
 

411 King Street, Santa Rosa, CA | 707.565.5373 | scta.ca.gov | rcpa.ca.gov 

Technical Advisory Committee 

MEETNG AGENDA  
PLEASE NOTE: The SCTA/RCPA Business Office is closed, and this meeting will be conducted entirely by 

teleconference pursuant to the provisions of the Governor’s Executive Orders N-29-20 and N-35-20, 
suspending certain requirements of the Ralph M. Brown Act. TAC Members will be video-conferencing into the 

TAC Meeting via Zoom. Members of the public who wish to listen to the meeting may do so via the following 
platform: 

Join Zoom Meeting 

https://zoom.us/j/99388460317 

Dial by your location: 1 (669) 900 9128 

Meeting ID: 993 8846 0317 

One tap mobile: +16699009128,,99388460317# 

Instructions for Public Comment: Please submit any comments in writing to Seana Gause at 
seana.gause@scta.ca.gov by 12:30pm on April 23 (please identify the agenda item related to your comment 

and indicate whether your comment should be read aloud or only submitted for the record). 

April 23, 2020 – 1:30 p.m. 
Sonoma County Transportation Authority 

Meeting to be held remotely via Zoom. Information provided above. 

ACTION ITEMS 

1. Introductions 

2. Public Comment 

3. Approval of Minutes, March 26, 2020* DISCUSSION/ACTION 

4. TFCA FYE21 Proposed Program of Projects 

5. Measure M DISCUSSION  

  5.1 Measure Reauthorization Update: Draft Expenditure Plan 

https://scta.ca.gov/wp-content/uploads/2020/04/Draft-Expenditure-Plan-BoardReport-4.13.20.pdf 

5.2 Measure M Maintenance of Effort Policy 14 Revision* 

INFORMATION ITEMS 

6. TFCA/TDA3 Quarterly Report* 

6.1 TDA3 FYE 21 Proposed Program of Projects 

7. SB743/VMT Update*  
7.1 Updated Caltrans Guidance: 

 https://dot.ca.gov/programs/transportation-planning/office-of-smart-mobility-climate-change/sb-743 

8. Sonoma County 2018 Greenhouse Gas Inventory Update* 
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9. Measure M Non-Action Items*:

9.1 Invoicing/Obligation Status*

9.2 Measure M Project Presentations to Citizens Advisory Committee: Status and Schedule*

10. Regional Information Update

10.1 Inactive Federal Obligation Status*: project sponsors should be prepared to address status of inactive 
obligations at the meeting: https://dot.ca.gov/programs/local-assistance/projects/inactive-projects

Currently Inactive: Petaluma, County of Sonoma, Sonoma Marin Area Rail Transit and Rohnert Park; 
County of Sonoma and Cloverdale pending 

11. SCTA/RCPA DRAFT Board Agenda, May 11, 2020**

12. Other Business / Comments / Announcements

13. Adjourn 
*Materials attached.

**Materials distributed separately 

The next S C T A meeting will be held May 11th, 2020  
The next TAC meeting will be held on May 28rd 2020  

Copies of the full Agenda Packet are available at www.scta.ca.gov 

DISABLED ACCOMMODATION: If you have a disability that requires the agenda materials to be in an alternate format, or that requires an interpreter or other person to assist you while 
attending this meeting, please contact SCTA at least 72 hours prior to the meeting to ensure arrangements for accommodation. 

SB 343 DOCUMENTS RELATED TO OPEN SESSION AGENDAS: Materials related to an item on this agenda submitted to the Technical Advisory Committee after distribution of the 
agenda packet are available for public inspection in the Sonoma County Transportation Authority office at 411 King St, Santa Rosa, during normal business hours. 

TAC Voting member attendance – (6 Month rolling 2019-20) 
Jurisdiction September October Nov/Dec January February March 

Cloverdale Public Works     

Cotati Public Works       

County of Sonoma DHS*      

County of Sonoma PRMD* 

County of Sonoma Regional Parks*    

County of Sonoma TPW*   (by pho   

Healdsburg Public Works       

Petaluma Public Works & Transit      

Rohnert Park Public Works   (by pho  

Santa Rosa Public Works**       

Santa Rosa Transit** 

Sebastopol Public Works   (by pho   

SMART    

Sonoma County Transit* 

Sonoma Public Works     

Windsor Public Works     

*One Vote between all 
**One Vote between all
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TECHNICAL ADVISORY COMMITTEE MEETING NOTES 

Meeting Notes of March 26, 2020 

 

ITEM 

1. Introductions 

Meeting called to order at 1:35 p.m. by Seana 
Gause. 

Members: Craig Scott, City of Cotati; Eric Janzen, 
City of Cloverdale; Larry Zimmer, Chair, City of 
Healdsburg; Jeff Stuttsman, City of Petaluma; 
Nancy Adams, City of Santa Rosa; Rob Sprinkle, City 
of Santa Rosa; Henry Mikus, City of Sebastopol; 
Alejandro Perez, Town of Windsor; Steve Urbanek, 
Sonoma County Transportation and Public Works; 
Joanne Parker, SMART; Brittany Lobo, Sonoma 
County – Department of Health Services; Elizabeth 
Tyree, Sonoma County Regional Parks; Ada Chan, 
MTC/ABAG; Nadar Dahu, Sonoma County 
Transportation and Public Works. 

Guests: Bob Anderson; Steve Birdlebough, Sonoma 
County Transportation and Land Use Coalition; Teri 
Shore, Greenbelt Alliance. 

Staff: James Cameron, Janet Spilman, Drew 
Nichols, Seana Gause, Tanya Narath, Dana Turrey. 

2. Public Comment 

Steve Birdlebough provided a written comment and 
was read into the record.  

The written comment is attached as Attachment A. 

3. Approval of Minutes, February 27, 2020 - 
ACTION 

Approved as submitted.  

4. SB-1 Local Partnership Program – Proposed 
Project Nomination: Hearn Avenue Interchange 

Seana Gause recalled the SCTA released a Call for 
Projects for SB-1 LPP(c) program on February 3, 

2020 and one application was received from the 
City of Santa Rosa for the Hearn Avenue 
Interchange. The funding will be matched with a 
combination of Measure M and City funding.  

The City of Santa Rosa has approximately $3.5 
million programmed in Measure M for Hearn 
Avenue, and a resolution of local support was 
approved by the SCTA Board of Directors in 
September 2019, stating that if the project is 
successful in this grant application, additional 
Measure M will be programmed. 

Staff recommends the TAC consider recommending 
approval to the SCTA Board of Directors.  

Nancy Adams commented that Santa Rosa 
appreciates SCTA’s support on putting this together 
for the project and are going to quickly get the 
complete application to the State by the June 
deadline.  

Steve Urbanek moved to recommend approval to 
the SCTA Board of Directors, Larry Zimmer 
seconded. 

The motion was approved unanimously by a vote of 
acclamation. 

5. Measure M 

5.1. Measure Reauthorization Update: Draft 
Expenditure Plan  

James Cameron presented on the update to the 
proposed local sales tax draft expenditure plan. 
This updated version incorporates the comments 
received, is separate of politics, and percentages 
that are data driven.  

The categories were described: 

A. Fix Roads, fill potholes, improve traffic 
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- Smooth and maintained roads: 38% 

- Move traffic and improve safety: 27% 

B. Improve alternatives to cars, fight climate 
change 

- Increase bus service, affordability, and 
first/last mile connections: 23%  

- Build bikeways and pathways: 12% 

This will be an extension at a quarter-cent that 
would not start until Measure M expires. The 
overlap concept previously discussed is no longer 
being considered. 

Furthermore, Mr. Cameron highlighted the 
connection to the Comprehensive Transportation 
Plan update and the approved vision and goals 
proposed for that document.  

The CTP goals include a transportation system that 
is: 

- Connected and Reliable 

- Safe and Well-Maintained 

- Community Oriented and place-Based 

- Zero-Emissions 

Mr. Cameron explained the proposed program 
allocations for each category. This draft will also be 
presented to the Citizen’s Advisory Committee 
before final approval by the Board of Directors. 

The CAC will remain the financial oversight 
committee and the implementation guidelines 
follow the Measure M guidelines.  

We are in uncertain times given the pandemic; 
when/if/how this goes forward is yet to be 
determined by the SCTA policy makers.  

Staff will keep all options available for the policy 
makers as SCTA moves forward. 

Nancy Adams asked what the competitive 
categories are, and wondered if this approach is 
used by other sales tax authorities. 

Mr. Cameron responded the  “move traffic and 
improve safety,” and “build bikeways and 
pathways” are the Call for Projects competitive 
programs and that Measure M was unique in having 
specific, defined projects in the expenditure plan.  

Steve Urbanek commented on having specific 
projects for the north, east, and west areas of the 
County.  The pavement is what will carry the 
measure and asked if there is still opportunity to 
modify this expenditure plan. 

Mr. Cameron responded these percentages are not 
locked in.  

Mr. Cameron outlined the schedule. The Ad Hoc will 
meet later this week, the CAC will be presented this 
draft on Monday, and will then be presented to the 
SCTA Board of Directors in April as a draft. There 
remains opportunity to adjust the figures in this 
draft expenditure plan. 

Staff are looking to have this draft locked in at the 
May SCTA Board of Directors meeting.  

Mr. Cameron noted that there could be additional 
Ad Hoc and stakeholder, community input 
meetings prior to this being finalized.  

Ms. Gause referenced the success of Measure M, 
citing this reauthorization comes with a track 
record to reference. 

Ms. Adams commented on the transit service and 
what it may look like in the future.   

Ms. Adams wondered about building in evaluation 
on providing subsidies to seniors/students and the 
level of value being brought by the transit service. 

6. Measure M Invoicing/Obligation Status* 
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Included in the agenda packet for the committee’s 
information. 

7. SB743/VMT Update – Discussion 

Chris Barney noted ongoing work with Fehr & Peers 
in reviewing the updated travel model and figures.  

The updated table of VMT summaries was outlined. 
The numbers have been revised since the table that 
was provided.   

Mr. Barney spoke on continued work on boundary 
issues and summarized VMT for travel both to and 
from different jurisdictions. This poses a challenge 
of double counting. 

Mr. Barney displayed a map illustrating the draft 
VMT estimates. This looks at the OPR requirements 
and looks at possibilities to prescreen projects. 
There are several layers in this map, however of 
interest, Mr. Barney highlighted the employment 
and residential prescreened areas. 

This is another useful tool for jurisdictions to review 
and consider. There are lots of activities going on 
with SB743 and questions on the July 1, 2020 
deadline being held. OPR has responded they 
cannot move the date, however, in coordination 
with Caltrans, OPR has clarified that if a jurisdiction 
does not have methodology by the deadline, each 
individual project can set thresholds and analysis 
on a case by case basis. 

Mr. Barney is available to discuss this in greater 
detail if needed. 

8. Regional Information Update 

8.1. Inactive Federal Obligation Status 

Seana Gause commented on information related to 
gas taxes revenue being less effected than general 
revenue sources by the shelter in place order, and 
on information for Caltrans’ Local Assistance office. 
The office is still open for business.  

Ms. Gause spoke on the communication plan for 
District 4. The requirement for a wet signature has 
been temporarily suspended for invoice submittals. 

Regarding obligation authority, Caltrans has 
delivered about 39.5% of this year’s OA for the 
state; come May 1st, it will be opened statewide. As 
far as District 4 is concerned, this will be opened on 
first come first served basis within the region. 

Ms. Gause referred to the inactive obligation list. 
There are about five or six projects totaling less 
than one million in outstanding, unexpended funds. 
This was regarded as great news in eliminating 
projects from the inactive obligations list. It was 
noted, though, that project sponsors cannot receive 
a new obligation if listed on the inactive obligation 
list. 

9. SCTA/RCPA DRAFT Board agenda, April 13, 2020 

The SCTA Board of Directors agenda was not ready 
at the time the TAC Agenda packet was distributed. 
Staff will be presenting the draft local sales tax 
measure expenditure plan to the Board and are 
pushing to make several items consent items, such 
as the including the Hearn Avenue LPP item as 
consent. 

10. Other Business / Comments / Announcements – 
Discussion 

N/A 

11. Adjourn Action 

The committee adjourned at 2:47 p.m. 
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From: Steve Birdlebough
To: Seana Gause
Cc: Suzanne Smith; James Cameron; Christopher Barney; Janet Spilman; Tanya Narath; Willard Richards; Lois

Fisher; Drew Nichols
Subject: Public Comment to the SCTA Technical Advisory Committee
Date: Wednesday, March 25, 2020 8:30:44 PM
Attachments: UC-ITS Speed Research Synthesis 2019-12-31.pdf

CalSTA Report of Findings AB 2363 Zero Traffic Fatalities Task Force.pdf
OPR ARB Caltrans PwrPt VMT 2020-02 - 16 Slides.pdf

EXTERNAL

From: Steve Birdlebough, Transportation & Land-Use Coalition Member
To: Each member of the SCTA Technical Advisory Committee
Re: Recent Developments
Date: March 24, 2020

Many of us have noticed an increasing statewide focus on reduced driving that is highlighted by
the July effective date of SB 743. Rather than maintaining a desired level of service for vehicular
travel, State policies are directing us toward reductions in vehicle miles traveled.

In the past 60 days there have been three significant events regarding cycling and walking:
1) Stay-at-home directives have caused huge reductions in driving, and all of us are refining our
telecommuting capabilities.
2) The results of an intensive study of speed limits and safety have been released.
3) The Governor’s Office of Planning & Research, Air Resources Board, and Caltrans have urged
reductions in driving.

Details regarding these developments (with links and attachments) are below and they point
toward acceleration of work on bicycle and pedestrian facilities. We believe it is time for Sonoma
County to focus attention and funding for transportation projects on the creation of “complete”
streets, and other elements of communities that serve people as well as our automobiles.

The current pandemic will wind down, and we may discover that we are ready to be less reliant on
single occupant autos. It is important for every jurisdiction to prioritize projects that reduce driving,
and it would be helpful for the renewal of Measure M to contain incentives for the immediate
programming and early completion of such projects.

- - - - - -

TRAFFIC counts at Bay Area bridges have been roughly 70% lower in recent days than normal …
Because motor vehicles are responsible for about 30% of the fine particulate matter, or soot, in
Bay Area air, that means those tiny particles, which lodge deep in the lungs and can cause heart
and lung problems, have probably declined by at least 20% ….
https://www.mercurynews.com/2020/03/23/coronavirus-bay-area-air-quality-improving-as-
people-stay-home/

TELECOMMUTING is growing. Over the last five years it grew 44% and over the previous 10
years it grew 91%.
https://www.flexjobs.com/blog/post/remote-work-statistics/ Microsoft Corp. announced a major
makeover of its Teams digital-collaboration tool Thursday and said it has added as many users in
a week as Slack Technologies Inc. has in total, underscoring the huge demand for work-at-home
tech solutions amid the COVID-19 pandemic. https://www.marketwatch.com/story/these-tech-

Item 3.0 Attachment A
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Executive Summary 


Transportation safety professionals strive to build a system on which no street user can be severally, or 
fatality, injured on. To accomplish such a safe system, it is necessary to effectively harness all the core 
protective opportunities provided by the system. For example, if we’re looking at bicycle safety we would 
want alert and compliant cyclists and other road users, to make trips using safe bicycles and safe vehicles, 
on safe street design with adequate separation from motorized traffic, all of which are governed by safe 
speeds, and supported by effective cyclist protection and the medical emergency system when needed. 
While many of these protective components are discussed in the academic and professional literature, the 
topic of safe speeds has always the subject of much debate outside of professional circles too. At the heart 
of the debate is the intuitive trade-off between speed and safety. This synthesis includes a set of white 
papers that jointly provide a review of research on this topic, with an emphasis on speed limit setting 
practices and future opportunities to set safer speed limits and improve safety. 


As part of this effort, the following findings have been established:  


• Evidence about speed and safety (why is this important?) 
There is consistent evidence that as speed increases the probably of fatality given a crash increases 
too. This is supported by the laws of physics. There is also strong statistical relationship between 
average operating speed and crashes. This does not mean that traveling 50 mph on an urban arterial is 
safer than traveling 70 mph on a highway, but these findings establish that, all else equal, going faster 
is less safe. In light of this, reducing speed limits will most likely create safety benefits. 
 


• History of the 85th percentile (where does the current practice came from?) 
The current practice of setting speed limits to the 85th percentile can be traced back to the late 1930s. 
This was based on the assumption that 85 percent of the drivers are sufficiently careful not to operate 
their cars too fast for conditions. It was also noted that it must, however, be adjusted in the light of 
crashes. There is no empirical study that demonstrates that the 85th percentile speed optimizes safety. 
 


• Limitations of the current speed limit setting practices (why we need to reconsider it?) 
Drivers have a tendency to underestimate speed. This can range from an underestimate of 10% at 
higher speeds (70 mph) and up to 30% at lower speeds (35 mph). This demonstrates that drivers have 
limited capability to self-regulate a safe speed, especially at lower speed areas. It is therefore 
undesirable to rely on operating speed to establish safe speed. Moreover, over time, the practice of the 
85th percentile can create an upward drift in operating speeds (e.g., assume that collectively drivers 
elect speeds such that about half of them drive faster than the speed limit. This behavior, if coupled 
with a periodical application of the 85th percentile rule, would cause an upward drift in speeds). 
 


• What are promising alternatives to set speed limits (how can we do it better?) 
Other countries with desirable safety performance set speed limits based on the combination of the 
built environment including roadway features and geometry, the vehicle fleet, and a desire to 
establish credible speed limits to encourage compliance. Changes to the limit or to the layout of the 
road or environment are implemented to ensure alignment between credibility and desired safety. 
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Moreover, some jurisdictions, including domestic ones, are incorporating speed limit setting laws that 
give cities more flexibility to implement slower speed zones in urban areas. 
 


• Other opportunities to improve road user safety (what else can we do?) 
There is a body of literature that can support practitioners in identifying a set of road design 
improvements to reduce crashes of all modes. The vehicle industry provides a high level of protection 
to occupants and is making initial efforts to provide more protection to non-occupants too. 
Infrastructure-based emerging technologies can provide safety benefits for all users.  


  







4 
 


Contents 


Executive Summary ....................................................................................................................................... 2 


Contents ......................................................................................................................................................... 4 


1 Introduction ........................................................................................................................................... 5 


1.1 Kinetic energy and speed as a focal point to achieve vision zero and a safe system .................... 5 


2 Evidence about Speed and Safety .......................................................................................................... 8 


2.1 The impact of absolute speed on the risk of fatal injury ............................................................... 8 


2.2 A review of speed limit effects on traffic safety ......................................................................... 19 


3 History of Speed Management and the 85th percentile ....................................................................... 27 


3.1 A Historical Look at Crowdsourcing Speed Limits and the Question of Safety ......................... 27 


4 Limitations of the Current Speed Limit Setting Practices ................................................................... 44 


4.1 Limitations of the 85th percentile for highways and local streets ............................................... 44 


5 Alternatives Approaches to Setting Speed Limits ............................................................................... 49 


5.1 Setting speed limits in other countries and recent domestic developments ................................ 49 


6 Additional Opportunities to Improve Road User Safety ..................................................................... 57 


6.1 Engineering interventions to slow vehicles and improve safety for vulnerable road users ........ 57 


6.2 Road and vehicle design improvements to improve safety ......................................................... 64 


6.3 Emerging technological opportunities to improve safety ............................................................ 68 


6.4 Other promising policies to improve safety ................................................................................ 69 


 


  







5 
 


1 Introduction 


1.1 Kinetic energy and speed as a focal point to achieve vision zero and a safe 
system 
By Offer Grembek 


While the overarching objective of the transportation system is to provide mobility, transportation 
professionals dedicate significant resources to build a safe system. The aspirational objective is to 
establish a system on which no road user can suffer catastrophic outcomes. This is not only a moral 
imperative but also an economic one. The US road safety toll in 2016 claimed the lives of 34,439 people. 
Of those victims 23,714 were occupants or drivers of a motor vehicle, 5,987 were pedestrians and 4,738 
are motorcyclists, bicyclists and other non-occupants. The estimated economic cost of all motor vehicle 
traffic crashes in the United States in 2010 was $242 billion, and is expected to be much higher today [1]. 


In the transportation safety realm, catastrophic outcomes are commonly considered fatal and severe 
crashes [2,3,4]. This is supported by initiatives by various national and international organizations 
[5,6,7,8], and by an increasing number endorsements of cities, states, and countries. [9]. These concepts 
represent a shift in the way we think about traffic safety by acknowledging that even compliant road users 
will misjudge road conditions. This, in turn, calls for a safe system that does not distinguish between road 
injury factors and can be conceptualized as a transport system that is inherently safe for human users [10]. 


The source of the energy absorbed by the road users during the crash is the kinetic energy carried by 
vehicles. When the transferred kinetic energy exceeds the human body's protective capacity, road users 
will get injured. The higher the amount of conveyed energy is, the severer the injuries may get. The car’s 
impact kinetic energy can be calculated using the equation 


! = #
$%&#


$, Where: 


E: The impact kinetic energy of the car (Unit: J). 
m: The mass of the car (Unit: kg). 
&#: The impact speed of the car (Unit: m/s). 
 


In this context, the problem reduces to a set of system components that should, in series or in parallel, 
dissipate or re-direct as much energy as possible before it reaches a road user. Ideally, the level of kinetic 
energy should be reduced such that the road user is not exposed to magnitudes that exceed what the 
human body can sustain. For illustration purposes, we consider an example of lane drifting by a distracted 
driver which would lead to a head-on collision with an oncoming vehicle. In this case, the components of 
the system need to provide enough buffers to protect the road users. These buffers can include brakes 
which can directly reduce the magnitude, a shoulder lane which can modify the crash angle and reduce 
the impact (a wide paved shoulder can also re-direct the energy so that the vehicles don’t collide), 
followed by the vehicle’s capability to absorb energy, and finally the occupant protection systems which 
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help manage the eventual bodily impact. The expectation is that, jointly, these components would protect 
the road users from such perils that typically arise due to human misjudgment. 


As noted, the reduction can be achieved by two methods. First, reduce the total impact kinetic energy that 
the vehicles possess. Second, make sure that the vehicle itself absorbs the kinetic energy as much as 
possible through crashworthy designs. During the pre-crash phase, only the first measure can be achieved 
as the collision does not occur throughout this time interval. Thus, the problem of protecting the road 
users can be converted to how to reduce the vehicle’s kinetic energy to the maximum extent.   


To accomplish such a safe system, it is necessary to effectively harness all the core protective 
opportunities provided by the system. For example, if we’re looking at bicycle safety we would want alert 
and compliant cyclists and other road users, to make trips using safe bicycles and safe vehicles, on safe 
street design with adequate separation from motorized traffic, all of which are governed by safe speeds, 
and supported by effective cyclist protection and the medical emergency system when needed. 


While many of these protective components are discussed in the academic and professional literature, the 
topic of safe speeds has always the subject of much debate outside of professional circles too. At the heart 
of the debate is the intuitive trade-off between speed and safety. On the one hand, we have physical and 
biomechanical principles that establish the fact that when we travel faster, we carry higher levels of 
kinetic energy which would need to be safely dissipated when something goes wrong. So, given the exact 
same circumstances going faster reduces safety. On the other hand, there is the claim that ultimate safety 
can only be obtained with zero mobility (aka no movement) so we should establish some criteria to 
determine what can be considered safe speed. This discussion transcends the academic realms since 
setting speed limits is a decision that is critical for operational, legislative, enforcement, and political 
matters. 


In the US, the professional community has addressed this by adopting the practice of setting speed limits 
to the 85th percentile of the speed distribution. This synthesis includes a set of white papers that jointly 
provide a review of research on this topic, with an emphasis on speed limit setting practices and future 
opportunities to set safer speed limits and improve safety. 


References 


[1] National Center for Statistics and Analysis. (2018, September). Summary of motor vehicle crashes: 
2016 data. (Traffic Safety Facts. Report No. DOT HS 812 580). Washington, DC: National Highway 
Traffic Safety Administration. 


[2] Belin, M. Å., Tillgren, P., & Vedung, E. (2012). Vision Zero–a road safety policy innovation. 
International journal of injury control and safety promotion, 19(2), 171-179. 


[3] Sakashita, C., & Job, R. F. (2016). Global road safety: Second special issue. Journal of the 
Australasian College of Road Safety, 27(3), 3. 


[4]  Job, R. F. (2017). Re-invigorating and refining Safe System advocacy. Journal of the Australasian 
College of Road Safety, 28(1), 64. 


[5] Ecola, L., Popper, S. W., Silberglitt, R., & Fraade-Blanar, L. (2018). The road to zero: a vision for 
achieving zero roadway deaths by 2050. Rand health quarterly, 8(2). 
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[6] Woolley, J., Stokes, C., Turner, B., & Jurewicz, C. (2018). Towards safe system infrastructure: a 
compendium of current knowledge (No. AP-R560-18).  


[7] Forum international des transports. (2016). Zero Road Deaths and Serious Injuries: Leading a 
Paradigm Shift to a Safe System. OECD Publishing.  


[8] Dumbaugh, E., Signor K., Kumfer W., LaJeunesse S., Carter D., (2019). Safe Systems: Guiding 
Principles and International Applications. DRAFT CSCRS Report 


[9] https://visionzeronetwork.org/ 


[10] Mooren, L., Grzebieta, R., & Job, S. (2011). Safe system–comparisons of this approach in Australia. 
In Australasian College of Road Safety National Conference, Melbourne. 
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2 Evidence about Speed and Safety 


2.1 The impact of absolute speed on the risk of fatal injury 
By Katherine Chen and Offer Grembek 


Overview 


Many variables affect injury severity in a motor vehicle collision, including the person, the vehicle, and 
the built environment. One widely studied variable is speed, specifically the relationship between the 
impact speed and the risk of fatality for vulnerable users. Pedestrians and bicyclists are particularly 
vulnerable due to the human biomechanical tolerance to force. Researchers around the world have studied 
speed and its impact on the risk of fatal and severe injuries using a variety of datasets, weights, and 
models. The following will describe some of these studies, including their conclusions and limitations. 


Research Studies 


Rosen et al (2010) conducted a literature search of analysis on pedestrian fatality risk as a function of 
impact speed and provided a summary of 11 highly relevant studies around the world. A summary of the 
findings is in Figure 1. The sample sizes were relatively small with considerable deviation in fatality rate 
from the national fatality rate. Five of the studies used relatively old datasets from before 1980. Nine of 
the studies did not adjust for bias and seven used European datasets. Rosen et al concluded that only two 
studies (Davis, 2001 and Rosen & Sanders, 2009) were methodologically robust.    
 
Figure 1: Summary of the most relevant articles (Rosen et al 2010) 


 







9 
 


 
 
Ashton (1980), Pasanen (1992), and Davis (2001) used the Birmingham data. Ashton concluded that the 
data was biased towards more severe injuries and fatalities. Rosen et al created a curve in Figure 2a based 
on the empirical fatality rates of the sample by Ashton (1980). Pasanen (1992) fit a regression model to 
understand pedestrian fatality as a function of impact speed. Davis (2001) weighted the proportion of 
fatal, severe, and slight crashes and adjusted it to the corresponding national proportions in the UK. Davis 
then applied an ordered logit regression and separated the data by age group. Davis found lower risk that 
Pasanen for the 0-14 and 15-59 age groups and a comparable curve for those age 60+. However, neither 
Pasanen nor Davis had access to the exact impact speeds so conducted analyses using aggregate figures. 
Davis included an assumption that impact speeds were uniformly distributed within each impact speed 
group (0-10 km/h, 11-20 km/h, […], 61-70 km/h, 71+km/h). This assumption potentially flattened the risk 
curve.  
 
Cuerden et al (2007) analyzed data from the On The Spot (OTS) project that conducts traffic accident 
investigations from the Thames Valley and Nottinghamshire. The curve developed by Cuerden was 
similar to that of Davis (2001). Cuerden’s work is considered high quality analysis but there are 
limitations to the reliability of the dataset because 59% of the sample have impact speeds imputed based 
on some physical evidence or subjective opinion.  
 
Anderson et al (1997) used a small Zurich dataset biased towards an older demographic and towards more 
severe injuries. The risk curve developed was very steep from 46-55 km/h with risk ranging from 60-
100% although the empirical risk was only 20% because the impact speed in the sample maxed out at 
55km/h. Anderson acknowledges the data limitations but did not have alternate data to include.  
 
Yaksich (1964) studied fatality risk as a function of travel speed, or posted maximum travel speed, using 
an American dataset selected to oversample the elderly. Yaksich did not derive a fatality risk curve, but 
instead identifies a risk based on speed limits. Rosen et al (2010) found that the pedestrian risk curve cited 
by Teichgraber (1983) likely references back to a report by Yaksich (1964).  
 
Hannawald and Kauer (2004) analyzed fatality risk by estimating the potential effectiveness of a brake 
assist system and applied a logistic regression to the data to derive a curve estimating the risk of 
sustaining a maximum AIS5+ injury as a function of car impact speed. They then claimed this risk 
resembled a pedestrian fatality risk curve.   
 
Rosen and Sander (2009) studied a subset of the data sample used by Hannawald and Kauer looking at 
only injured pedestrian age 15 and older struck by the front of a passenger car. Rosen and Sander 
developed a risk curve by logistic regression with a 95% confidence interval. However, their data was 
very sparse at speeds greater than 55km/h so the 95% confidence band is quite wide.  
 
Oh et al (2008) used a Korean sample biased towards fatal crashes and performed logistic regression 
analysis using impact speed, pedestrian age, and vehicle types as explanatory variables. The risk curve 
shows high fatality risks even at moderate impact speeds.  
 
Kong and Yang (2010) weighted a Chinese sample to derive fatality risk curves that showed higher 
fatality risk than the unweighted data. Rosen et al did not include this curve in Figure 2 because of the 
questionable fatality rate reported in the data.  
 
In summary, Rosen et al (2010) consolidated the findings from these studies together graphically of 
fatality risk as a function of impact speed for pedestrian struck by the front of a passenger car as seen in 
Figure 2. The risk curves developed show vastly different rates of fatality risk at an impact speed of 50 
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km/h. Each study can be refuted by the limitations of the dataset and/or analysis. Furthermore, fatality 
risk is a byproduct of medical treatment (Rosen et al, 2010) and pedestrian age (Henary et al, 2006).  
 
  
Figure 2: Pedestrian fatality risk as a function of impact speed by the front of a passenger car 


 
  
 
 
 
  


 The orange lines were added to denote an impact speed of 
approximately 50 km/h and a fatality risk of 20% across all graphs.  
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New Zealand and Australia adopted a model by Wramborg (2005) that shows the effect of impact speeds 
on fatality of selected crash types as seen in Figure 3. Wramborg’s work shows that the probability of a 
fatality in a pedestrian/cyclist collision is considerably higher at lower speeds than that of vehicle-vehicle 
collisions. Specifically, it points out that there is a 10% chance of a fatal outcome at 30 km/h in a 
pedestrian/cyclist collision, at 50 km/h in a side impact collision, and at 70 km/h in a head-on collision. 
While this is often cited and used in policy development, Wramborg’s conference paper does not provide 
research references or sources of information for the impact speed curves.  
 
Figure 3: Wramborg's model for fatality probability vs vehicle collision speed 
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Unlike previous work on fatality risk, Bahouth et al (2014) used a binary logistic regression model to 
analyze the relationship between delta-v and the probability of a MAIS3+ (severe) injury for a front seat 
occupant in a vehicle. The curves in Figure 4 assume seatbelt use, no rollover or secondary impact, and 
occupant ages between 16 and 55. Bahouth provided results based on individual vehicles in specific 
impact types rather than on crash events, e.g., two vehicles and two impact types. For vehicle-vehicle 
collision, Bahouth concluded that near side impact was the most severe of the occupants and rear impact 
is the least severe collision type.   
 
Figure 4: Probability of severe injury of front seat occupants vs. delta-v of a vehicle in a crash (Bahouth et al, 2014) 


 
 
However, researchers were interested in studying the relationship between delta-v and the road 
infrastructure to further the Safe Streets discussion. Tolouei et al (2011) derived the relationship between 
delta-v and vehicle masses, impact speeds, and the angle between their paths. This equation helps road 
agencies improve the design of infrastructure elements.  
 


 
Where,  ∆V is vehicle change in speed due to the crash;  


m1 and m2 are respective masses of the “bullet” and “target” vehicles;  
V1 and V2 are their impact speeds; and  
' is the angle between the axis of travel of both vehicles.  
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Jurewicz et al (2016) calculated the probability of severe injury (MAIS3+) for each crash type using the 
assumed impact speeds, angles, and delta-v relationships from using the same assumptions as Bahouth 
(2014) in Figure 4 to develop the vehicle-vehicle collision severe injury risk curves. For the vehicle-
pedestrian crash, Davis (2001) was selected based on its methodology and relevance to this study. The 
pedestrian severe injury risk curve is based on updated empirical data from Davis (2001) at different 
impact speeds. Together the five curves combined are in Figure 5. Pedestrian collisions are at the highest 
risk of severe injury at all impact speeds followed by head-on, near-side, far-side, and rear-end collisions 
respectively.  
 
The impact speed curves developed by Jurewicz (2016) show a distinctly different relationship that 
proposed by Wramborg (2005) and Bahouth (2014). The greatest difference is seen for frontal head-on 
collisions. Where Wramborg found head-on to be the most forgiving impact type for fatalities with impact 
speeds up to 70 km/h for a 10% chance of death and Bahouth found it to be the second most forgiving for 
severe injuries, Jurewicz found it to be the highest risk impact type in vehicle-vehicle collisions. Jurewicz 
acknowledges that the curves are conceptually broad and that there are many assumptions and limitations 
to the model. Jurewicz curves justifiably question whether road infrastructure improvements to angles and 
impact speeds are sufficient under a Safe Systems approach of reducing fatality and severe injury. 
Ultimately, it is unclear which of the three sets of curves is most appropriate as high-level guidance for 
infrastructure design improvements but there are distinct similarities between them.  
 
 
Figure 5: Model of severe injury probability vs bullet vehicle impact speed in different crash types, Jurewicz et al 
(2016) 
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Richards (2010) suggests that there has been a decrease in the risk of pedestrian fatality for impact speeds 
of 30+ mph due to improvements in car design and advancements in medical care. Richards analyzed the 
Ashton, OTS, and Rosen and Sander datasets to conclude that the risk of pedestrian fatality is similar for 
children and adults but higher for the elderly. Richards makes further astute observations that while the 
absolute risk of pedestrian fatality may be relatively low at 30mph, approximately half of all pedestrian 
collisions occur at these speeds as seen in Figure 6. This is significant, especially within a Safe Systems 
framework. 
 
Figure 6: Cumulative impact speed for pedestrian casualties in the OTS and police fatal file dataset (Richards, 
2010) 


 
 
Tefft (2011) conducted a separate analyses using data from the NHTSA’s National Automotive Sampling 
System (NASS) Pedestrian Crash Data Study. Tefft was interested in the risk of severe injury or death in 
relation to impact speed for pedestrians struck by a forward-moving vehicle (passenger car, SUV, pickup 
truck). In this study, death was defined as within 30 days of the crash as a result of injuries sustained in 
the crash. Tefft fitted a multivariable logistic regression model to the weighted, imputed data to estimate 
risk of severe injury and death relative to impact speed. Tefft’s model for fatality and severe injury 
included: impact speed, age, age squared, height, weight, BMI, number of BMI units above 25, number of 
BMI units above 30, and type of striking vehicle. Similar to other studies, Tefft found that the data was 
biased towards fatal and severe injuries and that the majority of pedestrians were struck at relatively low 
speeds. Tefft’s risk of severe injury and fatality curves increased linearly for impact speeds between 
30mph and 50mph as seen in Figure 7. Furthermore, Tefft’s curve for fatality was similar to that of Rosen 
& Sanders (2009). Tefft found that risks of severe injury or death are higher with light struck than by cars, 
and that risks are higher for older pedestrians as seen in Figure 8.  
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Figures 7 & 8: Risk of severe injury and death in relation to impact speed (Tefft, 2011) 
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Conclusion 


Safe Systems policy and planning must address impact speeds with regard to human tolerance and ability 
to survive. While the studies range in terms of what the absolute risk of impact speed is, there is generally 
consensus that pedestrian fatality gradually increases with speeds up to 30 km/h before increasing much 
more rapidly in an S-shaped curve where overall fatality and/or severe injury risk increases with impact 
speed. At very low impact speeds, most pedestrians struck do not suffer a severe injury or fatality, but as 
impact speeds approach typical urban speed limits, the risk of injury increases exponentially per mile or 
kilometer increase. Several studies also reference other types of crashes and vehicle types as they relate to 
absolute risk. However, no study has proposed a different shape to the curve nor that higher speeds are 
safer.  
 
Within a Safe Systems framework, it will be important to expand these studies to include more severe 
injuries’ analyses. Many of these studies also rely on relatively old datasets, over 20 years old, and 
updated data analyses are important for understanding how these curves have changed. Over time, we 
expect to see all the curves shift to the right as medical advancements improve survivability and vehicle 
technology increase speed while reducing the risk of fatal and severe injuries. While there is no single 
curve agreed upon as the absolute risk of fatality or severe injury per impact speed, pedestrian 
survivability worsens as speeds increase. It will be critical for transportation professionals to account for 
the most vulnerable road users when designing roadways and setting speed limits.  
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2.2 A review of speed limit effects on traffic safety 
By Dillon Fitch, Sonia Anthoine, Bingchu Chen, Salvador Grover 


Introduction and review process 


In the following review we synthesize findings from primary and secondary research on the relationship 
between vehicle speed (i.e. speed of cars, trucks, and other motor vehicles but excluding speed of bikes and 
small vehicles lacking licensing requirements) and traffic safety with a specific focus on the role of speed 
limits in moderating this relationship. We break up the literature by two key road environments: (1) limited 
access roads (highways, freeways) where pedestrians and bicyclists are forbidden, and (2) all other roads 
that have mixed travel modes. Rural highways are a particularly unique in this classification because they 
tend to operate like limited access roads, yet they allow walking and bicycling. We classified studies 
conducted on rural highways as limited access if they only covered the safety of car drivers, and as mixed 
travel modes if they included safety of pedestrians and bicyclists.  
Recent literature reviews and meta-analyses (Aarts and Van Schagen, 2006; Elvik et al., 2019; Wang et al., 
2013) were particularly valuable in this synthesis. Many of the primary sources we reviewed came from 
bibliographic references from these reviews, along with traditional literature database searches. Of the 
sources we reviewed, studies with methodologies that indicated a higher level of internal validity were 
assigned more importance and thus their results weigh stronger on our qualitative synthesis. We gave 
before-and-after studies the most weight for their high validity in assessing the effect of a speed limit change 
(e.g. the speed limit change interventions reviewed by Elvik (2019). 
We gave less weight to observational studies than before-and-after studies because of the inability to make 
causal inferences about the relationship between speed and safety. Within observational studies we gave 
more weight to studies with larger sample sizes and longer time series. Although inferences from 
observational studies are only associative (and not causal), in some cases they are still the best evidence for 
certain research questions. For example, in some before-and-after studies, speed limits are changed together 
with other variables (infrastructure and enforcement) making it challenging to determine the independent 
effect of each. Observational studies on the other hand tend to include speed limits as independent variables 
in multivariable regression models which estimate the conditional association between speed limit and key 
outcomes (e.g. vehicle speed and traffic safety). 


Theory connecting motor vehicle speeds and safety outcomes 


Vehicle speed has a basic physical connection to traffic safety. By Newtonian equations, the kinetic energy 
generated from a vehicle rises non-linearly with increasing speed. The greater the kinetic energy of a 
vehicle, the greater potential energy transfer to another person, vehicle, or object. This transfer of energy 
during a collision is the root cause of all traffic injuries and fatalities. 


Vehicle speed also has behavioral connections to traffic safety. With increasing driving speed, driver vision 
the amount of visual information drivers must process increases per unit distance (Jo et al., 2014; Rogé et 
al., 2004). This has numerous cognitive and behavioral effects on drivers that are nearly universally 
negative. For example, faster speeds require greater distances to stop vehicles (Anderson et al., 1997; Elvik, 
2012) and cause more driver fatigue and stress which can in turn have negative feedbacks on attention and 
cognitive function (Jo et al., 2014).   
Because complex human behavior is involved in all traffic injuries, researchers are only roughly motivated 
by physical models and instead rely on empirical models to connect traffic speed to safety. A commonly 
used model to predict the relationship between mean vehicle speed and crash rate and severity is the Power 
Model (and the related exponential model). Originally proposed by Nilsson (2004), the model suggests that 
the number of fatal crashes, serious injury crashes, and all reported injury crashes change proportional to 
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powers of the relative change in the mean speed of traffic. The base injury crash equation is based on the 
Newtonian equation for kinetic energy but the powers proposed for fatal crashes and serious injury crashes 
were originally based on best fitting values to data from Sweden (Elvik et al., 2004).  


Most other empirical models are not motivated from physical equations but instead are formed from 
generalized statistical models designed to describe data generating processes that closely mirror the process 
for measuring crashes, injuries, and fatalities. Because this data is most commonly quantified by counts 
within classes (e.g. number of fatalities, number of minor injuries, number of crashes), generalized linear 
regression in the form of Gaussian, Poisson, and Binomial distributions are most common. 


Motor vehicle speeds as a determinant of crashes, injuries, and fatalities 


The relationship between vehicle speed and frequency of crashes is found to be positive in most studies 
(Elvik et al., 2019; Kloeden et al., 2001, 1997), but some studies find negative or negligible relationships 
(Baruya, 1998; Garber and Gadiraju, 1989). Because traffic crashes are determined by multiple factors, 
many of which likely interact in complex ways, in some cases speed reductions may result in more crashes. 
However, most of the evidence suggests the opposite, and explanations for how slower traffic might cause 
fewer crashes are rare. Some evidence suggests that the studies that find negative relationships between 
speed and crash frequency may be caused by poor methodological choices (e.g. model selection, data 
processing) (Imprialou et al., 2016; Wang et al., 2013). Given the conflicting evidence it is difficult to put 
a range on the effect of traffic speed on crash frequency. Taylor et al., (2000) find that for every one mile 
per hour reduction in average speed, crash frequency decreases by 2-7%. Other studies suggest that the rate 
of crash reduction depends on the absolute speed (i.e. a one mile per hour reduction from 70 mph will differ 
from a one mph reduction from 25 mph), and that at speeds around 20 mph, crash frequency could decrease 
by around 12% for a one mile per hour reduction of speed (Elvik et al., 2004). 
Most peer-reviewed studies indicate that injury severity increases with vehicle speed (independent of road 
context) (Clarke et al., 2010; Hauer, 2009; Kaplan et al., 2014; O’Donnell and Connor, 1996; Shankar et 
al., 1996). Reducing speeds has a much stronger effect on reducing fatal crashes than it does crashes in 
general. Furthermore, as speeds decline so do injuries sustained from crashes. One meta-analysis suggests 
that the range of effects are a 7-22% reduction in fatal crashes with a one mile per hour reduction of mean 
speed depending on the absolute speed (Elvik et al., 2019). 
On limited access roads, speed variation has also been shown to impact safety (Garber and Gadiraju, 1989; 
Taylor et al., 2000). This has resulted in a debate about how important speed variation is in safety. Further 
complicating this debate is the fact that speed variation has been found to decrease as average speed 
increases (Taylor et al., 2000). Some researchers entirely ignore the possible impacts of speed variation, 
with Davis (2002) calling the suggestion an “ecological fallacy” given the data from the studies 
demonstrating the effect are from aggregate cross-sectional data. In the literature, speed variation is also 
inconsistently measured across studies making it challenging to synthesize the relationship; in some cases, 
it is measured as the difference in traffic speed between peak and off-peak periods, in others the differences 
in speed between vehicles at a certain location, still others the difference in speed of a given driver. Because 
of the inconsistencies in definition of speed variation and the inconsistencies in the findings it is not clear 
if speed variation influences safety. Furthermore, we could find no research specifically concerning how 
speed variation impacts crash frequency or injury severity of collisions involving pedestrians and bicyclists 
in urban environments. 
The effect of vehicle speed on the safety of bicyclists and pedestrians (vulnerable road users) is more 
challenging to measure due the lack of data on the exposure (volume) of bicyclists and pedestrians. In 
addition, because safety perceptions are a primary barrier to active travel (Fowler et al., 2017; Handy et al., 
2002; Kerr et al., 2016), lowering vehicle speeds is likely to have implications on travel mode choice (i.e. 
more people choosing to walk and bike), which can lead to increases in safety. Although the causal 
mechanisms for this phenomenon are just starting to be studied, the correlation of low bicyclist crash rates 
with high bicycling volumes is known as “safety in numbers” (Elvik and Bjørnskau, 2017; Fyhri et al., 
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2016; Jacobsen, 2003; Jacobsen et al., 2015). We could find no studies following the full causal chain from 
change in vehicle speeds, to change in bicycling rates, to change in safety, so we cannot report any 
quantitative ranges of these effects. 


