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Staff Report
City of Manhattan Beach

TO: Honorable Mayor Montgomery and Members of the City Council

THROUGH: Geoff Dolan, City Manager W
FROM: Richard Thomson, Director of Community Devélopment

Ana Stevenson, Management Analyst
Erik Zandvliet, Traffic Engineer

DATE: July 15, 2008

SUBJECT: Consideration of a Speed Hump Policy in School Areas as Identified in the City
Council Work Plan 2008-2009

RECOMMENDATION:
It is recommended that City Council adds Speed Humps to the Neighborhood Traffic Management

Program “Toolbox” as described in this report.

FISCAL IMPLICATION:
There are no fiscal implications at this time for the implementation of a speed hump policy.

Potential installation costs of approximately $2,500-$5,000 per speed hump if specific locations are
approved.

BACKGROUND:

On October 1, 2002 and November 19, 2003, the City Council reviewed and approved the
Citywide Neighborhood Traffic Management Program (NTMP). The Program and the associated
"Toolbox" of traffic control measures were adopted separately from the General Plan to allow
more flexibility in the future for amendments if needed. On September 6, 2005, the City Council
reviewed the Toolbox, and made selected changes to some of the criteria and measures. The
attached list of toolbox measures currently excludes speed humps as a traffic calming measure in
any part of the City.

The City Council’s 2008-2009 Work Plan includes a task to consider the potential impacts of
allowing speed humps on streets surrounding school locations only within the City. Staff has
researched the current state of the practice for the installation of speed humps and explored the
feasibility of this measure on streets affected by school traffic and student pedestrians.

DISCUSSION: :
Speed humps are used in many communities in southern California, and have proven effective

when installed under controlled conditions and in selected locations. Many years of trial and
evaluation have resulted in more universal practice and criteria that have been adopted both
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nationally and locally. The speed hump design has become standardized and has been tested both
physically and legally. A summary of various local agency criteria and industry standards is
attached to this report. The only speed humps currently in use in Manhattan Beach are in the El
Porto area. There are two on Ocean Drive that were installed as part of a traffic study done in the
early 1990s. They have been generally effective in reducing speeds on Ocean Drive.

Speed humps are not a cure-all for speeding or cut-through traffic. There are many advantages
and disadvantages, some of which are listed below:

PROS:
* Vehicle speeds typically decrease in the vicinity of the speed hump to approximately 24
miles per hour.
Speed humps reduce speeds 24 hours a day, 7 days a week.
Speed humps may decrease traffic volume by discouraging non-resident traffic.
* Speed humps may help calm traffic in areas where signs or other measures have not
worked.

* Speed humps increase the emergency response time for fire and police vehicles. Speed
humps may disturb or injure patients riding in ambulances.

* Passing over a speed hump can potentially cause damage to emergency vehicle.

¢ Traffic may be diverted to an adjacent street to avoid the speed humps.

* Drivers tend to speed up between humps or may drive in the gutter to make up for lost
time.

* Speed humps can be hazards to bicyclists, motorcyclists and pedestrians. Pedestrians can
confuse speed humps for crosswalks.

* Signs and striping associated with speed humps can be unsightly to the neighborhood.

* Vehicle noise increases in the vicinity of speed humps due to braking and suspensions.

* People with disabilities may experience discomfort going over speed humps.

Speed Cushions

Speed cushions are similar to speed humps, except that the hump is divided into segments such
that a wide tracked vehicle, such as a fire engine, could pass without traversing the hump.
Narrower wheeled vehicles would still have to drive over at least one cushion, effectively
slowing speeding drivers. However, drivers may cross the center of the road or drive in the gutter
to avoid the cushions and align at least one set of wheels with the gap. Because this can increase
the risk of a collision at a speed cushion, its design should discourage these types of movement.
For that reason, speed cushions work best on streets with sufficient width for two-way traffic,
preferably with a painted centerline, so that drivers are not tempted to cross the centerline to
avoid the cushion. '

Staff Review

The Fire and Police Departments have historically opposed speed humps on the basis that it
impairs their response in an emergency, can potentially damage vehicles and injure passengers,
and introduces unexpected obstructions on the street. There have been studies that found that
emergency response times are longer on streets with speed humps. However, this information is
dependent upon the actual routes taken, and must be weighed against the overall safety picture of
reducing speeds, enhancing traffic safety, and potential frequency of emergency vehicle usage.
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One of these studies, entitled “The Influence of Traffic Calming Devices upon Fire Vehicle
Travel Times” in the City of Portland, is attached to this report.

On June 24, 2008 Fire, Police and Community Development staff met to discuss the potential
implications of speed humps on streets adjacent to schools only. There was general consensus
that speed humps should not be installed on Collector streets, such as Pacific Avenue, Meadows
Avenue and Redondo Avenue, since these streets are primary emergency response routes.
Collector streets also carry high traffic volumes that may be diverted to other neighborhood
streets if speed humps are installed.

