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13 Aquatic Facilities
 

Chapter Overview
The major growth in aquatic facilities took place in the United States shortly after World War II. With a stronger economy 

and a new interest in aquatics generated by successful swimming training programs in the military, a significant increase 
in swimming pools occurred in schools, universities, and agencies throughout the United States. Most pools designed and 
constructed during the 1950s through the 1970s were built to competitive swimming and diving standards. Those wishing 
to take lessons or engage in aquatics recreation simply did their thing in these rectangular, somewhat deep pools. However, 
with the advent of the waterslide and water parks in the 1980s, a whole new thought process evolved for those designing and 
building pools. The leisure pool concept or family aquatic centers that originated in Europe and then migrated to Canada 
and other countries before coming to the United States called for a great amount of shallow water, much of it moving with 
currents, waves, and slides. This continues to be a positive and popular trend because although the traditional, competitive 
rectangular pool may recover 20% to 40% of its operating expenses, leisure pool designs usually can recover more than 50% 
of their operating costs with many recovering up to 85%.

This chapter will cover both competitive and recreational aquatic facilities; however, the emphasis will specifically be on 
aquatic design planning rather than some of the ancillary topics (i.e., locker rooms, spectator areas, mechanicals, etc.) already 
discussed in this text. The chapter will progress from the older, more traditional public pools to the newer aquatic facilities 
including the family aquatic centers. Also, special attention will be given to particularly troublesome areas such as nonslip 
flooring and ventilation.

Furthermore, a successful project rests upon how well an architect and operator initially reach an understanding of 
the most important issues, including the building program, a definition of multipurpose use, the operational design for 
the facility, space utilization, and a design that will accommodate new trends in aquatics. The operator must decide which 
activities can be combined and which activities must be separated. The operator must foresee who will use, how many 
different uses will be included, and how many users are anticipated. The program is based on these projections. The architect 
can help provide a reality check for what the operator envisions. The best possible result of the program phase is producing 
a program where budget, quality, and size are not compromised.

Furthermore, as with any financial analysis, a total understanding of the operational costs is needed. This is sometimes 
not factored into a project and will affect the end result. Raising the money to build the project is much easier than funding the 
building operation over the expected lifetime of the building. Operational costs to be considered are utilities, maintenance, 
additional staffing, repair, and replacement. Before developing an operational cost analysis, the organization should consider 
the future as it pertains to growth in staffing and programming. Many times, these important areas are overlooked. Neglecting 
these areas will cost more to the organization in the future than if they were planned for in the present. It is sometimes better 
to have help in this area from an outside consultant who is able to ask the hard questions and provide guidance.

Finally, the programming phase of a project is important. This is the phase that will determine what spaces will go into 
your building and their relationship to each other and the overall operation of the building itself. The entire project will be 
based on this phase, design, cost, and construction. If it does not appear in the program, it will not be designed or constructed. 
If additional items or desires to the program in the latter stages of design or construction are requested, they will cost extra.

Before starting the program phase, have a firm understanding of the current operation and future growth. Visit as many 
facilities around the country as possible to obtain ideas for the new facility. Before going on these tours\visits, develop a list 
of questions to ask the operators of these facilities. Pictures and videos are beneficial, and these images help to demonstrate 
your specific desires in an aquatic facility to the architect.
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Chapter Objectives
After reading this chapter, the student should be able to

• describe aquatic facility trends
• design and implement a needs analysis for an aquatic facility
• describe the technical considerations for designing both recreational or competitive aquatic facilities

Key Terms
The following key terms will be found in this chapter: air quality, basin construction, compaction of soil, deck surfaces, 

diving wells, facility sanitation, hydrostatic pressure, lap pools, preconstruction, springboards

Case Study
A. Situation: The local YMCA, which was constructed in 1910, has an old pool that no longer functions. The Board of 

Directors has decided to convert the pool area into a cardiovascular facility and add a new swimming pool. 
Problems: You are the chairperson for the swimming pool committee. What guidelines will you provide the architect 

prior to the design phase? Will there be a diving well? Will there be a movable pool floor and bulkhead? How will you handle 
ADA and OSHA requirements?

B. Situation: The Butterfield Park Authority (BPA) has approved funds for the development of a plan for a recreational–
competitive aquatic complex. The BPA has recently completed a needs assessment, which indicated that the average taxpayer 
was supportive of an indoor–outdoor aquatic facility that would service the community’s competitive, instructional, and 
recreational swimming needs. The two complexes would be constructed on the same site, and the office, locker rooms, and 
other service areas would be built between the indoor and outdoor facilities.

