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EXECUTIVE SUMMARY
2010 Problem Identifi cation 

Purpose and Objective

The Offi ce of  Transportation Safety 
(OTS) is tasked with developing behavioral 
and enforcement-based programs that 
will improve traffi c safety in Colorado 
by reducing the number and severity 
of  traffi c crashes. The OTS’s programs 
target specifi c high-risk driving behaviors, 
such as impaired driving or drivers who 
do not use occupant protection, and 
high-risk populations, such as teenagers 
and motorcycle riders. Because the OTS 
will use the analytical results to develop 
location-based programs, as presented in 
this report, most of  the analyses focus on 
the zip code or county of  residence of  
high-risk drivers.

Analytical Approach

The 2010 Problem Identifi cation project 
continues and expands on the analysis of  
the annual crash experiences of  Colorado 
drivers fi rst introduced in the 2008 report. 
It characterizes each Colorado resident 
with an active Colorado drivers license or 
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ID card based on all available information 
about that individual and then imputes 
the probability that each individual will 
be involved as a driver in a crash during 
the two subsequent years, 2007 and 2008. 
These imputed probabilities can then 
be aggregated to identify demographic 
groups or geographic areas which contain 
high concentrations of  at-risk drivers. 
For the fi rst time, individuals who have 
surrendered their Colorado drivers license 
to some other state are excluded from the 
analysis, on the presumption that they are 
not regular drivers in Colorado.  In addition, 
among those individuals included, the 
analysis distinguishes between those who 
have Colorado drivers licenses and those 
who have some other form of  Colorado 
ID.  

The quality of  the 2007-2008 crash data 
is noticeably higher than that of  the crash 
data for previous years. However, some 
crashes in November and December of  
2008 are omitted from the available data.   
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1. Counties Whose Licensed Drivers Have the Highest and Lowest Probability of Crashing

 Source:  2007 - 2008 Crash Model

Top 10 Highest Crash Probability Top 10 Lowest Crash Probability

6.42%

2.06%
1 2

3 4 5 6 7 8 9 10

1
2 3 4 5 6 7 8 9 10



Page 2  -  Executive Summary

C ity Z ip O d d s  o f C r a s h

1 P u e b lo 8 1 0 0 6 1 1 .0 0 %
2 P u e b lo 8 1 0 0 5 1 0 .4 0 %
3 P u e b lo 8 1 0 0 8 1 0 .4 0 %
4 Henders on 80640 9.90%

5 P u e b lo 8 1 0 0 1 9 .8 0 %
6 P u e b lo 8 1 0 0 7 9 .7 0 %
7 Arvada 80005 9.30%

8 P u e b lo 8 1 0 0 4 9 .3 0 %
9 Arvada 80003 9.10%

10 Arvada 80004 9.10%
11 T hornton/Denver 80229 9.10%
12 Lakewood/Denver 80232 9.10%
13 Northglenn/

T hornton/Denver
80233 9.00%

14 G rand J unction 81504 9.00%
15 C raig 81625 9.00%
16 C ommerce C ity 80022 8.90%
17 F ederal Heights /

T hornton/Wes tmins ter
80221 8.90%

18 Morris on 80465 8.90%
19 K ers ey 80644 8.90%
20 Arvada 80007 8.80%
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This report also includes results from the 
2009 Statewide Seat Belt Survey, the 2009 
Child/Juvenile Restraint Survey, the 2009 
Teen Seat Belt Survey, the 2009 RETAC 
Seat Belt Survey, the 2009 Nighttime Seat  
Belt Survey and the 2009 Neighborhood 
Seat Belt Survey. These observational 
surveys of  occupant protection use 
were conducted by the Institute of  
Transportation Management at Colorado 
State University.

Selected Results

In Colorado in 2008, 548 people died in 
traffi c crashes. Exhibit 1 on the previous 
page presents the probability that a driver 
will be in a crash, based on the driver’s 
county of  residence. Drivers from Pueblo 
County had the highest probability of  
crash involvement, followed by Routt and 
Broomfi eld counties. 

Young Drivers

In an analysis of  the probability that a young 
driver (under age 21) would be involved 
in a crash by zip code of  residence, the 
majority of  the most dangerous zip codes 
were in Pueblo, Adams and Jefferson 
counties (Exhibit 2). The zip codes for 
Pueblo comprise the entire county, while 
the zip codes in Adams county are located 
in the more urban portions of  the county. 
In Jefferson County, the most dangerous 
zip codes for young drivers are located 
primarily in the City of  Arvada. 

The zip codes where young resident drivers 
had the lowest probability of  crashing are 
distributed across the state and include 
small towns on the Eastern Plains such as 
Burlington, mountain towns such as Dillon 
and Breckenridge, and college towns such 
as Boulder, Fort Collins, Gunnison and 
Greeley.

2. Young Drivers’ Probability of Crashing, by Zip Code of 

 Residence 

 Source:  2007 - 2008 Crash Model
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4 Limon 80828 5.00%
5 B urlington 80807 5.10%
6 Avon 81620 5.10%
7 B oulder 80302 5.20%
8 Wray 80758 5.30%
9 Holyoke 80734 5.40%

10 F ort C ollins 80521 5.40%
11 Dillon 80435 5.50%
12 S ilverthorne 80498 5.50%
13 B reckenridge 80424 5.50%
14 E dwards 81632 5.50%
15 Y uma 80759 5.70%
16 Dolores 81323 5.70%
17 P agos a S prings 81147 5.70%
18 G ranby 80446 5.80%
19 Akron 80720 5.90%
20 G lendale/Denver 80246 5.90%
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Impaired Drivers

After controlling for all other factors, the 
combination of  county of  residence and 
prior DUI records increases the likelihood 
that a driver is involved in a crash. Exhibit 
3 shows the ten worst counties, measured 
by the increase in probability of  a crash 
when drivers have one or two-to-three 
DUIs on their citation record. Drivers 
living in Pueblo County with one DUI 
on their record are 7.7% more likely to be 
involved in a crash.

Occupant Protection

Exhibit 4 presents county-level seat belt 
use rates. Clear Creek and Eagle counties 
had the highest observed seat belt use 
and Kit Carson, Logan and Montrose 
had the lowest. The counties with the 
lowest observed seat belt use rates 
are generally rural. Mesa and Pueblo 
counties are the most populous counties 
with below average seat belt use rates.

3. 10 Worst Counties: Probability of Crash by DUI Records

 Source:  2007 - 2008 Crash Model

Rank of Counties with One DUI Rank of Counties with Two to Three DUIs
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4. Observed Seat Belt Use - 25 County Ranking

 Source: Colorado State University Annual Seat Belt Survey
Highest Seat Belt Use: 90.3%
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Recommendations

Primary Counties to Focus On

Based on the results of  the 2007-2008 
Crash model and the 2009 seat belt surveys, 
the study team recommends that the OTS 
Educational Programs team  consider 
developing, supporting or expanding 
traffi c safety programs in the following 
communities:

Adams County
Pueblo County
Jefferson County

Adams County. Residents under age 
21 in Adams County have the second 
highest probability of  crashing statewide. 
Juvenile and teen seat belt use rates are 
relatively low. The probability of  crashing 
for residents with prior DUI records 
are among the 10th highest. On-going 
occupant protection programs should be 
continued and strengthened. Support for 
DUI and general traffi c enforcement is 
encouraged. 

Jeff erson County. Jefferson County 
residents had the 7th highest probability 
of  crash involvement overall. Residents 
under the age of  21 had the 3rd highest 
probability of  crashing. Four Arvada 
zip codes ranked among the 20 most 
dangerous statewide for resident young 
drivers. Consider developing young driver 
programs, particularly in the city of  
Arvada. Law enforcement efforts targeting 
DUI enforcement and general traffi c 
enforcement should be expanded.

Pueblo County. Pueblo County has on-
going, deep and persistent traffi c safety 
problems that have been observed 
for years. Just as in past analyses, the 
2007-2008 model demonstrated that 

•
•
•

Pueblo County and its resident drivers 
are among the most dangerous in the 
state. On nearly every measure, Pueblo 
ranks the worst. This includes measures 
of  probability of  crashing for young 
drivers, drivers with prior DUI records 
and drivers in general. The County’s seat 
belt use rates are all low. In addition to 
supporting and reinforcing on-going 
community-based traffi c safety programs, 
the study team strongly encourages that a 
concentrated law enforcement component 
be developed and funded. While DUI 
enforcement is important, it is apparent 
that rigorous enforcement of  other risky 
driving behaviors such (e.g., speed) need 
to be enhanced to reinforce the on-going 
behavioral projects. Pueblo needs to get 
tough (or tougher) on traffi c enforcement. 

Secondary Counties to Focus On

Routt County. Out of  Colorado’s 64 
counties, Routt County ranked 3rd worst 
in measures of  the probability of  crashing. 
The county’s seat belt use rate (76%) is 
below the state average. On many other 
measures, Routt ranks among the 20 worst 
counties.

Moff at County. This county ranked 2nd 
worst out of  all counties on measures of  
county-only effects. This indicates that 
something about the county itself, for 
example its roads, traffi c volumes or other 
environmental factors raise the risk of  
crashes. The County also has low juvenile 
and teen seat belt use rates. For resident 
drivers under age 21, Moffat County is the 
second most dangerous county.

Occupant Protection Focus

The more extensive observational seat 
belt surveys identifi ed several counties 
with very low seat belt and child occupant 
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protection use rates, and if  resources 
are available, should be considered for 
program development. 

Kit Carson, Logan and Montrose 
counties had the lowest overall adult 
seat belt use rates. As such, developing 
programs focused on increasing 
adult seat belt use rates, perhaps with 
a focus on drivers of  light trucks 
are recommended, if  resources are 
available. It is important to point out 
that Kit Carson and Logan counties 
both rank among the best counties 
with respect to probability of  crashing, 
while Montrose County’s ranking on 
most measures falls in the middle. 

Las Animas County had the lowest 
observed child occupant protection 
use rate and the third lowest juvenile 
seat belt use rate. 

Arapahoe County had the second 
lowest child occupant protection use 
rate and the 6th lowest juvenile seat 
belt use rate.

Data Eff orts to Continue

Expanded Occupant Protection Data. 
The addition of  statistically rigorous seat 
belt surveys of  teens, rural counties and 
nighttime seat belt use greatly expanded 
the pool of  information about occupant 

•

•

•

protection in Colorado. These additions 
added a richness of  information that 
should be continued, if  funds allow. 

Current Crash Data. The timeliness of  crash 
data availability has long been a challenge. 
That this effort included the entire 2007 
dataset and the nearly complete 2008 
fi le demonstrates the OTS’s signifi cant 
progress toward accomplishing its goal 
of  providing crash records in a timely 
fashion.

Request for Additional Data

Original Citation File. The ordered probit 
model estimated the probability of  crashing 
using a wide array of  data from the Motor 
Vehicle Division. Chief  among these 
databases is the adjudicated citation fi le. If  
possible to obtain, the original citation fi le 
in addition to adjudicated citations would 
provide a rich dataset and would allow the 
study team to vastly expand its analyses.

