Houston, Texas, Metropolitan Traffic
Safety Planning Program

Ned Levine

The metropolitan traffic safety planning program of the Houston—
Galveston Area Council in Texas monitors safety in the eight-county
region, identifies hazardous locations, and supports other safety efforts.
With a spatial crash information system, safety analysisis conducted of
counties, cities, roadways, and hot spots. Particular attention is paid to
crashesinvolving fatalities, injuries, speeding, red light running, teenager s,
driving under the influence, pedestrians, bicyclists, trucks, and railroad
trains. Much of the effort involves distributing information about safety
tolocal governmentsand tothepublicat large. I n collabor ation with local
governments and with the Texas Department of Transportation, engi-
neering analysisis conducted of specific safety hot spots to recommend
measur esto mitigate crashes. Partner shipsarecreated towiden the scope
of safety effortsin the region. In addition, major crash hot spots have
been identified and are included in the long-range transportation plan.
Finally, a Regional Safety Council has been established to allow a policy
forum for integrating the various safety efforts of transportation, med-
ical, law enforcement, industry, nonprofit, and other organizations. An
annual safety summit isbeing planned, asare safety training cour sesfor
local governments.

The Houston—-Galveston Area Council (H-GAC), the metropoli-
tan planning organization (MPO) for the eight-county Houston,
Texas, metropolitan region, developed asafety program over the past
5years. This paper summarizes progressto date and indicates direc-
tionsfor the program. While theinformation is specific to the Hous-
tonregion, it will be discussed in a context of metropolitan safety
planning.

WHY HAS H-GAC BECOME INVOLVED
IN SAFETY?

Thereare severa reasonswhy an MPO, like H-GAC, should become
involved in safety. While MPOs coordinate transportation plansfor
state departments of transportation (DOTSs) and local governments
both, they havetheir greatest impact on safety with local jurisdictions.
First, many crashes and fatalities occur on local roads and not just
state-managed roads. For example, in Texas about 44% of all serious
crashes occurred on local roads between 1999 and 2001 (1). In the
H-GAC region, this percentage was 54% of the serious crashes. Even
for fatal crashes, asizeable proportion occurred on local roads (39%
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intheregion). The burden for fixing problemsat theselocationsfalls
on local jurisdictions.

Second, transportation safety is afederally mandated program.
The 1973 National Highway Safety Act, with subsequent amend-
mentsin 1982, 1991, 1998, and 2005 (SAFETEA-LU), requiresthat
each state conduct surveysof all public roadsto identify high crash
locations for mitigation. The new legislation, further, requires the
establishment of a Strategic Highway Safety Plan, actions that
will require MPOs to coordinate safety planning in their region.
In addition to roadway safety, safety at railroad—highway cross-
ings, school safety, and other issues must be addressed. The new
SAFETEA-LU legislation requires that state DOTSs collaborate
with other governmental organizations, including MPOs and |ocal
jurisdictions.

Safety isalso one of the seven planning factors that M POs must
consider in developing their long-range plan. Asthe MPO for the
Houston metropolitan area, H-GAC is committed to considering
safety inavery activeway. It isessential for the health of the region
and critical to effective use of the transportation system. Crashes
impose physical and emotional coststo those directly involved and
huge financial coststo everyone else.

Third, though the responsibility for fixing safety problemsonlo-
cal roads belongs to jurisdictions, most small ones do not have the
expertise. Crash information systems require technical infrastruc-
ture, and site analysis requires traffic safety engineering expertise.
MPOs can play arolefor local jurisdictionsin providing the analy-
sisfor identifying problem locations and by acting as brokersto put
local jurisdictions in contact with engineering firms that specialize
intraffic safety.

Fourth, and finally, safety can be a good planning tool. If safety
isbrought in as afactor, land use and transportation plans might be
modified to be more compatible than they would be otherwise. Safety
is often the missing link in planning.

Five years ago, H-GAC decided to create atraffic safety planning
program, as aresult of a quite serious safety problem. From 1999 to
2001, the most recent 3-year period for which dataare had, therewere
252,241 serious crashes in the eight-county region, involving 1,699
fatal crashesand 162,811 injury crashes. |n these crashes, 1,882 peo-
plewerekilled, and 281,914 were injured. Compared with the rest of
Texas, the Houston region had the worst safety problem in the state,
accounting for about 26% of al serious crashesin Texas(1). (Unfor-
tunately, the data are more than 4 years out of date, a situation which
makesit difficult for safety planning. The SAFETEA-LU legidation
putsapriority onimproving crash information systems, which should
help eventually.) Injuries were 28% of the state' stotal, and fatalities
were 17% of the state’ stotal.