Problems: You are the newly hired aquatic facility director. What steps would you take to develop this new aquatics 
facility? How will you ensure that this facility is state of the art and energy efficient? How will you program and schedule 
such a facility? How will you accommodate persons with disabilities, abiding by the ADA and ABA guidelines? What service 
areas will you include in the aquatic facilities (e.g., lounge, concessions, spectator seating, restrooms, offices, day care, elder 
care, strength training)?

Self-Assessment Exercise
1. What are the trends in aquatic centers?
2. What is a needs analysis?
3. What are the advantages and disadvantages of basements?
4. What is dehumidification?
5. What is important to consider regarding pool interiors?
6. What is important to consider regarding gutter systems?
7. What are the components of a swimming pool mechanical system? Describe each.
8. What is the difference between sand and DE filters? Is one better than the other?
9. Describe the various issues relating to chemical treatment of pools.
10. What has happened over the past 30 years with the development of bulkheads and movable floors?
11. What are the components of a diving facility?
12. Is there a difference between a competitive diving board and a recreational diving board? If there is a difference, 

explain it.
13. Why is dehumidification important to a swimming pool? What have been the problems with dehumidification 

systems?
14. What safety factors are important to consider when designing a pool?
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Internet Exercise
Go to the website for Athletic Business (http://www.athleticbusiness.org) and Aquatics International (http://www.

aquaticsintl.com) and develop a list of aquatic equipment suppliers and builders.

Suggested Reading
Fawcett, P. (2005). Aquatic facility management. Champaign, IL: Human Kinetics.
Human Kinetics. (2009). Aquatech: Best practices for pool and aquatic facility operators. Champaign, IL: Author.
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14 Playgrounds

Chapter Overview
Playgrounds should be an important facility consideration for inclusion in schools, child care centers, parks, and other 

recreation facilities. The systematic design process outlined in this chapter will produce playgrounds that are safe, as well as 
foster children’s physical, emotional, social, and intellectual development. By paying attention to age-appropriate equipment, 
proper surfacing under and around equipment, the placement of equipment for easy supervision, and the regular maintenance 
of the equipment and the environment, HPERD professionals will be able to design a play environment that allows children 
to be playful. It will also provide a setting in which children can increase their ability to take appropriate challenges without 
fear of taking inappropriate risks.

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

• identify key terms in relation to playground design
• recognize the national guidelines and standards in playground design
• understand general planning considerations for playground design
• identify specific planning steps in a planning a playground
• understand the procedures for installing playground equipment and surfacing
• recognize procedures for maintaining, repairing, and inspecting playground equipment and surfacing

Key Terms
The following key terms will be found in this chapter: age-appropriate design, age separation, inspections, sight lines, use 

zone, zones for play

Case Study
The Jolly Jean Day Care Center wants to build a playground for its clients. You have been contacted to design a playground 

for the day care center. What guidelines will you use to design and select playground equipment?

Self-Assessment Exercise
1. Which organization publishes safety guidelines about playgrounds for use by the general public?
2. Which organization publishes technical standards about playground equipment and surfacing?
3. What four playground safety areas should influence design considerations? Give an example of how these areas 

should be incorporated in the planning process.
4. What are the issues surrounding the Americans With Disabilities Act and playground accessibility?
5. Discuss how current trends in playground safety are influencing design.
6. What are the four general planning considerations for playground design?
7. Describe specific planning steps involved in designing playgrounds.
8. What factors should be considered in selecting proper surfacing for playgrounds?
9. What procedures should be followed in order to install playground equipment?
10. What is the function of a maintenance program, and how should it be carried out?
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Internet Exercise
Go to the NRPA website (http://www.nrpa.org) and gather additional information regarding playgrounds.
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15 Designing Facilities for 
Parks and Recreation

Chapter Overview
Park and recreation departments aim to build communities and connect citizens through leisure, fitness, and education 

opportunities. Recreation centers may improve the quality of life for patrons, as well as entice new businesses and create jobs 
in the local area. Park and recreation facilities experience a multitude of trends that impact the planning process. Although 
planning principles do not typically change, inputs to the planning process are undergoing substantial change.

