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Executive Summary 

 
 
PROJECT TITLE:  SPANISH FORK CRASH DATABASE 
PROJECT ID:   CEEn_CPST_001 
PROJECT SPONSOR: Spanish Fork City 
TEAM NAME:  Safetybase 
 
 
The objective of this project was to create a geo-database of the vehicle crash history in 
the city of Spanish Fork, Utah. This included making a GIS program with the locations of 
each crash in the city, data for each crash, and a user-friendly interface for the program. 
The user interface can easily update the crash history. The main function of the program 
is to easily geo-locate and view the crash history of the city. 
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Introduction 
 
The objective in developing the Safetybase tool was centered on improving the efficiency 
and accuracy with which Spanish Fork City analyzes and locates crashes on an 
interactive GIS interface. This tool is specifically designed to aid the city engineers in 
identifying high-risk areas, thus facilitating more informed and effective decisions for 
safety improvements and countermeasures. The project is built on the detailed analysis 
of Spanish Fork City Police report data. A Python script was created for precise 
georeferencing and utilized ArcGIS Pro for dynamic data display and interactivity. The 
aim was to create a system that not only solves current safety issues but also improves 
traffic management and urban safety in the community. Rather than trying to sort through 
a long list of crash data, the new system will allow the city engineer to easily see which 
parts of the city road network have frequent accidents and require improvements to be 
made. This tool is expected to help the city engineer reduce crashes in the city. 
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Schedule 
 
Monthly milestones for the project are listed below: 
 

 January 
-The preexisting dataset was analyzed 
-Coding was completed to turn police report data into GIS datapoints 

 February 
-Coding was completed to convert an updatable Excel sheet into GIS   
datapoints 

 March 
-Base server was found with the city’s GIS experts 
-Easy-to-use interface was made to view the data 

 April 
-Project report is completed 
-Completed project is transferred to the city 
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Assumptions & Limitations 
 
There are several assumptions that were made in the development of this project that 
limit the usability of the system. These assumptions and their correlating limitations are 
explained below. 
 
Some of these assumptions relate to agencies at the city of Spanish Fork and their 
persistence in updating the database regularly. For one, it is assumed that the police 
crash reports will be accurate and updated regularly. It is also assumed that someone at 
the office of the city engineer will upload the data from the reports. Ideally, both tasks will 
be completed at least monthly to maintain an accurate and up to date database. 
 
Another assumption made is that the police reports will give accurate location data. The 
program is designed to take an address in the city and convert it into latitude and 
longitude coordinates that will be displayed on a GIS map. Many early pieces of the 
database give generic descriptions of places, such as “Main St” or “in front of Walmart,” 
which are impossible to automatically pinpoint to an exact location. The software is not 
designed to interpret data like this and convert it into exact coordinates, and therefore 
will not display data points with vague location descriptions. The past few years of data 
have had clear and exact location data given; this should be continued to maintain the 
integrity of the mapped data. An example is given below. 
 

An example of acceptable location data would look like this: 
 

1430 E 400 N 
 

An example of unacceptable location data would be like this: 
 

Near Rees Elementary School on 400 N 
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Design, Analysis & Results 
 
The plan to accomplish the objective was to use the given police crash reports and 
convert the data to an easy-to-navigate and updatable ArcGIS map. This would allow the 
city engineers to see which areas of the city have frequent crashes and find areas for 
possible safety improvements.  
 
Each month, the police department sends a spreadsheet report that includes crash data 
from that month to the office of the city engineer; a sample of this report can be seen in 
Appendix B. The team began by sifting through these police reports, which include crash 
data beginning in 2015. Data included for each crash includes the location, time, date, 
intersection type, the first harmful event, collision type, and the severity code for each 
crash. These entries are then added to a composite spreadsheet at the office of the city 
engineer. At the time of completion of the project, the existing database contains well 
over 8,000 crash entries. Each month when the police report is received, the composite 
sheet is updated. A small portion of the composite spreadsheet is shown in Figure 1. 
 

