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1 Planning Facilities
Master Plan, Site Selection, 
and Development Phases 

Chapter Overview

Successful building projects have most likely undergone thorough predevelopment reviews and well-designed site 
selections and development processes. Projects without these elements are doomed to failure from the outset.

Anyone who has been involved in facility planning and development understands that errors are common during the 
planning and development process. The challenge is to complete a facility project with the fewest number of errors. Before 
becoming too deeply involved in the planning and development process, review common errors that have been made in 
the past (Conklin, 1999). Conklin (1999), Farmer, Mulrooney, and Ammon (1996), Frost, Lockhart, and Marshall (1988), 
and Horine and Stotlar (2002) suggested these errors include, but are not limited to, (1) failure to provide adequate and 
appropriate accommodations for persons with disabilities throughout the facility; (2) failure to provide adequate storage 
spaces; (3) failure to provide adequate janitorial spaces; (4) failure to observe desirable current professional standards; (5) 
failure to build the facility large enough to accommodate future uses; (6) failure to provide adequate locker and dressing 
areas for both male and female users; (7) failure to construct shower, toilet, and dressing rooms with sufficient floor slope 
and properly located drains; (8) failure to provide doorways, hallways, or ramps so that equipment may be moved easily; (9) 
failure to provide for multiple uses of facilities; (10) failure to plan for adequate parking for the facility; (11) failure to plan 
for adequate space for concessions and merchandising; (12) failure to provide for adequate lobby space for spectators; (13) 
failure to provide for an adequate space for the media to observe activities as well as to interview performers; (14) failure 
to provide for adequate ticket sales areas; (15) failure to provide adequate space for a loading dock and parking for tractor 
trailers and buses; (16) failure to provide adequate numbers of restroom facilities for female spectators; (17) failure to provide 
adequate security and access control into the facility and within the facility; (18) failure to provide adequate separation 
between activities (buffer or safety zones) in a multipurpose space; (19) failure to provide padding on walls close to activity 
area, as well as padding and/or covers for short fences, on goal posts, and around trees; (20) failure to plan for the next 50 
years; (21) failure to plan for maintenance of the facility; (22) failure to plan for adequate supervision of the various activity 
spaces within the facility; and (23) failure to plan to plan.

Chapter Objectives
After studying this chapter, the student will be able to

• appreciate the process used for designing a facility
• understand the composition of a master plan
• prepare a program statement
• understand the roles of selected professionals in the planning process
• discuss the function of the predevelopment guide
• describe the process involved in site selection
• understand the various facility development stages
• describe what construction documents consist of
• outline the bidding process
• describe the construction phase
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Key Terms
This chapter contains the following key terms: as-built drawings, bidding, change orders, construction documents, 

construction manager, design-and-build, design development phase, drawings, functional analysis, lump sum contract, 
master plan, predevelopment review, regional analysis, RFP, RFQ, schematic design phase, site analysis, specifications

Case Study

Bannon, J. J. (1987). Problem solving in recreation and parks (2nd ed.). Champaign, IL: 
Management Learning Laboratories.

Special Parks for Sidewalk “Surfers”
Situation: Those kids in cutoffs have a lot of courage. They coast down the sidewalks on their skateboards without a 

trace of worry. Arms spread for balance, lower body leaning to maneuver, they talk as they skate. Skateboarding is dangerous. 
Enough kids are bowling over shopping carts and dogs, falling on the pavement, or sliding in front of cars to worry parents 
and pedestrians. Sidewalks and streets are not made for skateboarding, but there may be a solution to that, too.

At least three municipalities are considering the construction of special parks for skateboarding. It has been reported that 
in other areas of the country, such as California and Florida, kids are paying about $1 dollar an hour to skate on the smooth 
concrete waves, banks, and hills. The parks have proved so successful in these states that more than 100 are being constructed 
and many more are being planned.

Those who favor such special parks have contended that if the parks are supervised properly, they will provide wholesome 
recreation for the entire family. They have stated also that if skateboarders are required to wear helmets, gloves, and elbow 
and kneepads, accidents can be kept at a minimum. “We have to accept that children are going to skateboard regardless of 
what adults say, so let’s put some safeguards on it,” said one California recreation director. Most proponents have said that 
skateboarding is no more dangerous than most contact sports and injuries occur because it is so new.

Opponents of the new parks have argued that skateboarding is very dangerous, particularly for the young children. 
Accidents happen every day. The most common injury is a broken wrist because skateboarders break their fall with their 
hands. Others have contended that it is a fad and that the interest will wane in a couple of years. “For that reason, it does not 
seem logical to set aside precious parkland for this type of activity,” asserted one public official.

As the director of parks and recreation in Bennetville, Nebraska, you are faced with a dilemma. Many citizens in the 
community are pressuring the park board to construct a skateboard park. This pressure is coming from parents whose 
children are now skateboarding in the streets and on the sidewalks. To date, one youngster has been seriously injured and 
three have broken their arms in skateboard accidents. One city council member has asked for the passage of an ordinance 
prohibiting all skateboarding in the community. This controversy has been going on for the last 6 months. As a result, the 
mayor and council have requested you to write a report that would include a series of recommendations on these issues.

Problems:  Should special parks be developed for skateboarding? Is skateboarding a dangerous sport? What has 
been the experience of other communities regarding this activity? Should this activity be permanently banned from the 
community? Should parkland be used for this activity? In what conditions would you allow skateboarding in public parks? 
What recommendations would you make to the mayor and council?

Self-Assessment Exercise
1. What are the common errors made in developing facility projects?
2. What is the composition of a master plan?
3. What is the function of the predevelopment guide?
4. Who should be members of a facility planning advisory committee?
5. Describe the components of a regional analysis.
6. What are the components of a site analysis?
7. What professionals are on the design team?
8. What is an RFQ?
9. Draft a sample RFP.
10. Describe the predevelopment review.
11. Outline the schematic design phase.
12. Describe the design development phase.



Sagamore Publishing, LLC

Section 1 Instructor’s Guide

13. Describe the three common construction approaches.
14. What are the construction documents?
15. What are specifications?
16. Describe the bidding process.
17. Describe the construction phase.

Internet Exercise
You are the executive director of the Clay County YMCA. The board of directors has requested that you contact design–

build firms with experience working with not-for-profit organizations. Search the Internet for design–build firms and make 
a list of possible firms to be interviewed for the project.

