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Notice

This document is intended for information purposes and does not create new or alter existing
Agency policy or guidance. The document does not impose any requirements or obligations on
EPA, states, or other federal agencies, or the regulated community. The sources of authority and
requirements described in this document are the relevant statutes and regulations (e.g., the
Comprehensive Environmental Response, Compensation and Liability Act). EPA welcomes
public comments on this document at any time and may consider such comments in future
revisions of this document. EPA and state personnel may use and accept technically sound
approaches different from those described in this document, either on their own initiative, or at
the suggestion of potentially responsible parties or other interested parties. Therefore, interested
parties are free to raise questions and objections about the information in this document and the
appropriateness of the application of the information in this document to a particular situation.
This document is not intended, nor can it be relied upon, to create any rights, substantive or
procedural, enforceable by any party in litigation with the United States.

For More Information

For more information on the Superfund Redevelopment Program, including information about
current developments, pilot programs, tools and resources, and case studies, visit the Program’s
web site at http://www.epa.gov/superfund/programs/recycle/index.htm or contact the
following numbers:

Outside the Washington, DC area: 800-424-9346;

TDD for the hearing impaired outside the Washington, D.C. area: 800-533-7672
In the Washington, D.C. local area: 703-412-9810; or

TDD for the hearing impaired in the Washington, D.C. local area: 800-412-3323.
Hours: 9:00 AM to 5:00 PM Eastern Standard Time, Monday through Friday.
Closed on federal holidays.
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Preface

As of August 2002, more than 300 cleaned up Superfund sites have been returned to productive
use. Many of these sites have been developed into recreational facilities, such as sports fields,
hiking trails, parks, playgrounds, and golf courses. Many other Superfund sites may potentially
be used for similar purposes after they are cleaned up. The U.S. Environmental Protection
Agency (EPA), through efforts such as the Superfund Redevelopment Program, promotes the
productive reuse of Superfund sites. EPA's overriding objective for any Superfund site is to
ensure protection of human health and the environment. With forethought and effective
planning, communities can return sites to productive use without jeopardizing the effectiveness
of the remedy put into place to protect human health and the environment.

This report provides technical information useful in planning, designing, and building golf
facilities on sites where the remedy calls for on-site containment of contaminated material or
post-construction monitoring or treatment. This information may be useful when considering
golf facility reuse options during EPA's process of selecting, designing, and implementing a
cleanup plan for a Superfund site or non-time-critical removal action. The report draws from
experiences at completed redevelopment projects, EPA technical guidance, and other sources to
describe remedy approaches and golf facility design features that have been used to
accommodate golf courses at remediated Superfund sites where waste has been left on site.

This document is intended for information purposes only and does not create new or alter
existing Agency policy or guidance. It is one of a series being developed under EPA's Superfund
Redevelopment Program to inform stakeholders at hazardous waste sites about technical and
planning issues that may arise during the remediation process when reuse of a site is intended
following cleanup. Other reports in this series provide technical information on the reuse of
Superfund sites with waste containment areas for recreational facilities, commercial and
industrial facilities, and ecological resources.

This report was a collaborative effort between the U.S. Army Corps of Engineers, EPA, and an
advisory committee headed by Paul Parker of The Center for Resource Management in Salt Lake
City, Utah. The remainder of the advisory committee consisted of the following individuals: Ken
Dixon of Texas Tech University, Ed Hopkins of the Sierra Club, Bill Love of W.R. Love Golf
Course Architecture, John Olenoski of Nicklaus Design, Fred E. "Derf" Soller of Breckenridge
Golf Club, and Paul Thomas of U.S. EPA Region 5.
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Section 1. Introduction

Across the country, EPA is working with communities to safely return Superfund sites to
productive use consistent with protection of human health and the environment. Former landfills,
abandoned hazardous waste dumps, and other contaminated properties throughout the United
States, once thought to be of limited or no value, are being transformed into viable commercial
and industrial developments, parks and other recreational facilities, and wildlife areas. Golf
courses and driving ranges have been built on a number of the more than 300 former Superfund
sites that are in use. These golfing facilities provide positive social, economic, and
environmental outcomes for their communities.

