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The Problem With Water 
 

For the majority of us in the United States, water is a limitless resource—turn 

on the tap, get a drink of water, wash our hands, flush the toilet, take a long hot bath.  

With the current focus on the CO2 emissions from cars and power plants, water 

shortages in America are often overlooked as “the energy crisis” takes a higher 

priority.  Rain falling from the sky, pictures of open oceans, the earth being covered 

71% by water—these are ideas that make us think the looming possibility of water 

shortages is not a real threat.  In deserts, maybe.  In the luscious, green hills of the 

Southeast, definitely not.  But these preconceived notions are false, and even if a 

region does have a reliable water source despite climate changes, having clean, 

drinkable water is a rarity and gift. 

In America, 13% of the streams and 26% of available groundwater is 

seriously polluted…the EPA claimed in 1998 that 40% of the United State’s “rivers, 

lakes, and estuaries are no longer suitable for fishing and swimming, largely due to 

runoff of polluted water from agricultural and urban areas” (Blatt 23, 2004).  In the 

world, only 2.5% of the water is freshwater and less than 1% of that is usable and 

renewable (Zimmerman 2008).  Yet 295 million Americans take on average a 10-

minute shower everyday.  At the flow rate of 5 gallons per minute, that’s 

14,750,000,000 gallons used daily in our showers alone; these numbers would be 

even higher if not for recent water-saving plumbing methods (Blatt 16). Agriculture 

is the number one consumer of water—43% of America’s natural water use and 

70% of the global water use (Blatt 12) (Figure 1).  Most of that water comes from 

underground reservoirs and is being pumped out much faster than it is being 
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replenished (Blatt 5).  Water is a renewable source due to the water cycle, but the 

energy and resources needed to extract, filter and purify it according to government 

standards, and transport it to consumers is becoming an increasingly large issue.  

With changing climate, areas that were once plentiful in rain and water are now 

suffering from major droughts. The availability of freshwater is diminishing, and 

predictions about global climate change will only worsen the problem.

 

Figure 1: Availability of Freshwater in 2000, Princeton University 

 

Water shortages are further complicated by the poor usage of “waste” water 

from various sources.  Harmful waste from chemistry lab beakers are poured down 

the drain, glasses of water in cafeterias and restaurants are only ½ drank, and 

toilets are flushed unaware that within minutes it is all mingling together and 
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headed to the same place.  In urban and suburban America, the waste is typically 

piped to a plant where it undergoes chemical and biological treatment before being 

returned to the local waterways, to be used downstream elsewhere.  With the 

variety of pollutants entering the treatment system it is very difficult to remove 

them all.  Also contributing to the contamination of clean water is increase of human 

activities such as fertilizer production, has left an excess of nitrogen in our 

ecosystems, polluting water, and depleting soils of nutritional value which 

ultimately results in loss of diversity (Sewanee 2008).  If the small amount of clean, 

drinkable water we have left could somehow be used separately just for drinking 

purposes, and if the amount of it being tossed down the drain to be contaminated 

could also be cut back, the looming water shortages coming closer to home could be 

avoided. 

 From 2006 through the summer of 2007, Tennessee experienced a record 

breaking drought, putting most of its farmers on welfare: all 95 counties were 

receiving farm assistance from the government (Granju 2007).  During this period, 

Monteagle, Sewanee’s neighboring city, bought 100,000 gallons per day from Tracy 

City, 150,000 gallons a day from Sewanee, and was still 70,000 gallons shy of what 

was needed for all their residents (Monteagle 2007).  Sewanee’s lakes and sources 

of drinking water (Lake Jackson, Lake O’Donnell, and Lake Dimmick) were at an all-

time low.  Car washes shut down, irrigation on central campus’s quad and flower 

beds were cut back, and shorter showers were encouraged in all dorms.  The 

suffering that other parts of Tennessee that are prime sports for agriculture brings 

to perspective how climate change will, and does, bring the clean water battle to our 
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yards and inside our homes.  It is important to recognize the problem and protect 

from future hardships which could be prevented.  

