
The Preserve at Edgewood Golf Course  1 

The Preserve at Edgewood Golf Course



2 | The Preserve at Edgewood Golf Course

The Preserve at Edgewood Golf Course

A Design Thesis Submitted to the 
Department of Landscape Architecture 

of North Dakota State University

By

Alexander Arrayan

In Partial Fulfillment of the Requirements 
for the Degree of 

Master of Landscape Architecture

Primary Thesis Advisor Secondary Thesis Advisor

Department Chair

May 2022
Fargo, North Dakota

Improving Urban Stormwater Management by Implementing the 
Golf Course Experience Within a Residential Development

Dominic Fischer, PLA, MLA, ASLA

Dominic Fischer, PLA, MLA, ASLA

Jason Kost, PLA, MLA, MUD



The Preserve at Edgewood Golf Course  01 

Table of Contents
Page Index

The Preserve at Edgewood Golf Course 1

Table of Contents 01

List of Images 02

Abstract 04

Narrative 05

Typology 05

Case Study  06

Resort at Pelican Hill, Newport Beach, CA | Resort Golf Course 06

Case Study 07

Poppy Hills, Pebble Beach, CA | Golf Course Renovation 07

Case Study 08

City Park Golf Course, Denver, CO | Golf Course Renovation 08

Literature Review 09

Best Management Practices for Golf Course Water Use 09

Connecticut Department of Environmental Protection 09

Gina McCarthy, Commissioner 09

Overview 09

Water Sources 09

Climate influence 10



02 | The Preserve at Edgewood Golf Course

Turfgrass 10

Landscape Design Elements 10

Summary 11

2014 Water Use and Conservation Practices on U.S. Golf Courses 12

Golf Course Superintendents Association of America  12

Golf Course Environmental Profile 12

Overview 12

Water Usage 13

Conservation 14

Summary 14

Golf Course Irrigation 16

Introduction  17

Methods | 18

Open Water [Lakes, Rivers, Ponds, Streams]  18

Ground Water  19

Municipal Water  20

 Effluent Water  21

Results  21

Conclusion  21

Project Elements 23

Residential Housing Plan 23

Community Park 23



The Preserve at Edgewood Golf Course  03 

Golf Course Design Elements 23

Stormwater Design Infrastructure 23

Client Description 23

Fargo Parks | Edgewood Golf Course 23

City of Fargo 23

Site Context 24

Project Emphasis 25

Residential Design 25

Water Conservation 25

Stormwater Mitigation 25

Golf Course Construction 25

Project Goals 25

Site Analysis 26

Edgewood Estates 27

Design Statement 28

The Golf Course 30

Townhome Design 32

Community Park 34

Conclusion 37



04 | The Preserve at Edgewood Golf Course

List of Images
Image 01 | Edgewood Nursery Green 06

Image 02 | Edgewood Hole 4 07

Image 03 | Pelican Hill 08

Image 04 | Poppy Hills 09

Image 05 | City Park, Denver 10

Image 06 | Irrigation 11

Image 07 | Greens Irrigation 12

Image 08 | Irrigation  13

Image 09 | Retention Pond 14

Image 10 | Desert Golf 15

Image 11 | Utah Golf 16

Image 13 | Irrigation System 18

Image 14 | Open Water Source 19

Image 15 | Greens Complex 20

Image 16 | Subsurface Water Supply  21

Image 17 | Neighborhood Course 22

Image 18 | Neighborhood Course Pond 23

Image 19 | Ariel Master Plan 24

Image 20 | 11 Green Perspective 25

Image 21 | Site Context 26

Image 22 | 10 Tee Perspective 27



The Preserve at Edgewood Golf Course  05 

Image 23 | Edgewood Estates Map 28

Image 24 | The Preserve Master Plan 29

Image 25 | 11 Tee Ariel 30

Image 26 | Golf Holes Layout 31

Image 27 | Edgewood Sign 32

Image 29 | Dalton, GA Greens 33

Image 28 | Subsurface Drainage Detail 33

Image 30 | Dalton, GA Bunker 33

Image 31 | Greens Drainage 33

Image 32 | Townhome Perspective 34

Image 33 | Townhome Detail 34

Image 34 | Townhomes 34

Image 35 | Community Park Concept Sketch 35

Image 36 | Community Park Ariel 36

Image 37 | Elevated Board Walk Perspective 37

Image 38 | Interactive Rocks  38

Image 39 | Interactive Rocks Storm Experience 38

Image 40 | Storm Event Results 39



06 | The Preserve at Edgewood Golf Course

Abstract

Stormwater is expelled from the 
urban environment and treated as 
a greater product of waste. Excess 
watershed is rushed from the 
vast grey landscape we’ve built of 
impervious surfaces and below the 
surface through hundreds of miles 
of outdated storm sewer waterways 
into the nearest natural water 
source, carrying with it pollutants 
and hazardous materials that 
contaminate the very source that our 
communities rely on. An increase of 
rainfall introduced from the surfaces 