Go to http://www.aia.org/ and gather information regarding predevelopment review, schematic design, design 
development phase of a building project, and description of construction documents.

Search the Internet for information regarding the bidding process.
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2 Planning Facilities 
for Safety and
Risk Management

Chapter Overview
Sports and recreation facilities that are poorly planned, designed, or constructed often increase participants’ exposure 

to hazardous conditions and not only render the facility harder to maintain, operate, and staff, but also significantly increase 
the organization’s exposure to liability. A poorly designed facility can usually be traced to a lack of effort or expertise of the 
planning and design team. It is not uncommon for a sports, physical education, or recreation facility to be designed by an 
architect who has little or no experience designing  that type of building. For those without the proper background and 
understanding of the unique properties of sports and recreation facilities, many opportunities for mistakes exist that may 
lead to increased problems related to safety, operations, and staffing. 

Design problems commonly seen in activity facilities include inadequate safety zones around courts and fields, poorly 
planned pedestrian traffic flow through activity areas, poor security and access control, lack of proper storage space, and the 
use of improper building materials. Often, safety problems related to design are difficult, expensive, or impossible to fix once 
the facility has been built. It is essential that professionals with activity-related knowledge and experience plan and design 
these facilities.

To protect themselves from claims of negligence, managers of sports and recreation programs and facilities have a number 
of legal responsibilities they are expected to perform. In this case, negligence is the failure to act as a reasonably prudent and 
careful sports or facility manager would act in the same or similar circumstances. In general, facility managers are required to 
run their programs so as not to create an unreasonable risk of harm to participants, staff, and spectators. One of their specific 
legal duties is to ensure that the environment provided is free from foreseeable risks or hazards. Unsafe facilities are one of 
the leading claims made in negligence lawsuits related to sports and physical activity. When discussing facility liability, Page 
(1988) called it “one of the largest subcategories within the broad spectrum of tort law” (p. 138). More specifically, managers 
of sports facilities are expected to provide a reasonably safe environment and at least to carry out the following five duties:

• keep the premises in safe repair,
• inspect the premises to discover obvious and hidden hazards,
• remove the hazards or warn of their presence,
• anticipate foreseeable uses and activities by invitees and take reasonable precautions to protect the invitee from 

foreseeable dangers, and
• conduct operations on the premises with reasonable care for the safety of the invitee.

According to van der Smissen (1990), “The design, layout, and construction of areas and facilities can provide either safe 
or hazardous conditions, enhancing or detracting from the activity in which one is engaged” (p. 235). A properly planned, 
designed, and constructed facility will greatly enhance the facility manager’s ability to effectively carry out these legal duties. 
Common safety problems in sports facilities can usually be traced to two primary causes: (1) poor facility planning and 
design and (2) poor management.

When discussing safe facilities, Maloy (2001) stated, “Most liability problems dealing with safe environment, however, 
stem from maintenance and operation of the premises, not their design and construction” (p. 105). Even though this may be 
true, it is important to understand that sports managers can take many actions during the planning process that will enhance 
the their ability to safely and properly maintain and operate the premises. A well-designed facility makes the management 
process more effective and efficient. It follows that the easier it is to maintain a facility, the more likely it is that it will be done 
well. Jewell (1992), in his book Public Assembly Facilities, stated, “Public safety begins with good architectural design...” (p. 
111). Therefore, the majority of this chapter will focus on the planning and design of safe facilities.
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Chapter Objectives
After studying this chapter, the student will be able to

• understand negligence and become familiar with the basic legal duties expected of facility managers
• understand the role that good facility planning has in the design and construction of safe facilities
• identify at least five methods of controlling access to facilities
• describe the importance of and identify the minimal guidelines for safety or buffer zones
• discuss the problem of traffic patterns within facilities and identify alternatives
• understand the need for selecting the proper materials for floors, walls, and ceilings

Key Terms
This chapter contains the following key terms: pedestrian traffic flow, safety zones, security and access control, supervision

Case Study
Situation: The University of Hannibal has gained state support for the construction of a student recreational sports 

facility. You have been selected to chair a subcommittee charged with developing a set of guidelines to be used by the architect 
and the planning committee regarding safety and risk management for the facility. 

Problems: How will you proceed? What will be the guidelines?

Self-Assessment Exercise
1. Why is it important for sports, physical education, and recreation professionals to be involved in the planning and 

design process of new facilities?
2. Define negligence.
3. What are the five legal duties managers of sports facilities are expected to carry out?
4. What are the two primary causes of safety problems in sports facilities?
5. Why is it important to control access to sports and recreation facilities?
6. What are safety zones, and why is it important to understand their purpose?
7. Why is it important to provide adequate space for storing equipment and supplies?
8. How can a well-planned facility help in the supervision of a sports facility?
9. How can selecting the wrong materials increase potential hazards in a sports facility?

Internet Exercise
Search the Internet for examples of facility safety plans.
Search the Internet for examples of risk management plans.
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3 Sustainable Design, 
Construction, and 
Building Operations

Chapter Overview
The need to become more sensitive to global warming, rising energy prices, increased contamination, the increase in 

environmental related diseases and ailments, material shortages, overflowing landfills, and other related issues has caused 
significant concern not only in the scientific community but also with the general public. Increased news coverage, Academy 
Award-winning documentaries, and Nobel Peace Prizes, along with increased awareness, have brought this issue to the 
forefront of human concern.  

People and organizations can have many different reasons why they adopt or promote sustainable design methods.  Some 
reasons why such practices should be considered include, but are not limited to, the following:

• Altruistic objectives—such as demonstrating commitment to environmental stewardship and social responsibility 
by showing leadership in transforming the built environment.

• Carbon reduction—is an essential ingredient of all fossil fuels (coal, oil, gasoline). When these fuels are burned to 
provide energy, carbon dioxide (CO2), a greenhouse gas, is released into the earth’s atmosphere.

• Greenhouse gases (GHG)—any gas that absorbs infrared radiation in the atmosphere. Greenhouse gases include, but 
are not limited to, water vapor, carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), chlorofluorocarbons 
(CFCs), hydrochlorofluorocarbons (HCFCs), ozone (O3), hydro fluorocarbons (HFCs), perfluorocarbons (PFCs), 
and sulfur hexafluoride (SF6; U.S. Environmental Protection Agency [EPA], 2008).

