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 Abstract:  

 
The existing design recommendations for public pools cover many physical requirements for the 
pool including: the allowable depths, allowable widths, lane recommendations, allowable 
accessories, etc. But scarcely do the design recommendations relate to how users occupy the 
space, and the way in which the safety of users can be influenced. Yet this space is one that 
relies on users both to occupy and support the safety of the space. From the lighting, to the pool 
layout, to the circulation and support spaces there are design decisions that can influence the 
way that people occupy the space in a safe, risk free way to allow leisure and exercise to occur. 
Studying behavior patterns of both swimmers and lifeguards can lend to providing design 
recommendations for the space, and further ensure the safety of those occupying it.  

The goal of this project was to minimize risk and increase safety in the pool area, and in its 
adjoining spaces, through design recommendations. This will ultimately increase the feelings of 
safety and wellbeing by all of those occupying the pool space. 
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Public Pool Design for Safe & Fun Use! 
Alyssa Phelps 

ARC 564 – Spring 2013 

Presenter
Presentation Notes
Introduction to myself & title of the project.



Want to go for a Swim? 

• People in the United States take more than 300 million trips a year to pools and other place to swim 
– Makes swimming one of the nation’s most popular sporting activities 

• Can have positive effects 
– 2.5 hours/week can decrease the risk for many chronic illnesses 
– Fun in the sun! 

• People report enjoying water-based exercise more than exercising on land 

poolinfosite.com 

Presenter
Presentation Notes
People in the United States make more than 300 million trips a year to pools and other places to swim, making swimming one of the nation’s most popular sporting activities. And two and a half hours per week of aerobic physical activity, such as swimming, can decrease the risk for chronic illnesses. People report enjoying water-based exercise more than exercising on land and can exercise longer without increased effort or joint or muscle pain 



Do you Know the Risks? 

• Some swimming pools aren’t always safe environments for people to visit. 
• When you enter a pool, and the surrounding areas, you are at risk for: 

– Slips and trips 
– Drowning 
– Transfer of Diseases & Waterborne Illnesses 

 

CDC pamphlet 

Presenter
Presentation Notes
Among the more popular summer recreational activities for children in the United States and much of the world is swimming. In general, swimming offers healthy and enjoyable exercise, but it also includes risk for drowning injury, slips and trips, and transfer of diseases and waterborne illnesses . Drowning is the second leading cause of death in children 1-14. 



What Can be Done to Ensure Safety and Fun? 

• Minimize risk by using recommended design measures in the pool area and adjacent spaces 
– We cannot eliminate all injuries as some are not preventable 
– Make every effort to create an environment that will prevent preventable risks 

CDC Pamphlet 

Presenter
Presentation Notes
The key to reducing exposure to risk is to minimize the number of preventable injuries and diminish the severity of accidents that do occur.Many accidents at aquatic facilities are un-preventable, and no matter how hard you try, patrons will still suffer injuries. Since we cannot eliminate all injuries, the key is to reduce or exposure to risk is to minimize the number of preventable injuries and diminish the severity of the accidents that do occur. 



Pool Types 

• Indoor & Outdoor Public Pools are the focus of this study, as it is where most preventable drownings, 
injuries and risks occur 

• Not Residential or Waterparks, though similar findings could probably apply 
 

www.archiexpo.com wmsaquatics.com  

Presenter
Presentation Notes
The pool types this project addresses. This is specifically done to address the fact that I am not addressing waterparks, or privately owned residential pools. All of the research found relates to public pools. While I personally believe that many of the same design recommendations would apply to other space types, I have not found any research to support this.



Users 

www.123rf.com www.clubroyalpool.org   

Children 
Adults 

Parents 
Lifeguards 

Maintenance 
Supervisors 

 

Presenter
Presentation Notes
This is to describe the users I am trying to address in this project.Users are: Children, adults, parents, lifeguards, maintenance workers and supervisors.



Areas of Exploration 

www.123rf.com www.clubroyalpool.org   

How can we keep people safe in and around pools, and what physical design factors contribute to feeling safe? 
 

How can we minimize risk of injury in pools, and what physical design factors contribute to this? 
 

How can we minimize disease spreading, and what physical design factors contribute to this? 
 
 
 
 
 

 

peterstomdaley.blogspot.com 

Presenter
Presentation Notes
The areas I explored in this project are as follows:How can we keep people safe in and around pools, and what physical design factors contribute to feeling safe?How can we minimize risk of injury in pools, and what physical design factors contribute to this?How can we minimize disease spreading, and what physical design factors contribute to this?



Conceptual Model 

CDC Pamphlet 

Presenter
Presentation Notes
My conceptual model shifted a lot from the beginning of the semester due to the availability of information from research. This is the final copy of the Conceptual Model. The model focuses on the previous slide’s ‘Areas of Explorations’ and setting up a framework within which those questions can be addressed. The three categories seen are : Physical features, Attributes/Perceptions/Behaviors/Beliefs, and Major User Outcomes.The major user outcomes are: feeling of safety, feeling of wellbeing, minimized risk of drowning/injury, minimized spread of disease, and healthy living.I believe that these outcomes can be achieved by the physical features proposed here, which would lead to the attributes/perceptions/behaviors/beliefts, and then ultimately to the major user outcomes.I will explain each path in the presentation.



Research Methods 

CDC Pamphlet 

- Conducted a thorough use of online databases 
hosted by the UB library 

- Conducted a literature review of the UB library 
catalogue 

- EDRA Proceedings 
- CDC Research & Findings 
- Model Aquatic Health Code (MAHC) 
- American Red Cross Research & Findings 

 
- A catalogue of potential resources was compiled 

- Sources were categorized and ranked 
according to highest pertinence to the topic 

- Chosen sources were read and analyzed 
- Sources were rated based on usefulness to 

the project 
 

- Design Recommendations were made based on 
the information gathered during research  

 
 
 
 
 

 

Presenter
Presentation Notes
Research was conducted using online databases and the UB library catalogue to locate scholarly articles related to pools, safety, and lifeguarding. Additionally, all past EDRA proceedings were examined to locate additional useful studies (however, not much was found on this topic in EDRA proceedings). After identifying some potential sources, a catalogue was compiled. Reading through the titles, abstracts and introductions the most helpful and pertinent articles were selected for additional study and research. The sources were read, analyzed and rated on their usefulness to the project. Where necessary further sources were found. From there, design recommendations were derived based on the collected research. There is a small group of very related content available on this topic, but in general there is not much out there. What is done though is of high quality and very interesting. There is definitely a lot of room for further research on this topic and in this field. 



CDC Pamphlet 

Design Recommendations 

 The key to reducing exposure to risk is to minimize the number of 
preventable injuries and diminish the severity of accidents that do occur. 

Presenter
Presentation Notes
Quote: The key to reducing our exposure to risk is to minimize the number of preventable injuries and diminish the severity of accidents that do occur.Many accidents at aquatic facilities are un-preventable, and no matter how hard we try, patrons will still suffer injuries. Since we cannot eliminate all injuries, the key is to reduce or exposure to risk is to minimize the number of preventable injuries and diminish the severity of the accidents that do occur. Since lifeguards are typically the individual responsible for maintaining safety at aquatic facilities, they are an important component in insuring that our facilities are safe and that we have acted reasonable to protect the welfare of our patrons. 



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

Presenter
Presentation Notes
Introduction of First Design Recommendation: Toilet & Rinse Station Proximity



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

“Did the Water Just get Warmer?” 

CDC Pamphlet 

CDC Pamphlet 

Presenter
Presentation Notes
Contaminants that swimmers bring into the pool can make other swimmers sick. They also combine with the chemicals used to clean pools, which not only reduces the amount of disinfectant that’s free to kill germs but also forms new compounds with known adverse health effects.



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Can Basic Hygiene  Make  a Difference? Yes! 
 