To comparetheseresultswith thosein therest of the United States,
thefatal and injury crash rate per 100 million vehicle milestraveled
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(VMT) was calculated. The Houston region had a fatal and injury
crashrate of 134, whichis 36% higher than the state average (98) and
148% higher than the national average (54).

PURPOSE OF PROGRAM

There are three main goals for the safety program:

1. Identify and monitor safety. H-GAC has built a spatial crash
information system. Thisallowsidentification of hazardous|ocations.
Until H-GAC became involved, there was not a comprehensive
evaluation of crashesin the region. Texas DOT monitors its roads,
but crasheson local roadswere not identified. Thismajor deficiency
prevented local governments from identifying safety problems.

2. Implement safety roadway improvementsat hazardous| ocations.
Once hazardous | ocations have been identified, H-GAC works with
local governments, TexasDOT, theregiond transit agency, and other
relevant organi zationsto implement improvementsin theroad system.

3. Support other safety efforts. H-GAC deal s primarily with road-
way improvements. However, safety isimproved not only by changes
in the roadway system but also by increased public awareness and
enforcement of traffic laws. Thus, H-GAC will partner with other
organizations to support their safety efforts.

In short, the H-GA C safety program combines an analytic method-
ology with apolicy framework for thegoal of building atraffic safety
program that can reduce crashes. It is a methodology that can be
adopted by other M POs throughout the country.

Motor Vehicle Crash Information System

The first step in developing a safety program is to obtain informa-
tion on where crashes occur and where they are most concentrated.
To do this, aspatial crash information system was developed, based
on geographic information system (GIS) technology (2—4). While
most agenciesand firmsthat conduct crash analysis use atraditional
tabular approach to data, for regional and local safety planning, a
spatial crash information system offers the potential to link safety
analysis with planning issues.

For the metropolitan region studied, the crash datacome from the
Crash Records Bureau of the Texas Department of Public Safety,
which compiles data on all serious crashes collected by local police
departments. Thedata, unfortunately, are old and cover only serious
crashes. Initialy, H-GAC tried to obtain crash datafrom local juris-
dictionsbut found that was not practical . Each jurisdiction maintains
the data in different forms and codes information in idiosyncratic
ways. Only onejurisdiction even had the datain a GIS form. There
was no way to integrate such information consistently. Still, for
specific safety engineering studies, the actual crash reports held by
the jurisdictions were used.

The Texas Department of Public Safety defines” serious’ crashes
asfatal crashes, injury crashes, and property damage only crashesin
which one or more vehicles were towed. This information does not
include property damage only crashesinwhich no onewasinjured and
all vehiclesweredriven off. An extensive methodol ogy was devel oped
for georeferencing the serious crashes, using aGIS. Thekey isto
clean the data before geocoding them so that street names correspond
to the names existing in the base map file (5).
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Spatial Analytical Tools
Mapping

Tousethecrashinformation systemfor analytical and policy purposes,
anumber of different toolsare used. First, thereare simple displays.
Figure 1 shows amap of all serious crashesin the region. Each dot
represents acrash location. Because many |ocations have more than
one crash, density of the crashes is not completely captured with a
simple map.

Visualization

Second, there are visualization tools. With use of the CrimeStat
program, the number of crashes at each location was cal culated (6).
Figure 2 displays a map of the crash frequencies for the city of
Galveston, an island city. The size of each circle is proportional to
the number of crashes. Asseen, themajor arterial into thecity hasthe
highest concentration of crashes, though several major arterialsalso
have concentrations, primarily the result of higher traffic volumes.

Hot Spot Analysis

Third, thereareanaysistools. One of the most useful conceptsisthat
of ahot spot, asmall areawhere crashesare concentrated. Asopposed
to asingle location or asingle stretch of road, a hot spot frequently
involvesaninteraction of several roads. That is, crashes occur within
asmall area because several intersecting roads can create a higher
number of conflict points. For example, Figure 3 showsthelocation of
major hot spots that averaged 78 or more crashes ayear (one every
2 weeks) between 1999 and 2001. The hot spots are displayed as
ellipses and were also calculated by the CrimeStat program. Most
areaongthe heavily traveled freeways, but there are several smaller
hot spots near downtown Houston. Figure 4 zoomsinto the downtown
area. Asseen, thereisan interaction between the crashes on the free-
ways themselves and on the approaching access roads. One of the
characteristics of urban crash hot spotsisthat crashes spill over onto
adjacent roads, primarily due to congestion.