The last decade may be characterized by a variety of trends:
• Changing participation rates in existing recreation and leisure activities.
• Expanding new recreation activities, such as in adventure recreation and exergaming.
• A greater recognition of how cultural and ethnic background impacts the type of recreation and recreation facilities.
• A greater understanding and recognition of diverse needs in recreation.
• A changing population and household composition.
• Marked increase of health-associated concerns.
• Dramatic innovations in leisure equipment technology.
• Impact of electronic media and burgeoning electronic marketplace.
• Changes in world energy and growing green movement.
• Changes in regional economies.
• Increased demand for sustainable operations.
• Unstable political environments.
• The slowdown of the economy and resultant impact on recreation facility development, construction, and services.

Facilities and open spaces must clearly be conceptualized and designed to accommodate the dramatic changes occurring 
in America. The public will need to continue their involvement in the planning process.

Chapter Objectives
After completing this chapter the student should

• have a greater understanding of the components of indoor and outdoor recreation facilities
• be able to provide input to architects and planners in regard to designing functional facilities for recreation and 

leisure activities

Key Terms
The following key terms will be found in this chapter: community involvement, green design, indoor and outdoor center 

types, planning, specialized rooms and spaces 

Self-Assessment Exercise
1. Describe a master plan concept.
2. What are the key planning considerations for an urban area?
3. What are the components of an indoor community area and facilities?
4. What is a neighborhood center?
5. What is the community center?
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6. What guidelines should be followed when developing indoor recreational facilities?
7. What are the components of an outdoor community area and facilities?
8. What is a playlot?
9. What special-use areas and facilities will be found in a citywide or district park?
10. What are the major components of a golf course?
11. What would be found in a marina?
12. What are the components of a snow sports park?
13. What is a nature center?
14. What is an interpretive center?
15. What are the different types of camps?
16. What is important to know about planning a waterfront location?
17. How would you construct a waterfront? 

Internet Exercise
Locate the master parks and recreation plan for your hometown or county. If none are available, locate the master plan for 

a city or county that closely resembles your hometown or county. Review the master plan and answer the following questions:
a. List and briefly describe the priorities and goals outlined in the master plan. 
b. Based on information presented in the plan such as the needs assessment, facilities inventory and usage data, cost 

estimates, and the like, do you think the priorities and goals are realistic? Provide justification for your position.

Locate the floor plan for an indoor recreation facility. Review the floor plan and answer the following questions:
a. Does the floor plan provide for ease of supervision and administration of the building? Provide justification for your 

position.
b. Does the layout provide for flexibility in use and for future expansion? Provide justification for your position.
c. Has the building been designed to ensure use opportunities for all members of the community including children, older 

persons, and persons with disabilities? Provide justification for your position.

Suggested Reading
http://www.dnr.state.il.us/ocd/guides.htm
http://www.fs.fed.us/sustainableoperations/index.shtml
http://www.fs.fed.us/recreation/programs/accessibility/
http://www.indstate.edu/inrrdp/park-rec-leisure/master-planning.htm 
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16 Campus Recreational 
Sports Centers

Chapter Overview
Over the past 10 years, a number of recreational sports centers have been constructed on campuses to meet the needs of 

the student bodies and admissions officers seeking to enroll more freshman. These centers have been built for recreational 
purposes rather than instructional or athletic purposes. They have been financed primarily with student fees and state and 
private funds. Most of the facilities include aquatic centers, entrance/lobby areas, lounge areas, racquetball/wallyball courts, 
indoor and outdoor tennis courts, basketball courts, dance exercise areas, indoor running/jogging tracks, strength and 
cardiovascular training areas, climbing walls, locker rooms, indoor and outdoor in-line skating hockey courts, indoor soccer 
areas, administration areas, pro shops, concessions, and areas for equipment rental.

This chapter provides the planner with an overview of the needs for a campus recreational sports center. The specifics 
relating to many of the spaces are found in other chapters in this book.

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

• begin planning a new recreational sports center
• describe indoor activities and facility needs
• outline outdoor activities and facility needs
• describe the security needs for a recreational sports center

Key Terms
The following key terms will be found in this chapter: indoor facilities, outdoor facilities, security issues

Case Study
Situation: You have been hired by XYZ University as the new director of recreational sports. The new president has 

recently come for another university of similar size, where he learned to appreciate the value of the recreational sports 
center. It was a great marketing tool for attracting new students. The new president has charged you with the responsibility 
to develop a plan to finance and construct a new recreational sports center on campus. 

Problems: What steps will you take to develop the plans for a new facility? What programs will you have, both indoor 
and outdoor? What program areas will you plan for in the new facility?