In 2008 there was an outbreak of Crypto (a gastric infection) which caused an inspection of all public pools, of 
these pools 12% were immediately shut down until their chemical levels were changed.  

(This is 1 in 8 pools out of 120,000 total). 
 

Unacceptable numbers. What can be done about this? 
 
 
 
 
 

 

Toilet & Rinse Station Proximity 

www.sweetbottomsbaby.com 

Presenter
Presentation Notes
Can Basic Hygiene  Make  a Difference? Yes!In 2008 there was an outbreak of Crypto (a gastric infection) which caused an inspection of all public pools, of these pools 12% were immediately shut down until their chemical levels were changed. (This is 1 in 8 pools out of 120,000 total).Unacceptable numbers. What can be done about this?



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

Swimming is essentially communal bathing. 
 

Pools typically cater to young children and the elderly – both are incontinent. 
 

20% of people don’t know that people should not swim when ill with diarrhea 
 

Few people shower or bathe before they swim 
 
 
 
 
 

 

Group Average Amount of 
Water Swallowed (mL) 

Range (mL) 

Adults 16 (0.5 Fluid Ounces) 0-53 

Non-Adults 37 (1.3 Fluid Ounces) 0-154 

Presenter
Presentation Notes
Contaminants that swimmers bring into the pool can make other swimmers sick. They also combine with the chemicals used to clean pools, which not only reduces the amount of disinfectant that’s free to kill germs but also forms new compounds with known adverse health effects.For this reason, you do not want to be swallowing as much water as shown on the table above.



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

Presenter
Presentation Notes
Basic Hygiene and Pool Etiquette RecommendationDiaper changing “station” required (based on child care experience)Safe area, adjacent sink, soap dispenser, foot-operated trash can, disinfectant to clean up, signageRinse showers by pool approved along with cleansing showersMinimum distance to restrooms (50-100 ft.) 50 ft. is preferred



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

• Included Amenities: 
– Diaper Changing Station 
– Safe Area 
– Adjacent Sink 
– Foot Operated Trash Can 
– Disinfectant Spray 
– Signage 

Presenter
Presentation Notes
Included Amenities:Diaper Changing StationSafe AreaAdjacent SinkFoot Operated Trash CanDisinfectant SpraySignage



Design Recommendation 1 
Prevent Spread of Disease 

CDC Pamphlet 

Toilet & Rinse Station Proximity 

• Intended Effects: 
– People will shower with soap before entering 
– Children will take frequent bathroom trips, and parents will check/change diapers 
– People will not urinate in the pool 
– People will rinse off if they soil themselves. 

Presenter
Presentation Notes
Intended Effects:People will shower with soap before enteringChildren will take frequent bathroom trips, and parents will check/change diapersPeople will not urinate in the poolPeople will rinse off if they soil themselves.



Design Recommendation 2 
Prevent Unnecessary Injury & Provide Comfort 

CDC Pamphlet 

Circulation – Wet & Dry Spaces 

Presenter
Presentation Notes
Introduction of Second Design Recommendation: Circulation – Wet & Dry Spaces



Design Recommendation 2 
Prevent Unnecessary Injury & Provide Comfort 

CDC Pamphlet 

Circulation – Wet & Dry Spaces 

CDC Pamphlet 

CDC Pamphlet 

Floor space next to pools will inherently become wet at times. 
 

Slips & Trips are more prevalent in areas that are wet.  
 

Design suggestions can be made to moderate this. 
 
 
 
 
 

 

www.123rdf.com 

Presenter
Presentation Notes
It is safe to assume that floor space next to pools will inherently become wet at times.Slips & Trips are more prevalent in areas that are wet, as is true indoors and outdoors, as I am sure we have all experienced.Design suggestions can be made to moderate this, as will be seen.



Design Recommendation 2 
Prevent Unnecessary Injury & Provide Comfort 

CDC Pamphlet 

Circulation – Wet & Dry Spaces 

Presenter
Presentation Notes
Critical to separate wet and dry spaces, so that the two different types of traffic can exist without overlapping.This will minimize unnecessary trips/slips/falls.



Design Recommendation 2 
Prevent Unnecessary Injury & Provide Comfort 

CDC Pamphlet 

Circulation – Wet & Dry Spaces 

• Intended Effects: 
– Separate pool users from those that are simply spectating 
– Height of separation can be as minimal as 2”, and as much as a floor change. 
– Separate wet and dry spaces 
– Eliminate unnecessary slips 
– Allow lifeguards ease of access to pool 

Presenter
Presentation Notes
Intended Effects:Separate pool users from those that are simply spectatingHeight of separation can be as minimal as 2”, and as much as a floor change.Separate wet and dry spacesEliminate unnecessary slipsAllow lifeguards ease of access to pool



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Lifeguard Posts 

Presenter
Presentation Notes
Introduction of Third Design Recommendation: Lifeguard Posts



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

 
 

Drowning: The process of experiencing respiratory impairment from submersion/immersion in liquid. 
 

Life Guard Posts 

www.cdc.gov 

Presenter
Presentation Notes
Definition of drowning: “Drowning is the process of experiencing respiratory impairment from submersion/immersion in liquid.” Under this definition, drowning is a process that can be interrupted, by rescue for example. This new definition excised the use of the term near-drowning.More than 50% of drowning victims treated in emergency departments require hospitalization or transfer for further care. These injuries can cause severe brain damage and long-term physical and mental disabilitiesDrowning and spinal injuries at swimming pools and aquatic areas are some of the most traumatic and costly events any program can face.- Because of this it makes sense that any facility would want to take every measure possible to prevent any such instances.



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Life Guard Posts 

• Drowning is the second leading cause of unintentional injury death in American children, killing almost 
1000 American youngsters in 2003.  

• Design interventions can prevent this 
• Some are passive interventions: focus on construction and installation of environmental barriers 
• Lifeguards and lifeguard behavior can also be a means of preventing drowning 

 

www.cdc.gov 

Presenter
Presentation Notes
Drowning is the second leading cause of unintentional injury death in American children, killing almost 1000 American youngsters in 2003. - Although a large portion of drownings occur in unguarded locations, such as unfenced backyard swimming pools, about a dozen deaths are documented each year at lifeguarded swimming locations that are members of the United States Lifeguarding Association (USLA).Some are passive interventions: focus on construction and installation of environmental barriers such as fences around pools and floating ropes to divide deep water from shallow depths.- Lifeguards and lifeguard behavior can also be a means of preventing drowning



 
TABLE 3-1 BEHAVIORS OF DISTRESSED SWIMMERS AND DROWNING VICTIMS 

COMPARED TO SWIMMERS 
 

Fig. 3-3 Fig. 3-4 Fig. 3-5 Fig. 3-6 
 
 
 
 
 
 
 
 
 
 
 

Distressed Active Drowning Passive Drowing 
Swimmer Swimmer Victim  Victim 

 
Breathing 

 
 
 

Arm and 
Leg Action 

 

 
 
 
 

Body 
Position 

 
 
 

Locomotion 

Rhythmic 
breathing 
 
 
Relatively 
coordinated 
 
 
 
 
 
Horizontal 
 
 
 
 
 
Recognizable 

Can continue 
breathing and 
might call for help 
 
Floating, sculling 
or treading water; 
might wave for 
help 
 
 
Horizontal, verti- 
cal or diagonal, 
depending on 
means of support 
 
Little or no for- 
ward progress; 
less and less able 
to support self 

Struggles to 
breathe; cannot 
call out for help 
 
Arms to sides al- 
ternately moving 
up and pressing 
down; no sup- 
porting kick 
 
Vertical 
 
 
 
 
 
None; has only 20 
to 60 seconds be- 
fore submerging 

Not breathing 
 
 
 
None 
 
 
 
 
 
 
Horizontal or ver- 
tical; face-down, 
face-up or sub- 
merged 
 
None 

Design Recommendation 3 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Life Guard Posts 

• Principal causes of drowning 
– Rescue equipment and emergency procedures 
– Communications Staff certification and training equipment 
– Facility design 
– Managing visiting groups 

 

www.cdc.gov 

Presenter
Presentation Notes
The Principal causes of drowningRescue equipment and emergency proceduresCommunications Staff certification and trainingequipmentFacility designManaging visiting groupsAll of these will be addressed in the subsequent design recommendations.