Recommended Analytical Focus for 

FY2011

The study team recommends that future 
Problem Identifi cation reports continue 
to emphasize place-based analyses and 
expand those analyses whenever possible. 
We suggest that efforts be made to  
incorporate prior crash experiences, to 
the extent that they are available, among 
predictors of  current crash propensities. 
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SECTION I
Introduction to the Problem Identifi cation

Purpose and Objective

The Offi ce of  Transportation Safety 
(OTS) is tasked with developing behavioral 
and enforcement-based programs that 
will improve traffi c safety in Colorado 
by reducing the number and severity 
of  traffi c crashes. The OTS’s programs 
target specifi c high-risk driving behaviors, 
such as impaired driving or drivers who 
do not use occupant protection, and 
high-risk populations, such as teenagers 
and motorcycle riders. Because the 
OTS will use the analytical results to 
develop location-based programs, most 
of  the analyses focus on the zip code or 
county of  residence of  high-risk drivers.

Analytical Approach

The 2010 Problem Identifi cation project 
continues and expands on the analysis of  
the annual crash experiences of  Colorado 
drivers fi rst introduced in the 2008 report. 
It characterizes each Colorado resident 
with an active Colorado drivers license or 
ID card based on all available information 
about that individual as of  December 
31, 2006. It then imputes the probability 
that each individual will be involved 
as a driver in a property-damage-only, 
possible injury, non-incapacitating injury, 
incapacitating injury or fatal crash during 
the two subsequent years, 2007 and 2008. 
These imputed probabilities can then 
be aggregated to identify demographic 
groups or geographic areas which contain 
high concentrations of  at-risk drivers. The 

introduction

foundation for these imputations is the 
data held by the Colorado Department 
of  Revenue (DOR) in its various fi les 
regarding drivers licenses, traffi c violations 
and sanctions.  These fi les yield measures 
of  age, sex, height, weight, county of  
residence, residential mobility, numbers of  
and points from past citations, duration 
since last citation, numbers of  DUI 
records and BAC scores.  These measures, 
matched with actual crash experiences in 
2007 and 2008 in an ordered probit analysis, 
yield estimates of  how each measured 
characteristic affects the probability of  
experiencing a crash of  any given severity. 

The analysis in this report expands on 
that in the 2009 Problem ID report 
by augmenting the individual driver 
characteristics there with additional 
information from the DOR.  For the fi rst 
time, individuals who have surrendered 
their Colorado drivers license to some other 
state are excluded from the analysis, on 
the presumption that they are not regular 
drivers in Colorado.  In addition, among 
those individuals included, the analysis 
distinguishes between those who have 
Colorado drivers licenses and those who 
have some other form of  Colorado ID.  
The original fi le of  individuals involved in 
crashes contains 491,312 records. Of  these, 
124,718 were not drivers. Of  the 366,594 
records representing drivers, 55,877 had 
invalid driver license numbers. Of  those 
that remain, 21,500 represent multiple 
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the crash fi les identify 289,217 individual 
drivers who were involved in at least one 
crash during 2007 and 2008, and who 
have drivers license numbers which are 
potentially valid. The quality of  the 2007-
2008 crash data is noticeably higher than 
that of  the crash data for previous years. 
However, some crashes in November and 
December of  2008 are omitted from the 
available data. More importantly, there 
remains some uncertainty as to the identity 
of  some of  the remaining crash drivers.  
Of  the 289,217 with potentially valid 
license numbers, 49,923 do not appear 
in the other DOR fi les necessary for the 
analysis.  Therefore, the analysis is based 
on 239,294 fully-identifi able individuals 
involved as drivers in crashes in 2007 
and 2008, and 4,636,412 fully-identifi able 
individuals not involved as drivers in 
crashes in these years.

This report also includes results from the 
2009 Statewide Seat Belt Survey, the 2009 
Child/Juvenile Restraint Survey, the 2009 
Teen Seat Belt Survey, the 2009 RETAC 
Seat Belt Survey, the 2009 Nighttime Seat  
Belt Survey and the 2009 Neighborhood 
Seat Belt Survey. These observational 
surveys of  occupant protection use 
were conducted by the Institute of  
Transportation Management at Colorado 
State University.

Colorado Counties and Regions

Exhibit 1 maps Colorado’s 64 counties and 
regions of  interest. 

Acknowledgements

The study team would like to acknowledge 
the leadership of  Mike Nugent, Carol 
Gould and Glenn Davis and the assistance 
of  Bryan Allery, Don DeVeux and Robert 
Weltzer in developing this report.

1. Colorado Counties and Regions

 Source: Colorado Department of Transportation
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SECTION II
High-Risk Drivers

In Colorado in 2008, 548 people died in 
473 fatal traffi c crashes. 

CDOT’s Offi ce of  Transportation Safety 
(OTS), Safety and Educational Programs 
team educates and works to reduce the 
number and severity of  traffi c crashes 
through a combination of  engineering, law 
enforcement, education and emergency 
services programs across the state. The OTS 
also works with the CDOT engineering 
staff  to develop solutions to highway safety 
problems. Learning more about those 
drivers who are more likely to be involved 
as a driver in a crash helps the OTS staff  
develop more effective programs. This 
section provides an overview of  the driver 
characteristics associated with increased 
risk of  crash involvement. 

Driver Age and Gender

Age of Driver. The probability of  being 
involved in a crash varies widely by driver 
age. It’s not surprising that younger drivers 

high-risk drivers

have higher probability of  crashing than 
older drivers. Exhibit 1 below demonstrates 
that drivers ages 21 to 22 have the highest 
probability of  crashing among all age 
cohorts, followed closely by drivers ages 
19 to 20, 18, and 23 to 25.

It is possible that the higher probability 
of  crashing for drivers in their early 
20s is infl uenced by lifestyle. It’s not an 
unreasonable hypothesis to attribute the 
higher probability of  crashing associated 
with teen drivers to their inexperience.

Gender of Driver. Exhibit 2 on the 
following page compares the probability 
of  crash involvement of  men and women 
based on the severity of  the crash. Men 
have a slightly greater probability of  being 
involved in a property damage-only (PDO) 
crash, but the gender difference shrinks as 
the crashes become more severe. There is 
no gender difference in crash probability 
for fatal crashes.

1. The Ten Most Dangerous Ages

 Source:  2007 - 2008 Crash Model
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Impaired Drivers

Exhibits 3 and 4 examine the infl uence of  
prior alcohol-related records on a driver’s 
probability of  crash involvement.

Drivers with one, two or three prior DUI 
records have higher probability of  being 
involved in PDO or injury crashes than 
drivers with no prior DUI record (Exhibit 
3). Drivers with four or more prior DUI 
records have lower probability of  crash 
involvement, suggesting some deterrence 
or rehabilitation effects.

These results are consistent with analyses 
from prior years of  crash data. The 
citations on the driver record refl ect the 
adjudicated outcome. It is possible that 
some drivers were initially stopped under 
suspicion of  DUI, but through the legal 
process were not actually cited with a DUI 
offense. As such, access to the original 
citation records would allow for a richer 
analysis of  the connection between DUI 
stops and the probability of  crashing.

Exhibit 4 presents the probability of  
crashing based on the highest maximum 
BAC level on a driver’s record. It’s not 
surprising that drivers with no prior 
recorded BAC levels have lower crash 
probability than drivers with some BAC 
levels on record. In particular, drivers 
whose maximum BAC level ranged from 
greater than 0.00 up to 0.20 have the 
highest probability of  crashing. However, 
probability of  future crash involvement 
drop when the highest BAC on record was 
greater than 0.20. This result lends itself  
to the hypothesis that the more stringent 
penalties associated with such high BAC 
scores may have a future deterrent effect. 

2. Probability of Crashing: Role of Gender

 Source:  2007 - 2008 Crash Model

3. Probability of Crashing: Role of Prior Number of DUI Records

 Source:  2007 - 2008 Crash Model

4. Probability of Crashing: Role of Maximum Recorded BAC 

Level on the Driver’s Record

 Source:  2007 - 2008 Crash Model
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M a x im u m  
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No T es t 4.12% 0.68% 0.01%

0 .0  to  0 .1 0 4 .7 1 % 0 .8 2 % 0 .0 1 %
0 .1 0  to  0 .2 0 4 .5 8 % 0 .7 6 % 0 .0 1 %

0.20 to 0.30 3.59% 0.53% 0.00%
0.30 to 0.40 3.08% 0.43% 0.00%
0.40 to 0.50 3.36% 0.48% 0.00%

O d d s  o f a  C r a s h
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Occupant Protection

Each year the OTS funds several 
scientifi cally rigorous observational 
surveys of  seat belt use statewide. 

In 2009, Colorado’s overall seat belt use 
rate was 81.1%, a slight decline from 2008. 
As shown in Exhibit 5, the overall rate 
has fl attened in recent years. Front seat 
occupants of  light trucks have always been 
less likely to use seat belts than drivers 
of  passenger cars. Exhibit 6 presents 
the observed seat belt use by front seat 
occupants of  light trucks. Their seat belt 
use is 13 percentage points below the 
state average. Enforcement and education 
efforts targeting drivers of  these vehicles 
is advised.

Exhibits 7 and 8 present observed seat belt 
use by juveniles and car seat/booster seat 
use by the youngest children. About one 
in four juveniles were observed not using 
a seat belt. Slightly more than one in ten 
of  the youngest children were not properly 
restrained.

5. Statewide Overall Seat Belt Usage

 Source: Colorado State University Annual Seat Belt Survey

6. Use of Seat Belts by Front Seat Occupants of Light Trucks

 Source: Colorado State University Annual Seat Belt Survey

7. Use of Seat Belts by Juveniles Ages 5 to 15 

 Source: Colorado State University Annual Seat Belt Survey

N/A

8. Use of Car Seat/Booster Seats by Youngest Children 

 Source: Colorado State University Annual Seat Belt Survey

N/A
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Other Factors

The analysis of  high-risk drivers examined 
the effects of  the years since a driver most 
recently changed their address as well as 
the years since a driver’s most recent traffi c 
citation. 

Consistent with prior analyses, drivers who 
have changed their address have much 
higher probability of  crashing than drivers 
who have not changed their address in 

many years (Exhibit 9). It may be the 
case that familiarity with an area reduces 
distractions that may lead to crashes. 

Drivers who have been cited for a traffi c 
offense in the past year have signifi cantly 
higher probability of  future crash 
involvement than drivers who have not had 
a citation in many years. These drivers may 
be engaging in risky driving behaviors (e.g., 
speeding) that increase the probability of  
crashing. 

10. Probability of Crashing: Years Since Last Driving Citation 

 Source:  2007 - 2008 Crash Model

9. Probability of Crashing: Years Since Last Address Change 

 Source:  2007 - 2008 Crash Model
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As the number of  prior citations on 
the driver records increases, so do the 
probability of  future crash involvement. It 
is not surprising that drivers with a history 
of  numerous traffi c citations are more 
likely than others to be involved in a crash 
(Exhibit 11). 