Figure 1 – Sample composite spreadsheet data. 
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A Python program was then developed to give each data point a latitude and longitude 
coordinate by using a built in ArcGIS geolocator. The program takes those assigned 
coordinates and transfers them to an interactive GIS map. A sample of the map is shown 
in Figure 2. 
 

Figure 2 – Sample interactive GIS map. Each black diamond represents a crash site. 
 
The map can be viewed in an interactive and user-friendly dashboard, as can be seen in 
Figure 3. The map reflects updates on the base spreadsheet, so new police reports can 
be added to the map each month with a simple copy and paste procedure from one 
spreadsheet to another. Figure 4 shows the display of data when a specific crash point 
is selected. Advanced filtering capabilities allows the viewer to sort by date, severity, and 
other factors. The interface and map will serve as an excellent tool for the city engineer. 
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Figure 3 – Interface and dashboard of the geo-database. Advanced filter factors are on the 
left. 
 

 
Figure 4 – Crash data display when a specific crash point is selected. 
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Related Issues 
 
Safetybase has important implications for the world of safety. Vehicle crashes are a 
leading cause of death in the United States each year and are an important issue 
considered by Spanish Fork City officials as they make decisions regarding 
transportation. This is an especially important issue because Spanish Fork City has 
experienced a 16% total population growth in the last decade1. With that growth has come 
the objective of trying to find appropriate and safe transportation solutions for the 
residents of the city. In this project, problem areas were identified by compiling and 
analyzing the data, and then by creating a model to help visualize and consolidate that 
data into a useful format. The engineers at Spanish Fork City will be able to use the model 
to identify existing complications and then use the facets of the civil engineering sub-
discipline of transportation engineering to suggest countermeasures that could improve 
the safety of the transportation system in Spanish Fork City.  

 
Economically Safteybase has many implications. New asphalt, new traffic signals, land 
acquisition, law enforcement, and other engineering projects all come at large expense. 
With the right analysis, the right data, and the right model to understand that data, 
countermeasures can be identified that will turn these costs into investments that will 
reap dividends for the city and for its residents in the future. Fewer crashes will mean that 
less money needs to be spent repairing property damage (both private and public), on law 
enforcement, and on litigation. Residents will also be happier and safer as they use the 
transportation systems that are put in place. It may even mean more people and 
businesses decide to move into the city, increasing tax revenue. This can especially be 
true of businesses that often have expectations and requirements for intersections and 
roadways near their proposed developments before they make the final decision to come 
to the city. If those expectations and requirements are already being met by an improved 
transportation system in Spanish Fork City, they will be more likely to consider Spanish 
Fork as an as they look to expand their business.  

 
From the perspective of public health and safety, vehicle crashes can lead to fatalities or 
serious injuries which are detrimental to public health. This is especially true if the design 
of the roadway, intersection, or signage has influence on these vehicle crashes. Through 
mapping these crashes in an easy-to-use model, Safteybase will help transportation 
engineers at Spanish Fork City identify which intersections and roadways have problems, 
so that they can do a deeper analysis and find countermeasures to fix any potential 
problems at these locations that might be contributing to these crashes and endangering 
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the public health. Ultimately the safety of residents as they use the roadways is always a 
top priority as engineers plan their design. This model will allow the engineers in Spanish 
Fork City to do so much more effectively and easily, potentially saving lives of the 
residents as potential problems with the roadway design are identified sooner than they 
would have otherwise been.  

 
Environmentally, Safteybase may have a large impact as well. Transportation engineering 
places high priority on efficiency and on being eco-friendly. For example, perhaps there is 
a road where every single intersection on that road has a higher-than-expected number 
of crashes. Improvements to public transportation, bikes lanes, or alternate routes may 
be suggested to help solve the problem. And while these may help improve the crash 
problems, all those solutions would also mean fewer vehicles idling at traffic lights and 
thus, a more eco-friendly transportation system. Fewer crashes in Spanish Fork City 
would also help the environment because less vehicle damage means fewer new cars 
will need to be produced to replace totaled vehicles, and fewer replacement parts for 
repairs will be needed.  