 
 
The Fowler Center 
 

With some perspective on the water issue, and understanding of the 

importance of conservation, the University of the South campus could be a great 

model for changes that need to be made to prevent future water shortages.  The 

Fowler Athletic Center is the single building with the most water use, so more focus 

on areas of use and waste is a great place to start.   

During the drought is 2007, the Fowler Center used 1,731,000 gallons of 

water during the in-school months. Athletes required ice cold water before, during, 

and after practices and games, hot water for showers (multiple times a day if in 

spring training), ice baths to reduce muscle soreness, ice bags for injuries, and 

laundry done for every team after every practice and game. Approximately 20 

athletes die every year from heat strokes making this the most deadly yet most 

easily preventable illness for athletes (Hulsey, 2009).  Therefore, the amount of 

water prepared for games and practices is more than expected to be use—just in 

case.  There are 13 sports that the trainers have to cater to, each with their own 

water requirements for games and practices (Figure 2): 

 

Sport Water/practice Water/game 
Number of 

Games/season 
Number of 

practices/year 

Approximate 

Water 
use/season 

Soccer: 
Womens n/a 35 9 n/a 315 

Soccer: 
n/a 35 10 n/a 350 
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Mens 

Golf n/a n/a 0 n/a n/a 

Field 

Hockey n/a 26.67 6 n/a 160.02 

Volleyball  n/a 80 2 n/a 160 

Cross 
Country n/a 73.33 2 n/a 146.67 

Track and 
Field: 

Indoors n/a 46.67 2 n/a 93.33 

Track and 

Field: 
Outdoors n/a 66.67 2 n/a 133.33 

Lacrosse: 
Womens 13.33 28.33 6 72 1130 

Lacrosse: 

Mens 13.33 28.33 6 72 1130 

Swimming 
and Diving n/a 36.67 6 n/a 220 

Softball n/a 26.67 6 n/a 160 

Baseball n/a 26.67 8 n/a 213.33 

Basketball: 
Womens 10 40 12 102 1500 

Basketball: 
Mens 10 40 12 102 1500 

Tennis n/a 23.33 12 n/a 280 

Football: 
Season varies 130 5 113 8606.29 

Football: 

Preseason 93.33 n/a 0 18 1679.94 

Figure 2: Average water use (in gallons) by every sport during the 2008-2009 season.  “N/A” denotes no 
water is prepared prior by the athletic training staff.  See Appendix A for calculation details.  

 
 
 All together, Fowler uses a minimum of 17,100 gallons per year just on 

athletes.  During the 2008-2009 academic year to date, a total of 1,088,000 gallons 

of water have been used on the Sewanee campus; have been used (based on 2008-
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2009 Utility Bill Report on campus); 1.5% of this water usage has been used on 

athletes. 

 
In-School Days Gallons Used Cost Average Cost/Gallon Average Gallon/Day 

248 1,088,000 $17,455.63  $0.016 4,387.10 

Figure 3: 2008 Utility Bill Report on Fowler Center from the Physical Plant Services 
 

 
With that said, workers in the training room, who fill, transport, empty, and clean all 

the water coolers claim that 1/3-1/4 of all the water and ice prepared for athletes 

goes unused and is eventually poured down the drain.  Leaving water in coolers to 

be used in later practices in considered “unsanitary” because of bacterial, according 

to Ray Knight, the Head Athletic Trainer.  This means that 5,700-4,270 gallons of 

water is wasted every year.  There is also a great deal of underutilized water at 

Fowler.  This includes ice used on injuries and 50-gallon ice baths that are used by 

only a few athletes and then drained.   

