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Executive Summary 
 
 
PROJECT TITLE:  RESERVOIR SITE EVALUATION AND DAM SITE SELECTION 

PROJECT ID:   CEEn_CPST_01 
PROJECT SPONSOR: Parowan Irrigation Company 
TEAM NAME:  Active Engineering 
 
 

The goal of this project was to determine the site for a new reservoir near Parowan, 
Utah. A potential site for the reservoir was chosen and then surveyed. The survey data 
was processed to create an accurate topographic map from drone LiDAR data. Several 
other maps and models of potential dam designs were created along with their 
volumetric capacities and final elevations. It was also requested to tie in two section 
corners or quarter corners to the models to show a more accurate location for the 
proposed reservoir. These have been included in the final map drawings. All of these 
tasks were to be completed between September 2022 and April 2023. The final product 
is contained in this report and published as a poster. 
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Introduction 
 Overview 

● Create potential dam and reservoir designs for Parowan Irrigation Company 
● Provide a volumetric analysis of the proposed reservoir and dam 
● Provide final height of dam 

 
Tasks 
 
● Perform fieldwork 
● Interpret data 
● Make maps in Civil 3D with data 
● Create tables containing height of dam and storage capacity 

 
Schedule 
 
● Field work to be completed by 10/22/2022 
● Complete analysis and designs of new reservoir by 2/24/2023 
● Complete draft report for project by 4/10/2023 
● Submit final draft of report by 4/17/2023 
● Present project by 4/17/2023 

 
Assumptions 
 
● Lidar models were created without interruptions to data 
● Rovers were completely vertical when surveying 
● Minor changes to landscape with data point reduction 
● Civil 3D calculations were correct 
● Sensors on drone were standardized and accurate 

 
Expectations 
 
● Topographic maps with storage capacity for each dam scenario 
● Storage curve of height vs capacity 
● Writeup of drone procedures 

 
Requirements 
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● Provide designs for new reservoirs with expected volume capacities 
● Tie-in points to model with quarter corner and section corner connected in model 
● Provide height of dam 
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Schedule 
 

Due to time sensitive aspects of this project, it was imperative that a specific 
schedule was set and followed. With this project being located in Parowan Canyon, 
fieldwork was found to be the most time sensitive aspect of the project due to the 
canyon’s unpredictable weather conditions. The proposed project schedule was as 
follows:  
 
● Drone training and test flight to be completed by October 15th. 
● All field work to be completed by October 22nd. 
● Data to be backed up and stored in a reliable location by October 23rd. 
● 3D model to be created from drone flights by February 6th. 
● Calculations and estimates to be completed by February 28th. 
● Report to be written by March 30th. 
● Poster to be completed by April 5th. 
● Final PowerPoint to be completed by April 17th. 
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Assumptions & Limitations 
 

As with any project, there are a few assumptions that were made. Since the LiDAR 
data had to be modified to remove all trees, it was assumed that doing so didn’t disrupt 
the landscape drastically. When reviewing the new point cloud without trees, it was 
determined that the landscape did not have any major issues introduced due to the point 
reduction. When thinning out the point cloud it was assumed that the points that were 
kept were close enough to the actual landscape that it wouldn’t provide any issues to the 
storage capacity. When trying to get the LiDAR point cloud into Civil 3D, it had to go 
through several other software programs to convert it into a proper file type. It was 
assumed that by doing this the point cloud was not dramatically distorted. When 
surveying the ground truth points, section corner, and quarter corner it was assumed the 
GPS rovers were completely vertical and accurate. 
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Design, Analysis & Results 
 

The following is a summary of the design process that was used to create the 
topographical maps and models that are included in this report: 
 
Design Process 
 
● Fly and map terrain with LiDAR camera attached to DJI Matrice Drone 
● Process data using DJI Terra to create a .LAS file 
● Import .LAS file into Cloud Compare and delete vegetation from model 
● Export project into Autodesk Recap to convert into compatible file format from 

Civil 3D (.RCP, .RCS) 
● Import .RCP file into Civil 3D to create point cloud 
● Create surface using point cloud in Civil 3D 
● Use surface to create topographic terrain map 
● Create multiple models and determine height of dam and total volume of 

reservoir. 
 