• Reduce energy consumption—any program that promotes the implementation of energy efficiency improvements in 
buildings to reduce energy consumption and create energy savings.

• Reduce nonbiodegradable waste generation—encouraging consumers to avoid using disposable products and 
designing products that use less material to achieve the same purpose. In construction, the challenge is to produce 
high-quality projects with minimal generation.

• Conserve water—to reduce the withdrawal of freshwater from an ecosystem to stay within its natural replacement 
rate.

• Reduce harmful greenhouse gas emissions (GHG)—primary sources of GHG include home heating and cooling, 
electricity consumption, agriculture, and transportation. 

• Protecting the rights of future generations—development that meets the needs of society without compromising 
the ability of future generations to meet their own needs. Implicit in this definition is the recognition of rights of 
future generations—the right to achieve a sustainable level of development and the right to be able to utilize natural 
resources (Encyclopedia of Sustainable Development, 2000). 

• Improve air quality—eliminating sick building syndrome, improving occupant health and psyche, reducing lost 
work time, and improving productivity.

• Reducing the production of toxic chemicals—moving away from chemicals that can harm human health or 
unnaturally enhance food production.

• Moving America away from oil dependency—developing better fuel sources that are good for national security, the 
economy, and the environment.

Whatever the reasoning for deciding to proceed with sustainable objectives does not matter, it is the right thing to do.  
No reason is better than another.

There is no common definition of what sustainability means.  Green design, socially responsible design, high-performance 
buildings, ecologically efficient, environmentally friendly, healthy buildings, ecodesign, natural resource efficient, whole 
building design, and other terms are widely used synonymously.  
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Chapter Objectives
After reading the chapter, the student will be able to

• discuss issues surrounding LEED
• discuss sustainability
• describe the benefits of having a LEED-certified building

Key Terms
This chapter contains the following key terms: adaptive reuse, BEES, black water, BLCC, brownfield, building 

commissioning, building-related illnesses, carbon reduction, FEMP, gray water, greenfield, greenhouse gases, hard costs 
LEED, LCA, life cycle, NIST, NREL, recycled, renewable, renewable energy, retrocommissioning, scope creep, sick building 
syndrome, soft costs, sustainability, volatile organic compounds

Case Study
You have been assigned the task of working with the planning team to design a green professional baseball stadium for 

the Fort Wayne Tin Caps. Your task will be to develop a sustainability guide to be used by the planners and architects in 
designing the new facility.

Self-Assessment Exercise
1. Describe LEED certification.
2. Identify and discuss the various LEED certification levels.
3. What is sustainability?
4. Identify the greenhouse gases.
5. Discuss carbon reduction.
6. What is a green building?
7. Identify and discuss the key concepts of sustainability.
8. Discuss the various types of building certification programs that are available.
9. What is a LEED Rating System Product Portfolio?
10. Identify and describe the various benefits of green buildings.
11. What are the financial benefits of having a green building?
12. Identify and discuss the myths and facts of sustainability.

Internet Exercise
Go to these websites to gather more information regarding sustainable building design:

Sustainable Design - http://en.wikipedia.org/wiki/Sustainable_design 

Guiding Principles of Sustainable Design - http://www.nps.gov/dsc/dsgncnstrl/gpsd/

Sustainable Design - http://www.greensource.construction.com/

DOE Complex-Wide Sustainable Design Program - http://www.pnl.gov/doesustainabledesign/

Sustainable Design - http://www.nrdc.org/buildinggreen/

Sustainable Design Update - http://www.sustainabledesignupdate.com/
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Suggested Reading
Kibert, C. J. (2007). Sustainable construction: Green building design and delivery (2nd ed.). Hoboken, NJ: John Wiley and 

Sons.
Mendler, S. F., Odell, O., & Lazarus, M. A. (2005). The HOK guidebook to sustainable design. Hoboken, NJ: John Wiley and 

Sons.
Vallero, D. A., & Brasier, C. (2008). Sustainable design: The science of sustainability and green engineering. Hoboken, NJ: John 

Wiley and Sons.
Williams, D. E., Orr, D. W., & Watson, D. (2007). Sustainable design: Ecology, architecture, and planning. Hoboken, NJ: John 

Wiley and Sons.
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4 Universal and 
Accessible Design
Creating Facilities That Work for 
All People

Chapter Overview
The Americans With Disabilities Act (ADA) is federal legislation that has been completely enforceable since July 1992. 

The small business owner and the large corporation have all had ample time to minimally meet compliance through planning. 
More than this, employers and public accommodations should be following the law because failure to comply is clearly 
discrimination. For the cost of a postage stamp, an administrative complaint filed against an organization or community may 
cost thousands of dollars. And complying with the ADA is more than beneficial, to all people. If unsure of where to start, 
consider the resources identified below or consult your state attorney general’s office on disability and ask for help. Countless 
organizations are committed to assisting willing public and private entities with implementation strategies. The burden is 
clearly ours to make this act more than just a few words on paper. Designing for accessibility is a concept that understands 
life’s realities, that is, essentially we are all temporarily able-bodied.

The legal aspects of designing for inclusion such as architectural barriers, undue hardship, readily achievable, and 
reasonable accommodation are defined and refined only through trial and the establishment of precedent, within each 
legislative jurisdiction; however,

• the ADA prohibits discrimination with respect to employment (under Title I), state and local government services 
(under Title II), public accommodations (under Title III), and telecommunications (under Title IV);

• the ADA provides for private and federal enforcement of the law (under Title V);
• prior to passage of ADA, the ABA (1968) and the Rehabilitation Act of 1973 established standards that were specific 

to the access required in facilities designed, constructed, altered, or leased with federal money;
• the act of compliance is both a legal and ethical obligation, with real incentives (financial and practical); and
• the ADA, the ABA, and the Rehabilitation Act of 1973 all serve as federal legislation providing standards related to 

compliance issues. Subsequent actions taken under these legislative acts have provided the framework for a barrier-
free, accessible environment (i.e., the UFAS and the ADAAG).