 Two areas of the water usage in Fowler center were not accounted for in the 

previous numbers are the pool and fields.  The indoor pool is 59’ x 127’ and holds 

375,000 gallons of water at a time.  It is drained and refilled every 3-4 years and 

needs a constant supply of water during in-use times due to splashing and 

evaporation (even though the sides have grates to re-take water splashed and being 

indoors greatly reduces amount of evaporation compared to an outdoor pool).  

Then, there are the athletic fields that are watered to maintain their grass cover: one 

field hockey/rugby field, one soccer/lacrosse field, and two football fields.  The four 

fields are used interchangeably for practices.  They are all roughly the size of a 

football field (120 x 53 ½ yards) with room on the sides for benches.  With all the 
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money put into the athletes on the benches (jerseys, socks, shoes, pads, etc.), just as 

much is needed to keep up the facility and fields via irrigation and maintenance.   

 
A Time For Change 
 
 The research above demonstrates that there is room for improvement in the 

Fowler center’s water use.  There is not a lot of research on water use of athletic 

facilities, but there is a substantial amount on household use reduction and savings 

made when changes are implemented, so those same proportions of water use be 

assumed to be the same for Fowler (Figure 4).   

 

 
Figure 4: Use of Water in an average American home (American Water Works Association) (Blatt 15) 

 

 
The Fowler center uses, on average during the in-school months (August-May), 

6,000 gallons per day.  If the athletes’ and general public’s water and ice, showers, 

and ice baths are summed together (and assumed to correspond to the “Shower and 

44.00%

11.60%
14.40%

32.90% Toilet Flushing

Sinks

Laundry

Shower and Bath
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Bath” section), then the Fowler center’s water use in 2008-2009 by category is as 

follows in Figure 5. 

 
 Gallons Cost 

Toilet Flushing 447,168 7,155 

Sinks 126,208 2,019 

Laundry 156,672 2,507 

Shower and 
Bath 357,952 5,727 

Total: 1,088,000 $17,408 

Figure 5: Estimates of how water is used in Fowler 

 
 

Given the major sources of water use, the four types of actions would 

dramatically reduce water use and move Sewanee to becoming more sustainable: a) 

use of water saving plumbing fixtures, b) grey water reuse, c) rainwater harvesting, 

and d) public education.  All of these can be applied to the facility without depriving 

anyone of clean, fresh water.   

 According to a Household Technology resource database, Toolbase Services 

(which is full of information, testimonials, and cost estimates at www.toolbase.org), 

there are three fixtures that are focused on for saving water: sink, toilet, and 

shower.  For sinks, faucet aerators are available which mix air with the water; no 

difference is felt when using them and pressure is in fact felt stronger—but the 

amount of water used is significantly reduced.  They cost approximatly $2 each and 

are usually screwed onto existing fixtures.  Currently, 20 out of 40 sinks in Fowler 

have had a 2.2 gpm (gallon per minute) aerators installed, and the rest have no 

aerators, with varying gpm.  If .5 gpm aerators are installed on each sink, it would 
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cost $68.00 (at $1.95 each, not including labor) and save roughly 77% more water 

(Sink 2009) or 97,180 gallons and $1,554.88 over the course of a year. 

 Toolbase Services also gives estimates on high efficiency toilets (HETs), 

which use 20% less water per flush than the standard 1.6 gpm toilets, which are 

now installed in Fowler.  Many different HET designs are available with different 

bowl and passage sizes to make for easier flushing and prices range from $100-

$1000 depending on material, size, and model.  If the 16 of the most frequently used 

toilets (the ones closest to the entrance and basketball courts which makes up about 

1/3 of the total number of toilets in Fowler) were replaced with a mid-level HET at 

$600 each (not top of the line, but well made to reduce maintenance and 

replacement in the near future), the cost (not including labor) would be $9,600.  

Without replacement, the old toilet models use 149,056 gallons per year, but if 

replaced would instead use 29,811 gallons per year, saving 119,245 gallons and 

$476.97 over the course of a year.  It will take about 20 years to cover the cost of the 

toilets. 