 Self-Assessment Exercise
1. What are the common internal components of a recreational sports facility?
2. What are the common outdoor components of a recreational sports facility?
3. What are the security issues relating to a recreational sports facility?
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Internet Exercise
Go to the NIRSA website (http://nirsa.org) and gather additional information regarding the development of recreational 

sports facilities.

Suggested Reading
Bayless, K. G., Jamieson, L. M., & Jamieson, L. M. (2007). Recreational sport management (4th ed.). Champaign, IL: Human 

Kinetics.
Brown, T., & Haines, D. (2008). Space planning guidelines for campus recreational sport facilities. Champaign, IL: Human 

Kinetics.
National Intramural–Recreational Sports Association. (2009). Campus recreational sports facilities: Planning, design, & 

construction. Champaign, IL: Human Kinetics.
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17 Strength and 
Cardiovascular 
Training Facilities

Chapter Overview
During the past 35 or so years, the popularity of resistance training has increased enormously. Weight lifting facilities 

of yesteryear were a novelty, as most athletes were advised that serious resistance training might hurt their flexibility and 
athleticism. According to the American College of Sports Medicine (ACSM, 2011), strength training should be performed 
at least twice per week with eight to 12 repetitions of eight to 10 different exercises targeting all major muscle groups. As 
the benefits of resistance training have been accepted by athletes, coaches, and the mainstream population, the demand 
for facilities has increased. Many school corporations, colleges, and universities (state-of-the-art recreation centers) and 
community organizations such as the YMCA have developed multiuse strength and conditioning facilities. As the financial 
stakes of recreation and sports continue to expand, programs continue to seek opportunities to expand the user base. 

Strength and cardiovascular training facilities (SCF) for use in physical education, recreation, athletics, and community 
wellness programs have become larger and more sophisticated over the years. The increasing use of these facilities, combined 
with the key administrative issues of equipping and staffing, creates a need to better understand these facilities. Strength and 
cardiovascular training areas (commonly referred to as the fitness floor) are the lifeblood of any existing or future recreation 
or sports facility. When facilities motivate their members by captivating their attention and imagination and ensuring healthy 
activity by promoting safety, the facilities will sustain their existence even with the growing number of competing exercise 
facilities (Sawyer & Stowe, 2005). 

Strength and cardiovascular facility (SCF) coordinators must embrace the advances in technology and recognize the 
value of incorporating entertainment mediums (televisions overhead, personal televisions for each piece of cardio equipment, 
music over speakers throughout the facility that leads someone to a workout site for a tip of the day, etc.) as they develop 
or refine existing programs, refurbish existing facilities, or plan to expand or construct new facilities. The coordinator’s 
responsibilities are demanding; however, when armed with the correct knowledge base, the coordinator can create a facility 
through an arduous process with a successful outcome. 

SCF coordinators must be involved with every phase of the development process and continue to be heavily involved in 
day-to-day operations. From facility design concepts, to choosing equipment, to facility maintenance, the most successful 
planners immerse themselves in the process and understand every detail concerning strength and cardiovascular equipment 
and training. This chapter will take the reader on a journey through the full process of planning and operating SCFs.

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

• identify the industry standards for strength and cardiovascular facilities
• assess the needs of an existing or new facility
• understand the design concepts and philosophies for revitalizing existing facilities and the construction of new 

recreational facilities
• plan and organize an existing or new facility for maximum usage
• understand the environmental factors affecting facility development

Key Terms
The following key terms will be found in this chapter: cardiovascular training, strength training
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Case Study
Situation: You have been hired by a regional hospital to design a strength and cardiovascular facility. This facility will 

provide service for local industry, Level 2 and 3 cardiovascular rehabilitation, local residents, and inpatient and outpatient 
rehabilitation. This will be a new facility constructed adjacent to the main hospital building, connected by a walkway over a 
main street separating the two buildings.

Problems: How will you determine the program needs? How will you determine the equipment needs? How will you 
determine the size of the facility? Prepare an equipment list for the facility. Prepare a draft floor plan for the facility.

Self-Assessment Exercise
1. What questions need to be asked when planning a cardiovascular and fitness area?
2. What are the guidelines established by the NSCA for safe and efficient use of equipment?
3. What needs to be considered when organizing the existing or new facility for maximum usage?
4. What must be considered when considering flooring and wall coverings?
5. What are the common procedures for maintaining equipment?
6. What does the designer need to define when developing spaces for a new facility?
7. What special security issues need to be addressed when planning for a facility?
8. What do the IHRSA, NSCA, and ACSM suggest for equipment for the strength and cardiovascular training area?
9. How would you design the testing area?

