
 



 
Course Description 
This course provides a comprehensive exploration into the design-build process for golf 
courses and associated facilities, combining land development principles, architectural 
considerations, environmental stewardship, and modern amenity integration.  
 
Emphasis is placed on the complete lifecycle from conceptual design through 
construction, blending engineering, landscaping, and operational requirements unique 
to golf-centric developments. The course covers traditional and contemporary trends, 
ensuring a holistic understanding necessary for successful project execution. 
 
 
Course Objectives 

• Examine the fundamentals of golf course site selection, land use planning, and 
environmental considerations. 

• Explore the integration of landscape architecture and golf course design 
principles. 

• Detail the engineering challenges associated with grading, drainage, irrigation, 
and turf management. 

• Analyze the development of ancillary facilities such as clubhouses, maintenance 
buildings, and hospitality features. 

• Discuss contemporary trends such as eco-friendly course design, water 
conservation, and technological innovations. 

• Illustrate the design-build delivery method advantages in the context of golf 
course projects. 

 
 
Intended Audience 
This course is applicable to civil engineers, landscape architects, environmental 
engineers, construction managers, and project engineers engaged in land 
development and recreational facility design as continuing education material. 
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Chapter 1: Introduction to Golf Course Design-Build Projects 
 
The development of golf courses and their associated facilities stands as one of the 
most intricate intersections between engineering, architecture, landscape design, and 
environmental stewardship.  
 

 
 
A golf course is not merely a collection of holes and greens; it is a carefully sculpted 
environment, harmonizing recreation with the natural landscape. In this context, the 
design-build delivery method has become increasingly favored for its streamlined 
approach, integrating design and construction under a single contractual entity. 
 
Historical Evolution of Golf Course Development 
Golf, as a structured sport, traces its origins to the rolling landscapes of Scotland in the 
15th century. Early courses evolved naturally, utilizing the contours and conditions of the 
land without substantial intervention. The famous Old Course at St. Andrews epitomizes 
this organic development, shaped more by sheep grazing and wind erosion than by 
human design. 
 
As the sport spread internationally, particularly to the United States in the late 19th and 
early 20th centuries, course construction became more deliberate. Golf architects such 
as Donald Ross and Alister MacKenzie began to conceptualize layouts that both 
challenged players and showcased the land’s innate beauty. This era also marked the 
beginning of intentional land modification, such as bunkering, green contouring, and 
artificial water hazards. 
 
The mid-20th century introduced mechanized earthmoving equipment, enabling large-
scale grading and reshaping. Concurrently, the advent of turfgrass science and 
irrigation technology allowed courses to be constructed in previously inhospitable 
climates, including desert regions. As a result, golf course development became a 
blend of engineering ingenuity, environmental management, and artistic vision. 
 



In recent decades, the emphasis has shifted toward sustainable development and 
ecological sensitivity. Today’s golf courses strive to balance high-quality play with 
reduced environmental impact, often incorporating native vegetation, minimal 
chemical use, and efficient water management systems. The role of the design-build 
method in this evolution is significant, promoting integration and accountability across 
the project's life cycle. 
 
Design-Build Delivery Model in Golf Course Construction 
Traditionally, golf course development followed the design-bid-build model, where a 
designer or architect created plans, and a contractor was later selected to execute 
the construction. This method, while common, often led to fragmented 
communication, misaligned objectives, and delays due to disputes between the design 
and construction phases. 
 
The design-build model addresses these shortcomings by consolidating both the design 
and construction responsibilities into a single contractual entity. This unified approach 
fosters collaboration from the project’s inception, ensuring that design decisions are 
grounded in construction practicality and that construction progresses with a clear 
understanding of the designer’s intent. 
 
For golf courses, where site conditions are highly variable and design must be 
responsive to natural features, the design-build method offers distinct advantages. Early 
contractor involvement allows for real-time feedback on grading strategies, irrigation 
layouts, and turf establishment methods, minimizing costly design revisions. Furthermore, 
the integrated team is better positioned to identify and mitigate environmental 
concerns, coordinate permitting, and streamline project scheduling. 
 
Advantages and Challenges of Design-Build Approach 
The design-build approach presents several advantages in the context of golf course 
and facility construction: 

• Efficiency: With design and construction occurring concurrently and under one 
contract, project timelines are often reduced, and cost efficiencies are realized 
through value engineering and economies of scale. 

• Enhanced Collaboration: Integrated teams facilitate better communication, 
reducing misunderstandings and conflicts. Designers and builders work together 
to refine layouts, grading plans, and infrastructure elements. 

• Risk Management: Single-source responsibility shifts design errors, omissions, and 
construction defects onto the design-build entity, simplifying the owner’s risk 
management and providing clearer recourse in the event of issues. 

• Cost Predictability: Early engagement of construction expertise helps in 
producing more accurate cost estimates and managing budgets effectively, an 
important consideration given the substantial investment required for golf course 
development. 

 
However, design-build is not without its challenges. The owner must be diligent in 
selecting a qualified design-build team, as the method requires a high degree of trust in 
the team’s competence and integrity. Additionally, the owner must clearly define the 



project scope and performance expectations early on, as changes later in the process 
can be more difficult and costly to accommodate than in traditional models. 
 
Overall, the design-build model aligns well with the complex, site-sensitive, and 
interdisciplinary nature of golf course projects, offering a cohesive strategy for delivering 
high-quality, sustainable recreational facilities. 
 
 
  



Chapter 2: Site Selection and Land Planning for Golf Courses 
 
The successful development of a golf course is inextricably linked to the quality of its site 
selection and initial land planning. Unlike many forms of construction, golf courses are 
intimately tied to the natural characteristics of the land.  
 
The topography, soil conditions, vegetation, water availability, and climate all directly 
influence the feasibility, cost, and eventual success of the project. Thorough diligence 
in the early stages ensures that the design not only harmonizes with the landscape but 
also operates sustainably over the long term. 
 
Criteria for Ideal Site Selection 
Golf course sites must meet a complex array of requirements that go beyond the 
standard considerations for commercial development. While aesthetic beauty and 
dramatic vistas are certainly important, practical matters such as soil composition, 
drainage patterns, and climate tolerance are paramount. 
 
Topography plays a critical role. A site with rolling terrain allows for varied hole designs, 
offering natural elevation changes that challenge players and add visual interest. 
Steep or excessively rugged landscapes, however, can dramatically increase grading 
costs and complicate drainage. Conversely, extremely flat sites may lack interest and 
require extensive earthmoving to create suitable features. 
 
Soil quality is another vital criterion. Sandy soils are often preferred for their excellent 
drainage properties and ease of shaping during construction. Heavy clay soils, while 
potentially fertile, pose drainage challenges and may require extensive soil 
amendments to support healthy turf growth. In many cases, detailed geotechnical 
investigations are necessary to understand subsurface conditions, including the 
presence of rock formations or high water tables that could impact construction. 
 