Similarly, drivers with a greater number of  
points on their record, indicating either 
frequent citations or citations with high 
points, have much higher probability of  
crashing than drivers with a low number 
of  points on record (Exhibit 12). 

12. Probability of Crashing: Number of Points on Driver’s Record

 Source:  2007 - 2008 Crash Model

11. Probability of Crashing: Number of Prior Citations on Driver Record 
Source:  2007 - 2008 Crash Model

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

0 1-5 6-10 11-20 21-30 31-40 41-50 51-75 76-100 >100
Number of P oints

P DO

Injury

F atal

0%

5%

10%

15%

20%

25%

30%

0 1 to 5 6 to 10 11 to 20 21 to 30 31 to 40 41 to 50 51 to 75 76 to 100

Number of C itations

P DO

Injury

F atal



Page 14  -  Section II

13. Probability of Crashing: Licensed Drivers and Drivers with 

State ID Cards

 Source:  2007 - 2008 Crash Model
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Licens ed Drivers

"Driver" with S tate
ID C ard

Again, these measures of  prior interactions 
with traffi c enforcement suggest that these 
drivers regularly engage in risky driving 
behaviors that increase their probability of  
involvement in crashes.

For the fi rst time, the study team was able 
to differentiate between individuals with 
driver licenses and Colorado ID cards. 
Exhibit 13 compares the crash probability 
of  these two classes of  drivers. It’s not 
surprising that drivers with Colorado ID 
cards have lower rates of  crash involvement 
since they are not supposed to be driving.
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SECTION III
Neighborhood Eff ects

This section examines the infl uence of  
neighborhood (zip-code level) effects 
on crash outcomes, using data from the 
2000 Census of  Population and Housing. 
Driver incomes and most demographic 
characteristics are not reported in 
DOR records. Information about these 
characteristics among the population of  
the zip code of  driver residence serves 
as approximations to these characteristics 
for individual drivers. This information 
also describes the community of  driver 
residence, and helps identify community 
characteristics that are associated with 
differential risks of  crash involvement.

Previously Lived in a Diff erent County

Drivers who live in zip codes with high 
population mobility have higher probability 
of  crashing (Exhibit 1). 

Minority Population Proportion

As shown in Exhibit 2, probability of  
crashing vary regardless of  the percentage 
of  minority residents in a zip code. 

neighborhood eff ects

1. Probability of Crashing for Percent of Zip Code Population 

Living in a Diff erent County in 1995 

 Source:  2007 - 2008 Crash Model

4.65%
.82%

2. Probability of Crashing and Neighborhood Eff ects: Minority Percentage of Zip Code Population

 Source:  2007 - 2008 Crash Model

5.07%

.92%

.01%
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Median Rent

As the median rent in a zip code increases, 
so does a driver’s probability of  crash 
involvement. Drivers living in zip codes 
with median rents of  $800-$900 have the 
highest probability of  crashing (Exhibit 3). 
Drivers who live in zip codes with median 
rents of  less than $300 have the lowest 
crash probability. It may be the case that 
drivers in these areas are more likely to use 
public transportation than drivers in more 
affl uent areas, as refl ected in the median 
rent.

Owner-Occupied Housing Units

As the percentage of  owner-occupied 
housing units in a zip code increases, 
the probability of  crash involvement 
also increase. Zip codes with 90%-100% 
owner-occupied housing had the highest 
probability of  crashing. Many factors 
may drive this result and could include 
the fact that renters living in dense urban 
environments may drive less frequently 
than drivers living in suburban, single-
family home communities with few rental 
properties (Exhibit 4).

Vacancy Rates

Drivers living in zip codes with the lowest 
vacancy rates had the highest probability 
of  crash involvement. As vacancy rates 
increase, the probability of  crashing 
decrease. Drivers who live in zip codes 
with vacancy rates of  less than 3% have the 
highest probability of  crash involvement. 
This may be related to either the increased 
density of  a tight rental housing market 
or the affl uence associated with a more 
desirable area. Similarly, drivers who live 
in zip codes with vacancy rates of  60% or 
more have the lowest crash probability, as 
shown in Exhibit 5. 

3. Probability of Crashing and Neighborhood Eff ects: Zip Code 

Median Rent

 Source:  2007 - 2008 Crash Model

4. Probability and Neighborhood Eff ects: Percent of Owner 

 Occupied Housing Units

 Source:  2007 - 2008 Crash Model

5. Probability and Neighborhood Eff ects: Vacancy Rates

 Source:  2007 - 2008 Crash Model

M e d ia n  R e n t P D O In ju r y F a ta l 

Les s  than $300 3.27% 0.50% 0.00%

$300 - $400 3.73% 0.59% 0.01%

$400 - $500 4.04% 0.68% 0.01%

$500 - $600 4.12% 0.68% 0.01%

$600 - $700 4.02% 0.67% 0.01%

$700 - $800 4.29% 0.71% 0.01%

$ 8 0 0  -  $ 9 0 0 4 .7 1 % 0 .7 9 % 0 .0 1 %
$900 - $1000 4.21% 0.68% 0.01%

 $1,000 + 4.31% 0.69% 0.01%

O d d s  o f C r a s h

O w n e r  O c c u p a tio n P D O In ju r y F a ta l

10% or les s 2.62% 0.36% 0.00%

10% to 20% 2.92% 0.43% 0.00%

20% to 30% 3.53% 0.55% 0.00%

30% to 40% 2.93% 0.45% 0.00%

40% to 50% 3.36% 0.52% 0.00%

50% to 60% 3.57% 0.57% 0.01%

60% to 70% 4.11% 0.68% 0.01%

70% to 80% 4.33% 0.73% 0.01%

80% to 90% 4.79% 0.81% 0.01%

9 0 %  to  1 0 0 % 4 .8 6 % 0 .8 1 % 0 .0 1 %

O d d s  o f C r a s h

V a c a n c y  R a te P D O In ju r y  F a ta l

3 %  o r  L e s s 4 .5 4 % 0 .7 7 % 0 .0 1 %
3% to 6% 4.09% 0.68% 0.01%

6% to 10% 3.83% 0.61% 0.01%

20% to 30% 3.62% 0.55% 0.00%

30% to 40% 3.32% 0.49% 0.00%

40% to 60% 3.21% 0.46% 0.00%

60% + 2.69% 0.36% 0.00%

O d d s  o f C r a s h
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7. Probability of Crashing and Neighborhood Eff ects: Zip Code Per Capita Income

 Source:  2007 - 2008 Crash Model
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Poverty Rate

Although the relationship isn’t strictly 
linear, crash rates are higher in more 
affl uent zip codes than in less affl uent zip 
codes, as measured by the zip code poverty 
rate in Exhibit 6.

6. Probability of Crashing and Neighborhood Eff ects: Zip Code Poverty Rate

 Source:  2007 - 2008 Crash Model
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Per Capita Income

As shown in Exhibit 7, the relationship 
between per capita income in a zip code 
and crash probability is muddied and no 
clear linear pattern emerges. 
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8. Probability of Crashing and Neighborhood Eff ects: Percent 

of Residents Age 25+ with High School Degree

 Source:  2007 - 2008 Crash Model
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9. Probability of Crashing and Neighborhood Eff ects: Percent of Zip Codes Considered Urban

 Source:  2007 - 2008 Crash Model
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High School Completion

As shown in Exhibit 8, the relationship 
between the percentage of  adults living in 
a zip code who completed a high school 
degree by the age of  25 and the probability 
of  crash involvement is unclear. 

Urban Zip Codes

In general, drivers in zip codes with a greater 
percentage of  land considered Urban had 
lower probability of  crash involvement, 
but this relationship is not linear. Drivers 
living in zip codes where 10% to 40% of  
the zip code is considered Urban had the 
highest probability of  crashing, but drivers 
living in the most rural zip codes had the 
lowest crash probability  (Exhibit 9). 
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R a n k C o u n ty O d d s  o f C r a s h

1   P u e b lo 9 .9 0 %
2   Moffat 9.00%
3   Adams 8.60%
4   J effers on 8.60%
5   Mes a 8.60%
6   B roomfield 8.40%
7   E lbert 8.20%
8   G arfield 8.20%
9   G ilpin 8.10%

10   R io B lanco 8.10%

1   S e d g w ic k 3 .8 0 %
2   B aca 4.10%
3   S an Miguel 4.30%
4   K iowa 4.40%
5   G unnis on 4.70%
6   J acks on 4.80%
7   K it C ars on 5.00%
8   C heyenne 5.00%
9   Lincoln 5.10%

10   P hillips 5.40%

SECTION IV
Overview of High-Risk Counties

This section examines high risk drivers by 
their county of  residence. 

All Drivers – County of Residence

Exhibit 1 below highlights the ten counties 
whose licensed drivers have the highest 
and lowest probability of  crashing. Pueblo, 
Routt and Broomfi eld residents have the 
highest crash probability. Each year the data 
have been analyzed, Pueblo County drivers 
have had the highest crash probability. 
In prior analyses, Hinsdale County had 
the lowest crash probability, but in the 
2007-2008 model, residents of  Sedgwick 
County had the lowest probability of  crash 
involvement.

Young Drivers

Exhibit 2 presents the ten counties where 
resident drivers under age 21 have the 
highest and lowest crash probability. Like 
drivers overall, young residents of  Pueblo 
county have the highest probability of  
crash involvement.

overview
 of high-risk counties
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1. Counties Whose Licensed Drivers Have the Highest and Lowest Probability of Crashing

 Source:  2007 - 2008 Crash Model
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2. Young Drivers’ Probability of Crashing, by County of 

 Residence 

 Source:  2007 - 2008 Crash Model
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C ity Z ip O d d s  o f C r a s h

1 P u e b lo 8 1 0 0 6 1 1 .0 0 %
2 P u e b lo 8 1 0 0 5 1 0 .4 0 %
3 P u e b lo 8 1 0 0 8 1 0 .4 0 %
4 Henders on 80640 9.90%

5 P u e b lo 8 1 0 0 1 9 .8 0 %
6 P u e b lo 8 1 0 0 7 9 .7 0 %
7 Arvada 80005 9.30%

8 P u e b lo 8 1 0 0 4 9 .3 0 %
9 Arvada 80003 9.10%

10 Arvada 80004 9.10%
11 T hornton/Denver 80229 9.10%
12 Lakewood/Denver 80232 9.10%
13 Northglenn/

T hornton/Denver
80233 9.00%

14 G rand J unction 81504 9.00%
15 C raig 81625 9.00%
16 C ommerce C ity 80022 8.90%
17 F ederal Heights /

T hornton/Wes tmins ter
80221 8.90%

18 Morris on 80465 8.90%
19 K ers ey 80644 8.90%
20 Arvada 80007 8.80%
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Exhibit 3 examines the crash probability 
of  young drivers by their zip code of  
residence. Six of  the 20 most dangerous 
zip codes for young drivers are in Pueblo 
County. Four zip codes in the City of  
Arvada in Jefferson County are amongst 
the most dangerous. In addition to Pueblo 
and Jefferson counties, the 20 worst zip 
codes are located in Adams, Routt and 
Mesa counties. 