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

www.cdc.gov 

• Supervision has emerged as one of the most effective means to prevent unintentional injury  
 

Life Guard Posts 

www.cdc.gov 

Presenter
Presentation Notes
Supervision has emerged as one of the most effective means to prevent unintentional injury Lifeguards are a critical piece to the puzzle.When patrons enter an aquatic facility, they trust that they are protected by a well-trained and well-managed professional lifeguard team. The lifeguard supervisor has the responsibility to fulfill that expectation.It is not surprising that lifeguards might lose attention at times during their work. In most American swimming areas, lifeguards tend to be relatively young employees who are paid a low salary to sit in hot weather, observe repetitive behavior for hours at a time, and maintain full attention with relatively infrequent breaks and rotations.However, we can change that with good design implications… beginning with the tower lifeguards are typically seen in.



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

www.highsierrapools.com 

www.cdc.gov 

• Supervision has emerged as one of the most effective means to prevent unintentional injury  
 

Life Guard Posts 

Presenter
Presentation Notes
- Lifeguards in tall, skinny lifeguard towers = bored, tired, and listless lifeguards who hate getting in and out of the chair- Why is this the only surveillance profession which encourages sitting?Taller lifeguard stations do help when battling glare and over-crowded conditions, without visual obstructions or distractionsTall chair typically hinders rather than helps. It is often difficult and dangerous to enter and exit the six foot lifeguard chair. 



Design Recommendation 3 
Prevent Drowning & Risky Behavior 

www.recreonics.com 

www.cdc.gov 

• Shorter, wider lifeguard stations are becoming more popular for a variety of reasons: 
– Reduces likelihood of lifeguard getting caught while entering/exiting 
– Increases communication with patrons/guests 
– Can quickly respond to emergency situations 
– Encourages standing in order to achieve the best surveillance angle 

 

Life Guard Posts 

Presenter
Presentation Notes
Shorter, wider lifeguard stations are becoming more popular for a variety of reasons:- Reduces likelihood of the shoulder strap harness on the rescue tube ‘hanging’ the lifeguard from a height- Increasing patrolling and communications with guests & patrons- Responding more quickly & safely to emergency situations- Encouraging standing to add height to the surveillance angleRemaining more attentive and alert without diverting attention from the waterIf you have to use a taller chair, consider a ‘tower zero’ which can see all, supported by many smaller towers which allow for ease of entry into the water, and closeness to patronsShorter chairs can be used as stations all over to rotation points. These findings contradict Harrell, who found that lifeguards scan better while in towers, rather than standing. I would say as this study is about 15 years newer, it may be more accurate to the demographics of the ‘typical’ lifeguard. 



Design Recommendation 4 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Rotation Schedule & Circulation 

Presenter
Presentation Notes
Introduction of Fourth Design Recommendation: Rotation Schedule & Circulation



 
Fig. 3-14 R O T A T I O N 

C H A R T  
 
 
 
 
 
 
 

Lifeguard Office 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

2  3 
 

Moving 
Lifeguard 

 
 
 

1. Lifeguard in the Office goes to Station 1 
2. Lifeguard in Station 1 goes to Station 2 
3. Lifeguard in Station 2 goes to Station 3 
4. Lifeguard in Station 3 goes to Lifeguard Office 
Rotation schedule every 20 minutes beginning 
at the start of the shift. 

Design Recommendation 4 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

• Lifeguard rotation can help reduce: 
– Fatigue 
– Amount of time spent in the sun 
– High temperatures 
– Monotony 

 
 

 

Rotation Schedule & Circulation 

www.redcross.org 

Presenter
Presentation Notes
Keeping lifeguards alertMany factors can contribute to lifeguard fatigue, including noise, amount of time spent in the sun, high temperatures, amount of water consumed, sleep deprivation, alcohol consumption, monotony, and medications prescribed. Studies have shown that fatigue can reduce peripheral vision by as much as 30%. Combine that with a lack of vigilance and you have a deadly combination for almost any activity.To keep lifeguards alert, Markel advises 20- to 30-minute rotation schedules and a body position change (stand, sit, or kneel on one knee) every 5 to 10 minutes. Lifeguards must also be positioned so that they can clearly see 100% of their zone of coverage. Chairs set back from the edge of the pool create blind spots in front of the lifeguard. Provide lifeguards with shade and clothing that reduces the effects of sun exposure. Sunglasses are essential to reduce eye fatigue and protect eyes. Polarized sunglasses are highly recommended, as they greatly reduce the effects of glare.Design implication: leave path for constant circulation.Zone coverage is critical, and is well documented in all current literature, I did not feel it was necessary to replicate that information for the purpose of this presentation as it is required at all pool locations.



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Lifeguard Training Room 

Presenter
Presentation Notes
Introduction of Fifth Design Recommendation: Lifeguard Training RoomMuch of lifeguarding behavior –especially surveillance, attention, and concentration- is inherently psychological in nature. So it makes sense to address their psychological and physical needs in a space that directly connects to their work facilities.



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

• Public Pool Lifeguards 

Lifeguard Training Room 

www.cdc.gov 

Presenter
Presentation Notes
Behavioral science (Harrell)Scanning behavior decreases with a lower child:adult rationDecreases with more people in the poolDecreases later in the dayScanning is associated with fewer rule violations by swimmersIntervention was designed to reinforce lessons about concentration, attention, and surveillance that certified lifeguards are exposed to during initial certification training Targeted three behavioral changes:Increase lifeguards’ perception of susceptibility for drowning incidents at their poolRe-educate lifeguards about the potential severity of drowning incidents in public swimming poolsHelp lifeguards overcome any perceived barriers about conducting high-quality surveillance over substantial time periodsIt is not surprising that lifeguards might lose attention at times during their work. In most American swimming areas, lifeguards tend to be relatively young employees who are paid a low salary to sit in hot weather, observe repetitive behavior for hours at a time, and maintain full attention with relatively infrequent breaks and rotations.Study suggests periodic ‘booster’ session with lifeguards might be effective.Reduce risk of drowning: highly desirable



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

www.cdc.gov 

Lifeguard Training Room 

www.cdc.gov 

Presenter
Presentation Notes
(Will flip back and forth between this slide and the next one)It is essential that guards be trained on-site: - Requirements to define and document zones of patron surveillance- Determination of proper staffing (lifeguards need to be able to reach all within their zone quickly)- Required lifesaving equipment, communications standards, and training requirements- So that they are familiar and comfortable with the exact pieces of equipment that they will be using during a real life rescue. This is especially important considering the new developments in rescue and resuscitation techniques, as well as the number of manufacturers providing these devices



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

• On – Site Training is critical 
– Expectations can be set about exactly what the unique facility demands 
– Equipment & rescue equipment can be practiced on and used 
– Determine zones and rotation shifts 
– Unique scanning methods for each pool 

Lifeguard Training Room 

www.cdc.gov 

Presenter
Presentation Notes
(Will flip back and forth between this slide and the previous one)It is easy to assume that all lifeguards who have been trained and certified by a reputable organization such as American Red Cross, are ready to work in the facility. However, recent findings on lifeguard behavior and perction indicate otherwise. 33% think it takes longer than 10 seconds to do a visual scanOnly 25% thought they were well trainedDemonstrates that lifeguards have fallen though the cracks. A relatively large number of lifeguards doubt themselves (page 2 or 3) list statistics?Lifeguards should be trained on site to know the exact zones which they are responsible for. Know how to scan the zones in an appropriate time frameHow to avoid boredom and distraction



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

• Public Pool Lifeguards : Significance of Task Significance 
– Increases job dedication and helping behavior of lifeguards 

