may” to “shall” 
and added “or trailer” after “truck-mounted”. 

 6-107 6-107  Included as part of the Revision Set. 

641-5 6-108 6-108 Change 

Plan Prepartion / Production, Closing Right or Left 
Lane of a Multi-lane Divided Highway (MT-95.30, 95.40, 
and 95.50). In Subsection 641-5.1, General, third 
paragraph, first sentence, deleted “, and truck-mounted or 
self-contained impact attenuators”. 

 6-109 6-109  Included as part of the Revision Set. 

641-6 6-110 6-110 Change 

Plan Preparation / Production, Closing Right or Left 
Lane of a Multi-lane Undivided Highway (MT-95.31, 
95.32, and 95.41). In Subsection 641-6.1, General, 
fourth paragraph, first sentence, deleted “, and truck-
mounted or self-contained impact attenuators”.  

641-7 6-111 6-111 Change 

Plan Preparation / Production, Closing Right or Left 
Shoulder of a Multi-Lane Divided Highway (MT-95.45). 
In Subsection 641-7.1, General, third paragraph, first 
sentence, deleted “, and truck-mounted or self-contained 
impact attenuators”.       

 6-112 6-112  Included as part of the Revision Set. 

660-1 6-171 6-171 Change Maintenance / Operations, General. Added a new third 
paragraph, “As of the April 19, 2019 publication…” 
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Revision Involves: Type * Section Title & Revision Description 

Chapter /  
Section Page New 

Page   

660-3 6-172 – 
6-173 

6-172 –  
6-173 Change 

Maintenance / Operations, Temporary Traffic Control 
(TTC) for Pothole Patching. In Subsection 660-3.3, 
Pothole Patching on Multi-Lane Facilities that Will 
Violate the Permitted Lane Closure Schedule (PLCS), 
added new sentence to Item 2. “For shadow vehicles, any 
truck-mounted or trailer attenuator…” In Subsection 660-
3.4, Pothole Patching on Multi-Lane Facilities that Will 
Not Violate the Permitted Lane Closure Schedule 
(PLCS), added new sentence to Item 1, “For shadow 
vehicles, any truck-mounted or trailer attenuator…”. In 
Item 2, deleted “, Detail A”  in first sentence and “on the 
use of truck-mounted attenuators and/or” in last sentence; 
deleted Items 3 and 4. 

 6-174 6-174  Included as part of the Revision Set. 
 6-223 6-223  Included as part of the Revision Set. 

698-9 6-224 6-224 Change 
Figure 698-9, Pothole Patching on Multi-Lane 
Facilities That Will Violate the PLCS. Deleted 
“(OPTIONAL)” under Truck Mounted Attenuator label. In 
Note 2, deleted “when the shadow vehicle has a TMA”.  

698-10 6-225 – 
6-226 

6-225 – 
6-226 Change 

Figure 698-10, Pothole Patching on Multi-Lane 
Facilities That Will Not Violate the PLCS. On sheet 1, 
deleted Note 3 and renumbered Notes. Deleted “(Sheet 1 
of 2)” in Figure title and deleted “Detail A” label above the 
Notes. Deleted sheet 2.  

Part 7, Zones and Studies         
Part 8, Rail Grade Crossings         
Part 9, Bicycles             
Part 10, Reserved for Future Use         
Part 11, Highway Lighting          
Part 12, Zones and Traffic Engineering Studies         
Part 13, ITS                
Part 14, Miscellaneous 
Part 15, Appendix 
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October 23, 2002  iii  (April 19, 2019) 

PREFACE 
 

The Traffic Engineering Manual (TEM) has been developed to assure uniformity in 
application of ODOT traffic engineering policies, guidelines, standards and practices. The 
OMUTCD establishes the basic, minimum traffic control standards for any street, highway, bikeway 
or private road open to public travel in Ohio, and all supplemental ODOT traffic engineering design, 
construction and operations related information is either contained in the TEM or referenced from 
it. 
 

This Manual contains standards, policies, etc. established for use in ODOT work; however, 
various situations will present themselves where engineering knowledge, experience and judgment 
will have to be used to determine how to apply the information included herein to specific situations. 
Comments, questions and proposed revisions should be submitted to the ODOT Office of 
Roadway Engineering, Design Standards Section, at the address noted on page ii. Email and 
telephone contact information is also available on the Contacts for Traffic Standards Publication 
web page. 
 
 

 
 
 
 
 

 
 

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/Pages/ContactsforOTEPublications.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/Pages/ContactsforOTEPublications.aspx
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Ohio Department of Transportation  
MISSION STATEMENT 

 
  

To provide easy conveyance of people and goods from place to place, we 
will: 
 

• Take care of what we have   
 

• Make our system work better 
 
• Improve safety       
 
• Enhance capacity 

 

. 
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 PUBLICATION RECORD 
 

2002 October 23, 2002 Edition, effective December 2, 2002 
 
New edition, updating and consolidating information previously published in the ODOT Traffic Control Application Standards 
Manual, the Traffic Control Design Information Manual, the Construction Guidelines for Traffic Control Devices and various 
separate policies, guidelines and procedures.  
 
2003 January 17, 2003 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages):  

• a new Cover Sheet, Publication Record, and Table of Contents;  
• in Part 1, a revised Table 197-1; 
• in Part 2, a revised Section 208-3, and editorial changes in Section 205-2.3.1;  
• in Part 3, a revised Table of Content, revised Sections 304-2, 342-2, 342-3, 342-4, 342-5 and  343, and editorial changes 

in Sections 301-1, 301-3, 302-1, 304-1, 304-3, 304-6, 306, 307, 320-4, 320-5, 340-1, 340-2, 340-3 and 350-2;  
• in Part 4, a revised Table of Content, revised Sections 442-3, 442-5, 442-9, 442-10, 442-11, 442-15, 442-16 and 442-19, 

deleted Sections 442-14, 442-17 and 442-18, and editorial changes in Sections 401-1, 403-1, 404-1, 420-1, 421-1, 441-9, 
442-4, 442-6, 442-7, 442-8, 442-12, 442-13, 443, 450-3.2 thru 450-3.6, 450-4.1, 450-4.3, 450-4.4, 450-6.2, 450-6.3, 450-
8.2, 450-8.5, 450-8.7, 450-8.8, 450-9, 450-10.2 thru 450-10.7 and 450-11.1 thru 450-11.8;   

• in Part 6, a revised Table of Content, a new Section 605-8.4, revised Sections 605-6.5, 607-40, 607-41, 640-14, 640-24.1, 
641-8.4, 641-10.5, 642-3, 642-9, 642-16, 642-17, 642-19, 642-20, 642-21, 642-24, 642-25, 642-26, 642-27, 642-28, 642-
30, 642-31, 642-32, 642-35, 642-39, 642-41, 670-7 and Figure 698-3a, and editorial changes in Sections 605-2.1, 605-7.3, 
605-11.3, 605-11.4.1, 605-11.5, 605-11.10.2, 606-2, 606-12, 606-14, 606-15, 607-1, 620-3, 620-6.1, 620-6.2, 620-6.3, 640-
1, 640-8, 640-11.3, 640-11.6, 640-11.7, 640-18.2, 640-21, 640-22, 641-2.6, 641-5.1 thru 641-5.4, 641-5.6, 641-6.1 thru 641-
6.5, 641-7.2, 641-8.5, 641-9.6, 641-9.7, 641-10.4, 641-10.8, 641-11, 641-12, 641-13, 641-14, 641-15, 641-16,  641-17, 641-
19, 642-2, 642-4, 642-5, 642-6, 642-9, 642-10, 642-12, 642-18, 642-22, 642-29, 642-33, 642-34, 642-36, 642-37, 642-38 
and 642-40;  

• in Part 11, a revised Table of Content, revised Sections 1141-3.1, 1142-2 thru 1142-19, 1142-21 thru 1142-23, 1142-26, 
1142-31, 1142-32 and 1142-34, and editorial changes in Sections 1142-20, 1142-24, 1142-25, 1142-27 thru 1142-30, 1142-
33, 1142-35 and 1143;  

• in Part 12, a revised Table of Content and revised Section 1215; and  
• in Part 14, the Index was revised. 
 
2003 April 18, 2003 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• new Cover Sheet, Publication Record and Table of Contents; 
• in Part 2, revised Section 201-8 and Table 297-9; 
• in Part 3, revised Sections 302-3 and 343; and editorial corrections in Section 302-2 and Table 397-1;  
• in Part 4, new Sections 442-17, 442-18 and 442-19; a revised Table of Contents and revised Sections 442-1 thru 442-16 

and Figures 498-3 and 498-5; 
• in Part 6, a revised Table of Contents, and revised Sections 602-5.3, 605-10.2, 642-1 thru 642-32 and Table 697-9; and 

editorial changes in Sections 605-11.4.1, 640-12.2, 640-20, 640-23.3.4, 640-23.5, 641-7.4, 641-15, 642-9, 642-36; 
• in Part 11, new Sections 1150-1 thru 1150-21 and 1160-11 thru 1160-14; a revised Table of Contents; and editorial changes 

in Section 1100-1, 1140-4.3.5, 1140-5.6.2, 1140-5.7.2, 1140-7.3, 1141-4.2.3, 1142-16, 1142-17 and 1142-18;  and 
• in Part 12, revised Section 1202-1.  
 
2003 October 17, 2003 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record; 
• in Part 1, a revised Table of Contents, and revised Sections 100-2, 100-5, 101-1, 101-2, 101-3.2, 101-3.3, 101-3.4, 101-4, 

101-5, 102-2, 102-3.2, 102-3.4, 102-3.5, 102-5, 103-3.1, 103-3.3, 103-3.8, 103-4, 103-5, 104-1, 104.2, 105-1, 106-2, 106-
3, 130-2.1, 130-2.3, 140-2.6, 194-9, 197 and 198, and Form 196-3, Tables 197-1, 197-2, 197-3, 197-9 and 197-10, and 
Figures 198-1a, 198-1b, 198-1c and 198-2; deleted Section 106-4 and Figure 198-1d; editorial changes in Sections 100-
1.4 and 103-3.4; and general editorial/formatting changes; 

• in Part 3, a new Section 301-14; revised and renumbered Sections 301-12.4 and 301-12.5 (now Sections 301-12 and 301-
13, respectively); a revised Table of Contents, and revised Sections 301-1, 301-4 through 301-11, 302-1, 303-1, 303-2, 
304-1, 304-3, 304-5, 304-6, 305, 306 and 310, and Figures 398-1, and  398-3 through 398-5; deleted Sections 301-12.1 
through 301-12.3; editorial changes in Sections 301-2 and 320-1; and general editorial/ formatting changes; 

• in Part 4, new Sections 401-6 through 401-8, 402-3.5, 403-7, 408-2, 440-5 and 440-6, and Forms 496-8 through 496-18; a 
revised Table of Contents, and revised Sections 400-1, 401-1, 401-3, 401-4, 402-1, 402-3.1 through 402-3.4, 403-1 through 
403-3, 403-5, 403-6.1, 404-1 through 404-3, 405-1, 406-1 through 406-3, 407-2, 408-1, 420-4.1 through 420-4.4, 420-4.7, 
420-4.8, 421-1, 441-3, 450-10.4, 450-10.6, 496 and 497, and Table 497-3; and general editorial/reformatting changes; 

• in Part 5, revised Sections 500 and 595; 
• in Part 7, a revised Table of Contents, and revised Sections 700, 701, 702-1 through 702-5, 702-7 and 704; and general 

editorial/reformatting changes; 
• in Part 8, a revised Table of Contents, and revised Sections 800, 801-1, 801-2.2, 802-1, 802-2, 803, and 804; and general 

editorial/reformatting changes; 
• in Part 9, a revised Table of Contents and revised Section 900; and general editorial/ reformatting changes; 
• in Part 10, revised Sections 1000 and 1095; and 
• in Part 11, a revised Table of Contents, and Sections 1100-1, 1103-6.8, 1140-4.6.2, 1142-14, 1142-15, 1142-25, 1160-6 

and 1160-8; and an editorial change in Section 1160-13. 
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2004 January 16, 2004 – Revision consists of the following (as well as related pages needed for double-sided printing of 
the revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record; 
• in Part 2, a revised Table of Contents, and revised Sections 200-1, 201-1 through 201-3, 201-5, 201-7, 201-8, 201-10 

through 201-13, 202-1, 202-4 through  202-7, 203-1, 203-2, 204-1 through 204-4, 205-1, 205-2.1, 205-2.3.3, 205-3, 206-1, 
206-3 through 206-15, 207, 207-1, 207-2.1, 207-3.1, 207-4, 207-5, 207-6.1, 207-6.3, 207-6.4, 207-7, 208-1, 208-2, 208-3, 
208-4, 208-6, 209-1, 209-2.2, 209-2.3, 209-3, 209-4, 209-5, 210-2, 211-1, 212-1, 220-7, 240-2.3, 240-3, 250-3.1, 295-2, 
297 and 298, and Tables 297-1 and 297-4, and Figures 298-1, 298-2, 298-4a, 298-4b, 298-5a through 298-5d, 298-6a, 298-
6b, 298-7, 298-22 and 298-24; deleted Sections 201-6, 206-2 and 295-3, and Figure 298-6c; and general editorial/formatting 
changes; 

• in Part 3, editorial corrections in Section 398; 
• in Part 6, new Sections 605-5.12 through 605-5.15, 606-19, 606-20, 640-26, 642-42 through 642-45, 670-6.1 through 670-

6.3; a revised Table of Contents, and revised Sections 601-1, 602-4.1, 602-4.4.4, 602-5.1 through 602-5.6, 602-5.8, 602-6, 
602-7, 603, 604, 605-1 through 605-3, 605-4.2, 605-4.3, 605-5.1 through 605-5.11, 605-6, 605-7, 605-8, 605-9605-10.1, 
605-10.2, 605-11.1 through 605-11.9, 605-11.10.1, 605-11.11 through 605-11.13, 605-12, 605-13, 605-14.1, 605-14.2, 605-
14.5, 605-15.1, 605-15.2.2, 605-15.2.3, 605-16 through 605-20, 606-1 through 606-18, 607-1 through 607-15, 620-3, 620-
6.1, 640-4, 640-5.3, 640-12.1, 640-12.4, 640-18.2, 640-20, 640-22, 641-5.2, 641-5.3, 641-6.3, 641-6.5, 641-7.3, 641-8.3, 
641-9.3, 641-9.6, 641-10.3, 641-10.4, 641-11 through 641-13, 641-15, 641-17, 641-19, 642-24, 642-27, 642-31 through 
642-34, 660-2, 670-6 through 670-8, 695-2, 697, 698, and Tables 697-5 through 697-9, and Figures 698-1 through 698-4; 
deleted Sections 605-6.1 through 605-6.5, 605-9.1 through 605-9.3, 605-10.3, 605-11.14, 607-16 through 607-44, 670-9, 
670-10, and Tables 697-10 through 697-14, and Figures 698-5 through 698-49; editorial corrections in Sections 620-2.2, 
642-5, 642-30; and general editorial/formatting changes. 

• in Part 11, revised Section 1141-3.1; 
• in Part 12, a revised Table of Contents, and revised Sections 1210, 1211, 1212-1, 1212-2.2, 1212-2.3, 1213-1, 1213-2, 

1213-3, 1214, 1215, 1220-3, 1220-5.1, 1230-2.1 and 1230-6.13; and editorial corrections in Sections 1220-5.7 and 1230-
6.9. 

• in Part 13, a revised Table of Contents, and revised Sections 1301-2, 1301-3, 1305, 1312 and 1399, and general 
editorial/formatting changes. 

 
2004 April 16, 2004 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record; 
• in Part 1, a new Section 140-7; and revised Tables 197-1 and 197-10; 
• in Part 2, a new Section 240-8; a revised Table of Contents and Sections 240-1 and  295-2;  
• in Part 3, a new Section 350-3; a revised Table of Contents, revised Sections 301-1, 301-2, 301-14, 302-2 thru 302-4, 304-

4, 320-1, 320-5, 340-2 thru 340-4, 342-2, 343 and 397, and revised Table 397-1; deleted Sections 342-3 thru 342-5; and a 
minor editorial correction in Section 301-10; 

• in Part 4, a new Section 440-7; a revised Table of Contents and Section 440-1;  
• in Part 6, new Sections 630-5, 641-23 and 642-46, and Figures 698-5 through 698-9; a revised Table of Contents, revised 

Sections 606-16, 606-17, 607-10, 607-12, 607-13, 607-15, 630-1, 640-12.1, 640-12.4, 640-23.3.1 and 698; and editorial 
corrections/changes in Sections 640-2, 642-44 and 642-45 

 
2004 July 16, 2004 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record; 
• in Part 1, a revised Table of Contents and Sections 10-1.3, 100-5, 101-3.3, 101-4, 101-5, 102-3.1, 102-3.2, 102-3.3, 102-

5, 103-4, 103-5, 104-3, 140-2.3, 140-2.4, 140-7, 150-1, 160,  193-10.2, 194-14 and 198, and Figures 198-1a and 198-2; 
deleted Figures 198-1b and 198-1c; and editorial corrections/changes in Sections 100-1.1, 100-1.4, 100-6, 101-2, 101-3.2, 
101-3.4, 102-1, 102-2, 102-3.6, 103-1, 140-2.2, 140-2.5, 140-2.6, 193-10.1, 193-11, 193-12, 194-3, 194-6, 194-9, 194-10, 
194-11 and 194-17. 

• in Part 2, five renamed sections: existing Sections 205-2, 205-3, 205-3.1, 205-3.2 and 209-1.1 are now 205-3, 205-4, 205-
4.1, 205-4.2 and 211-3, respectively; new Sections 202-8, 205-2, 205-5, 206-16, 207-8, 209-6, 209-7 and 211-2, and Figures 
298-28 thru 298-36; a revised Table of Contents, and Sections 200-1, 201-1, 201-4, 201-5, 201-7, 201-8, 202-4 thru 202-7, 
203-1, 203-2, 204-1 thru 204-4, 205-1, 205-2.1, 205-2.2, 205-2.3.2, 205-2.3.3, 206-1, 206-3, 206-4, 206-5.1, 206-5.2, 206-
5.5, 206-6, 206-7.2, 206-7.3, 206-8, 206-14, 206-15, 207-1, 207-2.1 thru 207-2.3, 207-3.1, 207-5.2, 207-5.3, 207-6.2, 207-
6.3, 207-7, 208-1 thru 208-4, 208-6, 209-1, 209-2.1, 209-2.2, 209-3, 209-4.1, 209-4.2, 209-5, 210-2, 211-1, 211-2, 212-1 
thru 212-3, 220-4 thru 220-7, 220-8.2, 220-8.3, 220-8.5, 221-1, 240-2.1, 240-2.2, 240-3, 240-4.3, 240-4.5, 240-4.7 thru 240-
4.9, 240-5.3, 240-5.6, 240-5.7, 240-6.3, 240-6.4, 240-7.1 thru 240-7.3, 240-8, 241-1, 241-3, 241-7, 242-1 thru 242-4, 250-
2, 250-3.1, 250-4.3, 250-5.3, 250-5.7, 250-8.1, 260-1, 260-4.2, 260-4.3, 260-6.1 and 298, and Tables 297-1 and 297-6, and 
Figures 298-5a thru 298-5d and 298-22; and editorial corrections/changes in Sections 200-3, 201-2, 201-3, 201-10 thru 
201-13, 202-1, 205-2.4, 206-7.1, 206-7.4, 207-2, 207-4.2, 207-4.4, 207-5.1, 207-6.1, 207-6.4, 209-2.3, 209-2.5, 209-2.6, 
220-8.4, 221-5, 240-7.5 thru 240-7.7, 241-2, 241-6, 242-5, 250-3.2, 250-3.3, 250-4.1, 250-4.2, 250-4.6, 250-5.2 and 250-
6.2, and Tables 297-2, 297-4, 297-9, 297-11.  