Climate considerations cannot be overstated. Temperature extremes, rainfall patterns, 
wind exposure, and frost dates all affect turfgrass selection, irrigation needs, and course 
playability. Sites in arid regions must plan for water scarcity and may necessitate 
drought-tolerant landscaping. Sites in humid climates must anticipate greater turf 
disease pressure and incorporate proper air movement into the design. 
 
Accessibility and proximity to population centers also influence site desirability. While 
remote sites can offer breathtaking natural environments, they must balance this with 
logistical challenges related to construction access, labor availability, and future patron 
traffic. 
 
Land Acquisition and Feasibility Studies 
Once a suitable site is identified, thorough due diligence must be performed before 
acquisition. This includes land title reviews, boundary surveys, environmental 
assessments, and zoning verifications. Understanding legal encumbrances such as 
easements, rights-of-way, and mineral rights is essential to prevent future complications. 
 



Feasibility studies form the backbone of informed decision-making. These studies 
evaluate the physical, financial, and operational viability of the project. Financial 
feasibility assesses land acquisition costs, infrastructure development needs, 
construction budgets, and expected returns on investment. Physical feasibility examines 
whether the land can accommodate the desired number of holes, typically 18 for a full-
scale course or 9 for a smaller community facility, along with necessary ancillary 
amenities. 
 
Market feasibility studies assess the demand for a new course in the intended location. 
These studies consider existing course saturation, demographic trends, competitive 
landscape, and market positioning—public versus private, daily-fee versus membership 
models, or luxury resort versus municipal course. 
 
Environmental studies are equally important and often legally mandated. These studies 
identify sensitive habitats, protected species, wetland areas, floodplains, and historical 
or archaeological sites that may influence or restrict development. Mitigation strategies 
must be considered early to ensure compliance and preserve ecological balance. 
 
Topography, Soil, and Environmental Assessments 
Detailed topographic surveys are crucial for design and planning. Modern techniques 
such as LiDAR (Light Detection and Ranging) provide highly accurate, three-
dimensional representations of the land surface, allowing designers to optimize course 
routing, minimize earthwork, and balance cut-and-fill operations. 
 
Soil testing should extend beyond basic classifications to include permeability, nutrient 
content, pH balance, and organic matter composition. These properties influence 
drainage system design, turfgrass selection, and long-term maintenance needs. Soil 
amendments or complete profile replacements are costly, underscoring the 
importance of initial soil quality assessments. 
 
Environmental assessments often require multiple layers of analysis. Wetland 
delineations identify areas that are federally or locally protected, which must be 
avoided or require specific mitigation measures. Wildlife habitat surveys may reveal 
endangered species habitats that necessitate careful design alterations. Water source 
assessments determine the availability of sustainable irrigation supplies, a crucial factor 
in many regions where groundwater or surface water rights are heavily regulated. 
 
Conclusion 
Site selection and land planning set the foundation for a golf course’s operational 
success and environmental stewardship. These early stages demand a multidisciplinary 
approach involving engineering, environmental science, agronomy, and economic 
analysis to ensure that the chosen site will support a sustainable, playable, and 
financially viable golf course for years to come. 
 
 
  



Chapter 3: Environmental and Regulatory Considerations 
 
The development of golf courses intersects significantly with environmental stewardship 
and regulatory compliance. Unlike conventional building projects that often involve 
compact structures and limited land disturbance, golf courses typically span hundreds 
of acres and involve substantial reshaping of the natural landscape. Therefore, 
navigating environmental responsibilities and adhering to regulatory requirements are 
essential aspects of a successful design-build golf course project. 
 
Environmental Impact Assessments 
An Environmental Impact Assessment (EIA) serves as a foundational process for 
understanding the potential ecological consequences of developing a golf course. This 
comprehensive evaluation identifies and predicts the effects of the project on local 
ecosystems, water resources, soil stability, air quality, and wildlife habitats. 
 
The EIA typically begins with a baseline study that catalogs the existing environmental 
conditions. This includes surveying native vegetation, identifying wildlife populations, 
mapping wetlands, and evaluating water bodies that may be affected by construction 
or long-term operations. The goal is to develop a detailed environmental profile of the 
site, which informs both design and construction strategies. 
 
Following the baseline study, the potential impacts of land clearing, grading, water 
usage, chemical application, and habitat alteration are assessed. Specific concerns for 
golf courses include the introduction of non-native turf species, potential contamination 
of surface and groundwater from fertilizers and pesticides, and disruption of natural 
water flow patterns. 
 
Mitigation strategies are developed as part of the EIA process to minimize negative 
impacts. These strategies may include preserving natural buffers along water bodies, 
incorporating native plants in out-of-play areas, designing drainage systems to filter 
runoff, and creating wildlife corridors to maintain habitat connectivity. 
 
Water Resource Management and Wetland Mitigation 
Water is a critical resource in golf course operations, particularly for irrigation and 
landscape management. However, water use must be carefully balanced with 
environmental conservation and regulatory constraints. 
 
Effective water resource management starts with understanding the site's hydrology. 
Surface water bodies, groundwater aquifers, rainfall patterns, and watershed dynamics 
must be analyzed to develop a sustainable irrigation plan. In many cases, golf courses 
incorporate constructed lakes or ponds that serve both as water storage and aesthetic 
features. Reclaimed water systems, where treated wastewater is used for irrigation, are 
increasingly popular in water-scarce regions. 
 
Wetlands, which serve as natural water filtration systems and critical wildlife habitats, 
are protected by various federal, state, and local regulations. Wetland delineation 
studies identify these areas, and any proposed encroachment triggers a stringent 



permitting process. If wetland impacts are unavoidable, mitigation measures are 
required. These measures often involve creating or restoring wetlands elsewhere to 
compensate for the loss, ensuring no net loss of wetland function and value. 
 
Stormwater management is also integral to protecting water resources. Golf courses 
are designed with drainage systems that control runoff, reduce erosion, and promote 
infiltration. Best Management Practices (BMPs) such as vegetated swales, retention 
ponds, and constructed wetlands help manage stormwater while enhancing the 
course's environmental value. 
 
Regulatory Compliance and Permitting Processes 
Developing a golf course entails navigating a complex web of regulatory requirements 
at the federal, state, and local levels. Early and proactive engagement with regulatory 
agencies is essential to avoid costly delays and project redesigns. 
 
Key federal regulations include the Clean Water Act (CWA), which governs discharges 
into waters of the United States and protects wetlands, and the Endangered Species 
Act (ESA), which safeguards threatened flora and fauna. Compliance with the National 
Pollutant Discharge Elimination System (NPDES) permit program is required for 
stormwater discharges associated with construction activities. 
 