The Fire and Police Department staff did not object to the installation on local residential streets,
however, as long as the speed humps were clearly marked and were not on main response routes.
Additionally, the Fire Department would prefer that such installation were designed in a way that
fire equipment could circulate around the hump rather than go over it. Speed cushions were cited
as a possible alternative to a full-length speed hump. The Police Department recognizes
speeding in school areas is an important community safety issue, and supports the use of speed
humps at locations that would lower prevailing speeds and improve driving conditions where
small children are walking.

Most streets in the City would not be candidates for speed humps, based on one or more criteria.
For example all “major local”, “collector” and “arterial” streets would be disqualified because of
their classification. Many other local streets are key emergency routes since there are few arterial
streets in the City. Still others are too short, too steep or have horizontal curves. Narrower
streets, such as those less than 30 feet wide, tend to have lower prevailing speeds already and
would not meet the minimum speed requirement. Lastly, many candidate street segments fail
because the minimum number of residents would not sign a petition. If added to the Toolbox, it
is estimated that less than 10% of the residential streets would qualify for them, and even fewer
would meet the petition requirement.

Speed humps near schools could be considered as a possible qualifying criteria. Often, drivers
do not realize that students may be present along the street during critical time periods in the
morning and afternoon. In areas where school congestion does not force drivers to slow down,
faster moving drivers have less time to react to potential conflicts, such as pedestrian crossings or
school loading operations. During the rest of the day, on weekend and during the summer,
children are less present but speed humps would remain effective in moderating speeds. This can
be especially beneficial where schools and shared fields are used for extracurricular activities and
intramural sports. Speed hump locations should be carefully chosen, because their effectiveness
may be reduced for various reasons, such as school related congestion or other factors that reduce
speeds. Evidence of speeding should be verified before placing speed humps. Speed humps
should also be compared against other traffic calming measures in the Toolbox which may be
more or less appropriate near schools, such as near school crosswalks.

Exhibits: A. NTMP Toolbox Application Criteria
B. Speed Hump Eligibility Criteria Comparison Spreadsheet
C. Speed Cushion Description
D. Emergency Response Routes
E. Control Study Document-American Journal of Public Health
F. “The Influence of Traffic Calming Devices Upon Fire Vehicle Travel Times”, City of Portland
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| RESEARCH AND PRACTICE |

A Matched Case—Control Study Evaluating the Effectiveness
of Speed Humps in Reducing Chitd Pedestrian Injuries

l June M. Tester, MD, MPH, George W. Rutherford, MD, Zachary Wald, MCR and Mary W. Rutherford, MD

Pedestrian injuries caused by automobile col-
lisions are a leading cause of death among
children aged 5 to 14 years.! The demo-
graphic characteristics of children injured by
automobiles have remained the same over
the past 20 years, with boys, children be-
tween the ages of 5 and 9 years, and children
living in neighborhoods of low socioeconomic
status (SES) at highest risk >~

Children en route to school or at play in
front of their homes are exposed to roads and
street traffic. Modifying traffic patterns is a
passive and sustainable public health inter-
vention that may make children’s living envi-
ronments safer.® Traffic patterns can be modi-
fied with a number of engineering strategies
that fall under the rubric of “iraffic calming.”
Distinct from speed limit signs or stop signs,
traffic calming measures such as speed
humps, street closures, median barriers, and
traffic circles are successful in providing long-
term safety for pedestrians and motorists be-
cause they are physical structures with de-
signs that are self-enforcing rather than
requiring police enforcement.®®

For years, European countries such as Den-
mark, the Netherlands, and Great Britain, as
well as Australia and New Zealand, have im-
plemented and tested the effects of traffic
calming® A report published in British Co-
lurnbia summarized 43 international studies
that demonstrated reductions in collision fre-
quency rates ranging from 8% to 100% after
implementation of traffic calming measures.®
A Danish study showed that, in comparison
with control streets, 72% fewer injuries oc-
curred on experimental streets incorporating
a variety of traffic calming measures in addi-
tion to new speed zoning requirements.’

As a result of the successful efforts in other
countries, there is developing interest in traf-
fic calming in the United States, and the Fed-
eral Highway Administration, in cooperation
with the Institute of Transportation Engineers,
has initiated a national traffic calming techni-

646 | Research and Practice | Peer Reviewed | Tester et al.

cal assistance project® However, the majority
of safety studies focusing on traffic calming
measures have assessed accident statistics be-
fore and after installation, and there is no
available hospital-based information on the
specific effects of these interventions on child-
hood pedestrian injury.

