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I. Abstract 

The purpose of this project was to broadly evaluate the environmental performance of 

Fondren Library, its spaces, and its practices. For this particular case study, I focused on energy 

use, featuring lighting, air conditioning, and energy production and conservation tactics; water 

use, involving mostly bathrooms; daylight, views, ventilation, and air quality; and usage of 

materials. I used a variety of written and online sources to gather general data about libraries and 

sustainable methods and their feasibility. I also conducted my own small survey of the library’s 

areas and contacted people who could relay information about Fondren. This research gave way 

to the conclusion that Fondren Library has made reasonable advances in the area of 

sustainability, but there is plenty of room for improvement. Some potential improvements are 

futuristic and perhaps not yet well-developed, or require a large investment (that usually pays 

itself off soon after); others are very simple to implement and give almost immediate results. 

 

II. Background 

Fondren Library, a building of 165,706 square feet, was constructed as the main library of Rice 

University in 1942. Previously, the university’s library was spread across several floors of Lovett Hall 

and departmental libraries in other buildings, until it was decided it was time for permanent, centralized 

location.1 Fondren was created with the philosophy of not only helping students deepen their 

                                                           
1 "FONDREN LIBRARY, RICE UNIVERSITY," Texas State Historical Association (TSHA), 2010, 
https://tshaonline.org/handbook/online/articles/lcf01. 
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understanding of their areas of study, but primarily helping expand students’ horizons beyond their areas 

of study.2 As the center of campus and academic life, it is in a prime position to reflect the university’s 

commitment to the environment. In this project, I examine the current sustainable/eco-friendly practices 

of the library and make a few suggestions that would help Fondren become even more sustainable. I 

conducted a survey of some of Fondren’s facilities and spaces, in which I recorded observations relevant 

to the areas of sustainability I focused on. 

III. Energy use 

From July 1, 2014 to June 30, 2015 (a fiscal year at Rice), Fondren Library used 3,043,441 kwh of 

electricity. 3 The average cost of electricity for commercial users in Texas is 8.11 cents/kwh,4 which 

means Fondren’s electricity cost for the 2014-15 fiscal year was approximately $246,823. An energy 

audit of the building has not yet been conducted, and thus the following paragraphs make suggestions to 

reduce the amount of energy the library uses, and the cost associated with this energy consumption. 

When it was originally constructed in 1942, Fondren Library was equipped with fluorescent lights, 

the most popular lighting technology at the time. There has not been an entire renovation just to upgrade 

the lights. However, as spaces in Fondren have been renovated over the years, the lighting fixtures in 

those spaces have been upgraded to whatever lighting technology was prevalent at the time.5 Given the 

many renovations and additions Fondren has had since its original opening, it is certain that there is a 

wide variety of lights being used to light the space, not all of which reflect what is favored now. The 

renovated reading room on the first floor, Joe Hatfield (Fondren’s Facility Manager) added as an 

example, makes use of LED lights, which today enjoy great popularity for their cost-effectiveness and 

                                                           
2 Harry Hanszen, The Fondren Library: The Rice Institute, Houston, Tex. Staub & Rather, Architects. Wm. Ward 
Watkin, Consulting Architect (Houston: Rice University, 1947), 7, 14. 
3 Information acquired from Richard Johnson, Rice University’s Sustainability Director 
4 Ronald Hankey, "Electric Power Monthly," U.S. Energy Information Administration, 2016, 
https://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a. 
5 This information was obtained from a brief interview I conducted with Joe Hatfield, Fondren Library’s Facility 
Manager 
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eco-friendliness. LED lightbulbs carry an upfront cost about four times higher than compact florescent 

lights (CFLs), but use less watts, have a significantly longer average lifespan, and save about 30% in 

electricity costs.6 Although it could be more beneficial in the long run to upgrade all of its outdated 

lighting in one big project, it is great that Fondren is choosing more efficient lighting for its individual 

renovation projects. Moreover, from my observations, the staff turns off (at least most) of the lights in the 

upper floors when the library closes every weekend. While this is a very simple action, it must not be 

taken for granted, as some office buildings leave the lights on at every floor even after the building has 

been left empty by its workers. Lastly, every study room at Fondren has dimmable lights and signs near 

the door reminding students to turn the lights off when they are exiting. This aspect is 100% user-

dependent and is bound to not yield results sometimes, but for the most part students seem to be aware of 

the sign and follow its suggestion. 