State regulations often mirror federal statutes but can be more stringent, particularly 
regarding water rights, land use zoning, and pesticide application. Local governments 
impose zoning regulations that dictate allowable land uses, density, and environmental 
overlays such as conservation districts. 
 
The permitting process typically involves: 

• Site Plan Approval: Submission of detailed site development plans to local 
planning departments for review and approval. 

• Environmental Permits: Securing permits for wetland impacts, stormwater 
discharge, and water withdrawals. 

• Building Permits: Obtaining construction permits for ancillary facilities such as 
clubhouses, maintenance buildings, and restrooms. 

• Operational Permits: Depending on jurisdiction, operational permits may be 
required for water use, pesticide storage, and wastewater disposal. 

 
Public involvement is an integral part of many permitting processes. Community 
members and environmental advocacy groups often have the opportunity to provide 
input on the proposed development. Transparent communication, public 
presentations, and genuine efforts to address concerns can facilitate smoother 
permitting processes and build community support. 
 
Failure to obtain the necessary permits or comply with regulations can result in fines, 
project delays, or legal action. Therefore, a design-build team must include 
experienced environmental consultants and legal advisors to guide the project through 
the regulatory landscape. 
 
 



Conclusion 
Environmental and regulatory considerations are not peripheral concerns but core 
components of golf course design and construction. Responsible environmental 
stewardship not only fulfills legal obligations but enhances the long-term sustainability 
and reputation of the facility. 
 
 
  



Chapter 4: Golf Course Design Fundamentals 
 
The art and science of golf course design are founded on a balanced integration of 
functionality, aesthetic appeal, and environmental harmony.  
 

 
 
A well-designed golf course challenges players of varying skill levels, utilizes the natural 
features of the land, and maintains an enduring appeal. In the design-build model, 
early and thoughtful design decisions streamline construction and long-term operations, 
requiring careful attention to the fundamentals of golf course layout and routing. 
 
Principles of Golf Course Layout and Routing 
Routing refers to the sequence and arrangement of golf holes across a landscape. It is 
one of the most critical aspects of golf course design, influencing playability, flow, and 
the golfer’s experience. The goal of effective routing is to provide a logical progression 
from hole to hole, avoiding long walks between greens and tees while maximizing the 
use of the site’s natural topography and features. 
 
A standard 18-hole course typically occupies between 120 to 200 acres, although this 
can vary significantly based on site conditions and design philosophy. The holes are 
often grouped into outward and inward nines, beginning and ending near the 
clubhouse for logistical efficiency. 
 
Key principles guiding routing and layout include: 

• Variety: A good golf course offers a mix of hole lengths, directions, and 
challenges. A blend of par 3s, par 4s, and par 5s prevents monotony and tests 
different aspects of a player’s skill set. 

• Use of Natural Features: Designers aim to utilize existing landforms, water bodies, 
woodlands, and ridgelines. Natural hazards enhance strategy and beauty, 
reducing the need for excessive earthmoving. 



• Wind Consideration: Routing that changes direction helps mitigate the influence 
of prevailing winds, ensuring that players face varied wind conditions throughout 
the round. 

• Sun Positioning: Holes are ideally aligned to avoid direct sunlight in players’ eyes 
during early morning or late afternoon rounds, enhancing visibility and 
enjoyment. 

• Safety and Separation: Adequate spacing between holes, especially adjacent 
fairways, minimizes the risk of errant shots impacting other players and ensures a 
feeling of openness and privacy. 

 
Routing must also consider operational logistics, including maintenance access, 
spectator circulation (for tournament venues), and the integration of halfway houses or 
rest stops for player comfort. 
 
Balancing Aesthetic and Functional Design 
A golf course’s aesthetic quality greatly influences its appeal. Sweeping vistas, 
harmonious integration with the landscape, and visual contrast between fairways, 
roughs, and hazards contribute to the course’s character. However, aesthetics must 
never compromise functionality. 
 
Bunkers, for example, serve both strategic and visual purposes. Their placement 
demands careful thought; poorly positioned bunkers can become merely punitive or 
redundant. Water hazards should enhance the course’s visual drama but also offer 
strategic choices, such as risk-reward opportunities for aggressive players. 
 
Greens are the focal points of the golf course and require meticulous design. Their size, 
slope, contouring, and orientation affect not only the putting challenge but also the 
approach strategy from the fairway. Overly severe green slopes can render a hole 
unplayable at tournament speeds, while flat, featureless greens may lack interest. 
 
Visual framing is an important concept, where trees, mounding, or water bodies define 
the hole’s borders and direct the player’s attention. Strategic landscaping can also 
screen undesirable views and enhance the sense of seclusion. 
 
Functional design extends to drainage and maintenance considerations. Proper 
grading ensures that playing surfaces drain quickly after rain, preserving turf health and 
minimizing downtime. Features such as swales, ponds, and sub-surface drains must be 
integrated seamlessly into the design to avoid visual disruptions while ensuring effective 
water management. 
 
Integration of Natural Landforms and Hazards 
One of the distinguishing marks of an excellent golf course is the way it appears to fit 
naturally into the landscape. This effect is achieved by respecting and highlighting the 
site’s natural features rather than imposing artificial forms upon it. 
 
Landforms such as hills, valleys, ridges, and depressions offer natural opportunities for 
tees, fairways, and greens. Routing the course to flow with these features minimizes 
earthmoving, reduces costs, and preserves the site’s character. 



 
Natural hazards—streams, ponds, rock outcroppings, trees—are preferable to man-
made obstacles. When artificial hazards are necessary, they must be crafted to mimic 
natural appearances. For example, bunkers should feature irregular, organic shapes 
rather than geometric outlines to appear as though shaped by wind and erosion rather 
than by machines. 
 
Environmental integration also extends to vegetative features. Preserving native 
vegetation not only maintains the ecological balance but enhances the aesthetic by 
reflecting the local environment. Incorporating native grasses in rough areas, for 
instance, provides a rugged, natural look while reducing maintenance inputs like 
mowing and irrigation. 
 
Conclusion 
The fundamentals of golf course design emphasize a synergy between artistry and 
engineering. A successful design does not fight the landscape but embraces it, 
creating a golf experience that is as visually rewarding as it is strategically challenging. 
These principles form the bedrock upon which the subsequent engineering, 
construction, and maintenance strategies are built. 
 
 
  



Chapter 5: Engineering the Course: Grading, Drainage, and 
Irrigation 
 
While the aesthetic and strategic elements of a golf course captivate players and 
designers alike, the underlying engineering systems are what ensure its long-term 
functionality, playability, and sustainability.  
 