 Fowler also has 53 showers, all with 1.5-1.75 gpm showerheads on all but 2 

of these.  The low flow rate is due to occlusion and sediment, not because of a low-

flow fixture (two fixtures have a 1.75 gmp watersaver showerheads).  The occlusion 

and sediment reduces pressure and creates leaks.  New low-flow fixtures (1.5-1.75 

gpm) that are of the same quality as the current showerheads, would reduce the 

amount of occlusion, leaks, and increase pressure.  These changes would decrease 

maintenance and make for a better shower, but savings estimates are unavailable 

because the current water potential is not known due to constant maintenance.    
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 In addition to replacing old fixtures to increase efficiency, installing new 

systems that redesign the entire water-use system in Fowler is also an option.  

Although expensive, grey water reuse systems are very rewarding in a short amount 

of time in that they pay off greatly in the long run.  Grey water in Fowler would 

include run-off from showers, sinks, washing machines, and water fountains.  It 

contains almost no pathogens and 90% less nitrogen than black water, or toilet 

waste (Low Flow 2009).  Approximately 56% of all the water used in Fowler is grey 

water, and the remaining 44% is black water (Figure 4).  Re-routing the plumbing to 

separate the grey water into a filtered tank (grey water requires very little cleansing 

compared to black), would enable it to be re-used to irrigate athletic fields and/or 

used in toilets.  The first home to have this type of system in the United States was in 

2007, called Pontos from Hansgrohe (Hunt).  It directs it into a series of tanks that 

first filter large pieces of sediment (such as hair), then treats it with biocultures, and 

finally a UV light is used to sterilize it before being held in a separate tank.  All 

sediments are directed to the black water lines.  Even though there are no directly 

applicable statistics on savings, because rerouting plumbing in such a large facility 

has a lot of initial start-up costs, estimates can be hypothesized.  If 44% of all the 

water Fowler uses is from toilets, and that usage was completely cut out due to grey 

water reuse, then 478,720 gallons and $7,650.52 would be saved per year (after 

costs and labor were paid for).  If additional grey water could then be diverted to 

irrigation, the savings would increase even more.   

 A less invasive alternative would be rain harvesting.  Like the name suggests, 

it is a way to capture rainwater and then use it where needed. Capturing water from 



 11 

the flat roof of Fowler would require a screened gutter system that captures the 

run-off without large debris.  From there, the water would be channeled into above 

or below ground cisterns.  Because of the close proximity of the back of Fowler to 

the football field this water, with minor digging and irrigation, could be used to 

water the field all year.  Rainwater could also be made potable for use in water 

fountains, sinks, and showers if a filtering system was installed.  Any remaining 

water could be used for toilets, again reducing use of clean water in that system.  

The advantage to rain capture is the ease of implementation: gutters, cisterns, and 

minor pipes for irrigation as opposed to complete plumbing reconstruction.   

 On a smaller scale, there are other changes to be made so that the 

environmental impact of the Fowler center can be reduced.  Promoting refill of 

water bottles from the water fountain would decrease the use of disposable plastic 

cups and water bottles thrown out.  Basketball games and most outdoors sports 

(excluding football), 25 of 8 oz. Styrofoam cups are required to be at every bench.  

Because of the negative effects of Styrofoam production and their inability to safely 

biodegrade, paper cups were considered for replacement.  When comparing prices 

of paper vs. Styrofoam cups at OfficeMax, 1000 8 oz. Styrofoam cups were $28.99 

and the only non-waxed coated biodegradable made paper cup came in 12 oz and 

were $129.99 for only 500.  Therefore, cutting back on cups would be a better 

choice than changing the type.  Also, Fowler has 5 treadmills and 5 elliptic 

machines—each uses 45 kWh when used for 15 hours, which costs roughly $6.89.  If 

that is multiplied by each machine, every day, the cost adds up. Simply 

recommending a run, walk, or bike (on mapped out trails and roads) outside when 
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weather permits would persuade some to save that much more energy.  These 

might be small steps, but that is what it is going to take to eventually make a big 

change.   