• Rare opportunities to fulfill this 
– ‘Booster sessions’ could be completed on site to boost the lifeguards social impact & social worth 

Lifeguard Training Room 

www.cdc.gov 

Presenter
Presentation Notes
Task significance increased the job dedication and helping behavior of lifeguards, and these effects were mediated by increases in perceptions of social impact and social worth perLifeguards perform jobs that have the potential to make a significant difference in the lives of others, but rarely encounter opportunities to perform such rescuesMost rescues take place at the beach, leaving pool lifeguards with few opportunities to engage the mission of their jobPool lifeguards dedicate the bulk of their time and energy to monotonous, routine tasks of monitoring swimmers and enforcing rules, which place difficult demands on their attention span, vigilance, and motivation.In most settings, the safety of swimmers depends heavily on lifeguards



Design Recommendation 5 
Prevent Drowning & Risky Behavior 

www.cdc.gov 

Lifeguard Training Room 

www.cdc.gov 

Presenter
Presentation Notes
Use the same space Classes should be designed to reinforce lessons about concentration, attention, and surveillance that certified lifeguards are exposed to during initial certification training Targeted three behavioral changes:Increase lifeguards’ perception of susceptibility for drowning incidents at their poolRe-educate lifeguards about the potential severity of drowning incidents in public swimming poolsHelp lifeguards overcome any perceived barriers about conducting high-quality surveillance over substantial time periodsPhysical + Psychological support, as well as a boost to remind them of their worth to the community.Outcome: increase attentiveness, reduce drowning



Design Recommendation 6 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Lifeguard’s Third Eye 

Presenter
Presentation Notes
Introduction of Sixth Design Recommendation: Lifeguard’s Third Eye



Design Recommendation 6 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

www.redcross.org 

Lifeguard’s Third Eye 

• Detection System for motionless bodies in the water 
– Supplemental to lifeguard supervision 
– Last resort, as the person is no longer struggling and is now motionless 
– Cutting edge technology, saves lives (which is worth any cost) 

 
 

www.poseidon-tech.com 

Presenter
Presentation Notes
Technology: “the lifeguard’s third eye” .. computer surveillance drowning detection system. Uses a camera to monitor below the water and above the surface of a pool and notify lifeguards with an alarm when swimmers become motionless.Very cutting edge technology. Acts as a support system for the lifeguards. However, this is only helpful once the person is motionless. This is a last resort, because it would be much more helpful if a rescue could be made while the victim is beginning to struggle, rather than when the victim is fully submerged and motionless. 



Design Recommendation 7 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Pool Shape 

Presenter
Presentation Notes
Introduction of Seventh Design Recommendation: Pool Shape



www.poolproducts.com 

Design Recommendation 7 
Prevent Drowning & Risky Behavior 

www.redcross.org 

www.cdc.gov 

www.redcross.org 

Pool Shape 

• Shape is open for design, but should be designed with the following factors in mind: 
– Location of lifeguards & size of lifeguard staff 
– Avoid blind spots in the layout 
– Clearly define the shallow and deep ends of the pool 
– Leave adequate space for the diving board 
– Consult MAHC standards upon availability in  Summer of 2013 

 
 

Presenter
Presentation Notes
While the majority of drowning incidents at youth recreation programs are directly related to lack of supervision, the design and shape of the pool can create blind spots for lifeguards. Facility design also contributes to spinal injuries. Shallow water dives make up the majority of the spinal injuries, followed by an insufficient distance from the end of the diving board to the slope of the diving well, followed by horseplay



Design Recommendation 8 
Prevent Drowning & Risky Behavior 

CDC Pamphlet 

Physical Barriers 

Presenter
Presentation Notes
Introduction of Eighth Design Recommendation: Physical Barriers



Design Recommendation 8 
Prevent Drowning & Risky Behavior 

www.cdc.gov 

Physical Barriers 

Presenter
Presentation Notes
Ropes dividing the shallow and deep water areas are recommendedAll pools and lake swimming areas should have a safetyfloat rope separating the deep end from the shallow area. State regulations vary on the water depth, but most regulations fall around 4 feet 6 inches. There is no magic depth that is safe for swimmers. Lifeguards should be aware that many drowning incidents occur in water 4 to 6 feet deep—the child bounces on his toes with his nose in the air, and the lifeguard fails to recognize that the child is in danger. A key indicator that lifeguards should always watch for is a swimmer’s ability to make forward progress in the water.



Design Recommendation 8 
Prevent Drowning & Risky Behavior 

www.cdc.gov 

www.123rf.com 

• Providing a floating barrier between the shallow and deep end of a pool it is clear to the users the 
designation of space. This will hopefully eliminate inexperienced from entering the deep end, without 
realizing it.  

 
 

Physical Barriers 

Presenter
Presentation Notes
Ropes dividing the shallow and deep water areas are recommendedAll pools and lake swimming areas should have a safetyfloat rope separating the deep end from the shallow area. State regulations vary on the water depth, but most regulations fall around 4 feet 6 inches. There is no magic depth that is safe for swimmers. Lifeguards should be aware that many drowning incidents occur in water 4 to 6 feet deep—the child bounces on his toes with his nose in the air, and the lifeguard fails to recognize that the child is in danger. A key indicator that lifeguards should always watch for is a swimmer’s ability to make forward progress in the water.
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Prevent All Risky Behavior 
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Presentation Notes
Introduction of Seventh Design Recommendation: Pool Shape



Design Recommendation 9 
Prevent All Risky Behavior 

www.123rf.com 

• Signage gives everyone an opportunity to remember how to be safe 
• Placing signs nearest to the areas where the risky activity occurs has the best results 
• Remember your audience: Pictures may be necessary. 

 
 

Signage 

www.123rf.com 

Presenter
Presentation Notes
Signage“There is no lifeguard present during x hours”“No Diving”Most states require you to post No Diving signs and water depths on the deck of the pool or lake pier. Some states require you to post the water depths on the side of the pool above the water line. It’s a good risk management practice to do both. Make sure you indicate the unit of measure (feet or meters) for water depth. A pictogram for the No Diving sign is also a good idea for those who can’t read or don’t read English.All aquatic areas should have signage posted detailing the rules for use. Many states have specific regulations about not only the wording of various rules, but also the specific font size, contrasting colors, and language



Design Recommendation Compilation 

CDC Pamphlet 

Presenter
Presentation Notes
All of the design recommendation diagrams overlaid to produce a final design recommendation graphic.If all of these recommendations are heeded, you will be providing your facility and the occupants with the most pleasurable and safe experience. 



Design Recommendation 10 
Prevent All Risky Behavior 
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Introduction of Seventh Design Recommendation: Pool Shape



Design Recommendation 10 
Prevent All Risky Behavior 
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• Diffused Day lighting is Ideal 
– Minimal Glare 
– Coverage over entire pool surface 

 
 

Lighting 

Presenter
Presentation Notes
Diffused Day lighting is IdealMinimal GlareCoverage over entire pool surfaceLightingIt is always desirable to avoid setting up scaffolding or ladders in the water to relamp the fixtures. For larger pools it is difficult to provide 100 footcandles at the water surface required by swimming organization without at least 2 of the rows of light fixtures over the poolCatwalks could be introduced 35 footcandles requiredGlare on the water is undesirable and bad3 approaches:Direct down lighting: offers the lowest initial cost, lowest energy usage, and best distribution of light over the water.catwalks. can also observe swimmers strokes.



Design Recommendation 10 
Prevent All Risky Behavior 
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• Interior Pool Lighting 
– Minimal Glare 
– Coverage over entire pool surface 
– Maintenance Scaffolding 

 

Lighting 

Presenter
Presentation Notes
LightingIt is always desirable to avoid setting up scaffolding or ladders in the water to relamp the fixtures. For larger pools it is difficult to provide 100 footcandles at the water surface required by swimming organization without at least 2 of the rows of light fixtures over the poolCatwalks could be introduced 35 footcandles requiredGlare on the water is undesirable and bad3 approaches:Direct down lighting: offers the lowest initial cost, lowest energy usage, and best distribution of light over the water.catwalks. can also observe swimmers strokes.