• in Part 3, four renamed sections: existing Sections 340-2, 340-3, 340-4 and 340-5 are now 341-2, 341-3, 341-4 and 341-5, 
respectively; new Sections 340-2, 341, 341-1, 350-4, 360-1, 360-2 and 360-3; a revised Table of Contents and revised 
Sections 301-14.1, 302-1, 340-1, 350-3 and 360; and a minor editorial corrections/changes in Sections 300-1 and 301-14.4; 

• in Part 4, new Sections 442-20, 442-21, 442-22 and 442-23; a revised Table of Contents and Sections 401-6 and 440-7, 
and Form 496-13; and editorial corrections/changes in Sections 442-1, 442-3, 442-4, 442-5, 442-6, 442-7, 442-8, 442-9, 
442-10, 442-11, 442-12, 442-13, 442-14, 442-15, 442-16 and 442-19;  

• in Part 6, new Sections 630-6 and 640-27, and Form 696-1; a revised Table of Contents, revised Sections 605-4.3, 605-
5.3, 605-5.12 thru 605-5.15, 605-11.3, 630-4, 630-5, 640-12.2, 642-24, 642-27, 642-33, 696 and 698, and Figures 698-3a, 
698-3b and 698-4; and editorial corrections/changes in Sections 607-10, 607-13, 607-15, 640-18.2, 642-14, 642-15, 642-
42 and 642-46. 
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• in Part 11, new Sections 1141-3.7 thru 1141-3.9; a revised Table of Contents and Sections 1140-6.1.1.4, 1140-6.1.2.2, 
1141-2, 1141-3.1 thru 1141-3.6 and 1141-4; and an editorial corrections in Section 1142-35. 

• in Part 14, a revised listing. 
 
 
2004 October 22, 2004 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record; 
• in Part 1, a revised Table of Contents and Section 103-3.2; and editorial corrections/changes in Sections 100-3.3 and 140-

7; 
• in Part 4, editorial corrections/changes in Sections 442-20, 442-21 and 442-23; and  
• in Part 6, new Section 642-47; a revised Table of Contents, revised Sections 605-11.3, 640-18.2, 641-5.1, 641-6.1, 642-9, 

642-19 and 642-24. 
 
2005 January 21, 2005 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a revised Preface and an updated Cover Sheet, Revision Record and Table of Contents,; 
• in Part 1, new Sections 194-21 and 194-22; a revised Table of Contents and Sections 100-3, 100-4, 101-3.3, 102-1, 102-

3.4, 103-3.1, 103-3.2, 103-3.4, 103-3.7, 103-5, 105-1, 105-3, 120-1 thru 120-3, 140-7, 193-3, 193-10.1, 193-14, 193-15, 
194-1, 194-2, 194-13, 194-15, 194-16 and 194-19, Tables 197-2, 197-8 and 197-9, and Figure 198-1; editorial corrections 
or changes in Sections 101-2, 101-4, 101-5, 102-2, 102-3.2, 102-3.5, 102-3.6, 102-4, 103-4, 104-1 thru 104-3, 106-1, 106-
3, 130-2.3, 130-3, 130-4, 130-6, 140-1, 140-2.4, 140-2.6, 140-2.7, 140-5, 150-1, 150-2, 160, 193-5, 193-10.2, 193-12, 193-
20, 194-5, 194-9 thru 194-11, 195-1, 196, 197and 198, Forms 196-1 thru 196-4, Tables 197-3 thru 197-6, 197-7 and 197-
10; and minor format changes. 

• in Part 2, new Sections 205-6 and 210-3; revised Table of Contents and Sections 205-4, 209-4 and 240-8, and Table 297-
7; 

• in Part 4, new Forms 496-19 and 496-20, and Table 497-6; a revised Table of Contents, revised Sections 403-5, 403-6, 
403-6.1, 403-6.4, 403-7, 440-3, 440-5 thru 440-7, 441-2, 441-3, 441-8, 441-11, 496 and 497, and revised Forms 496-3 and 
496-4; editorial corrections in Form 496-6; and deleted Section 403-6.5; and 

• in Part 6, a revised Table of Contents, revised Sections 605-4.3, 605-10.1, 642-21, 642-28, 642-30 thru 642-32 and 642-
44; and editorial corrections or changes in Sections 642-33, 642-34, 642-36, 642-37, 642-40 thru 642-43, 642-45 and 642-
47, and Tables 697-3 thru 697-5 . 

 
2005 April 15, 2005 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and Table of Contents, and an updated Publication Record;  
• in Part 1, revised Tables 197-2 and 197-3;  
• in Part 3, a revised Table of Contents, revised Sections 301-1, 301-7, 301-14.4, 302-2, 302-6, 307-2, 310, 320-1, 320-4, 

341-1, 342-2 and 343, and Table 397-2; and minor editorial/format changes; 
• in Part 4, a revised Table of Contents, Sections 401-6, 401-7, 404-2, 442-20, 442-21, 442-22 and 442-23, Form 496-2, and 

Table 497-5; deleted Forms 496-12 through 496-18; editorial revisions in Forms 496-8 through 496-11, and 496-19, Table 
497-6, and Figure 498-37; and minor editorial/format changes; 

• in Part 6, a revised Table of Contents, revised Sections 630-4, 630-5, 640-23.4, 640-23.5, 641-9.6, 641-23, 642-46 and 
Form 696-1; and minor editorial/format changes;  

• in Part 11, a revised Section 1142-30; 
• in Part 12, a revised Section 1220-5.6; and 
• in Part 13, added copies of ODOT Policies 16-004(P), 22-007(P), 25-005(P), 122-002(P), 322-002(P), 512-002(P), and 

Standard Procedures 122-004(SP) and 510-005(SP); revised Sections 1301-2, 1310, 1312, 1314 and 1399; and minor 
editorial/format changes. 

 
2006  January 20, 2006 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Preface, Publication Record and Table of Contents;  
• in Part 1, a new Section 193-11; deleted Section 193-14; three renumbered Sections (Sections 193-11 thru 193-13 are now 

Sections 193-12 thru 193-14); a revised Table of Contents, Sections 101-2, 101-3.2 thru 101-3.4, 101-4, 101-5, 102-2, 102-
3.4 thru 102-3.6, 102-4, 103-3, 103-3.4 thru 103-3.6, 103-4, 103-5, 104-4, 106-1 thru 106-3, 120-1, 120-2, 130-2.2, 130-
2.3, 140-2.3, 140-2.4, 193-4 thru 193-7, 193-9, 193-15 thru 193-18, 194-1 thru 194-3, 194-6 thru 194-8, 194-19, Chapter 
197, Forms 196-1 thru 196-4, Tables 197-1 thru 197-3 and197-5 thru 197-10, and Figures 198-1 and 198-2; and editorial 
revisions in Sections 100-1.2, 100-1.4, 100-4 thru 100-6, 101-3.1, 102,3.1 thru 102-3.3, 102-5, 103-3.2, 104-2, 105-1, 120-
3, 130-1, 130-2.1, 130-5, 140-1, 140-2.6, 140-2.7, 140-3, 140-4, 140-5, 140-7, 193-1, 193-2, 193-10, 194-4, 194-21 and 
195-1, and Chapters 160 and 180;  

• in Part 5, revised Chapters 500 and 595;  
• in Part 7, revised Chapter 704, Sections 702-5, 702-6, 705-1, 705-2 and 705-4; and editorial revisions to the Table of 

Contents, Chapters 795 and 796, and Forms 796-4 and 796-5;  
• in Part 8, revised Chapters 803, 805 and 840, Sections 801-2.2, 801-2.3, 802-1, 802-2, 880-2, 895-1, 895-2, 895-3, and 

895-4; and editorial revisions to Chapters 850 and 860, Sections 830-1 880-1; 
• in Part 9, a new Section 995-4; revised Table of Contents, Chapters 900, 930, 940 and 950, and Sections 995-1 and 995-

2; and 
• in Part 10, revised Chapters 1000 and 1095 
 
2006  April 21, 2006 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 
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• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a new Figure 298-37; deleted Figure 298-5d; a revised Table of Contents, Chapter 243, Sections 200-1, 201-1 

thru 201-4, 201-8, 201-10 thru 201-13, 202-5, 202-7, 202-8, 203-2, 204-1, 204-2, 205-2, 205-4 thru 205-6, 206-1, 206-3, 
206-4, 206-5.2, 206-6, 206-7.2, 206-8, 206-10 thru 206-12, 206-14, 206-15, 207-1, 207-4.4, 207-5.1, 207-6.1, 207-6.3, 207-
6.4, 207-7, 208-1, 208-2, 208-4 thru 208-6, 209-1, 209-4.1, 209-5 thru 209-7, 211-1 thru 211-4, 212-1, 212-3, 220-4, 220-
5, 221-2, 221-4, 240-2.2, 240-3, 240-4.1, 240-4.2, 240-4.6, 240-4.8, 240-4.9, 240-5.3 thru 240-5.5, 240-6.2, 240-7.2, 240-
7.3, 240-7.6, 240-7.7, 241-5, 242-4, 250-2, 250-2, 250-3.1 thru 250-3.4, 250-4.2 thru 250-4.6, 250-5.2 thru 250-5.8, 250-
6.2, 250-6.4, 250-6.5, 250-7.1, 250-7.2, 250-7.4 thru 250-7.6, 250-8.1, 250-8.2, 260-4.2, 260-4.3, 260-5, 260-6.1, 260-6.2, 
295-1 thru 295-4, Figure Index, Figures 298-4a and 298-5a thru 298-5c; and editorial revisions in Chapter 230, Sections 
200-2, 201-5, 201-9, 202-1, 202-4, 202-6, 203-1, 204-4, 205-1, 206-2, 206-5.1, 206-7.1, 207-2.2, 207-2.3, 207-3.1, 207-3.2, 
207-3.3, 207-5.2, 207-5.3, 209-2.5, 209-4.2, 210-1, 210-3, 220-1, 220-7, 220-9, 221-1, 221-3, 221-5, 240-1, 240-2.1, 240-
4.3, 240-4.5, 240-4.7, 240-5.7, 240-6.3, 240-7.4, 240-7.5, 240-8, 241-1, 241-6, 241-7, 242-1, 250-4.1, 250-5.1, 250-6.1, 
250-6.3, 260-1, 260-4.1 and Figure 298-22; and minor editorial/format changes;  

• in Part 3, new Sections 304-7, 341-6, 342-3 thru 342-5, and 350-5 thru 350-8; deleted Section 360-3; a revised Table of 
Contents, a revised title for Chapter 303, revised Chapters 310 and 343, Sections 300-1, 300-3, 301-1 thru 301-4, 301-6 
thru 301-12, 301-14.1, 301-14.2, 301-14.4, 301-14.5, 302-1, 302-5, 303-1, 303-3, 304-2, 304-6, 307-2, 320-1, 320-4, 341-
2, 341-5, 342-2, 360-1 and 360-2, Form 396-1, Figures Index, and Figures 398-2 thru 398-5; and editorial revisions to the 
Tables Index, Sections 300-2, 301-13, 303-4, 304-3, 340-1, 340-2, 341-1, 341-4, 342-1, 350-3 and 350-4, Chapters 330, 
370 and 380, and Table 397-1; and minor editorial/format changes; and 

• in Part 4, new Sections 442-24 thru 442-29,  revised Table of Contents, Chapter 443, Sections 400-1, 401-2, 401-3, 401-
6, 403-2, 403-7, 404-2, 404-3, 406-2, 407-2.2 thru 407-2.4, 420-4.2, 420-4.8, 440-6, 441-7, 441-8, 442-3, 442-13, 442-17 
thru 442-19, 450-1, 450-3.2 thru 450-3.5, 450-6.2, 450-6.3, 450-8.4, 450-8.5, 450-10.2 thru 450-10.7, 450-11.2, 450-11.5 
thru 45011.8, 460-3.4, 495-1, Forms Index, Table 497-5, Figures Index, and Figures 498-7, 498-23 and 498-27; and editorial 
revisions to Chapters 430, 470 and 480, Sections 400-2, 400-3, 401-4, 402-1, 402-2, 402-3.1 thru 402-3.3, 402-4, 403-1, 
403-3, 403-5, 403-6.1, 403-6.2, 404-1, 406-1, 407-1, 408-1, 408-2, 420-2, 420-4.1, 420-4.4, 420-4.5, 420-5, 440-1 thru 440-
3, 440-5, 440-7, 441-1, 441-2, 441-5, 441-10, 441-11, 442-1, 450-5, 450-6.1, 450-8.1, 450-10.1, 460-5, 460-7, 460-8, 460-
9.2, 460-9.3, and Forms 496-2, 496-6 and 496-7; and minor editorial/format changes. 

 
2006  July 21, 2006 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 4, new Section 450-12; a revised Table of Contents and Section 420-4.6; 
• in Part 6, new Sections 600-6, 606-21, 606-22, 642-48 thru 642-52, and Table 697-10; deleted Section 605-14.5; a revised 

Table of Contents, Sections 601-2, 602-3, 602-5.1, 602-5.3, 602-5.6, 602-5.7, 603-2, 603-3, 604-2, 604-3, 604-6, 605-1, 
605-2.1 thru 605-2.3, 605-4.3, 605-5.1, 605-5.2, 605-5.5 thru 605-5.7, 605-5.9 thru 605-5.15, 605-6, 605-7.2, 605-7.3, 605-
8.4, 605-9, 605-10.1, 605-10.2, 605-11.1 thru 605-11.13, 605-12.1 thru 605-12.5, 605-13.1, 605-14.1, 605-14.2, 605-14.4, 
605-15.1, 605-16 thru 605-18, 605-20, 606-1, 606-3, 606-6 thru 606-9, 606-11 thru 606-20, 607-1, 607-6, 607-10, 607-13, 
607-15, 620-3, 620-5, 630-5, 640-2, 640-5.2, 640-9, 640-12.1, 640-13.2, 640-18.1, 640-18.2, 640-22, 640-24.1, 640-24.2, 
640-25, 640-26, 641-5.4, 641-5.6, 641-6.4, 641-8.4, 641-9.6, 641-10.6, 641-11 thru 641-14, 641-18, 641-23, 642-4, 642-6, 
642-17, 642-21, 642-24, 642-25, 642-27, 642-39, 642-44, 642-46, 670-5 and Tables Index; and editorial revisions in Chapter 
643, Sections 600-1 thru 600-5, 602-1, 602-5.8, 602-6, 602-7.1, 602-7.3, 602-8, 603-1, 604-1, 604-4, 605-3.1, 605-4.1, 605-
4.2, 605-5.8, 605-7.1, 605-8.1, 605-8.3, 605-13.2, 605-15.2, 605-19, 606-2, 606-5, 606-10, 607-4, 607-7, 607-11, 607-12, 
620-1, 630-1, 630-3, 630-4, 640-1, 640-3, 640-4, 640-5.1, 640-6, 640-7.1, 640-8, 640-11.3, 640-11.5, 640-13.1, 640-14, 
640-16, 640-17, 640-19 thru 640-21, 640-23.1, 640-23.3, 640-23.4, 641-1, 641-2.1, 641-2.3, 641-2.5, 641-2.7, 641-2.8, 641-
3, 641-4, 641-5.1 thru  641-5.3, 641-6.1 thru  641-6.3, 641-6.5, 641-7.1, 641-7.3, 641-8.1, 641-8.3, 641-9.3, 641-10.1, 641-
10.3, 641-10.7, 641-15 thru  641-17, 641-19, 642-1, 642-10, 642-30, 642-43, 642-47, 650-1, 660-1, 660-2, 670-1, 670-2, 
670-6.2, 695-1, 695-2, 695-5, 695-6 and Table 697-1d; and minor editorial/format changes;  

• in Part 11, deleted Section 1142-32; a revised Table of Contents, Chapter 1150, Sections 1104-3, 1130-5, 1140-4.2, 1140-
4.4, 1140-4.6, 1140-5.7, 1140-5.9, 1140-7.3, 1141-3.6, 1142-14, 1142-15, 1142-24, 1160-2, 1160-3.1 and Figures Index; 
editorial revisions in Chapter 1195, Sections 1100-1, 1100-2, 1100-3, 1103-6.6, 1103-6.8, 1104-1, 1104-2, 1105-1 thru 
1105-3, 1106-2.2, 1107-3, 1120-3, 1130-2, 1130-3.1, 1130-4, 1140-1, 1140-3.2, 1140-3.3, 1140-3.5, 1140-4.3, 1140-4.7, 
1140-5.3 thru 1140-5.6, 1140-5.8, 1140-6.1, 1140-6.2, 1140-8, 1141-1, 1141-2, 1141-3.1 thru 1141-3.3, 1141-4.1 thru 1141-
4.5, 1142-8, 1142-13, 1142-25, 1142-28, 1142-31, 1142-35, 1160-1, 1160-4, 1160-13.5, the Tables Index, Tables 1197-4 
thru Table 1197-7 and Figure 1198-4; and minor editorial/format changes.  

 
2006  September 5, 2006 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents; and 
• in Part 6, deleted Table 697-6; a revised Table of Contents, Sections 605-8.4, 605-12.2, 605-15.2, 606-10, 606-16, 607-

10, 630-5, 640-5.1, 640-9, 641-5, 641-6.2, 641-6.4, 641-11, 641-18, 641-19, 642-10, 642-42, Tables Index, and Figures 
698-6 and 698-8; and editorial revisions in Sections 601-2, 630-4, 630-6, and Table 697-10; and minor editorial/format 
changes.  