Remedies at some Superfund sites where wastes or treatment and monitoring systems remain on
site after construction of the remedy reduce or control risks without completely eliminating
them. Therefore, redevelopment planners must take into account the vital need to prevent
long-term risks to human health and the environment by integrating into their plans any aspects
of a remedy that are designed to monitor and maintain its effectiveness. Several sections of this
report include information on design considerations, operation and maintenance (O&M)
measures, and regulatory requirements vital to ensuring that remedies remain protective of
human health and the environment.

EPA's experience suggests that sites where the cleanup involves containing the wastes on site are
often well suited for recreational uses such as a golf facility. For example, the on-site
containment of wastes often requires vegetated cover systems that, with minor modifications,
can be made highly compatible with golf facility use.

This report provides techniques for ensuring that containment systems or waste treatment
equipment can accommodate golf facilities, while ensuring that golf facility operations do not
reduce the effectiveness of the remedy. The successful and safe use of a Superfund site for golf
facilities requires careful planning, the involvement of the community and other interested
parties, and appropriate design, construction, and post-construction operation and maintenance
practices.

Purpose

This report was developed for site managers, communities, property owners, developers, golf
course designers and operators, and others who might have an interest in building a golf course
on a remediated Superfund site. It provides information useful for planning, designing and
implementing site cleanups that will safely support golf facilities. The information could also be
applied at certain non-time-critical removal sites. The report describes how redevelopment and
remediation efforts can be coordinated to ensure successful golf facility projects at sites where
some or all of the hazardous wastes will be, or have been, left on site. It focuses on the planning-
level issues, not detailed design information. This document does not address how communities
and property owners plan for the reuse of these cleaned up sites. It is generally their
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responsibility to decide how they will use these properties, although the remedy may limit some
future uses.

The information in this document is based on the combined experiences of successful Superfund
remediation and reuse projects, previous EPA technical guidance, and other sources. It includes
considerations for determining whether or not a golf facility is appropriate for a site; remedy
design, construction, and maintenance issues important for a site; and references to completed
projects. This information may be useful in supporting remedy selection, design, construction,
long-term monitoring and maintenance, and general reuse and community planning.

This report in no way alters established EPA policies on remedy selection for Superfund sites.
The national program goal of the Superfund remedy selection process is to select remedies that
are protective of human health and the environment, that maintain protection over time, and that
minimize untreated waste left on site. (40 CFR 300.430). In many instances, Superfund remedies
will include combinations of treatment for "principal threat wastes" (high concentration or
mobile wastes), engineering controls to contain lower concentration wastes, and institutional
controls (i.e., restrictions on the use of a property that may be implemented through legal or
administrative mechanisms such as easements or deed notices) to supplement the engineering
controls and minimize the potential of exposure to waste remaining on site.

This report is one of several being developed under the EPA Superfund Redevelopment Program
to inform stakeholders at hazardous waste sites about how EPA may take identified and potential
reuse into account when it selects, designs, and implements remedies. Other reports in this series
address the reuse of sites for other kinds of recreational facilities, for commercial facilities, and
as ecological resources.

Who Should Read the Report and Why

Many entities or stakeholders have a substantial interest in the redevelopment of a Superfund
site. The potentially responsible parties (PRPs) or the owner could gain revenues from the
operations of a golf facility. Local governments may benefit from increased tax revenues, and
may need to consider whether the proposed facility is compatible with their land use plans.
Local citizen groups and individuals may be concerned with employment and recreational
opportunities and the character of their neighborhood. Environmental organizations might be
consulted because the redevelopment project may provide the opportunity to protect or improve
local and regional habitats. EPA remedial project managers (RPMs) and the state regulators
need to coordinate remediation and reuse efforts at Superfund sites. Golf facility designers and
operators should be aware of the technical aspects of developing a golf facility on a remediated
Superfund site. Consulting engineers representing the PRPs or owner should be able to assure
the regulators that the redevelopment project does not compromise the effectiveness of the
remedy. To ensure that the perspectives of all interested parties are considered and that the
remediation and reuse of the site complies with all state and federal regulations, coordination
with the stakeholders should be initiated early in the planning process and continue frequently
throughout the process.
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Superfund Redevelopment Program

EPA prepared this report as part of the Agency’s Superfund Redevelopment Program. This
Program reflects EPA’s commitment to consider reasonably anticipated future land uses when
making remedy decisions at Superfund sites, and to ensure that, when possible, the cleanup of
Superfund sites allows for safe reuse for ecological, commercial, recreational, or other purposes.