Oakland has historically been one of the
most dangerous cities in California in which
to be a pedestrian, exhibiting, for example,
the highest rate of pedestrian fatalities among
the state’s cities in 1995." In that year, after
a series of child pedestrian deaths, the Oak-
land Pedestrian Safety Project was formed.
This multidisciplinary alliance addressed child
and senior pedestrian injuries occurring in the
city of Oakland and advocated for installation
of speed humps. Over the 5-year period
1995 to 2000, Oakland installed about 1600
speed humps on residential streefs. In this
study, we examined the effect of residing on a
street with speed humps on the odds of child
pedestrian injuries in Oakland.

METHODS

We conducted a matched case—control
study among Oakland residents younger than
15 years over the 5-ypar period March 1,
1995, to March 1, 2000. Case patients were
children who were seen in the emergency de-
partment at Children’s Hospital Oaldand after

Objectives. We evaluated the protective effectiveness of speed humps in reducing child
pedestrian injuries in residential neighborhoods.

Methods. We conducted a matched case—control study over a 5-year period among
children seen in a pediatric emergency department after being struck by an automobile.

Results. A multivariate conditional logistic regression analysis showed that speed
humps were associated with lower odds of children being injured within their neighbor-
hood (adjusted odds ratio [OR]=0.47) and being struck in front of their home (adjusted
OR=0.40). Ethnicity (but not socioeconomic status) was independently associated with
chitd pedestrian injuries and was adjusted for in the regression model.

Conclusions. Our findings suggest that speed humps make children’s fiving environ-
ments safer. (Am J Public Health. 2004;94:646-650)

having been struck and injured by an auto-
mobile on a residential street. Since this hos-
pital receives all pediatric ambulance trauma
transports (including deaths on the scene)
from the city of Oakland, it was considered
an appropriate choice to target child pedesiri-
ans injured in Oakland. Case patients were
each compared with 2 respective conirols
matched in regard to age and gender. The
purpose of the study was to determine
whether these children who had been struck
by automobiles were any less likely to live
near a speed hump than their peers who
lived in the same city boundaries but visited
the emergency room that day for a reason
other than being hit by a car.

‘We identified case patients retrospectively
from a trauma database using International
Classification of Diseases (9th Revision)"
E-code E814.7 (motor vehicle traffic accident
involving collision with a pedestrian). Cases
were limited to those involving children youn-
ger than 15 years who were residents of the
city of Oakland and who were injured or died
as a result of the collision. We reviewed
charts and emergency medical service data
sheets to eliminate parking lot injuries, in-
juries involving bicyclists who had been mis-
classified as pedestrians, and injuries suffered
by children in driveway rollover collisiens. In
addition, we reviewed traffic report data from
the Oakland Police Department, primarily to

American Joumal of Public Health | April 2004, Vol 94, No. 4



confirm locations of collisions. When neces-
sary, we reviewed original traffic reports for
further clarification.

We also restricted our analysis to children
injured or killed within 0.25 mi (0.4 km) of
home and used a street atlas™ to determine
whether the injury occurred on the street
block of the child's residence (defined by
Mueller et al.> as the “index street”), within a
0.25-mi radjus (about 5 blocks, considered
the “surrounding neighborhood™), or at a
more distant location within Oakland. The
type of street on which a child lived was clas-
sified with the street atlas as well.? Only chil-
dren residing on minor roads (residential
streets) were eligible for the study, because
speed humps are installed only on such roads.

Living on a street with a speed hump, or
within 1 block of a speed hump, was our
principal predictor variable. We used data
from the Department of Traffic Engineering
in Oakland to determine the exact locations
and dates of installation of speed humps (De-
partment of Traffic Engineering, unpublished
data, 1995-2000). Speed humps that were
located on the other sides of primary or sec-
ondary roads (arteries) or were installed after
the date of the injury were not considered.

As mentioned, we matched each case pa-
tient, according to age, gender, and date of
emergency depérlm_ent visit, with 2 controls
seen in the emergency department that same
day for a reason other than being struck by a
car. We identified all eligible controls of the
same sex and with the same year of birth as
the case patient from the daily log and ran-
domly selected 2 such individuals. In situations
in which there were fewer than 2 control pa-
tients born in the same year as the case pa-
tient, we made a random decision to search
the 1 year above or below the age of the case
patient, and then 2 years above or below and
so on, until a suitable control was identified.
Ninety-three percent of all controls were within
2 years of age of their respective case patients.

Controls were restricted to Oakland resi-
dents living on residential streets. We col-
lected information on ethnicity and insurance
status (classified as private, public, or self-pay)
from medical records. In addition, we catego-
rized the SES of patient and control house-
holds, using 1990 census data on median
household income within the case patient or

April 2004, Vol 94, No. 4 | American Journal of Public Health
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control’s census tract, as low ($30—$15 736),
medium ($15 737-$30 115), or high (more
than $30 115)." Finally, we examined the
records of case patients and controls to ascer-
tain the presence of certain preexisting diag-
noses, such as cerebral palsy, mental retarda-
tion, paraplegia, and developmental delay,
that would have affected their walking ability
and, thus, their potential to be exposed as
pedestrians to automabile traffic.