Overall Goals 

• Feelings of Safety 
• Feelings of Wellbeing 
• Minimized  Risk of Drowning/Injury 
• Minimized Spread of Disease 
• Healthy Living 

poolinfosite.com 

Presenter
Presentation Notes
People in the United States make more than 300 million trips a year to pools and other places to swim, making swimming one of the nation’s most popular sporting activities. And two and a half hours per week of aerobic physical activity, such as swimming, can decrease the risk for chronic illnesses. People report enjoying water-based exercise more than exercising on land and can exercise longer without increased effort or joint or muscle pain 



Areas for Further Research 

• Studies of the way people act in water 
– More confident? Calm? Excitable? 
– How does water effect people? 

• MAHC Guidelines 
• ‘Third Eye’ 

poolinfosite.com 

Presenter
Presentation Notes
I believe that there is a lot of room for further research on pools in relation to the way they make people feel, act, exercise and participate. From my personal experience I find the pool to be a place where people who cannot do things on land, find equal footing. I also see people who may be shy on land participate more in the water, as it seems to add excitement to any activity. These are just my personal observations, and I could find nothing at all to prove or disprove them. However, I believe that people should study water, and the way that people act when in it. There are two topics that I really think will start to redefine the way people think about doing research on the way people interact with pools: the first is the Model Aquatic Health Code (MAHC) and the second is the aid of digital technology in lifeguarding. The intent of the MAHC is to define materials, constructions, layouts, mechanics, and security systems to ensure that people can have a pleasurable and safe experience in any pool area. The documents that are currently released (they have a ‘live’ version they are still working on) do not seem very promising, as they are too vague. However, maybe they will shape up as they continue to work on them. The introduction of digital technology is also an exciting frontier in pool safety, especially at the scale of residential pools. While that topic is outside the scope of my project, it is where 70% of children drown. So if that technology is starting to be introduced for public use, at some point it will trickle down to the smaller-scale and hopefully save lives. I believe that these two things will generate more literature on the topic. 



Questions? 
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Beach, M. J. (2007). "Recreational water illness prevention and swimming pool operation: moving 
beyond the basics." Journal of Environmental Health 69(9): 82-83. 

 Critical to this effort will be 1 optimized designs; 2 enhanced water treatment (e.g., disinfection, 
filtration, flocculation); 3 improved training for all pool operators, aquatics staff, and pool 
inspectors; 4 regular water quality monitoring; 5 routine equipment checks and preventive-
maintenance programs; 6 creation of improved operational and employee management 
policies; 7 risk-based pool inspections yielding data for program decision making; and 8 
improved patron education and pool use policies. The future will require that we 1 build an RWI 
prevention program to ducate state and local legislators, boards of health, and the general 
public about the need for strengthened oversight, regulation, and enforcement of aquatic 
health codes; 2 that we make technological, operational, and educational improvements; and 3 
that we train staff for rapid detection, investigation, and reporting of waterborne outbreaks. 

Grade: B - Useful 

Evaluation: This article discussed the ways in which to ensure illness prevention by effectively managing 
the pool operations and mechanics. This was very detailed, and could lead to design recommendations 
for the ‘back of the house’ portion of the pool space. It caused me to think about circulation and in what 
ways different people need to ask the pool. 

Blake, R. and J. Peters (2012). "Model Aquatic Health Code (MAHC) and International Swimming Pool 
and Spa Code (ISPSC)." Journal of Environmental Health 74: 36+. 

This is the code that is currently being proposed to be used for the safety, design and 
construction of all pools. This is very exciting and very overwhelming at the same time. There is 
a lot of detail here, but in my opinion seems very broad when you get to reading the actual 
outlines. For example: when discussing the shape of the pool it simply states to ‘adequately 
accommodate the flow of patrons, lifeguards, mechanics, etc.’ To me it seems this could 
become much more descriptive and include some references to research if at all possible. 
Maybe this is a set of codes that will inspire people to do research though as they come across 
things that are inadequately defined.  

Grade: A – Very Useful 

Evaluation: This article discussed the ways in which to ensure illness prevention by effectively managing 
the pool operations and mechanics. This was very detailed, and could lead to design recommendations 
for the ‘back of the house’ portion of the pool space. It caused me to think about circulation and in what 
ways different people need to ask the pool. 

 

 



Branch, C. M. and S. Stewart (Eds.) (2001). “Lifeguard Effectiveness: A Report of the Working Group.” 
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. 

Each year, about 4,000 people die from drowning in the United States. Drowning was a leading 
cause of unintentional injury death among all ages in 1998, and the second leading cause of 
unintentional injury death among children ages 1-14 that same year. Approximately 50-75% of 
drownings occur in open water such as oceans, lakes, rivers, and ponds. About 60% of drowning 
deaths among children occur in swimming pools. 

Many organizations, including the Centers for Disease Control and Prevention (CDC), routinely 
respond to inquiries regarding the efficacy of lifeguards in preventing drownings. Community 
and local government officials facing decisions about whether to begin, retain, or discontinue 
lifeguarding services typically want to know whether lifeguards are truly effective in preventing 
drowning and other aquatic mishaps, and whether the value of providing lifeguard protection 
outweighs the costs. Most drownings are preventable through a variety of strategies, one of 
which is to provide lifeguards in public areas where people are known to swim and to encourage 
people to swim in those protected areas. Some estimates indicate that the chance of drowning 
at a beach protected by lifeguards can be less than one in 18 million. There is no doubt that 
trained, professional lifeguards have had a positive effect on drowning prevention in the United 
States. 

Grade: A – Very Useful 

Evaluation: This was a great article that covered a lot of content. The effect that lifeguards have on 
patrons’ safety and attitudes in the pool spaces were included, which is exciting. A lot of the data found 
in many other articles was sourced directly out of these initial findings. Every time I find an article it 
seems to be interlinked to all of the other, so the research in this field is all very supportive of one 
another. 

Brenner, R. A., et al. (2001). "Where Children Drown, United States, 1995." Pediatrics 108(1): 85. 

 CONTEXT: Drowning is the second leading cause of unintentional injury death among children 
ages 1 to 19 years. Details about the specific site of submersion are important for 
implementation of primary prevention efforts, but are not routinely available from national 
data. OBJECTIVES: To provide national data about the specific sites of drowning among US 
children and to examine site-specific drowning rates by age, race, and gender. SETTING: United 
States, 1995. DESIGN: Information was abstracted from death certificates for unintentional 
drownings among children <20 years of age. The site of drowning was coded from free text on 
death certificates. Proportional distributions of the site of drowning by age, region, gender, and 
race were examined. Site-specific drowning rates were calculated by age, race, and gender. 
Denominators were based on US Census Bureau, June 1995 estimates of the US population. 
RESULTS: For 1995, death certificates were obtained for 1420 unintentional drownings among 
children <20 years of age, 98% of the number of drowning deaths reported by the National 
Center for Health Statistics for the same year. Site of drowning was specified on 1308 (92%) 
death certificates. Fifty-five percent of infant drownings were in bathtubs. Among children 
between the ages of 1 to 4 years, 56% of drownings were in artificial pools and 26% were in 



other bodies of freshwater. Among older children, 63% of drownings were in natural bodies of 
freshwater. Site-specific drowning rates varied by race. Importantly, after the age of 5 years, the 
risk of drowning in a swimming pool was greater among black males compared with white males 
with rate ratios of 15.1 (95% confidence interval: 6.7-38.5) among 10- to 14-year-olds and 12.8 
(95% confidence interval: 6.5-26.9) among 15- to 19-year-olds. CONCLUSION: The variety of sites 
in which children drown, even within specific age groups, emphasizes the need for a 
multifaceted approach to prevention. Reductions in the relatively high rates of drowning among 
black adolescent males will require targeted interventions to prevent swimming pool drownings 
among this group. 