Through this Program and other efforts, the Agency works with communities to determine
remedial action objectives that will allow for reasonably anticipated future land uses. Land use is
a local matter, and EPA does not favor one type of reuse over another. EPA’s primary
responsibility is to ensure that the remedy is effective in protecting human health and the
environment.

The safe and appropriate redevelopment of sites can provide significant benefits to communities
and help ensure that remedies will be maintained. These potential benefits include:

* New employment opportunities, increased property values, and catalysts for additional
redevelopment;

* New recreational and open-space areas in communities where land available for such uses is
scarce;

» Better day-to-day property management, which can result in improved maintenance of the
remedy; and

» Improved aesthetic quality of the area through the creation of well-maintained properties
and discouragement of illegal waste disposal and similar unwanted activities.

For more information on the Program, including current developments, pilot programs, tools,
resources, and case studies, visit the Superfund Redevelopment Program web site at
http://www.epa.gov/superfund/programs/recycle/index.htm or call the following numbers:

Outside the Washington, DC area: 800-424-9346;

TDD for the hearing impaired outside the Washington, D.C. area: 800-533-7672;
In the Washington, D.C. local area: 703-412-9810; or

TDD for the hearing impaired in the Washington, D.C. local area: 800-412-3323.
Hours: 9:00 AM to 5:00 PM Eastern Standard Time, Monday through Friday.
Closed on federal holidays.

Integrating Reuse Plans With Cleanup Remedies

Assumptions about the future use of a Superfund site can affect all aspects of the removal and
cleanup processes, from the remedial investigation/feasibility study (RI/FS) through remedy
selection, design, and implementation. The RPM should consider the proposed reuse in the
design of the response actions, consistent with OSWER’s land-use guidance, and adjust them
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when cost and protectiveness are not affected.’ It is important to understand when and how
future land use considerations are incorporated into EPA’s site management process and the
scope of EPA’s authority to accommodate future land use throughout the remedial process.

Consideration of Future Land Uses

The anticipated future uses of land is an important factor that EPA considers in determining the
appropriate response action. The process for identifying the reasonably anticipated future land
use begins during the Remedial Investigation/Feasibility Study (RI/FS) or Engineering
Evaluation/Cost Analysis (EE/CA) stage of the EPA site management process. Assumptions
about reasonably anticipated future land use can be considered as part of:

» The baseline risk assessment when estimating potential future risk;

* The development and evaluation of remedial or removal action objectives and response
action alternatives; and

» The selection of appropriate response action required for the protection of human health and
the environment.

A useful way to develop reasonable assumptions about future land use is to conduct a reuse
assessment. The reuse assessment typically identifies broad categories of potential reuse (e.g.,
residential, recreational, commercial and industrial, agricultural, ecological). This assessment
may also initiate the reuse planning process and lay the groundwork for integrating reuse into the
cleanup plan. In general, the reuse assessment can be done by the entity conducting the RI/FS or
EE/CA. As with other activities performed under the RI/FS or EE/CA, EPA can determine the
appropriate level of oversight when PRPs perform this work. While EPA does not expect to be
involved in detailed analyses of golf course feasibility, the Agency should ensure that reasonable
assumptions regarding future land use are considered in the selection of a response action. This
determination should be coordinated with the state.

In some cases, property owners, PRPs, and communities may have initiated a reuse planning
process. Information from a reuse plan may also be useful for the reuse assessment. As part of
the reuse assessment process, EPA holds discussions with local land-use planning authorities,
local officials, property owners, PRPs, and the public to understand the reasonably anticipated
future uses of the land on which the Superfund site is located. Based on these discussions, EPA
develops remedial action objectives and identifies remedial alternatives that are consistent with
the anticipated future land uses. If there is substantial agreement on the future use of a site, EPA
may be able to select a remedy that is consistent with that use and take measures to
accommodate it when designing the remedy.