 
2006  October 20, 2006 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 3, revised Form 396-1; 
• in Part 4, revised Section 420-4.2; 
• in Part 6, a revised Table of Contents and Sections 642-26, 642-50 and 642-51;  
• in Part 8, revised Chapter 805; and 
• in Part 12, new Sections 1215-1 thru 1215-5 and 1230-7, Form 1296-13, Table 1297-5 and Figures 1298-17 thru 1298-40; 

a revised Table of Contents, Chapters 1210 and 1211, Sections 1201-1 thru 1201-5, 1202-1, 1212-2, 1212-3, 1213-1, 1213-
2, 1220-2, 1220-6, 1230-1 thru 1230-3, 1230-6, 1250-2, Forms Index, 1296-1, 1296-2, 1296-11, 1296-12, Tables Index, 
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Figures Index and Figures 1298-2, 1298-6, 1298-7, 1298-10, 1298-11, 1298-12, 1298-15, 1298-16; and editorial revisions 
in Chapters 1200, 1214, 1280 and 1295, Sections 1212-1, 1212-4, 1213-3, 1220-1, 1220-3 thru 1220-5, 1250-1; and minor 
editorial/format changes.  

 
2007  January 19, 2007 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Figure 198-1; 
• in Part 2, new Sections 202-9, 202-10, 204-5, 204-6, 220-10 and 221-6, Tables 297-12 and 297-13, and Figures 298-38 

through 298-44; a revised Table of Contents, Sections 201-1, 201-3, 202-7, 203-1, 205-3, 208-1 and 221-5, Tables Index, 
Figures Index, Figure 298-6, 298-14, 298-15 and 298-27; editorial corrections in Sections 200-1, 201-5, 201-7, 204-4, 207-
5, 207-6, 240-4, 250-4, 250-7 and 260-5, Table 297-4, and Figures 298-26 and 298-28 through 298-32; and minor 
editorial/format changes;     

• in Part 4, new Sections 442-30, 442-31 and 442-32, and Figures 498-39, 498-40, 498-41 and 498-42; a revised Table of 
Contents and Figures Index; editorial corrections in Sections 407-2 and 450-10, and Figure 498-1; and minor editorial/format 
changes;  

• in Part 6, a new section 620-7; a revised Table of Contents and Sections 605-1, 605-2, 605-11, 620-2, 620-4, 640-18, 642-
24, 642-27, 642-33 and 642-34; editorial corrections in Sections 605-4, 605-5, 620-1, 641-17 and 641-19; and minor 
editorial/format changes; and  

• in Part 7, revised Chapter 704. 
 

2007  April 20, 2007 – Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Sections 103-3, 103-4, 104-2 and 104-3, Table Index, and Tables 197-1 through 197-3, and 197-5 through 

197-10;  
• in Part 2, a revised Table of Contents, Section 207-4, Figures  298-15 and 298-22; and editorial corrections in Figures 298-

12, and 298-13 ; 
• in Part 4, new Sections 402-5 and 402-6, and Tables 497-7 and 497-8; a revised Table of Contents, Forms Index, Forms 

496-12 and 496-13, and Tables Index; editorial corrections in Sections 402-3, 404-2, 404-3 and 450-8, and Figures 498-6 
through 498-8, 498-21, 498-26, and 498-28 through 498-35; and minor editorial/format changes;  

• in Part 6, new Sections 641-24 and 642-53, a revised Table of Contents and Sections 602-2, 605-14, 607-12, 607-13, 640-
1, 640-12, 641-23, 642-9, 642-21, 642-22, 642-30, 642-31, 642-44 and 642-48; editorial corrections in Sections 640-2, 641-
6, 641-7, 641-19, 642-10, 642-11, 642-16 and 642-42; and minor editorial/format changes;  

• in Part 11, revised Section 1140-5; and 
• in Part 12, a revised Table of Contents and Section 1220-3.  

 
2007  July 20, 2007 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, new Sections 120-7, 150-3, 195-3 through 195-7 and Figures 198-3 through 198-6; revised Table of Contents, 

Chapters 106, 160, 180 and 195, Sections 100-1, 100-4, 101-2, 101-5, 102-1 through 102-3, 120-1 through 120-6, 130-2, 
140-7, 193-9 and 195-1, Forms 196-1 and 196-3, Tables 197-2, 197-3, 197-9 and 197-10, and Figures Index; editorial 
corrections in Sections 193-7, 193-10, 193-15 and 193-16; and minor editorial/format changes;   

• in Part 2, a revised Table of Contents and Sections 220-2, 220-3, 240-4, 260-4 and 295-2; 
• in Part 3, revised Sections 320-2 and 320-3; 
• in Part 4, new Sections 401-9 and 440-8; a revised Table of Contents and Sections 401-2, 404-3, 420-2, 420-3 and 420-4;  
• in Part 6, new Chapter 608, Section 695-7, Forms 696-2 through 696-9, and Figure 698-10; a revised Table of Contents, 

Sections 600-4, 600-6, 601-2, 602-3, 602-5, 605-3, 605-14, 605-17, 605-19, 606-14, 606-20, 630-4, 630-5, 640-12 through 
640-14, 640-18, 641-2, 641-24, 642-35, 642-51, 642-52, 695-6, Forms Index, Form 696-1 and Figures Index; editorial 
corrections in Sections 607-13, 620-7, 630-1, 630-6, 640-23, 640-26, 641-6 and Figure 698-1; and minor editorial/format 
changes;  

• in Part 8, revised Chapter 805; 
• in Part 11, a revised Table of Contents and Sections 1120-3 through 1120-5;  
• in Part 12, new Chapters 1203, 1204 and 1205, a revised Table of Contents, Chapters 1200, 1201, 1202, 1210, 1211, 

1212, 1213, 1220, 1250, 1280, Forms Index, Form 1296-1, Tables Index, Figures Index, and Figures 1298-1, 1298-3 
through 1298-5, 1298-21 and 1298-24; deleted Chapters 1213 through 1215, and1230; editorial corrections in Form 1296-
2 and Figures 1298-21 and 1298-24; and minor editorial/format changes;  

• in Part 13, new title, Table of Contents and Chapters replaced existing text, which was relocated Part 15; 
• in Part 14, new title, Table of Contents, Chapters 1400, 1401, 1402, 1415, 1420, 1430, 1450, 1480, 1495, Forms Index, 

and Form 1496-1; and deleted the index; and   
• added Part 15.  

 
2007  October 19, 2007 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Table of Contents, Section 120-4, and Tables 197-1 and 197-2; an editorial correction in Sections 101-2; 

and minor editorial/format changes;   
• in Part 2, revised Figures 298-10 and 298-29 through 298-32; editorial corrections in Section 240-4 and Figures 298-8, 

298-9, 298-11 and 298-26; and minor editorial/format changes;   
• in Part 3, an editorial correction in Table 397-1; 



Traffic Engineering Manual 

October 23, 2002  x (April 19, 2019) 

• In Part 4, a revised Table of Contents and Section 406-3; deletion of Section 402-6; and an editorial correction in Section 
401-9;  

• in Part 6, revised Table of Contents and Sections 641-12, 641-13, 641-14, 641-15, 642-30, 642-39 and 642-41; 
• in Part 11, a revised Table of Contents; and editorial corrections to Chapters 1103 and 1120, and Section 1150-3; 
• in Part 13, a revised Section 1301-3, Forms Index, and Form 1396-1. 
 
2008  January 18, 2008 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 4, new Section 460-10 and Table 497-9; a revised Table of Contents, Sections 440-4, 442-13, 442-17, 442-24,and 

Tables Index; and minor editorial/format changes;   
• in Part 6, new Form 696-6; renumbered Forms 696-1 through 696-9 (now Forms 696-1a, 696-1b, 696-2a, 696-2b, 696-3a, 

696-3b, 696-4a, 696-4b and 696-5); a revised Table of Contents, Sections 605-2, 605-9, 605-13, 605-14, 605-18, 606-6, 
606-16, 630-5, 640-2, 640-12, 640-19, 641-9, 641-10, 642-18, 642-39, 642-44 and 695-7, and Forms Index; editorial 
corrections in Sections 606-1, 640-11, 641-1, 641-12 through 641-15, and Figure 698-3a; and minor editorial/format 
changes; and 

• in Part 13, revised Sections 1301-1 and 1301-2, Forms 1396-1 and 1396-2, and Table 1397-1. 
 

2008  April 18, 2008 – Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Tables 197-2 and 197-9;  ;   
• in Part 2, revised Table of Contents and Sections 240-4 through 240-6; and minor editorial/format changes;   
• in Part 3, revised Table of Contents, Sections 342-3, 350-7 and 350-8; and minor editorial/format changes;   
• in Part 4, new Section 401-10; a revised Table of Contents, Chapter 443, Sections 403-6, 403-7, 440-2, 440-6, 441-6, 441-

9, 442-1, 442-3, 442-6, 442-11, 442-17 through 442-19, 442-24, 450-3, 450-8, 450-10, 450-11, 460-4, 460-7, 460-8, Forms 
Index, Forms 496-14, 496-15, 496-19, Tables 497-1, 497-4, and Figures 498-10, 498-22, 498-25, 498-34 and 498-37; 
editorial corrections in Section 442-32, the Figures Index and Figure 498-37;and minor editorial/format changes;   

• in Part 6, new Section/Plan Note 642-54; a revised Table of Contents, Sections 605-9, 605-11, 605-13, 620-6, 640-2, 641-
10, 642-39; and minor editorial/format changes; and;   

• in Part 7, new Chapter 742 with new Sections 742-1 and 742-2; a revised Table of Contents, and Section 702-4; and minor 
editorial/format changes   

• in Part 11, editorial correction in Section 1142-25; and minor editorial/format changes; 
• in Part 13, deleted Form 1396-2; revised Table of Contents, Section 1301-1, Forms Index and Figures Index; and minor 

editorial/format changes. 
 

2008  July 18, 2008 – Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, new Section 206-17 and Table 297-14; a revised Table of Contents and Sections 201-6, 240-4, 260-5, the Table 

Index and Figure 298-18; and minor editorial/format changes;   
• in Part 3, revised Table of Contents; deleted Sections 341-6, 342-4 and 342-5; 
• in Part 4, new Section 440-9; a revised Table of Contents and Section 440-3;  
• in Part 6, new Section 604-21, a revised Table of Contents, Sections 605-11, 605-18, 605-20, 607-15, 640-2, 642-24, 642-

39, 642-41 and 642-50; and minor editorial/format changes;   
• in Part 7, revised Table of Contents and Section 702-4; and minor editorial/format changes; and   
• in Part 12, new Forms 1296-14 through 1296-16, and Table 1297-6; revised Table of Contents, Chapters 1201 and 1202, 

Sections 1203-1 through 1203-5, the Forms Index, Forms 1296-1, 1296-3, 1296-4, 1296-11, the Tables Index, the Figures 
Index, Figures 1298-3 through 1298-5; and minor editorial/format changes. 

 
2008  October 17, 2008 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, new Section 201-14; a revised Table of Contents and Section 210-3;   
• in Part 3, new Table 397-5; revised Table of Contents, Section 350-2 and Tables 397-1, 397-3 and 397-4; deleted Figure 

398-6; editorial changes in Sections 301-13, 302-2, 303-3, 307-2, 320-4, 350-6, 350-7, 350-8, the Tables Index and the 
Figures Index; and minor editorial changes; 

• in Part 4, a revised Table of Contents, Chapter 430, and Sections 401-3, 442-26, 442-28, 460-2 and 460-2; editorial changes 
in Sections 401-10 and 403-3; and minor editorial changes;  

• in Part 6,  a revised Table of Contents, Sections 605-13, 605-20, 620-6, 640-18, 640-23, 641-23, 642-24, 642-25, 642-48 
and 642-50; editorial changes in Sections 602-6, 605-2, 605-9, 605-10, 605-11, 605-19, 608-2, 620-3, 620-7, 641-9, 641-
10, 641-24, 642-21, 642-27, 642-41, 642-54 and 670-6; and minor editorial/format changes;   

• in Part 7, revised Table of Contents; and an editorial change in Section 702-2;   
• In Part 11, revised Figure 1198-12; 
• In Part 12, new Section 1213-6; revised Table of Contents, Chapter 1210, Section 1213-1 and Forms 1296-1 and 1296-14; 

editorial changes in Section 1212-10; and minor editorial/format changes; and 
•  in Part 13, new Figures 1398-2 and 1398-3; revised Table of Contents, Sections 1301-1, 1301-2, 1301-3, Form 1396-1 

and Table 1397-3; and editorial changes in the Forms Index and the Figures.  
 
2009  January 16, 2009 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
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• in Part 2, a revised Table of Contents and Sections 201-3 and 240-5; and minor editorial/format changes;   
• in Part 3, new Section 342-4; and a revised Table of Contents; 
• in Part 4, new Sections 442-33 through 442-39; a revised Table of Contents, Sections 403-5, 440-3, 440-4 and 450-8, 

Tables Index, Tables 497-4 and 497-5, Figures Index and Figures 498-3 through 498-5, 498-12, 498-35 and 498-37; editorial 
change for Section 401-10; and minor editorial changes;  

• in Part 6,  new Section 641-19 and renumbered existing Sections 641-19 through 641-24, a revised Table of Contents, 
Sections 603-2, 605-5, 605-11, 605-13, 640-6, 640-22, 640-24, 640-25, 641-9, 641-10, new 641-21 (formerly 641-20), new 
641-22 (formerly 641-21), 642-4, 642-6, 642-14, 642-15, 642-35, 642-38 and 642-39; editorial change in Section 642-41; 
and minor editorial/format changes; and 

• in Part 13, new Section 1301-4 and Form 1396-2; deleted Figure 1398-1 and renumbered Figures 1398-2 and 1398-3; 
revised Table of Contents, Sections 1301-1 through 1301-3, Forms Index, Form 1396-1, Tables Index, Table 1397-1, and 
the Figures Index; editorial corrections in Table 1397-3; and minor editorial/format changes.  

 
2009  March 6, 2009 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents; and 
• in Part 2, a revised Section 240-4. 

 
2009  April 17, 2009 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents; and 
• in Part 2, new Tables 297-15, 297-16, 297-17 and 297-18; a revised Table of Contents, Sections 206-8, 206-13, 207-2, 

207-3, 240-4, the Tables Index, and Figures 298-5a and 298-5b; editorial change in Section 207-4; and minor 
editorial/format changes; 

• in Part 3, new Sections 301-15 and 341-6; and a revised Table of Contents and Sections 301-10, 302-1 and 341-4; and 
editorial changes in Chapters 350, 360, 370, 380, 395 and Table 397-2; 

• in Part 4, a revised Table of Contents, Chapter 443, Sections 401-7, 403-2, 440-3, 440-6, 442-7, 442-8, 442-13, 442-17, 
442-18, 442-25 and 442-32, and Figure 498-5; editorial changes for Sections 442-20 and 442-22; and minor editorial 
changes;  

• in Part 6, new Section 604-5 and renumbered existing Sections 604-5 and 605-6, new Section 640-28, and new Section 
641-19 and renumbered existing Sections 641-19 through 641-25, and new Figures 698-11 and 698-12; a revised Table of 
Contents, Sections 601-2, 605-2, 605-5, 605-11, 605-14, 605-19, 606-10, 620-4, 640-9, 640-11, 640-12, 640-19, 640-22, 
640-23, 641-5, 641-6, 641-9, 641-10, 641-17, 641-18, new 641-20 through 641-22 (formerly 641-19 through 641-21),  new 
641-24 through 641-26 (formerly 641-23 through 641-25), 642-6, 642-14, 642-15, 642-18, 642-30, 642-31 642-36, 642-37, 
642-44, 642-46, 642-50, 642-53, and 642-54, the Tables Index, and the Figures Index; editorial changes in Sections 641-8 
and 642-24, and Form 696-1a; and minor editorial/format changes;  

• in Part 9, new Sections 940-1 and 940-2, and a new Chapter 942, with new Sections 942-1 and 942-2; a revised Table of 
Contents and Chapter 940; 

• In Part 12, a new Section 1213-7; a revised Table of Contents, Chapter 1210, Sections 1203-2, 1203-3, 1213-1, the Forms 
Index, Form 1296-2 and Form 1296-14; editorial changes in Sections 1203-1 and Form 1296-1; and minor editorial/format 
changes;  

• in Part 13, a revised Table of Contents, Sections 1301-1, 1301-2, 1301-3 and 1301-4, and Form 1396-1; and minor 
editorial/format changes; and   

• in Part 15, a revised Table of Contents, Chapter 1505, and Section 1501-3; and minor editorial/format changes.  
 

2009  July 17, 2009 – Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, new Section 195-8, a revised Table of Contents, Chapter 106, Sections 100-1, 100-4, 100-5, 101-4, 101-5, 102-

1, 102-3 through 102-5, 103-1, 103-3 through 103-5, 104-1 through 104-4, 105-1, 120-3, 120-6, 130-2, 130-4 through 130-
6, 140-7, 193-7, 193-11, 194-1, 194-17, 194-18, 195-3 through 195-6, Forms Index, Forms 196-1 and 196-3, Tables Index, 
Tables 197-1 through 197-3, Tables 197-9 and 197-10, and Figure 198-2; editorial changes in Section 140-2 and Figure 
198-6; and minor editorial/format changes; 

• in Part 2, new Sections 202-11 and 242-6; a revised Table of Contents, Sections 201-3, 201-6, 201-8, 201-11, and Section 
295-2; editorial changes in Sections 202-6 and 206-11; and minor editorial/format changes; 

• in Part 3, revised Chapter 343, Sections 302-5, 304-3, 320.1, 320-5, and Form 396-1; editorial changes in Sections 301-3, 
301-7, 301-10, 301-14, 350-7 and Table 397-1; and minor editorial changes; 

• in Part 4, new Section 403-8; a revised Table of Contents, Chapter 443; Sections 402-2, 402-3, 408-2, 420-1, 421-1, 421-
2, 440-3, 440-8, 441-7, 442-27, 442-29, 450-1, 460-7, 460-9, and the Forms Index; editorial changes in Sections 440-4, 
442-5, 442-22, 442-32 and 442-33; and minor editorial changes;  

• in Part 6, a revised Table of Contents, Sections 600-4, 605-4, 605-11, 605-13, 605-14, 608-4, 608-11, 608-12, 620-3, 620-
7, 640-9, 641-3, 641-4, 641-10, 642-50, 650-2, 650-3, 660-3, 670-3,  695-2, 695-4, 695-6, and 695-7; editorial changes in 
Sections 601-2, 604-5, 605-9, 605-10, 608-2, 608-4, 630-4, 630-5, 640-23, 640-26, 642-43, 642-44, and the Forms Index; 
and minor editorial/format changes;  

• in Part 13, revised Sections 1301-3 and 1301-4, the Forms Index, and the Tables Index; editorial change in Section 1301-
1; and minor editorial/format changes. 
 

