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EXECUTIVE SUMMARY
PROJECT TITLE:	SPANISH FORK CRASH DATABASE
PROJECT ID:		CCE_CPST_001
PROJECT SPONSOR:	City of Spanish Fork
TEAM NAME:		Safetybase

The objective of this project is to create a geo-database of the vehicle crash history in the city of Spanish Fork, Utah. This includes 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 will need a function to easily update the crash history. The main function of the program is to easily geo-locate and view the crash history of the city. The project is expected to be completed by April 2024.

Proposed Work Plan
The project aims to develop a comprehensive geo-database of vehicle crash history for Spanish Fork City, Utah. This collaborative effort between Brigham Young University (BYU) and Spanish Fork City involves the conversion of raw crash data from CSV format into geolocatable points within a Geographic Information System (GIS). Furthermore, a user-friendly dashboard will be created to visualize and analyze the crash data. Work will be conducted both at BYU and on-site at Spanish Fork City Hall as necessary.
The project will commence with a kickoff meeting to define goals and expectations, followed by the establishment of communication channels between the project team at BYU and stakeholders in Spanish Fork City. Subsequently, the raw crash data will undergo a thorough cleaning and preprocessing phase to ensure accuracy and completeness. The data will then be transformed into geolocatable points using GIS tools.
The GIS integration phase will follow, wherein the geolocated crash data will be seamlessly integrated into a cohesive geo-database. This process will involve validation of spatial data accuracy and the implementation of a system for ongoing updates to the database. Simultaneously, the design and development of a user-friendly dashboard will take place, featuring interactive elements for data filtering and exploration. The dashboard's usability will be refined based on feedback obtained through testing.
The on-site implementation phase will involve installing the geo-database and dashboard system at Spanish Fork City Hall. Training sessions will be conducted for relevant staff, covering system usage and maintenance. Technical issues will be promptly addressed, and adjustments made as necessary on-site to ensure seamless operation.
Conditions for Successful Completion:
· Functional Geo-Database:
· A fully functional geo-database with accurately geolocated crash data integrated into the GIS.
· Interactive Dashboard:
· A user-friendly dashboard allowing stakeholders to visualize and analyze crash data efficiently.
· On-Site Implementation Success:
· Successful installation and operation of the system at Spanish Fork City Hall, meeting Sponsor requirements.
· Documentation and Training:
· Comprehensive documentation provided for system maintenance and updates.
· Spanish Fork City staff trained and capable of independently managing the system.
· Customer Acceptance:
· Formal acceptance and approval from Spanish Fork City stakeholders based on the satisfaction of project deliverables.