Evidence for posted speed limit effects on safety outcomes 


Statutory and posted speed limits are a mechanism that can be used to control car speed, but most studies 
suggest that effectively controlling speed relies on numerous other factors including enforcement of speed 
limits, features of the road (e.g. elevation gradient, road geometry, striping), land use, traffic control 
devices, etc. We attempted to extract only the estimated effects of speed limits in the following sections, 
but speed limits are not independent of these other factors so most observational studies are not enough to 
estimate the effect of speed limits. For that reason, we focus heavily on before-and-after studies. 


Speed limits as determinants of vehicle speed 
Reducing speed limits almost universally reduce speeds both on limited and mixed access roads (Elvik et 
al., 2004). However, the absolute magnitude of speed changes from speed limits alone are quite small. In 
Figure 1 we plot the data reported by Elvik (2019) and Silvang and Bang (2016) which include before-
and-after studies of speed limit changes. The lines are nearly all upward sloping (increasing speed limits 
increases mean speed, and decreasing speed limits decreases mean speed), but the steepness of most of 
the slopes suggest that only a small fraction of the speed limit change is transferred to mean speed 
change. Figure 1 shows that 20-40% of the change in posted speed will be transferred to a change in mean 
speed. This indicates that a 5 mph reduction in speed limit is likely to decrease mean speed by 1-2 mph, 
and seems to be consistent across limited access and mixed mode roads (Figure 1). Reducing speed limits 
also reduces speed variance and reduces the speed of the fastest drivers to a much greater extent (Silvano 
and Bang, 2016), which may explain why the effects of reducing speed limits on safety are more notable 
(see below). With stronger enforcement, the effect of a 5 mph reduction in speed limit may be closer to 3 
mph (60% of the speed limit change) reduction in mean speed (Islam et al., 2013). 


In some road environments speed limits can play a more minor role on absolute vehicle speed. For 
example, curve radius is the dominant predictor of speed on horizontal curves (Othman et al., 2014), and 
lane width and vehicle redirection are the strongest predictors of speed in work zones (Paolo and Sar, 
2012). Furthermore, enforcement is an important factor that is inherently linked to the effect of speed 
limits on driving speeds. It is very difficult to account for differences in police enforcement due to the 
varied nature of the practice across study sites, so some of the results from speed limit changes may be 
partially confounded by differences in police enforcement. Nonetheless, the current breadth of studies and 
reviews on this topic clearly indicate speed limits changes cause changes in drivers’ speed.     
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Figure 1. Elvik (2019) and Silvang and Bang (2016) posted and mean speeds from reviewed studies. 


Speed limits as determinants of crashes, injuries, and fatalities 
Using before-and-after studies in Sweden, Nilsson (1982) showed a 22-40% change in crashes to a 20 km/h 
(12.5 mph) change in speed limit (i.e. 2-3% reduction per mile per hour reduction). Since those experiments 
in Sweden, before-and-after studies of speed limit changes have been more widespread. In a recent review 
and meta-analysis, Elvik (2019) showed that most studies indicate even stronger effects. The studies 
reviewed by Elvik (2019) show the effect of a 5 mph reduction of speed limits on limited access roads to 
be roughly a 8-15% reduction in injuries but with outlier studies reporting reductions as great as 28% and 
39%. A few studies find evidence for an opposing effect (negative relationship between speed limit 
reduction and frequency of injuries). The study in rural Montana indicated the potential for a small speed 
limit reduction (5 mph) to decrease injuries, but larger reductions (10-15mph) to increase injuries (Gayah 
et al., 2018). However, other studies with large speed limit decreases still find associated decreases in 
injuries (Elvik et al., 2019). Expected reduction in fatalities per 5 mph reduction in speed limit is nearly 
always greater than that of injuries in the same studies. The range of most studies reviewed by Elvik indicate 
10-30% reduction in fatalities and one study as high as 80% (Hosking et al 2005) when reducing a speed 
limit by 5 mph. Two of seven Swedish cases in the review showed speed limit increases and associated 
decreases in fatalities (Elvik, 2019). Importantly, the most common effect in Sweden still showed increasing 
speed limits increased fatalities, although these results were highly uncertain due to the low fatality rate 
(Vadeby and Forsman, 2018).  
In urban areas speeds are generally slower, but the density of vulnerable road users is generally greater. 
Many studies on the effect of low speed limit roads on bicyclist injury severity agree that low speed limit 
roads are safer. While the safety of low speed limit roads is likely due to many factors, a few studies indicate 
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associations between posted speed on bicycling safety suggesting a 5 mph speed limit reduction would 
result in 2.2-15.2% fewer serious bicyclist injuries (Helak et al., 2017; Zahabi et al., 2011). However, these 
studies assume a linear effect of posted speed which is unlikely. More importantly, before-and-after 
measures of bike safety from speed limit changes are missing from the literature making valid effect 
estimates difficult. Other evidence for effects of speed limits on bicyclist safety come from broad cross-
sectional examinations of crashes in different speed limit environments. While these studies don’t isolate 
the effect of speed limits on safety, they provide broad evidence for the conclusion that lower posted speed 
roads (i.e. roads designed for slow speeds) are safer. In general, the magnitude of effects from these studies 
suggest that roads with speed limits of 30-35 mph have 17-32% more injuries and 21-45% more fatalities 
than roads with speed limits less than 30 mph, and roads with speed limits at or above 45 mph show 32-
54% more serious injuries and 274-326% more fatalities than roads with speed limits less than 30 mph 
(Aldred et al., 2018; Chen and Shen, 2019; Helak et al., 2017; Kaplan et al., 2014; O’Hern and Oxley, 2018; 
Olszewski et al., 2019; Zahabi et al., 2011). Studies on the relationship between speed limits and pedestrian 
safety are like those for bicycling. Lower speed limit roads have lower odds of serious injury. For example, 
Hussain et. al. (2019) showed that environments with 5 mph lower posted speed limit equate to 56-88% 
fewer serious pedestrian injuries and 80-96% fewer pedestrian fatalities.  


Conclusions 


This research synthesis on the relationship between vehicle speed limits and road safety indicates that 
reducing vehicle speed limits will likely reduce vehicle speeds and improve safety across most road 
environments. The magnitude of the effects reported above are from a broad literature review on this subject 
but may not be representative of all global road environments. However, the current evidence clearly 
supports the use of reducing speed limits to increase safety in general. Even though reducing speed limits 
may only have a small effect on vehicle speeds, those changes in speed result in meaningful safety 
improvements. This may be especially the case for mixed-mode environments, where vulnerable road users 
benefit at much greater rates compared to drivers. While changing speed limits are a strategy for increasing 
road safety, they clearly are interconnected with many other strategies that should be considered, in which 
we cover in other sections of this research synthesis. 
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3 History of Speed Management and the 85th percentile 


3.1 A Historical Look at Crowdsourcing Speed Limits and the Question of 
Safety 
By Brian Taylor and Yu Hong Hwang 


ABSTRACT 


The “85th percentile rule” is commonly used to set speed limits in jurisdictions across the U.S. 
Modern interpretations of the rule are that it satisfies key conditions needed for safe roadways:  it sets 
speed limits deemed reasonable to the typical, prudent driver, reduces the problematic variance in travel 
speeds among vehicles, and allows law enforcement to focus on speeding outliers.  Authoritative 
publications regularly assert that the rule came about because early driving surveys often found that 
drivers moving at or below the 85th percentile of a speeds on a given roadway were about one standard 
deviation above the mean speed for that roadway and were “in the low involvement group for traffic 
incidents” (Research Triangle Institute, 13).  This conventional wisdom about the 85th percentile rule is 
increasingly called into question today by both safety advocates and promoters of more “complete” urban 
streets.  Given this emerging debate, it’s an opportune time to ask where this rule of driver-set speed 
limits came from and if the rule’s developers’ rationales still hold true today.  While most observers trace 
the rule to safety research and a 1964 report, we find that it actually emerged decades earlier when “traffic 
service” was a preoccupation of the nascent traffic engineering profession during the first half of the 20th 
century, and likely a central motivation behind the development of the rule. 
 
  







28 
 


As societies, we have gradually accepted faster and faster speeds as a necessary part of a 
life of increasing distances...Our cars have been engineered to bring a certain level of 
safety to these speeds, but even this is rather arbitrary, for what is safe about an activity 
that kills tens of thousands of people a year and seriously injures many more than that? 
(Vanderbilt 2008, 274). 


 
SPEED RULES, SPEED KILLS 


Motor vehicles give drivers, their passengers, and their goods remarkable freedom to move from 
almost any location to any other quickly, comfortably, and safely.  Cars and trucks are so popular that 
much of the transportation engineering and planning professions are devoted to coping with and 
managing the movement and storage of the nation’s 272 million vehicles (U.S. FHWA 2018). 


One way of increasing the economic and social utility of travel is by getting people and goods to 
their destinations more quickly, but faster is not always better for everyone.  Higher speeds increase the 
risks of crashes and system disruptions, and cause more injuries and deaths.  Fast moving vehicles also 
increase emissions, noise, and disruptions of adjacent human activity.  The challenge, then, is to balance 
the economic and social benefits of higher vehicle speeds on one hand, against the greater safety, 
environmental, and human activity costs of fast-moving traffic on the other.  This is where speed limits 
come in.   


Speed limits would not be needed if everyone drove at or below the speed that optimally balances 
these benefits and costs of travel, but not everyone does.  So how should speed limits be set?  This oft-
debated question has long vexed traffic engineers.  Drivers and commercial shippers frequently favor 
faster limits, while those living, walking, biking, or playing on or near roads often argue for slower limits. 
Walking, public transit, ride-hailing, cycling, and emerging forms of micro-mobility now compete with 
cars and trucks for urban streetspace, along with sidewalk cafes, parklets, and greenery, to create 
increasingly “complete” streets.  With that influx of non-driver actors on streets and roads, concern over 
the safety of pedestrians, cyclists, and scooterers has grown.  More and more cities aspire to the ideas of 
Vision Zero, which aims to eliminate all traffic deaths.  To adjudicate these competing claims, traffic 
engineers have for decades depended on the 85th percentile rule to guide them in setting speed limits. 


By examining the history and origins of the 85th percentile, this article seeks to shed light on 
current debates about speed limits.  In the pages that follow, we trace the origins of the rule, review its 
evolving rationales, and close with a discussion of the logic of using drivers to collectively set speed 
limits in the context of our many, and often competing, goals for streets today. 


RESEARCH APPROACH 


This research builds on a recent UCLA Institute of Transportation Studies report on the 85th 
percentile rule (Toda 2018), and consists primarily of archival research of studies, articles, and older 
guide- and textbooks on traffic engineering and speed limit setting.  Our primary focus is on the U.S.  The 
University of California (UC) Library system, the UC Institute of Transportation Studies Library, and the 
digital Hathitrust Library were the primary resources used in sourcing the archival materials for this 
research. 


 
SPEED LIMIT SETTING TODAY:  A THUMBNAIL SKETCH 


So what is safe speed?  Who gets to decide?  Engineers?  Drivers?  Pedestrians?  Traffic experts, 
have tended to defer to drivers, rather than their own expertise, in no small part because the issue is so 
enormously complex.    
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The most common method for setting speed limits in North America is, according to the U.S. 
Federal Highway Administration's (FHWA’s) 2012 guide to speed limit setting, the 85th percentile 
method (14).  The “85th percentile” refers to the distribution of speeds traveled by vehicles on a given 
free-flowing stretch of roadway (Figure 1).  To set an optimal speed limit, one conducts a survey of spot 
speeds (i.e. the speed of a car passing a certain point) to find the speed at or below which 85 percent of 
vehicles travel; the speed limit is then set at or near a five mile-per-hour value nearest that 85 percentile 
speed.  


 


Figure 1:  Examples of the 85th percentile speed in typical vehicle speed distributions in 1941 and 
2019 


 Note:  The diagram on the left is from a 1941 report by the Committee on Speed Regulation (Figure 9, 29); a 
version of this figure is in the 1950 Traffic Engineering Handbook and was reproduced in a 1958 traffic engineering 


textbook as well.  On right is a screenshot from the ITE website taken in 2019 (Finkelstein). 


  That “85th percentile speed,” according to the FHWA, “separates acceptable speed behavior 
from unsafe speed behavior” (Forbes et al. 2012, 12).  Referring to “research at the time,” the FHWA 
guide reports that drivers have an optimally low crash risk at or below approximately one standard 
deviation above the mean speed of free-flowing traffic, which in typical vehicle speed distributions is at 
about the 85th percentile speed in the distribution (Ibid).  However, a footnote in this FHWA guide calls 
the assertions about safety into question: 


The original research between speed and safety which purported that the safest travel 
speed is the 85th percentile speed is dated research and may not be valid under scrutiny 
(Ibid). 


The footnote goes on to suggest that interested readers should refer to a later section of the guide for more 
current thinking, which is that “for a given roadway type, there is a strong statistical relationship between 
speed and crash risk for speeds in the range of 15 mph to 75 mph” (Forbes et al. 2012, 4).  Write Forbes et 
al.: 


The relationship between mean travel speed and crash risk can be adequately described in 
terms of [Equation 1]: 


          (1) 


Where:  


CMF = Crash modification factor  
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Va = Mean speed in the after condition  


Vb = Mean speed in the before condition 


 X = 3.6 for fatal crash frequency  


2.0 for injury crash frequency 


 1.0 for property-damage-only crash frequency 


 4.5 for fatalities 


 2.7 for personal injuries 


The relationship between speed and crash risk can be modified to some extent by road 
environment, vehicle-related factors, and driver behavior.  But, the effects of speed on 
crash risk are remarkably consistent across different contexts (2012, 4). 


While the FHWA guide describes the 85th percentile as grounded in safety, it also describes the 
driver-set speed limits set using the 85th percentile method as “attractive” because it reflects the 
“collective judgement of the vast majority of drivers” and aligns with the “general policy sentiment” that 
laws should not make illegal the actions of reasonable individuals (Forbes et al. 2012, 4, 12).  As we will 
show, such deference to the collective judgement of drivers and concerns about creating too many 
lawbreakers – a logic unconnected to safety – can be traced back to the initial development of the rule. 


In 1970, Joscelyn et al. examined the history of the 85th percentile rule and described a “newer 
theory” of speed and incidents, which was rooted in the idea that speed variations along a given roadway, 
more than absolute speeds, were the primary contributor to traffic collisions (94).  Joscelyn et al. wrote 
that the “most noted” study on the matter had been conducted six years earlier by David Solomon 
(Solomon 1964), who was the Chief of the Safety Research Branch in the Traffic Systems Research 
Division of the Bureau of Public Roads, the predecessor agency of the FHWA.  Solomon developed a U-
shaped curve using data from prior studies showing a relation between deviation from mean speed and 
crash risk (Figure 2).     


Figure 2:  The “U-shaped” traffic incident curves estimated by Solomon (1964, 13). 
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The vehicle speed-crash incidence relationship implied by Solomon’s U-shaped curve was 


accepted in a subsequent study by a team at the Research Triangle Institute (RTI) led by Herbert Hill (and 
assisted by Joscelyn), though the curve was not as pronounced in the RTI study (Research Triangle 
Institute 1970, 13).  These findings were then used by Joscelyn et al. in 1970 as evidence for their 
recommendation to the FHWA that the 85th percentile rule be used to set speed limits nationwide. 


While Joscelyn et al. (1970) credited Solomon with developing the compelling evidence in 
support of the rule, they acknowledge earlier efforts to calculate percentiles of traffic speed distributions 
in order to set speed limits, including in a 1956 article by U.S. Chamber of Commerce Highway 
Transportation Specialist J.E. Johnston and in a 1955 Traffic Engineering textbook by Matson, Smith, and 
Hurd.  Each of these sources made general assertions about the nature and merits of the 85th percentile 
rule, with Johnston writing that “many traffic engineers agree that a limit which includes 85 per cent of 
the drivers is reasonable” (Johnston 1956, 33).  


Similarly, Matson, Smith, and Hurd (1955) wrote that the speed limit with the greatest effect on 
regulating spot speed would be “usually between the 80 and 90 percentile of the free-flowing speed” (60) 
and that “the lower 50 per cent of the speed range includes about 85 per cent of the vehicles” (62).  But 
the history of the 85th percentile can be traced back yet further. 
 
THE ORIGINS OF SPEED LIMIT SETTING IN THE U.S. 


Roughly three centuries before Johnston, Matson, Smith, and Hurd were advocated using the 85th 
percentile rule to set speed limits, the legislature of New Amsterdam prohibited in 1652 “fast driving” by 
forbidding “Wagons, Carts or Sleighs” from being “driven at a gallop” within the city (O’Callaghan 1868, 
128).  Safety, vehicle speed, and traffic regulation were tied together as early as 1678, when the Colony of 
Rhode Island passed a law forbidding reckless driving of horses in response to a “very great hurte done to 
a small childe by reason of exceeding fast and hard riding” (Reeder et al. 1931, 4).   


At the dawn of the last century, cities across the industrializing US were burgeoning and motor 
vehicles were being quickly added to an already chaotic mix of pedestrians, carts, horse-drawn wagons, 
and streetcars plying often disconnected, crowded, and lightly regulated city streets (Hill 1917; 
McClintock 1925).  Pioneering urban transportation planner and engineer Harland Bartholomew referred 
to this as the “promiscuous” mixing of traffic that needed to be ordered and regulated (1926).  With this 
early focus on ordering and regulation of streets to improve traffic flows, and soon thereafter on limiting 
the speed of galloping horses and the ever faster auto-mobiles filling city streets on safety grounds.  It 
should thus come as no surprise that the first road sign would aim to bring order to that promiscuous 
mixing of traffic.  Pioneering traffic regulation proponent William Phelps Eno claims that, in 1903, he 
proposed this first ever traffic sign to be used on U.S. streets (Figure 3) (1939). 
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Figure 3: The sign proposed by W.P. Eno (Eno, 1939). 


The fundamental tension in speed regulation – between the benefits to drivers, passengers, and 
shippers of moving vehicles more quickly on one hand, and the elevated safety, pollution, and other costs 
borne by all users of street space due to faster speeds on the other – was apparent from the earliest days of 
traffic regulation.  In 1925, Miller McClintock, then an Assistant Professor of Municipal Government at 
the University of California, Southern Branch (later known as UCLA) and consultant to the Los Angeles 
Traffic Commission, quoted a 1920 statement from Circuit Judge George Mix on the importance of 
improving traffic speeds: 


As a practical automobilist, when I went to the bench 1 ½ or 2 years ago, I recognized 
that [a speed limit of] 10 miles was unfair to the automobilist.  I recognized that 10 miles 
per hour stripped the automobile of all its efficiency. You might better return to the 
horse-drawn vehicle days… or have automobile trucks driven for you at no greater rate of 
speed than 10 miles per hour (88-89). 


However, in that same book, McClintock also cited traffic fatality statistics and concluded that, “The 
motor car has become the greatest destroyer of public life” (1925, 7). 


A Nascent Science of Speed Regulation 


In 1925, Physicist H.C. Dickinson and Assistant Mechanical Engineer C. F. Marvin, Jr. at the 
Bureau of Standards in the City of Washington wondered, “What is Safe Speed?”  Remarking that 
“collisions cannot occur without something with which to collide,” they argued for interconnected street 
networks on which safe speed would be determined by having a “clear course ahead” (Dickinson and 
Marvin 1925, 81). Calls of these sorts – to move activities unrelated to vehicular movement out of 
roadways, to better integrate the often disconnected urban street networks on traffic service grounds, and 
so on – were not new, and neither was touting their safety in addition to traffic service benefits.  In 
making their arguments, Dickinson and Marvin presented a theory and formula for determining safe 
speed based on vehicle braking (deceleration), driver response lag times, and the degree to which there 
was a clear course ahead. 


The idea of clear courses ahead spread in the late 1920s, and in 1930 the idea was referenced as 
the “clear space ahead” theory in A Traffic Officer’s Training Manual, written by Clarence P. Taylor – 
who was at the time the Albert Russel Erskine Research Fellow at Harvard University.  The theory, as 
articulated by Taylor, was hardly a conceptual breakthrough: “the farther ahead and to each side an 
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operator can see, the faster he should be permitted to go, so long as he is able to stop his car in time to 
prevent a collision” (Taylor 1930, 104-105).  In the manual Taylor also discussed the “two opposite 
views” of speed: 


One is that it is impossible to name any speed limit or limits that will be satisfactory 
under all conditions; and that there should be only a general rule making it unlawful to 
drive at any speed which may be dangerous.  According to the other view such a rule is 
too vague, leaving too much to the judgment of the driver, and therefore a fixed limit is 
recommended (1930, 103). 


Prima facie speed laws evolved out of the first of these views; under such laws, “definite speed 
limits are established, but beyond which a careful driver may go with impunity if conditions are 
favorable” since, according to Taylor, “speed alone is not hazardous” but is dangerous when “combined 
with dangerous practices” (1930, 104).  While such laws (and attitudes) are present in many U.S. states 
today, Taylor offered no guidance on the determination of prima facie or maximum speed limits, clear 
courses ahead notwithstanding, saying only that minimum speed limits had considerable utility because 
“the laggard” motorist could disrupt traffic flows (1930, 108). 


So by the 1930s, arguments for speed limits were mounting:  both minimum limits on traffic 
service grounds, as well as maximums on safety grounds.  But how should these limits be set?  As the 
multitude of factors affecting optimal vehicle speeds became increasingly clear, and daunting, the search 
for a logical and consistent method of determining limits shifted from vehicles and the environments 
within which they moved, to the drivers piloting those vehicles. 


LET THE DRIVERS DECIDE:  THE RISE OF CROWDSOURCING SPEED LIMITS 


In 1937, Wilbur Smith, a fellow of the Bureau for Street Traffic Research at Harvard University 
(and later a member of the Committee on Speed Regulation), argued in his 1937 dissertation, A Scientific 
Establishment of Maximum Speeds, for something conceptually akin to the 85th percentile rule.  Smith 
wrote that the safest speed was near the top end of “the pace,” the ten mile per hour segment of the speed 
distribution where most vehicles travelled (134).  However, argued Smith, if more than 15 percent 
travelled above the top speed of pace, then a speed higher than the pace would likely be safe (Smith 1937, 
134). 


This deference to the majority would take root.  Since most drivers did not crash their vehicles, 
the members of a National Safety Council (NSC, a nonprofit group that focuses on public safety) 
Committee on Speed and Accidents argued for the wisdom of allowing drivers to collectively determine 
safe driving speeds, saying “it is obvious that most drivers operate at safe speeds most of the 
time...considering that there is only one personal injury accident for every quarter of a million miles 
driven” (Committee on Speed and Accidents, 1937).  Two years later, the logic of driver-set speed limits 
received another boost when the same NSC Committee, now known as the Committee on Speed 
Regulation, wrote that “the speed practices of the motorists on the highways are one of the best guides in 
the selection of speed limits” and noted that official NSC policy had been adopted to that effect 
(Committee on Speed Regulation 1939, 9).   


THE 85 PERCENTILE AS A STARTING POINT IN SPEED LIMIT SETTING 


    Even while touting the logic of allowing reasonable and prudent drivers to determine appropriate 
driving speeds, experts at the time were clear that incidents should subsequently be analyzed and limits 
adjusted should evidence of too-high limits emerge.  For example, in 1937 the Committee on Speed and 
Accidents produced an interim progress report on the imposition of speed limits that argued: 
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A safe speed for any set of driving conditions is a speed at which a motorist can operate 
and have assurance of safety.  Critical speeds are the limiting values for the range of 
speeds safe for the conditions.  If the motorist exceeds the upper critical speed, he has no 
assurance of safety (2). 
  


The NSC report included data on a speed survey in Buffalo, New York analyzing the 85th percentile 
speed roadways there (Committee on Speed and Accidents 1937, Table A-9).  The report concluded by 
recommending that, for a road with little to no collision history, “it is reasonable to use the speed at or 
below which 80 or 90 per cent of the vehicles travel as a criterion of critical speed” (Committee on Speed 
and Accidents 1937, 4).  So for the NSC Committee on Speed and Accidents, safety was something to be 
evaluated separately and subsequently to setting speed limits at the 80th, 85th, or 90th percentile of 
unregulated vehicle speeds. 
    A year later, in 1938, Harold F. Hammond and Franklin M. Kreml co-authored a pamphlet entitled, 
Traffic Engineering and the Police.  Hammond was the Director of the Traffic division of the National 
Conservation Bureau (NCB, part of the Association of Casualty and Surety Executives, an insurance 
industry group) and Secretary-Treasurer of ITE; Kreml was the Director of the Northwestern University 
Traffic Safety Institute, Director of the Safety Division of the International Association of Chiefs of 
Police, and a member of the NSC Committee on Speed Regulation.  In a section titled, “Holding Down 
Speed,” the two wrote that: 
 


A practical way to arrive at a reasonable maximum speed is to assume that 85 per cent of 
the drivers are sufficiently careful not to operate their cars too fast for conditions.  Thus 
that speed at or below 85 per cent of the drivers operate their cars may be accepted as the 
basis of computation.  It must, however, be adjusted in the light of accidents which have 
occurred and in which speed was an important factor...A check back of accident 
experience is recommended for all methods employed by the traffic engineer.  The 
importance of the check back in this kind of work is not only recommended, but is 
absolutely necessary (emphasis added) (Hammond and Kreml 1938, 42). 


 
Again, the safety of speed limits set using 85th percentile speeds was to be evaluated separately and 
subsequently. 


In 1941, the NSC Committee on Speed Regulation published a pamphlet advising that the 
85 percentile speed was the safe speed for setting speed limits.  The pamphlet, titled Speed 
Regulation, covered the essentials of speed and safety thinking, noted that:  


 
The numerical limit for a section being zoned should never be set at a value more than 7 
miles per hour lower than the 85 per cent speed,* unless there are hidden hazards of an 
exceptional nature, as revealed by the accident experience and by study at the location. 


After establishment of a speed zone, if more than 15 per cent of the vehicles exceed a 
value of 5 m.p.h. above the numerical limit, the zone should be re-studied to determine 
whether the limit should be raised or whether there are other factors such as inadequate 
posting, or lack of enforcement or education (emphasis added, the asterisk (*) is from the 
original and notes that observations made at two or more locations should be averaged) 
(Committee on Speed Regulation 1941, 29).  


 
Similarly, the ITE Traffic Engineering Handbook’s first edition was launched in 1941 and touted 


as a “pioneer work in a field in which the literature consists mainly of pamphlets, reports, and articles in 
professional journals…” (Hammond and Sorenson 1941, v).  With respect to speed limits, the handbook 
offered that: 
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Engineering formulae are recommended for calculating critical speeds at approaches to 
curves, hill crests and intersections with obstructions to view across corners.  At other 
locations in need of zoning, prevailing speeds, in combination with the relative accident 
experience, are recommended for use in determining the maximum speed to be permitted 
there (emphasis added) (Hammond and Sorenson 1941, 200). 


Recall that Joscelyn et al. (1970) noted mention of the 85th percentile in a 1955 textbook by 
Matson et al.  That book, in turn, refers to the 1945 Manual of Traffic Engineering Studies, which 
claimed, “Generally it is considered that the 85-percentile is the safe speed, if the accident record has 
been low” [emphasis added] (NCB, 67).  


Why would recommendations of ITE mirror those of the NSC?  Ties between ITE and the NSC 
were close; some members of the Committee on Speed Regulation were prominent members of ITE.  In 
fact, ITE was organized at the 19th Annual Safety Congress in Pittsburgh in 1930, a NSC event (Reeder 
1931). 


ITE would continue to recommend the 85th percentile rule into the late 1940s, and continue to 
call for subsequent speed limit adjustments based on analyses of speed-related incidents.  According to a 
1948 publication published jointly by ITE, the American Association of State Highway Officials 
(AASHO), and the American Public Works Association: 


 
The figure set on a section of highway should take into account the 85-percentile speed, 
since this shows what all but a few motorists consider reasonable.  Too large a reduction 
in zoned speed below the 85-percentile speed may therefore involve enforcement 
difficulties.  Nevertheless, where there are hidden or unrealized hazards of an exceptional 
nature as revealed by an accident experience study of the location it may be wise to post 
a zoned speed considerably lower than the 85-percentile speed (emphasis added) (Joint 
Committee 1948, 34). 


At the risk of belaboring the point, these several examples show that the originators of the 85th 
percentile rule in the 1930s and 1940s saw considerable wisdom in setting speed limits based on the 
behavior of typical, prudent drivers, but were clear that such drivers would not always travel at the 
optimally safe speeds for a given road segment, and that adjustment on safety grounds might be 
necessary. 


 
THE 85TH PERCENTILE SPEED BECOMES THE SAFE SPEED 


As early as 1941, the NCB was drawing on the work of ITE and others to market forms and 
instructional pamphlets on traffic engineering.  Figure 4 shows a speed survey form based on the 85th 
percentile from the 1945 edition of the Traffic Survey Manual (which could be ordered for 1 cent, with 
reduced rates for large quantities (NCB, 115)).  
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Figure 4: Example field speed analysis sheets from 1945 and today 


Note:  The “speed parameters” at the bottom of this figure is part of the modern sheet.  The 1945 separates 
automobiles, buses, and trucks, while the modern sheet simply notes “Class: ALL.”  The sheet from 1945 also notes 
pavement condition and weather on the sheet.  Measurement of the 85th percentile speed also required a measured 
distance of 88 or 176 feet and converting the number of seconds through that distance to speed in MPH, rather than 
simply measuring MPH as is possible with modern tools (NCB and ITE 1945, 67; City of West Hollywood, 2016). 


Over time there were increasing references in the literature to using the 85th percentile rule to 
establish safe speed limits, but the calls for follow-up safety evaluations and possible adjustments began 
to be omitted.  With the consistent focus on improving traffic service for ever-expanding motor vehicle 
fleets, the focus on regulating speed for safety receded, though it did not disappear.  Thus, discussions of 
the 85th percentile rule began to conflate traffic service, speed variance reduction, and safety goals.  


For example, in discussing Speed Regulation and Control on Rural Highways in 1940, Raymond 
G. Paustian, a research engineer for the Highway Research Board (HRB, the precursor of the 
Transportation Research Board) and an assistant professor in civil engineering at the Iowa State College 
of Agriculture and Mechanic Arts, asserted without empirical evidence that: 


 
 ...there is some agreement among traffic engineers that the safe speed at a given location 
should be about the same as that at or below which 85 percent of local operators drive 
(17). 


 
Similarly, Norman Kennedy, Professor of Transportation Engineering at the Institute of 


Transportation and Traffic Engineering at UC Berkeley, said this about the 85th percentile and safety in 
1958: 
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The drivers exceeding the 85th percentile are usually considered to be driving faster than 
is safe under existing conditions.  They represent the primary problem of safety.  The 
85th percentile is a good guide in determining the proper speed limit (Kennedy et al. 
1958, IV-5).  


Leading up to the estimation of the Solomon Curves in the mid-1960s, perceptions of the 85 
percentile rule had evolved.  What began as a starting point to be subsequently evaluated in terms of 
safety evolved into a best practice “agreed upon as safe” (Paustian 1940, 17) and “reasonable” (Johnston 
1956). 


A 1963 literature review by Lester R. Jester, at Purdue University, addresses the ascendance of 
the “85th percentile is safe” perspective explicitly in a hypothetical 1957 argument between proponents of 
competing schools of thought.  First: 


There is a recognition that the 85-percentile speed may be the most practical basis for 
setting many speed limits, although if accident experience shows that fast driving is a 
major contributing factor, there may be some merit in restricting operating speed below 
the apparent 85-percentile demand point (75). 


Second, and the position supported by Jester: 


Properly established speed zones assist the motorist in selecting speeds that are safe, and permit 
him to obtain the maximum utility, economy, and convenience from his vehicle and the road.  In 
general, drivers tend to observe speed limits that are reasonable, proper, and safe for existing 
travel conditions and disregard speed limits that are unreasonably high or low.  The best way to 
determine a reasonable, proper, and safe speed limit for a particular location appears to be by 
measuring the speed below which a high percentage (85-90%) of the motorists travel (Jester 
1963, 86). 


If you outlaw driving fast, all fast drivers become outlaws 
Lurking in much of the early research on vehicle speed regulations is the notion that drivers 


ignore limits on their driving speeds, particularly when those limits are below their driving comfort 
levels.  Such low speed limits could be on well-founded safety grounds, or speed traps, or the result of 
complaints from those living near the roadway. 


In 1941 the Committee on Speed Regulation recommended using the 85th percentile to keep from 
setting limits too low, arguing that the “limits must be reasonable to gain the respect of the 
motorist.”  Eight years later, University of Illinois Professor of Highway Engineering C.C. Wiley and his 
team found that “Traffic consistently ignores posted speed limits...and runs at speeds which the drivers 
consider reasonable, convenient, and safe under existing conditions,” and that “The general public gives 
little attention to what speed limits are posted” (1949, 6). 


Wiley, in the ITE proceedings the following year, sarcastically dismissed the principles of what 
would emerge a half-century later as the Vision Zero movement by criticizing a proposed “60 [mph] day-
50 [mph] night” speed limit (1950, 51): 
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The puzzle is, where did those numbers come from? As good a guess as any is that the 50 
was obtained by dividing 100 by 2. As for the 60 maybe..a report...correlating fatalities 
with speed brackets. It showed that about 12% of fatalities occur at speeds over 60 mph. 
Therefore! Eliminate speeds above 60 and reduce fatalities 12%. A fine example of the 
misuse of the “rational” method, so let’s follow it a little further. The same report said 
that about 12% of the fatalities occurred at speeds under 20 mph. So, eliminate those low 
speeds and save another 12%. That would leave 76% between 20 and 60 mph. Eliminate 
those speeds and get rid of all accidents. The only safe speed limit thus comes out as 
zero. The real value of that report, however, is that it shows that accidents occur in all 
speed ranges and that low speeds are just as guilty as high speeds (Wiley 1950, 51). 


 
Concluded Wiley, “Who should establish the speed limits? Choose whom you may, but the final job will 
be done by the traffic itself…” (Wiley 1950, 51).  Such arguments contain elements of reason – that most 
drivers are prudent, and prudent drivers know best – but might also be construed as pragmatic capitulation 
to mob rule. 


J.E. Johnston in those same ITE proceedings laid out in less histrionic terms the mid-century state 
of thinking on speed regulation:   


• The driving public has lost its respect for most traffic control devices including speed 
signs due to their promiscuous and indiscriminate use. 


• The majority of drivers are good drivers. A reasonable speed limit will include the 
majority of good drivers.  


• Speed limits designed to regulate the reckless drivers unduly penalize the majority 
and do little to change his reckless character. 


• Speed regulations should be designed to fit the good drivers or the suit made to fit the 
man rather than the man to fit the suit. 


• We have been posting minimum rather than maximum limits.  Speed limits should 
seem too fast to the majority or it is not a maximum limit. 


• There are three objectives in speed control: 
o Tend to slow the fast drivers 
o Tend to speed up the slow drivers 
o Tend to increase the percentage within the pace 


• The application [of the 85th percentile] does the most to accomplish those objectives. 
• The speed problem is one primarily of speed differential. 


DIFFERENCES OVER SPEED DIFFERENCES 


Long before Solomon, Taylor summed up the essence of the slow-vehicle problem that would be 
studied in more detail some three decades later: 


 
Thus far minimum-speed limits are not in general use, but their utility is widely admitted. 
The laggard congests and delays traffic, and on narrow, heavily traveled ways creates 
dangers through the necessity of overtaking.  Often one or two slow drivers collect a long 
line of impatient motorists; and if the last car cuts out of line to pass the rest, it may be 
impossible to reach the head of the line before meeting an approaching car (1930, 107-
108). 


 
Much of the modern rationale for the 85th percentile, regarding the standard deviation of speeds 


and the risk curve, is based on Solomon and others in the 1960s, as discussed at the outset.  Far from 
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revelatory, this work supported the “conventional wisdom” at the time on the safety of 85th percentile 
speeds and was thus widely accepted with little scrutiny. 


More recent studies of the vehicle speeds, crash risk, and the U-shaped curve have been less 
forgiving.  Said Fildes and Lee in a 1993 review: 


[In] most of these studies [from the 1960s], it is impossible to assess the effect of 
inaccuracies or gross errors on the findings... Furthermore, most of the studies focused on 
particular settings (e.g. rural highways) and assumed that these findings apply equally to 
all roads and all environments (1993, 9). 


In a 2009 analysis of studies from the Solomon Curve era, Hauer found that removing turning 
movements from the analysis significantly flattens the U-shaped curve (2009), suggesting that speed 
variance may be less of a risk than previously assumed.  And in the 2012 FHWA speed regulation guide, 
Forbes et al. noted that: 


[Equation (1), which reflects more recent data on vehicle speeds and crashes] is 
significantly different from the traditional U-shaped relationship that has defined much of 
the current North American thinking on speed limits and speed management.  The U-
shaped relationship (Solomon curve) between speed and crash risk can be questioned for 
two reasons:  


 1. The U-shape is generally expected to be an artifact of errors in the measurement of 
speed; and  


2. There is a strong correlation between mean speed and speed variance, so it is difficult 
to separate the effects of mean speed and speed variance on crash risk (4-5). 


     Such criticisms of the call into question assumptions about the safety of setting speed limits using 
the 85th percentile rule – an assumption we have shown that the originators of the rule never asserted.  
Thus, it would appear that the 85th percentile rule is back to where it stood eight decades ago:  a 
reasonable starting point for speed limit setting, subject to adjustments if warranted by speed-related 
safety conditions. 


CONCLUDING DISCUSSION AND IMPLICATIONS FOR TODAY     


The alarming increase in street accidents and in street congestion during the past few 
years has rendered the correction of traffic conditions one of the most important 
municipal problems of the present day. 


 
While this quotation could easily be of a locally elected official in 2019, it was in fact penned by 


Miller McClintock in 1925 (vii) as a call to bring order to urban streets.  A quarter of a century later, J.E. 
Johnston concluded that there were three goals of vehicle speed regulation: (1) to slow fast drivers, (2) to 
speed up slow drivers, and (3) to reduce variance in vehicle speeds.  But while the solution then was to 
separate road users by type, and to move those not in vehicles onto sidewalks or into buildings, the 
solution increasingly proffered today is to move many of those activities back into streets to make them 
more complete, less dominated by driving, and, ideally, safer. 


As a result, while Johnson’s three objectives for speed regulation may still have merit today, there 
are surely others: 


• Create safe, attractive environments for walking 
• Encourage bicycling and other “green” forms of mico-mobilty 
• Prioritize public transit vehicle movements over private vehicle movements 
• Accommodate personal and commercial shared-ride pick-ups and drop-offs 
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• Encourage economic and social activities (such as vending, shopping, and eating) 


Viewing urban and suburban streets as complex economic and social spaces in which the movement of 
people and goods is but one of many primary purposes, calls into question the wisdom of having motor 
vehicle drivers determine appropriate travel speeds – particularly if a public policy aim is to reduce their 
share of urban street users over time.  Indeed, the National Transportation Safety Board (NTSB) reports 
that, “The overwhelming safety factor for a vehicle striking a pedestrian remains the physics of 
differential mass (the weight and size of a pedestrian compared with that of a vehicle), plus the lack of 
protection afforded pedestrians.  Consequently, of primary importance is mitigating speed or avoiding 
impact” (NTSB 2018, 16). 


The wisdom of having drivers crowdsource speed limits via the 85th percentile rule might erode 
further if the injury and death risks to drivers and their passengers increasingly diverge from those of 
other street users (such as cyclists and pedestrians).  While drivers are unlikely to ever become indifferent 
to crash risks, ever safer vehicles (equipped with crumple zones, airbags, anti-lock brakes, automated 
braking systems, etc.) may reduce risks to the occupants of vehicles more than to those on streets outside 
of vehicles, causing the risks of speed to those in and outside of vehicles to diverge further.  


About four in ten respondents to a recent survey conducted by the American Automobile 
Association (AAA) admitted to driving ten miles per hour or move above the speed limit on residential 
streets, even as 90 percent of them reported being somewhat or completely disapproving of that behavior; 
and 64 percent reported thinking that doing so was very or extremely dangerous (AAA Foundation for 
Traffic Safety 2019).  Similar data abound; McMillian and Cooper reported on a 2017 National Traffic 
Safety Board finding, writing that “that national, state, and local traffic safety stakeholders felt that unlike 
other crash factors such as alcohol impairment or unbelted occupants, speeding has few negative social 
consequences associated with it and that the public largely underappreciates the risks associated with 
speeding” (2019, 2).  And a 2008 survey of drivers in Indiana found that, “A key motivating factor in 
drivers’ tendency to exceed the speed limit is that they believe that the excess speed does not threaten 
safety” (Mannering 2009, 1). 


So what to make of our practice of crowdsourcing speed limits via the 85th percentile rule?  This 
paper has shown that the rule was developed in the first half of the 20th century, not to be the final word 
on speed limits, but as a starting point that balanced numerous competing objectives and interests.  But 
after eight decades, vehicles are different, our aspirations for the uses of streets are different, and our 
safety goals are more ambitious – but the “rule” remains the same.  The 85th percentile remains valid 
today: 


1. If, absent posted speed limits, 15 percent of drivers will drive faster than is safe to do so over a 
given stretch of road, while 85 percent of drivers will drive at or below safe speeds. 


2. If condition #1 does not vary significantly: 
a. Across states and regions; 
b. Among cities, suburbs, and rural areas; 
c. By the mix of drivers in the traffic stream (with respect to age, gender, familiarity with 


the road, trip purpose, and so on); 
3. If conditions #1 and #2 have not changed significantly over time or in light of efforts to create 


more “complete” streets that host social and economic activity on sidewalks and in parklets, more 
bikes and scooters in the roadway, and more pedestrians crossing trafficways. 