of our metropolitan municipalities 
to these natural waterways become 
too much to contain and damaging 
events of flooding occur to 
surrounding areas. Consequently, 
during times of little rainfall, that 
same municipalities bleed the same 
waterways dry due to the consistent 
water demands of the communities 
regardless of annual precipitation. 
Millions of dollars are spent on large 
scale engineering projects meant to 
neutralize the self-inflicted impacts 
imposed on our natural resources. 
This project is a study on how to 
find a solution that better utilizes 
the natural water cycle to capture 
excess stormwater and improve the 
ecological quality of our resources. 

Image 01 | Edgewood Nursery Green
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Narrative

Fargo Parks operated, Edgewood Golf 
Course, in the historic neighborhood 
of North Fargo, ND has experienced 
100+ years of seasonal changes and 
impacts from the Red River that 
borders the property. Recurring 
events of flood and drought have 
influenced the landscape and the 
surrounding infrastructure bringing 
regular challenges and restoration. 
Implementing modern stormwater 
design solutions to the historic 
neighborhoods of Fargo, ND as a 
model to be followed will revise the 
narrative on how excess runoff is 
treated through the urban condition 
and the results will show how the 
current impacts placed on the Red 
River can be minimalized. 

Typology

Residential development | Golf Course 
Restoration

This project will incorporate results 
found from case studies, statistical 
analysis and improvements in 
landscape design construction to 
develop a 40 acre site south of 
Edgewood Golf Course in Fargo, ND. 

Image 02 | Edgewood Hole 4
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Case Study 

Resort at Pelican Hill, Newport Beach, CA | 
Resort Golf Course

The 36 hole golf facility on the grounds of The Resort 
at Pelican Hill in Newport Beach, California experienced 
a common issue experienced by many golf courses in 
the state of California. Irrigation water was needed 
to maintain the golf courses and drought tendencies 
combined with California mandates on water made 
sourcing water for irrigation an expensive resource. A 
new system had been installed to address this issue.

The golf courses on the Resort at Pelican Hill need a 
more cost-effective way to source irrigation water. Five 
underground cisterns were installed on site. Capable of 
holding 1.2 million gallons of water collectively, these 
cisterns collect excess runoff from the golf course and 
stormwater runoff from the surrounding impervious 
surfaces to supply the irrigation system with a more 
cost-effective source of water.

 This study shows the possibility of introducing a 
new source of irrigation to an already existing system 
operating from an alternate source. Additionally, 
stormwater runoff from city streets and excess runoff 
from the golf course can become a viable option for 
consistent irrigation supply.

Image 03 | Pelican Hill
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Case Study

Poppy Hills, Pebble Beach, CA | Golf Course 
Renovation

Water in the state of California has become a valuable 
resource. The renovation of the Poppy Hills Golf Course in 
Pebble Beach, CA, led by Robert Trent Jones II Architects, 
introduced new water conservation practices to address 
the issue of rising prices of water in California and new 
state mandates in water usage.

Solutions involving the replacing of outdated 
components, renovating course elements, returning the 
landscape to its natural form and reshaping of contours 
were part of the collective efforts to decrease the 
irrigation requirements needed to maintain healthy turf 
quality. Introducing naturalized areas reduced the area 
of irrigated turf which led to a decrease in water needs 
as well as provided natural filtration of excess runoff. 
Updates in the irrigation system allowed water to be 
efficiently distributed to playing surfaces. Similarly, 
updates to bunker construction deferred excess runoff 
to drain into collection areas.

The renovations made to Poppy Hills displayed by Robert 
Trent Jones II Architects exemplify the possibilities of 
water conservation that can be utilized to efficiently 
irrigate golf courses in regions of the United States 
where water is in high demand.