In analyses of  the 2004 and 2005 crash 
data, these same zip codes in Pueblo 
County had the highest crash probability 
for their resident young drivers. That these 
high probability persist in the 2007-2008 
model suggests that efforts to reduce 
young driver crashes in Pueblo should be 
continued. The number of  Arvada zip 
codes that are in the 20 most dangerous 
suggests that Arvada be selected for 
programs to reduce young residents’ risky 
driving behavior.

While the zip codes where young drivers 
have the highest probability of  crash 
involvement are located in just a few 
counties, the safest zip codes are spread 
across the state. The zip codes where 
residents under age 21 have the lowest 
crash probability include small cities on the 
Eastern Plains like Yuma and Burlington, 
college towns like Gunnison, Boulder and 
Fort Collins, mountain towns like Avon and 
Silverthorne and Dolores in Southwestern 
Colorado.  Young drivers living in two zip 
codes in Colorado Springs have the lowest 
crash probability and those zip codes are 
associated with the United States Air Force 
Academy and Fort Carson. The town 
of  Gunnison had the third lowest crash 
probability for young drivers.

3. Young Drivers’ Probability of Crashing, by Zip Code of 

 Residence 

 Source:  2007 - 2008 Crash Model
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1 U n ite d  S ta te s  A ir  
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2 C olorado S prings /F ort 
C ars on

80913 4.90%

3 G unnis on 81230 4.90%
4 Limon 80828 5.00%
5 B urlington 80807 5.10%
6 Avon 81620 5.10%
7 B oulder 80302 5.20%
8 Wray 80758 5.30%
9 Holyoke 80734 5.40%

10 F ort C ollins 80521 5.40%
11 Dillon 80435 5.50%
12 S ilverthorne 80498 5.50%
13 B reckenridge 80424 5.50%
14 E dwards 81632 5.50%
15 Y uma 80759 5.70%
16 Dolores 81323 5.70%
17 P agos a S prings 81147 5.70%
18 G ranby 80446 5.80%
19 Akron 80720 5.90%
20 G lendale/Denver 80246 5.90%
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Impaired Drivers

Exhibits 4 and 5 present the counties 
where residents with prior DUI offenses 
have the highest probability of  crash 
involvement. Exhibit 4 presents the ten 
counties with the highest crash probability 
of  residents with one or two to three DUI 
offenses on their driving record. Pueblo, 
Routt and Broomfi eld county drivers with 
prior DUIs had the highest probability of  
crashing. 

Exhibit 5 details the counties of  residence 
of  drivers with the highest crash probability 
based on the maximum BAC recorded on 
the driver’s record. For each of  three levels 
of  maximum BAC, drivers from Pueblo 
County had the highest probability of  crash 
involvement. As with the analysis of  prior 
DUI offenses, residents from Broomfi eld 
and Moffat counties with BAC scores on 
their record had high probability of  crash 
involvement. 

4. 10 Worst Counties: Probability of Crash by DUI Records

 Source:  2007 - 2008 Crash Model
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5. Probability of Crashing: Maximum BAC on Driver Record, By County

 Source:  2007 - 2008 Crash Model
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Occupant Protection

As part of  the statewide seat belt survey 
sampling strategy, counties are selected 
as locations for seat belt observations. 
Because of  this, county-level data are 
available for these counties. Exhibit 6 
presents the observed seat belt use rates 
for each of  the 25 counties included in the 
2009 statewide seat belt survey.  Exhibit 7 
presents regional seat belt use rates from 
1999 through 2009. 

Kit Carson and Logan counties had the 
lowest overall seat belt use (Exhibit 6). 
Both of  these counties are included in the 
Eastern Region of  the state (Exhibit 7). 
Clear Creek County had the highest overall 
seat belt use, followed by the counties 
of  Eagle, Boulder, Larimer, El Paso and 
Adams.  

7. Observed Seat Belt Use: Front Range, Western Region and Eastern Plains

 Source: Colorado State University Annual Seat Belt Survey
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6. Observed Seat Belt Use - 25 County Ranking

 Source: Colorado State University Annual Seat Belt Survey
Highest Seat Belt Use: 90.3%
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Occupant Protection:                                 

Children, Juveniles and Teens

Exhibits 8 and 9 present the county-level 
results from observational surveys of  
children and juvenile occupant protection 
use.

Twenty counties were included in a survey 
of  car seat/booster seat use by children ages 
0-4 (Exhibit 8). Half  of  the young children 
observed in Las Animas County were not 
properly restrained. Arapahoe County had 
the second lowest rate of  proper occupant 
protection for the youngest children. On 
the opposite end of  the spectrum nearly 
all children in Montrose County were 
observed to be restrained in a car seat/
booster seat. Moffat, Mesa, Jefferson, 
Rio Grande and Kit Carson counties also 
had comparatively high rates of  observed 
car seat/booster seat use. It is interesting 
that adults in Kit Carson County have the 
lowest seat belt use but properly restrain 
young children at a relatively high rate.

Among the counties included in the 
observational survey of  juvenile (ages 
5-15) seat belt use, Rio Grande County 
had the lowest overall rate, followed by 
Boulder, Las Animas, La Plata, Pueblo and 
Arapahoe counties. The low observed rate 
for Boulder County is surprising because 
adults in Boulder County had the third 
highest overall seat belt use rate. 

Juveniles in Jefferson County had the 
highest observed seat belt use, followed by 
El Paso, Douglas, Montrose, Kit Carson 
and Yuma counties. Again, it’s interesting 
to note that Kit Carson also has a high seat 
belt use rate by children ages 5 to 15, but 
few adults use seat belts.

8. Observed Car Seat/Booster Seat Use, Children Ages 0-4

 Source: Colorado State University Annual Seat Belt Survey

99%: Highest
Seat Belt Use

54%: Lowest Seat Belt Use

9. Observed Front and Rear Seat Belt Use, Juveniles Ages 5-15

 Source: Colorado State University Annual Seat Belt Survey

81%: Highest
Seat Belt Use

58%: Lowest Seat Belt Use
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11. Seat Belt Use - Rural Counties

 Source: 2009 CSU RETAC Seat Belt Survey
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10. Teen Seat Belt Use 

 Source: 2009 CSU Teen Seat Belt Survey
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In 2009, an observational survey of  teen 
seat belt use was completed for the fi rst 
time. Exhibit 10 details the county-level 
results of  this effort. As shown, teens in 
La Plata County had the lowest observed 
seat belt use, followed by teens in Pueblo, 
Gunnison and Garfi eld counties. Pueblo’s 
low teen seat belt use rate combined with 
the most dangerous zip codes detailed 
previously indicate that risky driving 
behavior is a serious problem amongst 
Pueblo’s most inexperienced drivers.

Teens in Larimer County had the highest 
observed seat belt use, followed by El 
Paso, Douglas, Weld, Boulder and Routt 
counties. 

Rural Seat Belt Use

Exhibit 11 presents the results of  a new 
seat belt survey conducted using the 
Regional Emergency and Trauma Advisory 
Council’s geographic areas. In this survey, 
Weld County had the highest observed seat 
belt use and Baca County had the lowest.



Section IV  -  Page 25

County

0%

20%

40%

60%

80%

100%

Jeffe
rson

Pueblo

Larim
er

E l P
aso

Boulder

Adams

Denver

Arapahoe

Douglas

B ro
omfie

ld

12. Nighttime Seat Belt Use - Front Range Counties

 Source: 2009 CSU Nighttime Seat Belt Survey

Overall vehicle average: 82.6% 85.9%

69.6%
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13. Seat Belt Use in Diverse Neighborhoods, By County

 Source: 2009 CSU Neighborhood Seat Belt Use

63.9%

81.4%

Nighttime Seat Belt Use

For the fi rst time, a nighttime seat belt 
survey was conducted in selected Front 
Range counties. The results are presented 
in Exhibit 12. Drivers in Jefferson 
County had the lowest nighttime seat 
belt use followed by Pueblo County. At 
night, drivers in Broomfi eld County had 
the highest seat belt use rate among the 
counties surveyed, followed by Douglas 
and Arapahoe counties. Overall, the 
observed seat belt use rate was 82.6% 
which is consistent with the daytime seat 
belt use rate on the Front Range.

Diverse Neighborhoods

Zip codes with racially and ethnically 
diverse resident populations were sampled 
for an observational survey, by county, of  
seat belt use. Diverse neighborhoods in 
Pueblo had the lowest observed seat belt 
use, followed by Weld County. Diverse 
neighborhoods in Arapahoe County had 
the highest observed rate, followed by 
Adams County (Exhibit 13).
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County-Only Eff ects

Exhibit 14 is based on an analysis 
of  the characteristics of  the county 
environment that contribute to the 
crash experience of  all resident drivers. 
Counties may differ in their inherent 
dangerousness, due to differences in 
the types of  roads and levels of  traffi c. 
They may also differ in their levels of  
enforcement. 

All of  these differences, which do not 
depend on differences in the demographics 
of  county residents, are combined in the 
county effects upon which these results 
are based.

As shown in Exhibit 14, Pueblo’s county-
only effect had the greatest impact on 
increasing the probability that a resident 
will be involved in a crash. The county 
environment in Moffat, Routt, Pitkin and 
Park counties also signifi cantly increases 
the probability of  crash involvement of  
county residents.

On the opposite end of  the spectrum, the 
county-only effect of  Sedgwick County 
reduces the probability that its residents 
are involved in a crash. Similarly, the 
county effects signifi cantly reduce the 
probability of  crash involvement in 
Baca, Kiowa, Kit Carson, Cheyenne, 
Phillips and Dolores counties.

14. County Eff ect on Crash Probability 

 Source: 2007-2008 Crash Model
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SECTION V
In-Depth Analysis of Driver Risk Factors

Each of  the previous sections 
examined the probability that a driver 
may be involved in a crash based 
on characteristics aggregated across 
all individuals, across the state or in 
individual counties. For example, in 
Section II, analyses of  gender focused 
on gender only, not the role of  gender 
after controlling for other factors such 
as age or county of  residence. Similarly, 
in Section IV, the analyses examined the 
probability of  crashing a driver living in 
a particular county may be expected to 
acquire based on the driver’s age or past 
DUI record. The analyses in this section 
examine the individual effect of  particular 
characteristics while controlling for all 
other factors, therefore isolating the 
effect of  a characteristic (e.g., getting one 
year older, having a maximum BAC of  
.20 on the record, moving to a different 
county, etc.) on the probability of  crash 
involvement in the future.

