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Executive Summary

PROJECT TITLE: Timpanogos special service district
PROJECT ID: CEEn_CPST_003

PROJECT SPONSOR: Lehi City

TEAM NAME: Tetrahedral Associates

BYU Capstone Team 3 has worked with Dr. Miler, Matt Dalton of Lehi City, as well as David
Barlow and Richard Mickelson of Timpanogos Special Service District (TSSD) to design
a pipeline that will permit Lehi City and Saratoga Springs to access the tertiary water
offered by TSSD, located at 6400 North 5050 West Utah County, Utah. The team set out
to find a viable route for pipeline connecting the proposed pump station at TSSD to Mini
Creek reservoir in Lehi City, Design pipe system geometry, assign a pump that would best
handle the headless of the pipe, and to create a cost summary sheet to give the client
some idea of cost. This was all to be accomplished by April 61, 2022, to be delivered to
the client during the lunchtime presentation. Deliverables to be included with this report
include but are not limited to, an ArcGIS map with the proposed route, pipe size, and
locations based on current population, a simple preliminary cost summary, and a
spreadsheet to estimate pipe design based on projected flow demands.

Page 2 of 26



N
BY U ENGINEERING CAPSTONE

Civil & Construction Engineering

Table of Contents

Table of Contents
3

List of Figures 4
List of Tables 5
Introduction
6
Schedule
Assumptions and Limitations
Design, Analysis, and Results
Related Issues 1
Lessons Learned
16

Conclusion 17
Recommendations
18
Appendix A
19

H O o

Page 3 of 26



BY U ENGINEERING

Civil & Construction Engineering CAPSTON E
List of Figures

Figure 1 10

Figure 2 10

Figure 3 11

Figure 4 12

Page 4 of 26



N
BY U ENGINEERING CAPSTONE

Civil & Construction Engineering

List of Tables

None

Page 5 of 26



EEE——
BYUENGINEERING CAPSTONE

Civil & Construction Engineering

Introduction

Timpanogos Special Service District (TSSD) is considering the possibility, headed in this
case by Richard Mickelsen, of allowing treated effluent to be returned to participating
cities as a tertiary water source. Lehi City would like to take advantage of this relationship
by installing a pipe that would bring their share of this tertiary water back to Mini Creek
Reservoir to be used by the inhabitants of the city as irrigation water. They would also like
to use the same pipeline to transport Saratoga Springs’ share of secondary water, as
Saratoga Springs could then pull this resource from Mini Creek Reservoir to transport
from there. The purpose of hiring BYU Capstone Team 3 is to design this pipeline,
including location, geometry, and cost estimate. These are to be finished by April 61", 2022
in the form of a final report, an ArcGIS map, a design spreadsheet, and a cost summary
sheet. This assumes that Lehi City and TSSD will continue to communicate and make
changes as necessary, and that this design’s costs and pipe geometry may change due
to future needs, as this project is likely not to take place for several years; the proposed
date given at the earliest is 2027.
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Schedule

The project began January 3, 2022.

Project will officially conclude on April 12, 2022.

Project will be presented to Lehi City on April 6, 2022.

Each Monday the team has met and milestones, accomplishments, and
challenges have been discussed and solutions provided.

e These Monday meetings with all their components are recorded in the weekly
status updates which are publicly available.
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Assumptions & Limitations

There were some limitations and assumptions made in the design process of this
pipeline. The easement currently used by TSSD along this route was not available for this
project and as such we assumed that Lehi City would be able to obtain ROW permits for
a 5-foot easement outside of the TSSD 20 foot easement that could not be used for the
purpose of this project. We were also very limited on the type of elevation data that we
could collect as Lidar and other such methods are not available to us. As such, a USGS 1
meter resolution DEM was used to collect said elevations. Such things as utility locations
were also beyond the scope of this project and the assumption that no conflicts would
occur was made. The assumption that TSSD would allow a pump station to be built on
their property was also made and that the pipeline followed the same path as that of the
60" sewer line that travels from TSSD to Lehi City simply offset by 12.5 feet. Cost
estimates were based on past projects, quotes from the current market, and at times
estimated by the team which could all change in the coming years and months.
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Design, Analysis & Results