2009  October 16, 2009 – Revision consists of the following (as well as related pages needed for double-sided printing of 
the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, new Section 140-8, a revised Table of Contents; revised Sections 120-4 and 193-19, and Table 197-2; and minor 

editorial/format changes; 
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• in Part 3, a revised Section 342-2;  
• in Part 4, a revised Table of Contents, Sections 420-5, 440-7, 450-10, 450-11, Forms 496-4 and 496-6, the Figures Index, 

and Figures 498-3 through 498-5, 498-23, 498-27, 498-29, 498-30 and 498-33; an editorial correction in Sections 420-4; 
and minor editorial changes;  

• in Part 11, a revised Table of Contents; revised Sections 1140-4, 1142-24 and 1142-26, and Figure 1198-12; editorial 
corrections in Sections 1140-6, 1140-8, 1142-25; and minor editorial/format changes.  

 
2010  January 15, 2010 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Section 101-5, Forms 196-3 and 196-4, and Table 197-2; 
• in Part 2, new Sections 202-12, 202-13 and 260-7, a revised Table of Contents and Sections 201-8 and 240-2;  
• in Part 3, new Section 301-16, and a revised Table of Contents, Section 301-14 and Table 397-2;  
• in Part 4, a revised Table of Contents and Section 440-3; and minor editorial changes.  
 
2010  April 16, 2010 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, new Sections 130-7 and 140-9; a revised Table of Contents and Sections 140-8, 195-2, and Tables 197-2 and 

197-9; and an editorial correction in Section 130-6; 
• in Part 4, new Sections 403-9, 403-10, 442-40, 442-41 and 442-42; a revised Table of Contents and Sections 402-3, 403-

3, 403-6  and 420-5; and minor editorial/format changes;  
• in Part 8, new Sections 804-1 through 804-4, 830-3, 830-4, 840-1 through 840-4, 895-5, a new Forms Index and Form 896-

1, and a new Figures Index and Figure 898-1; a revised Table of Contents, Chapters 804 and 840, Section 830-1; and minor 
editorial/format changes; and  

• in Part 10, a revised Chapter 1000. 
 

2010  May 14, 2010 – Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 6, new Section 660-4 and new Figures 698-13 and 698-14; a revised Table of Contents and Section 660-1, and a 

revised Figures Index; editorial corrections in Sections 601-2, 608-4, 608-6, 608-8, 630-4, 630-5, 640-1, 640-13, 640-14, 
and Figure 698-1; and minor editorial/format changes. 

 
2010  July 16, 2010 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a revised Table of Contents and Sections 202-4, 202-12, 202-13 and 205-3, Tables 297-1, 297-4, 297-12, 297-

13 and 297-17, and Figures 298-20, 298-22 and 298-28; editorial corrections in the Figures Index and Figure 298-10; and 
minor editorial/format changes; 

• in Part 3, a revised Table of Contents and Sections 301-1, 301-8 and 301-15; and an editorial correction in Section 301-
16; 

• in Part 4, a revised Table of Contents and Sections 440-3, 442-25, 442-26, 442-27, 442-28, 442-29, 442-31, 442-40, 442-
41 and 450-8; 

• in Part 6, a revised Table of Contents and Sections 605-6, 605-8, 642-41, 642-44 and 670-4, Table 697-1b, and Figure 
698-3b;   

• in Part 7, a revised Section 742-2; and 
• in Part 9, new Chapters 901 and 902; a revised Table of Contents and Chapter 900, and Sections 940-1 and 940-2. 
 
2010  October 15, 2010 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents; ;  
• in Part 1, a revised Table of Contents and Sections 140-7 and 195-8, and Table 197-9; 
• in Part 2, a revised Table of Contents and Sections 209-2, 211-1 through 211-4 and 240-8; editorial corrections in Tables 

297-16 and 297-17; and minor editorial/format changes; 
• in Part 3, revised Chapter 343, Sections 302-1, 304-1, 304-3, 307-1, 320-5, 341-2, 350-3, 350-6 and 350-8; and minor 

editorial changes; 
• in Part 4, a revised Figure 498-21;  
• in Part 6, a revised Table of Contents and Sections 602-8, 605-11, 606-16, 607-10, 640-12, 641-9, 641-21, 641-25 and 

695-4; an editorial correction in Section 640-18; and minor editorial changes; and 
• in Part 9, a revised Table of Contents and Chapter 930 (replacing the existing text with new Sections 930-1 and 930-2). 

 
2011  January 21, 2011 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a revised Table of Contents and Sections 212-1 through 212-3, 240-4 , 240-7, 250-4, 250-5, 250-7 and 250-8; 

and minor editorial/format changes; 
• in Part 3, revised Table of Contents and Section 301-9, the Figures Index, and Figure 398-1;  
• in Part 4, a revised Table of Contents and Sections 403-6, 420-4, 440-2, 440-5, 440-7, 442-27, 442-29, Tables 497-1 and 

497-6; and an editorial change in Figure 498-38;  
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• in Part 6, a revised Table of Contents and Sections 605-19, 605-20, 607-10, 642-50 and 642-51 and Figures 698-3a and 
698-3b,  

• in Part 8, a revised Section 804-4; and 
• in Part 11, a revised Table of Contents and Chapter 1142, deleting fourteen Plan Notes, while renumbering and revising 

the others. 
 
2011  April 15, 2011 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Forms 196-3, 196-4 and 197-9, and Figure 198-1; 
• in Part 2, revised Sections 241-6; 
• in Part 4, a revised Sections 440-5, 441-7, 441-10, 442-10, 460-2 and 460-3; editorial changes in Sections 440-3, 440-8, 

441-3, 441-5, 441-6, 442-12 and 442-14; and other minor editorial/format changes;  
• in Part 6, new Section 650-4; a revised Table of Contents and Sections 600-2, 602-6, 602-8, 603-3, 605-2, 605-14, 605-

15, 608-5, 608-8, 620-7, 640-4, 640-11, 640-12, 640-13, 640-17, 640-18, 641-2, 641-5, 641-6, 641-7, 641-8, 641-9,641-25,  
642-6, 642-24, 642-26, 642-30, 642-31, 642-33, 642-48, and 650-3, the Tables Index, and Table 697-7; editorial changes 
to Sections 600-5, 602-4, 602-5, 602-7, 604-5, 605-4, 605-5, 605-6, 605-7, 605-11, 605-13, 605-17, 605-18, 605-19, 605-
20, 606-6, 606-7, 606-9, 607-10, 630-5, 640-2, 640-5, 640-25, 640-28, 641-10, 641-12 through 641-17, 641-19, 641-20, 
641-21, 641-26, 642-9, 642-10, 642-15, 642-16, 642-19, 642-21, 642-25, 642-27, 642-28, 642-34, 642-35, 642-39, 642-40, 
642-41, 642-50 through 642-54, 670-6 and 695-4, Tables 697-1c, 697-2, 697-4, 697-8 and 697-9, and the Figures Index; 
and other minor editorial/format changes; 

• in Part 8, a revised Section 804-4. 
• in Part 12, new Forms 1296-6b, 1297-7b, 1296-17, 1296-18 and 1296-19; a revised Table of Contents, Chapter 1250, 

Sections 1203-1, 1203-2, 1203-3, 1203-4, 1203-5, 1204-2, 1204-5, the Forms Index, Forms 1296-6a, 1296-7a and 1296-
16, the Tables Index, Table1297-7, the Figures Index and Figure 1298-1; and editorial changes in Forms 1296-2, 1296-4, 
1296-11 and 1296-12; and other minor editorial/format changes; and   

• in Part 14, a revised Table of Contents, the Chapter 1415 title and Sections 1401-1, 1401-2, 1401-3, 1401-6, 1402-1, 1415-
1, 1415-2, 1415-3; editorial changes in Sections 1401-4 and 1401-5, the Form Index, and Form 1496-1; and other minor 
editorial/format changes. 

 
2011  July 15, 2011 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a revised Table of Contents and Section 206-5; 
• in Part 4, an editorial change in Section 460-8; and   
• in Part 11, a revised Table of Contents, Section 1140-4, the Figure Index, and Figure 1198-6; and other minor 

editorial/format changes. 
 
2011  October 21, 2011 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 
• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a revised Table of Contents; 
• in Part 3, revised Sections 301-5 and 350-4; and other minor editorial changes;  
• in Part 4, revised Sections 420-4 and 450-8; and other minor editorial changes; 
• in Part 6, revised Sections 642-37 and 642-41; and a minor editorial correction; and  
• in Part 11 a revised Table of Contents; revised Section 1120-5; deleted Section 1142-15; and other minor editorial changes. 

 
2012  January 20, 2012 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, revised Forms 196-3 and 193-4, and Table 197-3; and made editorial corrections in Sections 100-1 100-4, 101-

4, 101-5, 102-4, 102-5, 103-1, 103-4, 103-5, 104-1 104-3, 104-4, 105-1, 106, 195-3, 195-5, 195-6, 195-8, 196-1, 196-2, 
196-3, and 196-4; 

• in Part 3, revised Chapters 305, 306, and 310, Sections 300-1, 301-1, 301-4, 301-5, 301-6, 301-7, 301-8, 301-9, 301-10, 
301-11, 301-12, 301-14, 303-1, 303-2, 304-1, 304-3, 304-5, 304-6, 341-2, 342-2, 342-4, 350-3, 350-5, 350-6, 350-7, 350-
8, Table 397-2, and Figures 398-2, and 398-3; 

• in Part 4, a revised Table of Contents; Sections 400-1, 401-7, 403-2, 403-6, 403-10, 404-3, 405-1, 406-1, 406-3, 407-2, 
408-1, 408-2, 420-4, 420-5, 421-1, 441-3, 450-10, Table 497-3; and deleted Section 403-7; 

• in Part 5, revised Chapter 500; 
• in Part 6, revised Sections 602-5, 602-6, 604-5, 604-6, 604-7, 605-3, 605-5, 605-6, 605-7, 605-9, 605-10. 605-11, 605-12, 

605-13, 605-14, 606-15, 605-17, 605-18, 605-21, 606-14, 606-18, 606-19, 606-21, 606-22, 607-1, 607-2, 620-6, 640-18, 
640-26, 641-5, 641-7, 641-8, 641-9, 641-10, 641-12, 641-13, 641-14, and 641-15; 

• in Part 8, a new Part Title; a revised Table of Contents, Chapters 800, 803 and  Sections 802-1, 804-1, 804-2, 804-3, 830-
3, 840-2, 840-3, and 840-4; 

• in Part 9, revised Chapter 900; 
• in Part 10, contents have been incorporated into Part 8; Part 10 now reserved for future use; and 
• in Part 11, a revised Table of Contents, and Section 1141-4. 
 
2012  April 20, 2012 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
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• in Part 1, a revised Table of Contents; revised Sections 101-2, 101-3, 101-4, 102-2, 102-3, 102-5, 103-2, 103-3, 103-5, 
120-4, 120-6, 120-7, 130-6, 140-7, 193-7, 193-15, 193-19, 194-6, 194-10, 194-14, 195-3, and 195-4; revised Tables 197-1, 
197-2, 197-9, 197-10; and revised Figures 198-1, 198-5 and 198-6. 

• in Part 2, a revised Table of Contents; new Sections 202-14 and 242-7; revised Sections 200-1, 201-1, 201-2, 201-3, 201-
5, 201-6, 201-7, 201-8, 201-10, 201-11, 201-12, 201-13, 202-1, 202-4, 202-5, 202-6, 202-7, 202-9, 202-10, 202-11, 202-
12, 203-1, 203-2, 204-2, 204-3, 204-4, 205-1, 205-2, 205-3, 205-4, 205-5, 205-6, 206-1, 206-3, 206-4, 206-5, 206-6, 206-
7, 206-8, 206-10, 206-11, 206-12, 206-14, 206-15, 206-16, 206-17, 207-1, 207-2, 207-3, 207-4, 207-5, 207-6, 207-7, 207-
8, 208-1, 208-2, 208-3, 208-4, 208-5, 209-1, 209-2, 209-3, 209-4, 209-5, 209-6, 209-7, 210-3, 211-1, 211-2, 211-3, 211-4, 
212-1, 212-2, 220-5, 220-6, 220-7, 220-10, 221-1, 221-2, 221-3, 221-4, 221-5, 221-6, 240-2, 240-3, 240-4, 240-5, 240-6, 
240-7, 240-8, 241-5, 242-3, 242-4, 242-5, 242-6, 250-3, 250-4, 250-5, 250-6. 250-7, 260-2, 260-4, 260-5, 295-2; deleted 
Section 210-2; revised Tables 297-1, 297-2, 297-8f, 297-9, 297-10, 297-12; and deleted Table 297-13; revised Figures 
Index, revised Figures, 298-4a, 298-4b, 298-5a, 298-5b, 298-7, 298-9, 298-11, 298-12, 298-13, 298-15, 298-18, 298-29, 
298-30, 298-31, 298-32, 298-42; and deleted Figure 298-10 

• in Part 3, a revised Table of Contents, new Section 342-5; revised Sections 301-4, 301-9, 301-10, 301-13, 301-14, 302-6. 
304-4, 304-5, 304-6, 340-2, 341-2, 342-2, and 350-8; revised Chapter 305, deleted Chapter 303; and other minor 
editorial/format changes. 

• in Part 4, a revised Table of Contents, new Sections 442-43 and 442-44; revised Sections 401-7, 402-2, 402-3, 403-2, 404-
2, 404-3, 407-2, 420-1, 420-4, 421-1, 440-3, 440-7, 441-6, 441-8, 442-5, 442-9, 442-19, 442-21, 442-25, 442-29, 442-36, 
442-39, 442-40, 442-41, 450-3, 450-6., 450-8, 450-10, 460-3; revised Forms 496-2 and 496-5; revised Table 497-3, revised 
Figures Index, and revised Figures 498-1, 498-3, 498-4, and 498-5; and other minor editorial/format changes. 

• in Part, 6, a revised Table of Contents, revised Chapter 643; revised Sections 602-4, 602-8, 605-10, 606-7, 607-1, 607-15, 
620-7, 640-21, 640-26, 640-28, 641-5, 641-6, 641-9, 641-17, 642-41, 650-2, 660-2, and 660-3; and revised Figures 698-13 
and 698-14. 

• in Part 11, a revised Table of Contents; and deleted Section 1142-4. 
 
2012  July 20, 2012 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 1, a revised Table of Contents; revised Chapter 106; revised Sections 100-1, 100-4, 100-5, 100-6, 101-4, 102-4, 

102-5, 103-1, 103-3, 103-4, 105-1, 105-2, 120-5, 193-1, 193-3, 194-1, 194-22, 195-1, and 195-2; revised Form 196-3; 
revised Tables Index; deleted Tables 197-1 and 197-2 (with subsequent Tables renumbered). 

• in Part 2, a revised Table of Contents; new Section 241-8; revised Sections 202-14, 240-4; and Revised Figures 298-5b, 
298-6a, 298-6b, 298-6c, 298-6d, 298-7, 298-8, 298-9, 298-22, 298-28, 298-29, 298-30, 298-31, 298-32, 298-33, 298-34, 
298-35, 298-36, 298-39, 298-40, 298-41, 298-42, and 298-43. 

• in Part 3, a revised Table of Contents; new Section 341-6; revised Sections 301-8, 301-12, 301-14, 302-6, 304-4, 304-5, 
304-6, and 307-2, revised Figures Index; deleted Section 341-5; and deleted Figure 398-1 (with subsequent Figures 
renumbered). 

• in Part 4, a revised Table of Contents; new Sections 403-7, 442-45, 442-46, and 442-47; revised Sections 440-3, 442-4, 
442-21, and 442-44; and deleted Section 442-42. 

• in Part, 6, a revised Table of Contents; new Section 642-46; revised Chapters 643, and 695: revised Sections 604-5, 605-
14, 605-18, 605-19, 605-20, 608-10, 620-1, 620-7, 630-5, 640-2, 640-6, 640-19, 640-28, 641-5, 641-6, 641-9, 641-10, 641-
13, 641-17, 641-19, 641-20, 641-21, 642-26, 642-35, 642-41, 642-45, 642-50, 660-2, and 660-4; revised Table 697-5; 
revised Forms Index; revised Figures Index; deleted Form 696-5: and deleted Figures 698-11 and 698-12 (with subsequent 
Figures renumbered). 

• in Part  7, a revised Table of Contents; new Section 702-8; revised Chapters 701 and 704; revised Sections 702-2, 702-3, 
702-4, 702-5, 702-6, 702-7, 705-1, 705-2 and 705-4; revised Forms Index 796; revised Forms 796-2 and 796-3;  and an 
editorial correction in Table 797-1. 

• In Part 11, a revised Table of Contents; and revised Sections 1140-5, 1140-6, 1142-10, 1142-12, 1142-16 and 1142-18. 
• in Part  12, a revised Table of Contents; revised Chapter 1202; revised Sections 1211-1, 1211-4, 1211-10, 1212-1, 1212-

8, 1212-10, 1213-6, and 1213-7; revised Forms Index; deleted Form 1296-13; revised Tables Index; deleted Table 1297-5; 
and an editorial correction in Table 1297-4. 

 
2012  October 19, 2012 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, revised Sections 207-7, 208-6, 220-8 and 242-6; an editorial correction in Section 208-4;  
• in Part 3, revised Section 302-5; and editorial corrections in Sections 301-16 and 341-6; 
• in Part 4, a revised Table of Contents; a new Figure 498-43; revised Chapter 443, Sections 401-8, 403-3. 403-6, 403-8, 

403-9, 404-2, 407-2, 420-1, 420-4, 421-1, 421-2 and 450-10, the Forms Index, and the Figures Index; and an editorial 
correction in Section 440-3; 

• in Part, 6, a revised Table of Contents; revised Sections 605-5, 606-6, 641-3, 641-4 and 642-37; and  
• in Part 12, revised Sections 1213-6 and 1213-7. 
 
2013  January 18, 2013 – Revision consists of the following (as well as related pages needed for double-sided printing of 

the revised pages): 

• a new Cover, Title Sheet and an updated Publication Record and Table of Contents;  
• in Part 2, a revised Table of Contents; new Sections 240-9 and 242-8; revised Sections 240-4, 241-7, 242-5 and Table 

297-4; and an editorial correction in Section 240-8;  
• in Part 4, a revised Table of Contents; new Sections 405-3, 442-48, 442-49 and 442-50; revised Chapter 443; revised 

Sections 403-9, 420-1, 420-5, 421-1, 440-3, 440-5, 440-7, 442-44, 450-3, 450-6, 450-8 and 450-10; and miscellaneous 
minor editorial/format corrections; 

• in Part, 6, revised Sections 642-41 and 670-6;  
• in Part, 9, a revised Table of Contents; and revised Section 902-2; and  
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• in Part 11, a revised Table of Contents; revised Sections 1103-6 and 1140-4; and an editorial correction in Section 1120-
5.  

 
2013  April 19, 2013 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents; and  
• in Part 6, revised Table of Contents; revised Sections 642-41 and 642-46, and deleted Section 642-45.  