4. And if what an 85th percentile driver feels is an optimal travel speed (balancing personal utility 
and risk) is actually optimally safe for occupants (both those in and outside of vehicles) of a 
given roadway segment. 
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That’s a lot of ifs.  Or, as Vanderbilt puts it: “Leaving it up to drivers to figure out safe speed is 
risky business” (2008, 182). 
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4 Limitations of the Current Speed Limit Setting Practices 


4.1 Limitations of the 85th percentile for highways and local streets 
By Offer Grembek 


Overview 


Transportation safety professionals strive to build a system on which no street user can be severally, or 
fatality, injured on. To accomplish such a safe system, it is necessary to effectively harness all the core 
protective opportunities provided by the system. For example, if we’re looking at bicycle safety we would 
want alert and compliant cyclists and other road users, to make trips using safe bicycles and safe vehicles, 
on safe street design with adequate separation from motorized traffic, all of which are governed by safe 
speeds, and supported by effective cyclist protection and the medical emergency system when needed. 
While many of these protective components are discussed in the academic and professional literature, the 
topic of safe speeds has always the subject of much debate outside of professional circles too. At the heart 
of the debate is the intuitive trade-off between speed and safety (Hauer 2009). 


On the one hand, we have physical and biomechanical principles that establish the fact that when we 
travel faster, we carry higher levels of kinetic energy which would need to be safely dissipated when 
something goes wrong. So, given the exact same circumstances going faster reduces safety. On the other 
hand, there is the claim that ultimate safety can only be obtained with zero mobility (aka no movement) 
so we should establish some criteria to determine what can be considered safe speed. This discussion 
transcends the academic realms since setting speed limits is a decision that is critical for operational, 
legislative, enforcement, and political matters. 


In the US, the professional community has addressed this by adopting the practice of setting speed limits 
to the 85th percentile of the speed distribution. While this document does is not assembled for resolving 
the debate about speed and safety, it will provide a summary of the literature as it relates to the limitations 
of the existing practice. 


Limitations for Highways: speed creep 


Safe speed cannot be determined in isolation of vehicle design, road design, and the anticipated road 
users. Each of these components play a role in contributing to the safe dissipation of the kinetic energy 
that is carried, and the overall impact can be considered additive (Mooren et al 2011). Similarly, the 
choice of traveling at a certain speed is also a product of vehicle design, road design, and behavioral 
considerations (). In light of this, there seems to be a preliminary alignment between the components that 
drivers use to select travel speed and those which are used to assess safety by the professional community. 
While the initial logic of the 85th percentile methods seems reasonable, it begins to fall apart as we take a 
closer look at the conjectures at hand. 


We will first examine the driver’s response to changes in the speed limit based on speed distributions on 
rural interstates in Montana between 1979 and 2007 as shown in Figure 1 and discussed in Hauer 2009: 
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“The horizontal axis is in quarterly units, except for years 1982 to 1986 and for the “gap” 
years (1986 to 1995) where no speed data were collected, and the increments are annual. 
The solid line is for the 85th percentile and the dashed line for the median speed. Between 
1979 and April 1987, the speed limit was 55 mph. From there until December 1995, the 
speed limit was raised to 65 mph. Whether there was a jump in April to May 1987 cannot be 
said because data collection stopped until 1995. A backward extrapolation of the later trend 
indicates that a jump in speed likely occurred. In December 1995 Montana adopted the 
“Basic Rule,” which prevailed until the end of May 1999. According to the Basic Rule, 
daytime speeds should not exceed what is “reasonable and prudent” in a police officer’s 
judgment, while the nighttime speed limit remained at 65 mph. On May 28, 1999, Montana 
abandoned the Basic Rule and raised the speed limit to 70 mph.” 


 


FIGURE 1 Median and 85th percentile speeds on rural Interstates in Montana. (Source: R. 
Retting of the Insurance Institute for Highway Safety and Hauer 2009). 


When reviewing the change in the 85th percentile and median speed as it relates to the speed limits once 
can observe a steady upward creep in speed that, over the nearly two decades, amounted to 10 to 15 mph 
and continued even during times when the speed law and the road remained the same. According to Hauer 
2009, the practice of the 85th percentile can explain such speed creep: 


“One such mechanism could be the practice of setting the speed limit by the 85th percentile 
of the speed distribution. For example, assume that collectively drivers elect speeds such 
that about half of them drive faster than the speed limit. This behavior, if coupled with a 
periodical application of the 85th percentile rule, would cause an upward drift in speeds as 
illustrated in Figure 2.” 
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FIGURE 2 Speed distributions before and after change in speed limit. (Source: Hauer 2009). 


While there can be other ways to explain this speed creep, the 85th percentile is a very plausible 
mechanism that can result in such an outcome. Moreover, between 2000 and 2007 the vehicle fleet 
continued to introduce additional safety features as in past decades, but there is no visible response to the 
this increase. This also undermines the conjecture that drivers are able to incorporate roadway and vehicle 
design consideration into their selection of safe travel speed. The insights from this, are that while road 
design and vehicle design are elements that drivers use to select travel speed, the actual speed limit is 
likely to carry the highest weight in determining one’s travel speed. Other research also shows that drivers 
are much less likely to adapt to things that they cannot perceive, it is unlikely that they are able to 
perceive the some safety features provided by cars (Grembek, 2010). 


In light of this, it is much more likely that the speed creep is a response to raising speed limits and that 
this practice results in higher travel speed even if the road and vehicle conditions remain the same. 
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Limitations for Local Streets 


Behavioral limitations 
Drivers have a tendency to underestimate speed (Recarte et al., 1996). This can range from an 
underestimate of 10% at higher speeds (70 mph) and up to 30% at lower speeds (35 mph). This 
demonstrates that drivers have limited capability to self-regulate a safe speed at lower speed areas. 
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Another important behavioral limitation is that a key motivating factor in drivers’ tendency to exceed the 
speed limit is that they believe that the excess speed does not threaten safety (Mannering, 2009). 


Another important distinction between highway and local roads is the perceptual role of a guardrail and in 
defining the perceived safety margins that various shoulder widths provide (Ben-Bassat, 2011). Local 
streets often lack of strong visual cues for drivers to assess safety and speed.  


These items show that the conjecture that safe speed limits should be determined based on the actual 
driving habits of drivers cannot be used to establish safe travel speeds on local streets. 


Weather conditions 
This becomes even more problematic when the weather is not ideal. A study in a virtual simulated 
environment showed that the sense of speed decreases in fog and as a result drivers think they are driving 
far more slowly than they actually are in foggy conditions (Snowden et al, 1998). This demonstrates that 
under some conditions drivers’ under-estimate their speed and accordingly overestimate the safety of their 
trip. 


Deterrence Theory 
As discussed earlier, a driver’s choice of travel speed is to some extent based on the inherent desire to 
avoid damaging events to people or property. However, this motivation is occasionally an insufficient 
deterrent and has to be complemented with legal sanctions (Jacob 1980). Deterrence Theory dictates that 
compliance with laws is associated with the certainty, severity, and swiftness of punishment, where 
certainty represents the likelihood that a violator will be punished, severity represents the extent of the 
punishment, and swiftness represents the time between the violation and the punishment (Tay 2005, 
Stafford 1997). Perceptions of certainty, severity, and swiftness of punishment for particular violations 
are derived from personal experience (specific deterrence) or from vicarious experience (general 
deterrence), with some research showing that the certainty of punishment has a largest effect (Tay 2005, 
Jacob 1980). Drivers commonly establish a perception of the associated legal sanctions for many traffic 
violations such as speeding. These perceptions are based both on punishment and punishment avoidance 
experience, since it is possible to commit violations without suffering any consequences. In light of this, 
the impact of the legal deterrence to speeding is strongly driven by the perception of enforcement. Speed 
enforcement on local streets is typically limited and lower than on highways. Accordingly, the perception 
of certainty is reduced and the overall impact of legal sanctions as a deterrence for speeding on local 
streets is diminished. 


Theory of planned behavior 
Theory of planned behavior (Ajzen 1991) and bounded rationality can provide a good framework to show 
how reasonable human behavior can result in driver’s underestimation of high chances of avoiding a 
crash, and how at moderate speeds the severity of a potential collision was overestimated. (Schmidt-
Daffy) 


Spatial speed creep 
Studies have shown that higher speeds on some highways causes higher speeds on connecting local roads 
(Casey et al, 1992). The implication of this study is that the impact of speed limits on highways can be 
carried over to local streets and should be considered.  
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5 Alternatives Approaches to Setting Speed Limits 


5.1 Setting speed limits in other countries and recent domestic developments 
By Katherine Chen and Offer Grembek 


Approaches from other countries 


Excess speed and inappropriate speed for the prevailing conditions occur with regularity globally. 
Transportation professionals must understand how vehicular speeds relate to fatal and serious injuries, the 
factors essential to designing roads for safe speeds, mobility, and context, as well as speed management 
policies that consider elements crucial to providing a safe environment for all road users.  


The human body is vulnerable and unlikely to survive impact speeds of more than 30 km/h. Based on this 
understanding, international best practices aim to minimize the severity of road traffic crashes through 
such programs as Vision Zero, Sustainable Safety, and Safe Systems. Though termed differently per 
country, many of these programs share common principles and strategies. The following are a few case 
studies of speed management internationally.  


Netherlands 
Speed limits are about finding the optimum balance between safety, mobility, and environmental 
considerations. The Netherlands adopted “Sustainable Safety” as a vision in 1992; this paradigm shift 
uses safety as a design principle for the road traffic system and emphasizes how to prevent human errors 
to the extent possible and how to minimize the severity of a crash. The Dutch adapted their road system to 
the limitations of human capacity, of human tolerance. They consistently apply three key principles - 
functionality, homogeneity, and predictability - across their three road types - through-roads, distributor 
roads, and access roads - to achieve their sustainable safe traffic system (Wegman, Dijkstra, Schermers & 
Vliet, 2005, p. 9).  


The Netherlands expanded 30km/h zones from 15.5 percent of their urban residential streets to 54.5 
percent (exceeding their goal of 37.2 percent) by adopting a “low-cost” approach that allows for phased 
introduction and realisation of the new speed limits (Wegman, Dijkstra, Schermers & Vliet, 2005, p,20). 
In the short-term, communities posted the new speed limit with some support of traffic calming devices 
with the goal to transform the area through engineering so the new speed is clearly evident to drivers.  


They also introduced the 60km/h zones, down from 80 km/h, through the same Start-up Programme for 
rural access roads that met a specific criteria warranting reduced speeds to improve safety for vulnerable 
users and/or located in transition zones (Wegman, Dijkstra, Schermers & Vliet, 2005, p,22). Within these 
zones, they also introduced a new design element with broken line markings on both sides of the motor 
vehicle lane clearly reserving space for cyclists on the roadway. This lane division did not physically 
separate the roadway but allocates “space” for each type of user. Evaluations found lower average driving 
speeds on these roads and cyclists stay in ‘their’ lane on these rural access roads.  


Other elements of the Start-up Programme on Sustainable Safety included changes in policy where all 
traffic (excluding pedestrians) approaching from the right has priority right-of-way, installing 
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roundabouts, and changes to moped operating behavior (helmet requirement, reduced speeds, limiting 
road access). Ultimately this program was successful because it had buy-in from all tiers of government 
with an agreement that contained specific action plans aimed at changing the road infrastructure and a 110 
million Euro subsidy from the central government.  


The Netherlands and the European Union recommend posting ‘credible speed limits’ which is a limit that 
the majority of drivers consider a logical speed for that specific type of road in that specific road 
environment (SWOV, 2012). Because credibility functions on a sliding scale and is not an absolute 
measure, transportation professionals must select a limit that is more credible for everyone to promote 
compliance resulting in average driving speeds closer to the limit with smaller speed differentials between 
operators.  


The starting point for credible speed limits must be a safe limit. If a speed limit is incredible, 
transportation professionals have two options to either change the limit or to change the layout of the road 
or environment. Factors for setting a credible speed limit include the built environment including roadway 
features and geometry as well as dynamic elements like congestion and weather. Studies found that open 
surroundings and road width have the largest impact on speed and that features like a bend in the road and 
clarity of the road ahead influence all driver behavior (SWOV, 2012, p.2). Increasing limits to achieve a 
credible speed limit is typically less preferable to altering the road image. Credibility of speed can also be 
improved with dynamic speed limits that account for the current circumstances. This is particularly 
common in other parts of the European Union, including France, Finland, and Sweden (Wegman, 
Dijkstra, Schermers & Vliet, 2005, p,16).   


Sweden1 


Sweden adopted the “Vision Zero” road safety philosophy in 1997 with the long term goal that no person 
should be killed or seriously injured in road traffic. Their system relies on two principles: 1) human life 
and health are the top priority when designing roads; and 2)  road traffic safety is a shared responsibility 
between all road users and system designers.  


Sweden designed their road system based on what the human body can endure in both a vehicle-vehicle 
and vehicle-unprotected user (e.g., pedestrian, bicyclist) collision scenario. As part of the safe system 
approach, Sweden introduced median barriers to prevent head-on crashes, safer roadsides, traffic calming, 
roundabouts, separation, and reduced speed limits/differentials.  


Sweden acknowledged the differences between urban and rural roads, resulting in the implementation of 
parallel efforts in these areas. They reviewed their national rural road network and established guidelines 
for each road type classification balancing traffic safety, environment, and mobility and accounting for 
regional differences. This resulted in a statistically significant reduction in the mean speed of passenger 
cars. For speeds in urban areas, Sweden established guidelines that consider the city’s character, 
accessibility, security, traffic safety, and health and environment. This resulted in a mean speed decrease 
of 2-3 km/h. Under the safe system approach in Sweden, speed limits were reduced to prioritize the 
highest levels of safety.  


 
1 Vadeby, A. (2015). Vision Zero and New Speed Limits in Sweden.  







51 
 


Australia 2 3 


The New South Wales (NSW) Roads and Traffic Authority (RTA) adopted the Safe Systems approach as 
a model to develop and implement road safety programs, with safer speeds and speed limits as essential 
components. Of particular emphasis is the need to educate the public about the dangers associated with 
lower-level speeding. The Safe Systems approach was adopted in 2004 and is guided by the vision that no 
person should be killed or seriously injured on Australia’s roads and that the road system should be 
“better adapted to the physical tolerance of its users”. It has a target to reduce the annual number of road 
crash fatalities and serious injuries by 30 percent by 2020.  


The Safe System approach includes safer people, roads, vehicles, and speeds collectively and reinforces 
that the determination of safe speed limits must account for a myriad of factors, including hazards, the 
road environment, and the movement and presence of different road users. It suggests that those who 
design, operate, and manage the road system are responsible for the safety of the network.  


NSW identified collision data issues related to collection, classification, and processing as part of their 
Safe Systems approach and are working to refine their policies to improve crash data. In contextualizing 
their understanding of speed as a contributor to collisions, excessive or inappropriate speed is considered 
by the Centre for Road Safety as the primary behavioral factor in traffic fatalities in NSW, especially 
compared to other jurisdictions.  


The report emphasizes the need for cultural and behavioral change around the acceptability of speeding; 
while tolerance for high-level speeding is decreasing, the acceptance for low levels of speeding is 
increasing. It highlights that a small increase in speed results in a large increase in braking distance. 
Cumulatively, minor speeding is a greater danger to the community than excessive speeding given the 
higher volume of drivers engaged in risky behavior. The report concludes that there needs to be increased 
awareness, e.g., public education campaign, about the impact of low-level speeding on crash outcomes.  


NSW found that point-to-point cameras are effective at improving compliance with the posted speed 
limits and recommends extending its use to all vehicle types. Transport for NSW is conducting a cost-
benefit analysis on the most effective and efficient speed camera for their area and will also develop 
protocols for the operation of the speed cameras, including regular review and report of their 
functionality.  Moreover in NSW, the preferred enforcement method is via high visibility policing.  


Alongside their demerits system, NSW has a positive reinforcement program, the Fair Go for Safer 
Drivers Initiative, which started in 2012. It offers drivers discounts on license renewal fees for 
maintaining a good driving record. There is evidence of its success but is considered insufficiently 
marketed to reach its full potential. Within the demerit system, NSW is assessing the impact of increasing 
community acceptance of low-level speeding within the context of changes to the points system. NSW is 


 
2 NSW Centre for Road Safety (2011). NSW Speed Zoning Guidelines. North Syndey, NSW; NSW Transport Roads 
& Traffic Authority. Available here:  https://roadsafety.transport.nsw.gov.au/downloads/nsw_sza.pdf 


3 Joint Standing Committee on Road Safety (2014). Speed zoning and its impact on the Demerit Points Scheme. 
New South Wales Parliament.  
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more lenient that other jurisdictions in Australia and the overall lack of uniformity makes it challenging to 
establish a nationally consistent system.  


Speeding is involved in 40% of road fatalities and 16% of injuries each year in NSW. Speed zone 
guidelines help drivers recognize the speed limit for the road environment. NSW uses several types of 
speed signage, including regulatory speed limit, advisory speed limit, and speed restriction ahead sign. 
NSW considers a route based approach that ensures speed limit changes on a route facilitate mobility 
while reducing the number changes in speed.  


Key factors in setting speed limits in NSW include: roadway function, roadside development, road 
characteristics, traffic characteristics, at-risk locations. RTA is responsible for setting and reviewing 
speed limits in NSW; they use a 10-step process seen below:  
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High casualty rates or concentrations are indicators of safety deficiencies. However, it’s important to 
investigate if clusters of crashes suggest a localized problem that would be better treated through 
engineering treatments. 


NSW uses a 50 km/h default urban speed limit, increasing to 60 km/h on major arterial roads. A speed 
limit of 70 km/h and 80 km/h may be applied but requires restricted abutting access and low to no 
pedestrian activity. Higher speeds are restricted to motorways and top out at 110 km/h. Shared zones are 
restricted to 10 km/h while school zones and other areas with high pedestrian traffic or local traffic are 
restricted to 40 km/h. Work zones also have reduced speed limits. NSW uses variable speed limits which 
adapt to changes in traffic management and incident responses, weather, and roadwork. NSW 
recommends against buffer zones (transitional zones) in changing speed limits and prefers “speed 
restriction ahead” signage to reduce the numbers of speed limit changes. NSW developed a tool to 
support decision making. The United States’ FHWA has adapted this tool for their needs as USLIMITS2.  


Recent National Speed Management Developments 


Speed management is a cornerstone to all transportation safety planning. The MUTCD recommends using 
the 85th percentile to set speed limits, but the National Transportation Safety Board found that relying on 
the 85th percentile speed to change speed limits in high speed zones results in “higher operating speeds 
and new, higher 85th percentiles in the speed zones, and an increase in operating speeds outside the speed 
zones.”4 The National Committee on Uniform Traffic Control Devices (NCUTCD) acknowledges the 
limitations of the 85th percentile but restrict their recommendations to more research is needed and policy 
statements should be left to guideline documents rather than changes to the MUTCD.5 


In line with a recent NTSB Safety Study 17/01 that recommended incorporating the Safe Systems 
approach for urban roads to strength protection for vulnerable users, states across the United States are 
adopting speed limit setting laws that give cities more flexibility and cities are leveraging these tools to 
make safety improvements. 


Massachusetts sought to give greater local authority in setting speed limits. MGL c. 90 § 17C allows 
“thickly settled” cities and towns to adopt a 25 mph default speed limit by ordinance for all non-state-
owned streets. Cities and towns can also set 20 mph safety zones, which they can use their own criteria to 
create.  


● In 2016, Cambridge lowered speed limits to 25 mph citywide and began implementing 20 mph 
safety zones later that same year. 


● In 2017, Boston reduced the default speed limit from 30mph to 25 mph and communicated this 
reduction through ads, social media, and traditional media. The Insurance Institute of Highway 
Safety found that the estimated odds of a vehicle exceeding 35 mph fell 29.3%, the estimated 


 
4 National Transportation Safety Board. (2017). Reducing Speeding-Related Crashes Involving Passenger Vehicles. Safety Study 
NTSB/SS-17/01. Washington, DC 


5 https://ncutcd.org/wp-content/uploads/meetings/2019A/AttachNo12.18B-RW-
03.SpeedLimitProcdedures.Approved.pdf 
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odds of a vehicle exceeding 30 mph fell 8.5%, and the estimated odds of a vehicle exceeding 25 
mph fell 2.9%.6 


 


Washington State has two pieces of enabling legislation that, together, allow cities to set safe speed 
limits. RCW 46.61.415 - When local authorities may establish or alter maximum limits allows local 
agencies to establish/alter maximum limits on local streets.WAC 468-95-045 is a modification to the 
State MUTCD that provides local jurisdictions with considerations about what requirements they need to 
meet revise the posted speed limit. 


● In 2016, the Seattle City Council passed an ordinance to lower the speed limit from 25 to 20 mph 
on 2,400 miles of neighborhood streets and the default speed limit from 30 to 25 mph on arterials. 
To make their case for lower speed limits, Seattle DOT (SDOT) staff compiled two documents. 
The first was a detailed history of the city’s 1934 decision to reduce speed limits to 25 mph on 
arterials and 20 mph on residential streets, and their 1948 decision to raise the default maximum 
speed across the city from 25 to 30 mph. The second was a data-based justification for lower 
speed limits in 2016. In this document, SDOT made the case that the built environment, the city’s 
Vision Zero commitment, and recent mode shift away from driving and toward walking, biking, 
and taking transit all signaled a need for lower, safer speed limits. SDOT also included speed and 
safety data from all of their recent Vision Zero pilot projects. 


Since the law passed, SDOT has built on the momentum of reducing speed limits across 
the city to leverage existing state-level authority to reduce speed limits on 3 high crash corridors 
using a context-sensitive engineering study. They are also leveraging both of these tools to reduce 
speed limits at a neighborhood scale in particular zones.  


Oregon (Senate Bill 558) allows all cities in the state to establish a 20 mph speed limit on all non-arterial 
streets in residence districts under city jurisdiction. 


● In 2017, Portland was given the authority to lower residential speed limits from 25 to 20mph. In 
2019, the Legislature expanded this to all cities.  


Portland also has permission to use an “alternative method” for non-arterial streets that 
references the 85th percentile speeds but places greater emphasis on vulnerable users and the risk 
of a future crash. Locations where this alternative method is used will require an evaluation report 
after a two-year trial period focusing on the changes in the number of injury and fatal crashes. 
This methodology was approved in 2016 and the experimental period was extended to four-years 
to account for crash data report lag time.  


Minnesota Statute (Section 169.14, Subd. 5h - Speed limits on city streets) allows cities to establish 
speed limits on city streets without conducting an engineering and traffic study. Any city that uses this 
authority must also develop procedures to set speed limits based on national urban speed limit guidance 


 
6 Hu, Wen and Cicchino, Jessica B. (August 2018). Lowering the Speed Limit from 30 to 25 mph in Boston: Effects on Vehicle 
Speeds. Insurance Institute for Highway Safety. Arlington, VA. 
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and local crash history. The statute went into effect August 1, 2019 and it’s unclear if any city has made 
changes yet.  


In 2014, the New York State Legislature passed a bill lowering citywide speed limits from 30 to 25mph 
in New York City. Prior to this, family members of people killed in traffic crashes in New York 
campaigned with City Council members and local agencies to reduce the citywide speed limit. As New 
York City rolled out its Vision Zero campaign, the Action Plan called for City Hall to lead a campaign to 
reduce the citywide speed limit to 25 mph and for the Department of Transportation to create 25 mph 
arterial slow zones on dangerous arterials.  


The State Legislature also granted permission to establish an automated speed enforcement program 
involving cameras located in school zones. In 2019, having lowered speeding by over 60 percent in 
camera locations, the City obtained new authority to expand this program from 140 to 750 zones. 


New York City created numerous Neighborhood Slow Zones across the five boroughs in response to 
applications from communities. They generally include 20 mph on-street markings, signs, speed humps, 
and other traffic calming treatments. Neighborhood Slow Zones are typically small (about ¼ square mile) 
residential areas with low traffic volumes and minimal through traffic.  
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6 Additional Opportunities to Improve Road User Safety 


6.1 Engineering interventions to slow vehicles and improve safety for 
vulnerable road users 
By Dillon Fitch, Sonia Anthoine, Bingchu Chen, Salvador Grover 


Introduction  


Drivers are likely to choose speeds by categorizing roads based on their appearance and their adjacent 
land use (Charlton and Starkey, 2017). These categories are driven by psychological parameters such as 
perceptions, cognition, and memory, but also arise from complex behavior/environment interactions 
(Bucchi et al., 2012). When drivers choose speeds that are unsafe (for themselves or for vulnerable road 
users), transportation engineers can attempt to alter road environments to try and slow drivers (known as 
traffic calming). From a psychological perspective, traffic calming interventions are simply ways in 
which engineers attempt to increase the visual/cognitive workload of the driver for them to naturally 
reduce their speed. This increase in visual/cognitive workload can be achieved through several design 
interventions. While the reduction in vehicle speeds provide clear safety benefits (see prior section), many 
of the downstream safety benefits are not covered in this section. Below we list a small set of these 
interventions and synthesize the expected effects on driver speed and vulnerable user safety so they can 
be compared to other non-engineering interventions. 


Traffic Calming Interventions 


Speed bumps, humps, tables, and other similar interventions use the concept of vertical vehicle deflection 
to slow cars. By forcing vehicles up and over physical bumps, drivers naturally slow to keep control over 
their car. Current speed profiles and road context are important for deciding on an appropriate vertical 
deflection intervention and an expected speed reduction. Studies in Denmark and the United States have 
shown that the installation of a single speed bump reduced average speeds by 2.7 to 3.4 mph (Agerholm 
et al., 2017; Cottrell et al., 2006). Another American study found that installing multiple speed bumps in 
succession can reduce average speeds by 8 to 12 mph in some areas (Ponnaluri and Groce, 2005).  


Chicanes and lane shifts use horizontal deflection to slow vehicles. Chicanes have been found to reduce 
average speed by 1.3 to 3.2 mph (Agerholm et al., 2017; Kacprzak and Solowczuk, 2019; Lantieri et al., 
2015). Some European studies have also found that chicanes reduce average speeds, but that these 
reductions depend greatly on chicane design (i.e. the degree of deflection and the view of the road beyond 
the chicane) as well as the presence of other traffic-calming features (Barbosa et al., 2000; Kacprzak and 
Solowczuk, 2019; Lantieri et al., 2015). 


Medians separate opposing lanes of traffic on divided roadways. In Sweden, roads redesigned with 
median barriers had an 80 percent reduction in fatalities (Johansson, 2009). On the contrary, suburban 
roads in Texas (30-45mph) saw median presence resulted in higher speeds than when a median was not 
present (Fitzpatrick et al., 2001). The effect of median installation on driver speed is likely heavily 
dependent on context.  
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Road diets (lane reduction) are commonly used to change four-lane arterials to a two plus one (center turn 
lane) while adding bike infrastructure. Most studies demonstrate widespread safety benefits for road diets 
(four lanes to two plus one) (Lyles et al., 2012; Thomas, 2013). The expected effects of a road diet are 
reductions of speed between 2 and 5 mph with greatest reductions from the fastest drivers (although a few 
studies show slight increases in speed after road diets), and between 19 and 47 percent reduction in 
crashes (Thomas, 2013). 


Lane narrowing involves intentionally reducing the width of traffic lanes to slow traffic. This has reduced 
speeds by 1.4 to 4.9 mph in some contexts (Gross et al., 2009; Solowczuk and Kacprzak, 2019). In 
simulation, narrowing lanes have showed speed reductions of 1.4 mph per 1.6 foot reduction in lane width 
(Godley et al., 2004). 


Roundabouts have been found to reduce the speed of vehicles at intersections (Jensen, 2017) and have 
consistently shown to reduce all crashes in all intersection contexts in the range of 35-76% in the United 
States (Littell et al., 2006). However, more recent evidence suggests that safety for bicyclists may be 
more mixed (Jensen, 2017; Kullgren et al., 2019; Turner et al., 2019). The mixed effects of roundabouts 
on bicyclist safety is likely due to the importance of design details. For example, multilane roundabouts 
are more commonly found to reduce bicyclist safety compared to single lane roundabouts (DiGioia et al., 
2017; Reynolds et al., 2009). 


On-street parking increases the uncertainty and potential risk associated with traveling by any mode 
(Edquist et al., 2012). However, drivers adapt to parked cars and some studies show that in low speed 
roads, high parking densities correlate with slower speeds (Daisa and Peers, 1997) and fewer severe and 
fatal crashes (Marshall et al., 2008). Given the mixed evidence, road context is likely to strongly moderate 
any effects of on-street parking on speed and safety. 


Building setbacks have been found to affect speed on urban roads (Edquist et al., 2012), where small 
setbacks roads show a mean free-flow speed of approximately 1.5 mph less than comparable roads with 
large setbacks (Marshall et al., 2008). Although setbacks are not usually under the purview of 
transportation engineers and thus not normally considered a traffic calming mechanism, their effects 
highlight the need for coordinating zoning codes with road user safety. 


Bicycle focused interventions 


Few studies investigate the effect of bicycle infrastructure on vehicle speeds. Some studies describe the 
need to combine bike infrastructure and speed calming measures (discussed above), along with 
enforcement and changes to culpability laws to maximize cyclist safety (Alluri et al., 2017; Leden et al., 
2006; Morrison et al., 2019).  


Intersections are found to be the most dangerous areas for the safety of bicyclists. While conclusions on 
intersection treatments are mixed (Alluri et al., 2017; DiGioia et al., 2017; Reynolds et al., 2009), fewer 
crashes occurring at intersections where separated bicycle path approaches are deflected 6 to 16 feet away 
from the main road (Kondo et al., 2018; Schepers et al., 2011).  


Current studies that exist on the effects of bicycle infrastructure on safety are also mixed. In some studies, 
the use of color and high quality markings seem to have an adverse effect on bicyclist safety (Schepers et 
al., 2011). Some studies conclude that bicycle lanes increase safety (Chen et al., 2012; Kondo et al., 2018; 
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Kullgren et al., 2019) while others find they decrease safety (Alluri et al., 2017; DiGioia et al., 2017; 
Jensen, 2008; Meuleners et al., 2019; Reynolds et al., 2009). Other mixed safety outcomes are observed 
for bicycle crossings, bicycle boxes, separated medians, and lane width changes (Alluri et al., 2017; Chen 
et al., 2012; DiGioia et al., 2017; Jensen, 2008; Kim et al., 2012; Meuleners et al., 2019; Reynolds et al., 
2009; Turner et al., 2011). While evidence is mixed for many bike focused interventions, protected bike 
lanes and bike boulevards more consistently show increases in bicyclist safety (DiGioia et al., 2017; 
Marshall and Ferenchak, 2019; Reynolds et al., 2009; Teschke et al., 2012). 


Pedestrian focused interventions  


Besides the traffic calming interventions above, the link between pedestrian focused interventions and 
vehicle speed is not commonly reported in the primary literature. So while pedestrian interventions 
typically focus on reducing vehicle speed, reducing pedestrian exposure, and increasing visibility, most 
studies focus only on crash and injury outcomes (Elvik, 2009; Peden et al., 2004; Retting et al., 2003; 
Zegeer and Bushell, 2012). Many studies find that engineering changes are the most effective 
interventions at reducing pedestrian injury and fatality rates (Grundy et al., 2009; Mutabazi, 2010; Stoker 
et al., 2015). Highly effective treatments include single-lane roundabouts, exclusive pedestrian signal 
phasing, curb extensions, pedestrian refuge islands, and pedestrian plazas (Kang, 2019; Retting et al., 
2003). These treatments have been found to reduce pedestrian-vehicle crashes by 40 to 70% (Kang, 2019; 
Retting et al., 2003). 


Poor visibility is one of the greatest risk factors for pedestrians - In the US, more than 60 percent of all 
fatal vehicle-pedestrian collisions occur in low lighting (Stoker et al., 2015). It is commonly accepted that 
there is an inverse relationship between pedestrian fatalities and roadway and adjacent-to-roadway 
illumination (Griswold et al., 2011; Sullivan and Flannagan, 2002), however expected effects of adding 
pedestrian lighting are hard to synthesize due to a wide range of experimentation. 


Conclusions 


In this synthesis we were not able to review the myriad of engineering interventions that are currently 
used to slow vehicles and protect vulnerable road users. Instead, we highlighted some key interventions 
and provided a synthesis of the expected effects of these interventions to allow a magnatude comparison 
between engineering-based and non-engineering-based interventions. Extensive reviews are available for 
evaluations of many more interventions (Brown et al., 2017; Campbell et al., 2004). 


Bibliography 


Agerholm, N., Knudsen, D., Variyeswaran, K., 2017. Speed-calming measures and their effect on driving 
speed – Test of a new technique measuring speeds based on GNSS data. Transp. Res. Part F Traffic 
Psychol. Behav. 46, 263–270. https://doi.org/10.1016/j.trf.2016.06.022 


Alluri, P., Raihan, M.A., Saha, D., Wu, W., Huq, A., Nafis, S., Gan, A., Florida International University, 
M., Transportation, F.D. of, 2017. Statewide Analysis of Bicycle Crashes 212p. URL 
http://www.fdot.gov/research/Completed_Proj/Summary_SF/FDOT-BDV29-977-23-
rpt.pdf%0Ahttps://rosap.ntl.bts.gov/view/dot/32431%0Ahttps://trid.trb.org/view/1472364 


Barbosa, H.M., Tight, M.R., May, A.D., 2000. A model of speed profiles for traffic calmed roads. Transp. 
Res. Part A Policy Pract. 34, 103–123. https://doi.org/10.1016/S0965-8564(98)00067-6 







60 
 


Brown, V., Moodie, M., Carter, R., 2017. Evidence for associations between traffic calming and safety 
and active transport or obesity: A scoping review. J. Transp. Heal. 7, 23–37. 
https://doi.org/10.1016/J.JTH.2017.02.011 


Bucchi, A., Sangiorgi, C., Vignali, V., 2012. Traffic Psychology and Driver Behavior. Procedia - Soc. 
Behav. Sci. 53, 972–979. https://doi.org/10.1016/j.sbspro.2012.09.946 


Campbell, B., Zegeer, C., Huang, H., Cynecki, M., 2004. A review of pedestrian safety research in the 
United States and abroad. URL http://trid.trb.org/view.aspx?id=697038 


Charlton, S.G., Starkey, N.J., 2017. Driving on urban roads: How we come to expect the ‘correct’ speed. 
Accid. Anal. Prev. 108, 251–260. https://doi.org/10.1016/j.aap.2017.09.010 


Chen, L., Chen, C., Srinivasan, R., McKnight, C.E., Ewing, R., Roe, M., 2012. Evaluating the safety 
effects of bicycle lanes in New York City. Am. J. Public Health 102, 1120–1127. 
https://doi.org/10.2105/AJPH.2011.300319 


Cottrell, W.D., Kim, N., Martin, P.T., Perrin, H.J., 2006. Effectiveness of traffic management in Salt Lake 
City, Utah. J. Safety Res. 37, 27–41. https://doi.org/10.1016/j.jsr.2005.08.007 


Daisa, J., Peers, J., 1997. Narrow Residential Streets: Do They Really Slow Down Speeds? Advances II. 


DiGioia, J., Watkins, K.E., Xu, Y., Rodgers, M., Guensler, R., 2017. Safety impacts of bicycle 
infrastructure: A critical review. J. Safety Res. 61, 105–119. 
https://doi.org/10.1016/j.jsr.2017.02.015 


Edquist, J., Rudin-Brown, C.M., Lenné, M.G., 2012. The effects of on-street parking and road 
environment visual complexity on travel speed and reaction time. Accid. Anal. Prev. 45, 759–765. 
https://doi.org/10.1016/j.aap.2011.10.001 


Elvik, R., 2009. The non-linearity of risk and the promotion of environmentally sustainable transport. 
Accid. Anal. Prev. 41, 849–855. https://doi.org/10.1016/j.aap.2009.04.009 


Fitzpatrick, K., Carlson, P., Brewer, M., Wooldridge, M., 2001. Driver Speed on Suburban Streets. 
Transp. Res. Rec. 18–25. https://doi.org/10.3141/1751-03 


Godley, S.T., Triggs, T.J., Fildes, B.N., 2004. Perceptual lane width, wide perceptual road centre 
markings and driving speeds. Ergonomics 47, 237–256. 
https://doi.org/10.1080/00140130310001629711 


Griswold, J., Fishbain, B., Washington, S., Ragland, D.R., 2011. Visual assessment of pedestrian crashes. 
Accid. Anal. Prev. 43, 301–306. https://doi.org/10.1016/j.aap.2010.08.028 


Gross, F., Jagannathan, R., Hughes, W., 2009. Two low-cost safety concepts for two-way, stop-controlled 
intersections in rural areas. Transp. Res. Rec. 10, 11–18. https://doi.org/10.3141/2092-02 


Grundy, C., Steinbach, R., Edwards, P., Green, J., Armstrong, B., Wilkinson, P., 2009. Effect of 20 mph 
traffic speed zones on road injuries in London, 1986-2006: Controlled interrupted time series 
analysis. BMJ 339, 31. https://doi.org/10.1136/bmj.b4469 







61 
 


Jensen, S.U., 2017. Safe roundabouts for cyclists. Accid. Anal. Prev. 105, 30–37. 
https://doi.org/10.1016/j.aap.2016.09.005 


Jensen, S.U., 2008. Bicycle Tracks and Lanes: a Before-After Study. Accid. Anal. Prev. 40, 742–750. 


Johansson, R., 2009. Vision Zero - Implementing a policy for traffic safety. Saf. Sci. 47, 826–831. 
https://doi.org/10.1016/j.ssci.2008.10.023 


Kacprzak, D., Solowczuk, A., 2019. Effectiveness of Road Chicanes in Access Zones to a Village at 70 
km/h Speed Limit. IOP Conf. Ser. Mater. Sci. Eng. 471. https://doi.org/10.1088/1757-
899X/471/6/062010 


Kang, B., 2019. Identifying street design elements associated with vehicle-to-pedestrian collision 
reduction at intersections in New York City. Accid. Anal. Prev. 122, 308–317. 
https://doi.org/10.1016/j.aap.2018.10.019 


Kim, M., Kim, E., Oh, J., Jun, J., 2012. Critical factors associated with bicycle accidents at 4-legged 
signalized urban intersections in South Korea. KSCE J. Civ. Eng. 16, 627–632. 
https://doi.org/10.1007/s12205-012-1055-1 


Kondo, M.C., Morrison, C., Guerra, E., Kaufman, E.J., Wiebe, D.J., 2018. Where do bike lanes work 
best? A Bayesian spatial model of bicycle lanes and bicycle crashes. Saf. Sci. 103, 225–233. 
https://doi.org/10.1016/j.ssci.2017.12.002 


Kullgren, A., Stigson, H., Ydenius, A., Axelsson, A., Engström, E., Rizzi, M., 2019. The potential of 
vehicle and road infrastructure interventions in fatal bicyclist accidents on Swedish roads—What 
can in-depth studies tell us? Traffic Inj. Prev. 20, S7–S12. 
https://doi.org/10.1080/15389588.2019.1610171 


Lantieri, C., Lamperti, R., Simone, A., Costa, M., Vignali, V., Sangiorgi, C., Dondi, G., 2015. Gateway 
design assessment in the transition from high to low speed areas. Transp. Res. Part F Traffic 
Psychol. Behav. 34, 41–53. https://doi.org/10.1016/j.trf.2015.07.017 


Leden, L., Wikström, P.E., Gårder, P., Rosander, P., 2006. Safety and accessibility effects of code 
modifications and traffic calming of an arterial road. Accid. Anal. Prev. 38, 455–461. 
https://doi.org/10.1016/j.aap.2005.11.002 


Littell, R.C., Milliken, G.A., Stroup, W.W., Wolfinger, R.D., Schabenberger, O., 2006. SAS for Mixed 
Models, Second Edi. ed. SAS Institute Inc., Cary, NC. 


Lyles, R.W., Siddiqui, M.A., Taylor, W.C., Malik, B.Z., Siviy, G., Haan, T., 2012. Safety and 
Operational Analysis of 4-lane to 3-lane Conversions (Road Diets) in Michigan Final Report. 


Marshall, W.E., Ferenchak, N.N., 2019. Why cities with high bicycling rates are safer for all road users. J. 
Transp. Heal. 13, 100539. https://doi.org/10.1016/j.jth.2019.03.004 


Marshall, W.E., Garrick, N.W., Hansen, G., 2008. Reassessing on-street parking. Transp. Res. Rec. 45–
52. https://doi.org/10.3141/2046-06 







62 
 


Meuleners, L.B., Stevenson, M., Fraser, M., Oxley, J., Rose, G., Johnson, M., 2019. Safer cycling and the 
urban road environment: A case control study. Accid. Anal. Prev. 129, 342–349. 
https://doi.org/10.1016/j.aap.2019.05.032 


Morrison, C.N., Thompson, J., Kondo, M.C., Beck, B., 2019. On-road bicycle lane types, roadway 
characteristics, and risks for bicycle crashes. Accid. Anal. Prev. 123, 123–131. 
https://doi.org/10.1016/j.aap.2018.11.017 


Mutabazi, M., 2010. Sight obstruction at at-grade pedestrian crossings: A review of the understanding of 
the meaning of zigzag lines. Saf. Sci. 48, 283–287. https://doi.org/10.1016/j.ssci.2009.10.003 


Peden, M., Scurfield, R., Sleet, D., Mohan, D., Hyder, A.A., Jarawan, E., Mathers, C., 2004. World report 
on road traffic injury prevention. Med. J. Armed Forces India 61, 91. https://doi.org/10.1016/s0377-
1237(05)80135-2 


Ponnaluri, R. V., Groce, P.W., 2005. Operational effectiveness of speed humps in traffic calming. ITE J. 
(Institute Transp. Eng. 75, 26–30. 


Retting, R.A., Ferguson, S.A., McCartt, A.T., 2003. A Review of Evidence-Based Traffic Engineering 
Measures Designed to Reduce Pedestrian-Motor Vehicle Crashes. Am. J. Public Health 93, 1456–
1463. https://doi.org/10.2105/AJPH.93.9.1456 


Reynolds, C.C.O., Harris, M.A., Teschke, K., Cripton, P.A., Winters, M., 2009. The impact of 
transportation infrastructure on bicycling injuries and crashes: A review of the literature. Environ. 
Heal. A Glob. Access Sci. Source. https://doi.org/10.1186/1476-069X-8-47 


Schepers, J.P., Kroeze, P.A., Sweers, W., Wüst, J.C., 2011. Road factors and bicycle-motor vehicle 
crashes at unsignalized priority intersections. Accid. Anal. Prev. 43, 853–861. 
https://doi.org/10.1016/j.aap.2010.11.005 


Solowczuk, A., Kacprzak, D., 2019. Change of Acoustic Climate Following Introduction of Road 
Narrowing on Divided Street. IOP Conf. Ser. Mater. Sci. Eng. 471. https://doi.org/10.1088/1757-
899X/471/6/062011 


Stoker, P., Garfinkel-Castro, A., Khayesi, M., Odero, W., Mwangi, M.N., Peden, M., Ewing, R., 2015. 
Pedestrian Safety and the Built Environment: A Review of the Risk Factors. J. Plan. Lit. 30, 377–
392. https://doi.org/10.1177/0885412215595438 


Sullivan, J.M., Flannagan, M.J., 2002. The role of ambient light level in fatal crashes: Inferences from 
daylight saving time transitions. Accid. Anal. Prev. 34, 487–498. https://doi.org/10.1016/S0001-
4575(01)00046-X 


Teschke, K., Harris, M.A., Reynolds, C.C.O., Winters, M., Babul, S., Chipman, M., Cusimano, M.D., 
Brubacher, J.R., Hunte, G., Friedman, S.M., Monro, M., Shen, H., Vernich, L., Cripton, P.A., 2012. 
Route infrastructure and the risk of injuries to bicyclists: A case-crossover study. Am. J. Public 
Health 102, 2336–2343. https://doi.org/10.2105/AJPH.2012.300762 







63 
 


Thomas, L., 2013. White Paper Series Road Diet Conversions: A Synthesis of Safety Research. URL 
www.pedbikeinfo.org 


Turner, B., Partridge, R., Turner, S., Corben, B., Woolley, J., Stokes, C., Oxley, J., Stephan, K., 
Steinmetz, L., St, T., 2019. Peer-reviewed papers Original Road Safety Research Safety solutions on 
mixed use urban arterial roads, Journal of the Australasian College of Road Safety. 