Chapter Objectives
After reading this chapter the student should be able to

• understand the historical development of constitutional protection and the civil rights of people with disabilities 
including the ADAAG, ADA of 1990, UFAS of 1984, the Rehabilitation Act of 1973 (§ 502 and § 504), and the 
Architectural Barriers Act of 1968

• understand the concepts of accessible and universal design and further appreciate the benefits of creating accessible 
and usable facilities for all people

• understand the meaning and/or intentions of ADA terminology, including architectural barriers, undue hardship, 
readily achievable, and reasonable accommodation

• understand the difference between standards and guidelines related to the ADA and other federal accessibility 
legislation

• understand the legal advantages related to compliance including tax incentives and the administrative responsibilities 
related to regulatory enforcement
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Key Terms
This chapter contains the following key terms: Americans With Disabilities Accessibility Guidelines, Americans With 

Disabilities Act, Architectural Barriers Act, Architectural and Transportation Barriers Compliance Board

Case Study
A: The Architectural Barrier

Debbie, a 13-year-old girl, had been in a wheelchair a little over 3 years when she first considered attending a resident 
sports camp for target sports. Injured in a bicycle accident, Debbie has a “low-level” spinal cord injury. However, she is 
physically active in school and very bright, and she wants to develop her competitive skills as both an archer and a shooter. 
Her school and home have been easy environments to get around, but how accessible would she find the camp?

Debbie’s mother was the first to suggest that Debbie attend the sports camp. The challenge was to determine whether the 
sports camp she wanted to attend was accessible to a person in a wheelchair.

Consider that you are the director of this sports camp. What architectural barriers may exist, and how might you modify 
or make reasonable accommodations for Debbie or anyone else who relies on a wheelchair for mobility? Are you prepared 
to make the necessary accommodations so that Debbie and other individuals with disabilities can attend your camp? What 
are the significant costs that might impact full ADAAG compliance? If you are unable to afford some of the accommodations 
necessary (undue hardship), how will you defend your decision to deny participation to applicants with disabilities such as 
Debbie? And in the event that undue hardship is a legitimate claim, what will you do to adequately comply with ADA in the 
future?

B: The Communication Barrier
Jim has been hearing impaired from birth. Now almost 9 years old, Jim can sign, read lips, and verbalize well. However, he 

has no hearing at all and must completely rely upon visual or physical communication. Jim has registered for your swimming 
program and is looking forward to his first class in your facility.

When Jim arrives to your facility, will you be able to accommodate him? What challenges will he face? What facility 
changes should you consider to ensure Jim the same experiential quality as other children enrolled in the program? Are there 
safety issues that must be addressed with regard to the pool environment? What legal obligation does your facility have to 
provide Jim with accommodating services? How do you intend to address Jim’s challenges and your concerns?

C: The Employment Barrier
Darryl is a 45-year-old “low-level” quadriplegic who has applied to work at your facility’s front desk. He has a bachelor’s 

degree in psychology and a good record of prior employment. Darryl recently contacted you for a copy of the job description 
for a front desk employee. He has set up a meeting to discuss the position description requirements and those reasonable 
accommodations that would allow him to perform the front desk duties as prescribed. Though minor architectural barriers 
exist, the cost of reasonable accommodation would not be prohibitive. However, the fiscal budget has insufficient capital 
reserves available to fund architectural changes to the facility. Without these modifications, Darryl cannot perform the duties 
of a front desk employee.

Self-Assessment Exercise
1. What obligation does your facility have to remove the architectural barriers?
2. If funds do not currently exist in the budget, can you delay architectural changes until they are available?
3. What are Darryl’s rights to employment?
4. What incentives exist that might support the financial costs of barrier removal?
5. What incentives exist that might support the legal need to act on barrier removal?
6. Develop a presentation for the facility’s decision makers detailing your recommended response to this case.
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Internet Exercise
In the 10 years since the enactment of the Americans With Disabilities Act, Web technologies and access have continued 

to evolve. The number of websites that now offer information, services, and so forth with regard to accessibility for persons 
with disabilities are staggering. Before this information can be of value, the user must establish its overall quality. Using the 
Internet, locate and identify at least five different websites that are directly related to accessibility for persons with disabilities 
and complete the following steps:

1. Identify and classify by content, each type of information (i.e., legislated standards or guidelines, technical assistance 
or support information, commercial or consulting services, etc.; if more than one type of information is available, 
select only one type of information from each site to evaluate).

2. Analyze the accuracy of the information, rating its correctness on a scale of 1 to 5 (1 = poor, 2 = fair, 3 = average, 4 
= good, 5 = excellent).

3. Determine the value of the information, rating its usefulness on a scale of 1 to 5 (1 = poor, 2 = fair, 3 = average, 4 = 
good, 5 = excellent).

4. Follow two to three links (if available) from each site and summarize whether they were generally accurate and 
valuable.

5. Evaluate the quality of each website after considering the specific characteristics identified above. Finally, based 
upon overall quality, rank the sites from best to worst. These results can be shared with fellow students, faculty, and 
others.

Suggested Reading
Access by Design - Accessibility Consulting Services
Website: http://www.access-by-design.com

Access Board, United States Architectural and Transportation Barriers Compliance Board 
1331 F Street, NW, Suite 1000 
Washington, DC 20004-1111 
Voice: 1-800-872-2253 
TTY: 1-800-993-2822. 
Website: http://www.access-board.gov 

See also:
U.S. Access Board News Archives 
Website: http://www.accessboard.gov/indexes/Newsfile-contents.htm 

U.S. Access Board Publications
Website: http://www.access-board.gov/indexes/pubsindex.htm

ADAAG, Accessibility Guidelines for Buildings and Facilities 
(as amended through January 1998)
Website: http://www.access-board.gov/adaag/html/adaag.htm

Adaptive Environments 
374 Congress Street, Suite 301 
Boston, MA 02210
Voice/TTY: 617-695-1225 
FAX: 617-482-8099 

The Americans With Disabilities Act: Checklist for Readily Achievable Barrier Removal 
Website: http://www.usdoj.gov/crt/ada/checkweb.htm



Sagamore Publishing, LLC

Facility Planning and Design, 13th ed. • Sawyer

The Center for Universal Design: Environments for People of All Ages and Abilities
School of Design, NC State University 
Box 8613
Raleigh, NC 27695-8613. 
Voice/TTY: 919-515-3082
Information Line: 800-647-6777. 
Website: http://www.design.ncsu.edu:80/cud/index.html

