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Executive Summary 
 
PROJECT TITLE: Environmental Study for Arrowhead Project 
PROJECT ID: CEEn-2017CPST-002 
PROJECT SPONSOR: Bob Tandler 
TEAM NAME: MWM Engineering 
 

The Arrowhead Center Development Project is a research endeavor for the Arrowhead 
building and surrounding site, owned by Fritzi Realty and located in Spanish Fork, Utah.  The 
overall project has been broken up into various components, and MWM Engineering researched 
and developed ideas regarding the environmental aspects of the site.  The aspects being considered 
primarily include the environmental impact the project will have on the site and water resource 
needs.  In preparation for this report, MWM Engineering examined the site itself, existing 
documents/studies of the project, and public works information from Spanish Fork City and the 
federal government.  MWM gathered information from the research, coordination from the other 
research teams, and desires from the project sponsor. 
 

MWM Engineering is committed to providing quality service to Fritzi Reality as we work 
with the other teams from BYU to develop creative and efficient solutions for the Arrowhead 
Center Development Project. 
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Introduction 
 

Purpose 
The purpose of this report is to present MWM Engineering's findings regarding the 

environmental study and water resource needs of the project.  It discusses potential environmental 
challenges and what further studies will need to be performed by qualified professionals.  It also 
discusses the water resource needs for the site, namely culinary water, sanitary sewer, and storm 
water. 
 

Background 
The Fritzi Realty property is divided into 4 different parcels.  Parcels 1, 2, and 4 are 

currently undeveloped.  Parcel 3 is currently occupied by a large warehouse and being rented out 
as industrial space.  The Arrowhead project looks at using these parcels for both residential and 
commercial use.  MWM Engineering’s portion assesses how this project will affect the 
environment and the utility demands.   
 

Scope 
For each of the four parcels, analyze what impact any development will have on the 

environment.  In addition, determine the utility requirements of the development.  These findings 
will be discussed in this report. 
 

Objectives 
MWM Engineering seeks to fulfill their scope through the following objectives: 
• Review and compile existing environmental documents. 
• Determine which environmental documents need to be updated. 
• Determine possible environmental surveys that need to be completed. 
• Determine the utility requirements of the given land uses. 
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Schedule 
 
 

Table 1: Schedule of Activities 

DATE EVENT 
10/20/17 Kickoff meeting 
10/30/17 Submit proposal to BYU 
11/15/17 Submit proposal to Fritzi Reality 
11/20/17 Perform site visit; begin reviewing 

environmental and utility information 
11/27/17 Brainstorm session 
12/1/17 Submit monthly report 
12/11/17 Review ideas, create action plan for further 

research 
12/22/17 - 1/5/18 Holiday break 
1/8/18 Submit monthly report 
1/11/18 Team meeting 
1/29/18 Submit monthly report 
2/8/18 Meeting with Stanley Consultants 
2/15/18 Team meeting 
2/26/18 Submit monthly report 
3/5/18 Submit 50% report 
4/2/18 Submit monthly report 
4/12/18 Sponsor presentation  
4/12/18 CEEn seminar presentation 
4/12/18 Present poster to ASCE CUB 
4/18/18 Submit final report 
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Assumptions & Limitations 
 

Some of the major assumptions made involve water resources.  The first main assumption 
made was that culinary water lines will reach the project location and provide adequate water 
pressure.  In other words, the Spanish Fork City will have the infrastructure needed to adequately 
cover the project’s water resource needs outside the project boundaries.   

 
It is assumed that the amount of sewage generated per household/business is 80% of the 

culinary water used.  This value was given by professional engineers at Stanley Consultants. 
 
In the new storm drainage calculations, several assumptions regarding the soil curve 

number, number of sumps, and allowable storm discharge were made.  These are discussed further 
in the "Storm Water" section below. 