Statistical analyses were performed with
Stata software (Stata Corp, College Station,
Tex). We used McNemar matched pairs analy-
ses in examining the 200 case—control pairs
(100 case patients each matched to 2 con-
trols). When a factor is truly protective
against disease, there are more case—control
pairs in which the case lacks (and the control
has) this protective factor than the converse.
Separate univariate analyses focused on eth-
nicity, census tract household income, and in-
surance status to determine whether they
were independent predictors of child pedes-
trian injuries. Once significant (P<.05) vari-
ables were determined, we constructed a mul-
tivariate conditional logistic regression model
that included only these variables.

RESULTS

We identified 236 individuals who had been
seen in the emergency department during the
study period and had been assigned an E-code
of E814.7. We eliminated 52 potential case pa-
tients because they (1) were not Oakland resi-
dents at the time of admission, (2) were injured
outside Oakland, (3} were more than 14 years
of age, (4) were bicydlists who had been mis-
dlassified as pedestrians, or {5) had been injured
by an automobile backing up within a driveway
or parking lot. We eliminated an additional 84
potential patients because they either lived on
an artery street or had been injured outside of
their neighborhood, yielding a final study sam-
ple of 100 case patients.

Case patients and controls were similar in
terms of age, gender, insurance status, me-
dian household income, and proportion with
an underlying premorbid neurodevelopmen-
tal disease (Table 1). Case patients were
more likely to be Asian or of Hispanic eth-
nicity. The odds of Asian children having
been involved as a pedestrian in an accident

AN

;

)

were 5.8 times as high as those for White
children (P=.018}, and the odds of Latino
children having been involved were 4.3
times as high (P=.038). Admitting diagnoses
of controls are available on request from the
authors.

Unadjusted odds ratios (ORs) derived from
a matched pairs analysis showed a protective
effect of speed humps. In comparison with
children living more than a block from a
speed hump, those living within a block of a
speed hump were significantly less likely to
be injured as pedestrians within their neigh-
borhood (14% vs 23%; OR=0.50; 95%
confidence interval [CI]=0.27, 0.89)

(Table 2). Among the 100 case patients, 49
were actually hit on the block in front of
their home (index street). As a subset, these
children were even less likely to have a
nearby speed hump than their controls (12%
vs 24%; OR=0.38; 95% CI=0.15, 0.90)
(Table 2).

We performed multivariate logistic regres-
sion analyses using both predictor variables
and included race and ethnicity in the model.
After control for race and ethnicity, speed
humps were associated with significantly (
lower odds of children being injured in their
neighborhood (adjusted OR=0.47; 95% CI=
0.24, 0.95) and being struck on the block im-
mediately in front of their home (adjusted
OR=0.40; 95% CI=0.15, 1.06) (Table 2).

DISCUSSION

In our observational study, we found that
children who lived within a block of a speed
hump had significantly lower odds of being
struck and injured by an automobile in their
neighborhood. Living within a block of a
speed hump was associated with a roughly
2-fold reduction in the odds of injury within
one’s neighborhood (adjusted OR=0.47).
This protective effect was even more pro-
nounced among the subset of children who
were injured on the block immediately in
front of their house (index sireet). Children
living within a block of a speed hump exhib-
ited a 2.5-fold reduction in the odds of being
injured on their street (adjusted OR=0.4).
These results highlight the effectiveness of
speed humps in reducing child pedestrian
injuries.

Tester et al. | Peer Reviewed | Research and Practice | 647
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Exposure to Traffic

Increased exposure to traffic (especially
traffic at high volume and speed) is a known
risk factor for child pedestrian injury. Steven-
son and colleagues showed that an increase
in volume of 100 vehicles per hour is associ-
ated with an incremental increase of about
2.0 in the odds of pedestrian injury.* Aver-
age speeds traveled on streets are also associ-
ated with risk of injury, and at least 2 studies
have demonstrated that a higher proportion