EPA must balance this preference for future land use with other technical and legal provisions in
the Superfund law and its implementing regulations (National Oil and Hazardous Substances
Pollution Contingency Plan, known as the NCP). For example, the Agency’s decisions must

'U.S. EPA. 2001. Reuse Assessments: A Tool to Implement The Superfund Land Use Directive,
OSWER 9355.7-06P. http://www.epa.gov/superfund/resources/reusefinal.pdf
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conform with NCP preferences for using one or more of a number of approaches, such as
treating principal-threat wastes, engineering controls such as containment for low-level threats,
institutional controls to supplement engineering controls, and innovative technologies. EPA
generally complies with other laws when they are “applicable or relevant and appropriate”
(ARAR).

After considering these factors, EPA selects a remedy. In this process, two general land-use
situations could result from EPA’s remedy selection decision:

 If the remedy achieves cleanup levels that allow the site to be available for the reasonably
anticipated future land use, EPA will work within its authorities to accommodate that reuse;
or

+ If'the remedy achieves cleanup levels that require a more restricted land use than the
reasonably anticipated future land use, the site will probably not support the community’s
reuse preferences and the interested parties will have to discuss other reuse alternatives.

For additional information on how EPA considers land use in the remedy selection process, see
EPA’s Land Use in the CERCLA Remedy Selection Process, EPA OSWER Directive No.
9355.7-04; and Reuse Assessments: A Tool to Implement the Superfund Land Use Directive,
OSWER Directive No. 9355.7-06P, http://www.epa.gov/superfund/resources/reusefinal.pdf

Timing

To allow for evaluations of a variety of remediation and reuse options, reuse planning should be
initiated as early in the cleanup process as possible. The longer reuse planning is delayed, the
greater the possibility that some reuse options will be foreclosed by decisions already made.

There are two major components of the reuse planning process: making reuse assessments and
creating reuse plans. A reuse assessment, which typically identifies broad categories of potential
reuse (e.g., recreational, industrial), should be developed at the RI/FS stage. This assessment
initiates the reuse planning process and lays the groundwork for additional planning. Because the
land-use categories employed in making the assessment are broad, they may not provide
sufficient detail to ensure that the remedy being considered will allow for a specific use or to
guide the detailed remedy design. When communities need more specific and detailed land-use
proposals, they may initiate the second component of the planning process—the creation of reuse
plans.

Reuse plans are often developed after the RI/FS and may not be available until later stages of the
site management process, such as during remedy design or construction. When the EPA receives
the reuse plans prior to remedy selection, the site manager should evaluate them in the course of
developing the remediation alternatives. When reuse information is received after the remedy is
selected, the site manager evaluates it to determine whether the response action is consistent with
the proposed reuse and whether design modification might be easily made to accommodate it. If
the reuse project plan calls for changes in schedule or other aspects of the remedy, these plans
should be evaluated in light of their effect on potential risk to human health and the environment.
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Development of a reuse project can sometimes begin on parts of a site before construction of a
remedy is completed. This can be done by segmenting the site into different operable units
(OUs) which proceed on different schedules according to the nature of the cleanup approaches,
location, and expected completion time; deleting portions of the site from the NPL while cleanup
continues elsewhere; and sequencing the cleanup work to coordinate with development needs.
For example, at the Ohio River Park Superfund site in Neville Island, Pennsylvania, remedial
activities were interrupted when EPA agreed to make part of the site available for replacing the
old, unusable Coraopolis Bridge, which was important to the community.

In many cases, a completed remedy may not be able to accommodate the planned use without
modification because of technical, legal, or other factors. If, in the future, landowners or others
decide to change the land uses in a way that makes further cleanup necessary, EPA does not
prohibit them from conducting such a cleanup, so long as the effectiveness of the remedy is not
compromised. It would be necessary to evaluate the implications of that change for the
protectiveness of the selected remedy. Retrofitting an existing remedy to support reuse requires
careful planning, design, coordination with, and approval by, EPA and other regulatory agencies.
As discussed below, EPA is prohibited from funding, nor can it require others to fund, activities
that are considered “enhancements” to the remedy.