Equal Employment Opportunity Commission (EEOC) 
Voice: 800-669-4000 
TDD: 800-669-6820 
Website: http://www.eeoc.gov 

The Americans With Disabilities Act of 1990, Titles I and V
Website: http://www.eeoc.gov/laws/ada.html

Federal Communications Commission (FCC) Disabilities Rights Office offers technical assistance on accessibility 
of telecommunications services and equipment. FCC also has jurisdiction over compliance with Section 255 of the 
Telecommunication Act.
Website: http://www.fcc.gov/cib/dro 

See also: 
Consumers’ Guide to Telecommunications Relay Service (TRS)
Website: http://www.fcc.gov/cib/dro/trs/con_trs.html

Job Accommodation Network (JAN on the Web) includes a “points of interest page” that is a thorough listing (over 
250 links) of resources related to employment, disability, government websites, Web tools, and other websites related 
to job accommodation. JAN is a service of the U.S. Department of Labor, Office of Disability Employment Policy. 
Website: http://www.jan.wvu.edu

National Center on Accessibility, a program of Indiana University Department of Recreation and Park 
Administration in cooperation with the National Park Service Office on Accessibility. 
NCA, Indiana University 
2805 East 10th Street, Suite 190 
Bloomington, IN 47408-2698
Voice: 812-856-4422 
TTY: 812-856-4421 
FAX: 812-856-4480.
Website: http://www.indiana.edu/%7enca/index.htm or http://www.ncaonline.org

National Institute on Disability and Rehabilitation Research conducts comprehensive and coordinated programs 
of research and related activities to maximize the full inclusion, social integration, employment, and independent 
living of individuals with disabilities of all ages. 
NIDRR
400 Maryland Avenue, SW
Washington, DC 20202-2572
Voice: 202-205-8134 
TTY: 202-205-9433 or 202/205-8189
Website: http://www.ed.gov/offices/OSERS/NIDRR
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National Recreation and Park Association is a national nonprofit service organization dedicated to advancing parks, 
recreation, and environmental efforts that enhance the quality of life for all people. 
NRPA 
22377 Belmont Ridge Road 
Ashburn, VA 20148
Voice: 703-858-0784 
FAX: 703-858-0794 
Website: http://www.nrpa.org

Paralyzed Veterans of America
801 18th Street, NW
Washington, DC 20006
Voice: 800-424-8200 
Website: http://www.pva.org/prof/index.htm 

See also: 
National Architecture Program: Promotes accessible design through technical assistance services, standards 
development, design guides, and building code initiatives.
Website: http://www.pva.org/aboutpva/govrelations.htm#Architecture

U.S. Department of Justice, Americans With Disabilities Act, ADA Home Page
Website: http://www.usdoj.gov/crt/ada/adahom1.htm
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5 Electrical, 
Mechanical, and 
Energy Management

Chapter Overview
The technologies of mechanical and electrical engineering are constantly changing. However, facility planners should 

become familiar with concepts related to the function of HVAC, sound, lighting, and so forth.
During the design and operation of a sports and recreational facility, one of the most important factors for the management 

to understand and address is the energy use of the facility. Faced with a future of ever-increasing utility costs, managers must 
take a fresh look at old operating procedures and install new technologies designed to reduce the amount of energy needed 
to operate. Building components such as the envelope and the infiltration and exfiltration of air through the envelope; the 
amount and quality of air; and the type of heating, ventilation, and air-conditioning systems greatly impact energy use. 
Heating and use of hot water and the type and amount of lighting to accommodate sports and recreational activities further 
compound energy consumption. Although the computer and its use has automated some of these systems and enabled the 
operator to study and control energy use, establishing operating procedures that consider energy consumption along with 
user comfort will be the final ingredient in a total management program.

Chapter Objectives
After reading this chapter, the student will be able to

• understand lighting and sound in terms of functionality
• understand the challenges of implementing electronic technologies
• understand climate control concepts in terms of efficiency
• recognize the administrative responsibilities related to electronic technology and climate control
• understand the challenges of sick building syndrome
• understand both the trends and the new technologies in electrical and mechanical engineering
• understand terminology related to energy management
• understand the design, construction, and operating considerations related to energy management
• identify the various energy savings considerations when planning, operating, and maintaining a sports and 

recreational facility
• learn sources of energy management information and reference materials

Key Terms
This chapter contains the following key terms: air-conditioning, air quality, acoustics, brightness, building automation, 

building envelope, chemical contaminants, climate control, direct lighting, domestic hot water, emergency lighting, energy 
accounting, energy analysis, energy audit, energy management, environmental exit lighting, fluorescent, foot-candle, foot-
lambert, glare, heat pumps, high-pressure sodium, Holophane lighting system, HVAC, incandescent, indirect lighting, lamp 
lumens, lighting, lighting controls, mercury-vapor, metal halide, natural lighting, night lighting, physical contaminants, 
quartz, reflective factor, thermal environment, thermal factors, translucent materials, ventilation systems
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Case Study
Situation: The architect for a sports facility at a small college is looking for your recommendation concerning the lighting 

requirements for the facility’s swimming pool area. The area has both a spectator balcony area, program space on the pool 
deck (under the balcony), and the main pool (25 yards by six competitive lanes). Current USA Swimming and collegiate 
championships require 100 foot-candles at the water’s surface; therefore, the architect was planning to meet this level of 
lighting.

Problems:
1. What should be the foot-candles at the water’s surface? Should the facility rely on the USA Swimming and collegiate 

standards?
2. What other sources of light must be considered when determining the facility’s needs?
3. Are there different levels of lighting required for competition pools and leisure pools?
4. Would you choose direct or indirect lighting and why?
5. If you choose direct lighting, what types are appropriate and what other considerations are important?
6. If you choose indirect lighting, what types are appropriate and what other considerations are important?
7. Detail a maintenance program for your recommended lighting system in this facility.

The district cooling system at Yale University in New Haven, Connecticut was wasting energy to overcome bottlenecks 
in its piping system. Undersized pipes and an inefficient chilled water distribution system increased the pumping pressure 
in the system and introduced greater friction losses. The chillers were modified from two-pass to single-pass units and the 
piping changed throughout the system to reduce friction losses. The university spent $980,000 to redesign its hydronic loop. 
The new design increased the chiller plant’s output capacity by 2,500 tons and cut fuel bills by $309,000 during a 5-month 
period, resulting in an estimated 1.5-year payback period. In addition, the increase in the efficiency of the system avoided the 
expenditure of $2.5 million for a new chiller.