There is room for improvement though. One easy way to reduce the amount of energy consumed, in 

any building, is to lower the intensity of the temperature on the air-conditioning system.  A library does, 

however, demand careful consideration to its nature and uses while modifying the heating and cooling 

systems. This is because libraries are typically such multi-purpose areas: they contain offices, study areas, 

reading rooms, and special storage areas for collections and archives. The latter spaces require stable 

temperatures and humidity levels at all times, even while the library is closed, in order to preserve the 

delicate materials.7 High temperatures and inadequate humidity (on either end of the extreme) can lead to 

the accelerated breakdown of said collections. High heat and humidity increase “the rate of most chemical 

reactions, including deterioration” and “[encourage] mold growth and insect activity.” Low humidity, on 

the other hand, “which can occur in winter in centrally heated buildings, may lead to desiccation and 

                                                           
6 Holly Johnson, "Light Bulb Showdown: LED Vs. CFL Vs. Incandescent," The Simple Dollar, 2015, 
http://www.thesimpledollar.com/the-light-bulb-showdown-leds-vs-cfls-vs-incandescent-bulbs-whats-the-best-
deal-now-and-in-the-future. 
7 Jennifer Lloyd, "Library Achieves Energy Savings," National Library Of Australia, 2014, 
https://www.nla.gov.au/blogs/behind-the-scenes/2014/03/14/sustainability-at-the-library. 
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embrittlement of some materials.” 8 In short, keeping the a relatively cool and dry environment is crucial 

in areas with archives and important collections. As an example, Fondren keeps its off-campus storage 

room at 55 degrees Fahrenheit and at 55 percent humidity. Nevertheless, offices, study rooms, and large 

reading rooms can and should be kept at higher temperatures for the sake of user comfort and energy 

savings. The energy aspect of it is pretty straightforward. The less the air-conditioning unit has to kick in 

to cool an area, the less energy it is consuming. This would save the library money on operating costs and 

would decrease the carbon emissions tied to the operation of Fondren. From personal experience and what 

countless students have voiced, the study rooms and open areas of Fondren are often uncomfortably cold, 

even when the person is wearing warm clothing like sweatshirts, scarfs, etc. Increasing the temperature 

marginally in these areas would thus greatly increase overall comfort and, as some studies have 

suggested, increase the students’ productivity. 9 A challenge to this would be setting different 

temperatures in different areas of Fondren, a feat that is not possible with Fondren’s current chilled-water-

based, central air-conditioning system.10 11 The only alternative would be for Fondren to switch to using a 

multi-zone heating and cooling system, which does allow the flexibility of keeping different rooms at 

different temperatures.12 However, given the high cost of upgrading large and extensive systems such as 

the heating and cooling units, this is not a modification that would be likely to happen anytime soon. If 

Fondren is ever replaced and a new library is built, perhaps this system, which would improve both the 

student experience and the environmental impact of a library, can be considered for the new building. 

                                                           
8 Sherelyn Ogden, "Temperature, Relative Humidity, Light, And Air Quality: Basic Guidelines For Preservation,” 
NEDCC, 1996, https://www.nedcc.org/free-resources/preservation-leaflets/2.-the-environment. 
9 Leo Widrich, "The Science Of How Temperature And Lighting Impact Our Productivity," Buffer Social, 2013, 
https://blog.bufferapp.com/the-science-of-how-room-temperature-and-lighting-affects-our-productivity. 
10 Stephen Fox and Paul Hester, Rice University: An Architectural Tour, ed. Jan Cigliano and Heather Ewing (New 
York: Princeton Architectural Press, 2001), 51. 
11 Richard Johnson, Sustainability Director. 
12 Samantha Andrus, "The Pros And Cons Of Multi-Zone Heating And Cooling," Modernize, 2015, 
https://modernize.com/home-ideas/12694/pros-cons-multi-zone-heating-cooling.  
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Another action Fondren can take is upgrade the elevators so they are more energy efficient. From 

pure observation, the elevators look a bit dated and run very slowly. If they were upgraded to newer and 