Given Data:

In the beginning the information given was the starting and ending points, the
starting point being the TSSD plant and the ending point being Mini Creek Pond. This
information was discussed in a dinner meeting with Matt Dalton of Lehi City. This
eventually led to a meeting with TSSD and a discussion took place about such things as
water rights, location of current TSSD pipeline, and potential design flows. The discussion
of water rights is beyond the scope of this capstone project, however, TSSD provided a
shapefile of their current pipelines for the use of capstone group 3 see appendix 1.
Potential design flows were given originally to be 20 MGD however after a second
discussion with TSSD it was discovered that the 20 MGD was the total effluent flow that
they had to divide amongst the different municipalities and that an estimated 7 MGD
would be given to Lehi City. It was also recommended that the team contact Saratoga
Springs and to bring their shares to Mini Creek as well to be rerouted to them. After
contacting Saratoga Springs and discovering their lack of knowledge as to their own
water rights in this project an estimated 5 MGD was included in addition to the original 7
MGD for Lehi City.

Objective:

It has been the objective of Capstone Group 3 to design a pipeline, following the
60" TSSD pipeline to Lehi City, to carry tertiary treated water to Mini Creek Pond in Lehi
City.

Elevation Data:

The first step in this process was to find good elevation data. The first data
collected was from google earth, see figure 1 below, and gave the general impression of
the elevation of the path the new pipeline would take.
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RECLAIMED WATER TRANSMISSION PIPELINE PATHWAY

Figure 1: Elevation profile from Google Earth
A more accurate 1 meter DEM was obtained from the UGRC website from the 2016
Great Salt Lake and Utah Lake LiDAR Elevation Dataset. ARCGIS pro was then used to
clip and trim this dataset down to the desired area and the elevations as seen in figure 2
were gathered.
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Flgure 2: Elevation Profile from ARCGIS Using 3D Analyst

Easement Data:

Originally it was assumed that the 20 foot TSSD easement around the 60" Sewer
line being followed could be breached and that it was only needed to have a vertical
clearance. However, in a second meeting with TSSD it was discovered that the entire 20
foot easement must remain clear and that a 5 foot easement outside of this 20 foot
easement would need to be obtained by Lehi city before construction. It was assumed
that this 5 foot easement would be obtained directly north of the 20 foot TSSD easement
and that the line would follow that path all the way to lehi. Once the line was below the
pond it was discovered using Utah County Parcel Map that Lehi City owns the property
as well as the roadway surrounding the pond as it is shown below in Figure 3.
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Figure 3: Lehi City Easements and Proposed Pathway

The pathway that follows the 60" TSSD pipeline intercepts this property and the
proposed pathway at the bottom of the Lehi City Property. The final proposed pathway
is included in the appendix under A2.
Pipe Geometry and Design:

It was decided that the pipeline would be broken into segments based on when
the pipe would need to change angles. It was also determined that it would be buried 5
feet underground for current calculations though that can be updated in the design
spreadsheet and thus changed with ease. A pipeline profile was then created as shown
below in figure 4.
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Figure 4: Pipeline profile

Finding the diameter of the pipe was an iterative process that was solved for
using the calculation spreadsheet. This spreadsheet solves for the head loss using both
the Darcy Wiesbach and Hazen Williams equations. The spreadsheet will be given to the
client to use. The inputs required for either of the equations are the same and are
length, change in elevation, diameter, flow in MGD (millions of gallons per day), and
angle between current and next pipe subtracted from 180. As diameter is required to
solve for head loss an iterative process ensues in which the optimal head is found for
the best cost. In our case the only cost given by the many pipe companies that were
contacted was given for a 48 inch ductile iron pipe and as such this was our optimal
pipe for the present. In the future other quotes can be obtained and the diameter
changed as is seen fit. The head loss was found to be 0.24 feet and an appropriate
pump was selected to meet these requirements recommended by Rhino Pumps. The
recommended pump was a vertical centrifugal pump and the head loss requires two of
them each taking half of the flow. TSSD informed BYU capstone group 3 that, “For the
purposes of this study, please use a location on the west side of TSSD property,
towards the middle of the north south line, for the pump station. TSSD has not
identified an exact location at this time.” As such for the present this assumption was
kept.