Hot spot analysisis aparticularly useful tool for identifying haz-
ardous locations and can help to identify safety projects. Typicaly,
a safety study is conducted at these locations to identify remedial
measures to reduce the number of crashes.

Crash Risk Analysis

Fourth, there are crash risk analysistools. Typically, the number of
crashesisrelated to traffic volume. Thus, it isnot surprising that the
major hot spots generally occur at locations with a high volume of
traffic. An alternative approach isto relate the number of crashes
to the volume of traffic. The National Safety Council uses crashes
per 100 million VMT. This allows a comparison between different
roads, areas, and cities, and it is often necessary to know whether a
particular roadway is dangerous or not.

For example, for the region as a whole, there were on average
84,080 annual serious crashes between 1999 and 2001. For thisperiod,
annual VMT for the region was approximately 41.2 billion. Thus,
serious crash risk in the region for the 3-year period was 204 per
100 million VMT. For comparison, the serious crash risk for the
state of Texaswas 149 per 100 million VMT for 1999 to 2001; because
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of the noncomparability of property damage crashesin Texas with
thosein therest of the country, it was not possibleto calcul ate serious
crash risk for the nation.

County Crash Risk

Nevertheless, with the state baseline rate of 149, comparisons can
be made. For exampl e, the eight counties have different seriouscrash
risks (Table 1). Three counties (Galveston, Harris, and Brazoria)
have crash risks higher than the state average of 149. Thereare also
substantial differences between cities in serious crash risk (data
not shown).

Roadway Crash Risk

Probably the most important comparison is between different roads.
In generd, freeways have alower risk, while mgjor arterials have the
highest. But there are exceptions. Serious crash risk was calculated for
roadways shown in Table 2; the base years are indicated in parenthe-
ses. There are substantial differencesin the safety of roadways, even
controlling for traffic volume, which iswhat crash risk measures.

High-Risk Hot Spots

Analysisof crash risk can be combined with that of crash hot spots.
There are hot spots that have a high concentration of crashesrel-
ativeto the underlying traffic volume, and there are stretches where
there are both a high number of crashes and a high number relative
to the traffic volume.

In short, aspatia crash information system offersthe potential to
conduct both “traditional” crash analysisaswell as spatial analysisto
look for interactionsaround particular intersections or road segments.

SAFETY APPLICATIONS

H-GAC usesthe crash information system for avariety of purposes.
First, the systemisused to provide statistical summaries, asillustrated
earlier. Second, it is used to identify hot spots. H-GAC works with
local governmentsand Texas DOT to study particular hot spots, with
the aim of reducing crashes at those locations.

Third, H-GAC usesthe crash information system to identify types
of crashesto monitor particular typesof policies. Fourth, H-GAC uses

TABLE 1 Serious Crash Risk of Counties

County Crash Risk
Galveston 225
Harris 217
Brazoria 170
Liberty 148
Montgomery 147
Fort Bend 141
Waller 93
Chambers 60

NoOTE: Serious crashes per 100 VMT.
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TABLE 2 Serious Crash Risk of Selected Roadways

Roadway Crash Risk
John F. Kennedy Blvd. (1999) 505
Kirby Dr. (1998-2001) 433
FM 1960 (1998-2000) 260
FM 518 (1998-2000) 235
SH 35 (1999) 229
SH 288 (1998-2000) 199
FM 359 (1999) 173
US-59 S. (1999) 129
Spring Steubner Rd. (1999) 69
Nichols Sawmill Rd. (1999) 21

NoTE: Serious crashes per 100 VMT.

the crash information system to evaluate projectsfor inclusionin the
long-range plan and in the Transportation Improvement Program list
that isapproved for funding from federal and state revenue sources.
Fifth, H-GAC has devel oped along-range safety goal of mitigating
crashesintheworst hot spots. A brief discussion of these applications
follows.

Statistical Crash Summaries

To improve public awareness of safety, H-GAC has established a
safety web page and distributes a series of county, small area, and
corridor safety analyses (7). One of H-GAC’ smajor safety products
isthe analysis of crashes along particular roadways. These identify
theoverall volume of crashes, crash hot spots, and high-risk hot spots.
H-GAC continually receivesrequestsfrom cities, counties, and Texas
DOT for crash analysisof particular roadways. Most of thesewrite-ups
are available on the H-GAC safety page.