Four profi les are examined: a 44 year 
old man, a 44 year old woman, a 22 year 
old man and a 22 year old woman. After 
establishing their “baseline” probability 
of  crashing, the analysis explores how 
their probability of  crash involvement 
would change if  their profi le were to 
change. For example, we take the same 
person and move that person from one 
county to another. The differences that 
we observe in the probability of  crashing 
for that same individual in two different 
counties are entirely the consequence 
of  the differences in the county specifi c 
environments, whether these are road 
conditions, traffi c congestion or the 
intensity of  traffi c enforcement. 

in-depth analysis of driver risk factors
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high-risk profi les
JACK MILLER

Height: 5’ 7” tall / Weight: 160 lbs. / County of Residence: Hinsdale 

Risk Profi le:

Age: 22     

Address Changes: 3 

Last Address Change:  2 years  

Record: 1 citation for 3 points

Filed on Record:  3 years ago

If Jack was diff erent, what would happen to his 
odds of crash involvement?

Female

1 Year Older

Demographic Changes*

Odds of Crash Involvement

Odds of Crash Involvement

1 Inch Taller

Driving Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

Average BAC of .1

Maximum BAC of .2

1 More DUI Record

DUI Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

1 More No BAC Test

1 More Citation

1 More Year Since Last Citation

Organ Donor

10 lbs. Heavier

1 More Address Change

1 Year Longer at Residence

1 More Point

1 More No Surrender

10.3%

Jack’s Crash 
Probability:

Has a Colorado ID Card

*Relative change in the probability of crashing.
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If Jack lived in another county, what would 
happen to his odds of crash involvement?

Risk Profi le:

Age: 22     

Address Changes: 3 

Last Address Change:  2 years  

Record: 1 citation for 3 points

Filed on Record:  3 years ago

If Jack’s neighborhood changed, what would 
happen to his odds of crash involvement?

NO
Change

High School Graduation Rate Increases 5%
Urban Rate Increases 5%
Median Rent Increases $50
Owner-Occupied Units Increase 5%

•
•
•
•

1%

Poverty Rates Increase 5%4%

1% Vacancy Rates Increase 5%

2% Out of the Country in 1995
Per Capita Income Increases $5K

Minority Increases 5%

10.3%

Jack’s Crash 
Probability:
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WILLIAM  HUNTINGTON
Height: 5’ 7” tall / Weight: 160 lbs. / County of Residence: Hinsdale 

high-risk profi les

Risk Profi le:

Age: 44     

Address Changes: 4 

Last Address Change:  5 years  

Record: 1 citation for 6 points

Filed on Record:  14 years ago

If William was diff erent, what would happen to his 
odds of crash involvement?

4.8%

William’s Crash 
Probability:

Female

1 Year Older

Demographic Changes*

Odds of Crash Involvement

Odds of Crash Involvement

1 Inch Taller

Driving Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

Average BAC of .1

Maximum BAC of .2

1 More DUI Record

DUI Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

1 More No BAC Test

1 More Citation

1 More Year Since Last Citation

Organ Donor

10 lbs. Heavier

1 More Address Change

1 Year Longer at Residence

1 More Point

1 More No Surrender

Has a Colorado ID Card

3 %

1 %

-3 %

-10% -5% 0% 5% 10%

*Relative change in the probability of crashing.
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WILLIAM HUNTINGTON
Height: 5’ 7” tall / Weight: 160 lbs. / County of Residence: Hinsdale 
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If William lived in another county, what would 
happen to his odds of crash involvement?

Risk Profi le:

Age: 44     

Address Changes: 4 

Last Address Change:  5 years  

Record: 1 citation for 6 points

Filed on Record:  14 years ago

If William’s neighborhood changed, what would 
happen to his odds of crash involvement?

4.8%

William’s Crash 
Probability:NO

Change

High School Graduation Rate Increases 5%
Urban Rate Increases 5%

•
•

1%

Poverty Rates Increase 5%5%

1% Median Rent Increases $50

2%
Out of the Country in 1995
Per Capita Income Increases $5K
Vacancy Rates Increase 5%

Owner-Occupied Units Increase 5%
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-3 2 %

-2 5 %

-2 4 %

-2 2 %

1 4 %

1 4 %

1 5 %

1 6 %

1 7 %

1 9 %

1 9 %

4 0 %

1 6 %

-2 1 %

2 1 %

-4 6 %

-3 1 %

-4 0 %

-2 3 %

-2 3 %

-50% -30% -10% 10% 30% 50%

Pueblo

Moff at

Routt

Pitkin

Park

San Juan

Jeff erson

Elbert

Custer

Gilpin

Jackson

Lincoln

Gunnison

Dolores

Phillips

Cheyenne

Kit Carson

Kiowa

Baca

Sedgwick



Section V  -  Page 33

-1 9 %

-3 %

2 %

-2 %

-4 %

-40% -20% 0% 20% 40%

-7 %

-1 0 %

-5 3 %

9 %

-1 %

0 %  C h a n g e

-2 %

1 %

-60% -40% -20% 0% 20% 40% 60%

JULIE BARNES
Height: 5’ 3” tall / Weight: 130 lbs. / County of Residence: Hinsdale 

high-risk profi les

Risk Profi le:

Age: 22     

Address Changes: 3 

Last Address Change:  2 years  

Record: 1 citation for 6 points

Filed on Record:  3 years ago

If Julie was diff erent, what would happen to her 
odds of crash involvement?

Male

1 Year Older

Demographic Changes*

Odds of Crash Involvement

Odds of Crash Involvement

1 Inch Taller

Driving Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

Average BAC of .1

Maximum BAC of .2

1 More DUI Record

DUI Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

1 More No BAC Test

1 More Citation

1 More Year Since Last Citation

Organ Donor

10 lbs. Heavier

1 More Address Change

1 Year Longer at Residence

1 More Point

1 More No Surrender

9.4%

Julie’s Crash 
Probability:

Has a Colorado ID Card

3 %

1 %

-2 %

-10% -5% 0% 5% 10%

*Relative change in the probability of crashing.
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JULIE BARNES
Height: 5’ 3” tall / Weight: 130 lbs. / County of Residence: Hinsdale 
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If Julie lived in another county, what would 
happen to her odds of crash involvement?

Risk Profi le:

Age: 22     

Address Changes: 3 

Last Address Change:  2 years  

Record: 1 citation for 6 points

Filed on Record:  3 years ago

If Julie’s neighborhood changed, what would 
happen to her odds of crash involvement?

9.4%

Julie’s Crash 
Probability:

NO
Change

High School Graduation Rate Increases 5%
Urban Rate Increases 5%
Median Rent Increases $50

•
•
•

1%

Poverty Rates Increase 5%4%

1% Vacancy Rates Increase 5%

2% Out of the Country in 1995
Per Capita Income Increases $5K

Minority Increases 5%
Owner-Occupied Units Increase 5%
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LINDA WEBER
Height: 5’ 3” tall / Weight: 130 lbs. / County of Residence: Hinsdale 

high-risk profi les

Risk Profi le:

Age: 44     

Address Changes: 4 

Last Address Change:  5 years  

Record: 1 citation for 6 points

Filed on Record:  14 years ago

If Linda was diff erent, what would happen to her 
odds of crash involvement?

Male

1 Year Older

Demographic Changes*

Odds of Crash Involvement

Odds of Crash Involvement

1 Inch Taller

Driving Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

Average BAC of .1

Maximum BAC of .2

1 More DUI Record

DUI Record Changes

Odds of Crash Involvement

Odds of Crash Involvement

1 More No BAC Test

1 More Citation

1 More Year Since Last Citation

Organ Donor

10 lbs. Heavier

1 More Address Change

1 Year Longer at Residence

1 More Point

1 More No Surrender

4.4%

Linda’s Crash 
Probability:

Has a Colorado ID Card

*Relative change in the probability of crashing.



Page 36  -  Section V

LINDA WEBER
Height: 5’ 3” tall / Weight: 130 lbs. / County of Residence: Hinsdale 
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If Linda lived in another county, what would 
happen to her odds of crash involvement?

Risk Profi le:

Age: 44     

Address Changes: 4 

Last Address Change:  5 years  

Record: 1 citation for 6 points

Filed on Record:  14 years ago

If Linda’s neighborhood changed, what would 
happen to her odds of crash involvement?

4.4%

Linda’s Crash 
Probability:

NO
Change

High School Graduation Rate Increases 5%
Urban Rate Increases 5%
Median Rent Increases $50

•
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Poverty Rates Increase 5%5%

2%
Out of the Country in 1995
Per Capita Income Increases $5K
Vacancy Rates Increase 5%
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SECTION VI
Recommendations

Primary Counties to Focus On

Based on the results of  the 2007-2008 Crash 
and Citation ordered probit model and 
the 2009 seat belt surveys, the study team 
recommends that the OTS Educational 
Programs team  consider developing, 
supporting or expanding traffi c safety 
programs in the following communities:

Adams County
Pueblo County
Jefferson County

Adams County. Residents under age 
21 in Adams County have the second 
highest probability of  crashing statewide. 
Juvenile and teen seat belt use rates are 
relatively low. The probability of  crashing 
for residents with prior DUI records 
are among the 10th highest. On-going 
occupant protection programs should be 
continued and strengthened. Support for 
DUI and general traffi c enforcement is 
encouraged. 

Jeff erson County. Jefferson County 
residents had the 7th highest probability 
of  crash involvement overall. Residents 
under the age of  21 had the 3rd highest 
probability of  crashing. Four Arvada 
zip codes ranked among the 20 most 

•
•
•

recom
m

endations

dangerous statewide for resident young 
drivers. Consider developing young driver 
programs, particularly in the city of  
Arvada. Law enforcement efforts targeting 
DUI enforcement and general traffi c 
enforcement should be expanded.

Pueblo County. Pueblo County has on-
going, deep and persistent traffi c safety 
problems that have been observed 
for years. Just as in past analyses, the 
2007-2008 model demonstrated that 
Pueblo County and its resident drivers 
are among the most dangerous in the 
state. On nearly every measure, Pueblo 
ranks the worst. This includes measures 
of  probability of  crashing for young 
drivers, drivers with prior DUI records 
and drivers in general. The County’s seat 
belt use rates are all low. In addition to 
supporting and reinforcing on-going 
community-based traffi c safety programs, 
the study team strongly encourages that a 
concentrated law enforcement component 
be developed and funded. While DUI 
enforcement is important, it is apparent 
that rigorous enforcement of  other risky 
driving behaviors such (e.g., speed) need 
to be enhanced to reinforce the on-going 
behavioral projects. Pueblo needs to get 
tough (or tougher) on traffi c enforcement. 
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Secondary Counties to Focus On

Routt County. Out of  Colorado’s 64 
counties, Routt County ranked 3rd worst 
in measures of  the probability of  crashing. 
The county’s seat belt use rate (76%) is 
below the state average. On many other 
measures, Routt ranks among the 20 worst 
counties.

Moff at County. This county ranked 2nd 
worst out of  all counties on measures of  
county-only effects. This indicates that 
something about the county itself, for 
example its roads, traffi c volumes or other 
environmental factors raise the risk of  
crashes. The County also has low juvenile 
and teen seat belt use rates. For resident 
drivers under age 21, Moffat County is the 
second most dangerous county.