 
 
Grading, drainage, and irrigation represent the critical infrastructure of a golf course, 
requiring precise planning and execution. These components must support not only 
daily play but also the maintenance practices necessary to keep the course in prime 
condition. 
 
Earthwork and Grading Strategies 
Grading is the process of reshaping the landscape to create the desired course 
features while ensuring proper water management. The objective is to sculpt fairways, 
tees, greens, and bunkers that appear natural while facilitating surface drainage and 
minimizing turf stress. 
 
Effective grading strategies begin with detailed topographic surveys that map existing 
landforms. These surveys guide the creation of a grading plan that achieves several 
goals: 

• Enhancement of Natural Features: Wherever possible, grading should enhance, 
not obliterate, the site’s inherent qualities. Rolling terrain can be accentuated, 
while drainage swales can double as aesthetic features. 

• Balance of Cut and Fill: Ideally, the volume of soil cut from elevated areas equals 
the amount needed to fill low spots. This balance reduces the need for importing 
or exporting soil, saving costs and minimizing environmental disturbance. 

• Surface Drainage Facilitation: Subtle landform shaping ensures that rainwater 
moves quickly off playing surfaces toward designated drainage areas without 
pooling or eroding turf. 



• Playability Considerations: Grading impacts ball roll and stance. Fairways should 
have gentle slopes for fair play, while greens must be contoured to accept 
approach shots and offer interesting but fair putting challenges. 

 
Construction grading often employs GPS-controlled bulldozers and graders, allowing for 
precise execution of complex contours. Care must be taken to avoid overcompaction, 
which can impede turf establishment and drainage. Final shaping, particularly on 
greens and bunkers, typically involves skilled hand-finishing to achieve the nuanced 
forms necessary for superior playability. 
 
Drainage Design for Playability and Sustainability 
Efficient drainage is essential to maintaining course playability and preserving turf 
health. Poor drainage leads to saturated soils, turf disease, and course closures, all of 
which negatively impact the facility’s reputation and financial viability. 
 
Drainage design operates on two levels: surface drainage and subsurface drainage. 
 

• Surface Drainage: The primary defense against water accumulation. It relies on 
shaping the landscape to direct water toward swales, ditches, or retention 
areas. Surface slopes must be sufficient to prevent standing water but gentle 
enough to maintain playability and aesthetics. 

• Subsurface Drainage: Installed beneath greens, fairways, and sometimes tees. 
Perforated drainpipes set in gravel trenches collect and convey infiltrated water 
away from critical areas. Greens, in particular, require extensive drainage 
systems, often referred to as "herringbone" patterns, to ensure rapid removal of 
excess water. 

 
Bunkers present special drainage challenges because their concave shapes collect 
runoff. Properly designed bunkers include internal drainage lines covered by gravel and 
sand to facilitate quick drying. 
 
Drainage systems must comply with environmental regulations, especially in areas 
where runoff could impact nearby water bodies. Many courses now incorporate 
stormwater management features such as bio-swales, constructed wetlands, and 
retention ponds that filter and slow runoff, reducing environmental impact. 
 
Irrigation Systems and Water Efficiency Techniques 
Modern irrigation systems are essential for maintaining turf health, particularly in regions 
with inconsistent rainfall or during periods of drought. A well-designed irrigation system 
not only sustains the course aesthetically but also contributes to responsible water use. 
 
Key components of a golf course irrigation system include: 

• Central Control Systems: These computerized systems allow precise control of 
irrigation timing, duration, and coverage, often incorporating weather data to 
adjust watering schedules automatically. 

• Pump Stations: Pump water from ponds, lakes, or wells to pressurize the irrigation 
network. Pump stations must be designed for reliability and efficiency, with 
backup systems in place for high-value courses. 



• Piping Networks: Distribute water throughout the course. Modern systems use 
high-density polyethylene (HDPE) piping for durability and flexibility. 

• Sprinkler Heads: Designed specifically for golf courses, these provide adjustable 
arc and radius to match the irregular shapes of fairways and greens. Advanced 
systems include individual head control to tailor watering precisely. 

 
Water efficiency is a primary concern in irrigation design. Techniques to enhance 
efficiency include: 

• Zoning: Dividing the course into hydrozones based on similar water needs, 
allowing different irrigation schedules for greens, tees, fairways, and roughs. 

• Soil Moisture Sensors: Measure soil water content in real time, enabling irrigation 
systems to apply water only where and when needed. 

• Rainwater Harvesting: Capturing and storing stormwater for later use in irrigation. 
• Use of Drought-Tolerant Turf: Selecting grasses that require less water reduces 

overall irrigation demand. 
 
Regulatory scrutiny of water use is increasing, particularly in arid regions. Courses that 
implement water conservation measures not only comply with regulations but also 
appeal to environmentally conscious clientele. 
 
Conclusion 
The engineering of a golf course’s grading, drainage, and irrigation systems is 
fundamental to its success. These systems must be integrated seamlessly into the design 
to ensure functionality without detracting from the course’s aesthetic appeal. Properly 
engineered infrastructure lays the groundwork for efficient maintenance, superior 
playability, and long-term environmental stewardship. 
 
 
  



Chapter 6: Turfgrass Selection and Agronomic Practices 
 

 
 
The selection of appropriate turfgrass species and the implementation of sound 
agronomic practices are vital components of golf course development. Turfgrass forms 
the playing surface, influencing not only the aesthetics but also the playability, 
maintenance costs, and environmental footprint of the course. Agronomic practices 
must sustain turf health while minimizing resource consumption, ensuring the course 
remains playable and visually appealing throughout its operational life. 
 
Turfgrass Species Selection Criteria 
Choosing the right turfgrass species is a complex decision influenced by climate, soil 
conditions, water availability, intended play characteristics, and maintenance 
capabilities. No single turfgrass species is ideal for all areas of the course; different 
playing surfaces often require different grass types to meet specific functional and 
aesthetic demands. 
 
Primary considerations in turfgrass selection include: 

• Climate Adaptability: Turfgrass species must match the regional climate. Cool-
season grasses like bentgrass and ryegrass thrive in temperate climates, while 
warm-season grasses such as Bermuda and zoysia are better suited to hotter, 
drier environments. 

• Wear Tolerance: High-traffic areas such as tees, greens, and fairways demand 
turfgrasses capable of withstanding repeated stress without rapid deterioration. 

• Drought Resistance: Especially critical in regions with water scarcity or strict 
irrigation regulations. Turf species with deep root systems and low water 
requirements help conserve water. 

• Shade Tolerance: In courses with significant tree cover or structures that cast 
shadows, shade-tolerant species like fescue or St. Augustine may be necessary. 

• Disease and Pest Resistance: Selecting turf species less prone to local diseases 
and pests reduces chemical use and maintenance intensity. 