Safety Projects and Hot Spot Mitigation

Aside from statistical reports, amajor effort of the safety program
isto mitigate crashes. Using hot spot analysis, H-GAC works with
the particular local government, with Texas DOT, and with other
safety partnersto study the causesof crashesat the hot spot. Thistype
of methodology is consistent with federal safety guidelines (8). To
receive federal safety funds for mitigating a hot spot, it is necessary
to first conduct a saf ety engineering study. For each location, the
crashes that have occurred over a number of years are examined to
identify a repeatable pattern and likely causes. Recommendations
are then made for mitigation. Each of the recommendations, inturn, is
evaluated with acost—benefit analysis. The measureswith the highest
cost—benefit ratios are selected for funding.

The commitment H-GA C makes involves funding the project in
cooperation with thelocal government. Typicaly, H-GAC will split
the costs with the local government, though the exact split depends
on resources of thejurisdiction. To date, H-GAC has completed five
safety projects:

1. Two hazardousintersectionsalong amajor arterial in Houston,
Westheimer Road. The consultant identified factors contributing to
the crashes and proposed recommendationsfor improving safety. For
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both intersections, the proposed recommendationswereinexpensive
involving changing traffic signalsto larger, 12-in. backlit lights and
repainting turn lanes,

2. A hot spot in the East End of Houston that covered about
90 blocks. The consultant recommended fairly inexpensiveimprove-
ments to minimize sideswipe crashes (e.g., lane markers, clearer
striping) and to reduce the number of red light running crashes (larger,
backlit 12-in. traffic signals; clearer lane definition);

3. Five high crash intersections within the city of Pasadena. The
consultant identified patterns of crashesat theseintersections, mostly
involving red light running, and proposed mitigation measures to
improve safety at each;

4. Thirteenintersectionsin the city of Galveston. The consultant
recommended specific modifications at each of the intersections.
The total cost for mitigating all 13 intersections would be about
$609,000 but would produce cost—benefit ratios from 2 to 72 times
over the lifetime of the improvements.

5. Analysis of 12 intersections in the city of Sugar Land. The
consultant made specific recommendations for improving safety at
each of the intersections, involving mitigations such as new signal
timing plans, restricting access at median openings, and removing
confusing signs.

Thereportsfrom all the completed studies are put on the H-GAC
safety web page. H-GAC aims to conduct studies of all major hot
spots within the region eventually.

Analysis of Behavioral Factors

In addition to identifying hot spots and conducting safety projects
withlocal governments, the spatial crash information systemisused
to monitor particular types of crashes. Driver error isinvolvedinvir-
tually every crash, and the state reporting form allows police offi-
cersto report the major causes. In the H-GAC region, the following
factorswereidentified most frequently (Table 3). For each factor,
if any of the drivers committed the error, the crash wasidentified
as being associated with the behavior. Thus, multiple factors can
be associated with a crash. Following is a brief look at the top five
behavioral factors.

Speeding

By far, speeding is the most common behavioral factor associated
with crashes, being involved in 39% of all crashesin the region. Of

TABLE 3 Major Factors Contributing to Crashes

Attributed Cause Percent
Speeding 39
Failing to yield to another vehicle 20
Failing to stop at asignal or stop sign 11
Running ared light 8
Driving under the influence 7
Following too close 3
Making an improper turn 2

Norte: Identified on crash report by police officer.
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these, 0.5% had fatalitiesand 67% had injuries. Teenagersaredightly
more likely to be involved in speeding crashes than nonteenagers
(22% versus 20%). Most relevant for local safety planning, approx-
imately half occurred onlocd or arteria roads, not freeways. It appears
to be drivers going 50 mph in a 35-mph zone or going 60 mphin a
45-mph zone that are causing about half the crashes.

Failing to Yield

The second most common behavioral factor associated with crashes
isfailing to yield the right-of-way to another vehicle (20% of all
crashes). Again, the severity isfairly high: Of the crashes, 0.3%
involved fatalities and 66% involved injuries. Teenagers are more
likely to beinvolvedinfailing to yield crashesthan are non-teenagers
(26% versus 20%).

Failing to Stop and Red Light Running

Failing to stop at a traffic control sign accounts for 11.0% of the
crashes. The severity levelsare particularly high for thistypeof crash,
for 0.6% involved fatalities and 70% involved injuries.

Running red lights is another major safety problem, associated
with 8% of the crashes (national estimateis5.9%) (9, p. 93). Itisa
failure to stop offense, but it is separated out as its own category on
the state crash reporting form. Many occur on frontage roads at the
intersection with arterials. Of the 19,012 red light running crashes
in the region between 1999 and 2001, 0.6% involved fatalities and
71% involved injuries.