Internet Exercise
Go to the IHRSA (http://www.ihrsa.org), NSCA (http://www.nsca.com/Home), and/or ACSM (http://acsm.org) website 

to gather additional information regarding strength and cardiovascular facilities development.

 Suggested Reading
Aquatics International 
3923 W. 6th Street 
Los Angeles, CA 90020
213-385-3926
FAX: 213-383-6658 
www.aquaticsintl.com

Club Industry, Intertec Publishing
1300 Virginia Drive, Suite 400
Fort Washington, PA 19034,
215-643-8000, 888-291-5214, FAX 847-291-9002

Athletic Business
1864 Hoffman Street
Madison, WI 53704, 800-722-8764, FAX 608-249-1153
www.athleticbusiness.com



Sagamore Publishing, LLC

Facility Planning and Design, 13th ed. • Sawyer

18 Adventure 
Programming 
Facilities

Chapter Overview
Adventure programs involve reasonable risk-taking activities designed to foster trust and cooperation, enhance self-

image and confidence, and improve physical skills while being fun and exciting. Adventure activities are usually done 
as games or problems, as sports or recreational activities, or as climbing activities. Only programs that include climbing 
activities tend to have distinct facilities and equipment, climbing walls, and challenge ropes courses. The planning, designing, 
and building process for these adventure program facilities is similar to that of other athletic facilities. Common design and 
construction planning steps include creating a schematic design, developing this design, establishing construction drawings, 
and contracting with a contractor to build the facilities. Throughout this process, many design, construction, and equipment 
decisions need to be made. Having a comprehensive vision for both the program and the support facilities will guide many of 
these facility and equipment decisions. Climbing walls and challenge ropes courses are specialized facilities that must be built 
to industry standards, and building them usually requires the assistance of experienced adventure program facility builders 
or consultants.

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

• discuss the four design and construction planning steps used to develop adventure facilities
• identify and compare the three categories of adventure programs
• evaluate selection characteristics for a variety of climbing wall and challenge ropes course components such as 

support poles, ropes, helmets and climbing hardware, handholds, harnesses, and flooring
• apply sound safety risk management and administrative practices to building and operating adventure facilities

Key Terms
The following key terms will be found in this chapter: climbing wall, handhold, high challenge ropes course, low challenge 

ropes course, ropes course

Case Study
Situation:  You have been appointed to Athletic Facility Review Committee at your college. One of the initial findings 

was that the popularity of handball and racquetball has declined significantly. A utilization study of the racquetball courts 
recommended that two of the racquetball courts be converted to another use. The Outdoor Adventure Program at the school 
is popular, but lacks indoor facilities to use during inclement weather. You have been put in charge of converting the two 
excess racquetball courts into an indoor climbing wall. 

Problem:  Outline the steps you will take to develop the climbing facility.

Self-Assessment Exercise
1. Why build a climbing wall?
2. What decisions need to be made regarding the design development phase for a climbing wall?
3. Describe the safety and security issues surrounding a climbing wall.
4. What are the different types of climbing walls?
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5. Describe the various climbing wall features and equipment.
6. Who has established the climbing wall standards? Describe each of the current standards
7. Why build a ropes course?
8. What are the key design and development considerations for a high or low ropes course?
9. What are the common learning objectives of challenge ropes courses?
10. What are the elements of a low challenge ropes course?
11. What are the elements of a high challenge ropes course?
12. Describe the ropes course equipment

Internet Exercise
Complete the following using a different website for each exercise:
Name and briefly describe one low rope element and one high rope element.
Web reference: _________________
Low Rope Element __________________, Description:
Low Rope Element __________________, Description:

What are zip lines and how are they used in a ropes course?
Web reference: _________________
Zip Lines are:

Identify and briefly describe three pieces of equipment needed to support an indoor climbing program.
Web reference: ______________,
A. Item ________________, Description:
B. Item ________________, Description:
C. Item ________________, Description:

Name the two subgroups of ORCA that are involved in establishing and promoting indoor climbing wall standards.
Web reference: _________________
A. CWIG: ____________________________________
B. CGA: _____________________________________

Suggested Reading
Burbach, M. (2004). Gym climbing. Seattle, WA: Mountainers Books.
Long, S. (2007). The climbing handbook. Buffalo, NY: Firefly Books.
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19 Skateparks, Roller 
Skating Rinks, and 
Winter Sports Areas

Chapter Overview
Skateparks

In the new millennium, there continues to be a skateboarding renaissance. Facility development, equipment quality, 
skateboarders’ techniques and abilities, and participant attitudes and maturity levels have all reached new peaks. High-
performance facilities and equipment for every style of skating are available. The abilities of professional skaters visibly 
advance each month seeing athletes (yes, I said athletes) literally reaching new heights. Skaters have become less clique 
oriented and more open minded. All disciplines of skating are now respected. 