more efficient models, it is likely this would result in energy savings. Something that can be implemented 

at a lower cost is discouraging able-bodied 

students, visitors, and staff from using the 

elevators and instead using stairs whenever 

possible. Signs that read “Burn Calories, Not 

Electricity” have been put near elevators in 

many different types of buildings with great 

success in New York City, where the local 

government distributes them to anyone who 

requests it. A study conducted in said city 

shows that the signs “immediately increased stair use between 9.2 and 34.7 percent at all locations” that 

were part of the experiment.13 This would serve a double purpose in Fondren – it would promote not only 

environmental awareness, but also leading a healthier lifestyle to all of those who frequent and work at 

the library. Another small adjustment Fondren could make is installing dimmable lights in the first floor, 

which from my observations stays at least partially lighted when the library closes early on weekends. If it 

is not reasonable to turn the lights off when Fondren is not occupied, dimming the lights would at least 

consume less electricity and save a considerable amount of energy long-term. 

                                                           
13 Sharyn Alden, Signs Prove Effective In Prompting People To Use Stairs Instead Of Elevator, Health Behavior News 
Service, 2012, 
http://www.ajpmonline.org/pb/assets/raw/Health%20Advance/journals/amepre/AJPM%20Embargoed%20for%20
Jan%2017%20-%20Signs.pdf. 

Figure 1 - Studies show that placing stair prompts at the point of 
decision is effective. Source: American Journal of Preventive Medicine. 
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Yet another suggestion is to install green roofs on any available space on Fondren’s roof on the 

adjacent cloister’s roof. There are several different types, but generally a green roof is layer of vegetation 

that is added on to an existing roof. The green roof can be an intensive, semi-intensive, or extensive 

system; include solar panels and other kinds of renewable energy technology; provide crops or simply act 

as an additional green area. The benefits range from extension of roof life, energy savings, alleviation of 

the heat island effect to storm water absorption, improved air quality, and increasing biodiversity. 14 

Fondren could make use of a solar green roof system in particular. This type of green roof combines the 

plant aspect of the traditional green roof with the installment of solar panels.15 In this way, Fondren could 

harness its own (renewable!) energy that would at least partially contribute to its operation, in addition to 

receiving all the aforementioned advantages of a green roof. Additionally, if the roof was made secure 

and accessible, Rice students could volunteer to maintain the roof and professors could occasionally 

conduct class “trips” to the roof in order to show their students real-life applications of biology, 

engineering, and a myriad of other subjects. This would hopefully serve to not only engage the Rice 

                                                           
14 "About Green Roofs," Greenroofs For Healthy Cities, 
http://www.greenroofs.org/index.php/about/aboutgreenroofs. 
15 "Solar Energy And Green Roofs," Green Roof Technology, 
http://www.greenrooftechnology.com/Solar_PV_Greenroofs. 

Figure 2 - A solar green roof. Source: Green Roof Technology 
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community in environmentally conscious dialogue, but also to minimize the hours Rice staff would need 

to spend on the roof maintenance.  

Lastly, on the Survey for Undergraduate Students this semester, students were asked what they 

thought about one of Fondren Library’s upcoming initiatives. The library is considering adding exercise 

machines to the reading room: under-the-desk ellipticals and stationary bikes with desks. Fondren’s 

rationale is that studies have shown a positive correlation between exercise while studying and the 

student’s focus and performance. Another advantage to this could be energy generation. If it were feasible 

to harness the energy students produce while using the machinery, the possibilities would be endless. 

Students could potentially produce the energy they need to charge their laptops and other devices; the 

electricity they do not use could go into Fondren’s operation of the elevators, lights, the computers, and 

more. The technology is not very well-developed,16 it may not be cost-effective yet, and when it is 

capable of implementation it will have to start out small – but in theory, this strategy would deliver on 

several levels: increase student’s focus, promote better health, and produce a considerable amount of 

clean energy. 