Self-Assessment Exercise
1. What is lighting?
2. What is the difference between foot-lambert and foot-candle?
3. Describe the reflective factor.
4. Describe each of the following types of lighting and indicate the advantages and disadvantages of each: incandescent, 

fluorescent, mercury-vapor, high-pressure sodium, and metal halide.
5. What is meant by lighting levels?
6. When and where should natural lighting be used?
7. What is a translucent material?
8. Describe the need for maintenance of a lighting system.
9. Describe the issues surrounding outdoor lighting.
10. What are the common types of special or supplemental lighting requirements?
11. What is a lighting control?
12. What are the planning issues related to sound and acoustics?
13. Besides lighting what other electronic issues need to be planned in the building design?
14. What are the planning issues related to environmental climate control?
15. Which organization publishes technical standards about heating, refrigeration, and air-conditioning for facilities?
16. What are the two highest costs for operating sports and recreational facilities?
17. For what reasons are energy issues mishandled in the design process for facilities?
18. What are the three steps involved in energy management?
19. How are energy management programs typically financed?
20. Identify the main parts of the building envelope?
21. How is heat lost or gained in sports and recreational facilities?
22. What is included in the typical domestic hot water system in facilities?
23. Why is air quality important in sports and recreational facilities?
24. What are factors to consider when maintaining indoor air quality?
25. What is the purpose of lighting in sports facilities?
26. What ways is lighting made more efficient?
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27. Why would sports and recreational facility managers want to incorporate automated control systems into their 
facilities?

28. What are the components that building automation systems control?

Internet Exercise
Investigate the following websites and determine their value for a building planner:
American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)
http://www.ashrae.org

American National Standards Institute (ANSI) 
http://www.ansi.org

Electrical Engineering: WWW Virtual Library Index
http://arioch.gsfc.nasa.gov/wwwvl/ee.htm

Electric Technology Resource Center (ETRC) at the University of South Florida, Tampa
http://www.teco.net/etrc.htm

Illuminating Engineering Society of North America (IESNA)
http://www.iesna.org

Go to the following websites to determine what additional information is available regarding energy management:

Advanced Technologies for Commercial Buildings
www.advancedbuildings.org
A building professional’s guide to more than 60 environmentally appropriate technologies

American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE) 
www.ashrae.org
Organized for the sole purpose of advancing the arts and sciences of heating, ventilation, air-conditioning, and 
refrigeration for the public’s benefit through research, standards writing, continuing education, and publications.

Lighting Research Center
www.lrc.rpi.edu/
The Lighting Research Center (LRC), based at Rensselaer Polytechnic Institute in Troy,
NY, is the world’s largest university-based research and educational institution dedicated to
lighting.

U.S. Department of Energy, Energy Efficiency and Renewable Energy Network
www.eren.doe.gov
Provides technical assistance and resource information relating to energy efficiency and
renewable energy.
www.eren.doe.gov/financing/
Provides useful links to energy efficiency and renewable energy financing resources for businesses and industry, 
including funding through utilities, state and federal programs, and international sources.

Green Light Program
www.epa.gov.greenlights

Energy Star Program
www.epa.gov/energystar
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Energy Star Building Upgrade Manual 
www.epa.gov.appstar/buildings/manual

Energy User News
www.energyusernews.com

National Lighting Bureau 
www.nlb.org

Today’s Facility Manager 
www.tfmgr.com
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6 Ancillary Areas

Chapter Overview
In general, the key to creating superior ancillary facilities is found in a design process that invites input from users, 

managers, staff, design specialists, and component providers. Such a process will always examine comparable design solutions 
with a critical eye in a diligent effort to avoid repeating past mistakes and to learn from past successes. It is the mix of solid 
experience, careful listening, and open-minded inventiveness that allows an architect to produce successful design solutions.

Chapter Objectives
After reading this chapter, students should

• be able to identify ancillary area specialists to be included on the development team
• be able to describe design considerations for locker room facilities
• be able to explain the concepts of wet and dry areas
• be able to describe the various amenities to be included in ancillary areas
• be able to identify the major factors to consider in planning a training room
• understand the design variables that influence the programming and function ofancillary areas

Key Terms
This chapter contains the following key terms: amenities, ancillary, construction provider, cost authority, design variables, 

development team, dry grooming station, locker rooms, sauna, shower, steam room, toilet, wet grooming station

Case Study
Situation: Hannibal College has just received a multimillion-dollar gift from a former alumnus. The gift is specially 

for a combination athletic complex and student recreation center. The gift suggests that the facility should be designed to 
accommodate athletic and recreational needs separately. A planning task force has been organized and charged with outlining 
the specific spaces needed for this new athletic–recreation complex. You are the chair of the ancillary space subcommittee.

The ancillary spaces will include, but not be limited to, lockers room spaces (i.e., recreational uses, athletic spaces, official 
areas, faculty and staff spaces, etc.), administrative office areas, laundry, custodial spaces, lobbies and entrances, sauna, steam 
room, and athletic training areas. 

Problem: What will you present to the task force from the subcommittee? 

Self-Assessment Exercise
1. What is a grooming station?
2. What is a common strategy regarding planning for future locker room expansion?
3. Why is it sometimes not a good idea to cluster plumbing fixtures in a locker room layout?
4. What factors determine locker room size?
5. What is the primary benefit of swimsuit dryers?
6. Which ancillary facility is most maintenance intensive?
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7. What types of locker systems are available?
8. What is the disadvantage of locating mechanical equipment rooms entirely within a locker room?
9. What is the main purpose of an express locker? A family locker?
10. What is a washer/extractor?
11. Compare and contrast the planning and designing of ancillary areas for athletic facilities, physical education 

facilities, recreation fitness facilities, and multipurpose facilities.

Internet Exercise
Go to the Internet and gather additional information about locker rooms and locker room furnishings.
Use the Internet to determine the companies/supplies for locker room furnishings, saunas, steam rooms, and Hydropools.
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7 Graphics and Signage

Chapter Overview
Signs and signage have been a part of facilities for years. Until recently, signage, or environmental graphics, has been 

relegated to a backseat in terms of facility planning. Today’s large and complex facilities, great number of sports facility users, 
guidelines developed through the ADA and OSHA, and a litigation-oriented society are all moving signage to the forefront 
of planning a new facility.