Multivariate Model

TABLE 1—Demographic Characteristics of Case Patients and Controls
Case Patients Controls
(n=100) (n=200) 0dds Ratio P
Male, No. (%) 68 (68) 136 (68) e .
Age, y, mean (SD) 6.8 (3.5) 6.6(3.7) ... 63
Ethnicity, %
White ' : 3(3) 16 (8) Reference
Black 49 (49) 117 (58.5) 24 187
Native American/other 11(11) 21 (10.5) 32 115
Hispanic 22(22) 31(15.5) 43 .038
Asian 15 (15) 15 (7.5) 5.8 .018
Insurance status
Private insurance 17 (17) 43(21.9) Reference
Public insurance 78(78) 147 (13.5) 13 .366
Self-pay 5(5) 10 (5) 13 17
Household income, $ (census tract)
High (>30115) 12(12) 39(19.5 Reference
Medium (15 737-30 115) 75 (75) 136 (68) 1.8 - 105
Low (0-15 736) 13(13) 25 (12.5) 1.7 .265
Premorbid diagnosis® .
Mild mental retardation 1(1) 1(0.5)
Developmental delay 0(0) 3(1.5)
Note. A univariate analysis of age, ethnicity, insurance status, household income, and presence of a premorbid diagnosis
showed that only ethnicity was independently associated with chifd pedestrian injury.
*All P values were obtained from conditional logistic regression analyses, except for age, which was obtained with a 2-tailed
test of means. -
®Case patients and controls were screened for the presence of any of the following premorbid diagnoses: cerebral palsy,
mental retardation, quadriplegia, paraplegia, and developmental delay.

of vehicles exceeding the posted speed limit is
associated with higher odds of child pedes-
trian injuries."* In addition to the type of
street, the number of streets that children
cross on their way to school seems to affect

‘their risk.'®

Need for Passive Environment
Modification

Given the relationship between exposure to
traffic and risk of child pedestrian injuries, we

TABLE 2—-0dds of Pedestrian Injury Within a Child's Nelghborhood and Odds of Injury on a
Child’s Index Street of Residence When Child's Home Is Within 1 Block of a Speed Hump:

Case Patients Controf Subjects
{n=100), No. (%) (n=200}, No. (%) OR (95% CI)° Adjusted OR (95% CI)}
Neighborhood injury 14 (14) 46 (23) 0.50 (0.27,0.89) 0.47 (0.24,0.95)
Index street injury 6(12) 24(24) 0.38 {0.15,0.90) 0.40 (0.15, 1.06)

Note. OR = odds ratio; Cl = confidence interval.
*Caleulated from McNemar matched pairs analysis.
*Calculated from multivariate model including ethnicity.
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have essentially 2 prevention strategies at our
disposal: we can protect children from fast-
moving traffic by modification of either their
behavior or their traffic environment. There
have been multiple attempts to modify chil-
dren’s behavior, including school training pro-
grams,” “traffic clubs” designed to educate
parents and children about safe behavior on
streets,”® simulation games, 9 and community-
level interventions.?® For the most part, how-
ever, these educational efforts have been un-
able to exert meaningful changes in the long-
term behavior of children, largely owing to
the developmental limitations of preschool-
aged children° As a result, a great deal of at-
tention has shifted to environment modifica-
tion and the promise it holds for affecting

- child pedestrian injury rates.

Focus on Neighborhood Injury

The deliberate focus of our study was on
pedestrian injuries occurring in a child’s own
neighborhood (defined here as within a
0.25-mi radius of the child’s home) as op-
posed to all injuries, including those occur-
ring at more distant sites. We focused on
such injuries because although children leave
their neighborhoods with adults (and often in
automobiles), most of their unsupervised
time is likely to be near home. In addition,
the traffic calming methods we examined
can be applied only to residential streets. One
8-year study that examined fatal head in-
juries revealed that injuries to pedestrians
were the most common cause of fatal head
injuries and that 53% of those injured were
playing in the street at the time of the injury.
Of the 135 accidents that fell into this cate-

'gory, only 1 involved a child who had been

under adult supervision at the time of the ac-
cident (the remaining children had been su-
pervised by siblings or other children).

The same study showed that 80% of fatal
pedestrian injuries had taken place within 1
mi (1.6 km) of the child's home.” Among the
184 children we initially identified for this
study, 125 (68%) were eligible for the study
because their injury occurred within 0.25 mi
of home (the other children were eliminated
because they lived on arterial streets). There-
fore, our data suggests that roughly two thirds
of injuries occur within the 0.25 mi surround-
ing a child’s home. Passive interventions that
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reduce child pedestrian injuries are likely to
be of greater benefit in areas where children
are prone to spend time without adults.

In our study, SES was not a significant in-
dependent predictor of child pedestrian in-
jury. Mueller and colleagues found that living
in a census tract with a median household in-
come level below $20000 was associated
with 7.0-fold higher odds of injury than living
in a census tract with a median income level
above $30000.% Other research points to-
ward an association between increasing rates
of pedestrian injury and lower SES, as ap-
proximated by census tract of residence,* spa-
tial modeling of census tract and other data
with a geographic information system,? and
more indirect indicators of lower SES such as
living near a convenience store, gas station, or
fast food store.”

