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Chapter 4: Water Features   
4.1  Introduction 
 There are many types of water features on the Chapman University campus serving both 
practical and aesthetic purposes (Figure 4.1).          

 Although some of these features were discussed in the Chapman University 2013 
Environmental Audit, pools, fountains, and water bottle refilling stations will be analyzed in greater 
depth. The 2013 Audit included an overview of water use practices at Chapman, analysis of student 
understanding and behavior regarding water use, the total cost and quantity of water consumed 
during an academic year at Chapman for the relative time period, and recommendations for more 
efficient water use.                          

Authors: Jennifer Feinstein, Daniel Moore  
Co-authors: Samuel Kieckhefer, Emily Gittleman 

 
Figure 4.1. Chapman campus map showing the location of the pools, fountains, current and 
future water bottle refilling stations.   

  



 55 

         In order to gauge Chapman’s resource usage and identify areas of waste or potential 
improvement, it is important to consider these ancillary facets of water use in addition to the main 
system. The following topics will all be developed further over the course of this chapter: 

 
• Water use by various water features around campus (including Chapman’s swimming pools, 

fountains, water bottle refilling stations, various tools used to clean, the drip irrigation systems, 
and the cooling towers) as well as the associated environmental impacts 

• The history of these features, the current status and recommendations for the future 
• Accomplishments and progress made by Chapman in water features  
• Identification of sources of significant water loss  
• The attitude towards campus changes via results from the 2014 Chapman Environmental Audit 

Survey: Water Use and Landscaping   

4.2  History of Water Features at Chapman  
4.2.1  Overview 

 In the past, Chapman’s practices regarding water use have not been particularly 
conservative. Pressure washers were used daily in front of the cafeteria and landscaping requires 
large amounts of water. [See Chapter 5: Landscaping for more information.] In the last three years, 
however, there have been a number of policy changes and retrofits to reduce the environmental 
impact and create a more sustainable campus. Below the history of each feature group is discussed 
in further detail. 
 
Swimming Pools 

Chapman University has three swimming pools, which account for a significant source of 
energy use, primarily due to heating (Table 4.1). The Allred Olympic pool (Figure 4.2) is the largest 
with a volume of 740,000 gallons. It accounts for 0.5% of the total percentage of Chapman water bill. 
Approximately 4,000 gallons of water are lost each day through evaporation, backwashing, and 
flushing water to maintain chloramine 
levels (McCulloch 2014). Areas for 
potential water loss are difficult to 
quantify without separate water meters 
for each area to indicate how much 
water is actually going into the pool.  
 The first time the full volume of 
the Allred Olympic pool was heated to 
79ºF, approximately 147,940,000 BTUs 
were used and it cost the University 
about $1,200.    (Appendix 4.8.1). The 
pool’s heater takes 2-4 hours on 
average to heat the pool, but on colder 
days it could take all day to perform this 
task (McCulloch 2014). All of the pools 
are heated 24 hours a day and 7 days a 
week until the ambient temperature 
drops beneath that of the pool.  At that 
point, the heater is shut off.  

 
Figure 4.2. Allred Olympic pool.   
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Fountains  
Chapman’s five fountains are 

symbolically and visually important to the 
University.  The Julian Argyros Fountain, for 
example, is shaped like a globe to represent 
the diverse community of Chapman. This 
fountain was also listed as #7 on the 
Complex.com list of The Most Popular 
Fountains on College Campuses (Castro 
2013). The fountains at Chapman have been 
installed at various locations to commemorate 
events and the spirit of the university (Table 
4.2).  
 
Sanitation Practices & Tools 
 There are two different ways that Chapman washes 
surfaces on campus. The first way is through an M20 
machine, which is used every weekday morning during the 
school year for two hours to clean the Attallah Piazza, 
Global Citizens Plaza, and the area outside of Moulton Hall. 
As an example, in the 30 minutes it takes to clean the 
Attallah Piazza, this machine uses about 1.2-1.3 gallons of 
water per minute for a total of about 35-40 gallons. This 
water is recaptured and used for small-area irrigation.  
 The second means for power washing is through the 
use of a pressure washer, which is used specifically for 
major stains (Figure 4.3). It is also used to clean the parking 
garages at least once per year and on the football stadium 
bleachers after large sporting events.  This instrument is 
also used on a case-by-case basis and can go weeks without being used.     
 