Effective signage in a sports complex must be well planned. Signage should be an integral part of facility design. There 
are various types of signs that will be used in any given sports complex, such as electronic signs and architectural signage. 
Well-planned, easily maintained, well-designed, cost-effective signs can help prevent injury and related problems.

Chapter Objectives
After reading this chapter, the student should

• be able to understand the importance of signage
• know how to design effective signage
• know the type of sign needed for a given situation
• be able to understand the cost and maintenance factors of signage
• be able to understand the place of graphics in facility architecture

Self-Assessment Exercise
1. What are environmental graphics?
2. What are the five categories of signs that are identified for use in facilities?
3. Compare and contrast comprehensibility and readability.
4. OSHA has developed three standards regarding the communication of hazardous conditions. What are they? 

Explain each.
5. What is the importance of placement of your signage?
6. What three groups of people does signage serve?
7. What are ways to save money when buying signs for your facility?
8. What specific guidelines have been identified by ADAAG regarding ADA signage?

Case Study
Divide students into groups of three and have each group visit one portion of your sports complex (foyer/lobby area, 

weight area, arena area, etc.). 
Group members should discuss all aspects of signage in that area and record the information. They should 

• include signage design, placement, construction, shape, use of color and/or graphics, and size; 
• determine the group(s) of facility personnel/users for whom the signs were designed; and
• discuss the effectiveness of the signage. How can the signage in this area be improved?
 

Have students return to the classroom and present the findings from their area to the rest of the class. If time permits, 
allow each group to present its findings to the class in the area the students visited.
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Internet Resources
Occupational Safety and Health Administration
www.osha.gov

Office of Facilities Management
Environmental Graphics Design Program Guide
www.va.gov/facmgt/standard/signage_pg.asp

ADA Accessibility Guidelines
www.access-board.gov/adaag/html/adaag.htm

Suggested Reading
Cooper, R., & Smith, R. (2004). Sign language. Health Facilities Management, 17(9), 24–28.
Anonymous. (2004). AED signage. Occupational Health and Safety, 73(6), 32–36.
Anonymous. (2004). Advisory signage. Occupational Health and Safety, 73(6), 58–66.
Anonymous. (2004). Emergency signage. Occupational Health and Safety, 73(6), 132–140
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8 Indoor and Outdoor 
Surfaces

Chapter Overview
Although discussions about indoor surface materials seldom elicit excitement, interest, or enthusiasm, these choices are 

integral to the appearance, utility, and overall success of any facility. The cost, type, installation, and maintenance of these 
materials are directly linked to facility usage, appearance, longevity, safety, and overall facility success. The three categories of 
indoor surfacing include floors, walls, and ceilings.

Chapter Objectives
After reading this chapter, the students should be able to

• demonstrate knowledge of the primary surface design areas of a facility
• describe the types of materials available for these surfaces and their characteristics
• understand the nature of various surface materials, use characteristics, safety issues, aesthetics, and acoustics
• identify various advantages and disadvantages of surface materials that should be considered for flooring, wall, and 

ceiling materials
• understand the impact of equipment and pedestrian traffic and the impact this has on facility surface life
• explain recommended maintenance and upkeep practices for various surface materials
• describe the concept of hardness and how it is measured
• demonstrate an understanding of an appropriate selection process for facility flooring options
• understand the role of a facility manager in the selection of appropriate surface materials for sports facilities

Key Terms
This chapter contains the following key terms: absorption, acoustics, aesthetics, area of deflection, area-elastic surfaces, 

cushioned systems, dead spots, fenestration, flooring, grades, hardness, life expectancy, moisture resistant, padded floor, 
point-elastic surfaces, polyvinyl chloride (PVC), polyurethane, porous, resilience, rolling load, shock absorption, spring 
systems, subflooring, suspension floor, synthetic flooring, tare space, tribometer, underlay, vinyl, walk-off

Case Study
Situation: Mark Twain Community College is planning a new athletic and recreational sports complex. You are 

responsible for developing the specifics for the floor, walls, and ceiling in the multipurpose field house. 
Problem: What specifics will you recommend for these indoor surfaces that will accommodate the following activities: 

basketball, tennis, badminton, volleyball, and track and field?

Self-Assessment Exercise
1. What are the three important surface area considerations when planning facility construction or renovation? 
2. Name three distinct areas or divisions within facilities currently being built.
3. Name the two most popular synthetic flooring materials. 
4. What are the three main types of surfaces currently employed for primary gym floors?
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5. What are three types of recommended subfloor constructions? 
6. Name five considerations in the selection of a flooring material. 
7. Name the considerations in making an appropriate surface choice. 
8. What impact does wood grade have on the appearance of flooring, and what grade options are available? 
9. What functions do walls serve? Name two highly sought after properties in wall materials. 
10. Name three important considerations that should be used to determine a ceiling’s construction. 
11. What factors influence the characteristics of any facility surface? 
12. According to Piper (1998), what are factors that should be included in the selection process for windows? 
13. Locker room materials should possess what important qualities? 
14. What is the key to controlling microbiological gardens? 
15. Apart from the characteristics of the surface itself, what other methods can be used to improve the aesthetic 

appearance of all facilities? 
16. What are two of the more popular surfaces for aerobic exercise facilities, and what are important considerations 

when choosing flooring materials? 
17. What are popular forms of wall systems for racquetball courts? 
18. Apart from the obvious importance of any surface material, what is the importance of the subflooring material?

Internet Exercise
Go to the Athletic Business website (http://www.athleticbusiness.com/) and develop a list of indoor surface suppliers and 

contractors.
Go to the Internet and gather additional indoor surface suppliers and contractors not found at the Athletic Business 

website.

Suggested Reading
Building Operating Management Magazine 
Website: http://www.facilitiesnet.com/fn

National Wood Flooring Association 
Website: http://www.woodfloors.org
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9 Landscape Design, 
Sports Turf, 
and Parking Lots

Chapter Overview
The planning of a sports or recreational facility requires the expertise of a licensed landscape architect or experienced 

landscape planner. The facility manager should have a significant role in the planning process. Other people who may lend 
their expertise and/or experience include those responsible for facility maintenance and safety, facility users, and program 
staff.

