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Introduction 
 

PROJECT TITLE:  North Union Canal Feasibility Study 

PROJECT ID:  CEEn-2016CPST-012 
PROJECT SPONSOR: J-U-B Engineers 

TEAM NAME:  JJD 

 

This proposal provides a three-phased work plan, a list of necessary equipment, tools, and data, a 

project schedule, a budget for time allocation, a performance standard, a list of outside 

consultants, and a summary of qualifications.  

Work will be divided into three major phases. Phase 1 consists of information gathering by 

means of site visits, accessing public information, and communicating with canal owners. Phase 

2 consists of data analysis. Information gathered in phase 1 will be combined to create a map of 

the canal and easements detailing current canal conditions, hydraulic capacities, and property 

ownership. Phase 3 is the design phase. A design for piping of the canal will be created, as well 

as at least one alternative design. Each design will include water flow estimates, cost estimates, 

and other values to facilitate comparison of benefits of different designs.  

This project in phase 1 will require use of bicycles, a GPS-enabled camera, measuring tape, 

various resources already provided by J-U-B Engineers (maps, soils reports, survey data, flow 

data, etc.). In phase 2, a shapefile editing software such as ArcGIS will be required. Phase 3 will 

require a drafting software such as AutoCAD.  

The project schedule will begin with proposal approval on December 6, 2016. Locating items 

using GPS will be completed by April 8, 2017. Piping final design, GPS layers, and feasibility 

report will all be submitted by April 10, 2017. On that day, the project summary will be 

presented.  

The project will take an estimated total of 225 man-hours, with 18 hours for initial site visit, 25 

hours for meetings, 168 hours for map creation and design, and 14 hours for project summary 

preparation and presentation. 

Though not licensed professionals, our performance standard is to submit a timely, useful 

feasibility study of professional quality. 

The study will involve J-U-B representatives Mark Christensen and Jocelynn Crowther, 

Capstone Project Manager Jake Nelson, as well as consultation with BYU professors Rollin 

Hotchkiss, Norman Jones, James Nelson, and Daniel Ames.  

With experience in fluid flow and hydrology, surveying, AutoCAD, and ArcGIS, Schwichts’ and 

Reidhead are qualified to prepare a feasibility study for the North Union Canal. 

We are confident that our team is the best choice for the canal feasibility study, and we look 

forward to working with J-U-B Engineers.  
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Proposed Work Plan 
 

 

We propose preparing the feasibility study in three phases:  

 

Phase 1 will consist of information gathering. As noted in the RFP, some information has already 

been made available in PDF format along with some survey information. In the opening stages of 

creating the study, we will conduct an extensive site visit along the length of the canal to take 

pictures and record general conditions, to include the condition and location of all  

● Hydraulic structures  

● Canal or Road crossings  

● Large cracks in the canal and  

● Any existing obstacles along or in the canal.  

Using the same techniques and tools, we will measure the dimensions of the canal in various 

locations, thus developing a detailed picture of the current canal conditions. By accessing public 

information and communication with the canal owners, we will develop a detailed map of all canal 

easements and a record of land ownership along the canal. 

 

Phase 2 will consist of data analysis, with currently existing information and the information found 

in phase 1 being added to shapefiles, hydraulic calculations, and a collection of photographs 

showing the condition of the canal and easement, among other products. 

 

Phase 3 will consist of design, which will follow naturally from conclusions drawn from our 

analysis. At least one canal piping design will be created, in addition to at least one plan alternate 

to piping the canal. As a part of both of these designs, a design for an automatic diversion structure 

to replace the existing structure at the head of the Lindon Reservoir III will be completed. Each of 

the designs will include calculations, drawings, and project phasing. Phase 3 will also include the 

creation of estimates showing water flow requirements to meet existing and future needs, water 

savings with piping design and alternative design(s), total construction cost and cost per phase 

associated with both designs, any environmental considerations, and recommendations for funding 

the project.  

 

These phases are not as discrete and separable as they might seem. Analysis will doubtless show 

us something that we forgot to find in phase 1, and it would be difficult to conduct useful analysis 

without at least a general idea of what the end design might 6 look like. As the work is conducted 

carefully, waste will be eliminated and efficiency maximized. 

In order to achieve these plans, we will be meeting to work together several hours every week, in 

addition to working individually on our own parts of the project. Each Monday, Wednesday, and 

Saturday, we will meet from 0800-0900, 0800-0900, and 0800-0930 respectively. Each team 

member will work for about 3-4 hours each week on their own, and site visits will take place 

occasionally, but not on a weekly basis. 
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Schedule 
 

 