Cost Estimate:

The calculation spreadsheet that will be given to the client includes a cost estimate
portion that takes as an input the unit cost and the amount needed. Many pump, pipeline,
and excavation companies were called during the process of this job in an attempt to
obtain cost estimates for this job. Unfortunately even after repeated attempts and many
messages left on phones and emails sent very few returned calls or emails were
observed. Rhino pumps, which was recommended by Matt Dalton, spoke with the team
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and were very helpful. They recommended two vertical centrifugal pumps that were about
§70,000 a piece for a total of $140,000. A general estimate from an employee of Alder
construction was for $800 a foot. After viewing the cost estimates of some other jobs in
American Fork area for pipelines it was discovered that this $800 dollar estimate likely
includes the cost of excavation and as such excavation was figured into this number. The
length of the line is about 21832.7 feet and as such the cost of pipe installation appears
to be about $17,466,167.98. These cost estimates can be seen in greater detail in the
calculation spreadsheet and are only estimates of the current prices. In the future the
rates and amounts can be changed in the spreadsheet to conform with the current
market.
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Related Issues

Effects of the pipeline on public health:

This water is treated effluent and as such will not be useful for human consumption. It is tertiary
water primarily to be used as irrigation water and must be advertised as such to avoid any
unfortunate misunderstandings of this point. It will also become much more important that the
sewage treatment plant that is discharging this water sets up more water quality testing as
certain bacteria or viruses surviving in these conditions could cause widespread problems to
those areas that are receiving the discharged water.

Effects of the pipeline on Public Safety:

This pipe when being constructed will involve lots of open trenches as well as oil burning
vehicles around sources of water such as the rivers and streams that are in the area. This
suggests that many precautions will need to be taken such as traffic control on roads as well as
oil spill kits to avoid infiltration into any system that could end in the injury of human beings.

Effects of the pipeline on welfare:

The cost of living right now in Lehi is high and as such this pipeline could bring less expensive
water to the public easing at least one of the burdens that most people struggle with which is
how to keep their lawns green and still be able to pay their utility bill. This of course has a
positive impact on human welfare. Lehi City of course will need to seek funding from
somewhere and if that is by some form of tax, though perhaps completely justifiable and
economical, will likely not be appreciated by the average taxpayer.

Effects of the pipeline on the geographic population:

This pipeline is intended to take 20 MG/day of treated water from TSSD in Lindon to Lehi city.
This water will be secondary and may be used to irrigate fields and water lawns. While the water
rights may or may not indicate that Lehi can take this water, the immediate effects would be a
lower water level in Utah lake, higher water amount in Lehi City, and more water for sprinklers,
and farms. This will allow better growth in farming areas, and cheaper water overall, unless the
cost of this project comes from raising taxes. Then the people will see the same cost or higher
per gallon of water.

Effects of the pipeline on the surrounding environment:

Currently, this water is being dumped into Utah lake, so this means that the overall volume of
Utah Lake will decrease by 73.711 acre-ft per day. This could lead to lower evaporation rates off
the surface area of the lake due to a minimally decreased depth which is caused by less direct
surface area. During the construction of this pipeline all construction vehicles will need to take
precautions when around bodies of water / storm water systems to ensure that a fuel spill does
not occur, and that if it does spill kits are on hand.