Reductions in failure to stop crashes will come about through
increased enforcement, public support of actions, and improvement
in signage and directional indicators. Sometimes driversfail to stop
becausethey are confused by signs. Most of thetime, however, they
do not want to take the time to properly stop or are speeding.

One quite effective measure is the use of automated cameras that
photograph vehiclesrunning ared light. Thereissubstantial evidence
that red light cameraenforcement does reduce the number of red light
running crashes (see discussion on the H-GA C website, Facts About
Red Light Running Crashes 1999 to 2001, www.h-gac.com/safety)
(10). However, FHWA and NHTSA issued joint operational guide-
lines on red light camera enforcement (11). Their report basically
arguesthat intersections where the cameras are used should be care-
fully selected and should reflect a substantial red light running crash
history; signal timing should be accurate and consistent with state
standards; warning signs should be used to prepare drivers, to avoid
anincreasein rear-end crashes; and there should be substantial over-
sight of the process by an independent panel. H-GAC supports the
use of red light running camera enforcement using the guidelines
specified in the FHWA-NHTSA guidelines.

Driving Under the Influence
and Driving While Intoxicated

Driving under the influence (DUI) of acohol or drugs [or driving
whileintoxicated (DWI)] is a particularly dangerous behavior. Itis
involved in at least 7% of the region’s serious crashes. Nationally,
alcohol isthe single largest cause of fatal crashes. In the H-GAC
region, 37% of fatal crashes had alcohol or drugs identified by the
investigating police officer; the percentageis probably higher because
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the crash record is not updated after an autopsy. Overall, 4% of
DUI crashesinvolved fatalitiesand 61% involved injuries (of which
10% were incapacitating injuries). Of DUI crashes, 13% involved
teenagers, though thelegal drinking agein Texasis21. Seriousdrink-
ing problems may start with teenagers, to become full-blown when
they are adults.

Pedestrian and Bicycle Crashes

The region has aserious problem with pedestrian and bicycle safety.

Pedestrian Crashes

From 1999 to 2001, there were 3,579 pedestrian crashesin the eight
counties, representing 26% of the state' stotal . Of these crashes, 276
involved fatalities and 3,303 involved injuries. Pedestrian crashes
typically occur where there are concentrations of pedestrians. Some
of these areas also have concentrations of low-income people, with
immigrant populations. The higher use of transit, along with un-
familiarity with American road conditions, may be factorsin some
pedestrian crashes, though many counterexamples can be given.

Among the driving factors associated with pedestrian crashes
are speeding (involved in 6% of pedestrian crashes), failuretoyield
(4%), and DUI (3%). Inthe case of DUI and failuretoyield, it isnot
clear whether the driver or the pedestrian was at fault. National data
suggest that less than half of pedestrian crashes occur at pedestrian
crossingsand that children and theelderly have particularly high rates
(9, pp. 96, 97). H-GAC' sdata do not support a higher rate for the
elderly; only 5% of pedestrian crashesinvolvethe elderly (compared
with their constituting 8% of the driving-age population).

Bicycle Crashes

Intheregion, there were 1948 bicycle crashesfrom 1999 to 2001,
representing 28% of the state's total. Of these crashes, 5 involved
fatalities and 1,689 involved known injuries. As with pedestrian
crashes, bicycle crashes tend to be concentrated, though to a lesser
extent.

Among the driving factors associated with bicycle crashes are
speeding (7% of all bicycle crashes), failing to yield (14%), fail-
ing to stop (3%), and DUI (2%). Again, aswith pedestrian crashes,
itisnot clear whether thedriver or the bicyclist was at fault in fail-
uretoyield, failureto stop, or DUI crashes. Teenagers do not have
a higher rate of bicycle crashes than do non-teenagers and, of
course, the elderly have amuch lower rate. National data suggest
that the highest bicycle fatality rates are among the 25- to 44-year-
old population, followed by the 5- to 14-year-old population (9,
pp. 96, 97).

Crashes Involving Teenage and Elderly Drivers

Crashes by teenage drivers are amajor problem. For theregion asa
whole, 21% of al the crashesinvolved teenagedrivers. Thisiscom-
pared with their 9% share of the driving age popul ation. However, the
percentage of crashesinvolving teenagersis generally higher in the
suburbs, with some surrounding counties having 28% to 29% of all
crashes involving ateenager. The reason for thisis not completely
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clear. The suburbs generally have an older population than doesthe
central city. Thus, the higher suburban rates cannot be explained just
by age distribution. Part of the reason may involve higher speedsthat
generally occur in the suburbs and another part may reflect higher
incomes, because the more affluent suburban counties have higher
rates than do the less affluent counties. There is some research sug-
gesting that the high rate of teenage driver crashesisassociated with
teenager passengers, who increase substantially the likelihood of a
crash for ateenage driver (12).