 
2013  July 19, 2013 - Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents; 
• in Part 4, revised Section 403-10: and an editorial correction in Section 442-32;  
• in Part 6, revised Table of Contents; added new Figure 698-11; revised Sections 601-2, 602-5, 603-2, 605-2 – 605-5, 605-

7, 605-11 – 605-14, 605-17 – 605-19, 606-10, 606-11, 606-13, 606-16, 606-17, 607-1, 607-7, 607-10, 607-12, 607-13, 607-
15, 608-6 thru 608-11 (now 608-5 thru 608-10), 608-13 (now 608-11), 620-3, 620-4, 620-7, 630-4, 630-5, 640-2, 640-5, 
640-6, 640-9, 640-11 thru 640-13, 640-15, 640-18, 640-19, 640-22, 640-25, 640-26, 640-28, 641-2 – 641-19, 641-21 – 641-
26, 642-6, 642-14, 642-15, 642-21, 642-24, 642-30, 642-31, 642-34, 642-44, 642-53, 650-3, 660-2, 660-4, 670-3, 670-6, 
670-7, 695-2 and 695-4; 695-7 (now 605-6); revised Forms Index; revised Tables Index, Table 697-5 and renumbered 
Tables 697-8 – 697-10 (now 697-6 – 697-8); revised Figures Index, revised and renumbered Figures 698-3a and 698-3b 
(now 698-2), and renumbered Figures 698-4 and 698-6 thru 698-12 (now 698-3 thru 698-11); deleted Sections 608-5, 608-
12, 650-4, 695-6, Form 696-5 (now Figure 698-11), Tables 697-6 and 697-7, and Figures 698-2 and 698-5; editorial 
corrections in Sections 600-1, 600-2, 600-5, 605-6, 606-14, 607-3, 640-8 and 640-24; and miscellaneous minor 
editorial/format corrections; 

• in Part 7, revised Table of Contents; revised Chapters 701 and 704, Sections 702-6, 705-2, 705-4, 742-1 and 742-2; deleted 
Chapter 795; editorial corrections in Sections 702-3, 702-4, 702-5 and 705-1, and Form 796-2; and miscellaneous minor 
editorial/format corrections;  

• in Part 9, revised Table of Contents; revised Chapters 900, 901 and 950, Sections 902-1, 930-1, 930-2, 940-1, 942-2, 995-
1, 995-2 and 995-4 (now 995-3); deleted Chapter 980 and existing Section 995-3; and miscellaneous minor editorial/format 
corrections; and 

• in Part 12, revised Form 1296-17.  
 

2013  October 18, 2013 - Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents; 
• in Part 3, revised Sections 302-1 and 302-3;  
• in Part 4, revised Table of Contents; revised Chapter 443, Sections 401-4, 442-13, 442-17, 442-30, 442-31, 442-45, 460-

2, 460-3 and 460-7; deleted existing Sections/Plan Notes 442-18, 442-33 – 442-38; editorial corrections in Sections/Plan 
Notes 442-4 – 442-6, 442-9 – 442-11, 442-14, 442-16, 442-41, 442-43, 442-44 and 442-46 – 442-49; and miscellaneous 
minor editorial/format corrections; 

• in Part 6, revised Table of Contents; revised Sections 605-5, 605-20, 641-11, 641-19; editorial corrections in Sections 641-
18; and miscellaneous minor editorial/format corrections; 

• in Part 12, revised Table of Contents; revised Sections 1213-1, 1213-2, 1213-4 (now 1213-3), 1213-6 (now 1213-4), 1213-
7 (now 1213-5), the Forms Index, Forms 1296-11, the Figures Index, and Figure 1298-2; deleted Chapters 1220, 1250, 
1280 and 1295, Sections 1213-3 and 1213-5, and Form 1296-12; editorial corrections in Form 1296-13; and miscellaneous 
minor editorial/format corrections; and 

• in Part 14, revised Table of Contents; new Chapter 1416 and Section 1416-1; revised Chapter 1400, Sections 1401-1 
through 1401-6, 1415-1 – 1415-3, 1415-5 (now 1415-4); deleted Chapters 1402, 1420, 1430, 1450, 1480, 1495, Section 
1415-4, the Forms Index and Form 1496-1; and miscellaneous minor editorial/format corrections.  

 
2014  January 17, 2014 - Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents;  
• in Part 2, revised Table of Contents; new Figures 298-45 through 298-47; revised Sections 201-9, 207-2, 207-3, 209-7, 

240-7, 242-6, 242-7, 250-2 and 250-8, Tables 297-17 and 297-18, the Figure Index and Figure 298-18; deleted existing 
Plan Note 242-7; editorial corrections in Chapter 243, Sections 240-5 and 250-7, and Figures 298-6b, 298-31 and 298-32; 
and miscellaneous minor editorial/format corrections;  

• in Part 3, revised Table of Contents; revised Sections 301-1, 301-4, 301-12, 301-13, 301-15, 304-7, 341-2, 350-3, 350-4 
and 350-8; editorial corrections in Sections 301-3, 301-8, 301-9, 301-10, 301-11, 301-14, 304-1, 304-2, 304-3, 304-5, 304-
6, 341-1, 341-3 and 350-2; and miscellaneous minor editorial/format corrections;  

• in Part 4, revised Sections 402-3, 420-4, 450-3, 450-8 and 450-10; editorial changes in Sections 420-1, 450-4 and 450-9; 
and miscellaneous minor editorial/format corrections; 

• in Part 6, revised Table of Contents; revised Sections 604-5, 605-14, 605-19, 605-21 (now 605-20), 608-3, 608-6 through 
608-8, 640-21, 640-27, 641-19, 641-21, 641-26, 641-46, 642-51 through 642-53, 650-1, 650-3 (now 650-2), 660-1, 660-4 
(now 660-3), 670-4, Table 697-8, Figures 698-4 and 698-6, and the Figures Index; deleted existing Sections 605-20, Plan 
Notes 642-26 and 642-50, and Sections 650-2 and 660-3; editorial corrections in Chapter 643, Sections 605-18, 608-1, 
608-10, 640-5, 640-20, 640-26, 641-17, 641-20, 641-25, 642-27 through 642-29, 642-33 through 642-38, 642-41, 642-43, 
642-44, 642-48, 642-49, 642-55, 670-2 and 695-4; and miscellaneous minor editorial/format corrections; 

• in Part 8, revised Table of Contents; new Chapter 843; revised Chapters 800, 803 and 805, Sections 801-2, 804-3, 804-4, 
830-1, 895-3 (now 895-1), 895-4 (now 895-2), 895-5 (now 895-3), the Forms Index, the Figures Index and Figure 898-1; 
deleted Chapters 850, 860 and 880 and Sections 895-1 and 895-2; editorial corrections in Sections 802-1, 802-2, 804-2, 
830-4 and 840-2; and miscellaneous minor editorial/format corrections; and
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• in Part 13, revised Table of Contents; new Figures 1398-3 through 1398-5; revised Chapter 1300,  Sections 1301-1, 1301-
3, 1303-1 through 1303-4, 1303-6 through 1303-10, the Forms Index, Forms 1396-1 and 1396-2, the Tables Index, Tables 
1397-2 and 1397-3, the Figures Index and Figures 1398-1 and 1398-2; editorial corrections in Sections 1301-2, 1301-4 and 
1303-5; and miscellaneous minor editorial/format corrections.  

 
2014  April 18, 2014 - Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• in Part 13, a new Form 1396-3, a revised Table of Contents, revised Sections 1301-1, 1301-2, 1301-3 and 1301-4, and a 
revised Forms Index, Tables Index and Table 1397-1.  

 
2014  July 18, 2014 - Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents;  
• in Part 2, revised Table of Contents; revised Sections 201-1, 201-3, 201-7, 201-8, 202-13, 203-1, 204-2, 205-6, 206-7, 206-

8, 206-11, 207-2, 207-3, 211-2, 211-4, 220-7, 220-8, 221-3, 240-7, 242-1 through 242-5, 260-2 and 295-2, the Forms Index, 
Form 296-3, the Tables Index, Tables 297-1 and 297-3, the Figures Index, and Figures 298-3, 298-4a-b, 298-5a-c and 298-
6a-c; deleted Form 296-5; editorial corrections in Sections 200-3, 202-9, 220-1, 221-1, 221-6, 240-1, 240-2, 240-4 through 
240-6, 241-1, 241-7, 250-2 through 250-8, Table 297-10, and Figures 298-38a, 298-38b and 298-46; and miscellaneous 
minor editorial/format corrections;  

• in Part 3, revised Table of Contents; revised Sections 301-1, 301-2, 301-7, 301-14, 340-2, 341-2, 342-2, 350-3, 350-4 and 
350-8; deleted Chapter 303; editorial corrections in Chapter 305, 310 and 343, Sections 300-3, 302-1 through 302-3, 302-
6, 307-1, 307-2, 320-1, 320-4, 320-5, 341-4, 341-6, 342-1, 350-5, 350-6, the Tables Index and Tables 397-1, 397-3, and 
Figures 398-1 through 398-4; and miscellaneous minor editorial/format corrections;  

• in Part 4, revised Table of Contents; new Section 403-11; revised Sections 401-4, 401-7, 401-9, 402-2, 403-7, 407-2, 408-
2, 440-3, 440-7, 442-14, 442-20, 442-43, 442-48, 460-8, 495-2, the Form Index, Forms 496-3, 496-5 and 496-7, and Figures 
498-3 through 498-5, 498-12, 498-13, 498-16 through 498-20, 498-23, and 498-36 through 498-38; deleted Section/Plan 
Note 442-50 and Forms 496-16, 496-17 and 496-18; revised/renumbered Form 496-19 to 496-16, and Form 496-20 to 496-
17; editorial changes in Chapter 443, Sections 400-3, 401-1, 403-1, 403-9, 404-1, 420-4, 420-5, 421-1, 421-2, 440-1, 440-
2, 440-4 through 440-6, 441-1, 441-3, 441-8 through 441-11, 442-1, 442-4, 442-5, 442-6, 442-9 through 442-13, 442-17 
through 442-19, 442-21, 442-32, 442-41, 442-44, 442-46, 450-1, 450-3, 450-6, 450-8, 450-10 and 450-11, Forms 496-4, 
496-6, and 496-8 through 496-11, the Table Index, Tables 497-4 and 497-8, and Figure 498-31; and miscellaneous minor 
editorial/format corrections; 

• in Part 6, revised Table of Contents; new Section 641-27; revised Sections 607-10, 620-7, 641-5, 641-6, 641-9,  641-10,  
641-17, 641-21, 641-25, 642-6, 642-21, 642-37 and 642-44; editorial corrections in Sections 600-3, 605-2, 605-9, 605-11, 
605-14, 605-15, 607-1, 607-13, 607-15, 620-3, 620-6, 630-1, 640-1, 640-2, 640-11, 640-18, 641-1, 641-2, 641-8, 641-16, 
642-1, 642-2, 642-5, 642-9, 642-12 642-20 and 642-24; and miscellaneous minor editorial/format corrections; 

• in Part 8, editorial corrections in Section 802-2;  
• in Part 9, revised Table of Contents; revised Sections 940-2 and 942-2; editorial corrections in Section 942-1; and 

miscellaneous minor editorial/format corrections: 
• in Part 11, revised Table of Contents; revised Sections 1106-2, 1120-5, 1140-4, 1141-1, 1141-3, 1141-4, 1142-14, 1160-6 

and 1160-8, and Figure 1198-11; editorial corrections in Chapter 1143, Sections 1100-1, 1100-3, 1103-6, 1130-4, 1130-5, 
1140-3, 1140-5 through 1140-8, 1142-2, 1142-3, 1142-5  through 1142-8, 1142-13, 1142-17, 1142-18, 1142-20, 1150-2, 
1150-5, 1150-6, 1150-10, 1150-13, 1160-4, 1160-11, 1160-13, Tables 1197-3 through 1197-7, and Figure 1198-4; deleted 
Chapters 1170, 1180 and 1190; and miscellaneous minor editorial/format corrections: and 

• in Part 14, editorial corrections in Sections 1415-1 and 1415-2; and miscellaneous minor editorial/format updates.  
 

2015  January 16, 2015 - Revision consists of the following (as well as related pages needed for double-sided printing of the 
revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents;  
• in Part 2, revised Table of Contents; new Sections 206-18 and 240-10; revised Section 240-9; and miscellaneous minor 

editorial/format corrections;  
• in Part 3, revised Sections 301-6 and 302-2, and Table 397-1; and miscellaneous minor editorial/format corrections;  
• in Part 4, revised Table of Contents; new Sections 440-10, 440-11, 440-12 and 442-50, new Form 496-18, and new Figures 

498-44, 498-45 and 498-46; revised Chapter 443, Sections 402-2, 403-8, 420-5, 440-1, 440-3, 440-7, 442-3, 442-7, 442-8, 
442-12, 442-13, 442-17, 442-18, 442-21, 442-22, 442-23,  442-24, 442-39, 442-41, 442-43, 442-44, 442-48, 442-49, 450-
10, the Forms Index, Forms 496-3, 496-4, 496-5 and 496-16, Table 497-6, the Figures Index, and Figures 498-13, 498-21, 
498-36 and 498-37; editorial changes in Figures 498-4, 498-12 and 498-38; and miscellaneous minor editorial/format 
corrections; 

• in Part 6, revised Table of Contents; new Section 641-28; revised Chapter 643, Sections 605-4, 605-14, 605-17, 640-2, 
640-9,  640-12,  640-18, 640-19, 641-11, 642-24, 642-26, 642-41, 642-55 and 660-2, and Table 697-5; and miscellaneous 
minor editorial/format corrections;  

• in Part 7, revised Sections 705-4 and 742-2;  
• in Part 8, editorial corrections in Chapter 843;  
• in Part 11, revised Table of Contents; new Sections 1142-22 and 1142-23; revised Section 1140-6; and miscellaneous 

minor editorial/format corrections;  
• in Part 12, revised Table of Contents; revised Chapter 1211 and Sections 1203-2, 1203-3, 1203-5 and 1204-5, the Forms 

Index (1296), Forms 1296-1, 1296-2, 1296-6b, 1296-7b, 1296-14, 1296-16, 1296-17 and 1296-18, the Tables Index (1297), 
Table 1297-7, the Figures Index (1298), and Figures 1298-1a through 1298-1c, and 1298-6 through 1298-22; an editorial 
correction in Chapter 1202; deleted Chapter 1212 and Figures 1298-23 through 1298-40; and miscellaneous minor 
editorial/format corrections;  

• in Part 13, revised Table of Contents; new Chapter 1343; and miscellaneous minor editorial/format corrections;  and 
• in Part 14, revised Table of Contents; revised Sections 1415-1 and 1415-3; and miscellaneous minor editorial/format 

updates. 
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2015  July 17, 2015 – Revision consists of the following (as well as related pages needed for double-sided printing of the 

revised pages): 

• a revised Title Sheet, Publication Record and Table of Contents;  
• in Part 1, revised Table of Contents; revised Chapters 104, 106, 160, 180, 193, 194 and 195; revised Sections 100-1 

through 100-5, 101-1, 101-3, 101-4 and 101-5, 102-2 through 102-5, 103-1 through 103-5, 105-3, 120-1, 120-2, 120-4, 120-
6, 120-7, 130-2, 130-4, 130-5, 140-2, 140-7, 150-1 through 150-3; deleted existing Forms 196-1, 196-2 and 196-4, and 
renumbered 196-3 to 196-1; revised Table 197-1, deleted Tables 197-3 through 197-6, and renumbered and revised Tables 
197-7 and 197-8 to 197-3 and 197-4, respectively; revised Figures 198-4 through 198-6; made editorial changes to Chapter 
170, Sections 101-2, 102-1, 105-1, 105-2, 120-3, 130-3, 130-6, 130-7, 140-6, the Forms Index, the Tables Index, the Figures 
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During working hours, the shadow vehicle shall display a yellow high-intensity rotating, flashing, 
oscillating, or strobe light. For additional protection on multi-lane highways (45 mph and above), 
the shadow vehicle shall be equipped with a truck-mounted attenuator (TMA) (see Section 605-
15.3). 
 
A shadow vehicle may also be placed, unoccupied, within the traffic control zone immediately in 
advance of the work space in a stationary operation. When a shadow vehicle is used in this way, a 
separate space should be provided for it. This space should be long enough to accommodate the 
vehicle itself, plus an open space in front of the vehicle to provide for the “roll ahead” which may 
occur following impact. This area is usually delineated by channelizing devices. 
 
C&MS 614.03 contains information about delineation requirements for work vehicles (also see 
Supplemental Specification 800). Also, the document described in Section 695-4, Quality 
Standards for Temporary Traffic Control Devices and Acceptable Delineation Methods for 
Vehicles, provides illustrations of acceptable delineation for supply vehicles. 
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603 PEDESTRIAN AND WORKER SAFETY 
 

 
603-1 General 
 
In addition to creating vehicular restrictions, work zones and incident areas may also cause conflicts 
for pedestrian traffic and workers. Pedestrians and workers are exposed to hazardous conditions 
from both the work activity and the traffic. This Chapter addresses the need to provide for 
pedestrian and worker safety in temporary traffic control zones. Also see OMUTCD Chapter 6D.  
 
603-2 Pedestrian Considerations 
 
Where pedestrian traffic is present, pedestrian safety and needs must be addressed. See 
OMUTCD Sections 6D.01 and 6D.02. 
 
There are three threshold considerations in planning for pedestrian safety in temporary traffic 
control zones on highways and streets: 
 
1. Pedestrians should not be led into conflicts with work vehicles, equipment, or operations. 
 
2. Pedestrians should not be led into conflicts with vehicles moving through or around the work 

zone or incident area. 
 
3. Pedestrians should be provided with a safe, convenient travel path that replicates as nearly as 

possible the most desirable characteristics of sidewalks or footpaths. 
 
In accommodating the needs of pedestrians, it should always be remembered that the range of 
pedestrians that can be expected is very wide, including the blind, the hearing impaired, and those 
with walking handicaps. All pedestrians need protection from potential injury and a smooth, clearly 
delineated travel path. 
 
Therefore, every effort should be made to separate pedestrian movement from both work site 
activity and vehicular traffic. Whenever possible, signing should be used to direct pedestrians to 
safe street crossings in advance of an encounter with a temporary traffic control zone. Signs should 
be placed at intersections so that pedestrians, particularly in high-traffic-volume urban and 
suburban areas, are not confronted with mid-block activity areas that will induce them to skirt the 
temporary traffic control zone or make a mid-block crossing. It must be recognized that pedestrians 
will only infrequently retrace their steps to make a safe crossing. Consequently, ample advance 
notification of sidewalk closures is critically important. Refer to OMUTCD Figures 6H-28 and 6H-
29 for typical traffic control device usage and techniques for pedestrian movement through work 
areas. Traffic control for a pedestrian detour is also presented in Traffic SCD MT-110.10. 
 