• Aesthetic Characteristics: Color, texture, and density contribute to the visual 
appeal of the course and can influence player satisfaction. 

 



Blended or mixed turf systems are common, utilizing one species on greens, another on 
fairways, and others in roughs or ornamental areas. For example, many modern courses 
employ creeping bentgrass on greens for its fine texture and superior putting quality, 
combined with Bermuda grass on fairways for its durability and drought resistance. 
 
Soil Preparation and Root Zone Management 
Healthy turfgrass depends heavily on the quality of the soil it grows in. Soil preparation 
begins with a detailed analysis of the site's native soils, evaluating factors such as 
texture, structure, nutrient content, pH, and organic matter. 
 
For greens, specialized root zones are constructed to support dense, fast-draining turf 
capable of enduring intensive play and maintenance practices. The United States Golf 
Association (USGA) has established widely accepted specifications for putting green 
construction, emphasizing a layered system: 

• Root Zone Layer: Composed of sand or sand-organic mixtures designed for rapid 
drainage and minimal compaction. The particle size distribution must be 
carefully controlled to balance drainage with moisture retention. 

• Gravel Layer: Underlies the root zone and supports drainage, preventing root 
zone migration while allowing water percolation. 

• Drainage Pipes: Embedded in the gravel layer to collect and convey excess 
water away from the green. 

 
Beyond greens, soil preparation for tees and fairways often involves amending native 
soils to improve drainage, structure, and nutrient availability. Techniques may include: 

• Soil Tilling: Loosens compacted soils, enhancing root penetration and water 
infiltration. 

• Organic Amendments: Materials such as compost or peat moss increase soil 
organic matter, improving moisture retention and nutrient supply. 

• pH Adjustment: Application of lime or sulfur to bring soil pH into the optimal range 
for the chosen turf species. 

 
Proper soil preparation sets the stage for successful turf establishment and minimizes 
future maintenance issues related to drainage, disease, and nutrient deficiencies. 
 
Maintenance Considerations in the Design Phase 
Turf maintenance is a major operational cost for golf courses, and design decisions 
made early in the project can greatly influence the ease and efficiency of future 
maintenance. 
 
Key maintenance-related design considerations include: 

• Irrigation Zoning: Separating high-maintenance areas such as greens and tees 
from lower-priority zones allows targeted water management and reduces 
waste. 

• Mowable Slopes: Designing fairway and rough contours that accommodate 
maintenance equipment reduces labor and wear on machinery. 

• Access Routes: Providing maintenance paths and service roads ensures that 
equipment can reach all areas of the course without causing turf damage or 
traffic compaction. 



• Bunker Placement: Minimizing the number and complexity of bunkers can 
reduce maintenance hours, as bunkers are labor-intensive to upkeep. 

• Species Selection for Reduced Inputs: Choosing turfgrass species that require less 
fertilizer, water, and mowing contributes to a sustainable and cost-effective 
maintenance program. 

 
Integrated Pest Management (IPM) strategies are also considered at the design stage. 
IPM emphasizes prevention, monitoring, and targeted treatments over routine pesticide 
applications. Course design can support IPM by ensuring proper air circulation 
(reducing disease pressure), promoting healthy turf stands (reducing pest habitats), and 
facilitating monitoring access. 
 
Conclusion 
Turfgrass selection and agronomic planning are foundational to the success and 
sustainability of a golf course. These decisions influence not only the player experience 
but also the long-term environmental and economic viability of the facility. A 
thoughtfully engineered turf system, rooted in solid agronomic principles, ensures that 
the course remains healthy, beautiful, and playable for decades. 
 
 
  



Chapter 7: Design and Construction of Ancillary Facilities 
 

 
 
While the golf course itself is the centerpiece of any development, the ancillary facilities 
play an equally important role in creating a complete and functional golfing 
environment. These facilities include the clubhouse, maintenance buildings, golf cart 
paths, parking lots, and a range of support infrastructure. Thoughtful design and 
integration of these components contribute to the overall success, operational 
efficiency, and profitability of the golf complex. 
 
Clubhouses: Architectural and Engineering Integration 
The clubhouse serves as the social and operational heart of a golf course. It is not 
merely a building; it is a multifunctional facility that must cater to the needs of players, 
guests, and staff while reinforcing the course’s branding and aesthetic identity. 
 
Architecturally, clubhouses must be inviting yet efficient. Designs typically include a 
combination of locker rooms, pro shops, dining facilities, event spaces, and 
administrative offices. In resort or private club environments, the scope may expand to 
include spas, fitness centers, and luxury accommodations. The clubhouse must be sized 
and programmed based on the projected number of players and the overall business 
model of the facility, whether public, private, or semi-private. 
 
Structural engineering for the clubhouse requires careful consideration of load-bearing 
capacities, particularly in large open spaces such as banquet halls or dining areas. 
Mechanical systems must be designed for efficiency, with HVAC systems appropriately 
zoned to accommodate varying occupancy loads throughout the day. Building 
orientation should take advantage of natural light and prevailing breezes, reducing 
energy costs and enhancing comfort. 
 
Clubhouses are commonly located near the starting and finishing holes to facilitate 
player circulation and maximize convenience. Views from the clubhouse often frame 
signature holes or water features, enhancing the aesthetic appeal and value of the 



facility. Site planning must also address parking, vehicular access, and pedestrian 
pathways to create a seamless and pleasant arrival experience. 
 
Maintenance Facilities and Service Access Planning 
Maintenance facilities are critical yet often overlooked elements in golf course 
development. These structures house the equipment and staff responsible for daily 
course upkeep, including mowing, irrigation management, and repairs. 
 
A typical maintenance complex includes equipment storage bays, mechanic shops, 
chemical storage areas, and administrative offices for the superintendent and crew. 
Proper layout and design are essential to ensure operational efficiency and employee 
safety. 
 
Maintenance yards must provide sufficient space for maneuvering large mowers and 
utility vehicles. Covered washdown areas with appropriate drainage and water 
treatment systems are required to clean equipment without contaminating the 
environment. Chemical storage facilities must comply with environmental regulations 
regarding containment and ventilation to minimize risks of spills or exposure. 
 
Service access roads should be carefully routed to allow maintenance crews to reach 
all parts of the course efficiently without interfering with players. These routes must be 
designed to accommodate equipment weight and minimize turf damage while 
remaining as inconspicuous as possible to preserve the course’s aesthetics. 
 
Golf Cart Paths, Parking, and Infrastructure Systems 
Golf cart paths are integral to the operational efficiency and player experience of 
many modern golf courses. Their layout must provide smooth, logical connections 
between holes while minimizing travel distances and avoiding disruption of the natural 
landscape. 
 