Occupant Protection Focus

The more extensive observational seat 
belt surveys identifi ed several counties 
with very low seat belt and child occupant 
protection use rates, and if  resources 
are available, should be considered for 
program development. 

Kit Carson, Logan and Montrose 
counties had the lowest overall adult 
seat belt use rates. As such, developing 
programs focused on increasing adult 
seat belt use rates, perhaps with 
a focus on drivers of  light trucks 
are recommended, if  resources are 
available. It is important to point out 
that Kit Carson and Logan counties 
both rank among the best counties 
with respect to probability of  crashing, 
while Montrose County’s ranking on 
most measures falls in the middle. 

Las Animas County had the lowest 
observed child occupant protection 
use rate and the third lowest juvenile 
seat belt use rate. 

•

•

Arapahoe County had the second 
lowest child occupant protection use 
rate and the 6th lowest juvenile seat 
belt use rate.

Data Eff orts to Continue

Expanded Occupant Protection Data. 
The addition of  statistically rigorous seat 
belt surveys of  teens, rural counties and 
nighttime seat belt use greatly expanded 
the pool of  information about occupant 
protection in Colorado. These additions 
added a richness of  information that 
should be continued, if  funds allow. 

Current Crash Data. The timeliness of  crash 
data availability has long been a challenge. 
That this effort included the entire 2007 
dataset and the nearly complete 2008 
fi le demonstrates the OTS’s signifi cant 
progress toward accomplishing its goal 
of  providing crash records in a timely 
fashion.

Request for Additional Data

Original Citation File. The ordered probit 
model estimated the probability of  crashing 
using a wide array of  data from the Motor 
Vehicle Division. Chief  among these 
databases is the adjudicated citation fi le. If  
possible to obtain, the original citation fi le 
in addition to adjudicated citations would 
provide a rich dataset and would allow the 
study team to vastly expand its analyses.

Recommended Analytical Focus for 

FY2011

The study team recommends that future 
Problem Identifi cation reports continue 
to emphasize place-based analyses and 
expand those analyses whenever possible. 
We suggest that efforts be made to  
incorporate prior crash experiences, to 
the extent that they are available, among 
predictors of  current crash propensities. 

•
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TECHNICAL APPENDIX A.
Understanding the Approach

Analytical Approach

The 2010 Problem ID project continues 
and expands on the analysis of  the annual 
crash experiences of  Colorado drivers 
fi rst introduced in the 2008 Problem ID 
report. It characterizes each Colorado 
resident with an active Colorado drivers 
license based on all available information 
about that individual as of  December  
31, 2006. It then imputes the probability 
that each individual will be involved 
as a driver in a property-damage-only, 
possible injury, non-incapacitating injury, 
incapacitating injury or fatal crash during 
the two subsequent years, 2007 and 2008. 
These imputed probabilities can then 
be aggregated to identify demographic 
groups or geographic areas which contain 
high concentrations of  at-risk drivers.

Driver License Records

The foundation for these imputations is 
the data held by the Colorado Department 
of  Revenue (DOR) in its various fi les 
regarding drivers licenses, traffi c violations 
and sanctions.  These fi les yield measures 
of  age, sex, height, weight, county of  
residence, residential mobility, numbers of  
and points from past citations, duration 
since last citation, numbers of  DUI records, 
BAC scores, and refusals to surrender 
licences or to take BAC tests at DUI stops.  
These measures, matched with actual 
crash experiences in 2007 and 2008 in an 
ordered probit analysis, yield estimates of  
how each measured characteristic affects 
the probability of  experiencing a crash of  
any given severity.

The analysis in this report expands on 
that in the 2009 Problem ID report 
by augmenting the individual driver 
characteristics there with additional 
information from the DOR. For the fi rst 
time, individuals who have surrendered 

understanding the approach

their Colorado drivers license to some other 
state are excluded from the analysis, on 
the presumption that they are not regular 
drivers in Colorado. In addition, among 
those individuals included, the analysis 
distinguishes between those who have 
Colorado drivers licenses and those who 
have some other form of  Colorado ID.

2007-2008 Crash Data

The original fi le of  individuals involved in 
crashes contains 491,312 records. Of  these, 
124,718 were not drivers. Of  the 366,594 
records representing drivers, 55,877 had 
invalid driver license numbers. Of  those 
that remain, 21,500 represent multiple 
crashes for the same driver. Consequently, 
the crash fi les identify 289,217 individual 
drivers who were involved in at least one 
crash during 2007 and 2008, and who 
have drivers license numbers which are 
potentially valid.

The quality of  the 2007-2008 crash data 
is noticeably higher than that of  the crash 
data for previous years. In earlier crash fi les, 
substantial numbers of  records omitted 
severity codes or represented duplicate 
records with the same drivers license and 
crash identifi ers. Neither problem occurs 
in the present data.

However, some crashes in November and 
December of  2008 are omitted from the 
available data. More importantly, there 
remains some uncertainty as to the identity 
of  some of  the remaining crash drivers. Of  
the 289,217 with potentially valid license 
numbers, 49,923 do not appear in the 
other DOR fi les necessary for the analysis.  
Therefore, the analysis is based on 239,294 
fully-identifi able individuals involved as 
drivers in crashes in 2007 and 2008, and 
4,636,412 fully-identifi able individuals not 
involved as drivers in crashes in these years.
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The following table presents the ordered 
probit estimates of  the severity of  the 
crash experience. The coeffi cients estimate 
the effect of  each characteristic on the 
propensity of  a driver to become involved 
in a crash. Almost all of  these effects are 
statistically signifi cant by conventional 
standards. However, the sample size is 
huge, 4,875,706 drivers. Consequently, it is 
appropriate to set more rigorous standards 
for the purpose of  interpretation.

This ordered probit analysis of  the severity 
of  the most severe crash experienced 
by each driver is the foundation for the 
2010 Problem ID report. However, the 
relationships between crash propensity, 
personal characteristics, county of  
residence and zip code characteristics are 
identical in supplemental analyses of  the 
probability of  crash participation, the 
number of  crashes experienced, and an 
index which combines the number of  
crashes experienced with the severity of  
each crash.

These effects are also very similar to those 
from the analysis of  2005 crashes. As an 
example, the number of  residential records 
had no effect on the probability of  crash 
involvement in 2005 or in 2007-2008.

Demographics

More importantly, in both analyses older 
drivers and women were signifi cantly less 
likely to become involved in crashes than 
were younger drivers and men.  Drivers 
whose residences had been more stable, 
as measured by the length of  time since 
the last change to these records, were 
signifi cantly less likely to become involved 
in crashes than were drivers who had 
changed residences more often and more 
recently.  Taller drivers and drivers who 
weigh less were also signifi cantly less likely 
to become involved in a crash.

1. Ordered Probit Estimates of Determinants of Crash Severity

 Source:  2007 - 2008 Crash Model

C o e fic ie n t z

Driver holds  C olorado ID, not licens e -0.3882581 -100.69

Driver age -0.0062677 -92.74

Driver is  female -0.0565587 -19.62

Driver is  organ donor 0.0495688 23.60

Driver height -0.009084 -23.54

Driver weight 0.000625 18.01
Number of DOR  addres s  records -0.0001804 -0.54

E laps ed time s ince las t addres s  change -0.0415296 -141.13

Number of pas t citations 0.0148616 23.37

Number of pas t citation points 0.0026784 10.92

E laps ed time s ince las t citation -0.0121968 -99.20

Number of DUI records -0.0124445 -1.68

Number of DUI s tops , no licens e s urrender -0.0147097 -2.67

Number of DUI s tops , refus ed tes t -0.0239112 -2.98

Average B AC , all DUI citations 0.1200937 1.40

Maximum B AC , all DUI citations -0.5843986 -5.51

% zip code adults  high s chool graduates -0.0429928 -1.39

% zip code population His panic or black 0.1577497 9.18

% zip code population in urban areas 0.0074966 1.32

% zip code pop. in different county 1995 -0.2097581 -11.79

Median rent in zip code -0.0000565 -5.16

% zip code dwelling units  owner-occupied 0.0593164 4.05

% zip code dwelling units  vacant -0.1585561 -6.60

Zip code poverty rate -0.4556758 -11.82

Zip code per capita income -0.0021374 -8.31
Adams  C ounty 0.0374878 0.43

Alamos a C ounty 0.0529543 0.60

Arapahoe C ounty 0.0261132 0.30

Archuleta C ounty -0.068697 -0.78

B aca C ounty -0.2372252 -2.49

B ent C ounty -0.0255437 -0.27

B oulder C ounty -0.0021838 -0.03

B roomfield C ounty 0.0527464 0.61

C haffee C ounty -0.0268482 -0.31

C heyenne C ounty -0.1363079 -1.36

C lear C reek C ounty -0.0450564 -0.5

C onejos  C ounty -0.0671783 -0.74

C os tilla C ounty -0.0994421 -1.08

C rowley C ounty -0.0331575 -0.35

P roperty damage only thres hold 0.3617612

P os s ible injury thres hold 1.211391

Non-incapacitating injury thres hold 1.526547

Incapacitating injury thres hold 1.955991

F atality thres hold 2.642171

S e v e r ity
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Driving History

Similarly, characteristics of  driving history 
have similar effects in the two different 
periods. In both, drivers with more 
citations were signifi cantly more likely 
to become involved in crashes. Drivers 
whose citations were more recent were 
also signifi cantly more likely to become 
involved in crashes. The propensity for 
crash involvement increased with the  
numbers of  accumulated points and the 
average BAC recorded at all DUI stops.

Those with more DUI records were 
signifi cantly less likely to subsequently 
become involved in a crash in 2005 and 
2007-2008. In both periods, drivers 
who did not surrender their licenses at a 
DUI stop were signifi cantly less likely to 
subsequently become involved in a crash 
than were drivers whose DUI profi le 
was otherwise similar, but who surrender 
their licenses. Crash involvement in both 
periods declined with the number of  times 
a driver refused a sobriety test and with the 
maximum BAC recorded at any sobriety 
test.

Neighborhood Eff ects

Among the zip code characteristics, two, 
the proportion of  adults with high school 
diplomas and the proportion living in urban 
areas, are not signifi cantly associated with 

crash probabilities. The estimated effects 
of  the remaining seven characteristics 
indicate that crash probabilities increase 
with two, the proportion of  zip code 
residents who are minorities and the 
proportion of  zip code dwelling units that 
are owner-occupied.

Crash probabilities decline with increases 
in the remaining fi ve characteristics. Zip 
codes in which a greater proportion of  
the population is beneath the poverty line 
or lived in a different county in 1995 are 
associated with lower crash risks. Zip codes 
with higher median rents and per capita 
incomes are similarly associated with lower 
crash frequencies. Lastly, the same is true 
of  zip codes in which greater proportions 
of  dwelling units are vacant.