Another factor that has been suggested is lack of experiencein
driving; during thefirst few yearsof driving, at any age, anindividual
ismorelikely to make errors. Y et, even with inexperienced drivers,
teenagersare morelikely to make errorsthan are peopl e of other age
groups (13).

A higher crash among teenage drivers has been observed since
the National Safety Council started gathering crash statisticsin 1913.
Teenagers are much more likely to be involved in serious crashes
than are other age groups. For example, of the fatal crashesin the
region from 1999 to 2001, 17% involved ateenage driver. Of the
seriousincapacitating type of crashes, 19% involved ateenagedriver.
Nationally, teenager drivers have the highest death rates per mile
driven than does any other age group (14). The problem is particu-
larly bad among 16-year-olds. Thisage cohort hasacrash involvement
75% higher than that of 17-year-olds. Sixteen-year-old drivers are
more likely to make driver errors, speed, and be involved in single
vehicle crashes than are those in any other age group; they are also
more likely to carry three or more passengers.

H-GAC believesthat specia attention should be devoted to teenage
drivers. For onething, restrictions on teenage drivers are warranted
since doing so will savelives and prevent injuries. Most states have
adopted graduated licensing laws whereby the teenage driver is super-
vised, and there are limits on the number of passengers, particularly
other teenagers (9, p. 80). In 2002, Texas strengthened its laws
controlling teenage drivers, earning arating of “acceptable” by the
Insurance Institute of Highway Safety. Unfortunately, the data that
H-GAC had for thiscurrent study were gathered before changesin the
law, so they are too early to evaluate. But it would be expected that
the number of crashes involving teenagers should decrease. There
is substantial evidence that graduated driver licensing will reduce
crashes, injuries, and fatalities by teenage drivers (15).

Truck Crashes

Because of the economicimportance of freight, truck safety isof para-
mount consideration. Again, the Houston metropolitan region hasa
serious safety problem. From 1999 to 2001, there were 15,369 crashes
involving commercial motor vehicles. Thiswas 6% of al motor vehi-
cle crashes in the eight-county region. Comparing these data to the
rest of thestateisdifficult. But arough estimate can be obtained by cal-
culating the per capitaratefor 1999 (theonly state datahad). In 1999,
the number of commercial motor vehicle crashes per 100,000 popula-
tionwas 98 for theregion and 81 for the state of Texas. Unfortunately,
there are not good data on the number of commercia motor vehicles,
sothat itisnot clear whether theregion’ srateishigh when compared
with amore direct baseline.

Progress has been made in recent years due to increased weight
enforcement on overweight trucks by the Houston Police Department
and a“no trucksin the left lane” policy on several freeways. From
all accounts, severetruck crashes have been reduced on the freeways
where these policies were implemented.
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Highway-Rail Grade Crossing Collisions

A major indicator of how railroad safety interfaceswith road safety is
the number of highway—railroad crashes. Theregion hasarelatively
severe problem, and it appears to be worsening. Between 1990 and
June 2003, there were 1,183 crashesinvolving arailroad train and a
motor vehicle in the eight-county region, an average of about 95 a
year. Unfortunately, there are not good baseline data. Consequently,
the region’s highway—rail safety was compared with the state total
for two 3-year periods. According to FRA, from 2000 to 2002, there
were 247 highway—rail crashesintheregion. Theseinvolved 13 fatal-
itiesand 74 injuries. The 247 crashes accounted for 23% of the state’s
total highway—rail crashes.

However, compared with 10 yearsearlier, the number of highway—
railroad crashes in the region decreased only slightly, but it has
increased asashare of the state’ srail-highway grade crossing crashes.
Total highway—rail crashesin Texas decreased from 1990 to 1992
through 2000 to 2002, from 1,594 t0 1,073, whereasthe H-GAC region
showed no changes in these types of crashes. A hot spot analysis
showed that therewere 22 |ocationswheretherewere’5 or more crashes
between 1990 and June 2003 (6). Theselocations have been targeted
in the long-range safety plan for mitigation.

LONG-TERM STRATEGIC SAFETY PLAN

H-GAC hasdeveloped along-term safety plan for improving safety
on theroad system. First, there are 344 major hot spot |ocations that
accounted for about 20% of all crashes in the region between 1999
and 2001 (see Figures 3 and 4). These hot spotswereidentified with
the CrimeStat 111 program and were defined as those small areas
having 78 or more serious crashes between 1999 and 2001 (average
of 1 every 2weeks). Aspart of the strategic safety plan, these hot spots
are prioritized for safety improvements. Reducing crashes at these
locations will have alarge benefit in regard to congestion relief as
well as human costs (personal, medical, insurance).