Cuts into work areas across pedestrian walkways should be kept to a minimum, because they often 
create unacceptable changes in grade and rough or muddy terrain. Pedestrians cannot be 
expected to traverse these areas willingly. They will tend to avoid the cuts by attempting 
non-intersection crossings. 
 
The engineer in charge of traffic control for temporary traffic control zones should provide both a 
sense of security and safety for pedestrians walking past work sites and consistent, unambiguous 
channelization to maintain foot traffic along the desired travel paths. The activity area should be 
regularly inspected so that effective pedestrian temporary traffic control is maintained. 
 
603-3 Worker Considerations 
 
Equally as important as the safety of road users traveling through the work zone or incident area is 
the safety of workers (see OMUTCD Section 6D.03). Temporary traffic control zones present
temporary and constantly changing conditions that are unexpected by the road user. This creates 
an even higher degree of vulnerability for the personnel on or near the roadway.  
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Maintaining the temporary traffic control zones with road user flow inhibited as little as possible, 
and using temporary traffic control devices that get the road user’s attention and provide positive 
direction are of particular importance. 
 
The following are key elements of traffic control management that should be considered in any 
procedure for assuring worker safety: 
 
1. Training - All workers should be trained in how to work next to vehicular traffic in a way that 

minimizes their vulnerability. Workers having specific temporary traffic control responsibilities 
should be trained in temporary traffic control techniques, device usage and placement. 

 
2. Worker Safety Apparel - All workers exposed to the risks of moving roadway traffic or 

construction equipment should wear highly-visible safety apparel (see OMUTCD Sections 
6D.03 and 6E.02).  

 
3. Temporary Traffic Barriers - Temporary traffic barriers should be placed along the work space 

depending on such factors as lateral clearance of workers from adjacent traffic, speed of traffic, 
duration of operations, time of day and volume of traffic. 

 
4. Speed Reduction - Reducing the speed of vehicular traffic, mainly through regulatory speed 

zoning (see Section 640-18), funneling, lane reduction, or the use of law enforcement officials 
or flaggers should be considered. 

 
5. Shadow Vehicle - In the case of mobile and constantly moving operations, such as pothole 

patching and striping operations, a shadow vehicle, equipped with appropriate lights, Warning 
Signs and/or a truck-mounted or trailer attenuator (TMA) may be used to protect the workers 
from impacts by errant vehicles.  TMAs are required on multi-lane highways (45 mph and 
above). 

 
6. Road Closure - If alternate routes are available to handle road users, the road may be closed 

temporarily. This may facilitate quicker project completion and thus further reduce worker 
vulnerability. 

 
7. Law Enforcement Use - In highly vulnerable work situations, particularly those of relatively short 

duration, law enforcement units may be stationed to heighten the awareness of passing 
vehicular traffic and to improve safety through the temporary traffic control zone. 

 
8. Lighting - For nighttime work, consider lighting the temporary traffic control zone and 

approaches. 
 
9. Special Devices - Judicious use of special warning and control devices may be helpful for 

certain difficult work area situations. These include rumble strips, changeable message signs, 
hazard identification beacons, flags and warning lights. Intrusion warning devices may be used 
to alert workers to the approach of errant vehicles. However, misuse or overuse of special 
devices or techniques may lessen their effectiveness. 

 
10. Public Information - Improved driver performance may be realized through a well-prepared and 

complete public relations effort that covers the nature of the work, etc. (see Section 600-4).
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605 TEMPORARY TRAFFIC CONTROL ZONE DEVICES  
 

 
605-1 General 
 
The design and application of temporary traffic control devices used in temporary traffic control 
zones should consider the needs of all road users. All traffic control devices used on street and 
highway construction, maintenance, utility, or incident management operations shall conform to the 
applicable provisions of the OMUTCD.  
 
OMUTCD Chapter 6F addresses the design and application of traffic control devices for use in 
temporary traffic control zones. Additional information on the standards and guidelines for the 
design and use of these devices is included in this Part of the TEM.  
 
The traffic control devices discussed herein include signs, pavement markings, raised pavement 
markers, channelizing devices, lighting devices, beacons, warning lights, traffic signals, and other 
devices used to regulate, warn or guide traffic.  
 
Chapter 607 provides additional information on the use of these devices in typical applications, 
Chapter 640 provides additional design and plan preparation information, Chapter 650 addresses 
construction issues, Chapter 660 addresses maintenance issues, and Chapter 670 addresses 
various other considerations.  
 
Crashworthiness and crash testing information on temporary traffic control devices are found in 
AASHTO’s Roadside Design Guide (RSDG) (see Section 193-4). Additional materials and 
hardware information, including NCHRP 350 information, is addressed in Chapter 620. 
 
As noted in OMUTCD Section 6F.02, where the color orange is required, fluorescent red-orange 
or fluorescent yellow-orange colors may also be used. The fluorescent version of orange provides 
higher conspicuousness than standard orange, especially during twilight.  
 
605-2 General Characteristics of Signs 
 

605-2.1  General 
 

Temporary traffic control zone signs convey both general and specific messages by means of 
words or symbols and have the same three categories as all road user signs: regulatory, 
warning and guide described in OMUTCD Part 2.  

 
Commonly used work zone signs are discussed in detail in OMUTCD Chapter 6F and in 
Sections 605-2 through 605-10. Illustrations of temporary traffic control signs that are 
discussed in this Manual, but not shown in the OMUTCD are provided in Figure 698-2.  

 
The OMUTCD and this Part of the TEM also provide examples of common applications of these 
signs. ODOT standards for application of work zone signing on construction projects are 
provided in the Traffic SCDs and the TEM, and material requirements are addressed in 
Chapter 620 and C&MS 614. Also see Part 2 of this Manual for further signing information. 

 
When standard orange flags or flashing warning lights are used in conjunction with signs, they 
shall not block the sign face. 

 
605-2.2  Design 

 
The colors for Regulatory Signs shall follow the standards in OMUTCD Chapter 2B. Warning 
Signs in temporary traffic control zones shall have a black legend on an orange background, 
except for the Railroad Advance Warning Sign (OMUTCD Section 8B.04), and except for signs 
in OMUTCD Chapter 2C that are permitted to have yellow or fluorescent yellow-green

http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/StandardConstructionDrawing.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
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backgrounds, and those in OMUTCD Chapter 6I permitted to have fluorescent pink 
backgrounds (also see Section 605-5.2). Colors for Guide Signs shall follow the standards in 
OMUTCD Chapter 2D, except for Guide Signs noted in Sections 605-7 and 605-8.  

 
As noted in OMUTCD Section 6F.02, existing yellow or fluorescent yellow-green Warning 
Signs already in place within temporary traffic control zones may remain in use when 
applicable. Color for other signs shall generally follow the standard for all highway signs.  

 
605-2.3  Placement 

 
Signs should be placed on the right side of the roadway unless otherwise specified in the 
OMUTCD or the TEM. On multi-lane divided highways, signs should be dual-mounted unless 
it is not physically possible to do so. OMUTCD Section 6F.03 and Figure 6F-1 provide 
guidelines for height and lateral clearance of temporary post-mounted signs. Traffic SCD MT-
105.10 also addresses temporary sign supports. For increased visibility, a 7-foot mounting 
height may be used in rural areas.  

 
As noted in OMUTCD Section 6F.03, signs mounted on portable supports may be placed 
within the roadway itself. Signs may also be mounted on or above barricades. Signs mounted 
on barricades and barricade/sign combinations shall be crashworthy.  

 
Neither portable nor permanent sign supports should be located on sidewalks, bicycle lanes, 
or areas designated for pedestrian or bicycle traffic. 

 
Methods of mounting signs other than on posts are illustrated in OMUTCD Figure 6F-2. Except 
as noted below for mobile operations, signs mounted on portable supports should not be used 
for a period of more than three days. Signs mounted on Type III barricades should not cover 
more than fifty percent of the top two rails or thirty-three percent of the total area of the three 
rails.  
 
For information regarding signing for work zone speed zones see Section 640-18.2. 

 
For mobile operations, a sign may be mounted on a work vehicle, a shadow vehicle, or a trailer 
stationed in advance of the temporary traffic control zone or moving along with it. The work 
vehicle or shadow vehicle may have a truck-mounted or trailer attenuator (TMA). TMAs are 
required for shadow vehicles on multi-lane highways (45 mph and above). 

 
See Section 221-4 for information about erecting signs on or near utility poles. 
 
605-2.4  Sheeting for Temporary Traffic Control Signs and Hand-Signaling Devices 
 
For flatsheet signs and hand-signaling devices, Type G, H or J retroreflective sheeting shall be 
provided for the background and for the retroreflective legends. As an exception, any hand-
signaling devices in ODOT maintenance inventory with Type F sheeting may remain in use 
until they have reached the end of their service life. New Type F hand-signaling devices shall 
not be permitted.   

 
605-3 Regulatory Signs 
 

605-3.1  General 
 

Regulatory Signs in temporary traffic control zones are addressed in OMUTCD Chapter 6F.  
Section 605-3 will be used to provide additional information about Regulatory Signs discussed 
in the OMUTCD if needed. Information about Regulatory Signs used in temporary traffic control 
zones that are not currently addressed in the OMUTCD are discussed in Section 605-4.  

 
If a temporary traffic control zone requires regulatory measures different from those existing, 
the existing permanent regulatory devices shall be removed or covered and superseded by 

http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
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605-14.5.2 End Treatment  
 
The exposed end of the PB should be located at a distance from the edge of the traveled 
way equal to the clear zone distance for the facility as discussed in L&D Manual Volume 
1, Section 600.2. When this is not practical, impact attenuators shall be provided on the 
exposed ends of PB located within the clear zone. 
 
Except as noted, exposed ends of PB located outside the clear zone shall be tapered. The 
leading end of PB does not need be tapered if shielded by another run of overlapping PB, 
permanent concrete barrier, or fully anchored guardrail (with anchor assembly). However, 
the PB should extend/overlap at least 50 feet with a guardrail end.  Connections or field 
transitions to guardrail are not crashworthy and are not permitted.  Abutting or connecting 
PB to permanent concrete barrier or parapets is non-standard and requires special 
anchoring and design details. See Traffic SCD MT-101.80 for design guidance for 
transitioning portable concrete barrier (does not pertain to portable steel barriers) to 
permanent concrete barrier. 
 
For acceptable flare rates for PB, see L&D Manual Volume 1, Figure 602-1 and the SCDs.  
See Section 620-2 for information on the NCHRP 350 requirements.  
 
605-14.5.3 Anchoring PB 

 
Anchoring of PB may be considered to prevent excessive deflections of the barrier on the 
roadside, e.g., on bridge decks where a deflection could cause the PB to fall from the deck. 
Anchoring of PB located on bridges is required as shown in SCD PCB-91. Anchoring 
drawings for minimum deflection of portable steel barrier are shown in the Approved 
Products List maintained by ORE. Anchored PB is not intended for use where uni- or bi-
directional traffic is running along both sides of the PB. 
 
605-14.5.4  Grading of Cross Slopes 
 
Where PB is located beyond the edge of the paved shoulder, the cross slope within the 
clear zone, including the surface on which the PB is placed, shall be graded at 10:1 or 
flatter. If the cross slope is steeper than 10:1, the PB shall be terminated on the paved or 
graded surface rather than on the cross slope. The PB shall be extended along the paved 
or graded surface as necessary to satisfy the length of need (L&D Manual Volume 1, 
Section 602.1.2), and then terminated using an impact attenuator. 
 

605-14.6  Plastic Water-Filled Barrier  
 

A plastic water-filled barrier (PWFB) cannot be used as a direct substitute for PB. In locations 
where the water-filled barrier is used primarily as a channelizing device, the length of the barrier 
is determined in a manner similar to that for drums. They may also provide a higher level of 
channelization at certain locations where drums would normally be used, such as at exit ramps. 

 When specifying a PWFB, the designer must consider the following factors: 
 

1. There is assurance adequate clearance exists behind the barrier to accommodate the 
expected deflections. 

2. The PWFB must meet the appropriate NCHRP Report 350 Test Level and have an FHWA 
acceptance letter for that test level. For example, the Rhino Barrier does not meet TL-3, 
but it does meet TL-2. A complete listing of accepted devices is on-line.  

3. Products have met crash testing criteria by testing with a number of interconnected units 
to achieve the necessary tension needed. Therefore, before a product can be specified, 
the designer must ensure this minimum length is provided in the plans, even if it greater 
than the length of need as calculated in Section 605-14.2. 

4. The PWFB shall be flared outside the clear zone unless terminated with a crashworthy end 
treatment.

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://safety.fhwa.dot.gov/roadway_dept/policy_guide/road_hardware/barriers/
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The designer is encouraged to accommodate all of the products in a generic design. However, 
if the site has limitations, and only one or two PWFB will work on a project due to the limitations 
of the other products, the designer is obligated to specify only the appropriate PWFB. Unless 
the designer specified a particular PWFB, a contractor is free to choose any of the FHWA 
accepted NCHRP Report 350 PWFB. 

 
The contractor shall install the selected product as per the manufacturer’s recommendations  
and in accordance with the factors stated above. All Test Level 3 products were crash tested 
by utilizing some sort of a steel cage, or connectors, so it is imperative the contractor install 
these “upgrade kits” to match the crash tested design.  
 
605-14.7 Cable Barrier 
 

1. Existing Cable Barrier 
 

If shifting traffic closer than 8 feet to existing cable barrier, portable barrier shall be 
added adjacent to opposing traffic for separation. 

 
2. Proposed Temporary Cable Barrier 
 
 Cable barrier shall not be installed for temporary applications.    
 
3. Proposed Permanent Cable Barrier 
 

It is recommended to wait until the end of the project to install proposed permanent 
cable barrier. If separation is required prior to installation, use portable barrier for 
separation of opposing traffic per L&D Manual Volume 1, Figure 601-2E and Section 
603.1.4.6.  

 
605-15 Crash Cushions 
 

605-15.1 General 
 

As noted in OMUTCD Section 6F.86, crash cushions are systems that mitigate the effects of 
errant vehicles that strike obstacles, either by smoothly decelerating the vehicle to a stop when 
hit head-on, or by redirecting the errant vehicle. The two types of crash cushions that are used 
in temporary traffic control zones are stationary crash cushions and truck-mounted or trailer 
attenuators. Crash cushions in temporary traffic control zones help protect the drivers from the 
exposed ends of barriers, fixed objects, shadow vehicles and other obstacles. Specific 
information on the use of crash cushions can be found in AASHTO’s Roadside Design Guide 
(see Section 193-4). 

 
Crash cushions shall be crashworthy. They shall also be designed for each application to stop 
or redirect errant vehicles under prescribed conditions. Crash cushions shall be periodically 
inspected to verify that they have not been hit or damaged. Damaged crash cushions shall be 
promptly repaired or replaced. 
 
605-15.2 Stationary Crash Cushions 
 
Stationary crash cushions are used in temporary traffic control zones in the same manner as 
permanent highway installations to protect drivers from the exposed ends of barriers, fixed 
objects and other obstacles. Stationary crash cushions shall be designed for the specific 
application intended.  
 
See Sections 642-30 and 642-31 for related Plan Notes and additional information. 
 
Sand barrel arrays may be used in work zones to provide temporary protection for wide 
hazards. For ease of moving, they may be mounted on pallets or skids that are 4 inches or less

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/omutcd
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 in height.  
 
See L&D Manual Volume 1, Section 603.4.4 and 603.4.5 for additional information.  

 
605-15.3 Truck-Mounted or Trailer Attenuators 
 

Truck-mounted or trailer attenuators (TMAs) shall be energy-absorbing devices attached to the 
rear of shadow trailers or trucks and they should be used in accordance with the manufacturer’s 
specifications. When used, they shall be located in advance of the work area, workers or 
equipment to reduce the severity of rear-end crashes from errant vehicles. Chapter 9 of 
AASHTO’s Roadside Design Guide (see Section 193-4) and Section 602-8 contain 
additional information regarding the use of shadow vehicles.  
 
If an adjacent lane closure (in compliance with the PLCS) and/or a lane shift cannot be 
implemented to achieve lateral clearance from joint coring (or other similar operation with short 
periods of encroachment) located at the edge of a closed area without positive protection that 
is immediately adjacent to an open lane of traffic, a TMA shall be used to protect the specified 
operation. TMAs shall be used even if additional measures are implemented to achieve lateral 
clearance. When used, TMAs should be NCHRP Report 350 or MASH TL-3 compliant and 
should be operated and located per manufacturer recommendations and AASHTO’s Roadside 
Design Guide. 
 
For more detail see L&D Manual Volume 1, Section 603.2.  
 

605-16 Reserved for Future Information 
 
605-17 Rumble Strips  
 
Rumble strips (see OMUTCD Section 6F.87 and TEM Section 1415) consist of intermittent 
narrow, transverse areas of rough-textured or slightly raised or depressed road surface that alert 
drivers to unusual vehicular traffic conditions. Through noise and vibration they attract a driver’s 
attention to such features as unexpected changes in alignment and to conditions requiring a stop.  
 
The first rumble strip pad should be placed before the advance warning devices. The last pad 
should be placed a minimum of 250 feet in advance of the traffic condition. 
 
A RUMBLE STRIPS sign (W8-H15a) warning drivers of the onset of rumble strips may be placed 
in advance of any rumble strip installation. 
 
Although the intent of the rumble strips is to alert the road user, the noise may also attract the 
attention of non-road users on adjacent property. This would be unacceptable in residential areas. 
 
Temporary portable rumble strips used for temporary traffic control shall follow requirements set 
forth in SCD MT-97.20. 
 
605-18 Screens 
 
Screens (see OMUTCD Section 6F.88) are used to block the road users’ view of activities that can 
be distracting. Screens might improve safety and vehicular traffic flow where volumes approach 
the roadway capacity because they discourage gawking and reduce headlight glare from oncoming 
vehicular traffic. They can also help contain the work area and reduce the accumulation of dust and 
debris on the pavement. 
 
On ODOT-maintained highways a glare screen shall be used at all crossover locations unless a 
50-inch portable barrier (PB) is provided. The upper portion of the 50-inch portable barrier (PB) 
serves as a glare screen (see Roadway SCD RM-4.1 for details).  
 
Paddle, or intermittent, type glare screens may be mounted on the top of 32-inch PB.

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/StandardConstructionDrawing.aspx
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Where glare screen is provided, the glare screen shall be equipped with vertical stripes on the 
paddles as shown in Traffic SCD MT-101.70. 
 
See Section 642-21 (Plan Note 642-21), L&D Manual Volume 1, Section 604 and Traffic SCD 
MT-95.70 or MT-95.71 for additional guidance.  
 
The choice of 32-inch PB, with screen, or 50-inch is often left to the contractor. However, glare 
screen can be a maintenance problem. If PB will be in place over the winter during plowing 
operations, or if the PB is otherwise expected to be hit a lot, the 50-inch PB should be specified. 
Plowing over the top of a 50-inch PB is possible; however, it is not preferred.  
 