 
The largest limitation we came across was the minimal knowledge we had prior to this 

project in water resources and environmental engineering. One of the biggest factors that helped 
us become informed on these topics was talking with experienced professionals in those fields. 
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Design, Analysis, & Results 
 

Environmental 
As shown in Table 1, the MWM Engineering team met with Stanley Consultants in their 

office on February 8, 2018 with Rick Black, Principal Environmental Planner and Greg S. Thomas, 
PE. They provided valuable direction for environmental and water resource needs for the project.  
Among their comments, they suggested the assumption that the utilities outside the project were 
sufficient to handle any planned development.  They suggested several environmental studies that 
could be conducted, including a wetlands survey, a federal NEPA analysis, and/or a cultural 
resource survey. 

 
One test that was performed was done using the Information for Planning and Consultation 

location explorer provided by the U.S. Fish and Wildlife Service, also known as an IPaC resource 
list.  This area has probability to be home to threatened or endangered wildlife including birds, 
fish, and certain types of plant life.  It is permissible to build in the area if none of these birds are 
nesting in the area when construction starts.  If there are signs of the birds already living there, 
then construction in the area will possibly be stalled until the birds vacate the nests.  Figure 1 
shows the breeding season and probability of presence for some of the possible protected birds 
that may be found in the Fritzi Realty properties. 
 

 
Figure 1: IPaC bird list. 
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Figure 1: IPaC bird list (continued). 

 
The property is also in the historical range where the June Sucker, an endangered fish, is 

known or believed to live. The portion of the Spanish Fork River that runs near the eastern part of 
the property could very well be a home for these fish. As the endangered status assumes, 
development around this area should not be treated lightly. Any work being done close to the 
stream should have a plan to avoid disturbing the stream or surrounding life. 

 

 
Figure 2: June Sucker. 
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There is also concern about building close to a possible wetland. From a previous 
[DW1]study done on this site, it was determined by the U.S. Army Corps of Engineers that a 
protected wetland does not exist on this property. This study, however, was done more than five 
years ago and needs to be redone. 

 
There is a strong possibility that the immediate area surrounding the river along the eastern 

parcels could possibly be in a flood plain. From a previous [DW2]study performed by FEMA, it was 
learned that Parcel 1 indeed contains areas within the 100-year flood plain. An earlier study[DW3] 
stated that most of that area was in the flood plain but was amended by the current analysis using 
more detailed modeling. Precautions should still be taken in determining the type and amount of 
development in this area, as well as attaining the proper insurance to protect against flooding. This 
study was also done more than five years ago, therefore it does need to be redone. 

 
Being so close to a source of water, this area has an abundance of plant life. Among the 

many plants in the area, there is a high probability that the Jones cycladenia and the Ute ladies'- 
tresses exist, which are both considered threatened. MWM Engineering did not identify any 
present on the four parcels after an initial inspection. This can be misleading as there are many 
factors that go into defining the existence of these plants. Ute ladies'-tresses grow in seasonally 
moist soils and meadows near lakes and streams. One reason they are hard to identify is they only 
flower for a brief period of time, so most people have not had any interaction with them. Not only 
do they flower for only a short time, they may not even flower every year. A professional survey 
should be performed to determine the possible existence of these plants. 

 

 
Figure 3: Ute Ladies Tresses 

 
Lastly, there is most likely materials containing asbestos and lead within the structures on 

this site. They should be sampled, documented, and disposed of in the proper manner. According 
to instructions from the sponsor, this was not to be an area of focus for this project. 
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Water Resources 
 While reviewing the utilities that will service the Fritzi Reality property, MWM 
Engineering determined to focus primarily on culinary (drinking) water, sanitary sewer, and storm 
sewer.  Other water utilities such as untreated irrigation or industrial graywater sewer are not 
analyzed in this report. 
 
Culinary Water 

During the meeting with Stanley Consultants, Mr. Thomas provided direction on sources 
for water resource demands.  The Utah Division of Drinking Water provides information on 
culinary water requirements and how much is needed.  For residential areas, 800 gallons per day 
(gpd) is required for each household.  For the commercial portion of the project, 500 gpd is needed 
for each public restroom.   