Cooling Towers 
 Chapman University has a total of 10 cooling towers on campus. Cooling towers are devices 
that eject waste heat from a process to the atmosphere through the cooling of the recalculated water 
flow. Thus, they are a source for water and energy use.  An audit of Chapman’s cooling towers was 
conducted in March 2014 and found that “Chapman University’s current approach to water treatment 
does not provide the University with adequate information about its current water use for its water 
based cooling systems” (Capture H2O Water Treatment Audit for Chapman University 2014). It is 

Table 4.1. Pool names, years built, and respective volumes in gallons.  

Pool Name Year Built Volume (gallons) 
Allred Olympic Pool 2008 740,000 

Masson Family Beach Club 2012 59,000 
Panther Village Pool 2013 N/A 

 

Table 4.2. Fountain names and years built.  

Fountain Name Year Built 
Gentle Spring Fountain  1984 

Freedom Plaza 1999 
Columbarium Fountain  2004 

Marion Halfacre Fountain 2007 
Julian Argyros Fountain 2008 

 

 

 

Figure 4.3. Pressure washer.   
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difficult to gauge the effectiveness and water loss associated with the water towers, as no 
differentiation can be made between cooling tower water use and that of the rest of the building in 
which the towers are located. See Chapter 1.3.3: Academic Buildings for more information. 

4.2.2  Past accomplishments 
Swimming Pools 

Many sustainability strategies, chemical use changes and money saving practices have been 
employed in the years since each pool’s construction. When the Masson Family Beach Club was 
built, a solar water heating system was installed to help offset the energy losses created by the new 
complex. Another energy saving alteration was made in 2010 when the Allred pool switched to a 
Smart Pump Control System (SPCS) variable speed pump.  The SPCS is Southern California Edison 
Electric Company tested and has significantly lessened the amount of energy used by the Aquatics 
Center.  

In terms of chemicals, a switch was made to the use of calcium hypochlorite for the Masson 
and Allred pools because sodium hypochlorite was causing galvanic corrosion and salt formation to 
occur in the Allred pool, which damaged the copper and metal in the pool and pump. Calcium 
hypochlorite is more expensive, but more efficient in terms of chlorine content and actually acts as a 
buffer against corrosion. McCulloch (2014) estimates that this results in savings for the chemical 
budget. 

 
Water Bottle Refilling Stations 
 Chapman has installed 10 water bottle refilling 
stations across campus from 2012-2014 (Figure 
4.4). The stations have a digital counter that records the 
number of 12 ounce plastic bottles saved by the use of 
the station. New refilling stations have been installed at 
the Davis Community Center and Partridge Dance Hall 
stations since the 2013 Audit. The stations cost 
approximately $4,000 each (Crigger 2014). The station 
locations are as follows: 
 

• Argyros Forum (second floor)  
• Davis Community Center 
• Doti Hall 
• Hashinger Science Center 
• Henley Hall Basement  
• Harold Hutton Sports Gym 
• Harold Hutton Sports Women’s Locker room  
• Harold Hutton Sports Men’s Locker room 
• Marion Knott Studios 
• Partridge Dance School 

 
Sanitation Practices & Tools 

In 2011, Chapman changed custodial service providers from Diamond to Aramark.  Diamond 
used pressure washers to clean the walkways instead of the current M20 street sweeper.  The 
pressure washers were estimated in the 2013 Audit by the Director of Custodial Services, Regan 
Winston, to use 3.5 gallons of water per minute. The M20 is three times more efficient than the power 
washer.   