Effects of the pipeline on the surrounding animal and insect population:

Decreased surface area of the lake could lead to various issues with native species. Currently,
effort should be made to look into the possible negative effects that restricting flow to Utah Lake
could have upon the fish, frogs, water-skeeters, flies, and other members of the ecosystem.
Depending on the habitat of the animals and insects surrounding the lake bed, a decrease or
increase could have major consequences. If the specific insect or animal species require a
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muddy area to live properly, decreasing the level of the lake would increase the total muddy
areas, while continuing the flow from TSSD into Utah Lake would keep the muddy areas to a
minimum. A major species of concern is the June Sucker, which is limited in number and
endemic to Utah Lake and the Provo River. Lowering the water level of the lake slightly could
leave less area for the suckers to search for food, while forcing them out into the marginally
deeper areas of the lake. As Northern Pike have been spotted inside Utah Lake, any potential
change to the spawning areas of the June Sucker and hiding places for the young would need
to be considered carefully. While not directly in Utah Lake, the welfare of the animals inhabiting
Antelope Island needs to be considered, as the less water flowing into Utah Lake, the lower the
flow down the Jordan River into the Great Salt Lake. The lower the water level in the Great Salt
Lake, the more salinated the water will become, which could lead to the water becoming too
salinated for brine shrimp to survive, or the bison and antelope populations contained on
Antelope Island escaping into the surrounding valley. As bison are quite dangerous,
containment would need to be initiated, which could lead to injuries or death of the native animal
species around and on the lake.

Effects of the pipeline on neighboring populations:

This pipeline would bring more secondary water directly to Lehi City. From Lehi, Saratoga
Springs would be able to pull more water according to the water rights currently possessed. The
increased use of water could lead to more available primary water for urban exp, which would
lead to more primary water being sent to water sanitation plants for recycling while the TSSD
secondary water would go to agriculture. Depending on the factors involved, this could be both
positive and negative. Additional primary water means that the Central Utah Water Conservancy
District may have more primary water to send where needed, or that Lehi could build more
residential neighborhoods and complexes, which may alleviate some of the rising costs of living
in or near Lehi City as demand currently is quite high with few options.

Effects of pipeline on economic factors:

This tertiary water could reduce the amount of pressure and reliance that members of the Lehi
City community have on the city’s primary and secondary water systems. This could reduce the
cost of living due to high water prices as well as provide more water for other uses, cosmetic or
agricultural. The cost of the project could easily be justified, according to our own calculations,
by a simple flat rate cost to run the water each month over time compared to current water
costs. Cities cannot properly expand without water, so the more water an area has, generally
the better. If the surface area of Utah Lake is negatively affected, this could also provide more
incentive to build causeways over Utah Lake and several islands to limit surface area exposure
to evaporation. The less surface area on the lake, the less water loss and more water that can
be used by the surrounding community. However, due to the current medium to low precipitation
period in Utah, every drop counts in Utah Lake, so pulling water at this time or 7 years in the
future may not be the best economic decision possible. Studies would need to be performed or
examined regarding the effects on the economy due to this project’s potential completion.
Increasing the depth of Utah Lake has the positive factor of possible limitation on algae bloom,
as well as more water sent down the Jordan River to the Great Salt Lake, which is responsible
for a major portion of brine shrimp production and exportation. The less water sent through the
Jordan River, the greater the likelihood that the salt content of the Great Salt Lake will increase
and become too salinated for the shrimp. As well, decreased flow through the Jordan River
would lead to lower water levels around Antelope Island, which could lead to the current wildlife
population of the Island escaping and causing property damage to surrounding communities or
decrease to the limited bison and antelope populations inhabiting the island.
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Lessons Learned

Perhaps the biggest challenges encountered by BYU Capstone team three during the
design of this pipeline is communication with clients and stakeholders. This challenge of
course is only accentuated by the fact that the members of team 3 are students and this
project is far enough out that the current projects of client and stakeholders have much
more weight. It was only discovered at the very end that TSSD, for example, wanted a
Microsoft Outlook meeting to be set up for formal meetings and a thorough agenda
attached so that its members which rely heavily on their outlook calendars to schedule
their professional lives could be adequately notified and prepared for those meetings.
This is common in the industry right now but is not discussed in BYU undergraduate
studies. Phone calls, emails, and in person visits alike were not sufficient in this case. It
is important to find how any one organization works in order to know the best form of
contact for that organization.