605-19 Barrier Reflectors and Object Markers 
 

605-19.1 General 
 
Materials used for barrier reflectors shall conform to C&MS 626. The minimum reflective 
surface area for the reflector portion of a barrier reflector should be 7 square inches. 
 
Attachment of the reflector shall be by a suitable corrosion resistant fastener, bracket or 
adhesive. Barrier reflectors shall be the same color as the adjacent edge line. When adjacent 
to a reversible traffic direction lane, barrier reflectors shall be white on one side and yellow on 
the other side, such that regardless of the direction of travel of the road user, the yellow barrier 
reflectors will be visible to the road user’s left side and white barrier reflectors will be visible to 
the road user’s right side. For additional information on type, color and One-Way vs Bi-
Directional barrier reflectors, see Sections 307 and 307-4. 
  
Object markers shall conform to C&MS 614.03. Barrier object markers shall be 6 inches wide 
and at least 12 inches high. They shall have orange (fluorescent red-orange or fluorescent 
yellow-orange) retroreflective sheeting (see C&MS 614.03 for more information on materials). 
If used with two-way traffic, object markers shall be mounted in pairs facing traffic from each 
direction. 
 
605-19.2 Delineation of Concrete Barriers, Bridge Parapets and Portable Barrier 

 
Barrier reflectors and object markers shall be mounted on all portable barrier (PB) used for 
traffic control; and, on all permanent concrete barrier (including bridge parapets) located within 
5 feet of the edge of the adjacent travel lane. (See Plan Note 642-51 in Chapter 642.) When 
PB contains glare screen (see Section 605-18), three vertical retroreflective stripes shall be 
placed on consecutive paddles as described in Traffic SCD MT-101.70.  
 
Barrier reflectors and object markers shall be installed as shown in Traffic SCD MT-101.70, 
with a maximum spacing for the barrier reflectors and object markers of 50 feet. Where both 
barrier reflectors and object markers are provided on the same device, these items shall be 
staggered. 
 
See Section 641-22 for more information about Traffic SCD MT-101.70.  
 

605-19.2.1  Increased Barrier Delineation (Delineation Panels and Triple-Stacked 
Reflectors)  

 
One of the increased barrier delineation methods shown in Traffic SCD MT-101.70 shall 
be installed on all portable and permanent barrier located within 5 feet of the edge of the 
traveled lane under either of the following conditions: along tapers and transition areas; or 
along curves (outside only) with degree of curvature greater than or equal to 3 degrees. 

 
Delineation panels shall consist of panels of delineation, approximately 34 inches long and 
6 inches wide and shall be “crimped” and shall be aligned horizontally. Panels shall be 
provided at the rate of one per section of portable barrier, or one panel every 10 feet on 
permanent barrier, spaced evenly along the length of the run. The panels shall be mounted

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/roadway/Pages/locationanddesignmanuals.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
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607 TYPICAL APPLICATIONS  

 
 
607-1 General 
 
Chapter 606 presented a general discussion of typical temporary traffic control activities. Chapter 
607 provides more detailed information about typical applications for a variety of situations 
commonly encountered.  
 
Temporary traffic control applications are presented in OMUTCD Chapter 6H, in this TEM Chapter   
(and the related figures in Chapter 698), and in the Traffic SCD MT series. Applications shown in 
the OMUTCD present minimum standards permitted within Ohio. Traffic control applications 
presented in the Traffic SCDs are intended for use on ODOT administered projects, and are more 
restrictive than the applications presented in the OMUTCD. As noted in Section 600-3, applicable 
SCDs are also recommended for use in ODOT force-account work as much as practical. Additional 
guidance in proper application of temporary traffic control devices is presented in C&MS 614. 
 
In addition to information in the OMUTCD, figures and tables found in this Part of the TEM provide 
information for the development of temporary traffic control plans. OMUTCD Table 6C-3 is used 
for the determination of taper lengths, and OMUTCD Table 6C-1 can be used for Warning Sign 
spacing for various areas and roadway types.  
 
While not every situation is addressed, the information illustrated in the OMUTCD, the TEM and 
the Traffic SCDs can generally be adapted to a broad range of conditions. In many instances, an 
appropriate temporary traffic control plan is achieved by combining features from various typical 
applications. For example, work at an intersection might present a near-side work zone for one 
street and a far-side work zone for the other street. These treatments are found in two different 
typical applications, while a third typical application shows how to handle pedestrian crosswalk 
closures.  
 
Procedures for establishing temporary traffic control zones vary with such conditions as road 
configuration, location of the work, work activity, duration of work, road user volumes, road vehicle 
mix (buses, trucks and cars) and road user speeds. Examples presented in the OMUTCD are 
guides showing how to apply principles and standards. Applying these guidelines to actual 
situations and adjusting to field conditions requires judgment. In general, the procedures illustrated 
represent minimum solutions for the situations depicted.  
 
Other devices may be added to supplement the devices shown in the various applications 
presented in these documents. Device spacing may be adjusted to provide additional reaction time 
or delineation. Fewer devices may be used based on field conditions. 
 
The legend for the symbols used in typical applications presented in the OMUTCD and the TEM is 
provided in OMUTCD Table 6H-2. In many of the typical applications, sign spacings and other 
dimensions are indicated by letters using the criteria provided in OMUTCD Table 6C-1. Most of the 
typical applications show temporary traffic control devices for only one direction.  
 
The following are general comments regarding the use of OMUTCD typical applications for ODOT 
work:  
 
1. References to “activated rotating, flashing, oscillating or strobe lights” shall be interpreted as 

“activated yellow rotating, flashing, oscillating, or strobe lights.” 

2. The Construction Arrow sign (W1-H16) may be used instead of the arrow board for lane 
closures on low-volume, low-speed roads and urban streets. The Construction Arrow sign may 
be used to supplement the arrow board on high-volume roads. 

3. Traffic control signing for lane closures on multi-lane highways may be supplemented by 
Changeable Message Signs. 

http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
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4. In long-term situations, additional advance Warning Signs may be desirable.  

5. Portable barrier is one method that may be used to close a lane. Use of a barrier should be 
based on the need determined by an engineering analysis. The layout of the barrier should 
prevent vehicles from impacting the ends of the barrier. According to the Roadside Design 
Guide (RSDG) (Section 193-4), the barrier should be flared beyond the clear zone. An 
alternative procedure is to place an impact attenuator to protect traffic from the end of the 
barrier (see Section 605-14). 

6. Where ramps exist within the limits of the project, the EXIT OPEN, EXIT OPEN AHEAD, EXIT 
CLOSED, and EXIT CLOSED AHEAD signs shall be used, as shown in the Traffic SCD MT-
98 series. 

7. Where entrance ramps are located within the project limits and the mainline gaps are 
insufficient to provide proper merging, consideration should be given to closing the ramps. 

 
607-2 Blasting Zone (OMUTCD Figure 6H-2)  
 
On a divided highway, the signs should be mounted on both sides of the directional roadways. 
 
607-3 Road Closed with Off-Site Detour (OMUTCD Figure 6H-8)  
 
For unnumbered routes, the M4-9 DETOUR sign may be used instead of the M4-8 DETOUR. 
 
607-4 Lane Closures on Low-Volume, Two-Lane Road (OMUTCD Figure 6H-11)  
 
In long-term operations, a double-yellow No-Passing Zone should be added on the approach for 
the closed lane. The No-Passing Zone shall have a length of “A” as determined from OMUTCD 
Table 6C-1.  
 
607-5 Lane Closure on Two-Lane Road Using Traffic Signals (OMUTCD Figure 6H-12)  
 
For high-volume applications, consideration should be given to installation of the BE PREPARED 
TO STOP sign (W3-4) in advance of the Signal Ahead sign (W3-3). 
 
607-6 Temporary Road Closure (OMUTCD Figure 6H-13)  
 
When the temporary road closure occurs at night, Type A flashing lights should be used on advance 
Warning Signs and the flagger station shall be illuminated, except in an emergency. 
 
607-7 Detour for One Travel Direction (OMUTCD Figure 6H-19)  
 
A DETOUR sign with an advance arrow (M4-9) may be used in advance of a turn. On multi-lane 
streets, a DETOUR sign with an advance turn arrow should be used in advance of a turn. 
 
607-8 Right Lane Closure - Far Side of Intersection (OMUTCD Figure 6H-22)  
 
For long-term operations, pavement markings may be used to highlight the right-only movement. 
 
607-9 Mobile Operation on Multi-lane Road (OMUTCD Figure 6H-35)  
 
Shadow vehicle 2 in this figure shall be equipped with a truck-mounted or trailer attenuator. 
 
607-10 Lane Shift on Freeway (OMUTCD Figure 6H-36)  
 
Additional signing should be provided as shown in Traffic SCDs MT-102.10, MT-102.20 and MT-
102.30. This signing includes the TRUCKS USE LEFT (RIGHT) LANE sign (R-4-5, R-4-H5a) if

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
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641 PLAN PREPARATION / PRODUCTION 
 

 
641-1 General 
 
The L&D Manual Volume 3 describes ODOT plan preparation and production guidelines and 
standards. Maintenance of Traffic (MOT) plans are addressed in Chapter 1306 of that manual. 
Additional information specific to MOT plans is provided in this Chapter and Chapter 640. The 
detail needed in MOT plans depends on the complexity of the project. Adjustments in the field may 
be necessary when unforeseen circumstances arise. 
 
The following sections provide information about various components of the Temporary Traffic 
Control (or MOT) Plan, including detail information about Traffic SCDs and PISs. 
 
641-2 Temporary Traffic Control / Maintenance of Traffic (MOT) Plans 
 

641-2.1  General 
 

As noted in Section 602-2, Temporary Traffic Control (or MOT) Plans are used to describe the 
temporary traffic control measures that are to be used for facilitating the road users through a 
work zone. These plans play a vital role in assuring a continuity of safe and efficient traffic flow 
through the work zone. 

 
641-2.2  Plan Sheets 

 
The traffic control plan may include plan sheets for each sequence of operation, to show all 
temporary signing and pavement marking applicable to the phase. Additionally, removal or 
covering of non-applicable signs should be indicated on the plan. 

 
641-2.3  Plan Notes 

 
Standard maintenance of traffic Plan Notes are in Chapter 642. Additionally, the designer 
must provide notes to explain any requirements of the contractor which are not covered in the 
standard notes or elsewhere in the plans or the specifications. 

 
641-2.4  Sequence of Operation Notes 

 
The designer should also provide sequence of operation notes in order to insure that the traffic 
is maintained as may have been agreed upon by ODOT and the public. For additional 
information regarding development of a sequence of operation, see Section 640-3. 

 
641-2.5  Designer Notes 

 
In addition to the information found throughout this Part of the TEM, Designer Notes specifically 
related to the Standard Construction Drawings (SCDs) have been included in this Chapter. 
Designer Notes have also been included with the Plan Notes in Chapter 642. 

 
641-2.6  Quantities 

 
As shown in C&MS 614 and in the Item Master, many of the traffic control quantities should 
be itemized, including signing, pavement marking and concrete barriers. (The Item Master and 
the Summary of Contracts Awarded are both available from the Office of Estimating.) Non-
itemized quantities will be paid for as Item 614 Maintaining Traffic. 
 
641-2.7  Plan Reviews 

 
The Stage 2 MOT plans for projects that have a MOTAA and the subsequent stage MOT Plans 
for projects with an exception request shall be submitted per Policy 21-008(P), the PDP, and 
the L&D Manual Volume 3, Section 1306 (see Section 601-3).

http://www.dot.state.oh.us/Divisions/Engineering/CaddMapping/volume3/Pages/ld3.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/ProposalNotesSupplementalSpecificationsandSupplements.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/Estimating/Pages/Item-Master.aspx?InitialTabId=Ribbon%2EDocument&VisibilityContext=WSSTabPersistence
http://www.dot.state.oh.us/Divisions/ConstructionMgt/Estimating/Pages/Item-Master.aspx?InitialTabId=Ribbon%2EDocument&VisibilityContext=WSSTabPersistence
http://www.dot.state.oh.us/Divisions/ConstructionMgt/Estimating/Pages/default.aspx
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Other MOT plans may be submitted to the Office of Roadway Engineering (ORE) Traffic 
Control Design Section for review/advice. 

 
641-2.8  Exception Approval 

 
Lane closures shall meet the requirements of the permitted lane-closure schedule provided in 
Section 630-4. Any request for exception to this lane-closure schedule shall be submitted for 
exception approval. Any exception request, if not submitted for review and approval during the 
planning stage, should be submitted as soon as possible during the design stage so that the 
MOT plan can be developed accordingly.  

 
641-3 Traffic Plan Insert Sheets (PISs) 
 
Traffic PISs are addressed in general in Chapter 104. They are addressed as appropriate 
throughout the text of this Manual; and this Chapter provides specific information about the 
application of most of the Traffic PISs. Traffic PISs are used in a plan as a plan sheet. They can 
be used as is or modified as needed. They are available from the ORE website and through the 
Design Reference Resource Center (DRRC). 
 
641-4 Traffic Standard Construction Drawings (SCDs) 
 
Traffic SCDs are addressed in general in Chapter 103. They are addressed as appropriate 
throughout the text of this Manual; and this Chapter provides specific information about the 
application of most of the Traffic SCDs. Applicable SCDs are listed on the plan title sheet. The 
SCDs are available from the Traffic Standard Construction Drawings (SCDs) website and 
through the Design Reference Resource Center (DRRC). 
 
641-5 Closing Right or Left Lane of a Multi-lane Divided Highway (MT-95.30, 95.40 and 

95.50) 
 

641-5.1  General    
 

Traffic SCD MT-95.30 depicts traffic control for closing one or two of the right or left lanes of a 
multi-lane divided highway using drums. MT-95.40 is used when construction procedure or the 
condition requires that the work area be protected by portable barrier (PB) in accordance with 
Section 605-14. MT-95.50 incorporates Speed Limit signing and Increased Penalty signing 
with the lane-reduction signing called for in MT-95.30 and MT-95.40. MT-95.50 also provides 
additional Advance Warning Sign Groups. These sign groups, when used, are in addition to 
the advance signing provided in MT-95.30 and MT-95.40.  
 
The designer should check the existing median width to determine if sufficient width exists for 
erection of the median signs. If not, a smaller size median sign should be specified in C&MS 
614 Maintaining Traffic. 

 
For some work area locations, it may be desirable to provide additional safety devices such as 
portable changeable message signs (PCMSs). When required, these units must be specifically 
identified in the plans. When included, these items shall have separate notes and/or details as 
well as separate pay items. 
 
641-5.2  Advance Warning Sign Groups 

 
Traffic SCD MT-95.50 allows the designer to require extra Advance Warning Sign Groups  
(AWSGs) when traffic is expected to back-up beyond the standard advance Warning Signs. 
Whenever this SCD is specified in a plan, the designer should analyze the anticipated traffic 
demand, peaking characteristics, capacity and expected queue lengths, and include this 
analysis with the preliminary Maintenance of Traffic submission. If the queue is expected to 
extend beyond the normal ROAD WORK AHEAD sign (W20-1), extra AWSGs should be 

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/TrafficControl
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/TrafficControl
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/PISs/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/PISs
http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD
http://www.dot.state.oh.us/drrc/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
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specified in the Item 614 Maintaining Traffic Plan Note (see Sections 642-2 and 642-33). 
The first extra AWSG should be located a distance, in whole miles, in advance of the lane taper 
which is at least equal to the longest anticipated queue length. Additional AWSGs should be 
located at 1 to 2 mile intervals between the first AWSG and the normal Warning Signs location. 
AWSGs would typically be specified for 2 miles, 3 miles, 5 miles and 8 miles up to the distance 
needed to deal with the anticipated queue. 

 
If the construction will extend over a holiday period, or any other anticipated period of unusually 
high traffic demand, a separate queue length analysis should also be made for that period. This 
condition may require more AWSGs and Plan Note 642-34 (Section 642-34) would be used.  

 
The Plan Note (Section 642-33 or 642-34) added within Item 614 Maintaining Traffic should 
specify the distance (in whole miles) on the W16-3a Distance plaque which is placed below the 
RIGHT/LEFT LANE CLOSED AHEAD sign (W20-5, W20-5a). This sign should be located 
approximately 1 mile in advance of the calculated end of the queue. The distance shown on 
the plate should be the distance to the beginning of the lane taper.  

 
641-5.3  Advisory Speed Plaque (W13-1)  

 
Advisory Speed Plaques are described in OMUTCD Sections 2C.08 and 6F.52. The designer 
may specify the use of the Advisory Speed plaque (W13-1) by a Plan Note in Item 614 
Maintaining Traffic. Unless specified, this plaque would only be used when directed by the 
project engineer. The designer may also specify the speed to be shown. An advisory speed 
reduction, if any, would normally be 10 miles per hour. If the speed is not specified, the speed 
is as directed by the project engineer. See Section 640-18.1 (Design and Advisory Speeds) 
for additional information.  

 
641-5.4  Pavement Markings  

 
The work zone edge line parallel to the roadway (i.e., beyond the taper edge line) shall be used 
if the lane closure is greater than 3 days. The use should be specified in the Item 614 
Maintaining Traffic Plan Note with an estimated quantity carried to the General Summary. 
See the notes on Traffic SCD MT-95.30 or MT-95.40, and C&MS 614.11 for the type of work 
zone line to specify. Use of this line should be based on engineering judgment and include 
consideration of the length of the work, time of the closure, sequence of the work, including 
any need to remove the line in subsequent phases, encroachment on other lanes or the 
shoulder, the type of work, the geometrics in the area, and the relative cost of paint and work 
zone tape.  

 
641-5.5  Illumination 

 
In cases of unusual horizontal/vertical curvature, the designer may want to provide illumination 
of the taper area(s) depending on traffic volumes, accident history or patterns (particularly those 
involving crossing of the center line). See Part 11 of this Manual for general lighting design 
principles. For guidance in unusual situations, the Office of Roadway Engineering (ORE) 
should be contacted. 

 
For guidance in use of temporary lighting for crossovers, see Traffic SCD MT-100.00 and Plan 
Note 642-35 in Chapter 642. For floodlighting see Plan Note 642-29 in Chapter 642.   
 
641-5.6  Bid Items 

 
The following items would normally be included with the lump sum bid for Item 614 Maintaining 
Traffic: Signs, Cones, Drums, Arrow Board(s), Warning Lights and Shadow Vehicle.  
 