 
Figure 4.4. Water bottle refilling stationsœå   
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4.3  Current Status of Water Features at Chapman  
4.3.1  Pools  
 Chapman University’s three pools, Panther 
Village, Zee Allred Aquatics, and Masson Family Beach 
Club pool require one or more filters, chemical 
treatment, temperature regulation, and a pump to be 
maintained. A pool cover is optional, but is helpful for 
saving energy. The four components covered in this 
section include: 
 

• Temperature Regulation 
• Pool Cover Use 
• Chemical Use 
• Filters 

 
Temperature Regulation  
 According to the NCAA regulations, swimming pools used for competition have to be held at a 
minimum temperature of 79°F (Gordon 2011). Although the Allred pool is only used for competitions 
from the beginning of September to the end of April, the temperature is maintained at 79°F 
throughout the year. According to the 2014 Survey, 50% of students who use the Allred pool support 
a 2-3°F temperature decrease (Figure 4.4). However, this temperature decrease would only be a 
possibility from May to August. Assuming there is a total of one month during May to August that the 
Allred pool needs to be heated when the ambient temperature is lower than the pool’s temperature, if 
the temperature was decreased by 2°F during these months, $2,000 would be saved (Appendix 
4.8.2).  
 
Pool Cover Use 

In addition to decreasing the temperature, a pool 
cover is an effective and easy way to save energy and 
money on pool maintenance. Pool covers are one of the 
most effective ways to trap heat through its ability to 
prevent water (and therefore heat) loss through 
evaporation. Pool covers also reduce the amount of 
chemicals lost that are needed to maintain the pool 
(HowStuffWorks 2014). A pool cover exists for the 
Allred pool, which is used regularly during the winter, 
but irregularly during the fall and spring months and not 
at all during the summer (Figure 4.5). During the 
summer, if the pool cover was used the pool would be 
too hot for pool patrons.  

2014 Survey data concludes that 85% of 
students who said that they use the Allred pool reported 
an answer that supports the regular use of a pool cover 

to save energy. If the Allred pool cover were used regularly, not including the summer months of 
June, July and August, or the 3 months it is already used during water polo season, approximately 
$350 would be saved per year in energy and $250 in chemical costs (Cover pools 2014, Appendix 
4.8.3).  

 

 
Figure 4.5. Allred’s pool cover.   

Figure 4.4. Percentage of students who use the 
Allred pool who support a 2-3ºF decrease in pool 
temperature.   
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 A pool cover would also help to reduce the amount of water lost through evaporation, but this 
is not as noticeable as water that can be lost through cracks or leaks. Although there are no cracks or 
leaks currently known, it is difficult to find out if there are any. The pool technician has to fill up a 
bucket and leave it in the pool on the steps for a few hours to determine if there is a noticeable drop in 
water level. To help alleviate these issues, water is pumped into the pool to maintain its volume when 
the water level drops significantly. 
 
Chemical Use  
 All three pools are chemically treated with muriatic acid (also known as hydrochloric acid). It is 
used to regulate the pH, or the acidity, of solutions. If the water is either too acidic or too basic 
(alkaline) then it will corrode metal equipment and cause skin irritation. If the water is too basic it can 
also cause the water to become cloudy (Harris 2014).  

In addition, the effectiveness of the chlorine in the pool will be jeopardized if the acidity or 
alkalinity is out of balance. Calcium hypochlorite and sodium hypochlorite are used in addition to 
muriatic acid to help sustain the chlorine levels. Calcium hypochlorite is used in the Masson and 
Allred pools, which increases their chlorine concentration from 14% to 65%, while the Panther Village 
pool still uses sodium hypochlorite due to its smaller volume.  
 
Filters 
 Sand filters are used in all three pools to keep the pools clean by reducing the debris in them 
through backwashing. The pools differ slightly in the number of sand filters that they have and how 
often they backwash. The Allred pool uses 5 filters that backwash automatically every few months for 
about 3 minutes, which uses approximately 1,300 gallons of water. The Panther Village and Masson 
filters are manually backwashed daily at 11:00 pm. 