Grade: B - Useful 

Evaluation: This article just covered the basic data about drownings in the U.S. It was integral to the start 
of my search and gave me a basis for my research. However, it did not end up leading to any design 
recommendations. 

Eng, H.-L., et al. (2005). Recognition of Complex Human Behaviors in Pool Environment Using 
Foreground Silhouette. Advances in Visual Computing. G. Bebis, R. Boyle, D. Koracin and B. Parvin, 
Springer Berlin Heidelberg. 3804: 371-379. 

 This paper presents a vision system which allows real-time recognition of temporal swimming 
activities and the detection of drowning incident. Operating with a set of techniques, the 
developed system focuses on two fundamental issues: i) way to analyze temporal behavior and 
ii) way to incorporate expert knowledge. To perform the recognition of different behaviors, data 
fusion and Hidden Markov Model (HMM) techniques are implemented. A polynomial classifier is 
introduced to deal with noisy foreground descriptors caused by poor resolution and sensory 
noise. It addresses the nonlinear interactions among different dimensions of foreground 
descriptors while preserving the linear estimation property. HMM is used to model the state 
transition process that yields a simple and efficient probabilistic inference engine. This work 
reports the results of extensive on-site experiments carried out. The results demonstrate 
reasonably good performance yielded, specifically, in terms of false alarm rates and detection of 
genuine water crises. 

Grade: B - Useful 

Evaluation: This article was incredibly interesting, but didn’t ultimately end up being strongly related to 
the topics I covered in the presentation. This is very novel technology (the ability to use a camera as a 
lifeguard’s third eye) and excited me, but there is not much research yet done. So it is merely a 
suggestion in my presentation at this point, and is a point for further research in the future as the 
technology continues to develop. 

 
Fishman, C. (2011). The big thirst : the secret life and turbulent future of water. Free Press, New York. 

 The water coming out of your kitchen tap is four billion years old and might well have been 
sipped by a Tyrannosaurus rex. Rather than only three states of water, liquid, ice, and vapor, 
there is a fourth, "molecular water," fused into rock 400 miles deep in the Earth, and that's 
where most of the planet's water is found. Unlike most precious resources, water cannot be 



used up; it can always be made clean enough again to drink, indeed, water can be made so clean 
that it's toxic. Water is the most vital substance in our lives but also more amazing and 
mysterious than we appreciate. As the author brings to life in this narrative, water runs our 
world in a host of awe inspiring ways, yet we take it completely for granted. 

Grade: A – Very Useful 

Evaluation: This is a book I have read over and over, and it is the basis for most of my interest in water, 
which I tend to apply in both studio and elective courses. This book covers the ‘secret and turbulent 
future of water.’ Topics covered in this book include: the allure people have to water; the many ways 
water is integrated in our lives, where we can and can’t find water, why water is so recreational, etc. I 
don’t know that I will end up using this book in any direct quotes, but it was certainly the starting point 
for my interest in pool design and safety, which is why I included it in this bibliography. 

Gilchrist, J., K. Gotsch, and G. Ryan. "Nonfatal and Fatal Drownings in Recreational Water Settings --- 
United States, 2001--2002." Centers for Disease Control and Prevention. Centers for Disease Control and 
Prevention, 4 June 2004. Web. 01 May 2013. 

Drowning is the seventh leading cause of unintentional injury deaths for all ages and the second 
leading cause of all injury deaths in children aged 1--14 years (1). Many of these injuries occur in 
recreational water settings, including pools, spas/hot tubs, and natural water settings (e.g., 
lakes, rivers, or oceans). To examine the incidence and characteristics of nonfatal and fatal 
unintentional drownings in recreational water settings, CDC analyzed 2001--2002 data from the 
National Electronic Injury Surveillance System All Injury Program (NEISS-AIP) and National Vital 
Statistics System (NVSS) death certificate data from 2001. This report summarizes that analysis, 
which indicated that, during 2001--2002, an estimated 4,174 persons on average per year were 
treated in U.S. hospital emergency departments (EDs) for nonfatal unintentional drowning 
injuries in recreational water settings. Approximately 53% of persons required hospitalization or 
transfer for more specialized care. During 2001, a total of 3,372 persons suffered fatal 
unintentional drownings in recreational settings. Nonfatal and fatal injury rates were highest for 
children aged <4 years and for males of all ages. To reduce the number of drownings, 
environmental protections (e.g., isolation pool-fences and lifeguards) should be adopted; 
alcohol use should be avoided while swimming, boating, or water skiing or while supervising 
children; and all participants, caregivers, and supervisors should be knowledgeable regarding 
water-safety skills and be trained in cardiopulmonary resuscitation. 

Grade: A – Very Useful 

Evaluation: This provided basic numbers to how many drownings occur, and in what types of facilities. 
The most common place is in residential pools; however there are already very strict design/construction 
restrictions and rules in that category. I found that there are not very many in public facilities, even 
though these affect more people, which meant this project may introduce new findings. 

 



Grant, A. M. (2008). "The significance of task significance: Job performance effects, relational 
mechanisms, and boundary conditions." Journal of Applied Psychology 93(1): 108-124. 

 Does task significance increase job performance? Correlational designs and confounded 
manipulations have prevented researchers from assessing the causal impact of task significance 
on job performance. To address this gap, 3 field experiments examined the performance effects, 
relational mechanisms, and boundary conditions of task significance. In Experiment 1, 
fundraising callers who received a task significance intervention increased their levels of job 
performance relative to callers in 2 other conditions and to their own prior performance. In 
Experiment 2, task significance increased the job dedication and helping behavior of lifeguards, 
and these effects were mediated by increases in perceptions of social impact and social worth. 
In Experiment 3, conscientiousness and prosocial values moderated the effects of task 
significance on the performance of new fundraising callers. The results provide fresh insights 
into the effects, relational mechanisms, and boundary conditions of task significance, offering 
noteworthy implications for theory, research, and practice on job design, social information 
processing, and work motivation and performance. (PsycINFO Database Record (c) 2012 APA, all 
rights reserved). (journal abstract) 

Grade: A – Very Useful 

Evaluation: This was an interesting study regarding task significance and how that relates to job 
performance. The study proposed that job performance could be enhanced through the cultivation of 
perceptions of task significance (judgment that one’s job has a positive impact on other people).One of 
the occupations looked at were lifeguards, which seems very appropriate. It makes sense that social 
worth would add to task performance, which was proven true in the case of lifeguards. The lifeguards 
were generally more helpful and aware when they were made aware of positive feedback from their 
community. 

Harrell, W. A. (1999). Lifeguards’ vigilance: Effects of child-adult ratio and lifeguard positioning on 
scanning by lifeguards. Psychological Reports, 84, 193-197. 

Observers recorded visual scanning by four lifeguards at three indoor public swimming pools. 
Scanning increased as a positive function of the ratio of children to adult swimmers, i.e., 
scanning was greater when the ratio was high, suggesting that lifeguards became more 
concerned about the risks to children and the ability of nearby adult swimmers to monitor these 
children when the number of children significantly exceeded the number of adults. Absolute 
numbers of children, however, decreased number of scans, possibly because of greater number 
of incidents and rule violations requiring lifeguards' attention which competed with watching 
the pool. Lifeguards were more likely to scan a pool area when they were in elevated towers 
versus standing on the pool decks. Lifeguards' scanning declined later in the day, possibly due to 
fatigue or because of competing activities of pool maintenance. 

Grade: A – Very Useful 

Evaluation: This article, and the 2 that follow, are the foundations for all of the other research done it 
seems. His work is referenced as being ground breaking. Since I read these last, they do indeed reinforce 



what I read in the other sources. It seems at least that the literature on this topic is very consistent, 
which may be because only a few people are doing it and are respecting each other’s work. 