 
As stated, one solution for high crash roads and intersections might be public 
transportation or improved bike lanes. Thus, Safteybase may have a positive impact on 
Spanish Fork City socially as well. Low-income families often struggle to afford reliable 
vehicles and thus aren’t benefited much by improved roadways. If one of the solutions 
for crashes is public transportation or bike lines, these low-income families would be 
more able to meet their transportation needs, which would lead to more opportunities for 
employment, education, and other benefits. This would help Spanish Fork City develop 
socially as these low-income families gain new opportunities for growth in the 
community.  

 
Safteybase may have a long-reaching impact on the city of Spanish Fork and may even 
inspire engineers in other cities to create similar models to help improve their 
transportation systems. It may take time for its true effect to be seen, but it is theorized 
that Safteybase may improve the life of citizens of Spanish Fork and give them a deeper 
sense of security as they navigate through the transportation needs of their daily lives.  
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Lessons Learned 
 
The challenges that were overcome while working on this project ranged from technical 
issues to communication issues and more. For example, many of the locations on the 
police reports are incomplete and create an interruption in the geolocator process, which 
required us to build the Python program around those issues. Another issue that we had 
to overcome was conflicting schedules. Each team member is a full-time student with 
jobs and families with schedules that fluctuated throughout the semester. The team met 
every week but if any team member had to miss the meeting, they were responsible for 
getting caught up and ensuring that everyone was on board with the delegated weekly 
responsibilities. 
 
The main thing learned about engineering from this project is that it is about overcoming 
obstacles. The team was very calm when issues came up and would counsel with one 
another to find solutions to problems. Engineering requires a thoughtful, yet calm, 
approach to every issue. It also requires a collaborative approach, considering not just 
one’s own knowledge, but consulting the ideas of their teammates as well. 
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Conclusions 
 
A well-defined problem is an important first step towards selecting the right 
countermeasure. The team has learned the truth of that as the project objectives have 
been achieved. It has been apparent that some transportation problems in communities 
are left unsolved because they aren’t properly identified. The geo-database that has been 
created is an effective tool to properly identify these problems. Safteybase will help 
Spanish Fork City engineers define safety problems so that the needed countermeasures 
are more apparent to decision makers in the city. Even the wisest and most experienced 
engineers and city officials may struggle to make the right decisions if they lack the 
proper data, or understanding of that data, to make the decision. Safteybase is designed 
to make that data as accessible as possible. The real long-term impact on the community 
of Spanish Fork of this project will only be seen after the Spanish Fork City engineers 
implement the model created by this project.  
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Recommendations 
 

The team recommends that the database be updated monthly with the crash data 
provided by the Spanish Fork City Police Department (SFPD). Updates to the database 
should be made in the following way, as to best integrate the data with the database: 
 

1. Save the Excel file provided by SFPD as a .xlxs or .xls file type. Before saving, 
ensure that all values have been transformed into numerical values, as the codes 
often come in from the police department as text values.  

2. Open the Crashes and Traffic Safety project file found at the following file path J: 
Shared Drives → Public Works → Engineering → Transportation → Traffic Safety. 

3. Using the “Append” tool, add the values from the .xlxs or .xls file. 
a. Select the .xlxs or .xls file as the Input Table, and the Input Address Table 

as the Target Table. 
b. Choose the option to “Reconcile differences using the field map.” 
c. Match each field on the left to the correct field on the bottom by selecting 

the appropriate field. For example, Street Address would be matched to 
Street, and Severity Code would be matched to SevCode. The fields that 
should remain unmatched are as follows: Latitude, Longitude, First Harmful 
Event, Severity, Location of First Harmful Event, Intersection Type, Collision 
Type, and Notes.  

d. Select “Run,” and verify that the crash data has been appended to the “Input 
Address Table.” 

4. On the right-hand side, select the tab “Catalog.” Click the “Toolboxes” drop down, 
and locate the “MyProject3” dropdown. Navigate to the model entitled “Run First: 
Spanish Fork Address Model,” double click it, and select “Run.” This will remove 
any unnecessary text in the address, as well as add the suffix “Spanish Fork UT, 
84663.” 