4.3.2  Fountains 
Chapman University’s five fountains are not routinely checked, but use chemicals similar to 

those used in the pools to control the pH and chlorine tablets to kill bacteria. The water is never 
drained from the fountains, with the exception of the Gentle Spring Fountain (Figure 4.6) once a 
semester during Undie Run. All of the fountains are turned on at 7:00 am and are turned off at 10:00 
pm and are kept at ambient temperatures. The Julian Argyros Fountain likely loses more water due to 
its dark granite materials. When compared to the Gentle Spring Fountain on April 11th, 2014, the 
Julian Argyros Fountain was 7.2°F warmer (71.6°F vs. 78.8°F). The fountains are likely a source of 
water loss due to evaporation.  

  

Figure 4.6. Gentle Spring Fountain.   
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4.3.3  Water Bottle Refilling Stations  
 The purpose of Chapman’s water bottle refilling stations is to encourage the use of reusable 
water bottles, as well as for convenience purposes. According to the 2014 Survey, 67% of off-campus 
students and 75% of on-campus students use the stations at least once a week. In both 2013 and 
2014, the number of plastic bottles diverted from the landfill that is documented on each station was 
recorded for 6 weeks (Figure 4.7.). The rate of use per week, averaged across all stations, has  

increased by 18% since last year. This means that 9,674 more plastic water bottles have been 
diverted from the landfill since last year due to the use of the water bottle refilling stations. With the 
addition of the two new stations, a total of 103,000 plastic water bottles have  been saved since last 
year. 
  Although a significant number of plastic water bottles have been diverted from the landfill, 
through the use of water bottle refilling stations about 2.2 metric tons of plastic would be additionally 
saved if plastic water bottle sales were banned from Chapman. The following figures were 
incorporated into this calculation (Appendix 4.8.4): 
 

• SODEXO sells about 4,709 plastic water bottles per school week 
• Average gram weight of plastic water bottles is 12.7 grams (Bottled 2014)  
• There are 36 school weeks per year 

 
In addition, a student who buys a $2.09 Smartwater each school day (5 days a week) for 36 weeks 
could save about $376.20 per year. 
 There are many reasons why plastic water bottles are not the best choice for Chapman. Plastic 
water bottles contribute to litter, greenhouse gas emissions, and fossil fuel use. According to 
Silverman (2014), about 90% of trash that is in the ocean is plastic. Plastic water bottles take over 
1,000 years to biodegrade and many marine organisms will consume the plastic, which is harmful for 
the wildlife ecosystem.  

 

 
 
Figure 4.7. Number of 12 oz. plastic water bottles diverted from the landfill through the use of water bottle 
refilling stations over 6 weeks in 2013 and 2014 for the 8 stations. 
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 A significant amount of resources are used to create plastic water bottles as well. It currently 
takes over 1.5 million barrels of oil in the United States alone to meet the demand for plastic water 
bottle production. The water used to create each bottle could exceed by a factor of six or seven the 
amount of water contained in the actual bottle (Gustafson 2014). In addition, bottles that are 
transported to the United States from other countries could use 2,000 times the energy cost 
compared to producing tap water. Finally, studies showed that “each individual 20.3-gram bottle 
generates 96 grams of 
greenhouse gases – almost 
four times the weight of the 
bottle” (Griffin 2009).   

According to the 2013 
Chapman Environmental Audit 
Survey, 62% of students 
answered “Yes” to the 
following question: “If 
Chapman were to ban plastic 
bottled beverage sales on 
campus, would replacing them 
with additional soda fountains 
and water refill stations suffice 
for the ban of bottles?”  The 
2014 Survey asked students if 
they would support a school-wide ban of plastic water bottles, to which 61% of residential students 
and 55% of commuter students responded “Yes”, while 30% and 36% did not support the ban, 
respectively (Figure 4.8). This ban has been supported in both 2013 and 2014, implying that the ban 
could be fairly well received by students. If a ban were instituted, more economic and ecofriendly 
alternatives could be presented to students such as more water bottle refilling stations as well as 
cheaper reusable water bottles. 
 Minor concerns have been raised about how this could increase the amount of soda drinking 
on campus and result in potential health problems. However, each soda fountain on campus (World 
of Wings in the Student Union, in Randall Dining Commons, Faculty Athenaeum, and Jazzman’s) 
offers water that can be used to fill up a reusable water bottle.  
 One way to combat this would be to start small, by eliminating the sale of plastic bottles at one 
place first such as Jazzman’s Café and Bakery, rather than the entire campus. In addition, significant 
efforts could be made to increase awareness of why plastic water bottles are not the best choice, as 
well as what options are available on campus to reduce or eliminate purchase of plastic (i.e. water 
bottle refilling stations, reusable water bottles). The University of Vermont raised awareness about 
their plastic water bottle ban by creating maps showing the location of on campus water fountains, 
informational posters, and creative displays constructed by artists (Ellsbury 2014). These three types 
of educational materials could be easily created at Chapman. 