These changes have made skating more accessible to people of varying ages. Presently, there are over 10 million skaters 
in the United States making it the sixth largest sport (National Inline Hockey Association [NIHA], 2000). Skateboarding has 
become the third most popular sport among 6- to 18-year-olds (International Association of Skateboard Companies [IASC], 
2001). Furthermore, 1 in 10 U.S. teenagers owns a skateboard (IASC, 2001). The popularity that skateboarding now enjoys is 
also reflected in the media. Skateboarding is regularly featured on major television networks such as Fox, MTV, TSN, OLN, 
ESPN’s notorious Extreme-Games (X-Games), and NBC’s Gravity Games, thus bringing it into today’s spotlight. Finally, this 
coverage, along with skating’s appearance in marketing campaigns for Nike, The Gap, The National Fluid Milk Processor 
Promotion Board, Coca-Cola, and Nintendo, has seen skateboarding appear on billboards, in magazines, and on television. 
This exposure has greatly expanded public acceptance of skaters and skating.

Roller Rinks
Roller skating is traveling on smooth surfaces with roller skates. It is a form of recreation, as well as a sport, and can also 

be a form of transportation. Skates generally come in three basic varieties: quad roller skates, in-line skates or blades, and 
tri-skates, though some have experimented with a single-wheeled “quintessence skate” or other variations on the basic skate 
design. In America, this hobby was most popular in the 1970s and the 1990s.

The following is a short history (http://en.wikipedia.org/wiki/Roller_skating) of roller skating:
• 1743: First recorded use of roller skates, in a London stage performance. The inventor of this skate is lost to history.
• 1760: First recorded skate invention, by John Joseph Merlin, who demonstrated a primitive in-line skate with metal 

wheels.
• 1819: First patented roller skate design, in France by M. Petitbled. These early skates were similar to today’s in-line 

skates, but they were not very maneuverable; it was difficult for the user of these skates to do anything but move in 
a straight line and perhaps make wide sweeping turns. For the rest of the 19th century, inventors continued to work 
on improving skate design.

• 1863: The four-wheeled turning roller skate, or quad skate, with four wheels set in two side-by-side pairs was first 
designed in New York City by James Leonard Plimpton in an attempt to improve upon previous designs. The skate 
contained a pivoting action using a rubber cushion that allowed the skater to skate a curve by leaning to one side. 
It was a huge success, so much so that the first public skating rink was opened in 1866 in Newport, Rhode Island, 
with the support of Plimpton. The design of the quad skate allowed easier turns and maneuverability, and the quad 
skate dominated the industry for more than a century.

• 1876: William Brown in Birmingham, England, patented a design for roller skate wheels. Brown’s design embodied 
his effort to keep the two bearing surfaces of an axle, fixed and moving, apart. Brown worked closely with Joseph 
Henry Hughes, who drew up the patent for a ball or roller bearing race for bicycle and carriage wheels in 1877. 
Hughes’ patent included all the elements of an adjustable system. These two men are thus responsible for modern-
day roller skate and skateboard wheels, as well as the ball bearing race inclusion in velocipedes, later to become 
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motorbikes and automobiles. This was arguably the most important advance in the realistic use of roller skates as 
a pleasurable pastime. 

• 1876: The toe stop was first patented. This provided skaters with the ability to stop promptly upon tipping the skate 
onto the toe. Toe stops are still used today on most quad skates and on some in-line skates.

• 1877: The Royal Skating indoor skating ring building is erected rue Veydt, Brussels. 
• 1880s: Roller skates were mass produced in America. This was the sport’s first of several boom periods. Micajah 

C. Henley of Richmond, Indiana, produced thousands of skates every week during peak sales. Henley skates were 
the first skate with adjustable tension via a screw, the ancestor of the kingbolt mechanism on modern quad skates.