Image 04 | Poppy Hills
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Case Study

City Park Golf Course, Denver, CO | Golf Course 
Renovation

Denver Colorado’s City Park Golf Course has gone 
through a complete development phase to solve the 
flooding issues from the impervious surfaces that 
surround the course that lies within an urban setting. 
With flooding as the main issue to be resolved, the new 
course layout was designed to capture large amounts of 
stormwater and shed it into a stream system that runs 
through the entire course.

 The 105 year old design of the City Park Golf Course 
needed an update as the infrastructure surrounding 
the property had changed and issues of large amounts 
of stormwater runoff have created an issue of regular 
flooding on the course. The new design addressed 
these flooding issues by reshaping all playing surfaces, 
increasing the size of greens and selectively placing 
bunkers to handle the excess water and dry the course 
out quickly by redistributing the runoff into a creek 
that new runs through the golf course and presents a 
challenge to players. 

 This project shows how stormwater can be 
efficiently rerouted through a golf course facility to be 
recycled back into its irrigation system from repeated 
use. With municipal water being its primary source of 
irrigation, the importance of recycling water on site is 
prevalent when considering the cost of operating under 
city supplied water sources.

Image 05 | City Park, Denver
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sources of water that will support 
the irrigation system. This review on 
the ‘Best Management Practices of 
Golf Course Water Use’ as presented 
by the Connecticut Department of 
Environmental Protection examines 
the best practices related to water 
conservation on a golf course and 
where golf courses source their water 
that will be collected from irrigation 
use. The result of this analysis will 
present a template for an efficient 
design plan and lead to a better 
understanding of how to conserve a 
natural resource.

Water Sources

Irrigation water used for golf 
courses can come from a variety of 
sources that can be categorized by 
open water, ground water, recycled 
water and municipal water. It is 
from these main source categories 
that irrigation systems collect 
the necessary amount of water 
carefully calculated according to 
the site’s irrigated turf area in acres. 
Abundance and availability present 
a challenge for golf course architects 
in the initial phases of design but 
with careful consideration in water 
conservation practices, golf course 
superintendents responsible for 
maintaining conditions will find 
success exercising their weekly 
operations. Successfully overcoming 
this challenge and conserving water 
efficiently will result in lowering 
the annual cost of operation as 
the amount of water needing to be 
brought in from an outside source is 
decreased.

Literature Review

Best Management Practices for Golf Course Water Use

Connecticut Department of Environmental Protection

Gina McCarthy, Commissioner

Overview

Golf Courses rely on the regular practices to maintain the healthy turfgrass 
for a quality surface for their members. Where they source their irrigation 
water becomes an important piece of operation moving forward due to 
availability during times of restricted water access, drought and financial 
limitations. Without water as an essential resource, turf conditions suffer 
and lead to poor playing conditions as well as contribute to long lasting 
damage as a result. Selecting a water source is determined by a collection of 
factors and is a greatly influenced on the climate region of the golf course. 
Water conservation practices benefit from the proper selection of a main 

Image 06 | Irrigation

Image 05 | City Park, Denver
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Climate influence

The climate region that a golf course 
is located influences the irrigation 
sources options as well as the water 
conservation efforts that are put into 
practice. Climates that experience 
little to no rainfall demand irrigation 
methods different from regions of 
substantial annual precipitation. 
Conservation efforts vary as well but 
in all climate regions, technology that 
monitors weather and soil moister 
levels help golf course maintenance 
adjust within the irrigation system 
to expel only what is needed. 
Strategic selection of plantings and 
new cultivars contribute to efficient 
conservation practices. 

Turfgrass

Utilizing new cultivars that require 
less water for maintenance can lead 
to a reduction in the amount of annual 
irrigation totals. Turfgrass selection 
is influenced by the climate regions 
and hardiness zones. Some cultivars 
of turfgrasses are salt tolerant 
which opens the possibility for a 
cycled water source to be utilized 
for irrigation purposes as recycled 
water contains trace amounts of salt 
that are toxic to other turfgrasses. 
Drought tolerant cultivars can be 
applied where costly water sources 
are the only option. Shaping of the 
golf course and landscape design 
elements can add to visual aesthetics 
as well as benefits in capturing 
excess runoff. 