4.3.4  Grey water systems 
 Although Chapman does not currently utilize a grey water system, it can be a possibility for the 
future. Oberlin College in Ohio has a similar system on site. Oberlin has utilized a wastewater 
treatment system that works like a natural wetland called a Living Machine (LM) for over 14 years 
(Figure 4.9). All drains from a small building at Oberlin (including toilets) lead to the LM, which the 
system then treats and internally recycles about 70-80% of this water per year. Treated water from 
the LM is clean and is produced by natural processes without harsh chemicals, which Oberlin uses to 
flush toilets and irrigate the landscape.  

 

Figure 4.8. Percentage of students who support a ban on plastic water 
bottle sales at Chapman University. 
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 Aside from treating grey and black 
water, it serves an educational purpose. 
Thousands of visitors have toured this 
machine and hundreds of students have 
worked with and designed research around it. 
According to Hayes (2014), “exposure to the 
LM has impacted thought and started 
countless conversations on what is waste and 
what is a resource.” This is something that 
Chapman can incorporate into its 
environmental science curriculum or have 
visitors learn about during a tour.   
 This particular system has not received any economic return on investment (ROI) for multiple 
reasons. First, Oberlin is located in a cold climate, which necessitated the construction of a shelter for 
the machine, which is heated and ventilated. Secondly, Oberlin only uses the Living Machine for one 
small building, but it is better suited to a small cluster of buildings, as it requires the same staffing as a 
Waste Water Treatment Plant (Hayes 2014).  
 Chapman would likely receive a positive ROI from the construction of a grey water system. 
First, Chapman is located in Southern California, which rarely goes below 40°F so the grey water 
system’s building does not necessarily need to be heated (Average 2014). Also, Chapman’s small 
size will allow the grey water system to be utilized by multiple buildings. For example, it could be 
installed along with the new Harry and Diane Rinker Health Science Campus. 

4.4  Concluding Assessment   
4.4.1  Areas of progress 

Chapman’s installation of a solar water heating system to heat the Masson Family Beach Club 
pool is a significant accomplishment, as there are no other solar powered facilities on campus. This 
system is an important first step for more solar powered water heating systems, or solar panels, to be 
implemented in the future. 

The 10 water bottle refilling stations have helped with encouraging the use of reusable water 
bottles and have diverted over 100,000 plastic bottles from the landfill. In addition, having a water 
bottle refilling station is now a new construction requirement. Having the installation of these stations 
in the construction planning process is helpful with reducing the amount of work required to install the 

units once the building is established. The increase in the 
number of stations will also continue this impressive diversion 
trend.  

4.4.2  Areas in which to improve 
 
 Although Chapman has made strides to be sustainable in 
various areas, specific changes could be implemented to save 
water and energy. For example, the temperature of the Allred 
pool could be decreased during off-season time periods to 
reduce energy used for heating. Additionally, the Allred’s pool 
cover could be used more regularly to help reduce the amount of 
chemicals, water, and heat lost through evaporation. Finally, the 
M20 could be used on a less frequent basis (Figure 4.10). 

 
Figure 4.10. M20 cleaning machine.   