Enhancements

EPA is prohibited from funding, and cannot require potentially responsible parties (PRPs) or
others to fund “betterments”or “enhancements” of a remedy. Generally, an enhancement is a
facility or an activity that is not necessary to support the effectiveness of a remedy, including its
continuing effectiveness under the anticipated future use of the land. For example, installation of
lights for a parking lot would, typically, be considered an enhancement. Other examples of
enhancements would be compaction of a protective cap beyond what might be needed to keep it
from settling under anticipated future use, or the addition of clean fill beyond that required to
make a remedy protective under the anticipated future use.

Some cleanup activities may be necessary to accommodate the anticipated future use of a site.
These are not enhancements because they support the remedy by implementing it in a manner
consistent with future use. The effectiveness of a remedy can be compromised if it is not
consistent with the eventual use. Therefore, EPA to the extent possible and without
compromising protectiveness to human health or the environment, chooses remedies that are
consistent with anticipated use, and implements them, insofar as it can, in ways that
accommodate that use. For example, the Agency has a preference for not leaving a site with no
means, short of modifying the remedy, to support structures that will be required for the
anticipated use. The remedy should generally allow reasonable areas for them. As a part of the
remedy, EPA may provide corridors of clean soil or other material for future utility access when
anticipated use makes the need likely. EPA may also, for example, place wastes in a location
where they will not block access that will be needed for the anticipated future use of a site, even
though it might have cost less to place them elsewhere. Likewise, EPA may take future use into
account in deciding on the placement of monitoring or extraction wells, air-stripping towers, or
other treatment units, so that they do not interfere with the placement of structures needed for
redevelopment of a site. Such actions would generally not be enhancements.
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EPA determines case-by-case whether an activity or feature constitutes an enhancement. Actions
like those above may often not be considered enhancements because they accommodate the
anticipated future use and thereby support the remedy by helping to ensure its long-term
integrity. EPA may fund such actions, or require a PRP to fund them.

The Game of Golf in the United States

Golf was introduced to the United States in the late 1700's, but did not become established until
around 1900, when there were approximately 1,000 golf courses in the country. Since that time
there have been several periods of substantial growth of the game and many new facilities
opened. In the early 1950's, there were an estimated 3 million golfers in the U.S. playing on
5,000 courses. By the end of the 1960's, the number of golfers had grown to over 4 million and
the number of courses to about 6,000. By the late 1990's the number of golfers had reached 24
million. These golfers played over 500 million rounds of golf on about 16,000 courses.

According to golf industry sources, the sport's popularity is still growing. Within the next few
years the number of golfers is expected to exceed 30 million and the number of rounds played is
anticipated to reach 650 million annually. During the late 1990s, between 400 and 500 new
courses were being built annually. Based on the projected number of golfers, the demand for new
facilities is expected to continue well into the future.

The development of the earliest golf facilities often occurred on sites that were specifically
selected for their physical characteristics and ability to produce exciting golf. Since then, other
considerations besides the physical qualities of a site have become the deciding factors. Golf
course developers evaluate demographic and economic factors. The growth of the game has
required that new facilities be more accessible to a greater number of people. New facilities are
often being developed in locations that will meet an identified demand, whether or not they offer
significant land forms, water features, trees, scenery or other natural features or physical
characteristics. A positive outcome of these trends is that a golf course can offer the opportunity
to enhance the visual and environmental quality of a featureless site and provide attractive green
space and recreation for a community.

Opportunities for Golf Course Development on Degraded Lands

A number of these new courses are being built on degraded lands that no longer support wildlife
habitat and may have been previously been rejected for human use because of past
contamination. Many of these sites require significant rehabilitation to prepare them for
productive reuse of any type. Surrounding communities are usually anxious to have these sites
reclaimed and returned to a positive reuse to eliminate visual blight and prevent further water
contamination or physical injury from possible accidents. Degraded lands include a variety of
sites such as closed landfills, abandoned mines, Superfund sites, brownfields, and portions of
closed military installations.