Schedule
Weekly meetings will be held each Monday to evaluate what each group member should do in the following week. In addition to weekly group meetings, we want to have several milestones along the way, with the entire project to be completed by April. Monthly milestones are listed below:
· January
· Current dataset is analyzed
· Base GIS file is made
· February
· GIS file is altered to be easily updated each month (this is where the bulk of the coding will be done)
· March
· Create an interactive and easy-to-use interface for the program
· Find a base server to place the program on so it can be easily used by city employees
· April
· Present the completed project to the city
· Final report is completed for the project
Facilities, Tools, Data and Equipment
Tools Necessary for Project Tasks:
· XML Parser:
· Purpose: To extract and interpret data from the XML crash data file provided by the police department. This tool is crucial for ingesting the crash data into the system.
· Database Management System (DBMS):
· Purpose: To store and manage the crash data efficiently. The DBMS will support data retrieval, manipulation, and storage, enabling seamless interaction with the information obtained from the XML file.
· Mapping and Geolocation Tool (GIS):
· Purpose: Essential for the core functionality of the project. The GIS tool facilitates the mapping of crash data, allowing users to visualize and interact with geographical information. It's crucial for creating a map interface that integrates seamlessly with the crash data.
· Interface Design and Development Tools:
· Purpose: To create a user-friendly interface for interacting with the crash data. This tool will involve the design and development of the graphical user interface (GUI) that incorporates mapping features and allows users to search and explore crash data efficiently.
· Heat Map Generator:
· Purpose: To generate heat maps based on crash data. This tool will help in visually representing the density of crashes in different areas, providing valuable insights into high-impact zones.
· Symbolization Module:
· Purpose: To implement symbology changes based on the nature or severity of crashes. This feature enhances the visual representation of data on the map, allowing for quick identification of patterns or critical areas.
· String to GIS Interface Converter:
· Purpose: To enable the conversion of textual data (strings) into a format compatible with the GIS interface. This tool ensures that non-geographical data can be seamlessly integrated and displayed within the map interface.
· Data Necessary for Project Tasks:
· 
· Crash Data:
· Description: Details about each traffic crash, including location, date, time, and severity.
· Elements:
· Crash date and time
· Location (latitude and longitude or address)
· Types of vehicles involved
· Number of casualties and injuries
· Contributing factors (e.g., weather conditions, road conditions)
· Geospatial Data:
· Description: Information that provides the geographical context for crashes.
· Elements:
· GIS data for Spanish Fork City (boundaries, roads, landmarks)
· Geographical coordinates for crash locations
· Mapping data for visualization
· Police Department Data:
· Description: Data provided by the police department, possibly in XML format.
· Elements:
· Information about data structure in XML
· Any additional details provided by the police (e.g., incident codes, officer notes)
· Vehicle Information:
· Description: Details about the vehicles involved in crashes.
· Elements:
· Vehicle types (e.g., car, truck, motorcycle)
· Injury and Casualty Data:
· Description: Information about injuries and casualties resulting from crashes.
· Elements:
· Types and severity of injuries
· Number of fatalities
· Medical response details
· Environmental Factors:
· Description: Data related to environmental conditions at the time of the crash.
· Elements:
· Weather conditions (e.g., rain, snow, clear)
· Road conditions (e.g., wet, icy, dry)
· Visibility conditions
· Time and Date Data:
· Description: Temporal information about when crashes occurred.
· Elements:
· Day of the week
· Time of day
· Seasonal variations
· Additional Metadata:
· Description: Any other metadata that can provide context or additional information.
· Elements:
· Metadata from the XML file (if available)
· Notes or comments from law enforcement officers
Project Budget
[bookmark: _heading=h.gczuy4l9z9ex]January:
· Find Current Dataset:
· Estimated Hours: 20 hours
· Timeline: Weeks 1-2
· Create Base GIS File:
· Estimated Hours: 30 hours
· Timeline: Weeks 3-4
[bookmark: _heading=h.13a31558l889]February:
· Alter GIS File for Monthly Updates (Coding):
· Estimated Hours: 80 hours
· Timeline: Weeks 1-4
[bookmark: _heading=h.ofs77tqv0dzx]March:
· Create Interactive Interface:
· Estimated Hours: 60 hours
· Timeline: Weeks 1-3
· Find Base Server:
· Estimated Hours: 20 hours
· Timeline: Weeks 3-4
[bookmark: _heading=h.umdnq9d8mn8z]April:
· Project Presentation to the City:
· Estimated Hours: 10 hours (preparation and presentation)
· Timeline: Week 1
· Complete Final Project Report:
· Estimated Hours: 30 hours
· Timeline: Weeks 2-3
[bookmark: _heading=h.ef6cue7yfr0i]Overall Timeline:
· Weekly Group Meetings:
· Timeline: Every Monday throughout the project
· Milestone Checkpoints:
· Timeline: End of each month for assessment and planning for the next phase
· Project Completion:
· Deadline: End of April

Deliverables
The following represent a summary of the deliverables that will be presented to the sponsor at the conclusion of the project:
· GIS model of Spanish Fork City crash data with user interface and program to update model:
· The main deliverable requested by the sponsor is an updated GIS Model of Spanish Fork City with an effective user interface allowing easy access to all of the archived crash data in a heat map with the relevant metadata. Included in this deliverable is a program within ArcGIS or in Excel that can convert any new crash data into a format that ArcGIS can easily add to the existing model. This program will also be embedded with the Python or VBA code to convert the text string crash data into a format that ArcGIS can read. It is important to note that, as specified by the sponsor, the final model and program will likely only include functionality for crashes at intersections. If other crashes are included in the final model, they will likely have to be input manually. This model and associated program will be incorporated into the server and system already in place at Spanish Fork City.
· Monthly Status Reports
·  Monthly status reports will be compiled to help the sponsor and the BYU faculty advisors know how the project is progressing, and what challenges are being encountered. These reports will also provide information on what actions are being taken to overcome the challenges that are presented. Some foreseeable challenges may include technical issues with the code we have written, and/or a lack of expertise in how to organize the code or how to perform a certain operation in the chosen coding language. The report will catalog these challenges and list the sources we go to for help as we work to overcome them. Additionally, the updated timeline will be provided in each report. 
· Final report
· The monthly status reports will help create what will eventually become the final report at the end of winter semester. This report will include the step by step process we followed to complete the final model and program, complete with how we overcame the challenges that were presented. A brief 5-year traffic summary of historical trends will also be presented with an emphasis on high-crash intersections per the sponsor’s request. Steps will be explained in this report that will provide a guide as to how the model and program are to be used most efficiently. Summarized information will be presented about how this model and program help speed up Spanish Fork City’s crash data analysis process so that more time and money may be spent on improving the safety of citizens at problematic intersections.
· Poster
· A poster with a summary of the project will be created and presented to BYU students and faculty in Civil Engineering seminar. Screenshots of the model, screenshots of the code, and photos of high traffic intersections will likely be included on the poster. The model and the traffic summary at high-crash intersections will be presented in a visually pleasing format.
· Presentation
· A presentation will be created to be shown to the sponsor including examples of the code, screenshots of the model, and the requested 5-year traffic summary of historical trends. PowerPoint, video, and other formats will be considered, but a demonstration of the usefulness of the model will be included in addition to a quick walkthrough about how to update the model with the program we have designed. An example crash will be added to the model and example intersections will be looked at to show the effectiveness of the program.