Without a detailed engineering study, the actual costs of mitiga-
tion cannot be calculated, but a rough estimate of the benefits and
costs for mitigating these hot spots was made (Table 4). On the
assumption that each hot spot would cost on average $500,000 to
mitigate (in 1999 dollars), thetotal costswould be around $172 mil-
lion; clearly, some hot spots (e.g., on freeways) would cost more
while others would cost less.

Benefits would derive from the number of crashes reduced. On
the assumption that mitigating each hot spot would reduce the total
number of crashesat that location by 20% (again, somemore and some
less), it was estimated that each year there would be 22 fewer fatal
crashes, 2,125 fewer injury crashes, and 1,143 fewer serious property
damage only crashes. With the National Safety Council methodology
for estimating comprehensive costs and assuming that the distribu-
tion of fatalities and injuries for the crashes at these locations fol-

TABLE 4 Costs and Benefits of Hot Spot Mitigation, 1999 to 2001

99

lowsthe samedistribution asfor all crashes, the approximate annual
benefit was estimated as $79 million. On average, for the region as
awhole, each fatal crash produced 1.13 fatalities and each injury
crash produced 1.75 injuries. These multipliers have been applied to
the crash distribution for the 344 hot spots. The National Safety Coun-
cil estimate for 1999 of comprehensive costs (both economic costs
and value of lost quality of life associated with deaths and injuries)
was $3,100,150 for afatality, $153,453 for an incapacitating injury
(TypeA), $39,481 for a nonincapacitating evident injury (Type B),
$18,782 for a possible injury (Type C), and $1,787 for a property
damage-only crash (9, p. 79).

Given the annual benefit expected from mitigation at the hot spots,
the payback period would take slightly more than 2 years. In addi-
tion, there would be cumulative benefitsfor many yearsthereafter—
3,200 fewer victims each year, fewer medical costs, less pressure on
emergency services, and less pressure on insurance rates (which are
among the highest in the country). In short, mitigating these hot spots
will cost more than for other hot spots, but the benefits will also
be greater.

Evaluating Projects for Long-Range Plan

H-GAC' s transportation planning process includes a long-range plan
that is developed every 3 years. Roadway and transit projects are
submitted by Texas DOT, transit agencies, and local governmentsfor
inclusion in the long-range plan. The projects are selected on the basis
of an evauation. The Transportation Improvement Planincludesthose
projects that are ready for implementation; all the engineering has
been completed and financing has been arranged.

As part of the project eval uation processes, safety is a significant
factor and isassigned pointsin the evaluation. Projectsthat improve
safety are given more points than those that do not. The process dis-
tinguishes between safety projects, which have their methodology
dictated partly by federal regulations, and nonsafety projects, for
which safety considerations can beintegrated. Details can be provided
on request.

Other Safety Activities

In addition to the af orementioned activities, H-GAC supports other
safety efforts.

Safety Partnerships

H-GAC has developed safety partnerships with state agencies and
many local governmentswithin the region. In addition, partnerships
have been created with several nonprofit organizations. H-GAC
viewsthese partnershipsascritical for building acoalition toimprove

Type of Facility Number Number of Crashes Estimated Cost to Mitigate Estimated Annual Benefit
Freeway segments 150 7766 $75 million $37 million
Intersection between freeway and arterial road 70 3756 $35 million $18 million
Arterial road segments 124 4930 $62 million $24 million

NoTe: 1999 dollars.
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safety in theregion. Without multiple partners encouraging safety, no
real improvementswill be made, because engineering improvements
are limited for improving safety. Only when they are combined
with education, improvementsin operations and management, quick
emergency medical response, and law enforcement will thevery high
crash and severity levels be reduced.

Regional Safety Council

In February 2006, H-GA C launched aRegional Safety Council (RSC).
Theaimisto provideapolicy forum for multiple disciplinesto dis-
cusstraffic safety issues. The RSC will alow for aninterdisciplinary
approach toward safety. It is made up of representatives from trans-
portation, local government, law enforcement, emergency medical
services, medical treatment, insurance, trucking, nonprofit safety
advocacy, and research organizations. The RSC hasjust started, so
it is too early to gauge any outcomes of the endeavor. But several
committees have been created, which will allow more in-depth dis-
cussion of particular safety topics (e.g., reducing DWI/DUI crashes;
reducing aggressive driving; improving freight safety; improving
safety information systems). In addition, an annual safety conference
isbeing planned. Theaimisto alow avariety of safety organizations
to participate and to encourage sharing of information and ideas.