The behavioral interpretations of  these 
effects are complex. For example, two 
variables measure income. Their effects 
indicate that, comparing two zip codes 
with the same per capita income, crashes 
will be less common in the zip code with 
greater poverty. In other words, the zip 
code in which more people have incomes 
which fall well below the average income 
will experience fewer crashes. In other 
words, crash probabilities are higher in zip 
codes with less income inequality.
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The same conclusion arises from the 
negative effect of  per capita income. 
Comparing two zip codes with the same 
poverty rates, crashes will be less frequent 
in the zip code with the higher per 
capita income. Similarly, higher median 
rents and higher vacancy rates are both 
associated with reduced crash risks.  These 
results again suggest that crashes are less 
common in zip codes with more inequality.  
Comparing two zip codes with the same 
median rents, crash probabilities are lower 
in the zip code with more vacancies.  In 
this comparison, the zip code with more 
dwelling units that are not rented at 
the prevailing rents experiences fewer 
crashes.  Alternatively, comparing two zip 
codes with the same vacancy rates, crash 
probabilities are lower in the zip code with 
higher median rents.

The probabilities of  becoming involved in 
crashes of  varying severity, as presented in 
the 2010 Problem ID document, combine 
the effects represented by the coeffi cients 
in this table with the characteristics of  
each driver and of  the zip code in which 
each driver resides. The simulations in 
this document take a reference individual 
with a specifi ed set of  characteristics, and 
vary those characteristics systematically to 
examine the consequent changes in the 
probabilities of  crash involvement.

Recommendations for Future Analyses

The results here could be improved with 
additional data. In the future, the analysis 
may be expanded to incorporate past crash 
experience and measures of  automobile 
insurance coverage.



Appendix B: High-Risk County Profi les  -  Page 43

APPENDIX B.
High-Risk County Profi les

This section includes in-depth summaries 
of  the state’s most problematic counties 
with respect to traffi c safety. 

Each summary includes a snapshot 
of  the county’s socio-demographic 
characteristics from the Census Bureau’s 
County QuickFacts reports. In addition 
to the data characterizing each county, 
the county profi les also summarize 
each county’s traffi c safety challenges, 
including young drivers, impaired drivers 
and occupant protection.

high-risk county profi les
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ADAMS COUNTY
A Focus on High-Risk County Population Demographics 

14
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN ADAMS COUNTY

20th Worst of
 20 Counties

Overall Seat Belt Use

18%

82%

R es trained
Not R es trained

8th Worst of
20 Counties

Car Seat/Booster Seat Use

7th Worst of
 20 Counties

Juvenile Seat Belt Use

Adams County
430,836: 2008 Population

th

highest

34
Fatal Crashes

Out of 473 Statewide

39
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$52,544 

21%

79%

R es trained
Not R es trained

Median Household Income

2 2 %  

11th Worst of
 18 Counties

Teen Seat Belt Use
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3rd Worst 
Out of 64 Counties

YOUNG DRIVERS IN ADAMS COUNTY IMPAIRED DRIVERS IN ADAMS COUNTY

43rd Worst Out 
of 64 Counties

7th Worst Out of 64 CountiesDrivers

6th Worst Out of 64 CountiesDrivers

With 34 fatal crashes out of 473 statewide; and 39 fatalities out of 548 statewide, 
Adams County has a 5.80% probability of crash involvement and is ranked 5th out 
of 64 counties. Adams County also ranks 14th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Adams County

5 of the 20 Worst Zip Codes Where Young Drivers 

Had the Highest Odds of Crash Involvement

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

9%

Y oung Drivers  in Adams  C ounty

13th Worst Out 
of 64 Counties

Z ip C ity

80640 Henders on

80229 Denver/T hornton

80233 Denver/Northglenn/T hornton

80022 Denver/C ommerce C ity

80221 Denver/F ederal Heights /T hornton/Wes tmins ter
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ALAMOSA COUNTY
A Focus on High-Risk County Population Demographics 

11
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN 

ALAMOSA COUNTY

15,417: 2008 Pop.

th

highest

3
Fatal Crashes

Out of 473 Statewide

3
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$35,988
Median Household Income

Alamosa County

*Data is Currently Unavailable

2 8 %  



Page 48  -  Appendix B: High-Risk County Profi les

6%

D
riv

er
s

6%

D
riv

er
s

4%

Under 21

12%

Over 21

ALAMOSA COUNTY
A Focus on High-Risk County Crash Trend Behavior

cr
as

h 
tr

en
d 

be
ha

vi
or

 

11th Worst 
Out of 64 Counties

YOUNG DRIVERS IN ALAMOSA COUNTY IMPAIRED DRIVERS IN ALAMOSA COUNTY

7th Worst Out 
of 64 Counties

2nd Worst Out 
of 64 Counties

14th Worst Out of 64 CountiesDrivers

15th Worst Out of 64 CountiesDrivers

With 3 fatal crashes out of 554 statewide; and 3 fatalities out of 548 statewide, Alamosa 
County has a 5.08% probability of crash involvement and is ranked 15th out of 64 
counties. Alamosa County also ranks 11th highest out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Alamosa County

*Zip Code 81101 Ranks 81st Most Dangerous for 

Drivers Under 21 Out of 225 Most Populous 

 Counties

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

8%

Y oung Drivers  in Alamos a C ounty
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32%

68%

R es trained
Not R es trained

ARAPAHOE COUNTY
A Focus on High-Risk County Population Demographics 

17
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN ARAPAHOE COUNTY

14th Worst of
 20 Counties

Overall Seat Belt Use

2nd Worst of
20 Counties

Car Seat/Booster Seat Use

6th Worst of
 20 Counties

Juvenile Seat Belt Use

Arapahoe County
554,282: 2008 Population

th

highest

34
Fatal Crashes

Out of 473 Statewide

44
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$59,299 
Median Household Income

12th Worst of
 18 Counties

Teen Seat Belt Use

1 6 %  
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13th Worst 
Out of 64 Counties

YOUNG DRIVERS IN ARAPAHOE COUNTY IMPAIRED DRIVERS IN ARAPAHOE COUNTY

59th Worst Out 
of 64 Counties

16th Worst Out of 64 CountiesDrivers

15th Worst Out of 64 CountiesDrivers

With 34 fatal crashes out of 473 statewide; and 44 fatalities out of 548 statewide, 
Arapahoe County has a 5.12% probability of crash involvement and is ranked 14th out 
of 64 counties. Arapahoe County also ranks 17th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Arapahoe County

*Zip Code 80013 Ranks 49th Most Dangerous for 

Drivers Under 21 Out of 225 Most Populous 

 Counties

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

52nd Worst Out 
of 64 Counties
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BROOMFIELD COUNTY
A Focus on High-Risk County Population Demographics 

12
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN 

BROOMFIELD COUNTY

54,858:
2008 Pop.

th

highest

2
Fatal Crashes

Out of 473 Statewide

2
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$70,168 
Median Household Income

Broomfi eld County

*Data is Currently Unavailable

*Data is Currently 
Unavailable

*Data is Currently 
Unavailable
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6th Worst Out of 64 Counties

YOUNG DRIVERS IN BROOMFIELD COUNTY IMPAIRED DRIVERS IN BROOMFIELD COUNTY

41st Worst Out 
of 64 Counties

48th Worst Out 
of 64 Counties

3rd Worst Out of 64 CountiesDrivers

3rd Worst Out of 64 CountiesDrivers

With 2 fatal crashes out of 473 statewide; and 2 fatalities out of 548 statewide, 
Broomfi eld County has a 5.90% probability of crash involvement and is ranked          

3rd out of 64 counties. Broomfi eld County also ranks 12th highest out of 64 counties       
in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Broomfi eld County

*Zip Code 80021 Ranks 41st Most Dangerous for 

Drivers Under 21 Out of 225 Most Populous 

 Counties

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*
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ELBERT COUNTY
A Focus on High-Risk County Population Demographics 

8
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN 

ELBERT COUNTY

22,929: 2008 Pop.

th

highest

4
Fatal Crashes

Out of 473 Statewide

4
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$77,037
Median Household Income

Elbert County

*Data is Currently Unavailable

5 %  
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7th Worst 
Out of 64 Counties

YOUNG DRIVERS IN ELBERT COUNTY IMPAIRED DRIVERS IN ELBERT COUNTY

44th Worst Out 
of 64 Counties

47th Worst Out 
of 64 Counties

3rd Worst Out of 64 CountiesDrivers

7th Worst Out of 64 CountiesDrivers

With 4 fatal crashes out of 473 statewide; and 4 fatalities out of 548 statewide, Elbert 
County has a 5.90% probability of crash involvement and is ranked 3rd out of 64 
counties. Elbert County also ranks 8th highest out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Elbert County

*80106 Ranks 38th Most Dangerous Out of 225 

Most Populous Counties

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*
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JEFFERSON COUNTY
A Focus on High-Risk County Population Demographics 

7
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN JEFFERSON COUNTY

533,339: 
2008 Population

th

highest

37
Fatal Crashes

Out of 473 Statewide

39
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$64,548 
Median Household Income

Jeff erson
County

9 %  

19th Worst of
 25 Counties

Overall Seat Belt Use

17th Worst of
20 Counties

Car Seat/Booster Seat Use

20th Worst of
 20 Counties

Juvenile Seat Belt Use

7th Worst of
 18 Counties

Teen Seat Belt Use
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3rd Worst Out of 64 Counties

YOUNG DRIVERS IN JEFFERSON COUNTY IMPAIRED DRIVERS IN JEFFERSON COUNTY

49th Worst Out 
of 64 Counties

37th Worst Out 
of 64 Counties

5th Worst Out of 64 CountiesDrivers

5th Worst Out of 64 CountiesDrivers

With 37 fatal crashes out of 473 statewide; and 39 fatalities out of 548 statewide, 
Jeff erson County has a 5.55% probability of crash involvement and is ranked 7th out 
of 64 counties. Jeff erson County also ranks 7th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Jeff erson County

6 of the 20 Worst Zip Codes Where Young Drivers 

Had the Highest Odds of Crash Involvement

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

Z ip  C o d e C ity

80003 Arvada

80004 Arvada

80005 Arvada/Wes tmins ter

80007 Arvada

80232 Denver/Lakewood

80465 Morris on
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43%
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1 3 %  

KIT CARSON COUNTY
A Focus on High-Risk County Population Demographics 

61
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN KIT CARSON COUNTY

1st Worst of
 20 Counties

Overall Seat Belt Use

15th Worst of
20 Counties

Car Seat/Booster Seat Use

16th Worst of
 20 Counties

Juvenile Seat Belt Use

Kit Carson County
7,843: 2008 Population

st

highest

3
Fatal Crashes

Out of 473 Statewide

3
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$37,288 
Median Household Income

Teen Seat Belt Use

*Data is Currently 
Unavailable
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58th Worst 
Out of 64 Counties