Turner, S., Wood, G., Hughes, T., Singh, R., 2011. Safety performance functions for bicycle crashes in 
New Zealand and Australia. Transp. Res. Rec. 66–73. https://doi.org/10.3141/2236-08 


Zegeer, C. V., Bushell, M., 2012. Pedestrian crash trends and potential countermeasures from around the 
world. Accid. Anal. Prev. 44, 3–11. https://doi.org/10.1016/j.aap.2010.12.007 


  







64 
 


6.2 Road and vehicle design improvements to improve safety 
By Offer Grembek 


Road design and operations 


Practitioners are constantly faced with the need to identify effective safety countermeasures. While the 
implementation depends on the context at the actual location, there is a need to have a research-based 
baseline to quantify the expected effectiveness of a countermeasure. One commonly method to achieve 
that is using crash modification factors (CMF). 


A CMF is an estimate of the change in crashes expected after implementation of a countermeasure. CMFs 
are applied to the estimated crashes without treatment to compute the estimated crashes with treatment. A 
CMF less than 1.0 indicates that a treatment has the potential to reduce crashes, while a CMF greater than 
1.0 indicates that a treatment has the potential to increase crashes. The FHWA CMF Clearinghouse is a 
web-based database of CMFs along with supporting documentation to help users identify the most 
appropriate countermeasure for their safety needs. The CMF Clearinghouse contains more than 3,000 
CMFs for various design and operational features and also provides detailed information for each CMF to 
help users identify applicable scenarios and the related quality of the CMF. The most applicable CMF 
should be listed for each countermeasure along with the standard error (if available) and applicable crash 
types and severities. 


In a preliminary effort to identify the most pertinent crash types for California we have generated some 
descriptive crash statistics for California. While this basic analysis is only an initial effort and not an in-
depth more compressive analysis desired, it is a good first step to flag crashes of interest across the state 
and a set of countermeasures that can help alleviate such crashes. The guiding principle for this analysis 
were that fatal and severe crashes are the remediation highest priority. To this end, the police reported 
injury crashes from California for 2014-2018 were collected from the Statewide Integrated Traffic 
Records System (SWITRS). Using this data the proportion of fatal and severe crashes as part of the total 
number of reported injury crashes was calculated for crash types. The crash types were based on a 
combination of two coded crash variables “Type of Collision” and “Primary Collison Factor Violation 
Category”. This was done across three different types of road users: vehicles, pedestrians, and bicyclists. 
In an effort to limit the focus to common crash types, the calculation of the fatal and severe proportion 
was only executed for crash types that meet a certain frequency as specified for each table below. By 
applying this logic, we are able to identify a preliminary list dominant fatal and severe crash types. 


Table 1. Documentation of Proven Countermeasures by NHTSA and FHWA 
Crash type Fatal & Severe (FS) All injuries (A) FS/A (%) 


Head-On (DUI) 1421 5577 0.2548 


Overturned (DUI) 1011 4308 0.2347 


Head-On (Wrong Side) 1282 5635 0.2275 


Hit Object (DUI) 4865 23549 0.2066 







65 
 


Broadside (DUI) 1194 7361 0.1622 


 


As demonstrated in Table 1, a large number of fatal and severe crashes are head on or overturned 
vehicles. Some of these can be alleviated by better road design features that provide better road side 
barriers and better separation from head on traffic. The CMF clearinghouse can provides a list of quality 
CMF’s that are expected to reduce such crash. 


A wide and varied range of highway engineering features are also effective in speed management, 
including surface treatments, dynamic and static signage, and roundabouts (FHWA, 2018b). Highway 
engineering features that are effective in speed management include: 


• Vertical Deflections Within the Roadway (e.g., speed bumps) 
• Horizontal Deflections/Roadway Narrowing (e.g., bulb outs, chicanes, center islands, lane narrowing) 
• Surface Treatments and Markings (e.g., rumble strips, transverse bars) 
• Vertical Delineation (e.g., landscaped medians) 
• Dynamic Signing (e.g., speed activated speed limit signs, speed activated warning signs) 
• Static Signing (chevron signs) 
• Intersection Treatments (roundabouts) 
• Gateway Entrance Treatments (to reduce entry speed into communities) 


These examples are just a few of the proven countermeasures too numerous to be listed in this report. 
However, detailed descriptions of these countermeasures are maintained by NHTSA, FHWA, and CDC 
(Table 2). The sources listed in Table 2 describe conditions under which various countermeasures might 
be deployed and ratings of expected effectiveness. Crash modification factors (CMF) (i.e., percentage of 
crashes reduced with implementation), are listed for many of the countermeasures, and such factors can 
be used to calculate cost-benefit estimates. The documents demonstrate that continued application of 
currently available proven countermeasures can extend the decades-long trends toward greater road 
safety. 


There are few universal estimates of cost savings if sets of countermeasures were administered on a 
national scale—however, AAFTS issued a report in 2017 (AAAFTS, 2017) that projects the costs and 
benefits of meeting current infrastructure needs on a nationwide basis: 


“Cost-effective infrastructure investments (i.e., those for which the benefits exceed the costs) 
represent an opportunity to improve safety on U.S. highways and streets. This report makes a 
conservative estimate of such current infrastructure improvement needs. The estimates 
developed in this report indicate that current infrastructure improvement needs in the U.S. for 
the roadway types and functional classes listed above would cost $146 billion to address. If all 
of these needs were addressed, the present value of the 20-year safety benefits would be $348 
billion, with a benefit-cost ratio of 2.4. In other words, benefits of $2.40 could be achieved for 
every $1.00 spent on infrastructure improvement. Addressing these needs could reduce 
63,700 fatalities and more than 350,000 serious injuries over 20 years.” (AAAFTS, 2017, 
Page 2).” 
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Table 2. Documentation of Proven Countermeasures by NHTSA and FHWA 
Countermeasure Documentation Brief 


Description 
Countermeasures that work: A 
highway safety countermeasure guide 
for State Highway Safety Offices. 
National Highway Traffic Safety 
Administration (NHTSA). (Richard et 
al., 2018). 
Web Link: NHTSA Countermeasures 
that Work 


The guide is a basic reference to assist State Highway Safety 
Offices (SHSOs) in selecting effective, evidence based 
countermeasures for traffic safety problem areas. 
“The guide describes major strategies and countermeasures that are 
relevant to SHSOs; summarizes strategy/countermeasure use, 
effectiveness, costs, and implementation time; and provides 
references to the most important research summaries and individual 
studies.” 


Crash Modification Clearinghouse 
(University of North Carolina) Web 
Link: CMF Clearinghouse 


“The CMF Clearinghouse User Guide provides information about 
crash modification factor (CMF) basics for those unfamiliar with 
CMFs and guidance on how to conduct searches on the CMF 
Clearinghouse. It also provides advanced tips and functionality for 
more experienced users.” 


Office of Safety: Proven Safety 
Countermeasures, Federal Highway 
Administration (FHWA, 2017). 
Web Link: FHWA Proven 
Countermeasures 


“This list of Proven Safety Countermeasures has now reached a 
total of 20 treatments and strategies that practitioners can 
implement to successfully address roadway departure, intersection, 
and pedestrian and bicycle crashes. Among the 20 Proven Safety 
Countermeasures are 
several crosscutting strategies that address multiple safety focus 
areas.” 


 


Summary 
There is a body of literature that can support practitioners in identifying a set of road design 
improvements to reduce crashes of all modes. 


 


Vehicle-based road-user protection for vehicle occupants and vulnerable street users 


This section considers safety improvements that provide injury protection in a direct or indirect manner. 
Direct injury protection systems typically serve as a physical barrier that restricts the damage inflicted to 
the user in an accident. Examples are helmets and restraint systems such as seat-belts and airbags. Indirect 
injury protection systems typically enhance (or impair) the users’ capability to prevent (or cause) a crash, 
and reduce (or increase) its severity. Some systems enhance visibility (e.g., daytime running lights) or the 
operational control of a vehicle (e.g., electronic stability control), while other systems impair the 
operational control of an individual (e.g., childproof doors) [Grembek, 2010]. 


 


There are two typical methods to estimate the actual effectiveness of safety measures, before-after studies 
and cross-sectional studies. In before-after studies we measure safety before the treatment by counting the 
number of collisions in the ’before’ period and then measure again by counting the number of collisions 
in the ’after’ period. If nothing else changed, the difference is attributed to the treatment. However, the 
traffic environment changes with time. Therefore, we need to compare the safety that would have been 
experienced in the ’after’ period had treatment not been applied, to the expected safety of the treated 
entity in the after period [Hauer, 1997]. In cross-sectional studies we compare the safety of one group of 
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entities with some common feature to the safety of a different group of entities not having that feature, in 
order to assess the safety effect of that feature. 


An extensive review of published reports and public databases was conducted, to identify relevant 
information for protection systems that fall within the scope of this effort. Table 3 below summarizes 
sources that provide information about the effectiveness of vehicle-based user protection improvements. 


Table 3. Documentation of Proven Countermeasures by NHTSA, FHWA, and CDC 
Countermeasure Documentation Brief Description 


Motor Vehicle Safety Web Site, Centers 
for Disease Control (CDC). Web Link: 
CDC Motor Vehicle Safety 


This web site provides statistics and countermeasures for 
a number of topic areas, including Child Passenger 
Safety, Seat Belts, Teen Drivers, Older Adult Drivers, 
Impaired Driving, Distracted Driving, Pedestrian Safety, 
Tribal Road Safety, Motorcycle Safety, Bicycle Safety 


Elvik, R., Høye, A., Vaa, T. and Sørensen, 
M. (2009), "Vehicle Design and Protective 
Devices", The Handbook of Road Safety 
Measures, Emerald Group Publishing 
Limited, pp. 543-731 


The Handbook of Road Safety Measures gives state-of-the-
art summaries of current knowledge regarding the effects of 
128 road safety measures. It covers all areas of road safety 
including: traffic control; vehicle inspection; driver training; 
publicity campaigns; police enforcement; and, general 
policy instruments. This section will highlight a sub-set of 
effective vehicle-based elements that can provide protection 
to vehicle occupants and non-occupant vulnerable street 
users. 
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6.3 Emerging technological opportunities to improve safety 
By Offer Grembek 


We are heading into an era of improved vehicle and infrastructure technology. The exact trajectory of this 
era cannot be charted precisely; however, there will almost certainly be major impacts on safety. 


A considerable amount of research is beginning to describe the safety benefits of various levels of 
emerging technology. For example, a recent AAAFTS report (Benson et al., 2018) examines the potential 
impacts of forward collision warning (FCW), automatic emergency braking (AEB), lane departure 
warning (LDW), lane keeping assistance (LKA), and blind spot warning (BSW) systems. The report does 
not attempt to specifically estimate the number of crashes that would be prevented if these technologies 
were implemented, but provides estimates of the types of crashes, injuries, and fatalities that potentially 
could be prevented based on the profile of crash types in 2016. 
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6.4 Other promising policies to improve safety  
By Offer Grembek, Aditya Medury, and Ibrahim Itani 


Lowering BAC limit from 0.08 to 0.05 


Background 
One main traffic safety concern is driving after alcohol consumption. In 2016, 33% of traffic fatalities 
(12,514 fatalities) involved a driver with a blood alcohol level (BAC) above 0.01 g/dL (NHTSA, 2018). 
The estimated economic impact of alcohol impaired crashes—those involving drivers with illegal BAC 
levels above 0.08 g/dL—comprised $44 billion of the estimated total of $242 billion caused by all crashes 
in 2010. These calculations include tangible costs such as property damage, medical bills and increased 
traffic congestion. This value rises to a staggering $201.1 billion dollars when quality of life valuations 
are considered (NHTSA, 2017b).  


Elevated alcohol levels impact various aspects of driving performance including perception reaction (P-R) 
time, braking ability, tracking performance, distance estimation, lane deviation and speed variation. P-R 
time is the duration required for a driver to observe and react to a roadway obstruction. Several studies 
have examined the effects of elevated BACs on P-R time due to its importance in designing a safe 
roadway. 


Two key national reports (NAS, 2018; NTSB, 2013) have already identified this as a major issue and 
have generated much debate. 


Effect of alcohol on perception and reaction times: 
While most of the research indicates that there is significant impairment on perception reaction (P-R) time 
above 0.08 g/dL, many studies indicate that P-R time starts to deteriorate at much lower BAC levels, 
including studies suggesting that the deterioration starts at BAC levels of 0.02 g/dL (Moskowitz et al., 
2000) 


Simple reaction times were found to be impaired at low blood alcohol levels by several studies including 
those conducted by Wang et al. (1992), which used a visual stimulus (0.047 g/dL), and by Baker et al. 
(1985), which used auditory and visual stimuli (0.055%). 


Choice reaction time was found to be affected by BAC levels as low as 0.02 g/dL for a moving visual 
stimulus, and 0.04 g/dL for a driving simulator task (Gengo et al., 1990; MacArthur and Sekuler, 1982). 


Human laboratory research has shown that BACs above 0.05 g/dl significantly impair performance on 
some motor tasks such as tracking, tapping, reaction time, and body sway (Mitchell, 1985; for reviews see 
Eckardt et al., 1998; Finnigan and Hammersley, 1992, Brumback et al, 2007). 


Table 1. Consistent Impairment Effects at Different Blood Alcohol Levels 
(adapted from Moskowitz et al., 2000) 


BAC (g/dL) Consistent Impairment Effect 
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0.001 Driving Simulator Lane Deviations, Divided Attention 


0.01 Drowsiness 


0.03 Vigilance 


0.04 Perception, Visual Functions 


0.05 Tracking 


0.06 Cognitive Tasks, Psycomotor Skills, Choice Reaction Time 


0.08 Legal limit 


0.1 Simple Reaction Time, Critical Flicker Fusion 


 


Epidemiological studies of BAC level on Crash Risk 
Using data from crash and control subjects from Long Beach, CA and Fort Lauderdale, FL during 
1996-1998, Peck et al. (2008) found that elevated relative risks (RR) were observed for drivers from 
various age groups when BAC levels reached 0.05% or higher. Among drivers 21 and over the risk of 
being in a crash started increasing at a BAC of 0.05% (RR = 1.07), and those risks continued to 
increase at 0.08% (RR = 1.64) and 0.10% (RR = 2.43) but on a less steep curve than for drivers under 
21. 


Lacey et al. (2016) conducted a case-control study in Virginia Beach, Virginia, that estimated how a 
driver's use of alcohol, drugs, or a combination of the two contributed to crash risk. Biological samples 
were collected from more than 3,000 drivers from local crash scenes (cases) and 6,000 non- crash 
drivers (controls) matched 1 week later according to the time and location of the initial crash. Drivers 
were found to be 2.07 more likely to be involved in a crash if they had a BAC of 0.05% when compared 
to controls, and drivers who had a BAC of 0.08% were 3.93 times more likely to be involved in a crash. 
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Figure 1. Relative Crash Risk by Driver BAC Level and Age (source: Peck et al (2008)) 


Effect of lowering BAC level on alcohol-related traffic crashes: 
Albalate (2008) evaluated the effectiveness of lowering the BAC limit to 0.05% in eight European 
countries that changed their policies between 1991 and 2003 and found that lowering the BAC limit to 
0.05% was effective in reducing fatality rates (per million people) by 4.3% and reducing fatality 
rates/km by 6.1%. 


In 1991, Australian Capital Territory changed BAC level from .08% to .05%, and Brooks and Zaal 
(1993) estimated that there was 41% less incidence of drink-driving at BAC above 0.15%, and a 
reduction of about 90% in drink-driving at BAC between 0.05% and 0.08%. Post-crash data showed 
35% fewer drivers with BAC above 0.10%. 


Nagata et al (2008) estimated that the rate of alcohol-related traffic fatalities per billion kilometers 
driven decreased by 38% in the post-law period after Japan reduced BAC from 0.05% to 0.03% in 
June 2002. 


Eisenberg (2003) used a large panel of annual state-level data covering the period 1982–2000 for U.S. 
states to assess the impact of lowering BAC level to 0.08 and found a reduction of 3.1% in fatal crash 
rate (per 10,000 drivers). 
 
 


 
Figure 2. Alcohol-related traffic fatalities (per billion km driven) in Japan (Source: Nagata et al (2008) 


Burden on traffic safety: 
In 2017, 29% of traffic fatalities in the United States (and 31% of all fatalities in California), involved 
a driver with a blood alcohol level (BAC) above 0.08 g/dL (NHTSA, 2018). 


Among fatalities with drivers with BAC level above 0.01 g/dL, 5% of traffic fatalities nationally and in 
California occurred between the ranges of 0.05-0.079 g/dL.  
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BAC Limits worldwide 
Most countries in Europe have establish BAC limits of 0.05 g/dL or less. Globally, many other 
countries have BAC limits that are less than 0.08 g/dL. 


 
 


Roadway design considerations 
The diminished performance is not accounted for in perception reaction time assumptions in 
current design standards and could render parts of the transportation system unsafe (Itani and 
Grembek, in preparation). 


According to the AASHTO code (2001), safe stopping sight distance is an integral factor in roadway 
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design. Perception reaction time is used in determining the minimum required stopping sight distance at 
different speeds. Sight distance factors into roadway design via several features including turning radii 
and grades. The AASHTO code uses a P-R time of 2.5 seconds in sight distance calculations to 
determine brake reaction distance. Brake reaction distance is the distance travelled by a driver during 
the time between exposure to stimulus and when the driver applies the brake. Simple unexpected 
reaction tasks require 1.5 seconds, while more complex tasks require 2.5 seconds—the 2.5 seconds 
exceeds the 90th percentile required brake reaction time (Johansson and Rumar, 1971). 


Considering the typical speed limit of 70 mph on many U.S. highways, the currently required stopping 
sight distance is 730 ft. One study indicates that the increase in P-R time could be as significant as 17% 
for a blood alcohol level of 0.08 g/dL (Moskowitz et al. 2000). If the required P-R time increases by 
17%, the required stopping sight distance is increased by 41.3 ft. Therefore, for a constant sight 
distance, this increase in P-R time requires a decrease in the speed limit. While many roads are designed 
to provide more than the minimum required stopping sight distance, the factor of stopping sight distance 
may be the limiting design element for some roadways. Thus, some roads that are currently considered 
safe may actually be deemed unsafe when this potential increase in P- R time is taken into account (Itani 
and Grembek, in preparation). 


References 


Albalate, D., 2008. Lowering blood alcohol content levels to save lives: the European experience. 
Journal of Policy Analysis and Management: The Journal of the Association for Public Policy Analysis 
and Management, 27(1), pp.20-39. 


Baker, S.J., Chrzan, G.J., Park, C.N., Saunders, J.H., 1985. Validation of human behavioral tests 
using ethanol as a CNS depressant model. Neurobehav. Toxicol. Teratol. 


Brumback, T., Cao, D. and King, A., 2007. Effects of alcohol on psychomotor performance and 
perceived impairment in heavy binge social drinkers. Drug and alcohol dependence, 91(1), pp.10-17. 


Brooks, C. and Zaal, D., 1993. Effects of a reduced alcohol limit for driving. In Proceedings 
International Council on Alcohol, Drugs and Traffic Safety Conference (Vol. 1993, pp. 1277-1288). 
International Council on Alcohol, Drugs and Traffic Safety. 


Eckardt MJ, File SE, Gessa GL, Grant KA, Guerri C, Hoffman PL, Kalant H, Koob GF, Li T-K, 
Tabakoff B. Effects of moderate alcohol consumption on the central nervous system. Alcohol. Clin. 
Exp. Res. 1998;22:998–1040. 


Eisenberg, D., 2003. Evaluating the effectiveness of policies related to drunk driving. Journal of 
policy Analysis and management, 22(2), pp.249-274. 


Finnigan F, Hammersley R. Effects of alcohol on performance. In: Jones DM, Smith AP, editors. 
Handbook of Human Performance, Vol. 2: Health and Performance. Academic Press; London: 1992. pp. 
73–126. 


Itani I., Grembek O., Policy Implications of an Increased Perception Reaction Time for Drivers under 
the Legal Blood Alcohol Concentration Limit. In preparation. 


Gengo, F.M., Gabos, C., Straley, C., Manning, C., 1990. The pharmacodynamics of ethanol: effects 
on performance and judgment. J. Clin. Pharmacol. 30 8 , 748–754. 


Lacey, J.H., Kelley-Baker, T., Berning, A., Romano, E., Ramirez, A., Yao, J., Moore, C., Brainard, K., 
Carr, K., Pell, K. and Compton, R., 2016. Drug and alcohol crash risk: a case-control study (No. DOT 







74 
 


HS 812 355). United States. National Highway Traffic Safety Administration. Office of Behavioral 
Safety Research. 


MacArthur, R.D., Sekuler, R., 1982. Alcohol and motion perception. Percept. Psychophys. 31 5 , 502–
505. 


Mitchell M. Alcohol-induced impairment of central nervous system function: Behavioral skills involved 
in driving. J. Stud. Alcohol. 1985;10(Suppl):109–116. 


Moskowitz, H., Zador, P., Smiley, A., Fiorentino, D., Burns, M., 2000. Driver Characteristics and 
Impairment at Various BAC’s. Washington, DC: National Highway Traffic Safety Administration. 


Nagata, T., Setoguchi, S., Hemenway, D.E. and Perry, M.J., 2008. Effectiveness of a law to 
reduce alcohol-impaired driving in Japan. Injury prevention, 14(1), pp.19-23. 


National Highway Safety Administration, 2018. Alcohol-Impaired-Driving: 2017 Data. 


National Academies of Sciences, Engineering, and Medicine 2018. Getting to Zero Alcohol-Impaired 
Driving Fatalities: A Comprehensive Approach to a Persistent Problem. Washington, DC: The National 
Academies Press. https://doi.org/10.17226/24951 


National Transportation Safety Board. 2013. Reaching Zero: Actions to Eliminate Alcohol-Impaired 
Driving. Safety Report NTSB/SR-13/01. Washington, DC: NTSB. 


Peck, R.C., Gebers, M.A., Voas, R.B. and Romano, E., 2008. The relationship between blood 
alcohol concentration (BAC), age, and crash risk. Journal of safety research, 39(3), pp.311-319. 


Wang, M.Q., Taylor-Nicholson, M.E., Airhihenbuwa, C.O., Mahoney, B.S., Fitzhugh, E.C., 
Christina, R., 1992. Psychomotor and visual performance under the time-course effect of alcohol. 
Percept. Mot. Skills 75 3_suppl , 1095–11








 


 
 
 


   


  
 
 
 
 
 


 
CalSTA Report of Findings 


 
AB 2363  
Zero Traffic Fatalities Task Force 
 
 
 
 
 
 
 
 
 
 
 
 
January 2020 
 


 


 


 


   


  
 


   











AB 2363 Zero Traffic Fatalities Task Force 
CalSTA Report of Findings 


 


 i 


Table of Contents 
1.0 Executive Summary ............................................................................................................. 1 
2.0 Introduction and Background ............................................................................................... 3 


2.1. Traffic Fatalities and Injuries, Speed, and Safety ......................................................... 3 
2.2. Trends, Context, and Considerations ........................................................................... 6 
2.3. The 85th Percentile Speed – An Overview .................................................................... 7 
2.4. AB 2363 – Zero Traffic Fatalities Task Force ............................................................... 8 
2.5. Zero Traffic Fatalities Task Force and Advisory Group Members ................................ 9 
2.6. Report of Findings – Approach and Timeline ............................................................. 10 


3.0 Establishing and Adjusting Speed Limits in California ....................................................... 13 
3.1. Authority to Establish Speed Limits ............................................................................ 13 
3.2. Types of Speed Limits ................................................................................................ 13 
3.3. Establishing and Deviating from Speed Limits ........................................................... 14 
3.4. Engineering and Traffic Surveys – An Overview ........................................................ 18 
3.5. Adjusting Speed Limits from the 85th Percentile Speed .............................................. 20 


4.0 The 85th Percentile Speed Methodology – An Analysis ..................................................... 23 
4.1. History, Evolution, and Limitations of the Idea ............................................................ 23 
4.2. Using the 85th Percentile in Urban and Rural Settings ................................................ 24 
4.3. Effect of Bicycle and Pedestrian Plans on the 85th Percentile .................................... 25 


5.0 Alternatives to the 85th Percentile – Local, State, National, and International Trends in 
Setting Speed Limits .......................................................................................................... 27 
5.1. Summary ..................................................................................................................... 27 
5.2. International Trends .................................................................................................... 28 
5.3. Recent National Trends .............................................................................................. 30 
5.4. Conclusion: Shifting Paradigms .................................................................................. 32 


6.0 Engineering and Designing for Safety – Roads and Vehicles ........................................... 33 
6.1. Engineering Countermeasures ................................................................................... 33 
6.2. Emerging Vehicle Technologies ................................................................................. 40 


7.0 Speed Enforcement ........................................................................................................... 43 
7.1. Overview of Speed Enforcement ................................................................................ 43 
7.2. Automated Speed Enforcement .................................................................................. 44 
7.3. High Visibility Enforcement ......................................................................................... 47 


8.0 Additional Steps to Improve Safety .................................................................................... 49 
8.1. Improving Education through Funding Allocations ..................................................... 49 
8.2. Improving Safety Data ................................................................................................ 50 
8.3. Linking Crash and Medical Data ................................................................................. 51 


9.0 Findings and Recommendations for Policy Consideration ................................................ 53 
9.1. Establishing Speed Limits (S) – Findings and Recommendations for Policy 
Consideration ..................................................................................................................... 54 
9.2. Engineering (EN) – Findings and Recommendations for Policy Consideration .......... 60 
9.4. Education (ED) – Findings and Recommendations for Policy Consideration ............. 66 


10.0 Appendices ........................................................................................................................ 67 
A. AB 2363 – Zero Traffic Fatalities Task Force ................................................................ 67 
B. University of California, Institute of Transportation Studies, Research Synthesis ......... 68 
C. List of Abbreviations ...................................................................................................... 69 


  
 







AB 2363 Zero Traffic Fatalities Task Force 
CalSTA Report of Findings 
 


 ii  


 
 
 
 
 
 
 
 


This page intentionally blank 


 







AB 2363 Zero Traffic Fatalities Task Force 
CalSTA Report of Findings 


 


 1 


1.0  Executive Summary 
While the overarching objective of the transportation system is to provide mobility, 
transportation professionals dedicate significant resources to create a system that is 
safe for all users. Yet transportation professionals and policy makers continue to grapple 
with increases in road traffic fatalities, injuries, and crashes at the local, state, national, 
and even global levels. 
Today, the traditional notion that roads should be designed to maximize vehicle 
throughput is increasingly challenged as cities and counties rethink the function and 
purpose of their streets, the different needs of road users such as bicyclists, pedestrians, 
and scooter users, and the exponential dangers of excessive speed. There is clear 
evidence, supported by statistical analyses, that traffic fatalities and serious injuries 
increase with individual vehicle speed. 
While roadway safety has long been the primary consideration in establishing speed 
limits, speeding-related fatalities continue to represent a large portion of California’s total 
traffic fatalities. Current procedures for setting speeds limits in California rely on the 85th 
percentile methodology, an approach developed decades ago for vehicles primarily on 
rural roads. Although California has become highly urbanized and its roadways have 
changed significantly, reflecting different modes of transportation including bicycling, 
walking, and scooters, the method for setting speed limits has not been modified to 
reflect these changes. And while the current methodology allows traffic engineers to 
consider other factors when setting speed limits, the 85th percentile speed remains the 
primary factor used in determining posted speed limits regardless of the intended use of 
the street. 
While the way that speed limits are calculated have remained essentially static, the 
population, vehicles, and street uses have evolved over time. CalSTA’s vision is to 
transform the lives of all Californians through a safe, accessible, low-carbon, 21st-
century multimodal transportation system. However, the 85th percentile methodology 
relies on driver behavior. Greater flexibility in establishing speed limits would offer 
agencies an expanded toolbox in order to better combat rising traffic fatalities and 
injuries especially for the most vulnerable roadway users. 
Consistent with international trends, other U.S. states, including Oregon, Washington, 
and New York, are enabling their cities to lower their speed limits and are exploring 
alternative methods to establish speed limits based on safety goals and local context 
instead of the 85th percentile speed. California has the opportunity to evaluate how it 
sets speed limits and explore new approaches that prioritize safety and meet the needs 
of all road users. It also has the opportunity to offer agencies greater flexibility to 
establish lower speed limits through the revision of speed-limit-setting procedures and 
the expansion of special low-speed zones.  
Additionally, the State can support other strategies to make its roadways safer and 
reduce traffic fatalities to zero. These interventions include roadway infrastructure 
changes through engineering, enhancing traffic safety enforcement, supporting public 
education and traffic safety campaigns as well as practitioner-focused education, and 
improving safety data to make better-informed policy and program decisions.  
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Pursuant to AB 2363, Zero Traffic Fatalities Task Force, CalSTA convened a statewide 
Task Force and conducted an academic research synthesis to identify findings and 
recommendations for policy consideration to reduce traffic fatalities to zero. This Report 
of Findings reflects the culmination of activities that CalSTA initiated in March 2019. The 
findings and recommendations for policy consideration begin on page 53.  
Exhibit 1-1 cross-references the topics mandated by AB 2363 with the pertinent 
sections of this document.  


 Exhibit 1-1 – Crosswalk: AB 2363 Topics and Report of Findings  
AB 2363 Topic  Report Sections 


1) The existing process for establishing speed limits, including a 
detailed discussion on where speed limits are allowed to 
deviate from the 85th percentile.  


3.0 


2) Existing policies on how to reduce speeds on local streets and 
roads. 


3.3., 3.4, 5.0, 6.1, 7.0 


3) A recommendation as to whether an alternative to the use of 
the 85th percentile as a method for determining speed limits 
should be considered, and if so, what alternatives should be 
looked at.  


5.0, 9.0 


4) Engineering recommendations on how to increase vehicular, 
pedestrian, and bicycle safety. 


6.0, 9.0 


5) Additional steps that can be taken to eliminate vehicular, 
pedestrian, and bicycle fatalities on the road. 


7.0, 8.0, 9.0 


6) Existing reports and analyses on calculating the 85th 
percentile at the local, state, national, and international levels. 


4.0 


7) Usage of the 85th percentile in urban and rural settings. 4.2 


8) How local bicycle and pedestrian plans affect the 85th 
percentile. 


4.3 
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2.0 Introduction and Background 
2.1. Traffic Fatalities and Injuries, Speed, and Safety  


While the overarching objective of the transportation system is to provide mobility, 
transportation professionals dedicate significant resources to create a system that is 
safe for all users. Yet transportation professionals and policy makers continue to grapple 
with increases in road traffic fatalities, injuries, and crashes at the local, state, national, 
and even global levels. According to the World Health Organization, deaths from road 
traffic crashes have continued to climb, reaching 1.35 million in 2016, and representing 
the eighth leading cause of death globally.1  
Within the U.S. in 2017, there were 37,133 people killed in motor vehicle traffic crashes. 
Additionally, in the same year 2,746,000 people were injured.2 Traffic crashes have 
economic costs as well, which was estimated at $242 billion nationally.3 In California, 
nearly 3,600 people die each year in traffic crashes and more than 13,000 people are 
severely injured.4 Collectively, these traffic crashes cost California over $53.5 billion.5 
Many factors contribute to traffic fatalities and injuries, including speeding, distracted 
driving, and impaired driving. However, the relationship between speeding and traffic 
fatalities and injuries is an increasing subject of attention. Of the 37,133 traffic fatalities 
in 2017, 9,717 (26%) were involved in crashes where at least one driver was speeding. 
Nationwide, speeding contributes to approximately one-third of all motor vehicle 
fatalities. 6 It is important to note that the notation of “speeding” for the purpose of crash 
reporting includes vehicle speeds that are unsafe for conditions as well as in excess of 
the speed limit; see Section 8.2 for more information. 
Recent important studies have highlighted excessive speed as a key risk factor in road 
traffic injuries and fatalities. According to a 2017 National Transportation Safety Board 
(NTSB) report, speed increases crash risk in two ways: it increases the likelihood of 
being involved in a crash and it increases the severity of injuries sustained by all road 
users in a crash.7 While the relationship between speed and crash involvement is 
complex, the relationship between speed and injury severity is consistent and direct.8  
There is clear and convincing evidence, supported by statistical analyses, that crash 
severity increases with individual vehicle speed.9 


  


 
1 World Health Organization, Global Status Report on Road Safety 2018 (2018), vii. 
2 National Highway Traffic Safety Administration (NHTSA), Summary of Motor Vehicle Crashes 2017 Data 
(2019), 1. 
3 Ibid., 5. 
4 California Office of Traffic Safety, California Highway Safety Plan (2019), 5. 
5 This estimate was calculated by the University of California, Institute for Transportation Studies using 
Strategic Highway Safety Plan data and the National Safety Council’s Guide to Calculating Costs of 
Motor-Vehicle Injuries. 
6 National Highway Traffic Safety Administration (NHTSA), Summary of Motor Vehicle Crashes, 7. 
7 National Transportation Safety Board (NTSB), Safety Study: Reducing Speed-Relating Crashes 
Involving Passenger Vehicles (2017), ix. 
8 Ibid.,12.  
9 Federal Highway Administration (FHWA), Speed Concepts: Informational Guide (2009), 8.  
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The relationship between speed and injury severity is especially critical for vulnerable 
road users such as bicyclists and pedestrians. In the U.S., on average, a pedestrian is 
killed in a motor vehicle crash every 88 minutes.10 In the event of a crash between a 
vehicle and a pedestrian or bicyclist, the vehicle's speed will largely determine whether 
the person hit will survive. Exhibit 2-1 depicts this relationship, demonstrating that the 
faster a vehicle is traveling, the less likely it is that the person will survive.  


Exhibit 2-1 – Relationship between Vehicle Speed, Crashes, and Fatalities11 


 
 


For the purposes of crash reporting, “speeding” is used to identify vehicles that are 
traveling at speeds which are: 1) unsafe for conditions or 2) exceed the speed limit. 
Speeds that are unsafe for conditions are based on basic speed law which is defined as 
driving at a speed greater than is reasonable or prudent considering weather, visibility, 
traffic, and roadway conditions. Because the definition of speeding includes these two 
different conditions, it is unknown to what degree exceeding a posted or statutory speed 
limit contributes to the total number of speeding-related crashes. 
In addition to the impact of absolute vehicle speed on both crash severity and crash 
frequency, speed variance within a traffic flow is often cited as contributing to crash risk. 
However, the University of California Institute of Transportation Studies (UC ITS) 
Research Synthesis commissioned specifically for this report found that research on 
speed variation and safety is limited and generally inconclusive. Furthermore, there is an 
absence of research related to speed variation impacts on crash frequency or severity of 
collisions involving pedestrians and bicyclists in urban environments. 


  


 
10 NHTSA, Summary of Motor Vehicle Crashes 2017 Data (2017), 1. 
11 Tefft, B.C. “Impact speed and a pedestrian’s risk of severe injury or death,” Accident Analysis & 
Prevention 50 (2013), 871-878.  
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Given the rise in traffic fatalities and injuries, the contributing role of excessive speed to 
those crashes, and the particular vulnerability of pedestrians, bicyclists, and scooter 
users, transportation professionals and policymakers in the U.S. are struggling to find 
solutions to make roadways safer. The issue of speed limits and speed management is 
an increasingly important topic among stakeholders as speeding has been repeatedly 
demonstrated to be a main factor in crash injury and severity. 
Speeding, however, is a multi-faceted problem. There are many factors that can 
influence how fast drivers choose to operate their vehicles. These include the design of 
the roadway, the road’s posted speed limit, the enforcement of speed limits, and the 
driver’s behavior. In their efforts to get drivers to slow down, practitioners use multiple 
tools, including lowering speed limits, increasing enforcement, and changing the 
roadway infrastructure. Ultimately “any measures that can achieve reductions in average 
operating speeds, including lower speed limits, enhanced enforcement, and 
communications campaigns, as well as engineering measures, are expected to reduce 
fatal and injury crashes.”12  
While many consider road design and engineering the effective countermeasure to 
reduce operating speed, many cities, including Portland, Seattle, and New York City, 
have also lowered the posted speed limits on their roadways. Although some subject 
matter experts maintain that lowering posted speed limits does not cause drivers to slow 
down, recent research has indicated that this approach is effective. The UC ITS 
research synthesis found that research studies clearly indicate speed limit changes 
cause changes in drivers’ speed. Moreover, “reducing vehicle speed limits will likely 
reduce vehicle speeds and improve safety across most road environments.”13 UC ITS 
concluded that “even though reducing speed limits may only have a small effect on 
vehicle speeds, those changes in speed result in meaningful safety improvements” 
especially for vulnerable road users such as bicyclist and pedestrians.”14  
Other studies support the finding that even a small change in vehicle operating speed 
can have large safety impacts. According to one, “a reduction of 3 mph in average 
operating speed on a road with a baseline average operating speed of 30 mph is 
expected to produce a reduction of 27% in injury crashes and 49% in fatal crashes.”15 
Furthermore, since pedestrians and bicyclists are particularly vulnerable to severe injury 
and death when struck by higher-speed vehicles, “countermeasures aimed at reducing 
vehicle speeds have the potential to save lives.”16 National research results, as well as 
the results of the UC ITS research synthesis, support the notion, which is advocated by 
many California cities and local governments, that lowering speed limits will make 
streets safer.  
In California and the rest of the U.S., establishing the speed limit is based on a long-
standing methodology known as the 85th percentile speed. This methodology is 
discussed in Section 3.0 of this report. However, it is important to note that studies have 
shown that using the 85th percentile speed to establish speed limits has actually 


 
12 NHTSA, Countermeasures that Work: A Highway Safety Countermeasure Guide for State Highway 
Safety Offices Ninth Edition (2017), 3-7. 
13 University of California Institute of Transportation Studies (UC ITS), Research Synthesis for AB 2363 
Zero Traffic Fatalities Task Force (2019), 23. 
14 Ibid., 23. 
15 NHTSA, Countermeasures that Work, 3-7. 
16 Ibid., 8-7. 
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increased drivers’ operating speeds as an “unintended consequence.”17 This approach 
creates a phenomenon known as “speed creep,” in which higher speed limits prompt 
motorists to drive faster, which in turn prompt higher speed limits.18 
While recent research has shown that changing speed limits is an effective method for 
reducing vehicle operating speeds and increasing road safety, the absolute magnitude of 
operating speed changes from speed limit changes alone are small but meaningful. 
Further, there are many broader trends and contexts to consider, including the inherent 
trade-off between speed and safety, the safety advances presented by emerging vehicle 
technologies, and recent statewide developments related to safety and transportation. 
These trends and contexts are discussed in the next section.  


2.2. Trends, Context, and Considerations  
Historically in the U.S., roadways have been designed with vehicles in mind, as typical 
design standards “tend to look at streets as thoroughfares for traffic and measure their 
performance in terms of speed, delay, throughput and congestion.”19 The field of traffic 
engineering has traditionally approached road design from the perspective of moving 
vehicles from one point to another as quickly as possible. As highway networks 
expanded to accommodate increasing numbers of vehicles in the first half of the 20th 
century, early attempts to regulate speed for safety gave way to the “consistent focus on 
improving traffic service for ever-expanding motor vehicle fleets.”20 According to the 
FHWA, “the automobile has irrefutably altered the way in which transportation systems 
and the built environment are designed and constructed, often at the expense of 
pedestrians.”21 
Today, the traditional notion that roads should be designed to maximize vehicle 
throughput is increasingly challenged as cities rethink the function and purpose of their 
streets, the different needs of road users such as bicyclists and pedestrians, and the 
exponential dangers of excessive speed. Most cities today strive to make their streets 
more complete, less dominated by driving, and safer.22 As NACTO puts it, “roadways 
once conceived singularly as arterials for traffic have been recast and retrofitted as 
public spaces crucial to the economic success, safety and vitality of the city.”23  
This trend away from roads designed for vehicle throughput calls attention to the 
contradiction between level of service and safety. Cities who wish to increase safety by 
reducing vehicle operating speeds must often balance these needs with the desires of its 
commuters who do not want an increase in traffic congestion and slower vehicle 
throughput. As UC ITS researchers put it, the crux of this issue is “the intuitive trade-off 
between speed and safety.”24  


  


 
17 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 54. 
18 Ibid., 54. 
19 National Association of City Transportation Professionals (NACTO), Urban Street Design Guide (2012), 
6.  
20 UC ITS, Research Synthesis, 36. 
21 NHTSA, How to Develop a Pedestrian Safety Action Plan (2009), 7. 
22 UC ITS, Research Synthesis, 39. 
23 NACTO, Urban Street Design Guide, 4. 
24 UC ITS, Research Synthesis, 45. 
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In the last several years, states across the U.S., including Washington and Oregon, are 
adopting speed-limit-setting laws that grant local agencies more flexibility to lower posted 
speeds within their jurisdictions. While these national developments in speed management 
are fairly recent, international speed management programs began to develop best 
practices in the mid-1990s that aimed to “minimize the severity of road traffic crashes 
through such programs as Vision Zero, Sustainable Safety, and Safe Systems.”25  
In addition to the countermeasures designed to improve safety by reducing vehicle 
operating speeds, it is important to note that rapidly emerging vehicle technologies will 
also likely impact safety. Already a considerable amount of research is beginning to 
describe the safety benefits of various levels of emerging technology.26 These vehicle 
technologies include forward collision warning (FCW), automatic emergency braking 
(AEB), lane departure warning (LDW), intelligent speed adaptation (ISA), lane keeping 
assistance (LKA), and blind spot warning (BSW) systems.  
Generally, these enhanced safety features are designed to reduce traffic crashes and 
fatalities and improve safety for both the vehicle occupants and non-occupants. A 
recently AAA research synthesis found that while such features have their limitations, 
“current and future vehicle safety systems have the potential to dramatically reduce the 
number of crashes, injuries and fatalities on our roadways,” and that these systems, “if 
installed on all vehicles, would have had the potential to help prevent or mitigate roughly 
40% of all crashes involving passenger vehicles, and 37% of all injuries and 29% of all 
fatalities that occurred in those crashes.”27 It will be important for transportation and 
traffic safety professionals to track the latest vehicle safety technologies as they continue 
to develop.  
Within California, it is also critical to consider the work of the Zero Traffic Fatalities Task 
Force within the broader context of the California Strategic Highway Safety Plan (SHSP). 
The SHSP is a coordinated, data-driven safety plan that provides a comprehensive 
framework for reducing fatalities and serious injuries on California’s public roads with a 
goal of zero deaths. A federal requirement, the plan guides investment decisions 
towards strategies and countermeasure with the most potential to save lives and prevent 
injuries. Spearheaded by CalSTA and its departments, over 900 safety stakeholders 
from across the state contributed to the original SHSP. The 2020-2024 SHSP has 
recently been finalized and the SHSP Implementation Plan, which identifies specific 
actions, is currently underway. 