It ispossible that, in our population,
“overmatching” was the reason SES was not
found to be an independent risk factor. Case
patients were not matched with controls on
SES, but if lower SES is associated with
both increased odds of injury® and increased
odds of an emergency department visit,?>
choosing controls from the emergency de-
partment may have resulted in overmatching
in terms of SES.

Limitations

Our study involves potential methodolog-
ical limitations. For example, limiting mea-
surement to speed huraps on a child’s street
ignores the potential protective effect of speed
humps around the corner from a child’s
house. Thus, by measuring speed humps lat-
eral to an index street (rather than in a 1-block
radius), we may have underestimated the rel-
evant rate of exposure to this intervention,
which would have affected our estimation of
the intervention's protective impact.

There are also limitations involved with
our study sample. While relying on emer-
gency department visits ensured that we in-
corporated higher severity injuries (including
deaths), injuries that were not reported to
the emergency medical services {and for
which children may have been taken by
their family to their regular doctor) would
have been missed. This would mean that our
sample underrepresented lower acuity in-
juries. It is also possible that our sample un-
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derrepresented younger children, in that
children younger than 5 years are more
likely to be hit in their driveway (often by a
backing automobile)****; we excluded chil-
dren in this age group from our study be-
cause such injuries are not related to the
flow of street traffic.

Finally, it is possible that significant con-
founding factors were not addressed in this
study. Some research suggests that the
presence of sidewalks is not a significant
contributor to odds of injury,>" and other
research suggests that the presence of side-
walks is a strong risk factor, with an odds
ratio of 11.0."* We would have liked to con-
trol for the presence of sidewalks, but there
were no reliable retrospective data on side-
walk or curb presence available to do so.
Also, since much of the earlier literature
points to lower SES as a risk factor for child
pedestrian injury, the reason for our inabil-
ity to reproduce this relationship may have
been that the factors we used to approxi-
mate SES—census tract household income
and medical insurance status—are inappro-
priate proxies for SES.

CONCLUSIONS

We found that speed humps were associ-
ated with a 53% to 60% reduction in the
odds of injury or death among children struck
by an automobile in their neighborhood.
These findings invite additional research on
the protective effects of traffic calming inter-
ventions and offer a framework for studying
pedestrian injuries in relation to physical in-
terventions implemented within a localized
geographic region. Further confirmation of
the protective effects of speed humps would
be useful and could be augmented by addi-
tional information on stop signs or other fac-
tors that would affect slowing distances on ei-
ther side of a speed hufnp. Our study provides
direct observational evidence that speed
humps are associated with a reduction in the
odds of childhood pedestrian injuries and
supports the installation of speed humps by
traffic engineering departments. M
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EXHIBII
F

The Influence of Traffic Calming Devices upon Fire Vehicle Travel Times
Michael A. Coleman

INTRODUCTION

The City of Portland is well known for its high quality of life and the efforts that have been
made to maintain and enhance neighborhood livability. Part of this success is a resutlt of
the City’s Traffic Calming Program which has been effective in minimizing the impacts of
traffic on neighborhood streets. The program’s primary goal is to reduce overall traffic
speeds on residential streets and in school zones. Traffic circles and speed bumps are
the program'’s most effective tools. To date, 65 traffic circles and approximately 300
speed bumps have been installed on numerous neighborhood collector and local service
streets throughout the City.

Unfortunately, traffic calming devices that reduce overall vehicular speeds can also
impact some emergency response vehicles by increasing their response times. Given
the number of existing and planned traffic calming devices, the City of Portland’s Fire
Bureau has become more concemed in recent years about the cumulative impact of
these devices on their ability to respond quickly to emergencies. Neighborhoods are
also struggling with how to best address the problem of speeding traffic on their
neighborhood streets while not significantly reducing response times for emergency
service providers.

A survey of other cities found no information on this subject that would help Portland
deal with it's problem. Thus, to gain a better understanding of the impacts of traffic
calming, the City conducted a research project to measure the affects of both traffic
circles and speed bumps on response times for various types of fire apparatus. This
information is now available for planning and designing individual traffic calming
projects. More importantly, though, it will be useful as part of community-wide
discussions on the broader public safety policy issue; this being the implications
associated with slowing vehicular traffic on neighborhood streets while increasing
emergency vehicle response times.

The City is currently addressing this policy issue with an 18-month planning process that
will take this question out to the community for a public discussion and review of the
competing safety issues. From this, an adopted set of emergency response routes will
be incorporated into the City’s transportation master plan. Policies will be written based
on the type of emergency response route and the extent to which traffic calming may be
used on those routes.



PURPOSE

There are two purposes for this paper. The first is to show how traffic calming devices
affect fire vehicle travel times and to describe the testing that quantified the relationship
between the two. The second purpose is to describe the City of Portland’s planning-
based approach to addressing the conflict between traffic calming and emergency
service response.