YOUNG DRIVERS IN KIT CARSON COUNTY IMPAIRED DRIVERS IN KIT CARSON COUNTY

60th Worst Out 
of 64 Counties

59th Worst Out of 64 CountiesDrivers

59th Worst Out of 64 CountiesDrivers

With 3 fatal crashes out of 473 statewide; and 3 fatalities out of 548 statewide, Kit 
Carson County has a 2.90% probability of crash involvement and is ranked 61st out 
of 64 counties. Kit Carson County also ranks 61st out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Kit Carson County

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

56th Worst Out 
of 64 Counties

*80807 Ranks 221 as Most Dangerous for Under 21 

Drivers Out of the 225 Most Populous Zip Codes
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36%

64%
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46%
54%
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LAS ANIMAS COUNTY
A Focus on High-Risk County Population Demographics 

36
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN LAS ANIMAS COUNTY

Overall Seat Belt Use

1st Worst of
20 Counties

Car Seat/Booster Seat Use

3rd Worst of
 20 Counties

Juvenile Seat Belt Use

Las Animas County
16,048: 2008 Population

th

highest

6
Fatal Crashes

Out of 473 Statewide

6
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$36,607 
Median Household Income

Teen Seat Belt Use

2 1 %  

*Data is Currently 
Unavailable

*Data is Currently 
Unavailable
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LAS ANIMAS COUNTY
A Focus on High-Risk County Crash Trend Behavior
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24th Worst 
Out of 64 Counties

YOUNG DRIVERS IN LAS ANIMAS COUNTY IMPAIRED DRIVERS IN LAS ANIMAS COUNTY

8th Worst Out 
of 64 Counties

25th Worst Out of 64 CountiesDrivers

35th Worst Out of 64 CountiesDrivers

With 6 fatal crashes out of 473 statewide; and 6 fatalities out of 548 statewide, Las 
Animas County has a 4.06% probability of crash involvement and is ranked 32nd out 
of 64 counties. Las Animas County also ranks 36th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Las Animas County

*Zip Code Data for Drivers Under the Age of 21 is 

Currently Unavailable

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

6th Worst Out of 64 Counties
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63%
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LOGAN COUNTY
A Focus on High-Risk County Population Demographics 

40
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN LOGAN COUNTY

2nd Worst of
 20 Counties

Overall Seat Belt Use Car Seat/Booster Seat Use Juvenile Seat Belt Use

Logan County
20,905: 2008 Population

th

highest

5
Fatal Crashes

Out of 473 Statewide

5
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$40,874 
Median Household Income

Teen Seat Belt Use

*Data is Currently 
Unavailable

*Data is Currently 
Unavailable

*Data is Currently 
Unavailable
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A Focus on High-Risk County Crash Trend Behavior
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32nd Worst 
Out of 64 Counties

YOUNG DRIVERS IN LOGAN COUNTY IMPAIRED DRIVERS IN LOGAN COUNTY

18th Worst Out 
of 64 Counties

23rd Worst Out of 64 CountiesDrivers

25th Worst Out of 64 CountiesDrivers

With 5 fatal crashes out of 473 statewide; and 5 fatalities out of 548 statewide, Logan 
County has a 4.24% probability of crash involvement and is ranked 28th out of 
64 counties. Logan County also ranks 40th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Logan County

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

31st Worst Out 
of 64 Counties

*80751 Ranks 152nd Most Dangerous Zip Code for 

Under 21 Drivers Out of the 225 Most Populous 

Zip Codes
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MOFFAT COUNTY
A Focus on High-Risk County Population Demographics 

2
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN MOFFAT COUNTY

Overall Seat Belt Use

Moff at County
13.840: 

2008 Population

nd

highest

2
Fatal Crash

Out of 473 Statewide

3
Fatality

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$54,323
Median Household Income

8 %  

*Data is Currently 
Unavailable

19th Worst of
20 Counties

Car Seat/Booster Seat Use

8th Worst of
 20 Counties

Juvenile Seat Belt Use

6th Worst of
 18 Counties

Teen Seat Belt Use
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MOFFAT COUNTY
A Focus on High-Risk County Crash Trend Behavior
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2nd Worst Out of 64 Counties

YOUNG DRIVERS IN MOFFAT COUNTY IMPAIRED DRIVERS IN MOFFAT COUNTY

39th Worst Out 
of 64 Counties

23rd Worst Out 
of 64 Counties

5th Worst Out of 64 CountiesDrivers

4th Worst Out of 64 CountiesDrivers

With 2 fatal crashes out of 473 statewide; and 3 fatalities out of 548 statewide, 
Moff at County has a 5.71% probability of crash involvement and is ranked 6th out 
of 64 counties. Moff at County also ranks 2nd out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Moff at County

*Zip Code 81625, Located in Craig, is the 15th Most 

Dangerous Zip Code for Under 21 Drivers Out of 

Colorado’s 225 Most Populous Zip Codes

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*
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MONTROSE COUNTY
A Focus on High-Risk County Population Demographics 

35
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN MONTROSE COUNTY

Montrose County
40,539: 

2008 Population

th

highest

9
Fatal Crashes

Out of 473 Statewide

10
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$45,254
Median Household Income

1 2 %  

3rd Worst of
 20 Counties

Overall Seat Belt Use

20th Worst of
20 Counties

Car Seat/Booster Seat Use

17th Worst of
 20 Counties

Juvenile Seat Belt Use Teen Seat Belt Use

*Data is Currently 
Unavailable
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23rd Worst Out of 64 Counties

YOUNG DRIVERS IN MONTROSE COUNTY IMPAIRED DRIVERS IN MONTROSE COUNTY

27th Worst Out 
of 64 Counties

32nd Worst Out 
of 64 Counties

26th Worst Out of 64 CountiesDrivers

21st Worst Out of 64 CountiesDrivers

With 9 fatal crashes out of 473 statewide; and 10 fatalities out of 548 statewide, Montrose 
County has a 4.22% probability of crash involvement and is ranked 29th out of 64 
counties. Montrose County also ranks 35th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Montrose County

*81401 Ranks 129th Most Dangerous for Under 21 

Drivers Out of the 225 Most Populous Zip Codes

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

7%

Y oung Drivers  in Montros e C ounty
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PUEBLO COUNTY
A Focus on High-Risk County Population Demographics 

1
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN PUEBLO COUNTY

Pueblo County
156,737:

2008 Population

st

highest

21
Fatal Crashes

Out of 473 Statewide

26
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$40,570 
Median Household Income

1 6 %  

12th Worst of
 20 Counties

Overall Seat Belt Use

5th Worst of
20 Counties

Car Seat/Booster Seat Use

5th Worst of
 20 Counties

Juvenile Seat Belt Use

2nd Worst of
 18 Counties

Teen Seat Belt Use

21%

79%

R es trained
Not R es trained

35%

65%

R es trained
Not R es trained
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PUEBLO COUNTY
A Focus on High-Risk County Crash Trend Behavior
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1st Worst Out of 64 Counties

YOUNG DRIVERS IN PUEBLO COUNTY IMPAIRED DRIVERS IN PUEBLO COUNTY

20th Worst Out 
of 64 Counties

9th Worst Out 
of 64 Counties

1st Worst Out of 64 CountiesDrivers

1st Worst Out of 64 CountiesDrivers

With 21 fatal crashes out of 473 statewide; and 26 fatalities out of 548 statewide, Pueblo 
County has a 6.42% probability of crash involvement and is ranked 1st out of 64 
counties. Pueblo County also ranks 1st highest out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Pueblo County

6 of the 20 Worst Zip Codes Where Young Drivers 

Had the Highest Odds of Crash Involvement

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

Z ip  C o d e C ity

81001 P ueblo

81004 P ueblo

81005 P ueblo

81006 P ueblo

81007 P ueblo

81008 P ueblo
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ROUTT COUNTY
A Focus on High-Risk County Population Demographics 

3
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN ROUTT COUNTY

Routt 
County
22,980: 

2008 Pop.

rd

highest

1
Fatal Crash

Out of 473 Statewide

1
Fatality

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$63,797
Median Household Income

*Data is Currently 
Unavailable

6 %  

20th Worst of
 20 Counties

Overall Seat Belt Use Car Seat/Booster Seat Use Juvenile Seat Belt Use

14th Worst of
 18 Counties

Teen Seat Belt Use

*Data is Currently 
Unavailable
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ROUTT COUNTY
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14th Worst Out of 64 Counties

YOUNG DRIVERS IN ROUTT COUNTY IMPAIRED DRIVERS IN ROUTT COUNTY

13th Worst Out 
of 64 Counties

16th Worst Out of 64 Counties

2nd Worst Out of 64 CountiesDrivers

2nd Worst Out of 64 CountiesDrivers

With 1 fatal crash out of 473 statewide; and 1 fatality out of 548 statewide, Routt 
County has a 5.96% probability of crash involvement and is ranked 2nd out of 
64 counties. Routt County also ranks 3rd out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Routt County

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

Zip Codes Where Young Drivers Had the Highest 

Odds of Crash Involvement

*Zip Code 80487 Ranks 132 Most Dangerous for 

Drivers Under 21 Out of 225 Most Populous 

 Counties
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WELD COUNTY
A Focus on High-Risk County Population Demographics 

24
Rank in County-Only Eff ects on Crash Odds

Out of 64 Counties

OCCUPANT PROTECTION IN WELD COUNTY

81%

19%

S eat B elt Us e

No S eat B elt Us e

15th Worst of
 25 Counties

Overall Seat Belt Use

Weld County
249,775: 

2008 Population

th

highest

35
Fatal Crashes

Out of 473 Statewide

45
Fatalities

Out of 548 Statewide

Mean Travel Time

to Work

Language Other than 

English Spoken at Home

$52,228
Median Household Income

2 0 %  

14th Worst of
20 Counties

Car Seat/Booster Seat Use

9th Worst of
 20 Counties

Juvenile Seat Belt Use

15th Worst of
 18 Counties

Teen Seat Belt Use
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11th Worst 
Out of 64 Counties

YOUNG DRIVERS IN WELD COUNTY IMPAIRED DRIVERS IN WELD COUNTY

38th Worst Out 
of 64 Counties

20th Worst Out 
of 64 Counties

10th Worst Out of 64 CountiesDrivers

11th Worst Out of 64 CountiesDrivers

With 35 fatal crashes out of 473 statewide; and 45 fatalities out of 548 statewide, 
Weld County has a 5.00% probability of crash involvement and is ranked 8th out 
of 64 counties. Weld County also ranks 24th out of 64 counties in county-only eff ects.

Percentage of Drivers with 1+ DUIs on Record

Odds of Crash:  Drivers with One DUI on Record

Odds of Crash:  Drivers with a Max. BAC of .10 to .20 

Odds of Crash Involvement: Drivers Under Age 21 

Residing in Weld County

*Zip Code 80644 Ranks 19th Most Dangerous for 

Drivers Under 21 Out of 225 Most Populous 

 Counties. Zip Code 80621 Ranks 24th.

2007-2008 Crash Model, 2009 Seat Belt Surveys, 2008 FARS Data, 2008 County QuickFacts*

8%

Y oung Drivers  in Weld C ounty
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