Harrell, W. A. (2001). Does Supervision by a lifeguard make a difference in rule violations? Effects of 
lifeguards scanning. Psychological Reports, 89, 327-330. 

Systematic observations were made of five lifeguards at indoor public swimming pools. Scanning 
by lifeguards was associated with lower incidences of rule violations by swimmers. Greater 
numbers of lifeguards patrolling the pool areas tended to reduce violations. Rules violations 
tended to be fewer when adult-to-child ratios were low, suggesting that monitoring by a parent 
or an adult may encourage rule compliance. 

Grade: A – Very Useful 

Evaluation: This author is excellent and is very focused in relation to my topic. In this article he is 
analyzing when and how lifeguards scan, as this is critical to the safety of those in the pool and if this 
practice changes the behavior of those in the pool. The study suggests that adult presence (beyond the 
lifeguard) decreases the number of rule violations. This study also agreed that greater numbers of 
lifeguards also decreased the number of violations, thus making the pool safer. These findings are in 
agreement with all of the other articles I have found and encourage design changes. 

Harrell, W.A. (2003). An information theory analysis of duration of lifeguards’ scanning. Perceptual and 
Motor Skills, 97, 105-115. 

Observers recorded the duration of scanning by six lifeguards in three indoor swimming pools. 
Duration of scanning was significantly predicted by the absolute numbers of child swimmers (< 
17 years) in the pools and when numbers of child swimmers were represented in terms of bits 
of information. Duration of scanning increased as a linear function of both numbers of children 
and child bits of information. These results are interpreted in terms of the Hick-Hyman law of 
information theory. Lifeguards appear to simplify the task of information processing and 
decision-making by concentrating on children as a more at-risk group of swimmers. Duration of 
scanning was not significantly related to changes in number of adult swimmers. 

Grade: A – Very Useful 

Evaluation: Again, an incredible author in relation to my topic and another critical article in my research. 
As there are more children, scanning of the pool takes longer, thus making it necessary to have more 
eyes on the pool and smaller areas for the lifeguards to observe. This is critical to reduce the risk for 
swimmers, and to increase the feelings of safety for all in the area. 

Perkins, Philip H. Swimming Pools: Design and Construction. London: E. & F.N. Spon, 2000. Print. 

Swimming pools have to function in an environment which is hostile to many construction 
materials, and this must be taken into account in their design and construction. This book, the 
fourth edition of Philip Perkin's classic work, provides a comprehensive treatise on the design 



and construction of swimming pools, both public and private. The author defines the basic 
requirements for all swimming pools constructed from permanent materials (such as various 
types of concrete), and details other materials which can be incorporated for specific purposes. 
There is detailed discussion on the durability of materials used, and recommendations are 
included on finishes for the pool shell, walkways and floors. The need for well-designed water 
circulation and water treatment is emphasized. Information is given on both these subjects as 
they have a fundamental influence on the health of pool users and the durability of the 
materials used for finishes and construction. 

Grade: B – Useful 

Evaluation: This was a great book, it was just a lot of information to take in, and would probably be more 
helpful when actually trying to build a pool, verse just trying to learn critical safety techniques. However, 
it was helpful at highlighting wet and dry circulation paths, as well as providing information on how to 
care for these spaces, which I think will be interesting to read eventually, though not specifically related 
to this project.  

Schwebel, D. C., et al. (2007). "Brief Report: A Brief Intervention to Improve Lifeguard Surveillance at a 
Public Swimming Pool." Journal of Pediatric Psychology 32(7): 862-868. 

 Objectives: Drowning is the second leading cause of unintentional death for American children 
in middle childhood, but behavioral research designed to prevent pediatric drowning is limited. 
This study tested the efficacy of a brief intervention to improve lifeguard attention and 
surveillance at a public swimming pool.Method: Observational data on patron risk-taking and 
lifeguard attention, distraction, and scanning were collected at a public swimming pool, both 
before and after a brief intervention. The intervention was designed to increase lifeguards’ 
perception of susceptibility of drowning incidents, educate about potential severity of drowning, 
and help overcome perceived barriers about scanning the pool.Results: Postintervention, 
lifeguards displayed better attention and scanning and patrons displayed less risky behavior. 
Change was maintained for the remainder of the season. Conclusion: Theoretically driven brief 
interventions targeting lifeguard attention and surveillance might prove effective in reducing 
risk of drowning in public swimming pools. 

Grade: A – Very Useful 

Evaluation: This article is focused on the attentiveness of lifeguards, and how critical this attentiveness is 
in the process. What this study found effective was on-site ‘boosters’, which are sporadic sessions that 
educate the lifeguards on the susceptibility of drowning, and help the lifeguards overcome any personal 
barriers they have to doing their job. Since lifeguarding is 80% psychological, it makes sense to address 
many of the needs psychologically, which may not always mean a design intervention. But in this case, it 
could be assumed that creating a space in which this education can occur, and be directly related to the 
pool space would be beneficial. 

 
 



Schwebel, D. C., et al. (2007). "Ecology of drowning risk at a public swimming pool." Journal of Safety 
Research 38(3): 367-372. 

 Introduction: The fourth-leading cause of death in middle childhood is drowning, but there is 
remarkably little known about swimmer or lifeguard behavior patterns at public swimming 
pools. Method: This study used non-intrusive obserxvational methodology to examine risk-
taking by swimming patrons (predominantly children) and surveillance habits of lifeguards at a 
public swimming pool. The study also examined whether risk-taking behavior might be 
associated with density of swimmers, temperature, or lifeguard behaviors. Results: Results 
suggested risk-taking behavior was common, with dangerous incidents observed over 90 times 
per hour. Particularly high were rates of running on the deck, which exceeded 100 incidents per 
hour near the deepest water of the pool, and jumping into the water dangerously close to other 
swimmers, which was witnessed about once every two minutes in the shallow water of the pool. 
Lifeguards tended to scan the pool well, and remain attentive to the areas under their 
responsibility, but they were distracted about 10 times per hour and warned patrons only about 
once for every 14 dangerous incidents observed. Conclusions No consistent correlates to risk-
taking behavior by swimming pool patrons were identified. Results are discussed with respect to 
previous findings and implications for intervention. Impact on Industry: Findings emphasize the 
need to increase awareness and adherence to safety rules by swimmers at swimming pools; to 
educate and remind lifeguards about proper swimming pool surveillance techniques; and to 
consider environmental changes at public swimming pools that might increase swimmer safety. 

Grade: A – Very Useful 

Evaluation: This study stated that dangerous patron behaviors were surprisingly common. Patrons ran on 
deck more than once per minute. Dangerous jumps near other swimmers occurred once every three 
minutes. All in all there were 91.37 dangerous activities per hour. The results of this study suggest that 
patron risk taking is alarmingly high at public swimming pools. Although lifeguard behavior was 
reasonably encouraging, there is still much room to prevent drowning. There could be training facilities 
for safe swimming habits, ropes dividing shallow and deep water areas, emergency lifesaving 
equipment, and areas for break opportunities for both lifeguards and swimmers. 

Scott, R. C. (2000). "Providing good natatorium lighting." Parks & Recreation 35(11): 62-65. 

 The project's electrical engineer decides on the best approach with the architect's concurrence 
after considering the roof structure, height of the fixtures, and required level of illumination. 
Making the right decisions on the lighting design can make the difference between a very 
successful project and a mediocre building.  

Grade: B/C – Almost Useful 

Evaluation: This provided me with some basics about pool and lighting design. However the intent of the 
article was for an architectural design magazine, so it did not really contain much research, or any 
helpful references to continue on to. Kind of a dud, but it taught me more than I originally knew, so it 
helped get me going. 

 



Spivey, A. (2010). "Swimmer, Protect Thyself: Cleaning Up the Pool Environment." Environmental Health 
Perspectives 118(11): A476-A482. 