Performance Standards
Team will provide work for this Capstone project “as is” using best practices and with best effort.  Project results cannot be construed as work performed by licensed professionals and cannot be used as “stamped deliverables” without first being reviewed, approved, and stamped by a qualified and relevant licensed professional engineer.

Statement of Qualification
Team Members
· Team Lead - Mckenzie Loo:
· Background: Traffic and Transportation Engineering
· Experience: A civil engineering student specializing in Traffic and Transportation Engineering. Proficient in ArcGIS Pro with practical experience as a Traffic Engineering intern at Spanish Fork City. Additionally, she works as a Transportation Design Intern at Parametrix.
· Safety Lead - Antonio Ruiz: 
· Background: Traffic and Transportation Engineering
· Experience: Antonio is a civil engineering student specializing in traffic engineering and traffic modeling. He has practical experience with ArcGIS Pro model building. He is a traffic and research intern with Avenue Consultants, Inc. He also has participated in conducting traffic safety research that focuses on developing safety performance functions (SPFs). 
· GIS Lead - Keeton Knight:
· Background: Structural Engineering
· Experience: Keeton is a civil engineering student with a specialty in Structural Engineering. He has worked in light-frame structural engineering for two and half years at Acute Engineering and has experience with Wood, Concrete, and Steel, including their relevant codes. Statics has been his favorite class, and he has developed skills in AutoCAD and Excel. 
· Programming Lead - Andrew Heathcote:
· Background: Construction, Structural Engineering, and Transportation Engineering
· Experience: Being the son of a general contractor, Andrew has worked in and been exposed to construction for many years. He is currently studying civil engineering with emphasis in structural and transportation engineering. Andrew worked for over a year at a structural engineering firm (Acute Engineering) as a student engineer and drafter and is currently a TA for the Intro to Transportation Engineering class.
Advisors
· Spanish Fork City Traffic Engineer - Dillon Muirbrook, EIT:
· Background: Engineer-in-Training specializing in traffic and transportation engineering with hands-on experience in ArcGIS Pro software.
· Experience: 5+ years of work for Spanish Fork City as a Traffic Engineering and Engineering Intern.
· Faculty Advisor - Dr. Grant Schultz:
· Background: Professor in the Department of Civil and Construction Engineering at Brigham Young University.
· Experience: Teaches graduate and undergraduate courses in transportation engineering, while also completing traffic safety, economics, and planning research. He has 3 years of research experience with the Texas Transportation Institute, as well as 7 years of consulting engineering experience in traffic and transportation engineering with The Sear-Brown Group and Keller Associates. He is a Registered Professional Engineer in the state of Utah and is a Professional Traffic Operations Engineer.
Regular team meetings will be held to discuss progress, address challenges, and ensure effective communication. Faculty Advisor Dr. Grant Schultz and Spanish Fork City Traffic Engineer Dillon Muirbrook, will assist the team by providing targeted expertise during critical project phases.

Appendix A
Included below are the resumes of each group member.
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Keeton J. Knight

10273 Flanders Rd Sandy, UT 84092
www.linkedin.com/in/keeton-knight
(801) 509-1615 | keeton knight@gmail.com

EDUCATION
Senior Student at Brigham Young University Provo, UT
BS, Civil Engineering — 3.21 GPA Graduation: Apr 2024

= Applicable coursework in Statics, Mechanics of Materials, Structural Analysis, Soil Mechanics, Structural
Materials (steel, wood, composite, aggregate, concrete, asphalt), AutoCAD, Revit, ArcGIS, Basic Transportation
Engineering, Calculus, Ordinary Differential Equations, Multivariable Calculus, and Linear Algebra. Currently
enrolled in Wood Design, Reinforced Concrete Design, and Foundation Design. Future enrollment in Steel Design
and Prestressed Concrete.