Another challenge of course is communication from within the team itself. There were
several times when members of Team 3 misunderstood their particular responsibilities
or at times it felt as though all four members would design the pipe a different way.
Through weekly team meetings and discussions as well as the help of the faculty here at
BYU, such challenges were overcome. In the wake of these communication struggles the
importance of a team lead as well as weekly conversations and updates became
essential through all of this. Asking the question, “what are my responsibilities this week”
became an essential part of each meeting and the last portion of the status update came
to contain the names of the team members with each of their responsibilities listed. When
feelings were hurt or confusion abounded, it was important for the team to discuss the
whys and come up with a solution to move forward. This habit lead to many successes.
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Conclusions

From the results of this project BYU capstone group 3 has concluded that the best
course of action due to information available is to obtain a five foot easement outside of
TSSD’s twenty foot easement containing their 60” sewer line and following the proposed
path as shown in the appendix A2. In this five foot easement a 48" ductile iron pipe should
be placed at a depth of five feet deep and two vertical centrifugal pumps placed at the
given location on TSSD property. However it is also to be concluded that many of these
things could change with the changing economy and development of this program by
TSSD. Therefore a continued communication should be held with TSSD. Our team has
arrived at these conclusions by way of calculating the head loss iteratively by the way of
the Darcy Weisbach and Hazen Williams equations, by obtaining accurate elevation data,
and by communicating with TSSD as well as Lehi City. The contact of many construction
companies has also been included as well as Saratoga Springs.
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Recommendations

It is strongly recommended by BYU capstone group 3 that Lehi City perform the
following actions:

e Keep in close contact with TSSD and inform them more clearly of the water rights
Lehi City has access to as well as locations that Lehi City could place a pump
station on TSSD property.

e Reevaluate the validity with current information before making any decisions as to
the construction or planning of this project.

e Keep a close eye on the market as far as cost for pumps, pipe, and excavation
costs and update the costs when this project is reevaluated.

e Update calculations if a different pipe geometry or path is selected and reevaluate
pump size and pipe diameter.

e Follow up with Saratoga springs as to whether or not it would be in their best
interests to pipe their flow into Mini Creek Pond as well and if not reevaluate the
study with a different flow.
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A1: Existing 60" Sewer Line shapefile obtained from TSSD
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Derek Warren
(385)314-5322 - derek leray warren/@ gmail com
EDUCATION
Brigham Young University Apr2022
Bachelor of Science/Arts: Civil and Environmental Engineering. Emphasis in Water Fesources Prove, UT
* GPA 3.0

*  ASCE Member 2018-2022
*  Hydraulics, Fluid Mechanics, Chemistry 105, AreGIS, Surveying, Soils and Foundations

SEILLS (Focus on Hard Skills)

Proficient- VBA, Excel, AutoCAD, Autolisp, general problem solving and Portuguese
Moderate- Word documents, ArcGIS

Beginner- Python, E. programming

EXPERIENCE
Horrocks Engineers Apr 201 8-Current
CAD Designer Pleasant Grove, UT

* Designing -4 telecom footprints per month, expanding access to fiber internet

* Collaborating with clients, cities and DOT’s to efficiently build out footprints

» Implementing new systems of code to improve the company’s speed and efficiency in design
Drainage and Flood Mitigation Intern

*  Using vanious software’s to design n%zg and spur placements for scour protection.

* Collaborating with clients, cities and DOT’s to efficiently design chanmel protection.
* Some 1-D and 2-D modelng of watersheds.