• 1884: Levant M. Richardson received a patent for the use of steel ball bearings in skate wheels to reduce friction, 
allowing skaters to increase speed with minimum effort.

• 1898: Richardson started the Richardson Ball Bearing and Skate Company, which provided skates to most 
professional skate racers of the time, including Harley Davidson (no relation to the Harley-Davidson® motorcycle 
brand). A 24-hr roller skating endurance competition was held in Paris in 1911.

• The design of the quad skate has remained essentially unchanged since then and remained the dominant roller 
skate design until nearly the end of the 20th century. The quad skate has made a comeback recently due to the 
popularity of roller derby and jam skating.

• 1979: Scott Olson and Brennan Olson of Minneapolis, Minnesota, came across a pair of in-line skates created in 
the 1960s by the Chicago Roller Skate Company and, seeing the potential for off-ice hockey training, set about 
redesigning the skates using modern materials and attaching ice hockey boots. A few years later Scott Olson began 
heavily promoting the skates and launched the company Rollerblade, Inc. (History section)

During the late 1980s and early 1990s, the Rollerblade®-branded skates became so successful that they inspired many 
other companies to create similar in-line skates, and the in-line design became more popular than the traditional quads. 
The Rollerblade® skates became synonymous in the minds of many with “in-line skates” and skating, so much so that many 
people came to call any form of skating “rollerblading,” thus becoming a genericized trademark.

For much of the 1980s and into the 1990s, in-line skate models typically sold for general public use employed a hard 
plastic boot similar to ski boots. In or about 1995, “soft boot” designs were introduced to the market, primarily by the 
sporting goods firm K2 Inc., and were promoted for use as fitness skates. Other companies quickly followed, and by the 
early 2000s, the development of hard-shell skates and skeletons became primarily limited to the aggressive in-line skating 
discipline and other specialized designs.

The single-wheel “quintessence skate” was made in 1988 by Miyshael F. Gailson of Caples Lake Resort, California, for the 
purpose of cross-country ski skating and telemark skiing training. Other skate designs have been experimented with over 
the years, including two-wheeled (heel and toe) in-line skate frames, but the vast majority of skates on the market today are 
either quad or standard in-line design.

Winter Sports Areas
Winter sports areas included in this chapter consist of ice hockey, ice-skating, sledding, skiing, and snowboarding.

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

• develop a plan for a safe skateboard park
• plan for a roller skating rink facility
• design a safe winter sports area

Key Terms
The following key terms will be found in this chapter: air, artistic skating, barge, backside, coasting, concrete skatepark, 

cross-country skiing, downhill skiing, flatland, freestyle skating, frontside, grind, group skating, ollie, rail, revert, roller derby, 
roller hockey, slam, speed skating, street skating, tobogganing, tweak, vertical skating, wood ramp
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Case Study
A. Situation: The local Boys Club, of which you serve on the Board of Directors, wants to construct a skatepark. The 

funding will be combination of local governmental bonds and private individual and corporate donations. You have been 
selected as the chairperson for the skatepark building committee. 

Problem: What guidelines will you provide the architect for the design development phase of the protect?

B. Situation: The City of Illianna, of which you have been employed as the new Director of Parks, wants to construct an 
indoor and outdoor roller skating rink adjacent to the newly constructed skatepark. The city needs to seek funding for this 
project, as well as design specifications.

Problem:  As the new Director of Parks for the City of Illianna you need to provide two major plans for approval by the 
Park Board and City Council. These plans include one to secure the necessary funding for the project and another to assist 
the architect in designing the two facilities.

Self-Assessment Exercise
1. Describe the evolution of skateboarding in America.
2. Why is skateboarding so popular?
3. Is skateboarding a safe activity? Explain.
4. What services would you expect from a consultant?
5. What services would you expect from a designer?
6. What is important to understand regarding the construction of wooden ramps?
7. What are the advantages of concrete parks over wooden?
8. Define the following terms: air, barge, backside, freestyle skating, frontside, flatland, grind, ollie, rail, revert, slam, 

street skating, tweak, and vertical skating.
9. What are the five common types of roller skating?
10. Describe the key components of a roller rink.
11. What is the main feature of planning a floor for a roller rink?
12. How would you design a safe sledding area?
13. Describe the criteria for the selection of ski facilities for beginners’ classes.
14. Describe the criteria for the selection of ski facilities for advanced classes.
15. Discuss the design components of an ice-skating rink?
16. Discuss the design components for an ice hockey rink. 

