Overview
The purpose of this paper is to challenge the conclusion of a 2001 study by Caltrans of various types of rumble strips and to suggest an alternate conclusion that better addresses the safety of cyclists. I will make the case that the flawed conclusion of the Caltrans analysis is primarily the result of incorrect basic assumptions. All information and data presented in this paper are from either the 2001 Caltrans study, the 2013 “Bicycling and Rumble Strips” report by the League of American Bicyclists and the Alliance for Biking and Walking or from my personal experience.

Hazards of rumble strips to bicyclists 
Rumble Strips can be dangerous to cyclists. According to the 2013 report by the League of American Bicyclists rumble strips “can cause a cyclist to lose control of their bike and fall” and “There are numerous examples of rumble strips leading to bike-auto crashes.” Furthermore, it states that rumble strips “have a severe impact on bicycling travel, and have ruined popular cycling routes.”
At the February CBAC meeting a Caltrans representative said that, according to CHP data, there has never been a cyclist crash in California caused by rumble strips. I countered that such data is not credible because often cyclists do not report crashes to CHP even when their injuries are severe.
[bookmark: _GoBack]A noteworthy example is Curtis Fritz whose front wheel got stuck in a crack that opened between the plates of an at-grade railroad crossing between Davis and Sacramento. He landed on his face breaking his helmet and two front teeth. Curtis rode back home without calling the CHP or anyone else. It was only later when he went to the hospital that he discovered he had broken one of his neck vertebrae in two pieces. Curtis is suing Union Pacific.
Less than 24 hours after being told at the CBAC meeting that rumble strips had never caused a cyclist to crash I was on a Davis Bike Club ride and learned that Barry Bolton, a personal friend and competent cyclist, had crashed on a club tour near Salinas because of rumble strips. The type of rumble strip he crashed on was “milled in” – the type recommended by the 2001 Caltrans study.

The recommendation from the Caltrans study
The conclusion of the 2001 Caltrans study recommends that “milled in” rumble strips be installed where bicycles are allowed. This conclusion was based on a faulty assumption.  Appendix G of the study is a memo from the Department of Transportation dated March 31 1999. The third paragraph reads:
“This suspension does not affect installations which use our current standard rolled in rumble strip. Our bicycle coordinator has informed the task force that this type of rumble strip has not created a concern with the bicycle groups.”
The notion that “rolled in” rumble strips are not of “concern” to cyclists is not credible. Rolled in rumble strips were precisely what I had so much difficulty with riding from Whistler to Vancouver in 2011. Rolled in rumble strips have completely ruined that road as a cycling route.
The memo in appendix G was written in 1999 – 17 years ago. It is extremely doubtful that “bicycle groups” quoted had enough experience with “rolled in” rumble strips to form a legitimate position that they had “not created a concern”. In 1999 rumble strips where bicycles were allowed were rare. I had never even heard of rumble strips before 2002. I first encountered them that summer touring in southeastern British Columbia. They were the rolled in variety and they were extremely unpleasant.
Which “bicycle groups” were consulted as the basis of this assertion in the 1999 memo? And what is their position today now that rumble strips are more prevalent?
(Confirmation from League of American Bicyclists regarding rolled in rumble strips) 
This incorrect assumption regarding “rolled in” rumble strips has skewed the evaluation away from considering the needs and safety of cyclists. The Series “B” rumble strips, which included those least objectionable to cyclists, were excluded from the assessments of test results for motor vehicles. Those assessments appear in section 4.11 of the report beginning on page 38. Note that only rumble strip types 1 through 5 (Series “A”) are included in these assessments.
This is a glaring omission in light of the fact the some of the Series “B” rumble strips (specifically types 6, 10 and 11) were found to be significantly less hostile to bicycles in terms of both comfort and control than any of the Series “A” rumble strips.  That data from the “bicycle field test” is summarized in figures 6.3 and 6.4 on page 53 of the study.

Why test results from large commercial vehicles should have been excluded
Commercial trucks constitute an extremely small percentage of single vehicle run-off-the-road (ROR) fatalities. On page 59, paragraph 2, second sentence reads:
“Installation of rumble strip on roadway shoulders is intended to prevent only a portion of the run-off road fatal crashes that are attributed to drivers falling asleep.”
In 1999 (the earliest year for which I could find data) the total number of automobile fatalities in California was 3,910 according to the Center for Disease Control and Prevention. Data from table 6.4 on page 60 shows that there was one “fall asleep” ROR fatality from a commercial vehicle.  This means that in 1999 only one ROR fatality involving a commercial vehicle may have been prevented by rumble strips according to the data in the Caltrans study. That’s 1 out of a total of 3,910 or 0.026%. The low incidence of this type of fatality is not surprising as drivers of commercial trucks are professionals with a commercial driver’s license.
This absurdly small percentage makes it clear that test data from large commercial vehicles should not have been considered when evaluating the effectiveness of rumble strips. Paragraph 3 on page 59 essentially comes to the same conclusion. It states that “The incidents of run-off road collisions for trucks are very low.” And that rumble strip placement “…should focus on passenger vehicle run-off road and the needs of bicyclists…”.

An alternate conclusion that better addresses the safety of cyclists
If the Caltrans study actually focused on “passenger vehicles” and “the needs of bicyclists” as it purported to do, the rumble strip of choice in the conclusion would be entirely different. Having established that “rolled in” rumble strips are hazardous to cyclists, consideration should be given to the types that fared better in the bicycle field tests, i.e., types 6, 10 and 11.
The passenger vehicle test data for Series “B” rumble strips are buried in Appendix C, figures C9 through C14. It is reasonable to eliminate type 11 because its average score in every test is worse than that of type 10 and 6. Comparing the average light vehicle test results for rumble strips type 6 (Chip Seal Application) and 10 (Raised and Inverted Thermoplastic Stripe) we see that 6 is superior for vibration (figures C9, 10 & 11) and that type 10 is superior for noise (figures 12, 13 & 14). The results for these two are close enough that the decision of which to favor could probably be based on which type is most economical.