Landscape Design Elements

Incorporating areas on the golf course 
that require little to no irrigation 
benefit conservation efforts. 
Naturalized areas and waste areas 
are design strategies that require 
little water and can filter excess 
runoff before it reaches collection 
areas. These collection areas can be 
in the form of constructed ponds and 
low wetland areas that can distribute 
water back to the irrigation system or 
hold water for future use. Ponds can 
also provide an ecologic habitat for 
wildlife. The shaping of the landscape 
influences the distribution of both 
excess stormwater and irrigation 
water runoff back into the irrigation 
system so that it can be recycled and 
reused.

Image 07 | Greens Irrigation
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Summary

In conclusion, water conservation 
efforts are optimized through 
a catalog of design efforts 
and education that helps golf 
course superintendents to better 
understand their crop and what 
is required to uphold quality turf 
conditions. A system of design 
elements creates an efficient system 
that works in cohesion to deliver to 
the golf course an adequate intake of 
water and redistributes excess water 
to be cycled back into the system. 
The goal is to capture and expel only 
what is needed to conserve water 
not only in events of drought but 
with the consideration that in many 
areas of the country and the world, 
water is becoming a resource to be 
used sparingly.

Image 08 | Irrigation 
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Literature Review

2014 Water Use and 
Conservation Practices on U.S. 
Golf Courses

Golf Course Superintendents 
Association of America 

Golf Course Environmental 
Profile

Overview

This document surveys water use 
statistics on golf courses throughout 
the United States and categorizes 
them by similar climate regions. An 
extensive catalog of participating 
golf courses throughout the 
region compile a comprehensive 
document that can be compared and 
interpreted to draw conclusions by 
following trends and tendencies. 
Included in this document is U.S. 
median statistics in water usage, 
cost, changes in conservational 
practices, and how these topics 
have changed the outlook of the 
golf course industry. The collection 
of informational graphs that break 
down into detail statistics from each 
region lead to a complex matrix of 
golf course conservation methods 
that can be interpreted outside of 
the regions they tend to be practiced 
and can be applied throughout the 
industry. The importance of this data 
record shows where golf courses have 
become more efficient and where 
there is room for improvement. Image 09 | Retention Pond
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Water Usage

Analysis of each climate region of the 
United States shows the difference in 
irrigation requirements to maintain 
turf conditions. Areas with the 
minimal precipitation use thousands 
of acre feet more from irrigation 
that climates that experience a 
sustention amount of rainfall 
throughout the year. The Southwest 
region of the country experiences 
the least amount of rainfall which 
puts a greater strain on the irrigation 
system on the golf course to produce 
more irrigated water. Turfgrasses 
typically grow for 12 months out 

of the year in areas with a warm 
climate. Golf courses in this region 
consequently have a higher water 
bill that regions where water is used 
less. The North Central Region has 
the lowest cost of operation in their 
irrigation water for a few reasons. 
The climate supports turf growth 
for only 5-7 months out of the year, 
therefore the need for irrigation on 
site is much less. Similarly, annual 
precipitation is more abundant and 
with new technology that allows 
superintendents to adjust the 
irrigation schedule, sprinkler heads 
can be turned off while rainwater 
is naturally suppling the course. 

And much like the Northeast and 
Southeast regions, over 40% of golf 
courses utilize open water options 
as a primary source of water. Open 
water in the form of lakes, rivers 
and streams are low cost and highly 
efficient sources for irrigation 
systems. Areas of the country that 
rely on municipal water as a main 
source show an expensive cost of 
operation. Municipal water sources 
supply households, businesses, 
offices and any facility with running 
water. High prices of municipal 
water further stress the importance 
of incorporating conservational 
practices. 

Image 10 | Desert Golf
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Conservation

The trends have showed that 
golf courses in the United States 
have experienced a decline in 
the total amount of water being 
used throughout an annual year. 
Conservation methods have been 
successfully advanced as technology 
that monitors weather changes 
and turf conditions constantly 
report information back to the golf 
course superintendent so that they 
can make changes to their routine. 
Further analysis shows that the 
number of golf courses in some 
regions of the country have closed 
permanently which has led to the 
overall irrigated acres to decrease. 
But, as a conservation method, design 
elements have been implemented in 
some golf courses to add areas of 
low irrigated maintenance as well 
as utilizing more drough tolerant 
turfgrasses that can survive on 
annual rainfall alone.

Summary

Understanding the irrigation water 
uses by golf courses in different 
climate regions in the United 
States and the unique challenges 
they experience will guide better 
practices in water conservation 
and consumptions by golf course 
architects in future projects. New 
technologies are helping golf 
course superintendents maintain 
the visions of course architects 
as well as allow the renovations 
of established courses adapt with 
updated practices.

