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1310.02(10) Wrong-Way Movement Countermeasures
Wrong-way crashes, though infrequent, have the potential to be more serious than other types of crashes, especially on high-speed facilities. Crash data show that impaired and older drivers are overrepresented and that a high percentage of these crashes occurrences are at night. Washington State data show approximately equal numbers of crashes on the Interstate and multilane urban principal arterial highways. Discourage wrong-way maneuvers at all stages of design.	Comment by Winningham, Curt: [CW 2]: Awkward sentence. Crash data analysis shows that impaired and older drivers are much more likely to be involved in crashes, and that a high percentage of these crashes occur at night.	Comment by Tevis, John: Small change.	Comment by Winningham, Curt: [CW 1]: shows	Comment by Tevis, John: “Data” is plural so, it is “show”.
1310.02(10)(a)	Wrong-Way Driving Countermeasure Categories
There are three categories of countermeasures used to discourage wrong-way driving:	Comment by Winningham, Curt: [CW 3]: Countermeasures used to	Comment by Tevis, John: Yes.
•	Signing and delineation	Comment by Tobin, Kevin: Do these categories include and discuss reversible roadway controls by movable swing/ lift gate systems? They are unique conditions but are in existence on I-5 express lanes. 	Comment by Tevis, John: This chapter is about intersections. In this case ramp terminal intersections.
•	Intelligent transportation systems
•	Geometric design 


1310.02(10)(a)(1) Signing and Delineation
Signing and delineation countermeasures include:
•	DO NOT ENTER and WRONG WAY signs.
•	ONE WAY signs.
•	Turn restriction signs.
•     Guideposts with red delineation.	Comment by John Tevis: These were missing from this list.	Comment by Franzen, Ronald: Should Standard Plan M-40.10 (and perhaps others) be revised to show this option with a note re: application? 	Comment by Tevis, John: We don’t usually list applications on standard plans.	Comment by Winningham, Curt: [CW 5]: reflective tape, not delineation	Comment by Tevis, John: Reflective tape is one way of doing it.
•	Red-backed raised pavement markers (RPMs).	Comment by Franzen, Ronald: Should Standard Plan M-20.30 (and perhaps others) be revised to show this option with a note re: application?	Comment by Tevis, John: We don’t usually list applications on standard plans.
•	Directional pavement arrows.
•	Yellow edge line on left and white edge line on right side of exit ramps.
•	Pavement marking extension lines to direct drivers to the correct ramp.
DO NOT ENTER and WRONG WAY signs Signing can may be a more effective countermeasure when they signs are lowered to 4 feet above the edge of traveled way as they are better illuminated by low-beam headlights. Do not lower these signs below 5 feet when the 4 foot when the height obscures intersection sight distance, interferes with pedestrian or bicyclists movements, or where snow or vegetation will block viewing of the sign. At night, lowered signs are better illuminated by low-beam headlights. Other improvements may include a second set of signs, supplemental sign placards, oversized signs, flashing beacons, internal illumination, overhead-mounted signs, red reflective tape on the back of signs, extra overhead lighting, and red-backed guideposts on each side of the ramp up to the WRONG WAY sign.	Comment by John Tevis: This was a comment from the NWR about the design manual saying that “Signing can be a more effective countermeasure when the signs are lowered”, but did not say what signs. It is talking about DO NOT ENTER and WRONG WAY signs but it didn’t say that or say how low it is talking about.	Comment by Daley, Todd: Do we want ‘can’ or ‘may’?  What will be the repercussions if we do not lower a sign and someone gets on the wrong way?	Comment by Winningham, Curt: [CW 7]: Doesn’t this go against the MUTCD req. of 7’ minimum? 4’ puts the sign at windshield level, and is a penetration hazard.	Comment by Tevis, John: This is OKed by HQ Traffic.	Comment by Daviscourt, Trevor: There is some evidence that truck drivers may have a harder time reading signs at night because a lower percentage of the light from their headlamps is reflected back up to their eyes when compared to auto drivers. Some may argue that lowering a sign to 3 ft would make it less visible for truck drivers, especially at night, however research in this area has yielded conflicting results. Consider looking at wrong-way crash rates where a truck driver is at fault, and evaluating research about sign visibility for commercial vehicle drivers to see if supplementary tall wrong way signs should be required when low signs are used.

Sources:
https://journals.sagepub.com/doi/abs/10.1177/096032719302500105?journalCode=lrtc

https://static.tti.tamu.edu/tti.tamu.edu/documents/4269-1.pdf	Comment by John Tevis: Now it also says when you do not want to lower signs.	Comment by Barb Chamberlain: Thank you for this.	Comment by Barb Chamberlain: 
.


Exhibit 1310-10c Median Channelization: Median Width 23 ft to 26 ft	Comment by John Tevis: Added deceleration lane length for more guidance.	Comment by Tobin, Kevin: Suggest that the figure be labeled where such median widths are located.	Comment by Tevis, John: The dimension range is more useful than where it is used.
[image: ]	Comment by Burnell, Joseph: For deceleration, wouldn’t the 50 ft min length be the deceleration lane length and the taper be the deceleration taper?  This would match the language on the acceleration side of the roadway.	Comment by Tevis, John: Excellent comment Joey, but in every case the taper is counted because the vehicle can get over faster than 15:1 if it has too.

	Posted Speed
	Taper Rate

	55 mph
	55:1

	50 mph
	50:1

	45 mph
	45:1

	40 mph
	27:1

	35 mph
	21:1

	30 mph
	15:1

	25 mph
	11:1


Notes:
[1]	When curb is provided, add the width of the curb.
[2]	For left-turn storage length, see Exhibits 1310 7b 
for 4-lane roadways or 1310-8a through 8c for 2-lane roadways.
[3]	Verify the design vehicle can make the turn using turn simulation software (such as AutoTURN®). 	Comment by Daley, Todd: It this part necessary?  Can they do it the old fashion way with turning templates if they want? Or is this just helpful guidance for what to utilize?
[4]	For right-turn corner design, see Exhibit 1310 6.
[5]	The minimum total length of the median acceleration lane is shown in Exhibit 1310-14.
[6]	For acceleration taper rate, see Table on this exhibit.
[7]	For increased storage capacity, the left-turn deceleration taper alternate design may be used.
[8]	The desirable length of the left-turn deceleration lane including taper is shown in Exhibit 1310-13.	Comment by John Tevis: New note [8} for location of deceleration table.

General:
For pavement marking details, see the Standard Plans and the MUTCD.

Exhibit 1310-11 Right-Turn Lane Guidelines	Comment by Frostad, Larry: Are these scheduled to be addressed soon?	Comment by John Tevis: Not that I know of. Do you have better information?


Notes:
[1]	For two-lane highways, use the peak hour DDHV (through + right-turn).
For multilane, high-speed highways (posted speed 45 mph or above), use the right-lane peak 
hour approach volume (through + right-turn).
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