2.3. The 85th Percentile Speed – An Overview28 
Drivers play an important role in how posted speed limits are set. Many U.S. states and 
California rely on a long-standing and widespread methodology known as the 85th 
percentile speed to establish speed limits. As its name implies, the 85th percentile speed 
is the velocity at which 85% of vehicles drive at or below on any given road. This 
approach was developed in the U.S. in the mid-20th century and is still the dominant 


 
25 Ibid., 50.  
26 Ibid., 69. 
27 AAA Foundation for Traffic Safety, Potential Reductions in Crashes, Injuries, and Deaths from Large-
Scale Deployment of Advanced Driver Assistance Systems Research Brief (2018), 9. 
28 This summary is drawn from numerous sources including: UC ITS’s Research Synthesis (2019); 
FHWA’s Speed Concepts: Informational Guide (2009); FHWA’s Methods and Practices for Setting Speed 
Limits (2012); and California Department of Transportation’s (Caltrans) California Manual for Setting 
Speed Limits (2014).  
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factor in how speed limits are set in the U.S today. The 85th percentile methodology 
assumes that most drivers will drive at a safe and reasonable speed based on the road 
conditions. It is also based on the idea that speed limits are safest when they conform to 
the natural speed driven by most drivers and that uniform vehicle speeds increase safety 
and reduce the risks for crashes.  
Using the 85th percentile methodology to establish a posted speed limit is a two-step 
process. First, traffic engineers calculate the 85th percentile speed for a given roadway 
by conducting an engineering and traffic survey, also known as a speed or traffic survey. 
Engineers select a roadway and measure the speed of free-flowing traffic with radar or 
lidar guns. The survey results are then analyzed, yielding the speed at which 85% of the 
drivers are traveling at or below.  
However, the 85th percentile speed does not automatically become the speed limit that is 
posted for that road. In the second step, engineers can apply rounding and adjustment 
allowances based on a variety of other conditions, resulting in a speed limit that deviates 
from the 85th percentile speed. California law places parameters and limits on these 
deviations. When using engineering and traffic surveys to post lower speed limits, the 
maximum amount that a posted speed limit can deviate from the 85th percentile speed is 
7 mph. Ultimately, the speed at which 85% of road users drive at or below exercises a 
profound influence on the final speed limit that is posted for the road. UC ITS refers to 
this reliance on driver behavior as “crowdsourcing” speed limits.29   
Section 4.0 contains a detailed analysis of the 85th percentile speed methodology 
including its history, limitations, and usage in urban and rural settings.  


2.4. AB 2363 – Zero Traffic Fatalities Task Force 
AB 2363 (Friedman – Chapter 650, Statutes of 2018) directed the Secretary of 
Transportation to establish and convene the Zero Traffic Fatalities Task Force. Based on 
the Task Force’s efforts, the Secretary shall prepare and submit a report of findings to 
the Legislature by January 1, 2020 on the following issues:   


1) The existing process for establishing speed limits, including a detailed discussion 
on where speed limits are allowed to deviate from the 85th percentile.  


2) Existing policies on how to reduce speeds on local streets and roads. 
3) A recommendation as to whether an alternative to the use of the 85th percentile 


as a method for determining speed limits should be considered, and if so, what 
alternatives should be looked at.  


4) Engineering recommendations on how to increase vehicular, pedestrian, and 
bicycle safety. 


5) Additional steps that can be taken to eliminate vehicular, pedestrian, and bicycle 
fatalities on the road. 


6) Existing reports and analyses on calculating the 85th percentile at the local, state, 
national, and international levels. 


7) Usage of the 85th percentile in urban and rural settings. 
8) How local bicycle and pedestrian plans affect the 85th percentile. 


 
29 UC ITS, Research Synthesis, 27. 
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2.5. Zero Traffic Fatalities Task Force and Advisory Group Members 
CalSTA established and first convened the Task Force on June 25, 2019, which 
included representatives from all of the mandated organizations as well as other 
interested stakeholders. A list of Task Force members and their organization is 
presented in Exhibit 2-2. In addition, CalSTA formed an Advisory Group designed to 
provide subject matter expertise to the Task Force. A list of Advisory Group members 
and their organization is presented in Exhibit 2-3.  


 Exhibit 2-2 – Task Force Members 
Agency/Organization Task Force Member 


AAA Southern California Hamid Bahadori, Manager, Transportation Policy and Programs 
Amalgamated Transit Union and 
Teamsters 


Shane Gusman, Representative 


American Association of Retired 
Persons 


Bob Prath, Executive and National Policy Council member 


California Bicycle Coalition 
(CalBike) 


Dave Snyder, 
Executive Director 


California Highway Patrol James Epperson, Chief  
California Walks (Cal Walks) Tony Dang, Executive Director 
City of Fresno Jill Gormley, 


Traffic Engineering Manager 
City of Glendale Carl A. Povilaitis, 


Chief of Police 
City of Palm Springs Lisa Middleton, Councilmember 
City of Sacramento Jennifer Donlon Wyant,  


Transportation Planning Manager 
City of San Jose Laura Wells, 


Director, Department of Transportation 
Department of Public Health Jeffery Rosenhall, Chief, Policy and Partnership Development 


Unit 
Department of Transportation Jeanie Ward-Waller, District 2 Director (Acting)  
Electronic Frontier Foundation Lee Tien, Senior Staff Attorney 
Los Angeles Department of 
Transportation 


Seleta Reynolds, General Manager 


NACTO/California City 
Transportation Initiative 


Jenny O’Connell, Program Manager 


Office of Traffic Safety Barbara Rooney, Director 
Rural Counties Task Force Dan Landon, Executive Director Nevada County Transportation 


Commission 
San Francisco Municipal 
Transportation Agency 


Kate Breen, 
Director of Government Affairs 


Southern California Association of 
Governments 


Meghan Sahli-Wells, 
Regional Council Member & Culver City Mayor 


Safer Streets Los Angeles Jay Beeber, Founder 
UC Berkeley – Institute of 
Transportation Studies 


Offer Grembek, Co-Director, UCB Safe Transportation Research 
and Education Center 


Vision Zero Network Leah Shahum, Founder and Director 
Subject Matter Expert Rock E. Miller, Consultant – Traffic Engineering Expert Witness, 


Safety, and Urban Bikeways implementation 
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Exhibit  2-3 – Advisory Group Members 
Agency/Organization Advisory Group Member 


City and County of San Francisco, 
Department of Public Health 


Megan Wier,  
Director of Program on Health, Equity and Sustainability 


Arup Megan Gee, Civil and Environmental Engineer; Senior 
Planner 


City of Long Beach, Public Works Luke Klipp, 
Special Projects Officer 


City of Santa Clarita Gus Pivetti, 
City Traffic Engineer 


City of Santa Monica, Planning and 
Community Development Department 


Andrew Maximous, 
Principal Traffic Engineer 


County of Los Angeles, Public Works Mathew Dubiel, 
Senior Civil Engineer 


County of Los Angeles, Department of 
Public Health 


Jean Armbruster, 
Director, PLACE Program 


San Francisco Metropolitan 
Transportation Commission 


Shruti Hari,  
Principal, Safety & Asset Management 


Walk San Francisco Jodie Medeiros, 
Executive Director 


Remix Rachel Zack, Policy Strategist 
Streetlight Data, Inc. Sean Co, Director of Special Projects 
Subject Matter Expert Henry Coles III, Retired Mechanical Engineer 
Subject Matter Expert Ribeka Toda, Traffic Safety Consultant 


 


2.6. Report of Findings – Approach and Timeline 
The findings and recommendations for policy consideration in this Report of Findings are 
based on numerous sources including Task Force meetings, Advisory Group meetings, 
a University of California academic research synthesis, market research, and results 
from multiple surveys completed by the Task Force and the Advisory Group.  
Exhibit 2-4 depicts the high-level approach that guided this effort and Exhibit 2-5 
depicts the high-level timeline and corresponding activities.  







AB 2363 Zero Traffic Fatalities Task Force 
CalSTA Report of Findings 


 


 11 


Exhibit 2-4 – High-Level Approach 
 


  
 


Exhibit 2-5 – Timeline 
Timeframe Activity 


June 2019  Conduct Task Force Survey 


June 25, 2019 Convene Task Force Meeting #1 


July 2019 Conduct Advisory Group Survey 


July 2019 Initiate Academic Research  


August 21, 2019 Convene Task Force Meeting #2 


September 12, 2019 Convene Advisory Group Focus Group  


October 1, 2019 Conduct Market Research Webinar 


October 22, 2019 Convene Task Force Meeting #3 


October 2019  Conclude Academic Research 


November 2019 • Develop Report  
• Distribute Draft Findings and Recommendations for 


Policy Consideration to Task Force for Comment 


December 2019 Finalize Report 


January 2020 Submit Report to Legislature 
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3.0 Establishing and Adjusting Speed Limits in 
California 
This section describes how speed limits are established in California. It covers the 
authority to set types, types of speed limits, establishing and deviating from speed limits, 
and the role of engineering and traffic surveys in establishing speed limits.  


3.1. Authority to Establish Speed Limits 
Establishing speed limits on California roadways is a responsibility shared by different 
state and local agencies. The California Department of Transportation (Caltrans) has 
authority to establish speed limits on the State Highway System, but roadways outside of 
the State Highway System generally fall under the responsibility of the respective city or 
county. Allowing cities or counties to establish speed limits on the roadways under their 
jurisdiction acknowledges the importance of recognizing unique local conditions when 
setting speeds. The fact that multiple agencies are involved in establishing speed limits 
contributes to the complexity of establishing standards while also respecting unique local 
conditions. Ultimately, “speed management and the setting of appropriate speed limits 
requires a coordinated effort among State and local highway safety offices, engineering 
offices, and law enforcement agencies.”30 
In California, the basis, principles, and methodology for establishing speed limits are 
outlined in several source documents. The California Vehicle Code (CVC) contains 
statutes adopted by the California Legislature relating to the operation, ownership, and 
registration of vehicles in California, and changes to it are made through state 
legislation. Caltrans publishes and maintains technical documents used to implement the 
Vehicle Code. These include the California Manual for Setting Speed and the California 
Manual on Uniform Traffic Control Devices (CA MUTCD). When local agencies set 
speed limits, they must follow specific speed-procedures established by Caltrans in 
these documents. At a high level, the procedures involve justifying and documenting the 
chosen speed limit using an engineering and traffic survey. Engineering and traffic 
surveys are discussed in further detail in Section 3.4.  
In addition to roadways under the jurisdiction of Caltrans or local agencies, some roads 
are overseen by tribal governments, National Parks, and private entities, who are 
advised (but not mandated) to follow the CA MUTCD setting speeds.  


3.2. Types of Speed Limits  
California state law establishes speed limits on all roads in the state according to the 
CVC. Speed limits defined by state law are called statutory limits. There are different 
statutory limits depending upon the type of road being limited—such as city streets, 
county roads, or state highways—and on the zone being limited, such as school zones, 
business districts, and residential areas. Certain road types and zones have default 
speed limits that are in effect even if no speed limit sign is posted. Codified in the CVC, 
these default speed limits are called prima facie speed limits.  
 


 
30 NHTSA, Countermeasures that Work, 3-8. 
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Exhibit 3-1 summarizes the common types of speed limits that pertain to this report.  


Exhibit 3-1 – Common Types of Speed Limits  
Type Definition 


Statutory Statutory speed limits are established by 
the State legislature. They are enforceable 
by law even if the speed limit sign is not 
posted.  


Prima Facie Prima facie speed limits are a type of 
statutory speed limit that apply in 
designated special areas or zones, 
including school zones, business districts, 
and residential areas. They are enforceable 
by law even if the speed limit sign is not 
posted. 


Posted Posted speed limits can be the same as 
Statutory speed limits, or they can be 
different limits established by a local 
authority on the basis of an engineering and 
traffic survey. They must be posted in order 
to be enforceable. 


Absolute Absolute speed limits are statutory speed 
limits. They designate an upper limit 
beyond which any speed is illegal.  


 


3.3. Establishing and Deviating from Speed Limits  
While the CVC establishes speed limits for the state, it also allows local agencies to 
establish specific speed limits for streets within their boundaries. When agencies want to 
deviate from the statutory limits by either raising or lowering them, they adjust these 
limits according to procedures and parameters established by Caltrans.  
Exhibit 3-2 depicts California’s statutory speed limits and the amount that agencies are 
permitted to adjust them. Crucially, in order to adjust speed limits, agencies must follow 
legally-mandated procedures which usually entail conducting engineering and traffic 
surveys, which are discussed in Section 3.4.  
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Exhibit 3-2 – Speed Limits and Adjustment Authority on Road Types and Zones 


Example  Road Types 
Speed 
Limit 
(MPH) 


Adjustment Authority 


 


Highways 65 Below 65 


 


Freeways 65 70** 


 


Two-lane 
undivided 
roadways 


55 Below and over 55 


 


Uncontrolled 
railway 


crossing* 
15 None 
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Example Road Types 
Speed 
Limit 
(MPH) 


Adjustment 
Authority 


 


Uncontrolled 
intersection* 15 None 


 


Alley* 15 None 


Example Road Zones 
Speed 
Limit 
(MPH) 


Adjustment 
Authority 


 


Business 
districts 


without other 
posted speed 


limits*# 


25 15 or 20 
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Example Road Zones 
Speed 
Limit 
(MPH) 


Adjustment 
Authority 


 


Residential 
districts 


without other 
posted speed 


limits*# 


25 15 or 20 


 
 


Example Road Zones 
Speed 
Limit 
(MPH) 


Local Adjustment 
Authority 


 


School 
zones* 25 15 or 20 


 


Areas 
immediately 


around senior 
centers*# 


25 15 or 20 


*These speed limits are called prima facie limits and they do not need to be physically posted (via a sign) 
in order to be enforceable. 
# Non-State-highway only 
**Raising speed limits on State freeways to 70 MPH can be accomplished without an E&TS, based on 
geometric criteria. 
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Image Sources: 
1. Highways  


https://www.sustainablehighways.dot.gov/FHWA_Sustainability_Activities_June2014.aspx 
2. Freeways  


Caltrans photo database 
3. Two-lane undivided roadway 


http://www.gribblenation.org/2017/06/california-state-route-89-lassen.html  
4. Uncontrolled railway crossing  


https://en.wikipedia.org/wiki/File:Railroad_Junction2004_x.JPG 
5. Uncontrolled intersection  


https://safety.fhwa.dot.gov/intersection/other_topics/fhwasa08008/ue4_stop_bar.pdf 
6. Alley  


https://www.fhwa.dot.gov/publications/publicroads/10mayjun/05.cfm 
7. Business districts  


https://safety.fhwa.dot.gov/road_diets/guidance/info_guide/ch3.cfm 
8. Residential districts 


https://safety.fhwa.dot.gov/uslimits/documents/appendix-l-user-guide.pdf 
9. School zones 


https://www.kashlawpc.com/school-zone-safety-things-to-keep-in-mind-when-driving-through/ 
10. Senior centers 


https://www.cityofnapa.org/Facilities/Facility/Details/Senior-Activity-Center-18  


3.4. Engineering and Traffic Surveys – An Overview  
Transportation agencies are not permitted to adjust speed limits on their streets at their 
own discretion. Specific rules and procedures established by the state must be followed 
in order to establish a new speed limit. The most important of these rules is the 
requirement to conduct an engineering and traffic survey, also known as speed surveys 
or traffic surveys. Traffic surveys must be completed for the posted speed limit to be 
enforceable. As Caltrans notes in its California Manual for Setting Speed Limits, “the 
setting of speed limits requires a rational and defensible procedure to maintain the 
confidence of the public and legal systems.”31 The survey procedures encourage 
agencies to follow a structured, methodologically sound approach that will result in a 
reasonable speed limit. 
Engineering and traffic surveys are the basis for the “engineering approach” to setting 
speed limits, which is the most commonly used approach to setting speed limits in the 
U.S. The approach follows a two-step process in which an engineer measures the 85th 
percentile speed of vehicles and subsequently adjusts it based on a variety of factors to 
arrive at a speed limit. While there is no universal process for conducting these surveys, 
the FHWA provides guidance related to the process and most states have also 
developed their own procedures.  
Section 627 of the CVC defines engineering and traffic surveys. The detailed procedures 
for conducting these surveys in California are described in the California Manual for 
Setting Speed Limits. Exhibit 3-3 visualizes the main procedural steps at a high level.  


 
31 Caltrans, 2014 California Manual for Setting Speed Limits, 13.  
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Exhibit 3-3 – Conducting an Engineering and Traffic Survey: Main Components 


 


 
 


In Step 4, traffic engineers are allowed to “consider other factors” in addition to the 85th 
percentile speed of vehicles. The California Manual for Setting Speed Limits and the 
CVC specifically identifies the factors listed in Exhibit 3-4. 


Exhibit 3-4 – Other Factors that Impact Establishing Speed Limits 
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The premise of Step 4, in which engineers may consider other factors including “conditions 
not readily apparent to the driver,” is that it enables agencies to consider unique local 
conditions when determining deviations to the 85th percentile speed. Some cities have also 
been granted special provisions in the CVC that allow them to consider additional factors. 
For example, in 2019 four southern California cities were legally authorized to consider 
equestrian safety when conducting an engineering and traffic survey on designated streets 
due to the unique circumstances of certain areas with equestrian trails.32  
According to current law, a traffic survey is valid for 5 years, upon which it must be renewed. 
However, under certain conditions, traffic surveys may be extended to 7 or 10 years.33   


3.5. Adjusting Speed Limits from the 85th Percentile Speed 
Though agencies can adjust the 85th percentile base speed limit, the adjustments 
themselves are limited. In order for posted speed limits to be enforceable by law 
enforcement and the court system, agencies can only deviate so much from the speed 
limits established by the State.  
According to the California Manual for Setting Speed Limits, speed limits are to be 
posted at the nearest 5 mph increment of the 85th percentile speed. For example, if the 
85th percentile speed was taken to be 33 mph, then the speed limit would be established 
at 35 mph because it's the closest 5 mph increment to the 33 mph.  
Under some circumstances, practitioners can deviate from the nearest 5 mph increment 
when posting the speed limit. Specifically, the posted speed limit may be reduced by 5 
mph from the nearest 5 mph increment of the 85th percentile speed. The following two 
scenarios, drawn from the 2014 California Manual for Setting Speed Limits, explain the 
application of the 5 mph reduction.  
Scenario 1 graphically depicts the technical rounding process when the nearest 5 mph 
increment is greater than the 85th percentile speed. In this scenario, the final speed limit 
differs from the 85th percentile speed by only 3 mph.  


Scenario 1: Getting from 38 mph to 35 mph 


 
In Scenario 1 the final difference between the speed limit and the 85th percentile speed 
is only 3 mph. However, the rounding process can produce greater differences.  


 
32 California Vehicle Code (CVC) 22353. 
33 CVC 40802. 
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Scenario 2 demonstrates how an 85th percentile speed of 37 mph can result in a 
30 mph speed limit – with a total deviation of 7 mph. This example describes when the 
nearest 5 mph of the 85th percentile is less than the 85th percentile speed. 


Scenario 2: Getting from 37 mph to 30 mph 


 
In Scenario 2, the rounding process results in a speed limit (30 mph) that is 7 mph lower 
from the 85th percentile speed (37 mph). Thus, 7 mph is the maximum amount that a 
speed limit can be reduced from the 85th percentile speed.  
Further, the speed limit can be posted at the 5 mph increment below the 85th percentile 
even if mathematical rounding would require the speed limit to be posted above the 85th 
percentile. If this option is used, the 5 mph reduction cannot be applied. For example, if the 
85th percentile is 34 mph, the speed limit can be posted at 30 mph instead of the closest 
5mph increment which is 35 mph. However, the 30 mph cannot be rounded further. 
As these scenarios and examples demonstrate, the cornerstone of establishing speed 
limits entails determining the 85th percentile speed via an engineering and traffic survey 
and then adjusting it through a rounding process. While adjustments are permitted, the 
85th percentile speed of motor vehicles is the most prominent factor in determining a 
speed limit. As Caltrans notes, “speed limits set by E&TS are normally set near the 85th 
percentile speed.”34 Similarly, the Federal Highway Administration notes that “the typical 
procedure is to set the speed limit at or near the 85th percentile speed.”35  
There are several scenarios in which it is not necessary for agencies to conduct traffic 
surveys in order to post a lower speed limit. For example, in 25-mph prima facie school 
zones, agencies have the option to lower the speed limit from to 20 mph or 15 mph 
without conducting a traffic survey if certain criteria are met. Agencies may opt to either 
conduct a traffic survey to support the lower limit, or they may pass a local ordinance 
provided that the roadway design meets certain conditions stipulated in the CVC.  
Despite this scenario, establishing speed limits using the 85th percentile as part of the 
engineering and traffic survey process remains the most common way to establish 
speed limits on California’s roadways. 


 
 


 
34 Caltrans, California Manual on Setting Speed Limits, 14.  
35 FHWA, Methods and Practices for Setting Speed Limits, 12.  
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4.0 The 85th Percentile Speed Methodology – An 
Analysis  
This section provides a detailed analysis of the 85th percentile speed methodology, 
including its history, evolution, and limitations; its usage in urban and rural settings; and 
its relationship to local bicycle and pedestrian plans.  


4.1. History, Evolution, and Limitations of the Idea 
UC ITS researchers traced the origins of the 85th percentile concept to influential studies 
in the mid-20th-century, but noted that these studies supported the conventional wisdom 
at the time and were “widely accepted with little scrutiny.”36 Over time, the 85th percentile 
speed came to be associated with a collection of qualitative concepts “deeply rooted in 
government and law,”37 which are depicted in Exhibit 4-1. Today, the modern rationale 
for the 85th percentile speed remains codified in traffic manuals, including the national 
Manual on Uniform Traffic Control Devices, as well as California’s manual. The 
California Manual for Setting Speed Limits maintains that “speed limits established on 
the basis of the 85th percentile conform to the consensus of motorists of the reasonable 
and prudent speed,”38 a practice that UC ITS refers to a crowdsourcing speed limit. Most 
other countries, including Europe and Australia, do not use the 85th percentile speed to 
set speed limits. 


Exhibit 4-1 – The 85th Percentile Methodology: Fundamental Concepts 


Key Concepts 


• The majority of drivers will 
naturally drive at safe, 
reasonable speeds.  


• Speed limits are safest when they 
conform to the speed driven by 
most drivers. 


• The norms of a reasonable 
person should be considered 
legal.  


• Uniform vehicle speeds increase 
safety and reduce the risks for 
crashes. 


 
These concepts are coming under increasing scrutiny in response to rising traffic 
fatalities. The 2017 NTSB Safety Study found that there is no strong evidence that 
traveling at the 85th percentile speed results in safer outcomes and recommended that 
the FHWA “remove the guidance that speed limits in speed zones should be within 
5 mph of the 85th percentile speed.”39 UC ITS similarly analyzed the limitations of the 
85th percentile methodology and concluded “after eight decades, vehicles are different, 
our aspirations for the uses of streets are different, and our safety goals are more 
ambitious.”40 


 
36 UC ITS, Research Synthesis, 39. 
37 FHWA, Methods and Practices for Setting Speed Limits, 14. 
38 Caltrans, California Manual for Setting Speed Limits, 40. 
39 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 54-57. 
40 UC ITS, Research Synthesis, 40. 







AB 2363 Zero Traffic Fatalities Task Force 
CalSTA Report of Findings 
 


 24  


Exhibit 4-2 summarizes the major limitations of the 85th percentile methodology 
according to Task Force and Advisory Group members, the UC ITS research synthesis, 
and leading national research, including studies issued by the NTSB and FHWA.  


Exhibit 4-2 – The 85th Percentile Methodology: Major Limitations 


Major Limitations 
• Not supported by scientific 


research 
• Privileges driver behavior  


• Based on a set of historical 
assumptions 


• Does not require consideration 
of other road users such as 
pedestrians and bicyclists 


• Same methodology applied to 
different roadway types 


• Assumes drivers will choose 
reasonable and prudent speeds 


 • Can lead to speed creep 


Research results and the majority of Task Force and Advisory Group members support 
the fact that lowering speed limits can produce meaningful safety improvements. 
However, a minority Task Force perspective maintains that the only way to improve 
roadway safety is through engineering and design countermeasures, and that 
policymakers should not be overly focused on reducing vehicle operating speeds by 
lowering speed limits. Moreover, there are risks associated with lowering speed limits 
too far, as the National Cooperative Highway Research Program Project notes: 
“artificially low speed limits can lead to poor compliance as well as large variations in 
speed within the traffic stream. Increased speed variance can also create more conflicts 
and passing maneuvers.”41 


4.2. Using the 85th Percentile in Urban and Rural Settings  
The 85th percentile methodology was established based on research primarily conducted 
on rural roads. Rural roads are generally long stretches of uninterrupted roadway, while 
urban areas are generally characterized by frequent interactions between cars and 
vulnerable users of the roadway, including pedestrians and bicyclists.  
Calculating the 85th percentile speed via engineering and traffic surveys is the same 
regardless of roadway type. Given the differences between urban and rural settings, 
applying the same methodology to different road types creates specific limitations, which 
are discussed below. 


4.2.1. Limitations of the 85th Percentile for Highways in Rural Settings 


One of the primary limitations of using the 85th percentile in rural highway settings is the 
cyclical phenomenon of speed creep. As recent research has indicated, raising speed 
limits to match the 85th percentile speed of vehicles leads to higher operating speeds, 
which can then contribute to a higher 85th percentile speed.42 Research has shown that 
over time, vehicle operating speeds continue to increase even if the road and vehicle 


 
41 National Cooperative Highway Research Program Project 3-67, Expert System for Recommending 
Speed Limits in Speed Zones (2006), 1. 
42 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, x. 
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conditions remain the same, demonstrating that the posted speed limit has the most 
impact on a driver’s travel speed.43 


4.2.2. Limitations of the 85th Percentile for Local Streets in Urban Settings 


On local streets in urban environments, speed creep is also a limitation associated with 
the 85th percentile approach. Studies have demonstrated that “spatial” speed creep on 
local roads can be caused by high speeds on connecting highways. Higher speed limits 
on highways can thus have a “carry-over” effect on local roads.  
Additionally, many limitations of the 85th percentile approach specific to local streets are 
behavioral. These behavioral limitations expose the difficulties associated with basing 
speed limits on driver’s habits. Driver behavior lies at the root of the 85th percentile 
methodology, which assumes that most drivers will naturally choose to drive at a safe 
and reasonable speed. Yet UC ITS researchers contend that drivers tend to 
underestimate their speed by 10-30% and that drivers have “limited capacity” to choose 
a safe speed.44 When drivers exceed the posted speed limit, one of the key reasons is 
their belief that excess speed does not threaten safety. Additionally, poor weather 
conditions and the lack of strong visual cues on local roads (such as guardrails or trees) 
can further cause drivers to underestimate their speeds. 
These research results indicate that drivers are not good at “naturally” selecting safe 
speeds and suggests that it is not prudent to use driving habits as a basis for 
establishing speed limits. Ultimately, “the conjecture that safe speed limits should be 
determined based on the actual driving habits of drivers cannot be used to establish safe 
travel speeds on local streets.”45 


4.3. Effect of Bicycle and Pedestrian Plans on the 85th Percentile  
Increasing numbers of California cities and counties are creating bicycle and pedestrian 
transportation plans. These local planning documents, which are defined in the 
California Transportation Commission’s Active Transportation Program Guidelines, as 
the first step to either initiate or continue with programs, policies, and projects that 
provide safe and efficient travel modes for bicyclists and pedestrians. In 2017, Caltrans 
released the first-ever statewide bicycle and pedestrian plan called Toward an Active 
California which outlines the policies and measures that the State and local governments 
can take to increase bicycling and walking.  
However, local government bicycle and pedestrian plans do not impact posted speed 
limits, which is primarily determined by the 85th percentile speed of motor vehicles. When 
calculating the 85th percentile speed of vehicles, there is no existing mandate to consider 
where future bicycle and pedestrian facilities are planned or in progress.  


 
43 UC ITS, Research Synthesis, 46. 
44 Ibid., 46-47. 
45 Ibid., 47. 
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However, if a city implements bicycle and pedestrian elements from its plan that changes 
roadway infrastructure, the project might affect the 85th percentile speed of vehicles. For 
instance, if a local jurisdiction implemented certain traffic calming interventions such as 
speed bumps, it could cause drivers to slow down which then impacts the 85th percentile 
speed of vehicles. Studies in Denmark and the United States have shown that the 
installation of a single speed bump reduced average speeds by 2.7 to 3.4 mph.46  


  


 
46 UC ITS, Research Synthesis, 57. 
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5.0 Alternatives to the 85th Percentile – Local, State, 
National, and International Trends in Setting 
Speed Limits 
This section describes alternatives to the 85th percentile methodology to setting speed 
limits. It explores recent changes in setting speeds limits at the local, state, national, and 
international levels.  


5.1. Summary  
AB 2363 mandates that this report include “existing reports and analyses on calculating 
the 85th percentile at the local, state, national, and international levels.” While data 
collection methods and procedures may differ slightly, the 85th percentile speed is a well-
documented methodology that does not significantly vary in its calculation at the local, 
state, national, and international levels. However, there are entirely different approaches 
to establishing posted speed limits that do not take the 85th percentile speed into account. 
Exhibit 5-1 provides a summary of the different approaches to setting speed limits. 


Exhibit 5-1 – Approaches to Setting Speed Limits47 
Approach Description Jurisdictions 


Engineering (or 
Operating) 


A two-set process where a base 
speed limit is set according to the 
85th percentile speed and adjusted 
slightly according to road and 
traffic conditions, crash history, 
and other factors.  


United States 


Safe System  Speed limits are set according to 
the crash types that are likely to 
occur, the impact forces that 
result, and the tolerance of the 
human body to withstand these 
forces.  


Sweden, Netherlands, 
Australia 


Expert System  Speed limits are set by a computer 
program that uses knowledge and 
inference procedures that simulate 
the judgement and behavior of 
speed limit experts. In the U.S., 
USLIMITS2 is a web-based expert 
speed zoning software advisor 
adapted from similar expert 
systems used in Australia. 


United States, Australia 
 
 


 
47 FHWA, Methods and Practices for Setting Speed Limits, 24. (Adapted). 
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Approach Description Jurisdictions 
Engineering (or 
Road-Risk) 


Speed limit is determined by the 
risks associated with the design of 
the road. The speed limit is based 
on the function of the road and/or 
the adjacent land use and then 
adjusted based on road and traffic 
conditions and crash history. 


Canada, New Zealand 


Optimization / 
Optimal 


Setting speed limits to minimize 
the total societal costs of transport. 
Travel time, vehicle operating 
costs, road crashes, traffic noise, 
and air pollution are considered in 
the determination of optimal speed 
limits.  


Conceptual approach 
that has not been 
adopted by any road 
authority 


 


5.2. International Trends  
Many countries including the Netherlands, Sweden, and Australia approach setting 
speed limits from a different conceptual framework. Instead of establishing speed limits 
based on driver operating behavior, many countries begin with the premise that the 
human body is vulnerable and unlikely to survive impact speeds more than 40 mph. 
According to UC ITS, based on this understanding, other countries minimize the severity 
of road traffic crashes through programs such as Vision Zero, Sustainable Safety, and 
Safe Systems.48 Although these programs have different names in different countries, 
they share common principles and strategies with an emphasis on safety. The 2017 
NTSB Safety Study presents a summary description of the safe systems approach:  


The safe system approach to speed limits differs from the traditional view that 
drivers choose reasonable and safe speeds. In the safe system approach, speed 
limits are set according to the likely crash types, the resulting impact forces, and 
the human body’s ability to withstand these forces. […] It allows for human errors 
(that is, accepting humans will make mistakes) and acknowledges that humans 
are physically vulnerable (that is, physical tolerance to impact is limited). 
Therefore, in this approach, speed limits are set to minimize death and serious 
injury as a consequence of a crash.”49 


Sections 5.2.1, 5.2.2, and 5.2.3 present international case studies of this different 
approach to establishing speed limits. These case studies are adapted from the UC ITS 
Research Synthesis.  


5.2.1 Netherlands  


The Netherlands adopted “Sustainable Safety” as a vision in 1992. This paradigm shift 
used safety as a design principle for the road traffic system and emphasized how to 
prevent human errors to the extent possible and how to minimize the severity of a crash. 
Specifically, the Netherlands:  


 
48 UC ITS, Research Synthesis, 49. 
49 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 28. 
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• Expanded 30 km/h (18.6 mph) zones from 15.5 percent of their urban residential 
streets to 54.5 percent by adopting a “low-cost” approach that phased the 
introduction of the lower speed limits. In the short-term, communities posted the 
new speed limits with some support of traffic calming devices with the goal to 
further transform the area through additional engineering features.  


• Introduced 60 km/h (37.3 mph) zones, down from 80 km/h (49.7 mph), for rural 
access roads that met specific criteria warranting reduced speeds to improve 
safety for vulnerable users and/or located in transition zones. 


5.2.2 Sweden  


Sweden adopted the Vision Zero road safety philosophy in 1997 with the long-term goal 
that no person should be killed or seriously injured in road traffic. Their system relies on 
two principles: 1) human life and health are the top priority when designing roads; and 
2) road traffic safety is a shared responsibility between all road users and system 
designers. Under the safe system approach in Sweden, speed limits were reduced to 
prioritize the highest levels of safety. 
Sweden designed their road system based on what the human body can endure in both 
a vehicle-vehicle and vehicle-unprotected user (e.g., pedestrian, bicyclist) crash 
scenario. As part of the safe system approach, Sweden introduced median barriers to 
prevent head-on crashes, safer roadsides, traffic calming, roundabouts, separation, and 
reduced speed limits.  
Sweden made a distinction between urban and rural roads, resulting in the 
implementation of parallel efforts. They reviewed their national rural road network and 
established guidelines for each road type classification balancing traffic safety, 
environment, and mobility and accounting for regional differences. This resulted in a 
statistically significant reduction in the mean operating speed of passenger cars. For 
speeds in urban areas, Sweden established guidelines that consider the city’s character, 
accessibility, security, traffic safety, and health and environment. This resulted in a mean 
operating speed decrease of 2-3 km/h (1.2-1.9 mph). 


5.2.3 Australia 


The New South Wales (NSW) Roads and Traffic Authority adopted the Safe Systems 
approach to develop and implement its road safety programs, with lower speeds and 
speed limits as essential components. The Safe Systems approach was adopted in 2004 
and is guided by the vision that no person should be killed or seriously injured on 
Australia’s roads.  
Australia’s approaches include safer people, roads, vehicles, and speeds collectively 
and reinforces that the determination of safe speed limits must account for a myriad of 
factors, including hazards, the road environment, and the movement and presence of 
different road users. It suggests that those who design, operate, and manage the road 
system are responsible for the safety of the network.  
NSW uses a 50 km/h (31 mph) default urban speed limit, increasing to 60 km/h 
(37.3 mph) on major arterial roads. A speed limit of 70 km/h (43.5 mph) and 80 km/h 
(49.7 mph) may be applied but requires restricted abutting access and low to no 
pedestrian activity. Higher speeds are restricted to motorways and top out at 110 km/h 
(68.4 mph). Shared zones are restricted to 10 km/h (6.2 mph) while school zones and 
other areas with high pedestrian traffic or local traffic are restricted to 40 km/h (24.9 mph). 
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Work zones also have reduced speed limits. NSW uses variable speed limits which adapt 
to changes in traffic management and incident responses, weather, and roadwork. 


5.3. Recent National Trends 
In the U.S. the safe systems approach to traffic safety is gaining momentum, influenced 
by international best practices and by recent important safety studies. In 2017, the NTSB 
safety study found that the safe system approach to setting speed limits in urban areas 
represented an improvement over conventional approaches because it considers the 
vulnerability of all road users.50 The study also advised the Federal Highway 
Administration “remove the guidance that speed limits in speed zones should be within 
5 mph of the 85th percentile speed.”51 
The growing popularity of the safe systems approach is also reflected by the growth of 
Vision Zero, an initiative that strives to eliminate all traffic fatalities and severe injuries by 
targeting local jurisdictions and encouraging them to adopt speed-management policies 
and roadway design practices. As of early 2019, more than 40 U.S. cities – including 
Sacramento, San Francisco, and Los Angeles – have adopted policies from this initiative 
and are designated as Vision Zero Cities.52 
Reflecting these trends, states across the U.S., including Oregon, Washington, and New 
York are adopting speed-limit-setting laws that grant local agencies more flexibility to 
establish lower speed limits. Localities, in turn, are leveraging this ability to reduce speed 
limits and make safety improvements.  
Sections 5.3.1, 5.3.2, 5.3.3, and 5.3.4 of this report present U.S. case studies that reflects 
this trend. These case studies are adapted from the UC ITS Research Synthesis.  


5.3.1. Oregon 


In 2017 the Oregon legislature gave the City of Portland the authority to lower its 
residential speed limits from 25 mph to 20 mph. The Legislature extended this authority 
to all Oregon cities in 2019 via Senate Bill 558. 
All of Portland's 3,000 miles of residential streets now have a maximum speed of 
20 mph. Portland also has permission to use an “alternative method”53 for non-arterial 
streets that references the 85th percentile speeds but places greater emphasis on 
vulnerable users and the risk of a future crash. Locations where this alternative method 
is used will require an evaluation report after a two-year trial period focusing on the 
changes in the number of injury and fatal crashes. This methodology was approved in 
2016 and the experimental period was extended to four-years to account for crash data 
report lag time.  


  


 
50 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 54. 
51 Ibid., 57 
52 Vision Zero Network, Vision Zero Cities (2019).  
53 Oregon Department of Transportation, Article 595455 (2016). 
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5.3.2. Washington  


In 2013 the Washington Legislature passed a law allowing municipalities to establish a 
maximum speed limit of 20 mph in a residential or business district. Enabled by this 
legislation, in 2016 Seattle City Council lowered the speed limit on residential streets 
from 25 mph to 20 mph and the lowered the default speed limit from 30 mph to 25 mph 
on arterials (larger streets that are primarily in downtown and nearby neighborhoods). 
Additionally, the Legislature passed a law amending the State’s Manual on Uniform 
Traffic Control Devices (MUTCD) that provides local jurisdictions with considerations 
about what requirements they need to meet in order to revise speed limits.  
The Seattle Department of Transportation (SDOT) compiled a data-based justification in 
support of the lower speed limits. SDOT made the case that the design of the road the 
city’s Vision Zero commitment, and recent mode shift away from driving and toward 
walking, biking, and taking transit all signaled a need for lower, safer speed limits. SDOT 
also included speed and safety data from all of their recent Vision Zero pilot projects. 
Since the law passed, SDOT has built on the momentum of reducing speed limits across 
the city to leverage existing state-level authority to reduce speed limits on three high-
crash corridors using a context-sensitive engineering study. They are also leveraging 
both of these tools to reduce speed limits at a neighborhood scale in particular zones. 


5.3.3. New York  


In 2014 the New York State Legislature allowed New York City to reduce the citywide 
default speed limit from 30 mph to 25 mph. 
In addition to lowering citywide speed limits to 25 mph, the city also created numerous 
Neighborhood Slow Zones across the five boroughs in response to applications from 
communities. These zones typically include 20 mph on-street markings, signs, speed 
humps, and other traffic calming treatments and are typically small residential areas with 
low traffic volumes and minimal through traffic. According to the city, the ultimate goal of 
the Neighborhood Slow Zone program is to lower the incidence and severity of crashes. 
Slow Zones also seek to enhance quality of life by reducing cut-through traffic and traffic 
noise in residential neighborhoods.54 
The State Legislature also granted permission to establish an automated speed 
enforcement program involving cameras located in school zones. In 2019, having 
lowered speeding by over 60 percent in camera locations, the City obtained new 
authority to expand this program from 140 to 750 zones. 


5.3.4. Massachusetts 


Massachusetts state law allows local jurisdictions to adopt a 25 mph default citywide 
speed limit on municipal roads in “thickly settled” areas. They may also establish 20 mph 
safety zones based on criteria of their choosing. Communities that decide to reduce the 
statutory speed limit to 25 mph are required to “opt in” to the program by notifying the 
state Department of Transportation. As of September 2019, 42 have opted in, including 
Cambridge and Boston.55 


 
54 New York City Department of Transportation, Neighborhood Slow Zones (2019).  
55 Massachusetts Department of Transportation, Speed limits in thickly settled or business districts 
(2019).  
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In 2016, Cambridge lowered speed limits to 25 mph citywide and began implementing 
20 mph safety zones later that same year. In 2017, Boston reduced the default speed 
limit from 30 mph to 25 mph. A before-and-after by the Insurance Institute of Highway 
Safety found that the estimated odds of a vehicle exceeding 35 mph fell 29.3%, the 
estimated odds of a vehicle exceeding 30 mph fell 8.5%, and the estimated odds of a 
vehicle exceeding 25 mph fell 2.9%.56 The study concluded that updated state laws that 
allow municipalities to set lower speed limits on urban streets without requiring costly 
engineering studies can provide flexibility to municipalities to set speed limits that are 
safe for all road users. 


5.4. Conclusion: Shifting Paradigms 
At all levels – international, national, state, and local – establishing speed limits based 
on safety is increasingly widespread. As more agencies emphasize the safety of all road 
users as fundamental to establishing speed limits, the traditional 85th percentile 
approach and its inherent privileging of vehicle throughput and driver behavior is giving 
way to more multi-faceted, context-sensitive, safety-based approaches. However, as the 
NTSB safety study notes, “although local officials may wish to incorporate the safe 
system approach by proposing speed zones with lower limits in urban areas with 
vulnerable road users, they may be unable to do so because state transportation 
departments require engineering studies that are driven by the 85th percentile speed.”57 
In the U.S., states are passing legislation that grants local agencies more flexibility to 
establish lower speed limits, which local jurisdictions are using to lower speed limits to 
increase safety. Ultimately, increased safety outcomes require cooperation and 
coordination at both the state and local levels. 
 
 
 
 
 
 
 
 


 
56 Insurance Institute for Highway Safety, Lowering the Speed Limit from 30 to 25 mph in Boston: Effects 
on Vehicle Speeds (2018), cited in UC ITS, Research Synthesis, 54-55. 
57 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 29. 
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6.0 Engineering and Designing for Safety – Roads and 
Vehicles 
This section explores roadway engineering and design countermeasures and emerging 
vehicle technologies to increase safety.  