Image 11 | Utah Golf
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Image 12 | Fossil Trace Golf Course
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Golf Course 
Irrigation

 Abstract 

Golf course facilities require a 
calculated steady supply of irrigated 
water to uphold playability standards 
and maintain quality turf conditions 
throughout the season. Irrigation 
systems supply the golf course with 
daily watering schedules that can 
amount to hundreds of thousands 
of gallons of water being distributed 
to the playing surfaces per week. A 
high demand for this resource means 
finding a reliable source of water to 
consistently supply the irrigation 
reservoirs which can be a challenging 
decision when constructing a new 
golf course but equally as clear 
when considering the surroundings, 
benefits and restrictions of potential 
solutions. The most common ways 
of supplying water include sources 
of open water, stored ground water, 
municipal and effluent water. The 
following research will examine how 
each category is best applied and 
the challenges that are faced when 
creating a system responsible for the 
delivery of quality water to the golf 
course. In addition, different climate 
regions within the United States will 
be highlighted to show how the most 
common sources of irrigation water 
are utilized and what makes them 
a viable solution compared to other 
practices. Image 13 | Irrigation System
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Introduction 

Golf course superintendents have 
the responsibility of growing a 
mix of turfgrasses and manicuring 
playing surfaces to achieve the 
visions created by the golf course 
architect. Without relying on 
annual rainwater, which in some 
climate regions within the United 
States can be less than 2 feet for 
the entire year, golf courses must 
be equipped with proper irrigation 
systems capable of delivering the 
necessary amounts of water needed 
daily to uphold turf quality. These 
complex irrigation systems must be 
supported by a water source with 
the capacity to supply the system 

with thousands of gallons of water to 
maintain a consistent daily watering 
schedule so that the golf course 
superintendent can accurately track 
the consumption of the turfgrasses. 
Open water sources, such as rivers, 
lakes, high flow streams and ponds, 
make up for 52% of sources for golf 
course irrigation according to the Golf 
Course Superintendents Association 
of America (GCSAA). Ground water 
stored in underground wells makes 
up for 46% while municipal water 
and effluent water follow at 14% and 
12% respectively. In some cases, two 
sources can be utilized to meet the 
desired water requirements. Factors 
such as availability and access, water 
quality, and rising water bills affect 

the outcome of the ideal design 
solution when planning for a reliable 
source. Varying climate regions 
throughout the United States demand 
unique solutions when trying to 
determine the best application for a 
profitable and sustainable outcome. 
The intent of this research is to 
identify the most practical water 
sources by quantifying their delivery 
output, economical influence, and 
application versatility. 

Image 14 | Open Water Source
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Methods |

Open Water [Lakes, Rivers, 

Ponds, Streams] 

Open water sources can be a viable 
source in most climate regions 
due to their volume capacity and 
cost effectiveness. These bodies of 
water have a large area basin where 
storm water runoff is captured from 
and where evapotranspiration, the 
natural return of surface water into 
the water cycle as a vapor, is offset 
by the amount of precipitation 
being reintroduced into the source. 

In climate regions where annual 
precipitation is at or above average, 
watershed amounts maintain the 
required irrigation output. This 
leads to minimal limitations during 
times of drought and a consistent 
operational cost when compared to 
other sources. Water quality tends to 
be of the most desirable for turf as 
natural vegetation filters pollutants 
and sediments before it is distributed 
through the irrigation system. 
Constructed ponds and retention 
basis used for the capture of excess 
rainfall and regular irrigation can 
serve a dual purpose by providing 
the golf course a readily available 

source of water as well as course 
aesthetics and challenges for golfers. 
Additionally, these elements can 
support a diverse ecological habitat 
for wildlife. Bodies of water with 
higher salt content are the exception 
to a clean source as they require a 
more elaborate treatment facility 
to eliminate the salinity before it is 
to be used for irrigation. Saltwater 
treatment facilities come with a 
higher initial cost and requires a 
flushing of the turfgrass to expel 
excess toxins. 