5. In the “Contents” pane, right click on Input Address Table, and select “Geocode 
Table.” The inputs should be as follows:  

a. “Input Locator” select “World” from the drop down. If nothing appears in the 
drop down, the database may need to be reconnected. To do so, go to the 
“Catalog” pane, right click on “Locators,” and choose “Add Server.” In the 
window that pops up, select “servers on geocode.arcgis.com.gs” under 
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Project → Servers. From there, select “World,” and it will appear in the 
dropdown. 

b. “Input Table” can be left as is, but the second drop down should be set to 
“one field.” 

c. “Data Field” should be set to “StreetAddress.” 
d. “Output” should NOT be changed (if renamed, it will not be correctly 

referenced in the models). “Preferred Location Type” should be set to 
“Routing Location,” and “Output Fields” should remain set to “All.” 

e. Select “United States” as the “Country” field. 
f. Select “Address” and “Postal” for the “Category” field. 
g. Click “Estimate Credits” at the very top of the pane, it is ok if the message 

“Credits cannot be estimated” appears. The estimate must be attempted 
for the tool to run. 

h. Click “Run.” 
6. Navigate back to the “Toolboxes” dropdown in the “Catalog” pane. Double click 

“Run Second: Append Geocode to Traffic Safety.” 
7. Double click “Run Third: Calculate Codes and Reset.”  The data will now appear, 

and the codes will be accurately calculated. Keep in mind that it may take several 
minutes for the data points to appear, but they have been appended.  

8. In the same “Catalog” pane, under “Databases,” select 
“CrashesandTrafficSafety.gdb.” Right click “Address_Geocode,” and select delete. 
This must be done to fully reset the program for next month’s addresses. 

9. Save and exit. 
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Appendix A: Student Resumes 
Andrew Heathcote 

 844 E 560 N Apt. 2 ∙ Provo, Utah 84606 
(805) 990-9347 ∙ aheathcote24@gmail.com

 
www.linkedin.com/in/andrew-heathcote 
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<C lick to add a one-page resume for each team member with each resume on a new 
page by itself.  Add other Appendices as necessary for data, numerical results and 
result summary tables, software/app source code & sample software/app execution, 
etc.> 
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Antonio Ruiz 
(310) 436-5756 ∙ aruiz8@byu.edu ∙ linkedin.com/in/antonruiz 

 
EDUCATION 
Brigham Young University April 2024  
Bachelor of Science: Civil Engineering, Emphasis in Transportation Provo, UT 
▪ GPA 3.2 
▪ BYU ITE Student Chapter 
▪ 2023 ASCE ISWS Transportation Competition First Place 
▪ Coursework: Traffic Engineering, Engineering Applications of GIS, Foundation Engineering, 

Fluid Mechanics, Engineering Modeling 
 
PROJECTS/RESEARCH 
SPF Safety Modeling March 2023-Present 
Research Assistant Provo, Utah 
▪ Conducted a literature review for research assistants 
▪ Developed skills in R programming 
▪ Experimented in developing statistical functions using regression techniques 

 
EXPERIENCE 
Avenue Consultants, Inc. May 2023-Present 
Traffic Engineering Intern Taylorsville, UT 
▪ Performed 15+ traffic studies 
▪ Conducted a range of field data collection tasks  
▪ Analyzed volumes to identify potential traffic signal locations for St. George City 

 
Brigham Young University April 2022-May 2023 
CAD/GIS Specialist Provo, UT 
▪ Managed CAD and GIS files for campus irrigation system 
▪ Performed inventory tasks  
▪ Analyzed water rights usage 

 
VOLUNTEER EXPERIENCE 
BYU ITE Student Chapter April 2022-Present 
Vice President Provo, Utah 
▪ Planned and organized a student leadership conference for 50+ attendees 
▪ Prepared progress reports and grant proposals  
▪ Represented students in ITE Student & Young Member Committee Meetings 

 
SKILLS/ACHIEVEMENTS/ABILITIES  

▪ Spanish 
▪ Portuguese 
▪ Eagle Scout 
▪ Soldering and Wiring 
▪ Arduino Programming 
▪ Python Programming 
▪ Lightsaber Design using CAD  
▪ Weight raining 
▪ Mixed Martial Arts 
▪ Krav Maga 
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Appendix B: Sample Police Report 
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