The following items will be shown as separate quantities in the plans, when required:  
Item 614,  Work Zone Edge Line, Class 1, (By Width), (By Type) Mile  
Item 622, Portable Barrier, ___”                        Foot

http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
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Item 614, Barrier Reflector     Each 
Item 614, Work Zone Impact Attenuator  Each 
Item 614, Object marker, ____-way   Each 

 
641-6 Closing Right or Left Lane of a Multi-lane Undivided Highway (MT-95.31, 95.32 and 

95.41) 
 

641-6.1  General 
 

Traffic SCDs MT-95.31 and 95.32 depict traffic control for closing the right and left lane, 
respectively, of a multi-lane undivided highway using drums. MT-95.41 is used to close the 
right or left lane on a multi-lane undivided highway when construction procedure or the 
condition requires that the work area be protected by portable barrier (PB) in accordance with 
Section 605-14.  
 
The designer should evaluate the possibility or extent of encroachment into open traffic lanes. 
This evaluation should include consideration of the existing geometrics (including lane and 
shoulder widths), the type of work being performed during the various construction stages and 
any additional width required for location of drums or cones and for work zone edge line when 
used. Depending upon the available lane width of the right lane, for the left-lane closing in 
Traffic SCD MT-95.32, it may be necessary to shift traffic onto the shoulder using drums or 
cones and/or work zone edge line. In this case, consideration should be given to removal of 
the existing right edge line. 

 
For the right and left-lane closings shown in Traffic SCDs MT-95.31 and 95.32, if the traffic or 
any of the traffic control devices are expected to encroach on or over the center line, it may be 
necessary to close the left lane of opposing traffic, in accordance with MT-95.32. For short-
term daylight closures, it may be possible to narrow the opposing lanes or shift them onto the 
shoulder using cones for guidance. Engineering judgment is necessary to determine the best 
solution. This evaluation should include consideration of the geometrics, traffic volumes and 
speeds, traffic composition and duration of the work. 

 
For some work area locations, it may be desirable to provide additional safety devices such as 
portable changeable message signs (PCMSs). These units when required must be specifically 
itemized in the plans. When included, these items shall have separate notes and/or details as 
well as separate pay items. 

 
641-6.2  Advance Warning Sign Groups 

 
Additional Advance Warning Sign Groups (AWSGs) should not normally be required. If an 
analysis should indicate the need for this group, see Section 641-5.2. In this case, Traffic SCD 
MT-95.50 shall be included in the plan with a reference in the Item 614 Maintaining Traffic 
Plan Note requiring additional AWSGs as shown on MT-95.50, except that median-mounted 
signs would not be used. 
 
641-6.3  Advisory Speed Plaque (W13-1)  

 
Advisory Speed plaques are described in OMUTCD Sections 2C.08 and 6F.48. The designer 
may specify the use of the Advisory Speed plaque (W13-1) by a note in Item 614 Maintaining 
Traffic (Section 642-2). Unless specified, this plaque would only be used when directed by 
the project engineer. The designer may also specify the speed shown (see OMUTCD Section 
6F.48). An advisory speed reduction, if any, would normally be 10 miles per hour. If the speed 
is not specified, the speed would be as directed by the project engineer. See Section 640-18.1 
(Design and Advisory Speeds) for additional information. 

 
641-6.4  Pavement Markings 

  
The work zone edge line parallel to the roadway (i.e., beyond the taper edge line) shall be used

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd


600  TEMPORARY TRAFFIC CONTROL         Traffic Eng. Manual 
 

Revised April 19, 2019 October 23, 2002 6-111 

    if the lane closure is greater than 3 days. The use should be specified in the Item 
614 Maintaining Traffic Plan Note (Section 642-2) with an estimated quantity 
carried to the General Summary. See the notes on Traffic SCD MT-95.31, MT-95.32 
or MT-95.41, and C&MS 614.11 for the type of work zone line to specify. Use of this 
line should be based on engineering judgment and include consideration of the 
length of the work, time of the closure, sequence of the work, including any need to 
remove the line in subsequent phases, encroachment on other lanes or the shoulder, 
the type of work, the geometrics in the area, and the relative cost of paint and work 
zone tape.  

 
641-6.5  Bid Items 

 
The following items would normally be included with the lump sum bid for 614 Maintaining 
Traffic: Signs, Cones, Drums, Arrow Board(s), Warning Lights and Shadow Vehicle.  

 
The following items will be shown as separate quantities in the plans, when required:  

 
Item 614,  Work Zone Edge Line, Class 1, (By Width), (By Type) Mile  
Item 622, Portable Barrier,___”                        Foot   
Item 614, Barrier Reflector                          Each 
Item 614, Work Zone Impact Attenuator                      Each 
Item 614, Object marker, ____-way                        Each 

 
641-7 Closing Right or Left Shoulder of a Multi-lane Divided Highway (MT-95.45) 
 

641-7.1  General    
 

Traffic SCD MT-95.45 depicts traffic control for closing the left of right shoulders of a multi-
lane divided highway using portable barrier.  
 
The designer should check the existing median width to determine if sufficient width exists for 
erection of the median signs. If not, a smaller size median sign should be specified in C&MS 
614 Maintaining Traffic. 

 
For some work area locations, it may be desirable to provide additional safety devices such as 
portable changeable message signs (PCMSs). When required, these units must be specifically 
identified in the plans. When included, these items shall have separate notes and/or details as 
well as separate pay items. 
 
641-7.2  Advance Warning Sign Groups 

 
Additional Advance Warning Sign Groups (AWSGs) should not normally be required. If an 
analysis should indicate the need for this group, see Section 641-5.2. In this case, Traffic SCD 
MT-95.50 shall be included in the plan with a reference in the Item 614 Maintaining Traffic 
Plan Note requiring additional AWSGs as shown on MT-95.50, except that median-mounted 
signs would not be used. 
 
641-7.3  Bid Items 

 
The following items would normally be included with the lump sum bid for Item 614 Maintaining 
Traffic: Signs, Cones, Drums, and Warning Lights.  
 
The following items will be shown as separate quantities in the plans, when required:  

 
Item 622, Portable Barrier, ___”   Foot  
Item 614, Barrier Reflector     Each 

 Item 614, Work Zone Impact Attenuator  Each 
 Item 614, Object marker, ____-way                          Each

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/ProposalNotesSupplementalSpecificationsandSupplements.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/CurrentMaintainingTraffic(MT)SCDs.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/ConstructionMgt/OnlineDocs/Pages/2013-Online-Spec-Book.aspx
http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
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641-8 Closure of a Two-Way Left Turn Lane (MT-95.60) 
 

641-8.1  General 
 

For some work area locations, it may be desirable to provide additional safety devices such as 
portable changeable message signs (PCMSs), and truck-mounted or self-contained impact 
attenuators. When required, these units shall have separate notes and/or details as well as 
separate pay items.  

 
The designer should evaluate the possibility or extent of encroachment into open traffic lanes. 
This evaluation should include consideration of the existing geometrics (including lane and 
shoulder widths), the type of work being performed during the various construction stages and 
any additional width required for the location of drums or cones and temporary edge lines when 
used. Depending upon the available lane width of the right lane, it may be necessary to shift 
traffic onto the shoulder using drums or cones and/or a temporary edge line. In this case, 
consideration should be given to removal of the existing right edge line. 

 
641-8.2  Advance Warning Signs Groups 

 
Additional Advance Warning Sign Groups (AWSGs) should not normally be required. If an 
analysis indicates the need for this group, it would have to be included in the plan with a 
reference in Item 614 Maintaining Traffic that the additional AWSG(s) shall be included as 
part of the signing required for Traffic SCD MT-95.60 (see Section 641-5.2).  
 
641-8.3  Advisory Speed Plaque (W13-1)  

 
Advisory Speed plaques are described in OMUTCD Sections 2C.08 and 6F.52. The designer 
may specify the use of the Advisory Speed plaque (W13-1) by a Plan Note in Item 614 
Maintaining Traffic. Unless specified, this plaque would only be used when directed by the 
project engineer. The designer may also specify the speed to be shown (see OMUTCD 
Section 6F.52). A speed reduction would normally be 10 miles per hour. If the speed is not 
specified, the speed would be as directed by the project engineer. See Section 640-18.1 
(Design and Advisory Speeds) for additional information. 
 
641-8.4  Bid Items 

 
The following items would normally be included with the lump sum bid for Item 614 Maintaining 
Traffic: Signs, Cones, Drums, Warning Lights and Shadow Vehicles. 

 
641-9 Closure of Right Lane of Three-Lane Section with Two-Way Left-Turn Lane (MT-

95.61) 
 

641-9.1  General 
 

For some work area locations, it may be desirable to provide additional safety devices such as 
portable changeable message signs (PCMSs), and truck-mounted or self-contained impact 
attenuators. When required, these units shall have separate notes and/or details as well as 
separate pay items.  

 
The designer should evaluate the possibility or extent of encroachment into open traffic lanes. 
This evaluation should include consideration of the existing geometrics, including lane and 
shoulder widths, the type of work being performed during the various construction stages, and 
any additional width required for the location of drums or cones and work zone edge lines, 
when used. Depending upon the available lane width of the lane, it may be necessary to shift 
traffic onto the shoulder using drums or cones and/or work zone edge line. In this case, 
consideration should be given to removal of the existing right edge line. 

http://www.dot.state.oh.us/Divisions/Engineering/Roadway/DesignStandards/traffic/SCD/Pages/default.aspx
http://www.dot.state.oh.us/omutcd
http://www.dot.state.oh.us/omutcd
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660 MAINTENANCE / OPERATIONS 

 
 
660-1 General 
 
The consequence of poor maintenance practices are a reduction in safety to road users and an 
unnecessarily large exposure to liability claims. District Roadway Services personnel are 
responsible for establishing and maintaining temporary traffic control zones for District 
maintenance work and force account operations projects. Additional information is provided 
separately in this Manual regarding maintenance activities related to signing, markings, traffic 
signals, lighting and temporary traffic control. 
 
For information about removal of Logo or Tourist-Oriented Directional Signs (TODS) see Section 
640-21. 
 
As of the April 19, 2019 publication, ODOT maintenance forces are still in the process of acquiring 
truck-mounted and trailer attenuators (TMA) and may not be able to provide TMAs in all instances 
indicated. During the transition period, TMAs are expected to be used as indicated once they are 
available to the crews for use. This paragraph will be removed once an adequate statewide supply 
of TMAs have been acquired and deployed for use by the department. 
 
660-2 Reserved for Future Information 
 
The OPI and QAR procedures previously described in this Section are no longer in place; therefore, 
the text has been deleted. 
 
660-3 Temporary Traffic Control (TTC) for Pothole Patching  
 

660-3.1 General 
 
As noted in Section 600-3, ODOT maintenance work zones shall “comply with the 
requirements in the OMUTCD and this Manual.” While recognizing that the ODOT “SCDs and 
C&MS do not necessarily provide the only method to achieve a given objective,” Section 600-
3 indicates that Districts should “also follow the provisions in applicable SCDs and 
Construction and Materials Specifications (C&MS) sections.” 

 
As noted in Section 606-1, the general goal in work zone TTC is “safety with minimum 
disruption to road users.” However, as noted in OMUTCD Section 6A.01 another goal of TTC 
is to provide for the efficient construction and maintenance of the highway, as well as efficient 
resolution of traffic incidents that may occur. Judgment is a key factor in balancing these goals, 
and determining what control is needed/appropriate. OMUTCD Chapter 6B provides a review 
of the fundamental principles of TTC.  
 
OMUTCD Section 6G.02 and TEM Chapter 606 address work duration as a factor in 
determining the devices used in TTC zones.   
 
For pothole patching, it may take longer to set up and remove the TTC zone than to perform 
the work. This can significantly increase the delay for road users and increase workers’ 
exposure to road hazards. Therefore, simplified control procedures may be warranted. The 
OMUTCD allows a highway agency some discretion in determining the TTC to provide. 
However, the agency’s application of these devices should be consistent and commensurate 
with the conditions present in order to minimize risk to workers and the traveling public. 
 
Permitted lane closure schedules (PLCS) have been established for Interstates and Interstate 
look-a-likes as well as other multi-lane roads deemed to be major or important by the District 
(see Section 630-4). The PLCS designates hours where volumes are low enough that work 
can be performed in a closed lane and still provide sufficient capacity for the lower traffic 
volumes. Whenever possible, any work hours should conform to the restrictions of the PLCS.  
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660-3.2 Incident Management/Emergency Work Zones 
 
Emergencies affecting the health and safety of the traveling public can occur that necessitate 
action on ODOT’s part before all the necessary equipment and personnel can be gathered to 
establish TTC per the OMUTCD, Traffic SCDs and TEM (see OMUTCD Chapter 6I and TEM 
Chapter 608). Circumstances such as these call for judgment in regards to the initial TTC 
devices deployed (based on availability) when using less than what is desirable. For emergency 
pothole patching on ODOT-maintained highways, the TTC procedures described in this 
Section should be followed to the extent practical.  

 
660-3.3 Pothole Patching on Multi-Lane Facilities that Will Violate the Permitted Lane 

Closure Schedule (PLCS) 
 
The following procedure is for pothole patching that occupies one location up to an hour (Short 
Duration per OMUTCD Section 6G.02 and TEM Section 606-3) on multi-lane facilities during 
times that are in violation of the PLCS.  
 
Below is a hierarchy list of preferred methods for addressing TTC needs while pothole patching 
under these conditions:  
 
1. Schedule the work to be completed during times that do not violate the PLCS (see Section 

660-3.4). All non-emergency work should be scheduled for times that will not violate the 
PLCS.  
 

2. Dispatch workers and equipment to close the lane in which work will be performed per 
OMUTCD Figure 6H-33 (and/or the appropriate lane closure Traffic SCD). For shadow 
vehicles, any truck-mounted or trailer attenuator (TMA) depicted as required in the 
OMUTCD (or appropriate SCD) or labeled as optional in the OMUTCD shall be required. 
 

3. Dispatch workers and equipment to close the lane in which work will be performed per 
Figure 698-9. 

 
When working in the interior lane(s) of a directional roadway with three or more lanes, multiple 
lanes should be closed per OMUTCD Figure 6H-37 to remove the unique safety hazards to 
workers and motorist that are created by an interior-lane only closure. For emergency pothole 
patching necessitating an interior-lane closure, the District should use the resources available 
and LEOs to comply with OMUTCD Figure 6H-37 to the extent practical.  
 
Refer to OMUTCD Chapter 6G, OMUTCD Figure 6H-35 and TEM Chapter 606 for other 
pothole patching work durations such as Mobile, etc., and the associated TTC for these work 
conditions. 

 
660-3.4 Pothole Patching on Multi-Lane Facilities that Will Not Violate the Permitted 

Lane Closure Schedule (PLCS) 
 
The following procedure is for pothole patching that occupies one location up to an hour (Short 
Duration per OMUTCD Section 6G.02 and TEM Section 606-3) on multi-lane facilities during 
times that are not in violation of the PLCS. For locations where the roadway facility is not 
addressed by the PLCS, non-emergency pothole patching work should be scheduled to occur 
during non-peak/lower volume hours.  

 
Below is a hierarchy list of preferred methods for addressing TTC needs while pothole patching 
under these conditions:
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1. Dispatch workers and equipment to close the lane in which work will be performed per 

OMUTCD Figure 6H-33 (and/or the appropriate lane closure Traffic SCD). For shadow 
vehicles, any truck-mounted or trailer attenuator (TMA) depicted as required in the 
OMUTCD (or appropriate SCD) or labeled as optional in the OMUTCD shall be required. 
 

2. If the OMUTCD Figure 6H-33 cannot be achieved during emergency pothole patching 
work, or to close a lane using this application is not practical due to the very short work 
duration, dispatch workers and equipment to close the lane in which work will be performed 
per TEM Figure 698-10. (This lane closure method is not intended to be used for Mobile 
Operations (see OMUTCD 6G.02, OMUTCD Figure 6H-35 and Section 606-3). Factors 
such as volume, terrain or lack of shoulder should be considered when deciding the need 
to request the presence of a law enforcement vehicle with flashing lights.  
 

When working in the interior lane(s) of a directional roadway with three or more lanes, multiple 
lanes should be closed per OMUTCD Figure 6H-37 to remove the unique safety hazards to 
workers and motorist that are created by an interior-lane only closure. For emergency pothole 
patching work necessitating an interior-lane closure, the District should use the resources 
available and LEOs to comply with OMUTCD Figure 6H-37 to the extent practical.  
 
Refer to OMUTCD Chapter 6G, OMUTCD Figure 6H-35 and TEM Chapter 606 for other 
pothole patching work durations such as Mobile, etc., and the associated TTC for these work 
conditions.  

 
660-3.5 Pothole Patching on Two-Lane/Other Facilities 
 
The following procedure is for pothole patching that occupies one location up to an hour (Short 
Duration per OMUTCD Section 6G.02 and TEM Section 606-3) on two-lane/other facilities. 
Non-emergency pothole patching work should be scheduled to occur during non-peak/lower 
volume hours.  
 
Below is a hierarchy list of preferred methods for addressing TTC needs while pothole patching 
under these conditions:  
 
1. Dispatch workers and equipment to close the lane in which work will be performed per 

OMUTCD Figure 6H-10 (see also OMUTCD Sections 6C.10 and 6G.10, and Section 
606-10) OR for low-speed, low-volume facilities per OMUTCD Figure 6H-18 (see also 
OMUTCD Sections 6C.10 and  6G.10, and Section 606-10). 
 

2. On two-lane/other facilities where there are very low volumes, providing sufficient gaps to 
perform very short duration work, the use of high-intensity rotating, flashing, oscillating or 
strobe lights only may suffice. The work vehicle would be positioned on the shoulder or as 
far off the roadway as possible. This method of TTC is only intended for use on very low-
volume two-lane/other facilities where the pothole patching work duration is very short and 
the roadway geometry and terrain do not necessitate additional measures (shadow vehicle, 
TMA, LEO, lane closure, etc.). 

 
Refer to OMUTCD Chapter 6G, OMUTCD Figure 6H-17 and TEM Chapter 606 for other 
pothole patching work durations such as Mobile, etc., and the associated TTC for these work 
conditions.
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Figure 698-8.   Sample Lane Configuration Diagrams and Cross Sections 
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Figure 698-9.   Pothole Patching on Multi-Lane Facilities That Will Violate 

the PLCS 
 

 
 

Notes: 
1.) All vehicles shall be equipped with high-intensity rotating, flashing oscillating or strobe lights. 
2.) Preferred location of work vehicle and the first shadow vehicle is in the lane adjacent to the 

shoulder.  
3.) Both shadow vehicles shall be equipped with arrow boards. 
4.) The second shadow vehicle may be replaced by a law enforcement officer (LEO). 
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Figure 698-10.   Pothole Patching on Multi-Lane Facilities That Will Not 
Violate the PLCS  

 
 

Notes: 
1. The shadow vehicle shall be equipped with an arrow board. 
2. The preferred location of the work vehicle is in the lane adjacent to the shoulder. 
3. All vehicles shall be equipped with high-intensity rotating, flashing, oscillating or strobe lights.
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