Image 15 | Greens Complex
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Ground Water 

Ground water systems are supported 
by underground wells that capture 
water from the water table and surface 
runoff distributed from impervious 
surfaces and excess runoff from 
the golf course. In courses that are 
constructed within residential areas, 
inground water systems can store 
water that is captured from streets, 
parking lots, paved cart paths and 
sidewalks. These systems require 
strategic planning and large scale 
excavation to facilitate the maximum 
potential of excess runoff. When 
exercised correctly, this source 
becomes a cost-effective solution 
in climates of regular precipitation 
given the ample storage facilities 
and proper treatment to eliminate 
pollutants and debris that are 
delivered from hardscaped surfaces. 
Treatment facilities and a collection 
of cisterns have the capacity to hold 
on to hundreds of thousands of 
gallons of water that can be used to 
irrigate the golf course. The Resort at 
Pelican Hills have installed 5 cisterns 
that collectively hold 1.2 million 
gallons of water and can be emptied 
following rain events to continue to 
cycle water through the facility. Two 
ponds on the golf course support 
the irrigation system by providing a 
supplemental source of water and an 
additional reservoir for stormwater 
runoff. Image 16 | Subsurface Water Supply 
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Municipal Water 

Municipal water is distributed by 
the city and supplies all residencies, 
businesses, government facilities, 
schools or any building that requires 
running water for operation. Water 
is treated in high quantities capable 
of producing millions of gallons 
daily to be distributed across the 
city. In some regions of the country, 
water is in such high demand that 
elevated municipal water prices 
create an unachievable source for 
public courses relying on financial 

parks and recreation support. The 
City of Fargo in North Dakota has a 
water source in the Red River that 
creates a border between Fargo 
and Moorhead, Minnesota and can 
supply the City of Fargo’s water 
treatment plant with 100 million 
gallons of water daily although, 
the plant can produce about 30 
million per day and distributes on 
average 12-15 million gallons to the 
population. The challenge comes in 
times of drought when cities place 
restrictions on usage and often the 
prices of city water rise. Golf courses 

require hundreds of thousands of 
gallons of water weekly to keep up 
with turf consumption demands and 
in drought events the cost to meet 
these requirements can surpass the 
profitable income and as a result turf 
conditions suffer. In climate regions 
with an abundance of adequate 
annual rainfall to regularly maintain 
the water requirements needed 
to keep quality turf conditions, 
municipal water serves as a realistic 
supplementary source.

 

Image 17 | Neighborhood Course
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Effluent Water 

Effluent water or grey water extracted 
as wastewater from commercial or 
residential sources must be treated 
before it is utilized for irrigation 
purposes but can be supportive as 
a supplementary source of recycled 
water. Household wastewater comes 
from the kitchen sink, toilets, 
showers, washers and anywhere 
water cycles into the drains. This 
water is collected through the drains 
into the city’s sewer system. On 
average, a household of 4 disposes 
about 400 gallons of water per week 
which equates to approximately 
146,000 gallons per year, half of 
which has the potential to be treated 
adequately to be used as irrigation 
water for turfgrass. Water treatment 
facilities for recycled grey water 
contain trace amounts of toxins 
that are harmful to turfgrass over 
time when considering the amount 
of water that is consumed by a golf 
course. This requires additional 

flushing from other water sources 
to expel the excess buildup of 
harmful toxins. For this reason, 
effluent water is typically utilized 
as a supplementary source in most 
scenarios.

Results 

The Southwest experiences a desert 
climate with minimal rainfall for 
most of the region and turfgrass 
stays active for the entire calendar 
year resulting in the need for an 
abundance of water. The expense of 
35% of golf courses in the southwest 
utilizing recycled water sources is 
reflected in the cost of operation. 
An equal percentage of golf courses 
in the Southeast exercise the same 
practice of using recycled water as a 
source for irrigation but substantial 
increase in annual precipitation 
decreases the demand for water 
as an expense. The regions of the 
Northeast and North Central express 
the lowest cost of operation due 

to the shortened growing season. 
Additionally, the selected water 
sources utilized by these regions 
are sustained by excess runoff and 
are not supplied from a municipal 
source. 

Conclusion 

Sourcing water for irrigation use 
of a golf course is crucial and 
demands careful consideration 
and calculations to determine the 
viability before making a decision 
that will affect the rest of the 
construction, shaping and character 
of the course. The statistics show 
that the climate regions influence 
greatly the possibilities of where a 
courses water supply will originate. 
The price of water cannot always 
be the deciding factor as natural 
sources, like depending on rainfall, 
may not be a reliable and lead to 
unhealthy turf.