6.1. Engineering Countermeasures 
A road’s posted speed limit is not the only factor that drivers consider when choosing 
how fast to drive. The physical design of a roadway (such as lane numbers and width, 
the presence of intersections, roundabouts, and the surrounding landscape) also 
influences a driver’s velocity and is an important component in speed management. As a 
recent study noted, “our preferences and judgments of appropriate speed are strongly 
influenced by setting and perspective.”58 The speed at which we choose to operate our 
vehicles is known as operating speed. A driver’s operating speed can be influenced by 
many complex factors, but generally speaking, motorists will drive faster on wide, 
uncongested roads. They will drive slower on narrow roads with sight markers (such as 
trees) that provide subconscious feedback on their speeds.  
Engineering countermeasures have been identified as one of three types of 
countermeasures (the others are education and enforcement) that can mitigate a 
speeding-related safety problem.59 Engineering countermeasures are predicated on the 
fact that roads can be designed to increase or decrease a driver’s operating speed. This 
design speed is an important component of overall speed management and as defined 
by the FHWA “is the selected speed used to determine the various geometric design 
features of the roadway.”60 
Traffic engineers use a variety of technical terms to discuss changing roadway 
infrastructure to force drivers to change their behavior. These terms include engineering 
countermeasures, traffic-calming devices, self-enforcing roadways, geometric design, 
roadway geometry, physical measures, and roadway design features. 
While these terms are not synonymous, they are generally used when discussing “any 
intentional, long-term alteration to the roadway or its environment that causes changes 
in motorists’ driving behavior.”61 According to the FHWA’s Traffic Calming ePrimer, while 
the exact wording may differ, “the essence remains that traffic calming reduces 
automobile speeds or volumes, mainly through the use of physical measures, to improve 
the quality of life in both residential and commercial areas and increase the safety and 
comfort of walking and bicycling.”62  


  


 
58 FHWA, Speed Concepts: Informational Guide, 7 
59 NHTSA, Speed Enforcement Camera Systems Operational Guidelines (2008), 8. 
60 Ibid., 9 
61 FHWA, Speed Management Countermeasures Fact Sheet (2017), 1. 
62 FHWA, Traffic Calming ePrimer (2017). Module 2.1.  
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Exhibit 6-1 provides images, descriptions, and costs of common engineering and design 
solutions. 


Exhibit 6-1 – Common Roadway Engineering Elements and FHWA Estimated Cost* 


Example Description 
FHWA 


Estimated 
Construction 


Cost 


 


Curb extensions 
Curb extensions visually and 
physically narrow the roadway 
and increase the overall 
visibility of pedestrians by 
reducing the crossing distance 
for pedestrians. 


$8,000-$12,000 


 


Chicanes 
A chicane is a series of 
alternating mid-block curb 
extensions or islands that 
narrow the roadway and 
require vehicles to follow a 
curving, S-shaped path.  


$8,000-$10,000  


 


Chokers 
Chokers are types of curb 
extensions that narrow a street 
by widening the sidewalks or 
planting strips, effectively 
creating a pinch-point along 
the street. 


$10,000-
$25,000 
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Example Description 
FHWA 


Estimated 
Construction 


Cost 


 


Median islands 
Median refuge islands are 
protected spaces placed in the 
center of the street to facilitate 
bicycle and pedestrian 
crossings. 


$15,000-
$55,000 


 


Raised crosswalks 
Raised crosswalks bring the 
level of the roadway to that of 
the sidewalk, forcing vehicles 
to slow before passing over 
the crosswalk and providing a 
level pedestrian path of travel 
from curb to curb. 


$4,000-$8,000 


 


Roundabouts 
A roundabout is a type of 
circular intersection that is 
different than a traffic circle. 
Traffic travels 
counterclockwise around 
center island and vehicles 
entering the roundabout must 
yield to enter.  


$150,000- 
$2 million 
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Example Description 
FHWA 


Estimated 
Construction 


Cost 


 


Speed humps/speed table 
Speed humps and tables are 
devices that encourage people 
driving to slow down. Speed 
humps and tables are raised 
areas that extend across the 
street. A speed hump is 
rounded whereas a speed 
table has a flat top to 
accommodate a car’s entire 
base.  


Speed hump: 
$2,000-$4,000 
 
Speed table:  
$2,500-$8,000 
 


 


Traffic circles 
Traffic circles guide vehicles 
through an intersection in one 
direction around a central 
island. They are usually 
installed at 
intersections of neighborhood 
streets. 


$10,000-
$25,000  


*Sources: U.S. Department of Transportation Federal Highway Administration Traffic Calming ePrimer 
(https://safety.fhwa.dot.gov/speedmgt/traffic_calm.cfm#eprimer); National Association of Transportation 
Officials Urban Street Design Guide (https://nacto.org/publication/urban-street-design-guide/) 
Image Sources: 


1. Curb Extensions 
https://safety.fhwa.dot.gov/speedmgt/ePrimer_modules/module3.cfm 
2. Chicanes 
https://safety.fhwa.dot.gov/speedmgt/ePrimer_modules/module3.cfm 
3. Chokers 
https://safety.fhwa.dot.gov/speedmgt/ePrimer_modules/module3pt2.cfm 
4. Median Islands 
https://www.fhwa.dot.gov/publications/publicroads/11marapr/03.cfm 
5. Raised Crosswalks 
https://safety.fhwa.dot.gov/ped_bike/step/docs/TechSheet_RaisedCW_508compliant.pdf 
6. Roundabouts 
https://safety.fhwa.dot.gov/hsip/hrrr/manual/sec43.cfm 
7. Speed humps/speed table 
https://safety.fhwa.dot.gov/local_rural/training/fhwasa010413spmgmt/ 
8. Traffic circles 
https://safety.fhwa.dot.gov/speedmgt/ePrimer_modules/module3.cfm 
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Within the context of reducing speed and calming traffic, engineering countermeasures 
are commonly used to slow down traffic, reduce overall traffic volume, reduce cut-
through traffic, provide more space for bicyclists and pedestrians, and increase their 
visibility to drivers. Engineering and design countermeasures can offer a more holistic 
approach instead of treating streets solely as a conduit for vehicles and balance traffic 
on streets with other needs of the community. As the exhibit depicts, costs can vary 
widely depending on the type of solution.  
Many studies find that engineering changes are the most effective interventions at 
reducing pedestrian injury and fatality rates.63  UC ITS documented the safety 
improvements associated with multiple engineering solutions. Studies in Denmark and 
the United States, for instance, have shown that the installation of a single speed bump 
reduced average vehicle speeds by 2.7 to 3.4 mph, and another American study found 
that installing multiple speed bumps in succession can reduce average vehicle speeds 
by 8 to 12 mph in some areas.64 Horizontal deflections such as chicanes and lane shifts 
have also been demonstrated to reduce vehicle speeds. Chicanes have been found to 
reduce average speed by 1.3 to 3.2 mph.65 Roundabouts have also been found to 
reduce the speed of vehicles at intersections and have consistently shown to reduce all 
crashes in all intersection contexts in the range of 35-76% in the United States.66  
Task Force members overwhelmingly agree that changing a road’s infrastructure is the 
most important factor to reduce vehicle operating speeds. When surveyed, 13 of 15 
survey respondents said that design elements effectively reduce speeds. One Task 
Force member noted that a local city had recently reduced the speed limit in school 
zones. However, the accompanying wide streets encouraged drivers to ignore the signs 
and continue driving fast; the lowered speed limit was in itself “not enough to make our 
streets truly safe.” 
The effect of roadway design on safety is widely accepted, and the Federal Highway 
Administration recently released a national pedestrian safety action plan that focuses 
significant attention on improving pedestrian safety through street redesign and 
engineering-related countermeasures, as well as the policies that influence street design 
choices. There are a variety of other sources for cities who wish to pursue engineering 
countermeasures; these include the National Association of City Transportation Officials’ 
design guides, the Federal Highway Administration’s Traffic Calming ePrimer, and the 
Highway Design Manual published by Caltrans. 
However, there are many challenges associated with changing roadway infrastructure to 
reduce operating speeds. The Caltrans Highway Design Manual does not include 
standards and specifications for many types of horizontal and vertical traffic calming 
devices. While large cities such as San Francisco and Los Angeles have developed their 
own engineering and design guides, smaller cities do not have the resources to produce 
their own standards and rely on a variety of other sources. Currently, no definitive 
document exists that provides California cities and counties with comprehensive 
engineering and design options to reduce vehicle operating speeds.  


  


 
63 UC ITS, Research Synthesis, 57. 
64 Ibid., 57. 
65 Ibid., 57. 
66 Ibid., 58. 
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Roadway engineering solutions to reduce operating speed can widely vary in cost, and 
can include complex multi-million-dollar construction projects. Changing roadway 
infrastructure on a large scale can be a costly and time-consuming process that can take 
years. The process involves planning, prioritizing, securing funding, designing, and 
installation. According to the FHWA, “once constructed, transportation infrastructure is 
enduring […] Alterations may be costly and disruptive. Since the consequences of 
roadway design are significant and long-lasting, decisions should be deliberate.”67 Task 
Force and Advisory Group members noted that cost and length of time as obstacles to 
using engineering countermeasures to achieve safer speeds.  
In addition to these obstacles, another potential barrier to lowering vehicle operating 
speeds is the need to meet Level of Service (LOS) requirements. In city planning 
documents, through state permitting processes, and through the environmental review 
process, acceptable vehicle LOS for specific roadways is often identified and used in 
order to avoid excessive traffic congestion and delay. LOS is a metric used to rate the 
quality of vehicle traffic service based on performance measures like speed, travel time, 
delay, and congestion. There are six levels of service ranging from "A" through "F," with 
LOS "A" representing the best range of operating conditions and LOS "F" representing 
the worst.  
When implementing engineering countermeasures designed to reduce vehicle operating 
speeds, agencies may have to consider the LOS level on a given roadway. For instance, 
the City of El Centro requires that projects with a significant impact on its transportation 
system and LOS criteria must mitigate the impact through physical improvements and/or 
impact fees.68 In contrast, the City of Roseville notes in its general plan that the 
implementation of pedestrian districts may slow cars down and reduce the level of 
service. It thus exempts pedestrian districts from its LOS policy.69  
Roseville’s exemption illustrates the tradeoff between safety and vehicle level of service 
within the context of roadway engineering: lower speed limits reduce the probability of 
crashes but also reduce vehicle levels of service. According to the National Highway 
Traffic Safety Administration (NHTSA), U.S. communities that privilege levels of service 
have wide roads with minimal pedestrian accommodations and “consequently, they often 
experience higher crash rates for all roadway users, as both motorists and pedestrians 
suffer from the less safe conditions created to achieve these higher levels of vehicle 
mobility.”70 
In addition to this fundamental tension, Advisory Group members indicated that roadway 
funding is sometimes contingent on Level of Service-based improvements such as street 
widening and capacity enhancements, which tend to increase vehicle operating speeds.  


  


 
67 FHWA, Speed Concepts: Informational Guide, 33. 
68 City of El Centro, El Centro General Plan Circulation Element (2004), 18. 
69 City of Roseville, General Plan 2035 Circulation Element (2016), III-15.  
70 NHTSA, How to Develop and Pedestrian Safety Action Plan (2009), 10. 
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Exhibit 6-2 summarizes the primary barriers to the implementation of engineering 
solutions designed to lower vehicle operating speed.  


Exhibit 6-2 – Engineering and Design Solutions: Barriers to Implementation 
Barrier Description 


• Cost Roadway infrastructure can range from $2,000 to 
$2 million depending on the design treatment. 


• Long timeline Implementing new roadway infrastructure can take 
years to plan, fund, design, and implement. 


• Funding  Funding for infrastructure can be difficult to obtain 
and can be contingent upon certain criteria. 


• Level of Service 
standards 


Level of Service standards stipulate acceptable 
thresholds for traffic congestion and delay. 


As agencies work to balance the proven effectiveness of engineering countermeasures 
to reduce operating speed with their cost, length, and complexity, it is important to note 
that some can be low-cost and low-intervention. These include pavement markings (e.g., 
lane narrowing), static signing (e.g., chevron signs), and dynamic signing (e.g., speed 
activated speed limit signs, speed activated warning signs), For instance, research has 
demonstrated that speed feedback signs, which display a vehicle’s current speed to 
remind the driver to slow down, have been effective at reducing speeds by 5 mph.71 
In order to identify the most effective engineering countermeasures, traffic and 
transportation professionals can also employ a research-based baseline to quantify the 
expected safety effectiveness of a countermeasure. One commonly method to achieve 
that is using crash modification factors (CMF). 
As described by UC ITS, a CMF is an estimate of the change in crashes expected after 
implementation of a countermeasure. CMFs are applied to the estimated crashes without 
treatment to compute the estimated crashes with treatment. The FHWA CMF Clearinghouse 
is a web-based database of CMFs along with supporting documentation to help users identify 
the most appropriate countermeasure for their safety needs. The CMF Clearinghouse 
contains more than 3,000 CMFs for various design and operational features.72 
In a preliminary effort to identify the most pertinent crash types for California, UC ITS 
generated descriptive crash statistics for California based on analysis of data from the 
Statewide Integrated Traffic Records System (SWITRS) for the years 2014-2018. 
Results indicated that large number of fatal and severe crashes are head-on or 
overturned vehicle crash types. These specific crash types can be alleviated by road 
design features that provide better road side barriers and better separation from head on 
traffic. The CMF clearinghouse provides a list of quality CMF’s that are expected to 
reduce such crashes. 


  


 
71 FHWA, Speed Management Countermeasures Fact Sheet. 
72 UC ITS, Research Synthesis, 64. 
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Additionally, UC ITS identifies certain key resources (maintained by NHTSA, FHWA, and 
CDC) that can support practitioners in identifying a set of road design improvements to 
reduce crashes of all modes. Crash modification factors are listed for many of the 
countermeasures, and such factors can be used to calculate cost-benefit estimates. The 
documents demonstrate that continued application of currently available proven 
countermeasures can extend the decades-long trends toward greater road safety. 


6.2. Emerging Vehicle Technologies  
Emerging vehicle technologies that are designed to help drivers avoid crashes are 
quickly entering the motor vehicle marketplace in the U.S. These technology systems, 
known as advanced driver assistance systems, rely on external sensors to gather 
information about possible hazards and deploy various interventions, including collision 
warnings and automated emergency braking, to help drivers avoid crashes. Many 
vehicle safety and crash avoidance systems are offered to consumers as optional and 
are not standard. However, adoption of these emerging technologies by consumers and 
automakers is growing.  
For instance, in 2016 the National Highway Traffic Safety Administration and the 
Insurance Institute for Highway Safety announced the commitment of 20 major 
automakers to make automatic emergency braking a standard feature on virtually all 
new cars by 2022.73 Through this commitment, consumers will have access to this 
technology more quickly than would be possible through the regulatory process.  
Such urgency is due to the safety improvements demonstrated by these driver-assisted 
technologies. Research is beginning to describe the safety benefits of various levels of 
emerging technology.74 For example, the NTSB concluded that intelligent speed 
adaptation (ISA) technology has been studied extensively and that it is “an effective 
vehicle technology to reduce speeding.”75 ISA works by comparing a vehicle’s global 
position system (GPS) to the road’s speed limit and either warning the driver or slowing 
the vehicle in the case of excessive speed.  
Exhibit 6-3 provides an overview of common advanced driver assistance systems 
(ADAS). Some of these technologies provide warnings and rely on the driver to take 
corrective action; others are designed to automatically brake or steer, taking a more 
active approach.  


Exhibit 6-3 – Advanced Driver Assistance Systems 
Feature Acronym  Description 


Intelligent 
speed 
adaptation 


ISA ISA systems compare a vehicle’s global position 
system (GPS) to the road’s speed limit and either 
warn the driver or slow the vehicle in the case of 
excessive speed. 


Blind spot 
warning  


BSW BSW systems detect vehicles traveling in the 
vehicle’s blind spot and provide some form of warning 
to the driver. 


 
73 NHTSA, Fact Sheet: Auto Industry Commitment to IIHS and NHTSA on Automatic Emergency Braking 
(2016).  
74 UC ITS, Research Synthesis, 68. 
75 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 45. 
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Feature Acronym  Description 


Automatic 
emergency 
braking  


AEB AEB systems determine the distance between the 
vehicle and other vehicles/objects directly ahead and 
automatically apply brakes when it senses a crash is 
imminent. Many current-generation AEB systems are 
also designed to detect and respond to pedestrians 
and cyclists. 


Forward 
collision 
warning  


FCW FCW systems determine the distance between the 
vehicle and other vehicles/objects directly ahead and 
warn the driver when the system determines an 
imminent threat. Many current-generation FCW 
systems are also designed to detect and respond to 
pedestrians and cyclists. 


Lane Departure 
Warning / Lane 
Keeping Assist 


LDW/LKA LDW and LKA systems use cameras to determine the 
position of the vehicle in relation to lane markings. 
LDW systems are designed to prevent crashes in 
which the vehicle leaves its travel lane unintentionally. 


 
A recent research brief on advanced driver assistance systems, sponsored by the AAA 
Foundation for Traffic Safety, provided new estimates on the number of crashes, injuries, and 
deaths that such systems could potentially help prevent based on 2016 U.S. crash 
characteristics. The brief estimates that these technologies, if installed on all vehicles, would 
have had the potential to help prevent or mitigate roughly 40% of all crashes involving 
passenger vehicles, and 37% of all injuries and 29% of all fatalities that occurred in those 
crashes. It concludes that “Current and future vehicle safety systems have the potential to 
dramatically reduce the number of crashes, injuries and fatalities on our roadways.”76 


  


 
76 AAA Foundation for Traffic Safety, Potential Reductions in Crashes, Injuries, and Deaths from Large-
Scale Deployment of Advanced Driver Assistance Systems (2018), 9. 
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7.0 Speed Enforcement 
This section provides an overview of speed enforcement considerations with a focus on 
automated speed enforcement. 


7.1. Overview of Speed Enforcement 
Speed limits and speed limit enforcement are intertwined. Appropriately set speed limits 
must be enforced to be optimally effective, and the purpose of enforcement strategies is 
to increase compliance with traffic laws, including the legal speed limit.77 Enforcement is 
one of three categories of countermeasures (in addition to engineering and education) 
identified by the FHWA that can mitigate a speeding-related safety problem, as 
enforcement can deter speeding and penalize violators. There are many methods to 
conduct enforcement, including, regular traffic patrols, high visibility enforcement, and 
automated speed enforcement. Automated speed enforcement is discussed in 
Section 7.2 and high visibility enforcement is discussed in Section 7.3. 
However, speed limit enforcement is only one of the duties of an officer. With competing 
resource needs, law enforcement agencies must make decisions how much time to 
devote to speed enforcement and how to structure an effective speed enforcement 
program. The NHTSA’s Speed Enforcement Program Guidelines provides guidance for 
local agencies on speed enforcement programs and notes that there is no single best 
method for enforcing speeds:  


Each jurisdiction needs to customize a combination of technologies and 
tactical methods to enforce speeds that works best for its community. […] 
Speed enforcement countermeasures need to be tailored to the particular 
problems identified in the community and local circumstances. The selected 
enforcement methods should be based on analysis of data on speeds and 
crashes and on citizen reports.78 


In California, speed limit enforcement programs face several challenges, including the 
lack of adequate law enforcement staffing. Following the 2008 recession, law 
enforcement agencies severely cut back their resources for traffic safety enforcement 
activities. While traffic fatalities in California have continued to rise, law enforcement 
staffing levels have not rebounded. The California Office of Traffic Safety (OTS) provides 
some Federal funds for traffic safety enforcement, and some California jurisdictions 
would not have dedicated traffic safety enforcement officials without these funds. 
According to the California Vehicle Code, a speed trap is defined as a section of a 
highway with a prima facie speed limit if the limit is not justified by an engineering and 
traffic survey conducted within 5-10 years prior to the date of the alleged violation and if 
the enforcement of the limit involves the use of radar or other electronic devices.79 In 
short, if the roadway’s speed limit is not supported by a current traffic survey, the limit 
cannot be enforced using lidar or radar. However, this does not apply on State-defined 
local roads, which are exempt from speed trap regulations. This exemption enables 
authorities to enforce speed limits on local roads without a valid traffic survey.  


 
77 NHTSA, Countermeasures that Work, 8-36. 
78 NHTSA, Speed Enforcement Program Guidelines (2008), 14-15. 
79 CVC 40802. 
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Local agencies on the Task Force state that they struggle to meet the State requirement 
to update their engineering and traffic surveys. Posted speed limits in California are not 
enforceable if the underlying traffic speed surveys have expired. To enforce posted 
speed limits using lidar or radar, local agencies must update a street’s engineering and 
traffic survey every 5 to 10 years. Some city representatives on the Task Force maintain 
that they struggle to find the resources needed to update the traffic surveys on their 
roads. Without a current traffic survey on file for a particular roadway, speeding tickets 
issued using lidar or radar are not defensible in court since these conditions meet the 
statutory definition of a speed trap.  
According to its city documents, Los Angeles experienced a backlog of engineering and 
traffic surveys in 2015. Unable to update speed surveys at the rate at which they were 
expiring, the city noted that only 19% of its speed limits within its high injury networks were 
able to be enforced with radar.80 (High Injury Networks are streets where high numbers of 
fatal and serious crashes are concentrated.) The City Council directed the Department of 
Transportation to update all eligible surveys. Based on the survey results, the City passed 
an ordinance in 2018 to raise the speed limit on over 100 miles of its streets.81  
This example illustrates a particular predicament that is the byproduct of current law: if 
cities do not update their traffic surveys, they cannot enforce the speed limit using radar, 
but if they do update their traffic surveys, speed limits are likely to rise, since speed 
creep is an unintended consequence of using the 85th percentile methodology.  
Despite these challenges, enforcing speed limits is an effective countermeasure to 
reducing speeding and eliminating crashes, serious injuries, and fatalities on California’s 
roadways. Effective enforcement is an important additional step that can be taken to 
make roadways safer as part of a multifaceted approach, and it is even more effective 
when combined with public education. As the FHWA notes, “traffic enforcement is most 
effective when it is highly visible and publicized, to reinforce the required behavior and to 
raise the expectation that failure to comply may result in legal consequences.”82  


7.2. Automated Speed Enforcement 
While there are many enforcement methods available to law enforcement agencies, 
automated speed enforcement (ASE) harnesses technology to reduce speeding. ASE 
detects speeding violations and records identifying information about the vehicle and/or 
driver. Typically, radar or lidar is set to detect vehicles going above a certain speed. 
Once a speed vehicle is detected by the radar system, the camera is triggered. Cameras 
are either permanently fixed on poles or are mobile. The camera takes a picture of the 
license plate and, depending on the program specifics, the driver. (Some programs 
require drivers to be identified while others do not.) At a later time, a back-office 
processor reviews and processes the violation. This processor can be a law 
enforcement officer or a third-party vendor. In processing, the individual determines if a 
violation occurred and matches the camera information to vehicle registration 
information. Lastly, a citation is mailed to the vehicle driver or owner (depending on the 
specifics of the program).  


 
80 City of Los Angeles Department of Transportation, Enhanced Speed Enforcement and Tools to Reduce 
Speeding (2015), 5.  
81 City of Los Angeles Board of Transportation Commissioners, Ordinance Approval for Recommended 
Speed Limit Revisions and Additions, (2018). 
82 NHTSA, Countermeasures that Work, 8-36. 
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All ASE systems have three basic components: 
1) Speed measuring (typically using radar or its laser equivalent lidar) 
2) Data processing and storage  
3) Image capture 


Exhibit 7-1 provides a visual high-level overview of this process.  
ASE has been in use worldwide and its effects on traffic speeds and crashes has been 
studied for more than two decades. ASE has proven to be an effective countermeasure 
to reduce speed-related crashes and injuries.83 In its 2017 Safety Study, the NTSB 
analyzed studies of ASE programs, including U.S. programs. These studies 
demonstrated significant safety improvements in the forms of reduction in mean speeds, 
reduction in the likelihood of speeding more than 10 mph, and reduction in the likelihood 
that a crash involved a severe injury or fatality.84 In the City of Scottsdale, which 
implemented an ASE program in the mid-2000s, ASE was effective in reducing speeding 
and improving safety.85  


Exhibit 7-1 – High-Level Overview of ASE Process   


 
 
Like any type of enforcement methodology, ASE has its specific benefits and limitations. 
Because automated speed enforcement does not require a law enforcement officer to be 
present, it has the ability to continuously enforce the speed limit while freeing up officers 
for other duties. ASE can also operate in areas, such as busy intersections, where in-
person traffic stops would be impractical or distracting to other drivers. ASE can be used 
on higher speed roadways where traffic calming devices may not be appropriate. On the 
other hand, ASE does not immediately stop speeding drivers. Furthermore, due to the 
lack of direct contact between the officer and driver, there is no opportunity for 
education, to observe suspicious activities and identify additional offenses (such as 
impaired driving) nor does it afford the exercise of judgment in issuing a citation (such as 
a written or verbal warning) that an officer would have. Exhibit 7-2 depicts the benefits 
and limitations of ASE, as drawn from the NTSB’s study Reducing Speeding-Related 
Crashes Involving Passenger Vehicles and NHTSA’s Speed Enforcement Camera 
Systems Operational Guidelines.  


 
83 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 37. 
84 Ibid., 37.  
85 Simon Washington, Evaluation of the City of Scottsdale Loop 101 Photo Enforcement Demonstration 
Program (2017), 135. 
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Exhibit 7-2 – Benefits and Limitations of ASE 
Benefits of ASE Limitations of ASE 


• Frees up law enforcement resources to 
be used elsewhere and can serve as 
“force multiplier” 


• Driver does not stop and may continue to 
speed  


• Can operate where: 1) in-person traffic 
stops would be dangerous; and 2) on 
higher speed roadways where traffic 
calming devices may not be appropriate 


• Limited scope of enforcement and lack of 
direct contact with motorists 


• May reduce congestion from other 
drivers distracted by traffic stops 


• Time lag between violation and penalty 


• Ability to continuously enforce speed 
limit 


• Challenged on several constitutional 
grounds, including:  
o Rights of due process  
o Rights of equal protection  
o Rights of privacy 


• Proven to be an effective 
countermeasure to reduce speed-
related crashes and injuries 


• Criticized by the public as a tool to generate 
revenue rather than increase safety 


 
The NHTSA Speed Enforcement Camera Systems Operational Guidelines address the 
considerations that should be taken into account when implementing and operating an 
ASE program. The guidelines emphasize that an ASE program is supplement to, not a 
replacement for, traditional law enforcement operations. The guidelines describe general 
considerations and planning; program start-up; program operations; violation notice 
processing and delivery; violation notice receipt and adjudication; and program 
evaluation.  
In addition to these general topics, NHTSA also provides more specific policy 
considerations for any potential ASE program, many of which were echoed by Task 
Force members. These considerations include:  


• Locations • Public Notice  
• Citation Type and Amount • Speed 
• Warning Phase  • Privacy and Use of Data 
• Adjudication • Equity 
• Use of Revenue • Camera Calibration 
• Operation • Oversight 


The Task Force spent some time discussing automated speed enforcement and its potential 
safety benefit and the following recommendation for policy consideration reflects that. However, 
it is important to acknowledge the sensitive and complex issues surrounding automated speed 
enforcement. 
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Although it is used extensively internationally, ASE has not been widely adopted in the U.S. at a 
Statewide level. It is currently used in 142 U.S. cities and is not currently authorized in 
California. In the late 1990s, the City of San Jose operated an ASE program but it was halted 
following a judicial ban. As an effective speeding countermeasure, ASE is underutilized due to 
various obstacles, including the lack of enabling legislation.86 According to NHTSA, which gives 
ASE the maximum 5-star effectiveness rating, “many States have prohibitions in their laws to 
prevent the use of automated enforcement technology; others have enabling legislation 
and/or parameters on the use of the technology; and others still have no legislation that 
addresses the technology’s use.”87  
The importance of Statewide support for any ASE program is reflected in the NTSB’s 2017 
recommendations on ASE in its Safety Study. It concludes that in order to be effective, ASE 
programs need to be explicitly authorized by State legislation without operational and location 
restrictions, and to this end, the NTSB recommended that all states remove obstacles to ASE 
programs in order to increase its use.88  


7.3. High Visibility Enforcement 
A High Visibility Enforcement (HVE) strategy combines enhanced patrols, enhanced visibility 
efforts, and publicity campaigns to educate the public and promote voluntary compliance with 
the traffic laws. For example, an HVE campaign includes increasing patrols and blitzes, 
installing visibility elements such as message boards and road signs, and implementing a 
comprehensive communications and media plan. These efforts are coordinated and designed to 
make enforcement efforts obvious to the public with the goal of changing driver behavior. 
According to the NHTSA, which offers an online High Visibility Enforcement Toolkit, when the 
perceived risk of getting caught by law enforcement goes up, the likelihood that people will 
engage in unsafe driving behaviors goes down.89 Similarly, FHWA notes that traffic enforcement 
is most effective when it is highly visible and publicized.90 
Authorities must consider many factors when implementing an HVE campaign, including types of 
enforcement (e.g., waves, saturation patrols, multi-jurisdictional); types of publicity (e.g., paid media, 
earned media, social media), and types of visibility elements (e.g., electronic message boards, 
billboards, specially marked squads). HVE programs can take 4 to 6 months to plan and incur 
significant costs for both publicity and increased officer patrols. They require extensive time from the 
State highway safety office and media staff and often from consultants to develop, produce, and 
distribute publicity and time from law enforcement officers to conduct the enforcement.91  
Communications and public outreach are an integral component of HVE programs. To assist 
state and local agencies to plan and implement HVE programs, NHTSA annually prepares 
resources for individual HVE program areas, including impaired driving, occupant protection 
(e.g., Click it or Ticket), and distracted driving. Since states must conduct traffic safety 
campaigns in order to receive some federal highway safety grant funds, national participation 
rates are high.92  
There is no national traffic safety campaign focused on the dangers of excessive speed 
although campaign material is available from NHTSA. Likewise, California lacks a statewide 


 
86 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 41. 
87 NHTSA, Countermeasures that Work, 3-20. 
88 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 54-57. 
89 NHTSA, High Visibility Enforcement Toolkit (2019), “Visibility Elements.” 
90 NHTSA, Countermeasures that Work, 8-36. 
91 Ibid., 2-17. 
92 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 49. 
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speeding-related traffic safety campaign and HVE program. While the NTSB concludes that 
“traffic safety campaigns that include highly publicized, increased enforcement can be an 
effective speeding countermeasure, [however] their inconsistent and infrequent use by states 
hinders their effectiveness.”93 
The California OTS, in partnership with NHTSA, administers traffic safety grants to local and 
state law enforcement agencies for programs to help them enforce traffic laws. HVE is promoted 
as a best practice for enforcement operations, including impaired driving, distracted driving, 
pedestrian and/or bicyclist safety, motorcycle safety, and other traffic enforcement operations 
that target primary collision factors (including speed) within the jurisdiction. 
From October 2016 to September 2017, the City of San Francisco conducted a HVE campaign 
focused on speeding. The collaborative “Safe Speeds SF” campaign was led by the San 
Francisco Municipal Transportation Agency (SFMTA) and the San Francisco Police Department 
(SFPD), with the program evaluation led by the San Francisco Department of Public Health 
(SFDPH). Law enforcement targeted 11 corridors on the city’s High Injury Network and these 
enforcement efforts were accompanied by media campaigns and community outreach. During 
the campaign over 1,800 speeding citations were issued to drivers on the HVE corridors.  
Following its conclusion, researchers evaluated the campaign. Results indicated that HVE was 
effective in lowering vehicle speeds during the enforcement period, and was modestly effective 
in lowering vehicle speeds before and immediately after enforcement. However, these impacts 
were not sustained in the long term and reductions in driver speeds began to diminish one week 
after the HVE ended. SFDPH concluded that enforcement must be regular and sustained in 
order to achieve lower vehicle speeds.94   


 
  


 
93 Ibid., 50. 
94 Vision Zero SF, Safe Speeds SF High Visibility Enforcement Campaign Findings (November 2019), 
1-8. 
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8.0 Additional Steps to Improve Safety  
This section describes additional steps that can be taken to eliminate vehicular, 
pedestrian, and bicycle fatalities on the road, including improving education 
countermeasures, improving safety data, and linking crash and medical data to create a 
more comprehensive understanding of traffic crashes.  


8.1. Improving Education 
Traffic safety campaigns use communications and outreach to increase public education 
and awareness of a traffic safety topic. Nationally, NHTSA is responsible for coordinating 
and sponsoring national traffic safety campaigns, address occupant protection (Click it or 
Ticket), distracted driving (U Drive. U Text. U Pay.), and alcohol impairment, among 
other issues. In California, the OTS coordinates with NHTSA to solve key highway safety 
problems in the state by allocating federal funds to state and local agencies to 
implement traffic safety programs and grants.  


However, public awareness of the dangers of speeding is lacking at both the federal 
and state level. There is no national campaign devoted to speeding, and, given this 
absence, “there is incomplete participation among states, and little consistency among 
the individual state campaigns.”95 The NTSB found that the dangers of speeding are not 
well-publicized and that citizens generally underappreciate the risks of speeding. While 
other traffic safety issues are highly visible and have national leadership, speeding lacks 
this support, especially when contrasted with more visible campaigns:  


A 2011 study found that 32 states funded public awareness efforts for speeding; 
25 of these states reported using a total of 30 different campaign slogans, and 8 
states used the NHTSA slogans. In contrast, all 50 states participate in the 
national occupant protection campaign, and they all use the campaign’s “Click It 
or Ticket” slogan. Participation in the NHTSA-coordinated, national traffic safety 
campaigns is high because states are required to participate in order to receive 
some federal highway safety grant funds.96 


Currently, California lacks a state funding mechanism for a statewide coordinated traffic 
safety campaign focused on speeding. As the state leader in behavioral traffic safety, 
OTS is in the unique position to create campaigns and marketing that can change 
roadway user’s behavior and decrease fatalities throughout the State. OTS directs $4.5 
million in federal funding each year to marketing activities and public awareness 
campaign planning and execution, video and audio public service announcement (PSA) 
production, social media, media event planning, print, and graphic materials. The current 
funding level limits the amount of marketing, public relations and outreach related to 
traffic safety (with a focus on speeding) to the ethnically diverse population of 39 million 
Californians. The California Department of Public Health can also be consulted in the 
design, evaluation, and dissemination of evidenced-based campaigns. CDPH created 
the campaign, “It’s Up to All of Us,” which could be reintroduced to help increase 
awareness of the dangers of vehicle speeding to pedestrians and bicyclists. There are 
numerous ongoing traffic safety campaigns being implemented at the regional and local 
levels. An example of a regional campaign is the Southern California Association of 


 
95 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 49.  
96 Ibid., 49. 
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Governments (SCAG’s) Go Human campaign, which is a community outreach and 
advertising campaign, with the goals of reducing traffic collisions and encouraging 
people to walk and bike more. Go Human deploys regional media campaigns (radio, 
social media, gas pump ads, billboards, and print media), local co-branding partnerships 
via advertisements and events, and demonstration projects. 
Education countermeasures can change public knowledge, attitudes, and behavior 
related to speeding, especially when combined with enforcement campaigns. Public 
campaigns and education can promote a culture of safety-consciousness and research 
has shown that the communications component of a traffic safety campaign increases 
safety benefits; for example, a review of traffic safety campaigns in 12 countries 
found that public information and education reduced crashes by 9% on average.97 
Improving the education and public outreach regarding the dangers of excessive speed 
represents an important step that can be taken to help eliminate crashes, serious 
injuries, and fatalities on California’s roadways. 


8.2. Improving Safety Data 
At both a federal and statewide level, the limitations of speeding-related crash data 
poses another challenge to the practitioners who evaluate and implement 
countermeasures to increase safety. Common limitations include poor data quality, lack 
of timeliness, underreporting, and inconsistencies. Yet according to NHTSA, “states 
need timely accurate, complete, accessible, and uniform traffic records to identify and 
prioritize traffic safety issues and to choose appropriate safety countermeasures and 
evaluate their effectiveness.”98 
Based on its analysis of the national Fatality Analysis Reporting System (FARS), the 
NTSB found that involvement of speeding passenger vehicles in fatal crashes is 
underestimated and that “the lack of consistent law enforcement reporting of speeding-
related crashes hinders the effective implementation of data-driven speed enforcement 
programs.”99 Similarly, within the context of pedestrian and bicyclist safety, NHTSA 
found that pedestrian and bicyclist crashes tended to be underreported.100  
For the purposes of crash reporting, “speeding” is used to identify vehicles that are 
traveling at speeds which are: 1) unsafe for conditions or 2) exceed the speed limit. 
Speeds that are unsafe for conditions are based on basic speed law which is defined as 
driving at a speed greater than is reasonable or prudent considering weather, visibility, 
traffic, and roadway conditions. Because the definition of speeding includes these two 
different conditions, it is unknown to what degree exceeding a posted or statutory speed 
limit contributes to the total number of speeding-related crashes.  
Current crash data is required to make evidence-based traffic safety funding decisions, 
inform enforcement activities, and help direct critical infrastructure investments. The CHP 
has made substantial progress toward the goal of statewide electronic crash report 
submission and automated crash data collection. Internally, beginning in 2016, the CHP 
deployed a fully paperless electronic crash reporting system. Once a completed CHP 
crash report is approved at the local level, it is electronically submitted, and pertinent 
crash data is captured in SWITRS. From 2017 to present, 100 percent of CHP generated 


 
97 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 48. 
98 NHTSA, Traffic Records Program Assessment Advisory (2018), 2.  
99 NTSB, Reducing Speeding-Related Crashes Involving Passenger Vehicles, 32-33. 
100 NHTSA, Countermeasures that Work, 8-5. 
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crash reports are processed electronically; this represents approximately 46 percent of 
crash reports statewide. The benefits of the system include near real-time submission of 
crash reports, as well as enhanced quality control due to business rules and filters built 
into the programming that prevent entry of data incompatible with the field filled.  
In 2019 the CHP expanded this program by developing a Web portal to permit allied 
agencies outside the CHP to also submit crash reports to SWITRS electronically. The 
first participating allied agency, Bakersfield Police Department, began submitting 
electronic crash reports in March 2019. To date, there are four allied agencies fully 
utilizing the Web portal for electronic crash report submission, and five additional 
agencies submitting reports in a test environment. Those agencies in the test 
environment continue to batch and forward printed crash reports. The CHP continues to 
engage with crash reporting software vendors to accelerate the on-boarding of client 
agencies. Currently one vendor has achieved full integration; two additional vendors are 
in the testing process.  
Although the CHP has received relatively few allied agency crash reports electronically 
through the Web portal (2,174 as of November 2019), the impact on timeliness has been 
dramatic. Using 2019-to-date data, the raw average time from the day of crash to data 
entry in SWITRS for a non-electronically submitted crash report is 81 days. Crash 
reports submitted by agencies using an electronic format and the Web portal are entered 
into SWITRS in an average of 6 days. 
While progress has been made, there are still opportunities to expedite allied agencies’ 
submissions of traffic crash data reports electronically. Specifically, NHTSA offers 
federal grants to improve the timeliness, accuracy, completeness, uniformity, 
accessibility, and integration of the crash data. Within California, OTS administers these 
405(c) grants and is prepared to award these grants to local law enforcement agencies 
to assist in efforts to electronically transmit crash records into the SWITRS system. 
Expediting allied crash reports into SWITRS will provide significant improvement in traffic 
crash data availability.  


8.3. Linking Crash and Medical Data 
Transportation professionals and policymakers have long relied on crash data collected 
at the scene by law enforcement officials to inform traffic safety decisions. Yet recent 
efforts have highlighted the limitations of crash data and the corresponding opportunity 
to improve it by linking it with medical data. According to the Collaborative Sciences 
Center for Road Safety, a federally-funded academic research project, “traditionally, 
safety and injury analysis have occurred in isolated fields, with road safety researchers 
relying predominately on police-recorded crash reports, and public health researchers 
relying on health records (e.g., hospital, emergency department, and ambulatory care 
data).”101 This division has led to an incomplete and inconsistent picture of traffic 
crashes, with different records reflecting different findings. For example, research 
comparing police data reported in SWITRS (California’s Statewide Integrated Traffic 
Records System) and San Francisco hospital data found that police records did not 
include approximately 20% of pedestrian injuries and 25% of cyclist injuries.102  


 
101 Collaborative Sciences Center for Road Safety, Completing the Picture of Traffic Injuries: 
Understanding Data Needs and Opportunities for Road Safety (2018), 2. 
102 San Francisco Department of Public Health (SFDPH), San Francisco’s Transportation-related Injury 
Surveillance System (2017), 1.  
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Efforts to provide a more complete picture of transportation-related injuries by linking 
existing traffic and health data were initiated at the national level in the early 1990s. 
From 1992 to 2013 NHTSA worked with individual states to develop data linkage 
programs under the Crash Outcome Data Evaluation Systems (CODES). In 2013, 
CODES was discontinued and some states retired their programs while others have 
continued their data linkage projects independently. In California, the Department of 
Public Health maintains the statewide data linkage effort through the Crash Medical 
Outcomes Data (CMOD) Project, which electronically links police crash reports with 
health and death data. This dataset enables policymakers and professionals to 
understand the geographic distribution, causes, costs, and consequences of traffic 
injuries and fatalities, and ultimately to develop targeted injury prevention strategies to 
eliminate them. 
At the local level, the San Francisco Department of Public Health spearheaded the effort 
to develop the Transportation-related Injury Surveillance System (TISS). In 2017, San 
Francisco was the first city in the country to use the resulting linked data to update its 
High Injury Network (HIN) and analyze spatial patterns of severe and fatal injuries. With 
this more robust data, San Francisco was able to identify locations of unreported traffic 
injuries, better capture injury severity, and focus its HIN on the most severe outcomes.103  
Cities that want to create their own linked datasets must confront a key challenge, namely 
the need to accurately link records while also adhering to privacy laws for personally 
identifiable information (PII) and protected health information (PHI). While there are many 
linkage methodologies, the quality and success of the linkage is highly dependent on 
multiple unique identifiers that are subject to privacy laws such as name, date of birth, 
and other personally identifying information.104 For example, law enforcement does not 
usually collect social security numbers, and if they do so, this information is subject to the 
Health Insurance Portability and Accountability Act (HIPAA).105  
Such factors must be kept in mind as part of the renewed interest in developing linked 
datasets, which can provide a more complete picture of traffic injuries and fatalities and, 
ultimately, help policymakers develop strategies to prevent them. 
 


 
  


 
103 SFDPH, San Francisco’s Vision Zero High Injury Network: 2017 Update (2017), 2.  
104 Collaborative Sciences Center for Road Safety, Completing the Picture of Traffic Injuries, 3-4. 
105 Ibid., 3.  
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9.0 Findings and Recommendations for Policy 
Consideration  


The findings and recommendations for policy consideration (recommendations) are organized 
as follows (not in priority order): 


• Establishing Speed Limits (S)  


• Engineering (EN)  


• Enforcement (EF)  


• Education (ED)  


Findings are abbreviated as “F.” Recommendations are abbreviated as “C.” In some cases, a 
finding may have multiple recommendations  


The recommendations have been developed based on input from the Task Force, Advisory 
Group, the literature synthesis prepared by the University of California Institute of Transportation 
Studies (UC ITS), and other research findings. It is important to note that all Task Force 
members may not agree with all the findings and recommendations. These recommendations 
are being offered for further policy discussion and review by interested stakeholders and do not 
reflect an official position or endorsement of the Administration. The following Guiding Principles 
were established for the recommendations: 


1. Data-driven / evidence based: studied and shown to be effective in improving safety. 


2. Implementable statewide: supported and realistic to implement statewide, for both State 
and local agencies. 


3. Supports partnerships and innovation: inclusive of the multiple disciplines with traffic 
safety and would benefit from a partnered approach across state, regional, local, and 
external stakeholders. 
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9.1. Establishing Speed Limits (S) – Findings and Recommendations 
for Policy Consideration 


F-S1: Existing law does not provide enough flexibility in urban areas to set speed 
limits that are appropriate for these complex environments. 