For more details on the design process listed above, click the following links that 

were written for this report: 
 
(1) Lidar processing using DJI Terra 
(2) Merging multiple .LAS files on Cloud compare 
(3) Vegetation Removal Instructions 
(4) Downsizing point cloud for easier use in civil 3d 
(5) Importing .las file into civil 3d 
 
Design Results 
 

Three different dam scenarios were created for the reservoir. The first Alternative 
was to place a dam in the optimal location but keep it low enough that the existing road 
would be unaffected. A topographic map for alternative 1 is shown in Figure 1 and a 
storage curve for Alternative 1 can be seen in Figure 2. The second alternative was to 
place a dam further downstream and aimed for the maximum capacity A topographic 
map for alternative 2 is shown in Figure 3 and a storage curve for Alternative 2 can be 
seen in Figure 4.  The third alternative was to place a dam in the same location as the 
first alternative, but to build it as high as reasonably possible, which would require a 

https://drive.google.com/open?id=1Zl3HwS3QHQ5idmODmG5bDokhBYLIxcBO9YIDDehQLSU&usp=drive_copy
https://drive.google.com/open?id=1CHd4YfDaxCDhbh7WaZeI41SXuW3Lm1bnnaSQeccqYGQ&usp=drive_copy
https://drive.google.com/open?id=1U-8_VUx_PGdoQM_f5MgaV9ddHNINxH6ZKtkT8bt8S1k&usp=drive_copy
https://drive.google.com/open?id=1P0qiDLFSSyC5j8YPBgq5_T5FoSqdlntNCPfCOsU4aGA&usp=drive_copy
https://drive.google.com/open?id=1QmVH0zyJ4IjrqUGEDEQJT2WgDHcqB0U_cmfw9Y89iP4&usp=drive_copy
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relocation of the existing road. A topographic map for alternative 3 is shown in Figure 5 
and a storage curve for Alternative 3 can be seen in Figure 6. A comparison of the 
maximum storage for each alternative can be seen in Table 1. 
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Figure	2:	Storage	Curve	for	Alternative	1 

Figure	1:	Topographic	Map	of	Alternative	1	
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Figure	3:	Topographic	Map	of	Alternative	2	

	
Figure	4:	Storage	Curve	for	Alternative	2 
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Figure	5:	Topographic	Map	of	Alternative	3	

	
Figure	6:	Storage	Curve	for	Alternative	3	
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Table	1:	Maximum	Storage	Comparison	

Alternative	
Storage	
(Acre-ft)	

Alternative	1	 88	
Alternative	2	 220	
Alternative	3	 203	
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Related Issues 

The following are issues that must be considered when constructing a new 
earthen dam and reservoir: 

Public Health and Safety 

The first concern in the construction of any new dam is public health and safety. 
The construction process can be dangerous, and there is a risk of accidents or 
damage during the building phase. Furthermore, the dam itself may pose a risk of 
collapse, which could lead to the release of large amounts of water and cause 
damage to the city of Parowan which lies at the mouth of the canyon. It is essential 
that proper safety measures are in place to minimize the risk to workers and 
surrounding populations. 

Social Factors 

The construction of the dam may also impact the local community, including those 
that rely on aquifers and wells for irrigation. Since the city of Parowan and the 
surrounding valley houses are mostly farmers, it is important that these residents 
be considered in the discussion of the construction of a new dam and reservoir. 
Wells and aquifers could dry up with the installation of this new dam and therefore 
would potentially affect the livelihoods of the farmers that rely on the water for 
irrigation. 