Image 18 | Neighborhood Course Pond
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Image 19 | Ariel Master Plan
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Project Elements
Residential Housing Plan

Community Park

Golf Course Design Elements

Stormwater Design 
Infrastructure

Client Description
Fargo Parks | Edgewood Golf 
Course

Negative impacts on golf course 
playability will aim to be decreased 
which will reduce cost of renovation 
efforts. A new course layout will 
drive interest within the residential 
development as well as the 
greater Fargo-Moorhead area and 
surrounding cities.

City of Fargo

Plots available to developers will be 
located within the boundaries of the 
City of Fargo municipality and will 
utilize services supplied by the city.

Image 20 | 11 Green Perspective
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Site Context
The site to be developed is located to the south of Edgewood Golf course in North Fargo and is connected on the 
north to Golf Course Rd that brings visitors into the facility. This site is bordered by the Red River on the east 
side of the location. Edgewood Golf Course and the neighborhoods of north Fargo alike date back 100 years of 
Fargo’s history. 

Currently the site of Edgewood Estates, a high priced residential development, this project is meant to explore the 
possibility of design and development of a neighborhood with a more complex intent of stormwater mitigation. 

Image 21 | Site Context
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Project Emphasis
Residential Design

Incorporate a variety of residential 
housing possibilities within an 
established community to support 
growing diversity

Water Conservation

Collect the maximum possible 
amount of excess stormwater 
runoff to be utilized for golf course 
irrigation maintenance 

Stormwater Mitigation

Control the distribution of rainwater 
to be collected and mitigate 
unnecessary excess of harmful 
runoff into a natural resource

Golf Course Construction

Implement modern golf course 
construction practices and turfgrass 
management to further improve 
overall design intents for stormwater 
capture and mitigation

Project Goals
The goals of this projects are to 
incorporate the best management 
practices in stormwater consumption 
and mitigation to reduce the stress on 
the Red River as the main source for 
not only the Fargo-Moorhead area but 
also the major cities and towns that 
rely on the river as their municipal 
water source. Together, the golf 
course elements and the residential 
landscape will be designed to create 
a self sufficient system that captures 
and utilizes the maximum possible 
amount of stormwater runoff.

Image 22 | 10 Tee Perspective
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Site Analysis
The population of the City of Fargo 
has a population of 125,000+ people 
with unique backgrounds with 
the greater Fargo, West Fargo and 
Moorhead area totaling upwards of 
238,000+ people. This is equal to 
nearly 1/3 of the entire population 
of North Dakota being concentrated 
in one corner of the state. This 
density has created a wide sprawl 
of hardscape that surrounds the 
Red River that defines the border 
for the cities of Fargo, ND and 
Moorhead, MN. Within the northern 

neighborhoods of Fargo and on the 
edge of the Red River is the historic 
Edgewood Golf Course and the site 
for this project alike. The 40 acre 
site is encompassed by established 
Fargo neighborhoods and Edgewood 
Golf Course to the north with the 
Red River creating separation of 
North Dakota and Minnesota to the 
East. This north flowing river is the 
main water source for all three of 
the large municipalities in the area 
as well as surrounding towns and 
cities north and south of the Fargo-
Moorhead area as it slowly meanders 
into Canada and ultimately into Lake 

Winnipeg. The Red River experiences 
regular flooding and in events of 
little rainfall, will recede to levels 
not capable of supplying the North 
Dakota and Minnesota cities that 
rely on the source with an adequate 
amount of water. Large scale projects 
to both deliver and divert water have 
been initiated in their early stages. 
The changing state of the Red River 
affects the chosen site due to its 
close proximity to the river. 

Image 23 | Edgewood Estates Map
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Edgewood Estates

The current development on the 40 
acre site consists of 59 single family 
residential homes, a retention 
pond, and 3 acres of a golf course 
practice facility owned and operated 
by Fargo Parks and Edgewood Golf 
Course. The Edgewood Estates 
development construction began 
after the clearing of the Cardinal 
Muench Seminary in 2014 and has 
yet to fill its 59 possible high price 
lots with the single-family houses 
they were zoned for. The current 
watershed conditions disperse 
excess runoff from the housing lots 
to the street where they are captured 
by on street inlets and distributed 
through the storm sewer system into 
the Red River. This is the baseline of 
which my design is grounded with 
the intent of improving the housing 
possibilities while upholding the 
number of opportunities as well 
as improving on the stormwater 
measurements and implementing 
golf course elements. 