Current procedures for setting speeds limits in California rely mainly on the 85th 
percentile methodology, an approach developed decades ago for vehicles primarily on 
rural roads. Although California’s population, roads, and streets have changed 
significantly, reflecting different modes of transportation including bicycling and walking, 
the method for setting speed limits has not. While the way that speed limits are 
calculated has remained essentially static, vehicles and street uses have evolved over 
time. CalSTA’s vision is to transform the lives of all Californians through a safe, 
accessible, low-carbon, 21st-century multimodal transportation system. Yet the 85th 
percentile methodology relies on driver behavior. Greater flexibility in establishing speed 
limits would allow agencies an expanded toolbox to better combat rising traffic fatalities 
and injuries.  


F-S2: Developing a different approach to setting speed limits would enable the 
State to prioritize safety outcomes to meet the needs of all road users.  


The current approach to setting speed limits relies on driver behavior. With fatalities and 
serious injuries on the rise, many authorities are reevaluating this current approach. 
Consistent with international trends, other U.S. states, including Oregon, Washington, 
Minnesota, and New York, are enabling their cities to lower their speed limits and are 
exploring alternative methods to establish speed limits based on safety goals and local 
context instead of the 85th percentile speed. California has the opportunity to reevaluate 
how it sets speed limits to develop a new approach that prioritizes safety for all road users.  
 


Number Recommendation for Policy Consideration 
C-S1 Develop and implement a new roadway-based context sensitive approach to 


establish speed limits that prioritizes the safety of all road users. This approach 
should be based on how a street is used and by whom, how protected non-
motorized users are from vehicles, how likely it is that there will be a conflict 
between vehicles and other street users, and how likely it is that a collision will 
result in a fatal or serious injury. 
Possible implementation steps may include convening an expert advisory 
group in 2020 to evaluate national and international data-driven approaches to 
establishing speed limits; examine evidence-based research; and solicit public 
input and comment.  
Note: This is a long-term recommendation. In contrast, the recommendations 
regarding changes to the speed-limit-setting process are short-term.  
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F-S3: Recent research has demonstrated that reducing posted speed limits 
reduces vehicle operating speeds and improves safety across most road 
environments.  


Current evidence supports the use of reducing speed limits to increase safety in general. 
In a research synthesis commissioned specifically for this report, the University of 
California, Institute of Transportation Studies found that reducing posted speed limits 
also reduces drivers’ operating speeds and improves safety across most road 
environments. While reducing posted speed limits only reduce drivers’ operating speeds 
by a few miles per hour, these small changes in operating speed result in meaningful 
safety improvements. This is especially the case for environments with vulnerable road 
users as they greatly benefit from even small changes in operating speeds. Although 
historical research between safety and speed asserted that posting the speed limit at the 
85th percentile speed resulted in the lowest crash rate, recent studies indicate that there 
is not strong evidence to support this claim. 


F-S4: Current procedures for establishing speed limits do not offer agencies 
enough flexibility to set appropriate speed limits.  


The process for setting speed limits through engineering and traffic surveys does not 
require consideration of factors such as road use and pedestrian and bicyclist safety. 
Although engineers may consider additional factors to the 85th percentile speed and 
crash history when establishing speed limits, many stakeholders believe that 
consideration of these other factors should be required and prioritized. In addition, speed 
data collection procedures are not always thorough enough to reflect the complexity of 
the street. In the two-step process to establish speed limits, engineers determine the 85th 
percentile speed and may then apply rounding allowances to arrive at a lower, adjusted 
speed limit. However, the procedures limit these allowances and adjustments. Many 
stakeholders, including local agencies and CalSTA departments, believe that the current 
procedures are overly restrictive and prevent the establishment of appropriate speed 
limits. Further, fatal and serious crashes are often clustered on a relatively small number 
of streets/areas (i.e., High Injury Networks and high collision concentration locations) 
and disproportionately impact vulnerable road users yet existing rounding allowances do 
not allow further reduction in speed in these areas.  
 


Number Recommendations for Policy Consideration 
C-S2 
 


Once the National Cooperative Highway Research Program (NCHRP) 17-76 
“Guidance for the Setting of Speed Limits” research project is complete 
(anticipated summer 2020), and the final report published, explore 
implementation of the research results. A realistic assessment includes 
examining the applicability of the research results for California as well as any 
impediments to implementation. 


C-S3 Revise traffic survey procedures to specifically require consideration be given to 
bicyclist and pedestrian safety and develop guidance to describe how to 
consider bicyclist and pedestrian safety in a traffic survey. 


C-S4 Allow state and local agencies to post speed limits below 25 mph when 
supported by a traffic survey.  
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Number Recommendations for Policy Consideration 
C-S5 Increase the reduction allowance for posted speed limits to allow greater 


deviations from the 85th percentile speed. Currently, the posted speed may only 
be reduced by 5 mph from the nearest 5 mph increment of the 85th percentile 
speed. Classes of locations where the posted speed may be reduced further 
should include: 


• High Injury Networks (HIN). Steps to implement include developing a 
statewide definition of a HIN. Possible criteria may include: 


o A minimum of three years of the most current crash data 
o Weighting of fatal and serious injury crashes  
o Weighting of crashes that occurred in disadvantaged 


communities  
The resultant HIN should: identify specific locations with high crash 
concentrations; identify corridor-level segments with a pattern of crash 
reoccurrence; and be able to be stratified by mode. 


• Areas adjacent to land uses and types of roadways that have high 
concentrations of vulnerable road users. Steps to implement include 
defining vulnerable populations (e.g., pedestrians, bicyclists, scooter 
users, transit users, seniors, children) and developing criteria to identify 
eligible streets (e.g., streets close to transit centers, homeless shelters, 
urban parks/playgrounds, and healthcare facilities as well as types of 
streets like bicycle boulevards and neighborhood greenways). 


 
F-S5: There is consistent evidence that increased vehicle speed results in an 
increased probability of a fatality given a crash. Vulnerable road users are 
disproportionately impacted by the relationship between speed and crash 
survivability. State and local agencies would benefit from additional classes of 
locations eligible for prima facie speed limits which do not require an engineering 
and traffic survey. 


Prima facie speed limits are those that are applicable on roadways when no posted 
speed limit is provided. They do not require an engineering and traffic survey to be 
enforceable. Current law defines two prima facie speed limits covering six classes of 
locations. The first speed limit is 25 mph and is applicable to business and residential 
areas, school zones and areas around senior facilities. The second speed limit is 
15 mph and is applicable to railway crossings, uncontrolled intersections and alleyways. 
Some allowances are currently provided to reduce these speed limits further, for 
example, to 15 mph and 20 mph in school and senior zones. State and local agencies 
on the Task Force stated that additional classes of locations should be eligible for prima 
facie speed limits especially in areas that have high concentrations of vulnerable road 
users.  
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Number Recommendations for Policy Consideration 
C-S6 Add “business activity district” as an additional class of location eligible for a 


prima facie speed limit. Steps to do this include developing a statewide 
"business activity district” definition which could include urban villages, 
neighborhood downtowns, and other business-oriented locations. Ensure 
“business activity district” prima facie speed limits are applicable to the State 
Highway System. 
Note: Consideration should be given to the existing statutory definition of a 
Business District which is based on a land use/geography definition and does 
not accurately reflect the characteristics and use of streets within a dense urban 
business/downtown area (e.g., high volume of road users and frequent street 
crossings). Currently, the State Highway System is not eligible for prima facie 
speed limits in Business Districts. 


C-S7 Revise requirements related to posting prima facie speed limits in school zones 
(i.e., a reduced “When Children are Present” speed limit): 


a. Allow an authority to determine and declare a prima facie speed limit as 
low as 15 mph without requiring justification by a traffic survey. 
Currently, if a local jurisdiction wants to lower the speed limit in a school 
zone below 25 mph they must conduct a traffic survey unless the local 
jurisdiction passes an ordinance and the road geometry meets specific 
conditions stipulated in the CVC. 


b. Expand the roadway conditions that allow for school zone prima facie 
speed limits. Currently, the prima facie limits for school zones only 
applies to roadways that have certain posted speed limits and a limited 
number of traffic lanes.  


c. Clarify the definition of “WHEN CHILDREN ARE PRESENT.” Currently, 
school zone prima facie limits are only applicable when children are 
present, however the meaning of “when children are present” is 
subjective. 


 
F-S6: Current procedures for establishing speed limits have produced the unintended 
consequence of speed creep, or rising vehicle operating speeds over time.  


Studies have shown that using the 85th percentile speed to establish speed limits has 
increased drivers’ operating speeds as an unintended consequence. Raising speed 
limits to match the 85th percentile speed of vehicles leads to higher operating speeds, 
which can then contribute to a higher 85th percentile speed. Research has shown that 
over time, vehicle operating speeds continue to increase even if the road and vehicle 
conditions remain the same. 
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Number Recommendation for Policy Consideration 
C-S9 Allow for a traffic survey to retain the existing speed limit (or revert to one 


determined in a prior traffic survey) unless a registered engineer determines 
that significant design changes have been made to the roadway since 
completion of the last traffic survey with the specific intent of increasing the safe 
operating speed.  
Currently, if a speed survey shows that vehicle operating speeds have 
increased, agencies must raise the posted speed limit even if the roadway 
design has not changed, contributing to speed creep over time.  


 


F-S7: State and local agencies need statutory clarification on the rules, 
procedures, and exceptions to posted speed limits.  


The rules and procedures governing posted speed limits are found in an inconsistent set 
of codes and manuals, including the California Vehicle Code and the California Manual 
for Setting Speed Limits. Many stakeholders, including local agencies and CalSTA 
departments, find some of the statutory language in these sources unclear and 
ambiguous. For example, speed allowances in senior zones need to be clarified. 
Technical clarification may help agencies better understand how and under what 
conditions speed limits below the 85th percentile speed can be established.  
 


Number Recommendation for Policy Consideration 
C-S10 Consolidate and clarify statutory sections related to speed setting methodology.  


 


F-S8: State and local agencies would benefit from a single source of guidance on 
how to establish speed limits. 


California is divided into 58 counties and 482 cities. Many large local agencies are familiar 
with policies, procedures, and statutory mandates on posted speed limits and prima facie 
zones. However, smaller jurisdictions are not as well-versed in these topics and some are 
unaware of the myriad of existing rules that allow them to deviate from the 85th percentile 
speed. The opportunity exists to provide consistent step-by-step guidance for state and 
local agency staff on how to establish speed limits below the 85th percentile speed.  
 


Number Recommendations for Policy Consideration 
C-S11 Revise the California Manual for Setting Speed Limits to comprehensively 


cover speed setting methodology and law in easy to understand terminology. 
This update should be guided by a committee of state and local subject matter 
experts. New material should include guidance on developing a High Injury 
Network (HIN) and any new methods developed in the future. 
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Number Recommendations for Policy Consideration 
C-S12 Develop state-sponsored training on the California Manual for Setting Speed 


Limits. The training should include general speed concepts, regulatory and 
advisory speeds, engineering and traffic survey procedures, renewal 
requirements, common misconceptions, FAQs as well as any new methods 
developed in the future. The audience for this training would include city 
officials, state and local traffic engineers, state and local law enforcement, legal 
staff, judicial council, and traffic safety practitioners. 


C-S13 Establish technical assistance resources, including a webpage, to provide 
practitioners with an overview of speed setting methodology, best practices, 
and case studies, as well as any new methods developed in the future. Provide 
State support to local agencies with less capacity to develop HINs by providing 
a resource that summarizes existing data and mapping tools available to 
develop a network. 
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9.2. Engineering (EN) – Findings and Recommendations for Policy 
Consideration 


 
F-EN1: Engineering countermeasures designed to reduce vehicle operating 
speeds can be costly and time-consuming to implement.  


Roadway engineering solutions range from low-cost options such as pavement markings 
and signs to complex, multi-million-dollar construction projects such as roundabouts. 
Especially for large-scale engineering designs, there are many barriers to 
implementation, including lengthy and costly approval, permitting, funding, and 
construction processes.  
 


Number Recommendations for Policy Consideration 
C-EN1 Review and consider revising the allocation of Highway Safety Improvement 


Program (HSIP) funds between local roads and the State Highway System 
(SHS) from a data-driven perspective. Analyze the current HSIP allocations 
and determine if revisions to the allocations could improve statewide safety 
outcomes. As part of the evaluation, review other funding sources (e.g., sales 
tax measure funds) and amounts for both State and local safety projects. 
Currently, the total HSIP funding allocation received from the federal 
government is divided in approximately equal amounts between local roads 
and the SHS.  


C-EN2 Regularly review the Caltrans encroachment permitting process to identify 
inefficiencies and determine new methods to expedite safety-related projects. 
In 2019, Caltrans implemented a Lean 6 Sigma project to decrease the time 
needed to approve or deny an encroachment permit application. Regular 
evaluation would provide an opportunity to make modifications in order to 
continually improve this process.  


 


F-EN2: Agencies who want to lower the operating speed of vehicles to improve 
safety using engineering interventions would benefit from Statewide policies, 
guidance, and standards. 


While large cities such as San Francisco and Los Angeles have developed their own 
engineering and design guides, smaller cities do not have the resources to produce their 
own standards and rely on a variety of other sources. This includes federal guidelines, 
guidance produced by professional associations, and the Caltrans’ Highway Design 
Manual (developed for State highway design functions). Currently, no definitive 
document exists that provides agencies with comprehensive engineering and design 
standards to design low speed roadways that prioritize people walking, bicycling, and 
taking transit. For instance, the Caltrans Highway Design Manual does not include 
standards for many types of horizontal and vertical traffic calming devices.  
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Number Recommendations for Policy Consideration 
C-EN3 Develop policies related to the following topics and incorporate them into the 


Highway Design Manual:  
• Traffic calming 
• Lane narrowing 
• Reallocation of the roadway cross-section 
• “Target speed” 


Note: While Design Speed is a selected speed used to determine the various 
geometric features of the roadway, the “Target Speed” is the intended velocity 
for drivers. The intent of “target speed” is to geometrically redesign roadways in 
order to decrease operating speed. The topic of “Design Speed” versus “Target 
Speed” typically centers on roadways with speed limits between 25 mph and 
45 mph especially where the 85th percentile speed is higher than the posted 
speed limit.  


C-EN4 Require Caltrans to regularly convene a committee of external roadway design 
experts to advise on revisions to the Highway Design Manual. Meetings of this 
committee will serve as a forum to gather, review and evaluate proposals 
concerned with rules and regulations prescribing design standards contained in 
the Highway Design Manual (HDM). This committee will develop an 
experimentation process for design standards not currently in the HDM and 
procedures for updating the HDM based successful experiments. Through the 
California Traffic Control Devices Committee (CTCDC), Caltrans is able to fulfill 
statutory requirements to consult with local agencies (and the public) before 
revising the California Manual on Uniform Traffic Control Devices (CA 
MUTCD). The intent is to develop a committee, similar to the CTCDC in 
concept, to provide guidance on the Caltrans Highway Design Manual. 
Consideration should be given to including public health professionals in the 
newly formed Caltrans’ design committee. 


C-EN5 Formalize existing traffic control device uses in the CA MUTCD. The purpose 
of traffic control devices is to promote safety and efficiency by providing for the 
orderly movement of all road users. Develop and conduct a biennial 
survey to understand how agencies are implementing traffic control devices 
then analyze whether updates to the CA MUTCD should be made through the 
CTCDC or whether statewide experiments should be created.  


C-EN6 Develop a statewide traffic safety monitoring program that identifies and 
addresses locations with speeding-related crashes, with the long term goal of 
substantially reducing speeding-related fatalities and serious injuries. Newly 
developed traffic calming devices (see C-EN3) will be the toolbox for this 
speeding-related monitoring program. An evaluation of the completed 
monitoring program investigations will help to inform a possible 
recommendation on modification to the definition of “speeding-related” in crash 
reporting. 
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Number Recommendations for Policy Consideration 
C-EN7 Make the pilot State-led traffic safety monitoring programs that identify and 


address locations with pedestrian- and bicyclist-related crashes permanent. 
Expand this pilot to include both reactive (i.e., crash-based) location 
identification, proactive (i.e, systemic) location identification and all public roads 
(i.e., on and off SHS) . Currently, there are four ongoing traffic safety 
monitoring programs that identify and address locations statewide that have 
experienced vehicle-related crash types but none of these programs provide 
regular mechanism to evaluate and improve locations for pedestrian- and 
bicyclist-safety. 


 


F-EN3: Local agencies voiced concern about the impact of Level of Service 
requirements on their efforts to lower vehicle operating speeds through 
engineering interventions.  


In city planning documents, through state permitting processes, and through the 
environmental review process, acceptable vehicle Levels of Service (LOS) for specific 
roadways is often identified and used in order to avoid excessive traffic congestion and 
delay. LOS is a metric used by engineers to rate the quality of traffic operating conditions 
on a scale from best (A) to worst (F) and to define what level is acceptable. While further 
investigation is needed, preliminary findings suggest that the need to maintain or 
improve Level of Service is a barrier for local jurisdictions who want to design their roads 
for slower speeds to accommodate other road users such as bicyclists and pedestrians.  


Number Recommendations for Policy Consideration 
C-EN8 Further investigate the impact of Level of Service requirements on the 


implementation of engineering interventions designed to reduce operating 
speed. 


C-EN9 With the implementation of Senate Bill 743 (Chaptered 2013), LOS will be 
replaced by Vehicle Miles Traveled (VMT), including induced demand analysis, 
as a new metric for transportation analysis under the California Environmental 
Quality Act (CEQA). Caltrans is developing guidance on VMT analysis and 
associated safety analysis for both SHS projects and local land use projects 
through CEQA. In order to increase positive safety outcomes: 


• Through the Local Development-Intergovernmental Review (LD-IGR) 
process, minimize using or requesting LOS analysis as a measurement 
of safety for local land use projects with potential impacts to the SHS, 
particularly in low VMT areas (as defined by the SB 743 Technical 
Advisory).  


• Develop LD-IGR guidance, to be used by Caltrans and local agencies as 
part of SB 743 implementation, that is based on the latest safety 
research.  


• Sufficiently train Caltrans and local agency staff to implement SB 743 
including the safety analysis component.  


• Update state-aid local assistance project selection criteria to reflect 
SB 743 requirements.  


• Coordinate and collaborate with the federal government so that federal-
aid programs allow VMT analysis and mitigation instead of LOS analysis. 
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9.3 Enforcement (EF) – Findings and Recommendations for Policy 
Consideration 


 


F-EF1: International and U.S. studies have shown that automated speed 
enforcement is an effective countermeasure to speeding that can have 
meaningful safety impacts.  


Automated speed enforcement systems work by capturing data about a speed violation, 
including images and license plate information, which is then reviewed and processed at 
a later time to determine if a violation occurred. Currently, automated speed enforcement 
is used extensively internationally and in 142 communities in the U.S. Numerous studies 
and several federal entities, including the National Transportation Safety Board, have 
concluded that automated speed enforcement is an effective countermeasure to reduce 
speeding-related crashes, fatalities, and injuries.  


F-EF2: Automated speed enforcement should  supplement, not replace, 
traditional enforcement operations. 


According to the Federal Highway Administration’s Speed Enforcement Camera 
Systems Operational Guidelines, automated speed enforcement is a supplement to, not 
a replacement for, traditional traffic law enforcement operations. Automated speed 
enforcement systems can effectively augment and support traditional enforcement 
operations in multiple ways. Automated speed enforcement systems serve as a “force 
multiplier” that allows limited law enforcement resources to focus on other public safety 
priorities. ASE can be operated in areas where in-person traffic stops would be 
impractical as well as on higher speed roadways where traffic calming devices may not 
be appropriate. While ASE does not provide an educational opportunity nor afford the 
exercise of judgment in issuing a citation that an officer would have from an in-person 
stop, it may also provide for more consistent and impartial enforcement. Examples of 
cities that have deployed automated speed enforcement programs without reducing law 
enforcement staffing levels include Seattle, Portland, and Washington, D.C. 


 
Number Recommendation for Policy Consideration 


C-EF1 Use of automated speed enforcement should supplement, not supplant, 
existing law enforcement personnel. 


 


F-EF3: Many complex public policy considerations must be taken into account to 
develop and implement an automated speed enforcement program.  


When developing an automated speed enforcement program, policy makers confront a 
number of key decisions. The many complicated and sensitive issues that must be 
addressed prior to implementation include citation amount, citation type, equity, camera 
locations, privacy and data use, public noticing, and speed tolerance level. In evaluating 
and making decisions regarding automated speed enforcement programs, policies and 
proposed practices need to be fully and transparently vetted through meaningful public 
awareness, education, and engagement.  
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Number Recommendations for Policy Consideration 
C-EF2 Automated speed enforcement (ASE) guidelines could take into consideration 


the following relevant policy issues, which would need to be fully and 
transparently vetted within the impacted communities to ensure equitable 
outcomes: 
 


• Citation Amount – The citation amount needs to deter speeders but 
should not be so large that it criminalizes those who cannot afford to 
pay the penalty. 


• Citation Type – In addition to considering the merits of either a civil and 
criminal citations, contemplate adding a warning phase” with the initial 
program launch where only warnings (not citations) would be issued. 


• Locations – The location(s) any automated speed enforcement system 
may be determined based on a data-driven safety analysis. 


• Privacy – ASE programs may incorporate best practices in surveillance 
technology. 


• Public Noticing – Determine the method(s) used to notify the community 
of the automated speed enforcement program, including advance 
hearings, signage, and ongoing electronic notification systems. Noticing 
should include education that articulates the relationship between crash 
severity and individual vehicle speed. 


• Speed tolerance level – For consistency, explore establishing Statewide 
minimum speed tolerance levels, based on either a percentage or 
absolute amount of the posted speed limit. Some Task Force members 
observed that if speed tolerances are too low communities grow 
frustrated due to minor speedometer variances; if the tolerance is too 
high then law enforcement is communicating that the posted speed is 
too low for the conditions. The IHHS states that most automated speed 
enforcement tickets are triggered going at least 10 to 11 MPH over the 
posted speeds, although the tolerance is lower in certain locations such 
as school and work zones. 


• Incorporate Lessons Learned – ASE guidelines should take into 
consideration existing State regulations for red light cameras as well as 
on Community Control Over Police Surveillance (CCOPS) practices 
whenever possible. 


C-EF3 Develop strategies to eliminate any incentive that could turn an automated 
speed enforcement program into a revenue generation technique. Ideas raised 
by the Task Force included: 


• Earmark all automated speed enforcement revenue to solely administer 
the program and for traffic safety road investments.  


• Do not allow the entities that establish the speed tolerances, the penalty 
amount, enforcement locations, and other decisions that impact the 
automated speed enforcement revenue to financially benefit from their 
policy decisions. 
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Number Recommendations for Policy Consideration 
• Pay the automated speed enforcement vendor a fixed price for 


competitively-procured equipment and services, rather than the amount 
of revenue collected. 


 


F-EF4: Traffic safety enforcement is not prioritized amongst all law enforcement 
agencies Statewide.  


Traffic safety enforcement is not prioritized amongst all law enforcement agencies 
Statewide. Following the recession of 2008, law enforcement agencies severely cut back 
their resources for traffic safety enforcement activities. Traffic fatalities have been on an 
upward trend since 2010 and many local law enforcement agencies have not returned to 
pre-recession staffing. Without funding from the OTS, some areas of the state would not 
have dedicated traffic safety enforcement. Economists are now predicting another 
economic downturn soon and many of these agencies are still not operating at full staff.  
 


Number Recommendation for Policy Consideration 
C-EF4 Convene a forum where law enforcement agencies Statewide can discuss 


issues and barriers to consistent and continual traffic safety enforcement. 


• The goal of the forum would be to share best practices and develop 
recommendations to overcome the lack of prioritization of traffic safety 
enforcement across the State.  


• This event would keep local law enforcement engaged in traffic 
enforcement operations and reinforce the need for traffic safety 
enforcement. 


• This event should include a focus on data-driven, evidence-based 
strategies to provide for consistent and continual traffic safety 
enforcement. 
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9.4. Education (ED) – Findings and Recommendations for Policy 
Consideration 


F-ED1: Traffic safety education is an important countermeasure to speeding but 
California lacks sufficient mechanisms for coordinated traffic safety campaigns.  


Education countermeasures can change public knowledge, attitudes, and behavior 
related to speeding, but California lacks a coordinated traffic safety campaign. As the 
state leader in behavioral traffic safety, the OTS can create safety campaigns that can 
change roadway user’s behavior and decrease fatalities throughout the State. The 
California Department of Public Health can also be consulted in the design, evaluation, 
and dissemination of evidenced-based campaigns. Furthermore, there are opportunities 
for both the California Highway Patrol and the Department of Motor Vehicles to reinforce 
traffic safety education as well as opportunities to coordinate with current ongoing traffic 
safety campaigns being implemented at the regional and local levels. California has the 
opportunity to provide comprehensive, multi-agency, coordinated outreach on the 
dangers of speeding to the diverse population of 39 million Californians.  
 


Number Recommendation for Policy Consideration 
C-ED1 Develop a statewide coordinated traffic safety campaign to:  


• Inform and educate the California population at large on how they can 
travel safely and abide by the laws of the road.  


• Prioritize public awareness, outreach, and education on traffic safety 
and the dangers of excessive speed.  


• Expand the reach of individual campaigns being impleented at regional 
and local levels, and leverage investment through coordinated 
messaging, visuals, and branding. 
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10.0  Appendices 
A. AB 2363 – Zero Traffic Fatalities Task Force  


CHAPTER  8. Zero Traffic Fatalities Task Force 
CVC Section 3095. 
(a)  On or before July 1, 2019, the Secretary of Transportation shall establish and 


convene the Zero Traffic Fatalities Task Force. 
(b)  The task force shall include, but is not limited to, representatives from the 


Department of the California Highway Patrol, the University of California and other 
academic institutions, the Department of Transportation, the State Department of 
Public Health, local governments, bicycle safety organizations, statewide motorist 
service membership organizations, transportation advocacy organizations, and labor 
organizations. 


(c)  The task force shall develop a structured, coordinated process for early engagement 
of all parties to develop policies to reduce traffic fatalities to zero. 


CVC Section 3096. 
(a)  The Secretary of Transportation shall prepare and submit a report of findings based 


on the Zero Traffic Fatalities Task Force’s efforts to the appropriate policy and fiscal 
committees of the Legislature on or before January 1, 2020. 


(b)  The report shall include, but is not limited to, a detailed analysis of the following 
issues: 
(1)  The existing process for establishing speed limits, including a detailed discussion 


on where speed limits are allowed to deviate from the 85th percentile. 
(2)  Existing policies on how to reduce speeds on local streets and roads. 
(3)  A recommendation as to whether an alternative to the use of the 85th percentile 


as a method for determining speed limits should be considered, and if so, what 
alternatives should be looked at. 


(4)  Engineering recommendations on how to increase vehicular, pedestrian, and 
bicycle safety. 


(5)  Additional steps that can be taken to eliminate vehicular, pedestrian, and bicycle 
fatalities on the road. 


(6)  Existing reports and analyses on calculating the 85th percentile at the local, 
state, national, and international levels. 


(7)  Usage of the 85th percentile in urban and rural settings. 
(8)  How local bicycle and pedestrian plans affect the 85th percentile. 


CVC Section 3097. 
This chapter shall remain in effect only until January 1, 2023, and as of that date is 
repealed. 
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B. University of California, Institute of Transportation Studies, 
Research Synthesis  


 
See attached document. 
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C. List of Abbreviations  
ASE – Automated Speed Enforcement  
Caltrans – California Department of Transportation 
CA MUTCD – California Manual on Uniform Traffic Control Devices 
CDPH – California Department of Public Health 
CHP – California Highway Patrol 
CMF – Crash Modification Factors 
CMOD – California Crash Medical Outcomes Data Project 
CODES – Crash Outcome Data Evaluation Systems  
CVC – California Vehicle Code 
E&TS – Engineering and traffic survey 
FHWA – Federal Highway Administration 
HIN – High Injury Network 
HVE – High Visibility Enforcement  
LOS – Level of Service 
NACTO – National Association of City Transportation Professionals 
NCHRP – National Cooperative Highway Research Program  
NHTSA – National Highway Traffic Safety Administration 
NTSB – National Transportation Safety Board 
OTS – California Office of Traffic Safety 
SFDPH – San Francisco Department of Public Health 
SFMTA – San Francisco Municipal Transportation Agency  
SFPD – San Francisco Police Department  
SDOT – Seattle Department of Transportation 
SHSP – California Strategic Highway Safety Plan 
SWITRS – Statewide Integrated Traffic Records System 
TISS – Transportation-related Injury Surveillance System 
UC ITS – University of California Institute for Transportation Studies 
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What decreases GHG & VMT?


policies


programs


technology


• Parking management


• Pricing


• Land Use


• Incentives and subsidies


• Rideshare services


• Intelligent transportation


• Active management


• Next OS







(Source: 2017 California GHG Emissions Inventory)
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Reducing VMT solves problems electric vehicles 
and clean fuels cannot 


Source: Orange County Register
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California is not on track 
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from existing SCSs.
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(Source:  CARB, CA Dept. of Tax & Fee Admin.)


Transportation Sector VMT and GHG Emissions
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SB 375 Regional GHG Reduction Targets
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Original 


SANDAG 2035 Target


Updated SANDAG                2035 


Target


% Reduction 
Passenger Vehicle CO2 Per Capita 


(Compared to 2005)


-13% -19%
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Opportunities for SANDAG Leadership


• Transportation pricing


• Improving transit and traveler 
experience with tools and 
incentives


• Developing clean mobility options


• Identifying opportunities for 
neighborhood mobility solutions


• Funding to implement transit-
oriented development







Climate Housing Environmental 
Protections


Transportation 
Improvements


Policy Priorities







▪ CEQA Guidelines and ARB 2017 Scoping Plan identify VMT 
reductions as necessary to meet the State’s goals


▪ Now analyze, disclose, select and consider alternatives, and 
identify mitigation differently


▪ Align project-level decision making with achieving climate goals 
while providing needed accessibility and mobility


Supporting a Different Transportation 


Future







CEQA Guidelines and Statute


▪ “Modernization” of transportation 
analysis


▪Streamline infill development and 
affordable housing to reflect lower level 
of car use


▪Shift focus of impact assessment -
prohibit use of Level of Service / Delay







Transportation Projects: 


Proposed Caltrans Policy


“Vehicle Miles Traveled (VMT) is the most appropriate 


primary measure of transportation impacts for capacity-


increasing transportation projects on the SHS. 


The determination of significance of VMT impact will require a 


supporting induced travel analysis for capacity-increasing 


transportation projects on the SHS when Caltrans is lead 


agency or when Caltrans designates another entity as lead 


agency.” 


Source: Caltrans, 2020. “Draft Implementation Timing Memorandum”







About Induced Travel and VMT


Vehicle miles 


traveled (VMT) is a 


cumulative measure 


of distance driven by 


passenger vehicles 


Induced Travel
In response to added capacity, 
drivers change their behavior to 
take advantage of shorter travel 
times. The additional trip-making is 
“induced travel,” which can also be 
associated with land use change.







Caltrans’ Transportation Project 


Review


▪ In evaluating Vehicle Miles Traveled (VMT) in 


CEQA, the impact assessed is VMT induced by the 


project.


▪ Projects that reduce or do not impact VMT are 


presumed to have a less than significant impact 


▪ Focus is on capacity-increasing projects







▪ Follows established CEQA procedures, including those related 
to mitigation


▪ Strategies: pricing, transportation demand management, 
bike/ped facilities, and more


▪ Outcomes: mode shift, shorter vehicle trips, higher vehicle 
occupancy, trip chaining


▪ Explore compatible VMT and GHG mitigation measures


Mitigating VMT Impacts







Congestion Pricing







companies-with-telecommuting-tools-are-well-positioned-during-the-coronavirus-pandemic-
2020-03-19

SPEED LIMIT REPORTS state in part that the current practice of setting speed limits to the 85th
percentile was based on the assumption that 85 percent of the drivers are sufficiently careful not
to operate their cars too fast for conditions, but speed limits must be adjusted in the light of
crashes (Reports attached).

OPR, CARB, and Caltrans presentations to SANDAG regarding the need to reduce driving. An audio
recording of the full presentation is at: https://www.sandag.org/index.asp?
committeeid=31&fuseaction=committees.detail
Supporting materials are at: https://www.sandag.org/uploads/meetingid/meetingid_5396_27178.pdf
Embedded in the agenda, are bios on the speakers and a paper on resilience:
https://www.sandag.org/uploads/meetingid/meetingid_5396_27130.pdf
Attached are 16 of the slides describing the need to reduce individual driving (vehicle miles traveled-VMT).

THIS EMAIL ORIGINATED OUTSIDE OF THE SONOMA COUNTY EMAIL SYSTEM.
Warning: If you don’t know this email sender or the email is unexpected,
do not click any web links, attachments, and never give out your user ID or password.
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Staff Report 
 

 

Issue 

Shall the Committee recommend that the SCTA Board of Directors approve the FY21 Transportation 
Fund for Clean Air (TFCA) County Program Manager Fund Program of Projects? 

Recommendation 

The TAC is requested to review and provide a recommendation to the SCTA Board for consideration 
at their May 11, 2020 meeting. Project sponsors are encouraged to attend this meeting. 

Advisory Committee Recommendation 

The TFCA County Program Manager program was reviewed and approved by the Transit Technical 
Advisory Committee (TTAC) and must also be reviewed by the Technical Advisory Committee (TAC). 

Alternatives Considered 

None. 

Executive Summary 

Staff issued the Call for Projects on February 11, 2020 for a total of $771,744 of available funding to 
be distributed as follows.  

FY 2020-2021 TFCA Distribution 
Santa Rosa County Petaluma Competitive Total Allocation 
39.56% 24.07% 14.02% 22.36% 100% 
$305,278 $185,722 $108,200 $172,544 $ 771,744 

 

To:  Technical Advisory Committee Meeting Date: 4/23/20 
From:  Dana Turrey, Senior Transportation Planner Item Number: 5.0 
Subject: Transportation Fund for Clean Air (TFCA) FYE 21, Proposed Program of Projects 

Consent Item: ☐          Regular Item: ☐          Action Item: ☒          Report: ☐ 
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Proposed FYE 21 TFCA Projects  

The SCTA received applications for TFCA funding for the four (4) projects listed below. In the initial 
call for projects, the competitive portion of the funding was open to the jurisdictions within the 
BAAQMD that do not run transit. Since no applications for the competitive funds were received 
during the initial call for projects, the funds were opened up for applications from Petaluma, Santa 
Rosa, and the County. Staff reviewed each project application received and found all of them to meet 
the program requirements and minimum cost-effectiveness thresholds set by BAAQMD. Attachment 
A provides details on the projects listed in the table below. 

Project Number Agency/Jurisdiction Project Title Amount Requested 

21SON01 Sonoma County Transit Electric Bus Purchase $185,722  

21SON02 Petaluma Transit Transit Marketing $108,200  

21SON03 Santa Rosa CityBus Trip Reduction Incentives $305,278  

21SON04 Petaluma Public Works Lynch Creek Trail $172,544  

Total   $771,744  
 

Financial Implications 

Is there a fiscal impact? Yes  ☒        No  ☐ 

Is there funding in the current 
budget? Yes  ☒        No  ☐ 

The funding source(s) to be used are:   BAAQMD TFCA County Program Manager Fund 

Background 

Per Bay Area Air Quality Management District (BAAQMD) requirements for the TFCA County Program 
Manager Fund, the SCTA adopts local projects that implement BAAQMD criteria for air quality 
improvement. These funds are generated through a $4 surcharge on vehicle registrations in the Bay 
Area, 40% of which are programmed by SCTA through the County Program Manager Fund. In 
Sonoma County, only the southern portion of the County is within the Air District. Cloverdale, 
Healdsburg and the unincorporated areas north of Windsor do not receive TFCA funds administered 
by SCTA. 

Funds are to be distributed according to criteria adopted by the SCTA Board on October 16, 2006, 
which gives Santa Rosa, Petaluma, and the County guaranteed funds according to their population 
(i.e., their population percentages within the air district boundaries in the County). The remainder of 
the funds may be applied for on a competitive basis. No forward balances are allowed from prior 
programming cycles. Funds are paid to project sponsors on a reimbursement basis. 

Supporting Documents  

FYE 21 Project Information Summary  
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FYE 21 PROJECT INFORMATION SUMMARY 
Sonoma County Transit, Electric Bus - $185,722 

Sonoma County Transit seeks $185,722 in TFCA 40% funds to assist with the purchase of a 30’ all-electric 
transit bus. The requested bus will be Sonoma County Transit’s fifth all-electric bus and will be deployed on 
local routes in Windsor, Sonoma/Sonoma Valley and Rohnert Park. This purchase supports Sonoma County 
Transit’s transition from an all compressed natural gas (CNG) fleet to a blended CNG/Electric fleet in the future 
(heavy-duty buses), prior to full implementation of CARB’s Innovative Clean Transit program in 2028. 

It’s anticipated that the new bus will operate 100% of the time within Sonoma County’s BAAQMD district area, 
operate 40,000 miles per year and have a 12-year service life. 

Petaluma Transit, Transit Marketing - $108,200 

City of Petaluma will use TFCA funds to sustain the Petaluma Transit marketing program. Specifically, 
Petaluma Transit will: 

• Provide On-Street Service Information: Serve new and existing riders with service information at bus 
stops and key trip generators (schools, transit transfer centers, public facilities, senior centers, etc.). 

• Create and Provide Paper and Online Marketing Materials: Design, create, and provide marketing 
materials for existing and new riders, including maps, brochures, timetables, etc. 

• Carry out additional Marketing Campaigns and Improvements as needed to support planning and 
operations during FY21. Potential marketing needs include: 

o Service changes anticipated Summer 2020 
o Bus stop improvements 
o Promotional materials for schools 
o Fare changes anticipated Summer 2020 
o Marketing of AVL Real-Time System. 

Santa Rosa CityBus, Trip Reduction Incentive Programs - $257,965  

Grantee will use TFCA funds to continue the implementation and administration of the following programs 
(*subsidy amounts subject to change based on cost of fare/pass during project implementation/grant funding 
year). 
 

1. Travel Training Program: Teaching people the convenience and advantages of using public transit 
encourages lifelong behaviors. For youth, it enables the participant to embark on additional CityBus 
trips to, not only improve their bus riding skills, but add to their academic enrichment. Incentives 
include: 

a. A full subsidy ($50*) to issue a free Santa Rosa CityBus 31-Day Pass for adults 19 years of age 
and older that participate in a Learn to Ride CityBus Travel Training Program.  
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b. A full subsidy ($35*) to issue a free Santa Rosa CityBus Youth 31-day pass for those ages 5-18 
years old, that participate in a Learn to Ride CityBus Travel Training Program.  

c. A full subsidy ($25*) to issue a free Santa Rosa CityBus Half-Fare 31-day pass for those that 
meet eligibility (Medicare, 65+, disabled), that participate in a Learn to Ride CityBus Travel 
Training Program.  

d. A full subsidy (misc.*) to issue a single fare ticket, ticket book (10 or 40 tickets), or 24-hour day 
pass for those who participate in a simplified Learn to Ride CityBus Travel Training Program. 
 

2. Free-Ride Program: Maintenance and expansion of a comprehensive incentive program available to 
employers within the Santa Rosa city limits to encourage their employees to reduce single-occupancy 
vehicle trips resulting from commuting to and from work. Incentives include: 
a) A subsidy ($30*) for an Adult 31-Day Pass for Santa Rosa CityBus and Sonoma County Transit 
b) A subsidy ($25*) for a Senior 31-Day Pass for Santa Rosa CityBus and Sonoma County Transit 
c) Incentives for carpooling, walking and bicycling to/from work 

 
3. Youth Program: Maintenance and expansion of a comprehensive incentive program available to those 

ages 5-18 years old. Santa Rosa city streets are more congested during the am/pm hours that 
correspond with school bell times. Shifting student/youth travel behavior from an automobile, 
towards public transit, serves to alleviate traffic congestion on city streets, diminish wear and tear on 
roads, and help to improve air quality. 

 
The primary intent of the program is for the bus passes to be used by students traveling to and from 
school and omitting the return trip a parent/guardian makes when dropping off/picking up their 
children. Additionally, many youths use the bus passes after school for other activities such as jobs, 
shopping, and recreational activities. Incentives include: 
a) A subsidy ($11*) for all Santa Rosa Youth 31-day bus passes sold directly at local middle and high 

schools.  
b) A subsidy ($10*) to reduce the cost of all other Santa Rosa Youth 31-day bus passes 

 
4. Eco-Pass Program: Maintenance and expansion of a comprehensive incentive program, to provide an 

environmental benefit to the region by reducing vehicle trips thus improving the modal split. The 
CityBus Eco-Pass programs would provide participating colleges, employers, or housing 
developments ways to provide unlimited rides on the fixed route bus to their students, employees, or 
residents without paying a fare when boarding. The institution would be billed for the rides, and 
funding from the TFCA grant will be used to reduce the cost up to 75% during the pilot period (likely 
decreasing each year), providing time for the institution to secure long term funding and for the 
program to demonstrate its value. The program will reduce parking demand, improve transportation 
equity, improve affordability, and increase ridership on CityBus. Unlimited access pass programs have 
been very successful across the country and California.  
 
CityBus’ first unlimited pass program at the Santa Rosa Junior College just moved out of its pilot 
phase starting in January 2019. In this program each ride is tracked using the farebox (students show 
their ID when boarding and the driver tracks each ride on the farebox), and this model will be 
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extended to other participating Eco-pass institutions. 
 
Planned expansion to include additional incentives for the following sectors: 
a. Employer based Eco-Pass 
b. Residential Eco-Pass 
c. Supplement existing Santa Rosa Junior College Student Eco-Pass Program. 

1. The program cost is calculated by the taking the number of rides, multiplied by 
average farebox revenue. The Santa Rosa Junior College has budgeted $135,000 per 
year for the program. As ridership grows, the City estimates that the program could 
costs as much as $20,000 more than is currently budgeted.  As the SRJC ridership 
matures, the TFCA grant will be used to supplement and sustain this program. 
 