CALMING DEVICE IMPACTS ON FIRE RESPONSE TIMES

During the Fall of 1995 Portiand’s Fire Bureau and Bureau of Traffic Management
conducted a thorough data collection effort to help quantify the relationship between
three types of traffic calming devices and fire vehicle travel times. Six different types of
fire vehicles were driven on streets calmed with traffic circles, 22-foot speed bumps, and
14-foot speed bumps. The resulting test data were the basis for determining the travel
time impacts of the calming devices. Figures 1, 2, and 3 illustrate the three devices.
Table 1 lists basic information about the fire vehicles used in the study.

Table 1
Fire Vehicle Specifications
Vehicle Overall = Wheel- Weight  Horse- Wt/HP 0-40 mph
Length base (lbs) power Ratio Accel. Time
(HP) (lbs/HP) (sec)
Engine 18 29'10" 15'5" 34,860 185 188 19
Rescue 41 21'0" 11'6" na 185 na 12
Squad 1 27'0" 14'6" 23,170 275 84 17
Truck 1 48'0" 21'0" 53,000 450 118 20
Truck 4 57'0" 13'0" 53,960 450 120 22
Truck 41 37'6" 16'9" 42,100 350 120 27

The testing attempted to take into account four factors that might influence the speed at
which fire vehicles are driven around traffic circles or across speed bumps. The four
factors were: the driver, the type of fire vehicle, the desirable vehicle speed, and the type
of calming device.

Six different fire vehicles were tested. Test runs were conducted on a total of six streets.
Two streets had 22-foot speed bumps. Two streets had 14-foot speed bumps, and two
had traffic circles. A total of 36 different drivers participated in the testing. The total
number of test runs on each street was four per vehicle, or 24 runs per street.
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Each test run was video taped. The camera recorded the vehicle speeds that were
detected and displayed by a radar gun. Also the time of day, to the nearest second, was
superimposed on the recording.

The speed and time information for each test run was transcribed from the video tapes to
a spreadsheet. The data was manipulated to create a table of speed-vs-time and speed-
vs-distance information for each test run.

For the various combinations of the four variables, the time needed to travel a length of
street that had no calming device was compared to the time needed to travel the same
length with a calming device. The average time and distance required for each vehicle
to decelerate from a desirable response speed, negotiate the calming device, and
accelerate back to the desirable speed was determined from the data. The time required
to travel the same distance without a calming device’s influence was calculated. The
difference between the two travel times equals the delay associated with the calming
device. This delay-per-device was determined for all six vehicles as they negotiated
every calming device on the six test streets. Delays-per-device were calculated for
desirable response speeds of 25, 30, 35, and 40 mph.

RESEARCH FINDINGS

The resuits of the testing are presented in Tables 2, 3, and 4. As one would expect, the
delay-per-device increases as the desirable response speed increases. Depending on
the type of fire vehicle and the desirable response speed, the three devices were found
to create a range of delays:

22-foot bumps: 0.0 to 9.2 seconds of delay per bump
14-foot bumps: 1.0 to 9.4 seconds of delay per bump
Traffic circles: 1.3 to 10.7 seconds of delay per circle

The drivers’ performances did not appear to significantly influence the results. Their
choices of deceleration and acceleration rates as well as their choices of minimum
speeds near the devices were very consistent.

Of the three traffic caiming devices, the 22-foot bumps had the least impact on vehicle
travel times. For the longer heavier vehicles the traffic circles impacted travel times the
most. For the shorter more maneuverable vehicles the 14-foot bumps had the most

impact.

For a given emergency response route, the test results can be used to predict the
impacts of one or more traffic calming devices on fire response times.

The results provide new quantitative data to help weigh the pros and cons of traffic
calming. The findings can be added to the findings already confirming that traffic circles
and speed bumps effectively reduce the frequency of collisions, the speed of passenger
cars, and the amount of traffic on a street.



: - Table 2 :
Typical Impacts of Traffic Circles on Emergency Vehicles

Vehicle Lowest Desirable Travel Time Impact
Speed Speed Delay Distance
(mph) {mph) (seconds) (feet)
Engine 18 14 25 238 260
14 30 4.3 490
14 35 6.1 670
14 40 8.5 810
Rescue 41 16 25 1.3 170
16 30 23 300
16 35 3.1 470
16 40 5.1 610
Squad 1 17 25 1.2 170
17 30 23 330
17 35 3.7 500
17 40 5.3 780
Truck 1 10 25 4.8 320
10 30 6.4 520
10 35 8.4 750
10 40 10.7 1030
Truck 4 11 25 43 320
1 30 6.2 550
1" 35 8.1 800
11 40 10.3 1140
Truck 41 11 25 39 340
1 30 , 5.2 560
1" 35 7.3 850
1 40 9.2 1260
Lowest Speed: This is the lowest speed at which a vehicle travels when driven around a traffic circle.