Environmental Factors 
 

The construction of a new dam also has environmental impacts, including the 
alteration of the natural flora and fauna that reside in the valley. It is important to 
minimize the impact on the environment and to implement measures to protect 
the local ecosystem. The introduction of heavy construction vehicles could impact 
the existing road in a negative way. Since the original road was not designed to 
have such heavy traffic, it may need to be replaced or rehabilitated once the dam 
construction is over. 
 
 
 

Economic Factors 



	

Page	17	of	24	
	

CAPSTONE	

 
The construction of a new dam could also affect the livelihood of farmers that rely 
on natural wells and aquifers. Storing water in the designed reservoir would keep 
water from naturally draining into the ground which could harm the amount of 
irrigable water that is available. This could have long-lasting effects that would 
need to be analyzed prior to approval. Constructing a new reservoir may also 
potentially add a new location that could attract fishermen. If the reservoir has 
enough water stored in it, fishing may be a way to bring more people to Parowan. 
Hunting might also be increased as animals would potentially be attracted to the 
reservoir.   
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Lessons Learned 
The ability to overcome challenges encountered during the project highlights the 

value and importance of adaptability, resourcefulness, and perseverance in the face of 
unexpected obstacles. Overcoming these challenges required each member to leverage 
collective knowledge, research skills, and creativity to identify solutions that were not 
immediately apparent. 

Several technical challenges with the equipment that were encountered, included 
non-functional drones, GPS units, and difficulties in interpreting and exporting drone data. 
The main solution was to leverage online resources, such as YouTube videos and 
electronic manuals, to learn how to set up the equipment and how to use different 
programs to analyze and visualize the data collected in the field. 

Another set of challenges related to limited access to necessary equipment, such 
as school computers and lab facilities. To overcome these obstacles, key cards were 
obtained and programs were purchased and downloaded onto a single computer. This 
allowed access to the drone data that had been collected. 

Limited time due to conflicting schedules and midterms were other challenges 
that were encountered. To overcome these difficulties, an online schedule was created 
with tasks assigned to each group member. This ensured that even without official group 
meetings, members would be able to complete the necessary tasks to further the 
progress of the overall project. 

Challenges were also faced that related to the computer models, including 
difficulty in removing trees and shrubs in the 3D model, difficulty in reading data points 
and glitching of the computer model itself. To remove trees and shrubs, different modes 
and programs were researched and implemented. As for the data points, it was decided 
that manually importing them would be the best solution. This allowed for section corners 
to be easily visualized. Map data was then saved to multiple locations to avoid accidental 
deletion. 

Importing the 3D model into a website that would allow for access via QR code 
was one of the final challenges that was faced. After researching different apps and sites, 
one was found that would allow the model to be uploaded and accessed. A QR code was 
then created and is included on the final project poster. 	  
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Conclusions 
 

After performing the analysis Active Engineering concludes that the most optimal 
alternative would be the third alternative. This alternative provides the greatest amount 
of storage capacity, while requiring the lowest amount of fill material. This alternative will 
add 203 acre feet of additional storage capacity, which would increase the total storage 
capacity of the watershed by approximately 40%.   
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Recommendations 
 

Active Engineering recommends that the Parowan Irrigation Company perform 
further geotechnical and structural analysis at the proposed site using a professional and 
licensed engineer. Soil surveys were not completed during the course of this project and 
would therefore need further analysis performed. Due to the scope of this project, the 
dam was also not structurally designed and would therefore need further analysis. Other 
recommendations include further analysis of the roadway that leads up to the site which 
would be under stress due to the required materials being transported via trucks.  

 
Active Engineering recommends that the Parowan Irrigation Company board reach 

out to all farmers in the area that may potentially be affected by the construction of the 
new dam. It is also recommended that surveys be sent out to the community within 
Parowan to gain data on the public’s perception of the proposed dam and reservoir. 
Active Engineering recommends that the Parowan Irrigation Company reach out to the 
U.S. Forest Service as well to coordinate efforts with them so as to minimize damage to 
the surrounding environment and ecosystems.  
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Appendix A 
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