5. Program administration and marketing costs associated with trip reduction program. 

City of Petaluma, Lynch Creek Trail – Payran Reach - $172,544 

The City of Petaluma will use TFCA funds to construct a 10-foot wide class I bike facility with 2-foot shoulders 
along Lynch Creek Trail from the pedestrian foot bridge over East Washington creek, 850 feet towards the 
pedestrian foot bridge crossing Lynch Creek in the City of Petaluma. Lynch Creek Trail is a highly utilized 
crosstown connector connecting the east side of town as far up as the Petaluma Airport and connecting to 
downtown Petaluma on the West side of the City. The trail is utilized to as a connection point to downtown, 
Petaluma Downtown SMART Station, the SMART multi use path (North / South) and the recently constructed 
river trail project funded by Measure M which includes the approved development along Water Street. Lynch 
Creek Trail is approximately 2.5 miles in length and the proposed project 850 feet or 0.16 miles of class 1 bike 
facility. City has no current pedestrian volume counts along Lynch Creek Trail, but it’s a highly utilized 
crosstown connector used by all ages and abilities for recreational and commuting. This project’s target 
population is the influence area on both the East and West side of town. The influence area of the trail is 
rather larger as there are many low volume, low speed streets that intersect and connect to the trail and 
Lynch Creek Trail is the only direct path across town for bicyclers beside class III facilities. The Lynch Creek 
Trail provides a connection with the recently constructed multi-use path constructed by SMART and allows 
users access to both of these trails to connect to their ultimate destination as well as connect to the existing 
and proposed SMART Stations and transit centers in Petaluma. 
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Staff Report 

To:  Sonoma County Transportation Authority – Technical and Citizen’s Advisory 
Committees  

From:  Seana L. S. Gause, Senior – Programming and Projects  

Item:  Local Streets Rehabilitation Maintenance of Effort (MOE) - Policy Update 

Date:  April 23rd and 27th, 2020 

 
 

Issue: 

Shall the TAC and CAC recommend approval of a (revised) Maintenance of Effort (MOE) Policy?   

Background: 

Prior to 2010 the SCTA relied on a State required MOE policy for measure M compliance, but when that went 
away SCTA developed its own Measure M MOE (Policy 14) to comply with Public Utilities Code 180200.  In April 
of 2017 the legislature passed SB-1 providing additional road funding and reinstated a Statewide 
Maintenance of Effort policy administered by the State Controller’s office to ensure that SB-1 funds do not 
supplant local commitment to roads.   

Staff worked with the Technical Advisory Committee to rework and revise the existing Measure M policy that 
would reflect the following principals: 

1 Have strict requirements and public transparency, to ensure jurisdictions do not supplant funds. 

2 Index the baseline to allow for adjustments that reflect the economy and specifically jurisdictions 
discretionary funds.  

3 Be efficiently administered by using data that the jurisdictions are already reporting to the State 
Controller’s Office (SCO) for the annual Streets and Road Report. 

4 Establish clear compliance and penalty. 

5 Continue to average all the county jurisdictions into a whole (aggregate) for the purposes of 
establishing annual compliance.  
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On February 23rd after multiple discussions with staff at regularly scheduled meetings, the TAC recommended 
an MOE Policy to the Citizen’s Advisory Committee and the Board.  In March, the policy was presented to the 
CAC, whose members took exception to the proposed aggregate nature of taking all the jurisdictions of the 
county as a whole to be in compliance with the policy.  It was requested that the policy remove the proposed 
“aggregate” approach and allow each jurisdiction to be evaluated for compliance with the policy individually.  
SCTA staff has revised the previously proposed policy to reflect the CAC members proposals.  Staff is asking 
both committeesto consider the revisions to the policy, shown below: 

Policy for Consideration: 

Maintenance of Effort (MOE): Funds generated by the sales tax measure are to be used to supplement and not 
replace existing local revenues used for streets and highways purposes. The basis of the MOE requirement will be 
the average of expenditures of annual discretionary funds on streets and highways, as reported to the Controller 
pursuant to Streets and Highways Code Section 2151 for the three most recent fiscal years before the approval of 
the policy where data is available. The average dollar amount will then be increased once every three years by 
Bay Area Consumer Price Index (CPI). SCTA shall use CPI-U for San Francisco-Oakland-Hayward, CA from 
https://www.bls.gov/regions/west/data/cpi_tables.pdf and cap the adjustment to a 2 % maximum. 

 
To establish compliance, each year the adjusted 3-year baseline average will be compared to the 3-year average 
of the current year and the 2 most recent fiscal years before the current year.  The SCTA board will consider all 
jurisdictions in compliance if the countywide totals are in compliance.  The SCTA board will consider each 
jurisdiction’s compliance with the policy individually.  If the countywide a jurisdiction’s totals are not in 
compliance then any individual jurisdictions that did not meet the requirement will be penalized.  Penalty for 
non-compliance of meeting the minimum MOE is immediate loss of a proportional share of the Local Streets 
Maintenance and Improvements funds until MOE compliance is achieved. The proportional loss shall be for a 
minimum period of one year and calculated using the percentage shortfall from the jurisdictions MOE baseline.  
SCTA will reapportion the loss to the other jurisdictions whose expenditures are in compliance. The audit of the 
MOE contribution may be requested every five years, to be provided by the jurisdiction and completed by an 
independent certified public accountant (CPA). Any agency found to be in non-compliance may be required to 
provide annual audits for three years after they come back into compliance. 
 
Any local jurisdiction wishing to adjust its maintenance of effort requirement shall submit to the Authority a 
request for adjustment and the necessary documentation to justify the adjustment. The Authority staff shall 
review the request and shall make a recommendation to the Authority. Taking into consideration the 
recommendation, the Authority may adjust the annual average of expenditures reported pursuant to Streets and 
Highways Code Section 2151. The Authority shall make an adjustment if one or more of the following conditions 
exists: 

1. The local jurisdiction has undertaken one or more major capital projects during those fiscal years, 
that required accumulating unrestricted revenues (i.e., revenues that are not restricted for use on 
streets and highways such as general funds) to support the project during one or more fiscal years. 

2. A source of unrestricted revenue used to support the major capital project or projects is no longer 
available to the local jurisdiction and the local jurisdiction lacks authority to continue the 
unrestricted funding source. 

3. One or more sources of unrestricted revenues that were available to the local jurisdiction is 
producing less than 95 percent of the amount produced in those fiscal years, and the reduction is not 
caused by any discretionary action of the local jurisdiction. 
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4. The local jurisdiction Pavement Condition Index (PCI) is 70 or greater, as calculated by the 
jurisdiction Pavement Management System and reported to the Metropolitan Transportation 
Commission, then the baseline will be adjusted to zero for as long as the PCI in 70 or greater. 

 
In addition to the revisions to the above policy, staff is asking both committees to consider recommending to 
the Board that the policy be amended into the policies and procedures of the 2019 Measure M Strategic Plan 
and carried forward to any future measure, should one be passed prior to the expiration of Measure M in 2025. 
 
Bay Area CPI-U history: 

 
 
Policy Impacts: 

This would set policy for individual jurisdictions to meet their baseline MOE commitment, and consequences 
if the baseline MOE is not met. 

Fiscal Impacts: 

This policy outlines the specific way that jurisdictions would be required to maintain the level of their 
discretionary funds commitment and ensures that Sales Tax Measure Funds do not supplant other funds used 
for transportation. 

Also, the policy establishes that the consequences if the MOE requirement is not met jurisdictions would have 
their apportionment reduced by the percentage below their baseline.  Those funds would then be 
reapportioned to all compliant jurisdictions and the non-compliant jurisdiction would not get them back. 

 

Staff Recommendation: 

Staff recommends that the Committees consider the above revised new MOE policy as written, going into 
effect with Fiscal year 2020-21 discretionary expenditures, using FY 18, 19 and 20 as the baseline years.  This 
will remove and replace the existing policy 14 after implementing the existing policy 14 one last time for FY 
2019-20 compliance. 
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 SB-1 LEGISLATION –  

 

 

2036. (a) Cities and counties shall maintain their existing commitment of local funds for street, road, and 
highway purposes in order to remain eligible for an allocation or apportionment of funds pursuant to Section 
2032. 

 

(b) In order to receive an allocation or apportionment pursuant to Section 2032, the city or county shall 
annually expend from its general fund for street, road, and highway purposes an amount not less than the 
annual average of its expenditures from its general fund during the 2009–10, 2010–11, and 2011–12 fiscal 
years, as reported to the Controller pursuant to Section 2151. For purposes of this subdivision, in calculating a 
city’s or county’s annual general fund expenditures and its average general fund expenditures for the 2009–
10, 2010–11, and 2011–12 fiscal years, any unrestricted funds that the city or county may expend at its 
discretion, including vehicle in-lieu tax revenues and revenues from fines and forfeitures, expended for street, 
road, and highway purposes shall be considered expenditures from the general fund. One-time allocations 
that have been expended for street and highway purposes, but which may not be available on an ongoing 
basis, including revenue provided under the Teeter Plan Bond Law of 1994 (Chapter 6.6 (commencing with 
Section 54773) of Part 1 of Division 2 of Title 5 of the Government Code), may not be considered when 
calculating a city’s or county’s annual general fund expenditures. 

 

(c) For any city incorporated after July 1, 2009, the Controller shall calculate an annual average expenditure 
for the period between July 1, 2009, and December 31, 2015, inclusive, that the city was incorporated. 

 

(d) For purposes of subdivision (b), the Controller may request fiscal data from cities and counties in addition 
to data provided pursuant to Section 2151, for the 2009–10, 2010–11, and 2011–12 fiscal years. Each city and 
county shall furnish the data to the Controller not later than 120 days after receiving the request. The 
Controller may withhold payment to cities and counties that do not comply with the request for information 
or that provide incomplete data. 

 

(e) The Controller may perform audits to ensure compliance with subdivision (b) when deemed necessary. 
Any city or county that has not complied with subdivision (b) shall reimburse the state for the funds it 
received during that fiscal year. Any funds withheld or returned as a result of a failure to comply with 
subdivision (b) shall be reapportioned to the other counties and cities whose expenditures are in compliance. 

 

(f) If a city or county fails to comply with the requirements of subdivision (b) in a particular fiscal year, the city 
or county may expend during that fiscal year and the following fiscal year a total amount that is not less than 
the total amount required to be expended for those fiscal years for purposes of complying with subdivision 
(b). 
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SB-1 Maintenance of Effort Baseline Average of FY10, 11, 12 and subsequent years 

State Controller Reports available at: http://www.sco.ca.gov/aud_locinstr_annual_street.html 

Or https://bythenumbers.sco.ca.gov/ 

 

Jurisdiction FY 10,11,12 
Average  

SB1 Baseline 

FY12-13 FY13-14 FY14-15  FY15-16 

Final with 
exceptions 

Discretionary 

Expenditures  

Discretionary 

Expenditures 

Discretionary 

Expenditures  

Discretionary 

Expenditures 

County of Sonoma* $6,252,295 $8,862,872 $13,845,515 $16,470,339 $9,525,034 

Cloverdale $82,493 $159,598 $0 $314,722 $112,680 

Cotati $47,566 $2,377 $345,957 $659,463  $356,568 

Healdsburg $0 $0 $0 $0  $0 

Petaluma $762,335 $777,118 $619,286 $4,573,657  $1,640,659 

Rohnert Park $897,830 $617,404 $562,522 $1,196,578 $608,640 

Santa Rosa $6,896,365 $4,887,027 $5,238,978 $6,347,563  $10,059,843 

Sebastopol $178,293 $158,454 $347,111 $229,537  $262,100 

Sonoma (City) $250,663 $65,935 $67,202 $876,821 $829,614 

Windsor $1,739,496 $2,899,861 $1,398,600 $1,485,318 $2,112,932 

TOTALS $17,107,366 $18,430,646 $22,425,171 $32,153,998 $25,508,070 

 

  

17

http://www.sco.ca.gov/aud_locinstr_annual_street.html
https://bythenumbers.sco.ca.gov/


Proposed New Maintenance of Effort Baseline Average of FY 18, 19 & 20. 

 
 
 

Jurisdiction 
FY16-17 

Dated: May 2018 
FY17-18 

Dated: May 2019 

FY18-19 
Available:  

May 2020* 

FY19-20 
Available:  

May 2021* 

FY20-21 
Available:  

May 2022* 

Discretionary 
Expenditures 

Discretionary 
Expenditures 

Discretionary 
Expenditures 

Discretionary 
Expenditures 

Discretionary 
Expenditures 

County of Sonoma $29,147,806 $24,956,775       
Cloverdale $0 $249,442       
Cotati $1,702,078 $723,392       
Healdsburg $0 $96,935 $130,918     
Petaluma $668,475 $1,006,964       
Rohnert Park $619,568 $1,871,581       
Santa Rosa $11,577,906 $12,346,199       
Sebastopol $278,262 $350,096       
Sonoma (City) $401,805 $796,079       
Windsor $4,176,784 $2,963,498       
TOTALS $48,572,684 $45,360,961 $0 $0 $0 

* Due in December, but State Controller’s office reviews and then releases 6 months later in May.  Healdsburg 
shared their December submittal. 

18



 

411 King Street, Santa Rosa, CA| 707.565.5373 | scta.ca.gov | rcpa.ca.gov 

Staff Report 

To:  Technical Advisory Committee 

From:  Dana Turréy, Transportation Planner 

Item:  Quarterly Status Report of TDA3 and TFCA Projects – FYE 2020 Q3 

Date:  April 23, 2020 
 

Issue: This report provides the status of TDA3 and TFCA projects not yet fully expended as of March 31, 2020. 
Projects in red have upcoming expiration dates. 

Report: 

Transportation Development Act, Article 3 (TDA3) Projects 

Jurisdiction Project ID 
 

Programmed 
Amount  

 Expended  Balance 
Fund 

Expiration 

Cloverdale 

S. Cloverdale Blvd./Santana 
Pedestrian and Green Bike Lane 
Improvements 20-0010-01 $110,862 $0.00 $110,862 6/30/2022 

Cotati 

Bicycle and Pedestrian 

Wayfinding Signage 18-0010-01 $90,000 $51,510.85 $38,489.15 6/30/2020 

Petaluma 
Path Maintenance at Lynch Creek 
Trail and Prince Park Path 20-0010-02 $131,210 $0.00 $131,210 6/30/2022 

Santa Rosa E Street Class II Bike Lanes 19-0010-01 $90,000 $2,396.91 $87,603.09 6/30/2021 

Santa Rosa* 
Santa Rosa Ave Bike and 
Pedestrian Enhancements 20-0010-81 $612,091 $0.00 $250,000 6/30/2022 

Sebastopol** 
Class 2 and 3 - Local Streets,  
Class 2 - SR 116 

20-0010-03  
(formerly 17-

0010-06) $8,842 $0.00 $8,842.00 6/30/2022 

Sebastopol ADA Curb Ramp upgrades SR 116 20-0010-03 $23,541 $0.00 $23,541 6/30/2022 

Windsor 

Crosswalk Installation and 

Improvements – Brooks Rd 

South, and US101 NB On-ramp 19-0010-02 $219,124 $0.00 $219,124.00 6/30/2021 

*Rescinded $362,091, reallocate for construction 

**Reallocated 17-0010-06 to FY20 project (20-0010-03) 

Project costs must be incurred prior to the TDA3 expiration date (typically June 30). Sponsors must submit 

invoices no later than August 31 for any funds expiring June 30. Please submit invoices to MTC Accounts 

Payable acctpay@bayareametro.gov, and copy SCTA (Dana Turréy dana.turrey@scta.ca.gov). 
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Transportation Fund for Clean Air (TFCA), County Program Manager Fund 
Projects 

Jurisdiction Project ID 
 

Programmed 
Amount  

 Expended  Balance 
Fund 

Expiration 

Petaluma Transit Transit Marketing 20-SON-02 $90,631 $0 $90,631 12/30/2021 

Santa Rosa CityBus 
Trip Reduction 
Incentive Programs 19-SON-03 $292,397 $107,029.35 $185,367.65 12/28/2020 

Santa Rosa CityBus 
Trip Reduction 
Incentive Programs 20-SON-03 $257,965 $0 $257,965 12/30/2021 

SCTA 

Emergency Ride 

Home* 18-SON-04 $70,000 $29,336.63 $40,663.37 12/7/2021 

Sonoma County 
Transit 

Electric Bus 
Purchase 18-SON-03 $168,543 $0 $168,543.00 12/7/2020 

Sonoma County 
Transit 

Electric Bus 
Purchase 19-SON-02 $173,949 $0 $173,949.00 12/28/2020 

Sonoma County 
Transit 

Electric Bus 
Purchase 20-SON-01 $139,309 $0 $139,309 12/30/2021 

*One-year project extension granted 

Final Reports for TFCA projects completed before December 31, 2019 are due in May 2020. 

Please submit all TFCA invoices by June 24 for any expenses incurred in that fiscal year. 

  

Please contact Dana Turréy at dana.turrey@scta.ca.gov with any questions or requests for extensions. 
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Staff Report 
 

 

Issue 

What is the proposed Transportation Development Act, Article 3 (TDA3) program of projects for the 
Fiscal Year 2020-2021 (FY20/21)? 

Recommendation 

None. This is an informational item. 

Advisory Committee Recommendation 

The Countywide Bicycle and Pedestrian Advisory Committee (CBPAC) approved the projects 
included in the proposed FY20/21 TDA3 program of projects at their March 24, 2020 meeting. 

Alternatives Considered 

None. 

Executive Summary 

The proposed program of projects consists of the following four (4) projects for which the SCTA 
received applications for TDA3 funding.  

Proposed FY 20/21 TDA3 Project List 

Jurisdiction Project Title Funds Requested 

Rohnert Park Trail to Crane Creek Regional Park $480,000 

Santa Rosa Santa Rosa Avenue Bike and Pedestrian Enhancements $450,000 

Petaluma Lynch Creek Trail $62,995 

County Regional Parks Copeland Creek Trail – Petaluma Hill Road to Crane 
Creek Regional Park 

$200,000 

Total  $1,192,995 

 

To:  Technical Advisory Committee Meeting Date: 4/23/20 
From:  Dana Turrey, Senior Transportation Planner Item Number: 6 
Subject: FY 20/21 Transportation Development Act, Article 3 Program of Projects 

Consent Item: ☐          Regular Item: ☐          Action Item: ☐          Report: ☒ 
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Policy Impacts / Nexus to Agency Goals  

The proposed Program of Projects is consistent with the TDA3 objectives and guidelines. The 
projects also support all of SCTA’s Comprehensive Transportation Plan goals. 

Financial Implications 

Is there a fiscal impact? Yes  ☒        No  ☐ 

Is there funding in the current 
budget? Yes  ☐        No  ☐ 

The funding source(s) to be used are:  

The proposed Program of Projects will provide $1,192,995 
of benefit to Sonoma County jurisdictions for 
implementation of bicycle and pedestrian projects and 
planning. 

Background 

TDA funds are generated from a statewide ¼ cent sales tax. Article 3 of TDA is a set-aside of 
approximately 2% of those monies. MTC administers TDA3, which is distributed based on 
population. Each year, an annual fund estimate is developed for each jurisdiction’s available 
funding. Unused entitlement is accumulated as credit. A jurisdiction’s claim in any given year cannot 
exceed the sum of their accumulated credit plus their projected entitlement for the following two 
years. 

Sonoma County’s cities/towns and the County of Sonoma are eligible to apply.  TDA3 funds may be 
used for bicycle lanes, bicycle and pedestrian paths, and related planning and marketing efforts. 
There are no matching requirements with this funding source. TDA3 projects are required to meet 
Caltrans safety design criteria and CEQA requirements; be completed within three years; be 
maintained; be consistent with adopted bicycle plans; and be authorized by a governing council or 
board. 

Staff issued a Preliminary Call for Projects on January 14, 2020 and a Call for Projects on February 18, 
2020, with an application deadline of March 16, 2020. In addition to the application, project sponsors 
were requested to deliver a governing-body authorizing resolution; documentation of 
environmental clearance; maps/documents showing project locations; and design parameters.  

The City of Healdsburg submitted applications for two projects, which were reviewed and approved 
by the CBPAC. Healdsburg staff later rescinded their applications for this funding cycle.  

Supporting Documents  

Proposed FY20/21 TDA3 Project Information Summary 
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PROPOSED FY 20/21 TDA3 PROJECT INFORMATION SUMMARY 

Applicant 1: City of Rohnert Park 

Contact: Eydie Tacata 

Project Title:  Trail to Crane Creek Regional Park 

Project Description: Multi-use trail facility connecting Copeland Creek Trail on the Sonoma State 
University campus located on the west side of Petaluma Hill Road to Crane Creek Regional Park, 
which is owned and operated by the Sonoma County Regional Park’s Department. The proposed 
trail would be constructed primarily on land owned by the City of Rohnert Park (APN 047-132-038). 
The portion of the trail facility proposed to be funded with TDA Article 3 monies is the “Tank to Park 
Trail Segment” (See Figure 1), consisting of an approximately 1-mile trail beginning at the eastern 
end of the City’s Water Tank 8 access road and extending east into Crane Creek Regional Park. 

Project Elements: Construction, construction contingency, environmental services during 
construction, construction management and administration of the “Tank to Park Trail Segment”. 

TDA Funding: $480,000. This includes Rohnert Park’s FY20/21 allocation of $408,000, plus two years 
of advanced funding. 

 
Applicant 2: City of Santa Rosa 

Contact: Nancy Adams 

Project Title:  Santa Rosa Avenue Bike and Pedestrian Enhancements – Construction Phase 

Project Description: Sonoma Avenue to Maple Avenue Class II bike lanes.  This project would close 
the gap in the Class II bike lanes connecting to existing Class II bike lanes on Sonoma Avenue and 
existing Class II bike lanes on Santa Rosa Avenue at Maple Avenue. The project would re-stripe the 
segment, upgrade pedestrian ramps to current ADA standards and provide pedestrian crossings. The 
City has a FY 2019/2020 TDA allocation of $250,000 for the design phase of this project. Design is 
expected to start in Fall 2020. 

Project Elements: Construction and contingency 

TDA Funding: $450,000 
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Applicant 3: City of Petaluma 

Contact: Jeff Stutsman 

Project Title:  Bike Path Maintenance 

Project Description: Maintenance of multi-use paths thru-out the City of Petaluma which includes 
asphalt replacement and repairs, seal coat, gravel path maintenance along Lynch Creek trail 

(North McDowell Blvd to Wilmington Drive and asphalt replacement and repairs at Prince Park path 
adjacent to the parking lot. 

Project Elements: Design, construction, and contingency 

TDA Funding: $131,210 

 

Applicant 4: Sonoma County Regional Parks 

Contact: Elizabeth Tyree 

Project Title: Copeland Creek Trail – Petaluma Hill Road to Crane Creek Regional Park 

Project Description: Construct a 1.5 mile Class 1 trail from Petaluma Hill Road eastward to Crane 
Creek Regional Park. This project will extend the existing Copeland Creek Trail that crosses the City 
of Rohnert Park to Sonoma State University. This project will provide a direct and safe connection 
for Rohnert Park, Cotati, and Sonoma State University residents to reach the existing County Park. 
TDA Article 3 funding will be combined with secured local funding to complete the project. 

Project Elements: Construction 

TDA Funding: $200,000 
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Staff Report 
 

 

Issue 

The Sonoma County Regional Climate Protection Authority (RCPA) periodically updates the community-wide 
greenhouse gas inventory for Sonoma County. What is the status of the 2018 Greenhouse Gas Inventory 
Update?  

Recommendation 

Information only. 

Advisory Committee Recommendation 

None. 

Alternatives Considered 

None.  

Executive Summary 

RCPA has completed two inventories of community-wide greenhouse gas emissions. RCPA published the first 
inventory of emissions for the year 2010 with the release of Climate Action 2020 and Beyond in 2016. RCPA 
published an updated inventory in July 2018 for the year 2015. RCPA is now working on the next update to the 
greenhouse gas inventory, which will report on community-wide emissions for the year 2018.  

Policy Impacts / Nexus to Agency Goals  

RCPA provides updates to the community-wide greenhouse gas inventory in order to track Sonoma County’s 
progress toward meeting its greenhouse gas emission reduction targets of 25% below 1990 levels by 2020, 
40% below 1990 levels by 2030, and 80% below 1990 levels by 2050. The results of the 2018 inventory update 
will inform RCPA’s development of its 2030 Climate Emergency Mobilization Strategy and support efforts by 
its member jurisdictions to reduce their greenhouse gas emissions. 

Financial Implications 

Is there a fiscal impact? Yes  ☐        No  ☒ 

To:  SCTA  Technical Advisory Committee Meeting Date: 4/23/20 
From:  Tanya Narath, Interim Director of Climate 

Programs 
Item Number: 8 

Subject: Sonoma County 2018 Greenhouse Gas Inventory Update 

Consent Item: ☐          Regular Item: ☐          Action Item: ☐          Report: ☒ 
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Is there funding in the current budget? Yes  ☒        No  ☐ 

The funding source(s) to be used are:   

Background 

RCPA has completed two inventories of community-wide greenhouse gas emissions. RCPA published the first 
inventory of emissions for the year 2010 with the release of Climate Action 2020 and Beyond in 2016. RCPA 
published an updated inventory in July 2018 for the year 2015. RCPA staff are now working on the next update 
to the greenhouse gas inventory, which will report on community-wide emissions for the year 2018.  

RCPA used the ICLEI U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions for 
the 2010 and 2015 inventories. In order to compare the 2018 results with prior inventories, RCPA staff will use 
the same protocol for 2018 and calculate emissions for the following sectors: 

• Building Energy 

• On-Road Transportation 

• Off-Road Transportation and Equipment 

• Solid Waste 

• Water 

• Wastewater 

• Agriculture 

RCPA will use many of the same data sources and emissions factors that were used in 2015 (see attachment: 
2015 RCPA GHG Inventory Methodology). RCPA staff will use more recent emissions factors when available. 
For example, RCPA staff will calculate emissions for the On-Road Transportation sector using the latest 
EMFAC emissions model from CARB and updated VMT from the Sonoma County Travel Model. For the Building 
Energy sector, RCPA staff will use the 2018 emissions factors reported by PG&E and Sonoma Clean Power. 

RCPA plans to publish the 2018 inventory update in summer 2020. In addition to the published report, RCPA 
will provide jurisdiction specific data on request for planning purposes.  

Supporting Documents  

2015 RCPA GHG Inventory Methodology 

Link: Greenhouse Gas Inventory Report – Sonoma County 2015 Update 
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2015 RCPA GHG Inventory Methodology

Sector Overview Emissions Source Source and/or Activity Data Emission Factor Methodology
Stationary Combustion (CO2, CH4, N2O) - 
natural gas only

Natural gas usage data provided by PG&E. Non-utility 
(stationary source data) was excluded from the 2010 
baseline inventory and the 2015 inventory update 
because the County and communities have limited 
jurisdictional control over stationary sources, and large 
stationary point source emissions are regulated by the 
State of California (under Assembly Bill 32 through cap-
and-trade) and through the U.S. Environmental 
Protection Agency (under the Clean Air Act) for GHG 
emissions. Thus, for the larger stationary point sources, 
local regulation of such sources (as part of CA2020) can 
be duplicative of state and federal authority.

Default emission factors for calculating CO2, 
CH4, N2O emissions for natural gas from U.S. 
Community Protocol for Accounting and 
Reporting of Greenhouse Gas Emissions 
(Community Protocol), Appendix C, Tables B.1 
and B.3. 

U.S. Community Protocol for Accounting and 
Reporting of Greenhouse Gas Emissions 
(Community Protocol) v. 1.1, Appendix C, 
Method BE.1.1

Electricity Use (CO2, CH4, N2O) Electricity use data by sector (residential, commercial, 
industrial) provided by PG&E, Sonoma Clean Power, 
and Healdsburg Electric.

For CO2, used TCR verified emission factors for 
PG&E and Sonoma Clean Power; Healdsburg 
Utilities Director provided emission factor for 
Healdsburg Electric. For CH4 and N2O, used 
U.S. Environmental Protection Agency Emissions 
& Generation Resource Integrated Database 
(eGRID2014) emissions factors for the 
CAMX/WECC region.

Community Protocol v. 1.1, Appendix C, Method 
BE.2.1

Electric Power Transmission and Distribution 
Losses (CO2, CH4, N2O)

Estimated electricity grid loss for Western region from 
eGRID2014

Used TCR verified emission factors for PG&E 
and Sonoma Clean Power; Healdsburg Utilities 
Director provided emission factor for Healdsburg 
Electric. 

Community Protocol v. 1.1, Appendix C, modified 
Method BE.4.1. (used utility specific rather than 
eGRID sub-regional electricity GHG emission 
factors).  eGRID2014 T&D loss factor used for 
PG&E and Healdsburg Electric; Sonoma Clean 
Power provided its own T&D loss factor.

On-Road Transportation Greenhouse gas emissions from fuel consumed 
by on-road transportation vehicles.

On-road mobile combustion (CO2, CH4, N2O) Estimated daily vehicle miles traveled for all on-road 
vehicles in the county, including passenger vehicles, 
heavy-duty trucks, transit buses, etc.

EMFAC2011 Community Protocol v. 1.1, Appendix D, Method 
TR.1.A. Inputs are VMT from Sonoma County 
Travel Model and EMFAC2011 emissions model.

Off-Road Transportation and Equipment

GHG emissions from off-road vehicles and 
equipment (e.g., recreational, harbor craft, rail 
yard, private airport, lawn and garden, 
agricultural, commercial, and industrial 
equipment).

Off-road mobile combustion (CO2, CH4, N2O) Estimated fuel use from California ARB’s 
OFFROAD2007 model and 2011 Diesel Off-road Online 
Reporting System allocated by share of housing, 
population or employment (source: 2015 American 
Community Survey) depending on equipment type.

Community Protocol v. 1.1, Appendix D, Method 
TR.8 with OFFROAD2007 model used instead of 
US EPA NONROAD model.

Solid Waste
GHG emissions associated with the 
decomposition of waste in Sonoma County 
landfills generated by each jurisdiction.

Fugitive emissions from landfilled waste (CH4) Total tons of waste (residential and commercial) sent to 
landfills in the inventory year and waste profile data from 
CalRecycle 2014 Statewide Waste Characterization 
Study.

Emission factors obtained from Community 
Protocol v. 1.1, Appendix E, Table SW.5. Used 
75% methane collection rate for all landfills.

Community Protocol v 1.1, Appendix E, Method 
SW.4.

Building Energy

Greenhouse gas emissions from electricity and 
natural gas consumption for residential, 
commercial, and industrial sources for each 
community. 

27



2015 RCPA GHG Inventory Methodology

Sector Overview Emissions Source Source and/or Activity Data Emission Factor Methodology

Water

Water consumption-related emissions originating 
from energy used to transport, treat, and pump 
water to the unincorporated county and each 
jurisdiction.

Electricity Use (CO2, CH4, N2O) Water consumption data obtained from individual Urban 
Water Management Plans (UWMP) for each community. 
Additional water use data supplied by staff from Cotati 
and Healdsburg because UWMP updates were in 
progress at time of inventory. For the unincorporated 
county, a per capita water value was averaged for the 
Valley of the Moon Water District and the Sweet Water 
Springs Water District and then applied to the entire 
unincorporated county population. Electricity use for 
private domestic and agricultural wells accounted for in 
Building Energy Sector.

Water energy transmission factors (units: kWh 
per million gallons of water conveyed) were 
obtained from the Sonoma County Water Agency 
for all of the cities it served in 2015. Water 
pumping energy use for Healdsburg was 
provided by city staff, and water pumping energy 
intensities for other communities that use 
groundwater were estimated using the ICLEI 
factor of 4.45 kWh per million gallon of well foot 
depth. Well depth was estimated based on 
California Department of Water groundwater 
bulletins. For energy used to distribute and treat 
Water Agency water, groundwater, and recycled 
water, a weighted emissions factor was used for 
the four energy providers (PG&E, Sonoma Clean 
Power, Healdsburg Electric, Power and Water 
Resources Pooling Authority).

Community Protocol v 1.1, Appendix F, Method 
WW.14.

Stationary Emissions from Combustion of 
Digester Gas (CH4, N2O))

Digester gas and fraction of CH4 in biogas for each 
WWTP

Used emissions factors for CH4 and N2O from 
Community Protocol v 1.1, Appenix F, Box 
WW.1.a and WW.2.a

Community Protocol v 1.1, Appendix F, Method 
WW.1.a and WW.2.a

Process Nitrous Oxide Emissions from 
Wastewater Treatment Plant with Nitrification or 
Denitrification

Population served by each WWTP Used emissions factors from Community Protocol 
v 1.1, Appenix F, Equation WW.7

Community Protocol v 1.1, Appendix F, Method 
WW.7

Process Nitrous Oxide Emissions from 
Wastewater Treatment Plant without Nitrification 
or Denitrification

Population served by each WWTP Used emissions factors from Community Protocol 
v 1.1, Appenix F, Equation WW.8

Community Protocol v 1.1, Appendix F, Method 
WW.8

Process Methane Emissions from Wastewater 
Treatment Lagoons

Biochemical Oxygen Demand (BOD5) load (kilograms 
(kg) BOD5/day) and fraction of overall BOD5 removal 
performance for each WWTP

Community Protocol v 1.1, Appendix F, Method 
WW.6

Fugitive Methane Emissions from Septic 
Systems

Population served by septic systems estimated using 
Community Protocol v1.1, Appenix F, Bob WW.11(alt).2 
Default proportion of population that utilizes septic tanks

Community Protocol v 1.1, Appendix F, Method 
WW.11 (alt)

Fugitive Nitrous Oxide Emissions from Effluent 
Discharge

Average total nitrogen discharged per day (if available 
for WWTP) or population served

Community Protocol v 1.1, Appendix F, Method 
WW.12 and Method WW.12 (alt)

Agriculture

GHG emissions from domesticated animal 
production (manure management, enteric 
fermentation) and fertilizer use for crop 
production.

Fugitive emissions of methane and nitrous oxide Population for each animal type for emissions from 
manure management and enteric fermentation. Crop 
acres and lbs/acre of fertilizer estimate used for 
emissions from fertilizer use.

Emission factors obtained from U.S. EPA. 
Inventory of U.S. Greenhouse Gas Emissions 
and Sinks: 1990

‐

2016, Table A-174, Pg A-262 
and Community Protocol v. 1.1, Appendix G, 
Table A.1.2, Table A.2.3.5

Community Protocol v. 1.1, Appendix G, Method 
A.1 and A.2

Wastewater

Fugitive GHG emissions from the treatment of 
industrial, residential, commercial, and 
institutional wastewater produced within each 
jurisdiction that is treated at municipal 
wastewater treatment plants (WWTPs).
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Sonoma County Transportation Authority

Measure M Appropriation/Invoice Status Report

FY 19/20

Project Sponsor Project Name

Measure M 

Program

Prior Apprp 

Balance

19/20 

Programmed 

19/20 Amount 

Apprp

Appropriation 

Date

Last Invoice 

Date

Balance 

Remaining Notes

Santa Rosa Hearn Avenue (Phase 3) LSP $595,514 $0 $0 7/10/17 12/17/19 $580,762 R/W

Santa Rosa Hearn Avenue (Phase 3) LSP $1,155,502 $0 $0 7/10/17 12/17/19 $1,001,172 PSE 

Santa Rosa Fulton Road Impvrovements LSP $379,860 $0 $0 9/11/17 12/17/19 $28,787 PSE

Santa Rosa Fulton Road Impvrovements LSP $24,928 $0 $0 9/11/17 12/17/19 $28,787 R/W SUP 

Sonoma County Airport Blvd Landscaping LSP $20,499 $0 $0 3/27/17 2/20/20 $13,561 CON SUP

Sonoma County Airport Blvd Landscaping LSP $333,583 $0 $0 3/27/17 2/20/20 $320,659 CON CAP

Santa Rosa Santa Rosa Creek Trail Bike/Ped $45,267 $110,000 $0 6/11/18 12/17/19 $44,625 Not prog'd, bal not approp'd in 18/19

Rohnert Park Access Across 101 Bike/Ped $247,011 $0 $0 6/11/2018 2/11/2020 $245,790

Sonoma Co Reg Parks Central Sonoma Valley Trail Bike/Ped $20,000 $0 $0 7/9/2018 10/14/2019 $0

Sonoma Co Reg Parks Bodega Bay Trail Bike/Ped $0 $350,000 $0 Not prog'd, not approp'd in 18/19; push100 prog'd to 20/21

Sonoma Co Reg Parks Sonoma Schellville Trail Bike/Ped $0 $200,000 $0 $100 prog'd, $100 not approp'd in 18/19

Sonoma County TPW Arnold Drive Bike Lanes Bike/Ped $0 $250,000 $0 12/9/2019 2/20/2020 $92,720 Was 1st Invoice final?

Healdsburg Foss Creek Trail Bike/Ped $0 $1,840,000 $0 $1,062 not prog'd, not appop'd in 18/19

Petaluma Petaluma River Trail Bike/Ped $0 $331,000 $0

SCBC BTW (SCBC) Bike/Ped $0 $13,000 $0 $0 Appropriation request on 4/13 SCTA agenda

SMART NWPRR Bike/Ped $414,896 $0 $0 7/10/19 $140,868 PSE

$3,094,000 $0 $2,497,730 total remaining

Project approaching 6 months

Projects that are past 6 months for invoicing or appropriation $524,004 Bike Ped Remaining

OR projects that are programmed for 19/20 that have not been

appropriated after 6 mos. $1,973,726 LSP Remaining
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Staff Report 

To:  Sonoma County Transportation Authority – Citizen’s & Technical Advisory Committee  

From:  Seana L.S. Gause, Senior – Programming and Projects 

Item:  Measure M Project Presentations Status and Schedule for FY20/21 

Date:  April 23rd & 27th, 2020 

 
Issue: 

What is the status of the Measure M Project Presentations?  On what schedule will the Measure M LSP, Rail, 
and Bike/Ped Projects be presented to the Citizens Advisory Committee (CAC)? 

Background: 

The CAC is tasked with public oversight of the implementation of Measure M.  The CAC review is meant to 
provide transparency of the project delivery process for the general public.  As such, each fiscal year Measure 
M project sponsors programmed to receive Measure M funds are scheduled to come before the CAC and 
discuss the status of their projects.  Specifically, how Measure M funds have been used on the project to date, 
how many dollars will be used in the future and for what purpose.  Sponsors generally come before the CAC 
with a project status sheet, showing scope, schedule and cost of the project, matching funds being used (if 
any) and location of the proposed project. 

Because of the COVID-19 Health emergency and Countywide shelter-in-place order, staff is proposing to 
suspend all remaining presentation for the 19/20 fiscal year.  Many jurisdictional staff are serving emergency 
response duties and addressing issues arising from the shelter in place orders, as well as trying to work 
remotely themselves wherever possible.  Rather than try to force project presentations to conform to the 
approved schedule, SCTA staff is proposing that project presentations be suspended until the end of the 
current fiscal year and resume in July 2020 at the beginning of FY20/21.  The projects that are affected by this 
suspension are as follows: 

Project Name Project Sponsor Meeting Date 

Petaluma River Trail Petaluma March 30, 2020 

Access Across 101 Rohnert Park March 30, 2020 

NWPRR/SMART Bike Tr SMART April 27, 2020 

  No Mtg in May 

Bicycle Safety and Education SCBC June 29, 2020 
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Below is a proposed schedule for the Measure M projects to be brought before the CAC for review in FY20/21: 

Project Name Project Sponsor Meeting Date 
Petaluma River Trail Petaluma July 27, 2020 
Access Across 101 (Rohnert Park) Rohnert Park August 31, 2020 
NWPRR/SMART Bike Trail SMART September 28, 2020 
Bike Safety and Education SRTS SCBC October 26, 2020 
Bike Safety and Education Bike Month SCBC October 26, 2020 
116/121 Intersection Improvements SCTA November 30, 2020 
  No Mtg in December 
Foss Creek Trail Healdsburg January 25, 2021 
Airport Blvd Landscape Improvements So Co TPW February 22, 2021 
Arnold Drive Bike Lanes So Co TPW February 22, 2021 
Hearn Avenue Interchange 
Improvements 

Santa Rosa March 29, 2021 

Fulton Ave Improvements Santa Rosa March 29, 2021 
Santa Rosa Creek Trail  Santa Rosa March 29, 2021 
Central Sonoma Valley Trail So Co Reg Parks April 26, 2021 
Sonoma Schellville Bike Trail So Co Reg Parks April 26, 2021 
Bodega Bay Trail So Co Reg Parks April 26, 2021 
  No Mtg in May 
Open  June 28, 2021 

There are no meetings scheduled in December or May.   

This proposed schedule places the deferred projects from the previous fiscal year first in presentation order 
so as to lose as little time as possible in reporting out to the Citizens Advisory Committee.   

 

Policy Impacts: 

None, this action is consistent with policy 4.11 in the 2019 Measure M Strategic Plan. 

Fiscal Impacts: 

None 

Staff Recommendation: 

Staff recommends that the TAC and CAC review and consider approving the above listed approach and 
schedule. 
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Inactive Obligations

Local, State Administered/Locally Funded and Rail Projects

Updated on 03/27/2020 Projects > $50k

Project 
Number

Status Agency Action Required State 
Project 
No

Project 
Prefix

District County Agency RTPA MPO Project 
Description

Latest Date Earliest 
Authorization  
Date

Latest Payment Date Last Action Date Program Codes Total Cost 
Amount

Obligations 
Amount

Expenditure 
Amount

Unexpended 
Balance

6411010 Inactive Invoice under review by Caltrans. Monitor 0418000334ATPSB1L 4 SON Sonoma Marin Area Rail Transit Distr Metropolitan Transportation Commission Metropolitan TraIN PETALUMA: 02/21/2019 02/21/2019 02/21/2019 Z003 $2,075,675.00 $400,000.00 $0.00 $400,000.00
5920118 Inactive Invoice overdue. Contact DLAE. 0400020427BRLO      4 SON Sonoma County Metropolitan Transportation Commission Metropolitan TraCHALK HILL RD01/10/2019 04/10/2012 01/10/2019 01/10/2019 L11E $531,180.00 $531,180.00 $160,345.44 $370,834.56
5022054 Inactive Final invoice under review by Caltrans. Mo0413000163HSIPL 4 SON Petaluma Metropolitan Transportation Commission Metropolitan TraLAKEVILLE HWY04/25/2018 11/27/2013 04/25/2018 04/25/2018 ZS30 $302,677.00 $272,400.00 $84,600.00 $187,800.00
5920138 Future Invoice under review by Caltrans. Monitor 0413000106BRLO      4 SON Sonoma County Metropolitan Transportation Commission Metropolitan TraLAMBERT BRID05/02/2019 02/01/2013 05/02/2019 05/02/2019 M233 $1,068,750.00 $1,068,750.00 $821,795.80 $246,954.20
5039023 Future Invoice ASAP to avoid inactivity. 0414000356STPL 4 SON Cloverdale Metropolitan Transportation Commission Metropolitan TraCLOVERDALE A06/12/2019 06/12/2019 06/12/2019 Z240 $331,739.00 $100,000.00 $0.00 $100,000.00
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Inactive Obligations

Local, State Administered/Locally Funded and Rail Projects

Updated on 03/27/2020 Projects < $50k
Project 
Number

Status Agency Action Required State Project No Project Prefix District County Agency RTPA MPO Project Description Latest Date Earliest 
Authorization  
Date

Latest Payment 
Date

Last Action 
Date

Program Codes Total Cost Amount Obligations 
Amount

Expenditure 
Amount

Unexpended 
Balance

5379021 Inactive Invoice returned to agency.  Contact DLAE0415000181L CML 4 SON Rohnert Park Metropolitan Transportation C Metropolitan Transportation CommissioIN ROHNERT PARK: COMMERCE & COP 08/14/2018 06/24/2016 08/14/2018 08/14/2018 Z003 $500,000.00 $500,000.00 $459,688.25 $40,311.75
5022050 Inactive No funds remaining to invoice. 0400020947L-0 BHLS      4 SON Petaluma Metropolitan Transportation C Metropolitan Transportation CommissioWASHINGTON STREET BRIDGE OVER P08/30/2018 04/05/2011 08/30/2018 08/30/2018 Q120 $250,000.00 $221,325.00 $221,249.07 $75.93
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