Path alignments are carefully designed to follow the contours of the land, reducing the 
need for extensive grading and preserving drainage patterns. Materials commonly 
used include asphalt, concrete, or crushed stone, with considerations for durability, 
cost, and visual integration into the surrounding environment. Widths must 
accommodate two-way traffic where necessary and be structurally capable of 
supporting cart loads in all weather conditions. 
 
Parking facilities serve both the clubhouse and maintenance areas. They must be 
adequately sized based on expected peak usage, with logical circulation patterns to 
prevent congestion. Landscape elements, such as tree islands and bioswales, are often 
incorporated to provide shade, enhance aesthetics, and manage stormwater runoff. 
 
Additional infrastructure systems supporting the golf course include water supply lines 
for irrigation and potable use, electrical systems for lighting and clubhouse operations, 
and wastewater treatment systems where municipal connections are unavailable. 
Many facilities now integrate renewable energy sources such as solar panels on 
maintenance buildings or clubhouses to reduce operating costs and improve 
sustainability credentials. 



 
Conclusion 
The design and construction of ancillary facilities are pivotal to a golf course’s 
functionality and appeal. These facilities must not only meet practical requirements but 
also harmonize with the course’s overall design ethos. Through careful planning, 
engineering, and architectural integration, these elements ensure that the golf course 
operates smoothly and delivers a superior experience for all users. 
 
 
  



Chapter 8: Sustainable Golf Course Development 
 
Sustainability has become a driving force in modern golf course design and 
construction. As environmental awareness grows and resource constraints tighten, golf 
courses must evolve to minimize ecological footprints while maintaining high standards 
of playability and aesthetic quality. Sustainable development practices not only align 
with regulatory requirements but also resonate with players and communities that value 
environmental responsibility. 
 
Environmental Stewardship and Best Management Practices 
Environmental stewardship is no longer an optional element but a central pillar in the 
planning and operation of new golf courses. Best Management Practices (BMPs) serve 
as a framework for integrating environmental considerations into every stage of design 
and construction. 
 
Site selection plays a crucial role in sustainability. Preference is given to sites that 
minimize disruption of sensitive ecosystems such as wetlands, forests, and wildlife 
habitats. When disruption is unavoidable, mitigation strategies must be implemented, 
including habitat restoration and conservation easements. 
 
During construction, erosion control measures are vital to prevent sedimentation of 
nearby water bodies. Techniques such as silt fencing, temporary seeding, and sediment 
basins reduce soil loss and protect aquatic ecosystems. The preservation of existing 
vegetation, wherever feasible, stabilizes soils and provides habitat continuity. 
 
After construction, sustainable maintenance practices take precedence. Integrated 
Pest Management (IPM) reduces reliance on chemical treatments by emphasizing 
preventative measures, biological controls, and careful monitoring. Fertilizer application 
is tailored to actual soil needs, avoiding over-application that could lead to nutrient 
runoff. Buffer zones of native vegetation are maintained along water bodies to filter 
runoff and provide wildlife corridors. 
 
Golf courses are increasingly seeking certification under programs such as the Audubon 
Cooperative Sanctuary Program, which recognizes facilities that protect wildlife 
habitat, conserve water, and reduce chemical use. Achieving such certification not 
only benefits the environment but also enhances the course’s reputation among 
environmentally conscious golfers and organizations. 
 
Water Conservation and Reuse Technologies 
Water management is one of the most critical aspects of sustainable golf course 
development. Traditional irrigation practices can consume vast quantities of water, 
posing challenges in arid regions or areas with limited freshwater resources. 
 
Modern courses employ a variety of strategies to conserve water. These include the use 
of drought-tolerant turfgrass species that require less irrigation and the design of 
efficient irrigation systems that incorporate advanced technologies such as soil moisture 
sensors, weather-based controllers, and variable-frequency drive pumps. 



 
Efforts to harvest and reuse water are increasingly common. Captured rainwater from 
rooftops and cart paths can be stored in on-site reservoirs for later irrigation use. Some 
facilities utilize treated effluent water, sourced from municipal wastewater treatment 
plants, which provides a reliable and sustainable irrigation supply while reducing 
demand on potable water resources. 
 
Course design also contributes to water conservation. Features such as naturalized 
roughs, reduced turf areas, and native landscaping decrease the amount of irrigated 
acreage. Bunker placement and course grading are carefully managed to minimize 
the risk of irrigation overspray onto non-target areas. 
 
Water quality is an equally important consideration. Constructed wetlands, vegetated 
swales, and bio-retention basins are integrated into the drainage design to filter 
stormwater runoff, remove contaminants, and recharge groundwater supplies. These 
features often serve dual purposes, enhancing the course’s aesthetic appeal while 
providing valuable ecosystem services. 
 
Renewable Energy and Green Building Integration 
Sustainability extends beyond the landscape to the built environment within a golf 
course. Clubhouses, maintenance facilities, and even cart barns are increasingly 
designed to incorporate energy-efficient and renewable energy technologies. 
 
Solar energy is a popular choice, with photovoltaic panels installed on rooftops or 
designated ground-mounted arrays to offset electricity consumption. In some cases, 
solar canopies are integrated into parking areas, providing both shade and renewable 
energy generation. 
 
Building designs follow green building principles to reduce energy use and enhance 
occupant comfort. This includes high-performance insulation, energy-efficient HVAC 
systems, LED lighting, and low-flow plumbing fixtures. Where feasible, buildings are 
oriented to maximize passive solar heating and natural ventilation, reducing reliance on 
mechanical systems. 
 
Materials selection favors sustainably sourced, recycled, or low-emission products. 
Wood certified by the Forest Stewardship Council (FSC), recycled steel, and low-VOC 
paints and finishes contribute to healthier indoor environments and lower environmental 
impacts. 
 
Electric or hybrid maintenance equipment and golf carts further reduce the facility’s 
carbon footprint, particularly when charged using on-site renewable energy sources. 
Waste management programs that promote recycling and composting help minimize 
landfill contributions and can be integrated into the daily operations of clubhouses and 
maintenance facilities. 
 
Conclusion 
Sustainable golf course development is a multifaceted endeavor that encompasses 
environmental protection, resource conservation, and energy efficiency. By integrating 



best management practices, advanced water technologies, and green building 
standards, modern golf courses can achieve a balance between providing a premium 
recreational experience and safeguarding the natural world. 
 
 
  



Chapter 9: Modern Trends in Golf Course and Facility Design 
 
As the landscape of recreation and real estate evolves, so too does the design of golf 
courses and their associated facilities. Modern trends reflect shifting demographics, 
heightened environmental consciousness, and technological advancements. The golf 
industry has responded by embracing new approaches to course architecture, 
amenities, and operations, ensuring that facilities remain relevant, sustainable, and 
economically viable. 
 