IV. Water use 

In the small survey I conducted, none of the (female) bathrooms in Fondren had either automatic 

water fittings or dual flush toilets, as a few other buildings on campus do. Dual-flush toilets have a 

different water setting depending on what needs to be flushed – solid material or liquid material. Because 

it is not using the same quantity for all matters that need to be flushed, it saves a great deal of water. It 

uses approximately 1.6 gallons of water per flush (gpf) for solid waste and about 1.1 gpf for liquid 

waste.17 This is a great improvement from the average 3.5 gallons for older toilets. Fondren could also 

                                                           
16 Kris De Decker, “Bike Powered Electricity Generators,” Low Tech Magazine, 2011, 
http://www.lowtechmagazine.com/2011/05/bike-powered-electricity-generators.html. 
17 Masaye Harrison, FLUSH: EXAMINING THE EFFICACY OF WATER CONSERVATION IN DUAL FLUSH TOILETS, PDF, 
American Solar Energy Society, 2010, http://www.map-testing.com/assets/files/2010-commercial_dual-
flush_toilet_study-harrison.pdf. 
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simply opt for high efficiency toilets, which use 1.28 gallons or less for every flush.18 Moreover, 

touchless faucets would also be very beneficial. Many people leave the water running while they are 

washing their hands or even while grooming themselves, which can take a long time and waste a lot of 

water. Automatic fixtures would solve this problem; the user would have access to water only exactly 

when they are in need of it, and not for longer. These faucets “can save as much as 30% to 50% on overall 

water use.”19 But it is not only water savings these fixtures allow for. They are altogether a lot more 

hygienic than their manual counterparts. The inevitable process of washing hands with traditional faucets 

is as follows: turn on the tap with contaminated hands, touch the fixture again after wetting your hands to 

turn off the tap, apply soap, turn on the tap again, rinse the soap off, and again touch the dirty fixture once 

your hands are clean to turn off the faucet. It is not a very sanitary process. Water fixtures with sensors do 

not require touch at any point along the process of washing hands, thereby making them a lot less prone to 

spreading germs. This is yet another example of health and the environment benefiting from the same 

technology/strategy. 

V. Daylight, ventilation/air quality, and views 

Overall, Fondren is very good about incorporating daylight and views into its spaces whenever 

possible. The first floor and parts of the second floor in particular make good use of windows. The two 

reading areas in the ground floor have large, floor-to-ceiling windows that span the walls exposed to the 

outside, flooding the areas with natural light and views of the green areas outside of Fondren. There is a 

very open floor plan in the South Reading Room that was renovated recently, a fairly open floor plan in 

the second reading/stacks area (the high shelves somewhat obstruct this), high ceilings, and a mezzanine 

on the second floor that looks over the second floor. This open concept floor plan lets daylight filter 

through one room to another, maximizing the amount of sunlight and making the space feel airy. These 

                                                           
18 "Toilet," Conserve H2O, http://www.conserveh2o.org/toilet-water-use. 
19 "Motion Sensor Faucets Save Water," Bio Relief, 2011, https://www.biorelief.com/blog/motion-sensor-faucets-
save-water. 
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features create a biophilic space where students can feel connected to the outside natural world while 

studying – the ideal result of a library’s design from an environmental standpoint. To take this even 

further, Fondren could take advantage of all the natural light by installing photo sensors in areas closest to 

these windows. The lights in these areas would only turn on after it got dark, saving a lot of money and 

energy. 

 

Figure 3 - A large floor-to-ceiling window in Fondren's reading room 
overlooking the Humanities building and a courtyard. 
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In the survey, I also made observations about the study rooms on each floor of the library. I found that 

16 of the 29 study rooms that are in the ideal position (based on the floor plan) to have a window had one 

or more. In addition, 26 out of all the study rooms had one or more paintings of nature and/or students at 

Rice, regardless of whether they had a window or not. Fondren could utilize natural ventilation in the 

study rooms that do have windows, if it had a multi-zone air conditioning system as mentioned a few 

sections above, and conserve energy when the weather is suitable for open windows. Although the 

Figure 5 - The reading room has several of these windows along its walls, bringing in a great deal of natural light. The ones in 
this picture look out into the cloister and academic quad. 