Desirable Speed:  This is the speed at which a driver might wish to travel if there were no traffic circles.

Travel Time Delay: This is the additional time required to travel to a destination because of a traffic circle’s
influence.

Impact Distance:  This is the length of street where a given vehicle cannot be driven at a given desirable
speed because of a tralffic circle’s influence.



Table 3

Typical Im f 14-f Bum n Emer Vehicl
Vehicle Lowest Desirable Travel Time impact
Speed Speed Delay Distance
(mph) (mph) (seconds) (feet)
Engine 18 13 25 23 240
13 30 37 400
13 35 5.2 580
13 40 77 810
Rescue 41 17 25 1.0 150
17 30 17 270
17 35 29 480
17 40 4.9 630
Squad 1 12 25 27 240
12 30 4.1 440
12 35 5.9 610
12 40 8.3 : 850
Truck 1 11 25 3.4 270
1 30 4.9 460
1 35 6.6 650
1 40 9.4 930
Truck 4 12 25 34 320
12 30 4.9 490
12 35 6.8 730
12 40 9.1 1050
Truck 41 12 25 35 330
12 30 47 470
12 35 6.6 . 760
12 40 8.6 1150

Lowest Speed: This is the lowest speed at which a vehicle travels when crossing a 14-foot speed
bump.

Desirable Speed:  This is the speed at which a driver might wish to travel if there were no speed
bumps.

Travel Time Delay: This is the additional time required to travel to a destination because of a 14-foot
speed -bump’s influence.

Impact Distance: This is the length of street where a given vehicle cannot be driven at a given
desirable speed because of a speed bump’s influence.



Table 4

Typical impacts of 22-foot Speed Bumps on Emergency Vehicles

Vehicle

Engine 18

Rescue 41

Squad 1

Truck 1

Truck 4

Truck 41

Lowest Speed:

Desirable Speed:

Travel Time Delay:

Impact Distance:

Lowest Desirable Travel Time Impact
Speed Speed Delay Distance
(mph) (mph) (seconds) (feet)

21 25 0.8 140
21 30 1.7 320
21 35 3.0 510
21 40 5.0 750
34 25 0.0 0

34 30 0.0 0

34 35 0.3 120
34 40 1.5 260
24 25 0.4 80

24 30 1.0 210
24 35 2.1 430
24 40 34 710
22 25 0.6 140
22 30 1.4 320
22 35 3.0 600
22 40 4.9 890
16 25 1.8 250
16 30 3.4 450
16 35 5.9 670
16 40 77 1040
14 25 3.0 320
14 30 48 620
14 35 7.2 910
14 40 9.2 1320

This is the lowest speed at which a vehicle travels when crossing a 22-foot speed
bump.

This is the speed at which a driver might wish to travel if there were no speed
bumps. ‘

This is the additional time required to travel to a destination because of a 22-foot
speed bump’s influence.

This is the len'gth of street where a given vehicle cannot be driven at a given
desirable speed because of a speed bump’s influence.



PUBLIC POLICY DEVELOPMENT

in an effort to provide both good emergency service response times and slower overall
traffic speeds on neighborhood streets, a public process has been undertaken to address
the trade-offs between these two community values and to provide policy direction for
implementing traffic calming on a city-wide basis. This is being done by revising the
Transportation Element of Portland’s Comprehensive Plan to include a network of
emergency response routes and policies to guide the treatment and operation of those
routes.

The Transportation Element classifies Portland’s streets according to their intended role in
serving the various transportation modes and provides policies meant to accomplish the
objectives of each classification. The Transportation Element currently defines networks
and policies for serving pedestrians, traffic, bikes, transit, and trucks.

A classification system and set of policies is now being developed for emergency response
routes and will be added to the Transportation Element upon its completion. Transportation
and Fire Bureau staff are working together to develop a draft version of the “Emergency
Response” classification. A citizen advisory committee has also been established to advise
the two bureaus in the following areas:

defining the criteria to be used in selecting emergency response routes

applying the criteria to identify the recommended routes

developing a hierarchy of emergency response routes

developing classification policies and procedures

recommending ways to manage and mitigate conflicts between traffic calming and
prompt response.

The final product will be a written report recommending changes to the Transportation
Element of the Comprehensive Plan . It will include the criteria, definition, and policies for
the response routes, as well as a map that identifies the network of routes. A series of
public meetings will be held to present the recommendations and take testimony. The
resulting final version of the report will be presented to the Portland City Council which has
the final approval authority.

Michael A. Coleman, P.E.

Senior Traffic Engineer

Traffic Operations Section

Bureau of Traffic Management
Portland Department of Transportation
City of Portland, Oregon