 
Figure 4.9. Oberlin College’s Living Machine.    
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4.4.3  Existing gaps in knowledge 
 The volume of the fountains was not obtainable. 
This data is difficult to determine because of the varying 
depths and perimeters as well as the lack of 
dimensional data available (Figure 4.11).  
 The amount of water used by each feature was 
not available at the present time, because water meters 
are not used on campus. If meters were installed, leaks, 
inefficiencies, and areas of excessive water use would 
be easier to identify. Once these can be identified, 
recommendations could be made to help save energy, 
time, money, and water.  

4.5  Recommendations 
4.5.1  Low cost/effort 
 

• Allred pool staff and swim teams use the pool cover more regularly   
 

Use the pool cover every night during the fall and spring seasons, with the exception of days when the 
ambient temperature is higher than 79°F.    

 
• Decrease the Allred pool temperatures by 2°F 
   

This is a simple step that would save Chapman about $2,000 per year (excluding June, July, and 
August). This change is suggested for the Allred pool because it has the largest volume,  promising 
significant savings. 

 
• Use the M20 less frequently  

 
Reducing its use to 3 times a week for each location (outside Moulton, the Piazza, and the Global 
Citizens Plaza) would save approximately 240 gallons of water per week and 8,640 gallons per school 
year (excluding June, July and August) assuming that the same amount of water and time are spent at 
each location (Appendix 4.8.5).      

4.5.2  Moderate cost/effort 
 

• Pool maintenance staff should form and abide by a consistent monthly schedule for pool 
quality checks.  
 

Currently, there is no regular schedule for maintenance so adding a monthly quality check could result 
in catching leaks and damage earlier. This would allow for quicker response to losses of water. If no 
leaks or damage are noticed in any of the pools after 6 months, then it is recommended that the 
frequency of the checks be reduced to every other month. 

 
• Make the installation of sustainable features a mandate of new construction.  
 

Chapman has a history of retrofits that have saved money (i.e. SPCS, solar water heating system), but 
if the features had been in the original plans, installation costs would have been lower. This mandate 

 
Figure 4.11. Julian Argyros Fountain’s rounded 
shape.    
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would save money and encourage further sustainability efforts in the building construction process on 
campus. 

 

4.5.3  High cost/effort 
 

• Install a grey water system in the new Science Center that is currently in planning.   
 
This building is currently in the design process so it would be easier to install a grey water system 
than adding a system to an already established building.  
  

• Ban the sale of plastic water bottles at Jazzman’s Café and Bakery on campus 
 
This policy choice could decrease Chapman’s environmental impact and waste costs by reducing the 
amount of plastic waste that will have accumulated.  As of now, Chapman does  not have the 
number of refilling stations necessary to accommodate the hydration needs of students if a ban was 
implemented. This issue, therefore, could be revisited after the four new stations are installed in the 
summer of 2014 (Crigger 2014).  

 
• Sell reusable water bottles at a similar price to plastic water bottles on campus 

 
Currently reusable water bottles sold at Chapman are priced between $5-$15. It is recommended that 
Chapman purchase reusable water bottles for approximately the same price as plastic water bottles 
and less than the price of reusable water bottles currently sold on  campus. Students would then 
have more of an incentive to drink filtered water from the water bottle refilling stations if a ban on 
plastic water bottles were instituted. A company called Quality Logo Products sells 580 reusable 
bottles in bulk for a price of $2.92/bottle found at this link: 
http://www.qualitylogoproducts.com/custom-waterbottles/aluminum-trek-ii-bottle-22-oz.htm  
(Aluminum 2014).   

 
• Install water meters in various areas of campus  

 
These would allow for the ability to differentiate between water use of different features, which  would 
make leaks, inefficiencies, and areas of excessive water use easier to identify.  Identifying these 
issues immediately would save energy, time, money, and water.  

4.5.4  Future areas of research 
 An additional reusable water bottle refilling station exists at the Panther Village Apartments that 
was not included in our refilling station count. This station could be included in any future station 
counts to give a more complete picture of the effects these refilling stations have had on Chapman's 
plastic waste footprint. Additionally, if water meters were installed, then it would be beneficial to look 
at the water use by feature in the future. Finally, a cost/benefit analysis could be conducted to see 
how much energy and money could be saved from switching out the Panther Village pool pump to a 
more efficient one.  