Smart Irrigation and Course Monitoring Technologies 
Technology has permeated all aspects of golf course management, with irrigation and 
turf monitoring at the forefront of innovation. The shift toward smart irrigation systems 
has transformed water management strategies, allowing courses to achieve higher 
efficiency and sustainability. 
 
Central control systems now utilize real-time weather data, soil moisture readings, and 
evapotranspiration rates to fine-tune irrigation schedules. Sensors embedded in the turf 
provide continuous data on soil moisture levels, helping superintendents apply water 
only where and when it is truly needed. These systems not only reduce water use but 
also improve turf health by avoiding over- or under-watering. 
 
Drones and satellite imagery are increasingly employed to monitor turf conditions 
across entire courses. Multispectral imaging allows managers to detect early signs of 
stress, disease, or pest infestation before they become visible to the human eye. By 
identifying problem areas quickly, maintenance teams can apply targeted 
interventions, reducing chemical use and enhancing overall turf quality. 
 
Automated mowers and robotic maintenance equipment represent the next frontier, 
offering the potential for consistent turf management with reduced labor requirements. 
These technologies, still in the early stages of widespread adoption, promise to further 
improve efficiency and lower operating costs over time. 
 
Eco-Golf and Minimalist Course Design Movements 
In response to environmental concerns and changing player preferences, the concept 
of "eco-golf" has gained significant momentum. Eco-golf courses prioritize minimal land 
disturbance, reduced resource consumption, and the integration of natural landscapes 
into the playing experience. 
 
Minimalist design, a philosophy championed by architects such as Tom Doak and Bill 
Coore, embraces the idea of working with the existing land rather than reshaping it 
extensively. This approach not only preserves the site’s natural beauty but also reduces 
construction costs and environmental impact. Minimalist courses typically feature fewer 
bunkers, less irrigated turf, and a greater reliance on native vegetation. 
 
In parallel, there is growing interest in shorter, more accessible course formats. Nine-hole 
courses, par-3 courses, and executive layouts cater to players seeking quicker rounds 
and lower costs. These formats require less land, less water, and less maintenance, 



making them attractive options for urban areas and communities with limited space or 
environmental sensitivities. 
 
Eco-golf initiatives often extend beyond course design to operational practices. 
Facilities implement habitat conservation programs, restore native ecosystems, and 
adopt organic turf management strategies. These efforts not only enhance 
environmental performance but also create distinctive courses that appeal to 
environmentally minded players. 
 
Hospitality and Leisure Integration: Spas, Resorts, and Event Spaces 
Modern golf facilities increasingly position themselves as comprehensive leisure 
destinations rather than stand-alone sports venues. Integration of hospitality and leisure 
amenities has become a hallmark of high-end golf developments, broadening their 
appeal to a wider demographic. 
 
Resort-style facilities often include luxury accommodations, spas, fine dining, and 
conference centers. These amenities transform the golf course into a full-service 
destination, attracting tourists, business travelers, and event organizers in addition to 
traditional golfers. The revenue generated from lodging, food and beverage services, 
and event hosting provides financial stability beyond green fees and memberships. 
 
Family-friendly amenities are also gaining importance. Swimming pools, fitness centers, 
and children’s activity zones encourage family participation and foster a sense of 
community. Some courses have introduced alternative recreational offerings such as 
tennis courts, hiking trails, and paddleboarding facilities, diversifying the recreational 
options available to guests. 
 
The design of clubhouses and resort facilities reflects these expanded functions. Flexible 
event spaces that can accommodate weddings, corporate retreats, and social 
gatherings are now standard features. Outdoor terraces, fire pits, and panoramic views 
are incorporated to enhance the guest experience and maximize the use of natural 
surroundings. 
 
Culinary programs have likewise become a focal point. High-quality dining experiences, 
often emphasizing locally sourced ingredients and regional cuisines, distinguish modern 
facilities and create additional appeal for non-golfers. 
 
Conclusion 
Modern trends in golf course and facility design are reshaping the industry. Technology-
driven maintenance systems, environmentally sensitive design philosophies, and 
integrated hospitality offerings ensure that today’s golf courses meet the evolving 
expectations of players, communities, and investors. By embracing these trends, golf 
developments can sustain their relevance and prosperity in a rapidly changing world. 
 
 
  



Chapter 10: Project Management and Execution 
 
The design-build delivery of a golf course and its associated facilities demands a highly 
coordinated project management approach. The scope, scale, and multidisciplinary 
nature of these projects require careful planning, clear communication, and rigorous 
execution. Effective project management ensures that design intentions are realized, 
budgets are maintained, schedules are met, and quality is upheld throughout the 
construction process. 
 
Phasing and Scheduling of Construction Activities 
Golf course construction involves a sequence of highly interdependent activities that 
must be carefully phased. The initial phases typically focus on site preparation, including 
clearing, grading, and establishing basic infrastructure such as drainage systems and 
cart path subgrades. These foundational steps are critical, as errors at this stage can 
have cascading effects on later phases. 
 
Following earthworks, attention shifts to the installation of irrigation systems. Given the 
complexity and extent of golf course irrigation networks, this phase demands precise 
coordination to avoid conflicts with drainage lines, utility conduits, and other 
infrastructure. Concurrently, rough shaping of greens, tees, and fairways is performed, 
setting the stage for fine grading and turfgrass installation. 
 
Final construction activities include the placement of bunker sands, final surfacing of 
cart paths, construction of ancillary buildings such as the clubhouse and maintenance 
facilities, and the installation of landscaping elements. Turfgrass establishment often 
dictates the project schedule, as sufficient time must be allowed for grass growth and 
maturation before the course is opened to play. 
 
Seasonal considerations play a significant role in scheduling. Grass seeding or sodding 
windows are governed by regional climate conditions, requiring careful planning to 
avoid delays caused by unsuitable weather. Similarly, material availability and 
contractor workloads fluctuate seasonally, influencing procurement and labor 
scheduling. 
 
An integrated schedule that accounts for these dependencies is critical. The project 
manager must maintain a comprehensive construction timeline, continuously updating 
it to reflect progress and adjusting it in response to unforeseen conditions such as 
weather disruptions or material delays. 
 
Quality Assurance and Risk Management in Design-Build Projects 
Maintaining quality throughout the project is paramount. In the design-build model, the 
unified team approach aids in this endeavor by facilitating collaboration between the 
design and construction teams. Nevertheless, a structured quality assurance (QA) 
program must be implemented. 
 
QA programs typically include regular inspections of earthworks, drainage installations, 
irrigation systems, and building construction. Soil compaction tests, pipe pressure tests, 



and turf health evaluations are conducted to verify that specifications are being met. 
For greens construction, adherence to specified soil profiles and drainage layer 
configurations is rigorously checked to ensure proper performance. 
 