○ Extended Site visit with analysis of canal base – November 29th  

○ Proposal approval – December 6, 2016  

■ Meeting with all parties to reconnect and update – December 14  

■ Organization and analysis of data available – January 7th  

■ Organizational Meeting to reconnect and update – January 14  

○ 1/4th of items located using GPS – January 21, 2017  

○ 1⁄2 of items located using GPS – February 4, 2017  

■ Organizational Meeting to reconnect and update – February 14  

○ 3⁄4 of items located using GPS – February 18, 2017  

○ Conceptual designs completed – February 25, 2017  

■ Organizational Meeting to reconnect and update – March 14  

○ Piping preliminary design completed – March 18, 2017 

■ Organizational Meeting to reconnect and update if needed – April 3  

○ Locating items using GPS completed – April 8, 2017  

○ Piping final design completed – April 8, 2017  

○ GPS layers submittal – April 10, 2017  

○ Final piping design submittal – April 10, 2017  

○ Feasibility report submittal – April 10, 2017  

○ Project summary presentation – April 10, 2017 
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Facilities, Tools, Data and Equipment 
 

 

● Phase 1  

○ Bicycles, for traveling length of canal in extensive site visit  

○ GPS-enabled camera, for easy upload of canal photos into shapefile 

○ Measuring tape, for measuring canal cross sections, hydraulic structures, crossings, 

cracks and damage and obstacles  

○ Various resources already provided by J-U-B Engineers  

■ Maps  

■ Soils reports  

■ Reports and documents  

■ Survey data  

■ Flow data  

● Phase 2  

○ Shapefile editing software such as ArcGIS, for creating map including flow data, 

photographs, etc.  

● Phase 3  

○ Drafting software such as AutoCAD, for creating design drawings 
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Project Budget 
 

 

■ Extended Site visit     18 man-hours  

■ Meetings, to reconnect    5 man-hours * 5 meetings  

■ Organize & Analyze Data    12 man-hours  

■ GPS phase 1     12 man-hours  

■ GPS phase 2     12 man-hours  

■ GPS phase 3     12 man-hours  

■ Conceptual Design     12 man-hours  

■ Piping Prelim. Design    24 man-hours  

■ GPS final phase     24 man-hours 

 ■ Piping final Design    24 man-hours  

■ GPS layers submittal    12 man-hours  

■ Collaboration of Feasibility Report 24 man-hours  

■ Project Summary Preparation   12 man-hours 

 ■ Project Summary Presentation   2 man-hours  

 

Total: 225 man-hours 
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Performance Standards 
 

 

It must be understood at the outset that our student team will provide the work for this Capstone 

project “as is.” Our results cannot be construed as work provided by licensed professionals and 

cannot be used as “stamped deliverables” without first being reviewed, approved and stamped by 

a qualified license professional engineer. We will strive to provide a product that will be helpful 

and worthwhile, and we will do everything we can to ensure that J-U-B Engineers is pleased 

with the results of our work. We will consider ourselves to be successful in this project if we 

submit a useful, timely, and complete product in a professional format, after having learned and 

grown from our work.  
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Statement of Qualification 
 

 

All members of the team have taken courses in environmental engineering, hydraulic and fluid 

flow theory, AutoCAD, ArcGIS, computational methods, soil analysis, statics, calculus, and 

differential equations.  

Daniel Schwicht, graduating in April 2017, has emphasized in geotechnical and foundation 

engineering after early exposure through work as a soils lab and field technician. His geological 

understanding has also been bolstered through illustration work with consistent feedback from 

world-renowned geologist Ron Harris. His interests and experience in geology and soil behavior, 

including permeability through strata, stability, and settlement, qualify him for work on the canal 

feasibility study.  

Jeffrey Schwicht, graduating in April 2017, has studied water resources and hydrology with special 

emphasis, qualifying him especially for the subject of the feasibility study. Additionally, due to 

his decade of experience in construction materials testing, quality assurance and quality control, 

Jeffrey has great insights into constructability, relations between contractors, consultants and 

owners, and a wide-angle understanding of construction paralleled by few college seniors.  

Josh Reidhead, graduating in December 2017, is currently emphasizing water resources due to an 

early fascination with water in all forms. He has gained some practical knowledge in various Civil 

Engineering-involved disciplines while working closely with professionals in multiple internships. 

He loves learning, and is eager to stretch himself by tackling any new task. 
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List of Outside Consultants 

 

 

Mark Christensen – Project Manager at J-U-B Engineers, Inc.  

(801) 226-0393  

mlc@jub.com 

 

Jocelynn Crowther – Design Engineer at J-U-B Engineers, Inc.  

(801) 226-0393 

jcrowther@jub.com  

 

Jake Nelson – Capstone Project Manager  

(801) 857-7222  

jake.nelson7@gmail.com  

 

Rollin Hotchkiss – Hydraulics and Water Resources Professor, Department Chair, BYU  

(801) 422-6234  

rhh@byu.edu  

 

Norman Jones – Seepage and Groundwater Modeling Professor, BYU  

(801) 422-7569  

norm@byu.edu 

 

Daniel Ames – Water Resources and Geospatial Technology Professor, BYU  

(801) 422-3620  

dan.ames@byu.edu 

 

James Nelson – Hydrology and GIS Professor, BYU  

(801) 422-7632  

jimn@byu.edu 
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Team Resumes 
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