4.6  Contacts 
• Dr. Christopher Kim, School of Earth and Environmental Sciences, Chapman University 

(cskim@chapman.edu, 714-628-7363) 



 65 

• Eric McCulloch, Facilities Management, Chapman University (emccullo@chapman.edu, 714-
997-6658) 

• Regan M. Winston, Aramark, Chapman University (Winston-Regan@aramark.com, 714-628-
2677) 

• Behrooz Esfandiari, Campus Planning, Chapman University (esfandia@chapman.edu, 714-
997-6615) 

• Mackenzie Crigger, Facilities Management, Chapman University (crigger@chapman.edu, 714-
997-7370) 

• Ryan Wilson, Housing and Residence Life, Chapman University (rwilson@chapman.edu, 714-
516-5477) 

• Eric Ploessel, Chapman Athletics, Chapman University (ploessel@chapman.edu, 714-532-
6034) 

• Dennis Ploessel, Chapman Athletics, Chapman University (dploesse@chapman.edu, 714-532-
6034) 

• Anne Krieghoff, Facilites Management, University of California, Irvine (akriegho@uci.edu, 949-
824-9097)  

• Eric Cameron, SODEXO, Chapman University, (eric.cameron@sodexo.com, (714) 997-6886) 
• Sean Hayes, Facilities Manager, Oberlin College, (sean.hayes@oberlin.edu, (440) 775-5307) 
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4.8  Appendices 
4.8.1  BTUs for first time filling Allred pool  
 
Annual BTUs = 740,000 gallons x 8.33 lbs x (current temperature of 79ºF – ambient temperature of 
55ºF) = 147,940,800 BTUs used for initially filling up the Allred Olympic pool  

4.8.2  Allred pool temperature decrease  
 
BTUs -> Therms (100,000 = 1) 
 
147,940,000 BTUs / 100,000 = 1,479.408 Therms  
 
1,479.408 Therms x .86 (price per Therm) = $1,272.29 to heat the pool to 79ºF the first time 
 
Assume that 4,000 gallons are lost per day due to evaporation, backwashing, and flushing water to 
maintain chemical levels 
  
4,000 gallons x 8.33 lbs x (recommended temperature for the assumed one month total that the pool 
is heated during the summer of 77ºF – ambient temperature of 55ºF) = 733,040 BTUs 
733,040 BTUs / 100,000 = 7.33 Therms 
 
7.33 Therms x .86 (price per Therm) = $6.30 to heat the additional 4000 gallons that must be added 
daily 
 
$6.30 x 365 days per year – (245 school days pool is heated + 30 days during the summer) = 
$2,024.5 would be saved if pool temperature was decreased by 2ºF for one month during the summer  
 

4.8.3  Allred pool cover savings  
 
Allred pool cover savings calculated through http://www.coverpools.com/customer-service/calculate-
savings on May 9th, 2014.  
 
Assumptions:  

• Southern California climate  
• Pool cover is used for 6 months (cover already used consistently in winter and unnecessary 

during summer) 
• Pool is 50 meters x 23 meters  
• Pool is heated using electricity  

 
No option for 79ºF so average was taken from the 78ºF and 80ºF savings to get a $350 savings for 
energy and $250 for chemicals for 79ºF.   
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4.8.4  Plastic saved from ban  
 
4,709 plastic water bottles sold per week x 36 school weeks per year x 12.7 grams of plastic per 
bottle = 2.2 metric tons of plastic saved 

4.8.5  M20 savings   
 
~40 gallons of water used every time the M20 cleans the Piazza for 30 minutes x 5 times per week 
normal use= 200 – (40x 3)= 80 gallons per week not used x ~36 school weeks = 2,880 gallons per 
school year not used x 3 (for other two locations) = 240 gallons of water per week and 8,640 gallons 
per school year  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