Parking areas should be designed to be multipurpose (i.e., unused parking space as additional recreation space). Provided 
that vehicular controls are in operation, it is entirely possible to use flat, well-maintained parking surfaces as additional 
outdoor recreation space or sports courts. However, the best recreation or sports spaces are designed specifically as such a 
space, and regular use of a parking lot as a play space probably indicates a flaw in the outdoor space planning. Yet, planners 
must be sensitive to planning for multipurpose uses and maintain flexibility in their plans.

Chapter Objectives
After reading this chapter, the student should be able to
• understand landscape concepts in terms of aesthetics, function, and safety
• recognize the planning responsibilities related to groundskeeping management, maintenance, and equipment
• understand the design and operation of surface and subsurface irrigation and drainage
• understand the concepts related to parking design for aesthetics, function, and safety
• understand the difference between standards and guidelines related to chemical handling and storage (i.e., legal 

aspects and recommendations)
• understand both the trends and new technologies in landscape design
• assist in the planning of parking areas for recreation and sports venues

Key Terms
This chapter contains the following key terms: bicycle parking, car pool/van pool programs, consumer-oriented parking, 

core area parking, debit card system, drainage, French drain, groundskeeping, irrigation, motorcycle programs, open parking 
system, park-and-ride parking, parking garage, parking paradigm, perimeter parking, portable grass, reserved parking 
system, reserved space, synthetic turf, turfgrass, zoned parking system

Case Study
A. Situation: The landscape planner on your facility project has two components that he or she believes will make the 

front entrance more inviting: an 8-feet berm that will break up the open space in front of the building and a walkway that 
extends from the parking lot to the front entrance of the building and detours around a bench.

The facility serves a college and community population and is located in New England.
Problem: As the facility’s first manager, your input is important to the project:
• Considering the users and geographic location, is there a problem with either or both of the components?
• How does the walkway design lend itself to snow removal in winter?
• Should facility maintenance be contacted for input relative to the walkway design?



Sagamore Publishing, LLC

Section 1 Instructor’s Guide

• How does the berm component affect the safety of walkway users if campus safety patrols the area by vehicle rather 
than on foot?

• Should campus safety have input on the design of the berm?
• What are your thoughts and recommendations?
• What steps would you take to justify your opinion?

B. Situation: Your college is planning a sports field for the athletics program. Currently, the athletic department supports 
women’s and men’s soccer and women’s lacrosse. There are no plans for any other outdoor sports. The college owns one 
large space that has enough room for one full-sized practice field and one competition field or a smaller practice field and 
a competition field with a track around the field. The athletic director insists that the college will never support a track 
program. Therefore, the athletic director is pushing for the full practice field and the competition field without a track. 

Problem: A second opinion is that the college should consider the future, placing the competition field so that a track 
could be added later, even if it means a smaller practice field.

• What is your opinion?
• Should the fields be placed to support the existing program and anticipated plans?
• Should planning anticipate the possibility of future program changes?
• Are there other reasonable options?
• How would you support your opinion?

Self-Assessment Exercise
1. What should be the components of a total field management program?
2. Describe the aesthetic, function, and safety issues regarding landscape design.
3. What are the characteristics of turfgrasses commonly used for sports turfs?
4. What is a portable grass system?
5. What are the three new kinder, gentler synthetic turfs available?
6. What are the three concepts related to a successful groundskeeping maintenance and management plan?
7. Describe the advantages and disadvantages of surface and subsurface irrigation systems?
8. Describe what must be considered in the planning of a drainage system.
9. What does OSHA require regarding chemical handling and storage?
10. Describe how you would incorporate aesthetics, function, and safety into a parking lot design.
11. What is the traditional parking paradigm?
12. What are the weaknesses of the traditional parking design?
13. Describe the new customer-oriented parking paradigm?
14. What are the components of a maintenance plan for a parking facility?
15. What are the guidelines for a successful signage system for a parking facility?
16. What are the typical funding sources for a parking system?
17. What are the components of an annual budget for the parking system?
18. Describe the three common parking systems.
19. What are the seven parking options?
20. Describe the various new technologies designed for parking systems.

Internet Exercise
Go to the Internet and determine what additional information is available regarding parking systems and parking garages.
Go to the following websites to gather new and additional information regarding landscaping:

Associations:
• Associated Landscape Contractors of America (ALCA): http://www.alca.org
• American Society of Landscape Architects (ASLA): http://www.asla.org
• Interlocking Concrete Pavement Institute: http://www.icpi.org/ICPI
• National Arborist Association: http://natarb.com
• Outdoor Power Equipment Distributors Association: http://www.aip.com
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• Professional Lawn Care Association of America (PLCAA): http://www.plcaa.org
• Responsible Industry for a Sound Environment (RISE): http://acapa.org/rise/intro.html
• Sports Turf Managers Association (STMA): http://www.alp.com/STMA
• Snow and Ice Management Association: http://www.sima.org
• The Irrigation Association: http://www.irrigation.org
• Golf Course Superintendents Association of America (GCSAA): http://www.gcsaa.org

Horticulture:
• American Horticultural Society: http://www.ahs.org
• PLANTnet, a commercial horticulture site sponsored by Florist Insurance: http://plantnet.com
• Farmers’ Almanac Report: http://www.almanac.com

Industry Related/Government:
• Environmental Protection Agency (EPA): http://www.epa.gov
• Occupational Safety and Health Administration (OSHA): http://www.osha.gov
• Plants National Database: http://plants.usda.gov/plants

Arboretums:
• American Association of Botanic Gardens and Arboreta (AABGA): http://www.mobot.org/AABGA/aabga.html

Irrigation:
• Irrigation and Green Industry Network: http://www.igin.com

Journals and Periodicals:
• Landscape Architecture (The magazine of the American Society of Landscape Architects): 800-787-5267
• Recreation Resources (Serves the information needs of recreation managers throughout the United States, Canada, 

and the world): 847-427-9512, http://www.rec-neet.com
• SportsTURF (The official publication of the Sports Turf Managers Association): http://wwwsportsturfonline.com

Other:
• The Compost Resource Page: http://www.oldgrowth.org
• Metropolitan Detroit Landscape Association (MDLA): http://www.landscape.org
• The Lawn Institute: http://www.lawninstitute.com
• Crop Science Society of America: http://www.crops.org/cssa.html