= Skilled at Excel, Autocad, Word, Simpson Anchor Designer (and other Simpson softwares), Forte, and Bluebeam.
Experience in python, vba, Revit, Risa2D, ArcGIS, and Enercalc.

‘WORK EXPERIENCE
Acute Engineering Orem and Sandy, UT
Student Production Engineer May 2021-Present

= Implemented engineering design on 100+ residential light-frame structures both laterally and vertically
including sizing and specifying of all structural elements needed using Excel, Forte web and other softwares.

= Drafted over 100 structural plans in preparation of sending to clients including framing, details, schedules,
beam callouts, truss/joist callouts in Autocad and Bluebeam.

®  Familiar with relevant codes, procedures, and preferences for light-frame construction, including ASCE 7-16, IBC
2018, IRC 2018, NDS 2018 (including SDPWS 2015), AISC Steel Construction Manual, and ACI 318-19. Also
knowledgeable in wood construction connectors, especially Simpson products.

= Developed knowledge of seismic loads, winds load, snow loads, live loads, and dead loads, plus designing and
sizing shear walls (including portal frames and Simpson Strong Walls), diaphragms, beams, trusses, floor joists,
girder trusses, foundation walls, footings, and wall framing to engineer wood structures and provide complex
engineering solutions during construction.

Brigham Young University Provo, UT
Teacher Assistant; Intro to Civil Engineering Jan 2021- May 2021
= Sparked interest in Civil Engineering in 57 freshman students as they were helped to cultivate University skills.

American Greetings Northern Utah
Revision Crew May 2020 — Aug 2020

= Constructed and tore down hundreds of metal greeting card tiers each with over a dozen interconnecting parts
using screwdrivers, hammers, and a variety of other tools as experienced was gained in retail processes.

LEADERSHIP & SERVICE
The Church of Jesus Christ of Latter-day Saint State of Chihuahua, Mexico
Volunteer Representative Feb 2017 — Jan 2019

= Mentored over 100 other volunteers while living in 15 different municipalities in Southern Chihuahua, and daily
labored, lived, and worked hand in hand with 19 volunteers as people’s lives were reshaped and coordination established
between many groups using problem solving, public speaking, and teaching skills, all in the Spanish language.

AWARDS & SKILLS

= Future Spanish Language Certificate.
= FEagle Scout, Boy Scouts of America.
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EXPERIENCE
BYU Department of Civil and Construction Engineering,
Provo, UT — Teaching Assistant

AUGUST 2023 - PRESENT

 CE361 - Introduction to Transportation Engineering
 Taught students and graded assignments

Acute Engineering, Orem, UT — Structural Engineer
MAY 2022+ AUGUST 2023
« Designed 4-5 residential structures per week within prompt

timeframes agreed with clients
« Prepared drawings to be presented to clients

BYU Maintenance, Helaman Halls, Provo, UT — Residential
Maintenance Worker

AUGUST 2021 - APRIL 2022
« Resolved approximately 15-20 maintenance issues in BYU
housing per week in a quick and timely manner
« Specialized in electrical and plumbing

Heathcote Engineering Inc., Port Hueneme and Point Mugu,
CA — site Manager and Superintendent

MAY 2021 -JULY 2021
 Ledandinstructed a crew of four to initiate a new home
renovation project
 Acted as primary on-site communicator with inspectors and
joint-contract companies

Heathcote Engineering Inc., Ridgecrest, CA — Construction
Labor

JUNE 2018 - AUGUST 2018, APRIL 2020 - AUGUST 2020

 Renovated 14 homes in a period of 5 month
« Acted as primary electrical and plumbing renovator
« Worked on a concrete and asphalt paving crew

Heathcote Engineering Inc., Moorpark, CA — Bookkeeper
FEBRUARY 2016 - AUGUST 2017
 Managed and tracked all income and expenses on QuickBooks
software
« Categorized and reported expenses

(805)990.9347
aheathcote24@gmail.com
v linkedin.com/in/andrew-hea
theote

SKILLS
Ability to adapt to
circumstances and solve
problems,

Sociable; great experience in
customer service and
communication.

