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Introduction 
 
 
PROJECT TITLE:  WOODLAND HILLS SNOW-RUNOFF DRAINAGE OPTIONS 
PROJECT ID:  CEEn_2018CPST_007 
PROJECT SPONSOR: Woodland Hills 
TEAM NAME:  SHOF 
 
 
Team SHOF will be working in collaboration with Jones and DeMille Engineering and the City of 
Woodland Hills to assess the existing snow-runoff drainage suggest improvements that 
complement the character of the City and prepare for the 10-year storm event. Doctor Dan Ames 
from the Department of Civil and Environmental Engineering at BYU will provide technical and 
academic support to the team throughout the course of the project. The project will be divided into 
three tasks: data collection, system analysis, and recommendations. Deliverables will include a 
GIS map indicating drainage basins, input and output points, city boundaries, watershed 
delineation, and the existing drainage capacity. In addition, a final report will be compiled to 
provide suggestions to the City that include typical design drawings and unit price estimates. A 
preliminary map and report will be submitted on March 14, 2019 to allow the City and Jones and 
DeMille the opportunity to provide feedback and revisions before final submission.  
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Proposed Work Plan 
 
Task 1: Create the GIS Map 
 

• Projected deadline: December 10, 2018 
 
Task 1 consists of three parts: data collection, processing, and compiling into a GIS map of 
drainage basins and flow patterns. Data collection will be facilitated by GIS analysis at BYU lab 
facilities to identify drainage basins and base map boundaries. The team also anticipates routine 
visits to Woodland Hills during data collection to become acquainted with the character of the 
community and to identify potential areas of concern. Once sufficient data is collected, the team 
will build a GIS map that will show the current drainage lines, output points, and delineate the 
local watershed. At the end of task one, the team will prepare for task two by determining the 
design criteria such as the modeling, spreadsheets, and parameters that will be used to perform 
the analysis. 
 
Task 2: Determine and Analyze Drainage Flow 
 

• Projected deadline: February 8, 2019 
  
Once the layout of the drainage basins and distribution system is mapped via ArcGIS, the team 
will determine the amount of flow carried through the system according to the 10-year storm 
event criteria. This data will be acquired from past rainfall intensity records and the local rainfall 
gauge. It is anticipated that this task will primarily be carried out at the lab facilities at BYU. 
This data will also be added to the GIS map. 
 
Task 3: Suggested Improvements 
 

• Projected deadline: March 14, 2019 
 
After the drainage system layout and flow is known and charted on the GIS map, the team will use 
the data to identify areas at risk of flooding. In collaboration with the City of Woodland Hills, new 
facilities and culvert sizes will be recommended according to low impact development standards 
to preserve the existing character of the community. This will most likely involve meeting with 
the City to discuss expectations and priorities. Each alternative will include typical design 
drawings (such as drainage swales or culvert crossing) and unit price estimates according to the 
standards provided by the City and Jones and DeMille Engineering. 
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Schedule 
 
 

 

 
 
 
 

• Weekly team meetings on Fridays at 12pm 
• Biweekly meetings with Dr. Ames on Fridays at 10am 
• Biweekly meetings with Ted Mickelsen 
• Meetings with the Woodland Hills city council 
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Facilities, Tools, Data and Equipment 
 

The tools needed to complete Task 1: ArcGIS Pro, to create the GIS map (obtained through 
Brigham Young University); and Google Maps, to locate the drainage basins near Woodland Hills 
(free software). The data needed to complete Task 1: locations of drainage basins near Woodland 
Hills (obtained through Google Maps), and drainage flows near Woodland Hills (obtained through 
Utah online GIS data). No specialized equipment or facilities, outside of BYU computer labs, are 
required for Task 1. 
 
The tools needed to complete Task 2: HecRAS, hydraulic modeling software to perform hydraulic 
analysis (free software); and Microsoft Excel, for data processing before hydraulic analysis 
(obtained through Brigham Young University). The data needed to complete Task 2: rainfall data 
for the Woodland Hills area (obtained through Utah online data and an onsite rainfall gauge). No 
specialized equipment or facilities, outside of BYU computer labs, are required for Task 2. 
 
The tools needed to complete Task 3: AutoCAD, drafting software to create conceptual drawings 
of the culverts and riprap designs (obtained through Brigham Young University); and Public 
Works Costbook based spreadsheet, budget data book for price estimation of culverts and rip rap 
designs (obtained through Jones and DeMille Engineering). The no additional data needed to 
complete Task 3 other than price estimations from the Public Works Costbook. No specialized 
equipment or facilities, outside of BYU computer labs, are required for Task 3. 
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Project Budget 
 
 

Items Budgeted Hours per 
Team Member 

Task 1 - Creating GIS Map  
Determine Design Criteria 2 
Data Gathering 4 
Site Visits 5 
Processing Data 4 
Building Map 5 
Task 2 - Determining Flow and Analysis  
Research 8 
Site Visits 4 
Analysis of Data 5 
Task 3 - Consultation  
Design Culverts 5 
Design Riprap 5 
Produce CAD drawings 7 
Contingency  

 6 
  

Total Hours 60 
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Deliverables 
 
Below is the list of deliverables that qualify as the project’s exit criteria: 
 

• GIS map of drainage basins in the Woodland Hills area 
• Analysis of drainage flows 
• Recommendations for culvert and rip rap sizing  
• Descriptions and conceptual drawings of recommended LID improvements 
• Unit price estimates for all recommendations 
• Short regular status reports documenting challenges, solutions & progress 
• A final report with design alternatives for the project that include economic and 

environmental considerations 
• A poster reflecting a summary of your project to be presented to student, faculty and other 

interested individuals in the final undergraduate seminar 
• A presentation summarizing your project to be presented to your sponsor 
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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 license professional engineer. 
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Statement of Qualification 

 
 
Dr. Daniel P. Ames, PE 

• Professor in Civil & Environmental Engineering at Brigham Young University 
• Research in hydroinformatics, water science big data, geographical information systems 
• Editor in Chief of the journal, Environmental Modelling & Software 
• Doctor of Philosophy, Civil Engineering from Utah State University 

 
Ted Mickelson, PE 

• Director at Jones and DeMille Engineering 
• Expertise in water transmission and distribution, large scale projects, sewer collection, 

drainage facilities, pump stations 
• Bachelor of Science, Civil Engineering from the University of Utah 

 
Councilman Paul MacArthur 

• City Councilman of Woodland Hills 
• Juris Doctor, Law from J. Reuben Clark Law School at BYU 

 
Corbett Stephens 

• City Public Works Director of Woodland hills 
 
Hanna Opdahl 

• Bachelor of Science, Civil Engineering from Brigham Young University 2019 
• Relevant Courses: Geomatics, Fluid Flow Theory, CAD Drafting 
• Preformed research on Water system master plan 

 
Nicole Hastings 

• Bachelor of Science, Civil Engineering from Brigham Young University 2019 
• Relevant Courses: Geomatics, Hydraulic Engineering, Fluid Flow Theory, CAD Drafting 
• Experience in AutoCAD Civil 3D 
• Storm Water Drainage System Analysis project 

 
Ryan Smart 

• Bachelor of Science, Civil Engineering from Brigham Young University 2019 
• Relevant Courses: Geomatics, Hydraulics Engineering, Fluid Flow Theory, CAD Drafting 
• Experience in Revit 

 
Daniel Fiso 

• Bachelor of Science, Civil Engineering from Brigham Young University 2019 
• Relevant Courses: Geomatics, Fluid Flow Theory, CAD Drafting 
• Work experience in AutoCAD 
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