For decades, golf courses have been developed on degraded lands. These include some
prestigious and award winning courses, such as the Links at Spanish Bay in Pebble Beach,
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California; Old Works Golf Course in Anaconda, Montana; and Harborside International
Courses in Chicago, Illinois. Although this phenomenon is not new, its importance and
acceptance is growing in view of the continued expansion of the game and the need to clean up
and rehabilitate contaminated sites. In some urban and suburban areas, where the demand for
golf is greatest, degraded sites may be the only properties large enough for golf development. In
areas with sensitive wildlife habitats, such as wetlands, extensive environmental permitting
requirements or local opposition has sometimes made development difficult. Golf facilities can
provide a viable alternative for these properties. In these situations, golf course developers
usually gain broad community support for transforming waste sites into attractive and profitable
amenities.

Organization of Report

The remainder of this report describes key planning and technical factors to be addressed when
golf facilities are to be developed on properties where hazardous waste has been left on site.

Section 2 Planning and design issues associated with developing a golf course on a
Superfund site including key questions for the golf facility reuse decision-
making process.

Section 3 Common remediation methods and design factors to be considered when a
golf facility is to be placed on a Superfund site. The key issues include site
remedy components, settlement, gases, utilities, surface vegetation, storm-
water management, construction techniques, groundwater extraction and
treatment, operations and maintenance, and institutional controls.

Section 4 Operation and maintenance activities that are required to protect the integrity
of the selected remedy for a Superfund site.

Section 5 Four projects where golf courses have been built on degraded lands. The
discussion for each site includes its history, contamination problems, and key
factors considered during remediation and reuse planning. These case studies
demonstrate how remediation and reuse efforts may complement each other.

Bibliography The references are grouped by technical subjects in order to allow the reader
easy access to the many sources that are available for hazardous waste
remediation and golf course design.

Appendix A Golf industry information sources for golf facility reuse.

Appendix B A list of Superfund sites that include golf facilities, along with contact
information.

Appendix C Defines acronym's used in this report.
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Section 2. Factors Affecting Planning
and Designing Golf Courses on Superfund Sites

A thorough understanding of the physical conditions of the site and the economic characteristics
of the area is necessary to determine the feasibility of a proposed golf course and provide
information required for the planning and design process. This chapter discusses factors
addressed in determining golf facility feasibility, coordinating a golf course project with the
Superfund remediation process, and the planning and designing a golf facility. Remediation
design and planning issues are discussed in Section 3.

Typically, a golf development project will use a team of professionals including a feasibility and
market analyst, an environmental specialist familiar with local issues, an engineer for
remediation issues, and an experienced golf course architect. The golf course architect and initial
team members are often joined by other qualified experts, such as a land planner, civil and
hydrologic engineer, traffic specialist, facilities architect, landscape architect, and golf course
superintendent for the planning and design of the golf course.

Components of a Golf Facility

Golf facilities consist of golf courses, driving ranges, other practice facilities, miniature golf
structures, or a combination of these. A course requires items such as tees, greens, fairways, and
sand bunkers. A clubhouse or operations building typically contains a pro shop, food service,
restrooms, offices, storage areas for supplies and equipment, and space to house golf carts. A
maintenance building provides areas for offices, employees, equipment storage and repair. A
separate building may be required for the storage of pesticides and fertilizers. Other buildings are
necessary to house the irrigation pump station, on-course shelters and restrooms. These buildings
generally require space for parking, deliveries, and waste removal. To accommodate these
requirements, a golf facility needs land with appropriate topography and access to utilities and
other infrastructure.

Land Requirements. Because there are no

established standards for the size and A regulation golf course requires between
configuration of golf facilities, they may be 150 and 300 acres. Smaller courses and
built on a wide variety of remediated driving ranges require less land, some as

little as 10 acres. Miniature golf facilities
only require 1 to a few acres.

Superfund sites. Depending upon the
topography of the proposed site and
environmental or other constraints, an
18-hole regulation golf course typically
requires between 150 and 230 acres of land. In some cases, a championship-length course can
occupy as much as 300 acres. Executive length golf courses containing mostly par 3 holes, short
par 4s and an occasional short par 5 require between 60 and 125 acres. Par 3 chip and putt
courses require between 25 to 50 acres.
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A driving range with 35 to 40 tee stations requires an area approximately 240 yards wide by 300
yards in length (about 15 acres). Additional length is required if another teeing area is provided
at the back end of the range for instructional purposes or if the topography, predominant winds,
or elevation of the site is a consideration. The teeing area, fairway and surrounding rough areas
of a driving range require from 15 to 25 acres or more, including the operational facilities and
parking area. A driving range can be constructed on a smaller area by reducing the number of
tees or by using netting to contain errant golf balls.