Image 24 | The Preserve Master Plan



30 | The Preserve at Edgewood Golf Course

Design Statement
The Preserve at Edgewood Golf 
Course is a residential design plan 
with the addition of golf course holes 
relocated from the main 18-hole 
layout of Edgewood Golf Course. 
Changing the currently course 
layout to incorporate two golf course 
holes that are prone to flooding will 
present the opportunity to expand 
on the retention ponds that are 
used for golf course irrigation. The 
use of stormwater design elements 
throughout the residential landscape 
with the addition of the natural 
landscape of the golf course will help 
filter, distribute, and capture excess 
runoff that travels throughout the 
site. 

Image 25 | 11 Tee Ariel



The Preserve at Edgewood Golf Course  31 

Image 26 | Golf Holes Layout
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The Golf Course

Edgewood Golf Course is a parkland style course lined with mature trees that have withstood the recurring flood 
events of the area. The new layout of the additional golf course holes will maintain the classic style that has been 
experienced for generations on the original 18-hole layout. Prairie grass plantings will display a natural North 
Dakota landscape within a historic golf course layout. 

The golf course holes increase the surface area where excess runoff can be both stored and absorbed. The 
topography of the golf course landscape will be shaped to funnel rainfall from the residential landscape to the 
retention areas on the course. The addition of two retention ponds to the golf course with their own secondary 
irrigation line will supply the golf holes with a consistent irrigation schedule. 

Modern golf course construction will create a pervious subsurface that will capture excess water and carry it to 
the ponds. Retention basins will be placed in low collection areas to help with the regular draining of the course 
to keep playing surfaces dry as well as aid in the overall stormwater capture. 

Use of wetland plantings and flood tolerant trees will help to absorb excess water in low areas of the golf course. 
Prairie grasses in non-playable areas of the golf course and along the edges of the retention ponds will help filter 
surface runoff before it is captured. 

Image 27 | Edgewood Sign
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Image 28 | Subsurface Drainage Detail

Image 29 | Dalton, GA Greens Image 30 | Dalton, GA Bunker Image 31 | Greens Drainage
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Townhome Design

Unique three storey townhomes 
will add to the variety of housing 
opportunities on the site and add 
density to the development. 17 
townhomes will line the street that 
runs north to south on the western 
edge of the site and separates the 
homes from the community park. 
These townhomes will be designed 
with their own personal rain garden 
with wetland landscape plantings 
that will help capture excess water 
that is shed from the roof of the 
homes.

Image 32 | Townhome Perspective

Image 33 | Townhome Detail Image 34 | Townhomes
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Image 35 | Community Park Concept Sketch
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Community Park

The community park will be a destination for both the residents as well as excess runoff that is captured from the 
streetscape. The design of the park will feature common surfaces found throughout the urban landscape and be 
an educational display of how water moves throughout the site. Natural overgrown wetland landscape plantings 
will create a border between the streetscape and the rest of the park while being the main capture destination 
for excess runoff. An elevated boardwalk will stretch the length of the park with access points on the north and 
the south. Beneath the boardwalk, an extension of the naturalized planting will increase the area for water to be 
captured. An interactive rock zone with a hardscape surface will display the changes to the built landscape by 
slowly releasing a collection of rainwater into the natural planting area. The pitched lawn will be both an open 
area for community visitors as well as display similar construction of the tee boxes and the greens on the golf 
course furthering the continuity between the golf course and the residential development that surrounds the 
course. At the end of the lawn will be a collection basin that reveals the water that is being distributed by the 
pervious subsurface of the lawn.  

Image 36 | Community Park Ariel



The Preserve at Edgewood Golf Course  37 

Image 37 | Elevated Board Walk Perspective
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Image 38 | Interactive Rocks 

Image 39 | Interactive Rocks Storm Experience



The Preserve at Edgewood Golf Course  39 

Conclusion

From 121,965 cubic feet of excess runoff from the site of Edgewood Estates, to just 13,896 cubic feet of excess 
runoff during a 1-hour duration of a 25-year storm event with the design of The Preserve, a scenario where 
stormwater is captured through thoughtful design measures lessens the introduction of excess harmful runoff 
into the Red River. 56 housing opportunities make up the variety of possibilities for new residents to the historic 
north Fargo neighborhoods. These homes and their streetscape now have the capability to contain all rainfall 
within the site boundaries and minimalize the runoff back into the Red River. 

Image 40 | Storm Event Results
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