Internet Exercise
Because skateboarding is a fast growing sporting activity, it is recommended that the students go to the following websites 

to ascertain what changes have occurred and the relationships that exist between skateboarders and these related associations.

National Inline Skate Series
310-823-1826
http://www.niss.com

United Skateboarding Association
732-823-2726
Competition/tour, amateur circuit
http://www.usa.com

Aggressive Skaters Association
310-823-1865
http://www.asa.com

National Amateur Sports Association
760-632-0275
http://www.nasa.com

National Hockey League In-line Series
212-789-2000
http://www.nhl.com

National Bike League
800-886-bmx1
http://www.nbl.com

National Private Sports Partnership
710-637-1542
FAX: 719-637-1543
http://www.npsp.com
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United Skateboarders Federation
909-883-6176
http://www.usf.com

International Association of Skateboard Companies
805-683-5676
http://www.iasc.com

International Inline Skate Association
301-942-9770
http://www.iisa.com

Roller Skating International Association
317-347-2626
http://www.rollerskating.org 
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20 Camps

Chapter Overview
Historically, the word camping signified simple living outdoors and engaging in activities related primarily to the 

outdoors. Today, the term has broadened tremendously and encompasses a wide spectrum of developments for families and 
children. Resident centers, day camps, group camps, family camps, and wilderness camps are the common designations used 
for the various types of camps.

Camps have been developed by public agencies at all levels of government and by many voluntary youth-serving 
organizations. The rapidly increasing participation of children and adults in camping necessitates careful consideration of 
desirable areas and facilities.

Although most organized camping takes place on agency-owned or private property, public land is becoming increasingly 
involved. Public land is one of the major resources for school outdoor educational programs, and many resident centers have 
been constructed on public property or by public funds.

Schools use the facilities during the school year, and park and recreation agencies use them during the summer. The 
purposes of outdoor education, whether sponsored by park and recreation departments or by schools, are similar in many 
respects, and cooperative planning is not only necessary to get the most from the community dollar but also imperative 
if suitable lands and sites are to be obtained. If adequate facilities are to be provided to meet the needs of both organized 
camping groups and schools, the facilities must be designed for year-round use.

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

• prepare a program guide to be used by an architect to construct an entire camp or specific areas including residential 
cabins, kitchen and dining hall, gymnasium, arts and crafts building, maintenance areas, field areas, or a waterfront

Key Terms
The following key terms will be found in this chapter: artificial waterfront, campground, day camp, dock, family camp, 

floats, group camp, natural waterfront 

Case Study
Situation: Camp Sleepy Haven has just hired you as the camp director for this new camp that will begin operations 

within the next 18 months. The owners have purchased over 400 acres surrounding a 30-acre lake with an earthen dam. 
The area has not been developed. A family who had four tree farms previously owned it. The lake was created by building 
an earthen dam across a 600-feet natural valley with a flowing stream. The lake is 20 feet deep at the deepest point. The area 
flooded was mostly grassy with few trees.

Problem: Your job is to develop a program for an architect to design a camp for 150 young ladies and 150 young men 
from upper middle class families. The owners have indicated they would like to have the following facilities for the camp: 
administration building; laundry area; dining hall and kitchen; cabins for the campers; staff quarters; indoor sports facility; 
baseball and softball fields; soccer fields; waterfront for swimming, boating, canoeing, and sailing; arts and crafts area; 
shooting area; adventure area; indoor games area; entertainment area (e.g., music, television, and movies); maintenance area; 
and other areas from your imagination. The document you prepare will be detailed, including all equipment and supplies 
needed for each area developed.
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Self-Assessment Exercise
1. What is a day camp?
2. What is a group camp?
3. What is a campground?
4. What is a family camp?
5. What is a specialty camp?
6. Identify and describe the various facilities found in a camp.
7. How can a waterfront be programmed?
8. What are the criteria for natural waterfronts?
9. Describe issues related to water condition characteristics.
10. Discuss bottom characteristics.
11. What impact do climate conditions have on the development of a camp?
12. Why is it important to consider environmental conditions?
13. Identify and discuss the key components of waterfronts.

Internet Exercise
Using the resources below, determine the guidelines for establishing the various types of camps. 

American Camping Association
www.acacamps.org

Canadian Camping Association
www.allcampgrounds.org

Campground Association
www.allcampgrounds.com

Diabetes Camping Association
www.diabetescamps.org

Suggested Reading
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