Miniature golf facilities may be constructed either indoors or outdoors. An 18-hole course may
require between 1 and several acres. Miniature golf facilities may include water and sand
hazards, windmills, and moving obstacles.

Topography. The topography can have a substantial influence on the design of the facility and
the cost of maintenance. The topographic elevations and slopes of the site should be conducive
to the playability and maintenance of the golf facility. Most golf course designers seek to avoid
extreme changes in elevation and severe slopes, to create a facility that offers all players a fair
and enjoyable experience and facilitates efficient maintenance. The role of topography in
remediation and construction of the golf course is discussed later in this section.

Local Infrastructure. The critical infrastructure needs for a golf course include roads and
utilities, such as water, electricity, natural gas, sewers, and telecommunications. A golf course
cannot exist unless the water source is reliable and of a quality that is compatible with turfgrass.
Potential sources include groundwater, surface water, municipal water, and recycled on-site
water.

Coordinating Golf Course Planning with
the Superfund Process

As discussed in Chapter 1, the future use of a property can affect all aspects of the removal and
cleanup processes. Likewise, the requirements of the remedy will affect many aspects of golf
facility design and operation. The objectives and requirements of golf course development and
those of remediation are best accomplished if they are carefully coordinated. Thus, it is
imperative that the remediation team understand the golf course development process, and that
the golf course planners work within the superfund site management process. The process begins
with bringing together the golf facility development team with the cleanup team.
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Golf Development Process Time
Line. The development of a golf
facility is a complex process that
begins with site analysis, planning,
and design and progresses to
construction, establishment, and
operation. Planning includes
evaluating alternatives for a project,
a feasibility study and market
analysis, a review of all
environmental constraints and
regulatory requirements, and the
development of a conceptual plan.
Once the design of the facility has
been reviewed and approved by the
appropriate regulatory agencies,
construction drawings are prepared
and implemented. The facility will
then undergo a grow-in period to
establish the turfgrass and produce
the proper playing conditions prior
to opening for play. The golf facility
development process typically
involves the steps shown in the box.

Typical Golf Facility Development Process

Feasibility Stage

+ Site analysis for physical and environmental constraints
and opportunities

Conceptual Planning Stage

» Conceptual planning for the golf course

» Planning for environmental issues, improvement, and
mitigation

* Pre-application regulatory review

» Preliminary estimating for construction and operation costs

Planning, Design, and Construction Stage

» Master planning and detailed design for the golf course

and operation and maintenance facilities

Construction documentation for the golf course

Regulatory and permit review and approval

Construction of the golf course and maintenance facilities

Establishment of the golf course and construction of

ancillary facilities

+ Opening the golf course for play

Operation and Maintenance

* Monitor, repair and maintain turf and other vegetation,
greens, fairways, buildings and roads

Superfund Process and Time Line
* Preliminary Assessment/Site Investigation (PA/SI),

Superfund Process
and Time Line. The

which involves an initial review of the site

» Hazard Ranking System (HRS) Scoring, which is a
screening mechanism used to decide whether to place
sites on the National Priorities List (NPL)

* NPL Site Listing Process, which allows for public
comment prior to listing a site on the NPL, after which it
is considered a Superfund site

+ Remedial Investigation/Feasibility Study (RI/FS),
determines the nature and extent of contamination and
its fate and transport; and identifies risks and cleanup
alternatives

* Record of Decision (ROD), which describes the
selected remediation approach

+ Remedial Design/Remedial Action (RD/RA), or
preparation and implementation of the remedy

+ Construction Completion, or completion of the
construction phase of the remediation

» Operation and Maintenance (O&M), which are activities
to ensure that the remedy is effective and operating
properly after remedy construction is completed

* NPL Site Deletion, removal of sites from the NPL

Superfund cleanup
process begins with the
discovery of hazardous
waste or notification to
EPA of possible
releases of hazardous
substances. Once
discovered, EPA
investigates the
potential for a release
of hazardous
substances and, if
necessary, conducts or
oversees a remedy. The
steps are shown in the
box.
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