Risk management is equally important. Identifying potential risks early allows the project 
team to develop mitigation strategies before issues escalate. Common risks in golf 
course projects include unexpected subsurface conditions such as rock outcrops or 
high water tables, regulatory delays, material shortages, and extreme weather events. 
 
Insurance coverage for general liability, builder’s risk, and environmental liability must 
be secured. Contracts should clearly define roles, responsibilities, and dispute resolution 
mechanisms to minimize the potential for conflict. Safety programs are critical to 
protect workers and minimize the risk of construction accidents, particularly given the 
heavy equipment and large work zones characteristic of golf course projects. 
 
Commissioning and Turnover Procedures 
Upon completion of construction activities, a formal commissioning and turnover 
process ensures that the project meets all specified requirements and that the owner is 
prepared to assume operational responsibility. 
 
Commissioning includes final inspections of all course features, buildings, and systems. 
For the golf course itself, this encompasses turfgrass establishment evaluations, irrigation 
system calibration, drainage functionality testing, and playability assessments. Building 
systems—mechanical, electrical, plumbing, and structural—are tested and verified for 
proper operation. 
 
Operational training is an essential component of the turnover process. Course 
superintendents, clubhouse managers, and maintenance staff must be trained on the 
use and upkeep of all installed systems, including irrigation controls, HVAC systems, and 
equipment operation. Manuals and as-built documentation are provided to support 
ongoing maintenance and future renovations. 
 
A soft opening period is often utilized before the official public debut. This allows for a 
limited number of players to use the facility, providing real-world feedback and 
identifying any minor issues that need to be addressed. Adjustments to turf 
management practices, irrigation schedules, or building operations can be made 
during this period without the pressure of full-scale operations. 
 
Final acceptance occurs when all contractual obligations are satisfied, outstanding 
punch-list items are completed, and the owner formally assumes control of the facility. 
At this point, warranties take effect, and the course transitions from a construction 
project to a fully operational recreational and hospitality venue. 
 
Conclusion 
Effective project management and execution are the linchpins of successful golf 
course development. Through careful phasing, rigorous quality assurance, proactive risk 
management, and structured turnover procedures, the design-build team ensures that 
the project meets its goals, delivering a facility that is both functional and inspiring.  



Chapter 11: Case Studies and Practical Applications 
 
While theoretical knowledge of golf course design-build practices is crucial, practical 
examples bring these principles to life. Examining case studies of notable golf course 
projects provides valuable insight into the challenges faced during development, the 
solutions devised, and the outcomes achieved. These real-world applications highlight 
best practices and emerging trends, informing future projects and reinforcing the 
concepts explored throughout this course. 
 
Analysis of Notable Design-Build Golf Course Projects 
Bandon Dunes Golf Resort in Oregon 
One exemplary case is the development of Bandon Dunes Golf Resort in Oregon. 
Situated along the rugged Pacific coastline, Bandon Dunes embraced a minimalist 
design philosophy, with architects like David McLay Kidd and Tom Doak utilizing the 
natural dunes and native vegetation to shape the courses. The design-build approach 
allowed for a fluid collaboration between designers and construction teams, enabling 
real-time adjustments to preserve natural features and minimize earthmoving. The result 
is a series of courses that blend seamlessly into the coastal landscape, earning 
worldwide acclaim for their sustainability and playability. 
 
Streamsong Resort in Florida  
Another noteworthy project is Streamsong Resort in Florida. Built on a reclaimed 
phosphate mining site, the project faced unique challenges, including heavily 
disturbed soils and a stark landscape. Architects Bill Coore, Ben Crenshaw, Tom Doak, 
and Gil Hanse transformed the site into a world-class golf destination by creatively 
utilizing the existing terrain features. The design-build process allowed flexibility to adapt 
designs as excavation uncovered unexpected topographic opportunities. Streamsong 
demonstrates how degraded lands can be rehabilitated into premier golf facilities, 
emphasizing environmental restoration alongside recreation. 
 
Erin Hills in Wisconsin  
Erin Hills in Wisconsin offers another perspective. Designed to host major championships, 
the course was developed with an emphasis on natural fescue grasses and minimal 
irrigation infrastructure. Designers Michael Hurdzan, Dana Fry, and Ron Whitten focused 
on sustainability, opting for drought-resistant turf and maintaining natural drainage 
patterns. The design-build approach facilitated close collaboration between the design 
team and contractors, ensuring that design integrity was preserved through the 
construction phase. Erin Hills’ success illustrates the effectiveness of combining 
traditional design values with modern construction techniques. 
 
Lessons Learned and Best Practices 
Several consistent themes emerge from these projects: 

• Respect for the Land: Successful golf course developments work with the existing 
landscape rather than imposing artificial forms. Preserving natural features not 
only reduces construction costs but also enhances the aesthetic and 
environmental value of the course. 



• Integrated Team Collaboration: Design-build projects benefit from early and 
continuous collaboration between designers, engineers, contractors, and 
environmental consultants. This integration allows for adaptive design and 
efficient problem-solving as site conditions evolve. 

• Sustainability as a Guiding Principle: Modern golf courses prioritize water 
conservation, habitat preservation, and reduced chemical use. Incorporating 
sustainable practices from the outset ensures long-term viability and regulatory 
compliance. 

• Flexibility and Adaptability: Conditions on large-scale sites often differ from initial 
surveys. The ability to adapt design elements during construction allows for 
creative solutions and optimized outcomes. 

• Community and Stakeholder Engagement: Many successful projects actively 
engage local communities and stakeholders throughout the development 
process, building support and ensuring that the facility meets broader social and 
environmental goals. 

 
Future Directions in Golf Course Development 
Looking ahead, golf course design-build projects are likely to continue evolving in 
response to changing societal expectations, technological advancements, and 
environmental imperatives. 
 
Climate change considerations will increasingly influence site selection, turfgrass 
choices, and water management strategies. Courses may shift toward even greater 
use of drought-tolerant species, recycled water, and renewable energy systems to 
enhance resilience. 
 
Technological innovations such as autonomous maintenance equipment, advanced 
turf monitoring systems, and sophisticated drainage solutions will become more 
widespread, improving operational efficiency and reducing environmental footprints. 
 
There is also a growing trend toward multi-use facilities, where golf courses are 
integrated into broader recreational, residential, and hospitality developments. This 
diversification provides financial stability and appeals to a wider audience, ensuring the 
continued relevance of golf facilities in an evolving market. 
 
In conclusion, practical applications demonstrate that the principles of sound site 
selection, integrated design-build delivery, environmental stewardship, and adaptive 
management are central to successful golf course development. These lessons, drawn 
from real-world examples, provide a foundation for future projects that seek to balance 
excellence in design, operational efficiency, and environmental responsibility. 
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