Figure 4 - Part of the mezzanine on second floor overlooking the ground floor. The lighting from the upper floor filters through 
to the ground and vice versa. 
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reading area of the first floor has the same advantage of the windows, having them open would allow the 

noise from the outside to enter and prove counterintuitive the nature and purpose of a library. The upper 

study rooms, however, are distanced enough from the ground to not disturb most students and provide an 

even pleasant background noise. And if the individual student does want to block out all noise, they 

would have the flexibility to do so for the duration of their study session. Fondren could add windows to 

all the study rooms along the walls so it can make total use of the potential for natural lighting, views, and 

natural ventilation. Biophilia again dictates that this would improve the students’ performance while in 

the space. Adding painting of nature and students in activity to the rooms that do not have any would also 

help increase focus and performance. It’s all about being connected to the outside world as our innate 

natures dictate. 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 6 - A study room with no windows. The artificial fixtures are the only sources of light, but it has paintings along 
its walls. 
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VI. Usage of materials 

Fondren Library has about 120 full time staff, several public copiers and staff copiers. It is also host 

to many offices and departments, both from Fondren and from other departments at Rice, many on them 

on the 5th floor. Each of these offices and departments manages and orders their own supplies, which 

makes it impossible to track what supplies and how much of every supply is used under Fondren’s roof.20 

Nevertheless, given the amount of activity in Fondren from students and Rice workers alike, it is safe to 

assume a great deal of paper, tape, staplers, and other supplies and materials are used just in the 

administrative and student side of things. Take into account the napkins, toilet paper, and soap in the 

bathrooms, along with hand sanitizer stations and other things, and the toll increases even more. One area 

where Fondren is helping reduce materials is in the plastic bottle area. Fondren has at least one bottle-

                                                           
20 Joe Hatfield, Facility Manager. 

Figure 7 - This study room does have windows, which give the room an airy, spacious feeling. 
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filling water fountain, which encourages students to use reusable water bottles instead of having to buy 

bottled water. 

Naturally, there is area for improvement in this category too. Stickers could be placed on the paper 

towel dispensers of Fondren bathrooms to curb waste, 

something that none of the dispensers I observed had. 

The particular stickers I am referring to display the 

message, “Remember, these come from trees,” and claim 

to save up to 100 pounds of paper a year. The project 

was started in 2007 by Peter Kazanjy, who noticed that 

people unconsciously used several times more paper 

towels than needed. Kazanjy thought about the issue and 

the many possible solutions to the problem and finally 

came to the These Come From Trees stickers, stating that 

the message was a “helpful and non-judgmental 

reminder” that reduced unintentional waste because of its strategic position and timing.21 A pack of 300 

stickers costs $49, and the savings triggered over one year can reach the thousands. There are skeptics 

who say that the sticker is not saving trees because the paper towels themselves do not come directly from 

trees, but are made from paper that has been recycled almost to the maximum amount of number it is 

possible.22 Even so, using less of a recycled product reduces the energy, emissions, and costs related to its 

production and it ensures less of the product goes to landfills. Thus, the effect of conserving recycled 

paper towels is still significant. An even greater impact would result from Fondren switching to hand 

dryers. Only two of the bathrooms at Fondren currently have hand dryers, based on the survey I 

                                                           
21 Pete Kazanjy, "The Right Message At The Right Time," These Come From Trees, 2007, 
http://thesecomefromtrees.blogspot.com/2007/02/right-message-at-right-time.html.  
22 Kiersten Ridgel, "Environmental Stickers Don’t Stick to The Facts," The Daily Aztec, 2013, 
http://www.thedailyaztec.com/36875/opinion/environmental-stickers-dont-stick-to-the-facts/. 

Figure 6 -  Source: These Come From Trees Blog 
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conducted. Hand dryers create no waste from each user’s operation, which means no waste would be sent 

to landfills. Although it may be a costlier project than stickers, the long-term savings more than 

compensate for this upfront cost. It costs “between .02 cents and .18 cents [for the] electricity” needed to 

operate each dry from a hand dryer, whereas each paper sheet costs 1 cent each.23 Since most people take 

more than a sheet—the very issue the stickers are trying to address—it costs about 2 or 3 cents for one 

person to dry their hands with paper towels. Lastly, Fondren could give its staff members training in 

which they are taught and encouraged to use more sustainable practices while they work. The staff could 

in turn encourage students to use Fondren’s materials and resources more sustainably. 

 

 

  

                                                           
23 "Hand Dryers & Accessories," Restroom Direct, http://www.restroomdirect.com/hand-dryers-vs-paper-
towels.aspx. 