Strong leadership ability.

Proficient with AutoCAD,
Bluebeam Revu, Excel, and
QuickBooks.

EDUCATION

Civil Engineering, B.S.
Brigham Young University -
expected graduation

December 2024 (3.48 GPA)

AWARDS
Eagle Scout Award
SERVICE

Volunteer Representative -
The Church of esus Christ of
Latter-day Saints, Manila,
Philippines - Aug 2018 to
March 2020 - Accepted
leadership and trained other
volunteer representatives

LANGUAGES
Tagalog - proficiency after
living in the Philippines for
twoyears
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A Civil Engineering Intern with experience in traffic and transportation design and
community development.

EDUCATION

Brigham Young University, Provo, UT — Civil Engineering
Bachelors of Science in Civil Engineering GPA 3.34/4.0 GRADUATION APRIL 2024
EXPERIENCE

Spanish Fork City, Spanish Fork, UT — Traffic and
Transportation Engineering Intern
DECEMBER 2022 - PRESENT

- Executed 10 + studies on signals, stop signs, speed limits, etc., to assess
the implementation of warranted changes in the designated areas.

- Collected precise survey topography data to draft accurate CAD plans for
upcoming transportation projects. Utilized the acquired data to create
line item estimates for the projects.

- Utilized arcGIS to develop precise representations of Spanish Fork's
Transportation Master Plan. Leveraged the software's advanced
functionalities to communicate the proposed transportation strategies.

- Engaged proactively with community members to address and resolve
concerns related to traffic hazards and speeding.

Mountainland Association of Governments, Orem, UT —
Community Development Intern
FEBRUARY 2022 - SEPTEMBER 2022
- Interacted with members of town planning commissions to create a
working general plan to protect the current and future community.
- Evaluated existing transportation and residential infrastructure to
determine if it would support the extent of projected growth.
- Compiled an index of 15 neighboring transportation projects and
analyzed the probable effect and proposed recommended solutions to
preserve the rural character of the area in question.

LEADERSHIP
American Society of Civil Engineers (ASCE) — Vice-President

AUGUST 2021 - APRIL 2022

- Selected and communicated with 9 renowned civil engineers from
varying fields of emphasis to present about their research and current
projects.

- Coordinated travel, lodging, meals, and a student escort for each of the
abovementioned presenters.

- Planned and executed two student networking dinners with 15+ large
civil engineering firms represented.

647 Swenson Ave

Apt 6

Springville, UT 84663
https://www.linkedin.com/in/Mc
kenzie-loo

(541) 452 - 2266
mckenziehloo@gmail.com

SKILLS

Able to negotiate differences of
opinion in a professional and
unbiased manner

Capable of taking initiative and
meeting deadlines in project
management

Knowledgeable in regards to
MUTCD, HCM, and HSM

Proficient in ArcGIS and AutoCAD
design

Experienced with Microstation
and OpenRoads

AWARDS

ASCE ISWS Transportation
Design Competition - First Place

LANGUAGES

Fluent in Latvian with a two year
living abroad experience

INTERESTS

Tennis

Own and operate an event decor
and decor coordination company

Calligraphy and graphic design
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(310) 4365756 - aruiz8 @byu.edu - linkedin.com/in/antonruiz

EDUCATION

Brigham Young University
Bachelor of Science: Civil Engineering, Emphasis in Transportation
= GPA32
= BYUITE Student Chapter
= 2023 ASCE ISWS Transportation Competition First Place

April 2024
Provo, UT

Coursework: Traffic Engincering, Engineering Applications of GIS, Foundation Engineering,

Fluid Mechar

. Engineering Modeling

PROJECTS/RESEARCH

SPF Safety Modeling
Research Assistant
= Conducted a literature review for research assistants
= Developed skills in R programming
= Experimented in developing statistical functions using regression techniques

EXPERIENCE

March 2023 -Present
Provo, Utah

‘Avenue Consultants, Inc.
Traffic Engineering Intern

=" 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
CAD/GIS Specialist
= Managed CAD and GIS files for campus irrigation system
= Performed inventory
= Analyzed water rights usage

VOLUNTEER EXPERIENCE

May 2023-Present
Taylorsville, UT

April 2022-May 2023
Provo, UT

BYU ITE Student Chapter
Vice President

= 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

‘April 2022-Present
Provo, Utah

= Spanish
Portuguese

Eagle Scout

Soldering and Wiring
Arduino Programming
Python Programming
Lightsaber Design using CAD
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