 
In calculating our demands for culinary water and sanitary sewer, the preliminary parcel 

layouts from both Fritzi Reality and the overall capstone group were used.  With the Fritzi Reality 
layout, 240 residential connections are planned, resulting in a demand of 192,000 gpd of culinary 
water.  The overall capstone group’s layout requires 70 residential connections and 24 commercial 
connections, requiring 68,000 gpd. 

 
Southeast of the primary Arrowhead warehouse, a culinary water well exists.  In 2006, 

Desert Rose Environment, LLC analyzed the irrigation and well water rights of Fritzi Realty.  They 
indicated that Fritzi Realty owned 2.25 cfs of ground water rights, equaling 1630.7 ac-ft per year.  
However, Desert Rose Environment warns that “Utah law states that if a water right is not used 
for a period of five years then the water right reverts to the public.”  On the Spanish Fork City GIS 
webpage, they indicate the well is owned by Spanish Fork City on a 4,600 sq-ft property.  If Fritzi 
Realty currently owns the water rights, they may be sold to the city to service the land 
development.  This is an area for further investigation. 
 
Sanitary Sewer 

The sewage created is assumed to be 80% of the amount of culinary water needed, the 
percentage coming from the meeting with the Stanley Consultants engineers.  This means that the 
residential areas create 640 gpd per household and the commercial areas create 400 gpd per public 
restroom. 
 

It was calculated that the Fritzi Reality layout would need to be designed to accommodate 
153,600 gpd of sewage. The overall capstone group plans would need to be designed to 
accommodate 54,000 gpd. According to code in Utah the minimum diameter size of a sanitary 
sewer main is 8". This 8" pipe is sufficient to accommodate both sets of plans. With this knowledge 
we were able to come up with two recommendations on how to tie the new sanitary sewer mains 
into the existing system. 

 
The first recommendation, shown in Figure 4, is to connect Parcels 1 and 2 into the 

neighborhood just south west of the Arrowhead Trail and SR-198 junction. This connection will 
require an 8" main. Easements would also need to be acquired to cross both SR-198 and Arrowhead 
trail. An easement will also need to be acquired from H & P PROPERTIES LLC to cross their 
property to tie into the existing sanitary sewer system. For Parcels 3 and 4, MWM 
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Engineering proposes working with W.W. Clyde to tie into their proposed sewer system for 
their development. 

 
Figure 4: Proposed utility layout – first recommendation. 

The second recommendation involves crossing the river at the location shown in Figure 5. 
This recommendation serves as a backup plan if our first recommendation is not possible due to 
unforeseen circumstances. All the parcels would connect into the 24" sanitary sewer main north of 
the property and across the river. To cross the river a permit will need to be acquired to delineate 
the Spanish Fork River during placement. A permit will also need to be acquired from the EPA to 
run sanitary sewer under the river. An easement will need to be acquired from Mark A. Mckell to 
cross his property and tie in to the existing sewer. For this a 12" pipe is recommended to adequately 
service all four parcels. 
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Figure 5: Proposed utility layout – second recommendation. 

 
Storm Water 
 In 2006, LEI Consulting Engineers and Surveyors, Inc. performed storm drainage 
calculations for Parcels 1, 2, and 3. They determined the storage needs for the parcels during 25-
year and 100-year storms. Scans of their results are found in Appendix B. Following their template 
and using the same rainfall intensity data, a storm drainage calculation was performed for parcel 
4. Since LEI combined Parcels 2 and 3 for their 100-year storm analysis, an additional analysis 
was performed for each parcel individually. The results provided by LEI are provided in Table 2, 
and the newly calculated results in Table 3. 
 