 
 
Conclusion 
 

UN Secretary-General Ban Ki-moon recently states that “looming water crisis 

should receive top priority” (Knapp 2008).  He went on to say that “the conflict in 

Darfur region of Sudan was touched off by drought and that water shortages have 

contributed to poverty and social hardship in numerous countries, including 

Somalia, Israel, Sri Lanka, Colombia, and Kazakhstan” (Knapp 2008).  The United 

State’s water use has increased sixfold since 1900, and with the growing concerns 

for lack of clean water in areas of California and the mid-West, the world’s once 

distance issues are now at our doorstep.   

Fortunately, awareness of and concern for environmental issues has increased in 

recent years, a change which was reflected in candidate’s answers in a 14-question 

survey on environmental concerns, including water issues.  President Barack Obama 

has promised to address the critical water challenges we are facing.  Part of this is a 

plan to give information, training, and economic assistance to farmers and other 

businesses to increase water efficiency (Shandling 2008).  He has also pledged to 

create a national plan to “assist high-growth regions with the challenges connected 

with managing their water supplies” (Shandling 2008).  If history repeats itself, 

future water shortages will lead to more political tension and problems if not tended 
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to.  If we do not make changes where we can, we will be left behind and suffering 

gravely in the future.   

Because of the current economic climate, the Facilities and Building Manager of 

Folwer, Bill Barry, decided at the beginning of April that no more office supplies 

were to be bought for the remainder of the year, two staff member’s hours had to be 

cut back, and the Equipment Manager, Art Hanson, had to fight for laundry 

detergent to be put back into the budget.  Because of the economy, Sewanee and 

Fowler both are suffering, so a couple thousand dollars here and there are 

significant in the short run.  This also makes it even harder for those making 

renovation decisions to think long-term and be willing to invest in projects (such as 

grey water reuse) when paying the bills day-to-day is a hardship.  But, if budgeted 

and planned correctly, implementing “Greener” systems now could help when the 

next economic crises or drought hits.  

Sewanee prides itself on setting an example as a sustainable, green campus.  

With a new potential LEED certified science building, a strong environmental 

studies program, and a successful recycling program, Sewanee has a lot to brag 

about.  But we still have room to grow.  It all starts with the right mindset and it 

might take the next generation of leaders in managerial positions before this starts. 

Education about seemingly distant problems can put students and staff alike on the 

same page.   
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Appendix 

A: Note that some practices say (n/a) gallons of water, which assumes athletes bring 

their own water bottles and re-fill with water fountains.  Also, water is measured by 

10-gallon and 5-gallon coolers that are ½ filled with ice, then filled with water.  If ice 

is needed for a game or practice, 10-gallons ice chests are filled with ice; due to ice 

shape, when it melts it takes up about 1/3 of the cooler, so was accounted for as 

water in the estimates.  The amount used for the home and visitors was accounted 

for in a game, including large tournaments.  Some sports (Softball, Volleyball, Track 

and Field, and Cross Country) have tournaments, where one day of a tournament 

will have many games/competition/matches with multiple teams, but water coolers 

aren’t necessarily re-filled.  Each team has a spring season, which increases their 

water use, but because the number of practices and amount of participants varies 
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every year with every sport, that extra usage could not be taken into account, except 

for football: football is the biggest sport, with the largest team and money drain, so 

water usage was easier to estimate because the records were available and reliable.  

Football estimates were more tedious to calculate because different days use 

different amounts of water (on chart it says varies, but total usage took following 

data into account): Monday uses 93.99 gallons/day, Tuesday and Wednesday uses 

83.88 gallons/day, and Thursday uses 23.33 gallons/day and the other days are 

either game, travel, or self-work out days.   

 