C-A-L Ranch Stores Feb 2014-June 2013
Oect 2017-Mar 2018
Sales Associate Spanish Fork, UT

* Created new systems of display and organization to better appeal to customers
*  Advertised premium products to potential customers resulting m profit

VOLUNTEER EXPERIENCE
The Church of Jesus Christ of Latter-Day Saints Oct 2015- Oct 2017
Full-time Missionary Porto, Portugal

* Teaching and planning for several discussions per day leading to the education of the Portuguese people

* Coordinating within several levels of leadership within the mission to achieve mission goals

»  Serving the Portuguese people including mannal labor within the communities
SKILLS/INTERESTS/ACHIEVEMENT S/ABILITIES

Fluent in Portuguese

Eagle Scout 20135

Regent Scholar 2018-2020

Dedicated time to farm labor resulting in strong work ethic
Fly-fishing, Backpacking, and spending time with family
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BRADEN A. VANCE

385-250-904 3 =0 Vanced

Education
Brigham Young University Bachelor of Science — Civil & Environmental Engineenng

Giraduation Date: Apnl 2022
GiPA: 323
E.IT. - Completed FE Exam in March, 2021 with passing grade

Work Expenence
Central Utah Water Conservancy District Asset Management Intern, April 2021 - September 2021

Extensively used as-built drawing sets to redline assets and venty exact details

Bailt out registry for new and upcoming assets and logged details in proprietary CUWCD system
Carefully photographed assets in place

Completed detatled facihity boundary and asset cutolt drawing sets tor 2 water treatment plants

Union Pacific Railroad Engineering Intern, Industry & Public Projects, May 200% — August 2019

Designed and instituted crossing diagnostic reference cards for all Union Pacific

Met with local authonities to begin agreements for downtown Cmaha greenspace project
Labored in maimtenance of way crews repairing irack and constructing the Yuma 350 bridge
Closed out 68 safety enhancements with TXDOT and surrounding state authorities

Traffic Enforcement Supervisor, BYLU Police, Provo, UT, October 2018 — Present

Actively managing and training officers on correct traffic guidance and crowd management
Maintaining police vehicles and equipment through maintenance scheduling and cleanings
Ensunng the safety of tens of thousands of university patrons dunng special events
Designing and implementing traffic dispersion patterns

Volunteer Expenience
Ecclesiastical Representative, The Church of Jesus Christ of Latter-day Saimnits, Massachusetts,
September 2014 — August 2016

Managed 1({) apariments & 3 storage units including egquipment purchasing and transportation
Prowided leadership, development, and instruction for fellow representatives
Actively served in administration role for over 430 individuals and families

BY5A Eagle Scout Project, Primary Children’s Hospital, Salt Lake City, Utah, Jan 2000 — Aug 2010

Developed and constructed over 1000 comfort items for children exiting surgery
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Catalin “Cat” Calancea

166 E TE0 M. C UT 24057 - 801-369-3334 - - .
TSR X S e T80 S3T RSP PR S, [ ——
151 ol M, Ulrem, U1 @543 7 - aUl-20%-23 3% - CHAnETaray iy anmg. Com

Experience

Journeyman Electrician 201E-Present

X3 Sqffing
Electrician duties meludmg:
Bendmng Pipes, installing panels.
Pulling, stmpping, landing wires.
Fire alarm and zecurtty.
Motable job sites including: Faising Came’s, Hillerest High School, Utah First Bank,
UCCu.

Journeyman Electrician 2006-2012, 2014-2018
Team leader - 5TF Electric
Electrician duties meludmg:
Bendmg pipes=.
Wirmg Industrial, commereial and rezidential.
Outlet mstallation.
All lighting types.
In chargs for Fire Alarm and Security Svstems at YWCA, Alta Clime
Motable job sites incloding: Super Target, YWCA, Huntsman Centar, Oguirrh
Templa, Nenropsyehelogical University of Utah.

Journeyvman Electrician 2012-2014
Utzh Data Canter (LD
Taam leader - Ludvik Elsctric
Elscinician duties meludng:
In chargs of Fire Alarm at Visttor Canter (VCC).
Commuszionmg for Secunty at the Vizitor Canter.
Troubleshootmg and piping for COMM and Fire Alarm at CP2.
Panels, bendmg IMC, EMT and Rizid.