Safety Education

The last activity being considered is safety courses. To date, there
have not been any courses conducted on safety planning. However,
numerous requests have been received from city engineers for re-
fresher courses on traffic safety engineering; requestshave also come
from elected officials for courses on safety policy, safety funding,
and legidativeissues. An important role for such coursesis seen for
the near future.

SUMMARY

In summary, the Houston metropolitan traffic safety program is
an integral part of transportation planning efforts of H-GAC. Safety
has a central role in transportation planning—not just as words but
asreal criteriathat are integrated into road plans, construction, and
maintenance. Too often, safety has not been acritical factor in road-
way design and shortcuts are taken in the name of mobility or cost
control. Theresult isahigh number of motor vehicle crashes, some-
thing one should not be proud of. Nevertheless, by bringing theissue
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to the forefront of planning, it is hoped that some improvementsin
traffic safety can materialize.

REFERENCES

1. Crash RecordsBureau, Texas Department of Public Safety. www.txdps.
state.tx.us/administration/driver_licensing_control/arb.htm, data for
1999-2001. Accessed Jan. 2006.

2. Leving N.,K. E.Kim,andL. H. Nitz. Spatial Analysisof Honolulu Motor
Vehicle Crashes: |. Spatial Patterns. Accident Analysisand Prevention,
Vol. 27, No. 5, 1995, pp. 663-674.

3. Leving, N., K. E. Kim, and L. H. Nitz. Spatial Analysis of Honolulu
Motor Vehicle Crashes: |I. Generators of Crashes. Accident Analysis
and Prevention, Vol. 27, No. 5, 1995, pp. 675-685.

4. Kim, K., and N. Levine. Using GIS to Improve Highway Safety.
Computers, Environment, and Urban Systems, Vol. 20, No. 4-5, 1996,
pp. 289-302.

5. Levine, N., andK. E. Kim. The Spatial Location of Motor Vehicle Acci-
dents: A Methodology for Geocoding I ntersections. Computers, Envi-
ronment, and Urban Systems, VVol. 22, No. 6, 1999, pp. 557-576.

6. Levine N.CrimeStat I11: A Spatia Statistical Program for the Analysis of
Metropolitan Crime Locations. National Institute of Justice, Washington,
D.C., and Ned Levine & Associates, Houston, Tex. 2004. www.icpst.
umich.edu/crimestat. Accessed Nov. 2004.

7. Houston-Galveston Area Council. www.h-gac.com/safety. Accessed
May 2006.

8. FHWA, U.S. Department of Transportation. Highway Safety |mprovement
Program. FHWA-TS-81-218, Dec. 1981. www.fhwa.dot.gov/tfhrc/safety/
pubs/81218/intro.htm. Accessed May 2006.

9. Injury Facts: 2000. National Safety Council. Washington, D.C., 2001,
pp. 79, 80, 93, 96, 97.

10. Houston-Galveston Area Council. Facts About Red Light Running
Crashes 1999 to 2001. www.h-gac.com/safety. Accessed Jan. 2005.

11. FHWA and NHTSA. Guidance for Using Red Light Cameras. March
20, 2003. www.nhtsa.dot.gov/peopl €/injury/enforce/gui dance03/Guidance
report.pdf. Accessed June 2006.

12. Williams, A. F. Teenage Passengersin Motor Vehicle Crashes: A Summary
of Current Research. Insurance I nstitute for Highway Safety, Arlington,
Va., Dec. 2001. www.iihs.org/research/topics/pdf/teen_passengers.pdf.
Accessed June 2006.

13. University of Massachusetts, Amherst. Novice Drivers Seldom Anticipate
Dangerson Road, UMass Researcher Finds. News Release. Nov. 15, 2002.
www.umass.ecs.edu/hpl/news/UmassNewsOfficeRel ease.htm. Accessed
June 2006.

14. InsuranceInstitutefor Highway Safety. Fatality Facts 2004: Teenagers.
Arlington, Va. www.iihs.org/research/fatality facts/teenagers.html.
Accessed May 2006.

15. Tri-State News. Scientific Research on Graduated Driver Licensing
Verifies Reduction to Teenage Drivers' Risk, Feb. 19, 2003. www.tristate
news.com/cgi-bin/articles/exec/view.pl ?archive=6& num=920& printer=1.
Accessed June 2006.

The Transportation Safety Management Committee sponsored publication of this
paper.