Table 2: LEI Storm Drainage Calculation Results 

 Storm Type Sump 
Storage (cf) 

Runoff 
Volume (cf) 

Detention Storage 
Required (cf) 

Parcel 1 
25-Year 0 3732 3732 

100-Year 0 5080 5080 

Parcel 2 25-Year 3144 3022 -122 

Parcel 3 25-Year 14148 13978 -173 

Parcels 2&3 100-Year 17292 13967 -3325 
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Table 3: New Storm Drainage Calculation Results 

 Storm Type Sump 
Storage (cf) 

Runoff 
Volume (cf) 

Detention Storage 
Required (cf) 

Parcel 2 100-Year 3144 7246 798 

Parcel 3 100-Year 14148 18129 3981 

Parcel 4 
25-Year 7074 6507 -567 

100-Year 7074 8358 1284 
 
 There are several critical assumptions to note while reading the Table 3 calculations. First, 
Parcel 4 was assumed to have a similar land type to parcel 3. Therefore, the weighted curve number 
was computed to be the same rounded value, 0.35. Next, the number of sumps in Parcel 4 was 
based on the same ratio of sumps per square foot in Parcel 3, resulting in an estimated nine sumps 
for Parcel 4. Additionally, the allowable storm drainage discharge was assumed to be zero, save 
for Parcel 2, which was kept at 1.84 cfs for the 100-year storm, the same value LEI used for the 
Parcel 2 25-year storm. Changing the amount of runoff allowed into the city system will result in 
dramatic changes in the storage requirements. 
 

With these assumptions, we see that the sumps of Parcel 4 should hold the runoff generated 
in a 25-year storm, but not in a 100-year storm. It is also observed that the 100-year storms in 
parcels 2 and 3 sum to 4779 cf storage needed.  The LEI sum for this storm is -3325 cf, indicating 
no storage needed. This may be due to LEI allowing 7.24 cfs into the city system, where the 
assumption for the new calculations was that 0 cfs would be allowed. Verification of LEI's 
calculations could be an area of additional research. 
 

The current plans from Fritzi Realty include playground areas in Parcels 1 and 2. These 
could double as detention basins during major storm events. However, Parcels 3 and 4 do not 
include plans for any public areas or detention basins. The excess runoff shown in the 100-year 
storm in parcel 4 will need to be housed in additional sumps or carried by the city storm system. 
Otherwise, detention basins should be installed. 
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Lessons Learned 
 
 

The biggest challenge faced was a lack of knowledge in the areas of environmental and 
water resource engineering. None of the team members plan on specializing in either of these areas 
of civil engineering, so the previous experience was extremely limited. What helped most in 
overcoming this was meeting with Rick Black and Greg Thomas of Stanley Consultants. They 
provided direction and an outline of what needed to be accomplished. Engineers, especially young 
and inexperienced ones like MWM Engineering, can seek help from engineers with more 
experience. Although outside help was eventually sought, more specific help earlier on would have 
been beneficial. This could have positively impacted the project in many ways. As members of 
MWM engineering we unsuccessfully discussed over and over how to reach the targets for this 
project for the first few weeks. We will undoubtedly utilize our resources with much more haste 
in the future. 
 
 In the learning process, multiple available resources were discovered for quickly 
identifying potential environmental concerns. These include the prior sources referenced, such as 
the IPaC resource list, preliminary wetland survey, and public government data. The most effective 
resources were still the people with whom connections were built. 
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Conclusions and Recommendations 
 

In summary, environmental and water resource limitations should not hinder future 
development of the Arrowhead Project if the proper care is taken moving forward.  From the 
research of existing water resources in Spanish Fork, the utilities should be adequate to handle the 
addition of the Fritzi Realty development. Note, none of the findings in this report are official or 
in any way binding, meaning all the information provided needs to be reviewed and stamped by a 
professional environmental and water resource engineer with the correct qualifications to perform 
the studies. The final decision on existence and impacts to the wetlands may be subject to 
regulations under Section 404 of the Clean Water Act and must be studied by the U.S. Army Corps 
of Engineers District.  All environmental studies performed on the site that are 5 years or older 
need to be redone. 
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Appendix A – Résumés 
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