In 2006 a 6-year-old Nebraska boy was treated in a hospital intensive care unit for respiratory 
distress caused by chemical inflammation and swelling of his airways after spending three hours 
swimming in an indoor motel pool. Twenty-four other people who visited the pool in the same 
time period experienced milder eye and respiratory irritation. 

The pool was closed the next day. Inspectors found a broken ventilation system and a water 
level of chloramine—a respiratory and ocular irritant that forms when chlorine disinfectant 
combines with sweat, urine, or other organic matter—that was eight times the state maximum. 
The free chlorine level in the pool was less than half the state minimum. The person who 
maintained the pool had no verifiable training in pool management and safety. 

This was no isolated incident. Two years later an analysis of data from more than 111,000 
routine pool inspections in 13 states by the Centers for Disease Control and Prevention (CDC) 
showed that 12.1% of pools were immediately closed upon inspection for serious health or 
safety violations. 

As these examples demonstrate, the United States needs to do a better job of maintaining its 
public swimming pools. That task will involve standardizing pool codes, which currently are 
regulated at the state and local level and vary widely. Such an effort is under way, with the CDC 
sponsoring development of a science-based Model Aquatic Health Code (MAHC) that will serve 
as a guide. 

Grade: A – Very Useful 

Evaluation: This article really started a section of research for me into the CDC and their requirements for 
pool safety, so for that reason this was an incredibly helpful article. However, in general, this article does 
cover a lot of great basic information about how to create spaces and pools that will minimize the risk 
for diseases to spread. For some reason I did not originally even think of diseases in pool design, so I am 
very happy I stumbled on this article and then found subsequent research to support it. 

"Study Shows Lifeguards Can't See Everything, Always." (2002).  Parks & Recreation 37(2): 70. 

 Discusses the factors that lessen the vigilance of lifeguards in the detection of drowning 
swimmers. Average vigilance capacity of lifeguards; Effect of breaks on the vigilance level; 
Implications and recommendations for pool lifeguard vigilance. 

The reason lifeguards cannot always see what happens in the pool is often the result of 
environmental factors working against them, including noise and heat, as well as long hours on 
the job and the monotonous nature of their task. The maintaining of lifeguard vigilance at a high 
and constant level throughout the surveillance period is particularly difficult due to the nature of 
the task. 

 

 



Grade: B –  Useful 

Evaluation: This was useful, but somewhat repetitive of the information found in the other sources. 
However, it still has a great deal of information about how vigilant lifeguards can be for how long, and 
as to how to alleviate the boredom and increase attention span. 

The American National Red Cross. Lifeguard Management. Yardley, PA: StayWell, 2003. 

When patrons enter an aquatic facility, they trust that they are protected by a well-trained and 
well-managed professional lifeguard team. The lifeguard supervisor has the responsibility to 
fulfill that expectation. Lifeguard supervisors must balance legal concerns and minimizing risks 
with what is practical and workable at their aquatic facilities. They must build a solid lifeguard 
team through recruitment, selection, training, supervision and evaluation. Often, lifeguard 
supervisors must also bridge the lifeguard-patron relationship which, at times, may be 
challenging. 

The role of a lifeguard supervisor takes motivated individuals with unique talents and specialized 
training. The American Red Cross Lifeguard Management course, along with the American Red 
Cross Lifeguard Management Manual with CD-ROM, provides that training. By taking the 
Lifeguard Management course and using the supporting materials, lifeguard supervisors will 
acquire the knowledge, skills and tools they will need to build a solid lifeguard team and to 
ensure everyone’s safety. 

Grade: A –  Useful 

Evaluation: The American Red Cross has a plethora of resources that I found really critical in building a 
knowledge base for this project. However, this source specifically suggested many criteria necessary in 
keeping a pool safe and accessible that led me to design suggestions, so I included it here. The Red Cross 
has a great amount of information and I would recommend using their research to anyone else 
interested in this topic. 

Vogelsong, H., et al. (2000). "Reducing risk at aquatic facilities through lifeguard training." Parks & 
Recreation 35(11): 66-73. 

Incorporating in-service training programs in pool facilities can better prepare lifeguards and 
provide the safest pool experience. The key to reducing exposure to risk is to minimize the 
number of preventable injuries and diminish the severity of the accidents that do occur. 

Grade: A – Very Useful 

Evaluation: This was a great article, which actually had some design recommendations embedded in it 
which was a pleasant surprise. The overall premise is reducing risk, to avoid legal complications. The 
lifeguard chair is a point of discussion for this topic, in relation to the height and effectiveness to it. 
Unfortunately I cannot find any other supporting articles on this topic, but the proposal that shorter 
chairs are much better seems very convincing. 



Wolfe, J. M., et al. (2005). "Cognitive psychology Rare items often missed in visual searches." Nature 
435(7041): 439-440. 

 Our society relies on accurate performance in visual screening tasks--for example, to detect 
knives in luggage or tumours in mammograms. These are visual searches for rare targets. We 
show here that target rarity leads to disturbingly inaccurate performance in target detection: if 
observers do not find what they are looking for fairly frequently, they often fail to notice it when 
it does appear. 

Grade: B – Useful 

Evaluation: Interesting article that relates to perceiving safety in the pool setting. This could relate to the 
lifeguard, as well as the typical user. This article provided me insight and a knowledge base with which to 
understand some of the other studies I found. 

 

 

 

 

 

 

 

 

 

  



Summary/Conclusion: 

Overall, I felt that the articles I found were informational, and that they gave me enough content to 
generate design recommendations for the safety of pool design, particularly in relation to lifeguarding 
stations, pool layout, adjacency of programmatic elements and child safety elements. However, I really 
had to adjust my intent and conceptual model because I had been hoping to include some of the 
feelings/sensory information of being in a pool. I would have liked to include how pool design can create 
different behavioral responses in people, however this facet of the topic was not found in the research. 
The closest I got was research for spas (hot-tubs, saunas, etc.), but that really didn’t relate to the typical 
use of pools. Almost all of the research found related to the technical aspects of pool use, rather than 
the ephemeral ones. 

Much of the research done on this topic was inspired by W.A. Harrell in the late 1990’s and the early 
2000’s, and then some inspired by Schwebel in 2007-2008, but not much has been done since, until right 
now. There is currently a lot of legislation being passed and discussed at this very moment that could 
start another burst of research in this area. There are two topics that I really think will start to redefine 
the way people think about doing research on the way people interact with pools: the first is the Model 
Aquatic Health Code (MAHC) and the second is the aid of digital technology in lifeguarding. The intent of 
the MAHC is to define materials, constructions, layouts, mechanics, and security systems to ensure that 
people can have a pleasurable and safe experience in any pool area. The documents that are currently 
released (they have a ‘live’ version they are still working on) do not seem very promising, as they are too 
vague. However, maybe they will shape up as they continue to work on them. The introduction of digital 
technology is also an exciting frontier in pool safety, especially at the scale of residential pools. While 
that topic is outside the scope of my project, it is where 70% of children drown. So if that technology is 
starting to be introduced for public use, at some point it will trickle down to the smaller-scale and 
hopefully save lives. I believe that these two things will generate more literature on the topic.  

I believe that there is a lot of room for further research on pools in relation to the way they make people 
feel, act, exercise and participate. From my personal experience I find the pool to be a place where 
people who cannot do things on land, find equal footing. I also see people who may be shy on land 
participate more in the water, as it seems to add excitement to any activity. These are just my personal 
observations, and I could find nothing at all to prove or disprove them. However, I believe that people 
should study water, and the way that people act when in it.  

All in all, this has been a very exciting venture of study into an area that has always fascinated me. My 
intent had been to look at more of the ‘fun’ aspects, and I ended up researching more of the 
technical/safety aspects of pool design. However, these were interesting and critical things to learn, and 
I think I was able to use my personal knowledge, as well as the knowledge gained from research to 
formulate design recommendations for the safe and fun use of pools.  
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