Education

B.5. in Civil Engineering | Currently Enrollad BYT

Achievemenis

* Bilmgual — flusnt m both Fomanian and English,
¢ (reated projects usmg CAD and REVIT, and sometimes on the job sife on demand
¢ (reated line graphs usmg Excel, and small programs using C++.
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Catalin “Cat” Calancea

366 E 760 M, Crem, UT 234057 - 301-362-3334 - caiandtaa@yaboo. com

¢  Cultivats pozitree customer and colleagnes’ relationship.

¢+  Worked beyond requirad hours to assure 100% accuracy m mesting company
deadlinez, resulting m high customer safizfacton.

¢ Mlanaped teams and overzes projects that mvolred Fire Alarm and Secunty Svstems.

*  Cultivatad relationships with National Securtty Agency and the U85, Army Corpe of

Engineers m mesting deadlines.

Workmg az Joumevman Elactrician haz helped me to buld a good athic code, and a zood relationzship
with customers. Tha income has helped me to mamtain a pood finaneial sfuation at home as knskand
and father, and at school as 2 stndant.
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Sarah Jaen McClellan
(440) 834-0291 - smcclel6@byu.edu - linkedin.com/in/sarah-mcclellan

EDUCATION
Brigham Young University, Provo, UT —B.S. Civil Engineering

Graduating Dec 2022 GPA: 3.82

Skills and Activities:

e Programming Languages: e Leadership: e Clubs and Memberships
VBA, Python, HTML, R Delta Alpha Pi Honors Society BYU ASCE; National and BYU Student
* Software Chapter, Advisory Board Member Chapter
ArcGISPro, Autodesk Revit, Auto BYU Women in Civil Engineering, Delta Alpha Pi Honors Society
Civil 3D, SketchUp Executive Officer Society of Women Engineers
e Languages: Website Manager Geo-Institute
Mandarin Chinese BYU Women in Civil Engineering
Spanish BYU Chinese Club

RELEVANT EXPERIENCE
Tiny House Owner-Builder — Burton, OH

Auc 2015 - Pre

Featured in Mother Earth News Magazine 2017 and associate lecturer at the Mother Earth News Fair 2012-2017, and 2019

ecame Viral YouTube video via collaboration with Relax Shacks author Derek Diedricksen, lectured as guest

House tour

speaker at author’s 2019 tiny homes workshop

Teaching Assistant — BYU, Provo, UT
A st 2
Instruct a twice-weekly recitation section for CE EN 204 Enginee

Present

3 Mechanics: Dynamics

-Conduct additional review sessions as needed, including meeting with students one-on-one for individual help

UAV Undergraduate Research Assistant — BYU, Provo, UT
May - August 2020

-Co
photography throughout the project (both GoPro 360 degree and conventional photography) and basic model rendering

inated ground level activity to enable drone pilots to conduct safe aerial photography, aided in ground level

Geotechnical Undergraduate Research Assistant — BYU, Provo, UT

January - July 2020

-Compiled and digitized borehole logs and liquefaction vector maps into a standardized database from a diverse array of
documentation of major earthquakes from around the world to contribute to the Next Generation Liquefaction Project

Strawbale Schoolhouse Foreman, Kelly’s Working Well Farm — Chagrin Falls, OH

June — September 2016

-Supervised a crew seasonally fluctuating from 5 skilled builders to 45 volunteers from the community,
-Demonstrated light straw clay and strawbale building methods to volunteers and directed change orders as needed

VOLUNTEER EXPERIENCE
Fulltime Volunteer Religious Organization Representative — Utah Ogden Mission, Ogden, Utah
June 2017 - December 2018

-Taught, trained, and communicated with local community leaders and residents in both Mandarin Chinese and English
Contributed to local community service projects an average of 10hr/week

Served on an organization-wide leadership board, undertook specific assignments to support service operations

Humanitarian Build— Nine Mile, Jamaica

Janua

Coordinated with community leaders and a small humanitarian work crew to build a community bath house and safe

burning outdoor kitchen with locally sourced natural and recycled materials in Nine Mile, Jamaica
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