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Executive Summary 

 
Carolina Water on Our Campus: 

An Educational Outreach  

ENST 698—Environmental Capstone Fall 2013 

 

Introduction and Background  

The goal of the Carolina Water on Our Campus capstone was to create awareness and promote 

education about water use on campus. The importance and details of water use on campus are 

not common knowledge for members of the UNC community. The goals of our capstone team 

were to further promote the “Water in Our World” theme on campus, educate UNC students 

about campus water use, and add an artistic flair to a functional water management system.  

Campus Workshop with Visiting Artist Buster Simpson 

Artist Buster Simpson visited UNC to collaborate with our capstone team about a possible 

installation of info-sculptures relating to water on campus. The capstone team organized a week-

long “Water on Our Campus: Info-sculpture Workshop.” The workshop included tours of 

possible info-sculpture sites on campus, meetings with Buster Simpson, OWASA employees, 

and other interested parties, and a final presentation to UNC community members about the 

ideas generated during the week. The info-sculpture sites explored were Bynum Quad, Morehead 

Planetarium, Big Valley, Genome Central Park, Ram’s Plaza, South Campus Housing and 

Skipper Bowles Drive, and the North Chiller Plant. 

Response to the Workshop 

After the workshop, the capstone team regrouped and decided to split into smaller groups to 

pursue three different projects. The first project was a survey of UNC students designed to gain 

insights into the level of knowledge UNC students have about water management on campus. 

The second project was to design a rain garden for a specific area in Ram’s Plaza.  The third 

project focused on the history of UNC water management. 

Student Knowledge of Water Resources  

This group designed a survey to collect information about student opinions and knowledge of 

water management on the UNC campus. The survey consisted of 13 general questions that 

focused on student concern for water conservation, student knowledge of water on campus, and 

whether students were educated about water. It also had five “test your knowledge” questions at 

the end that measured student knowledge about more technical water management methods. The 

results of the survey demonstrated that while most students believe campus water conservation is 

“moderately important,” 55% of respondents believe UNC students are “not knowledgeable” 

about water use on campus. This suggests that water management education should be 

implemented at UNC. 
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Rain Garden Proposal 

The rain garden team produced a design for a future rain garden located in the Ram’s Plaza. The 

bioretention rain garden will help ameliorate several existing stormwater management issues, 

including stormwater overflow that drains into the Ram’s Head parking deck. The rain garden 

will also improve the water quality of stormwater runoff while adding a pleasing aesthetic to the 

Ram’s Plaza area. The rain garden will also include educational signage, based on the insight 

gathered from the survey, which will assist in campus education of water management.  There 

are plans in place for construction in the spring of 2014.   

 

Campus Water History as an Educational Tool 

This group worked together to document a history of water and water management on UNC’s 

campus.  A collection of historic Chapel Hill maps were georefrenced to better gauge the 

changes in landscape caused by construction, growth, and advancement of the water system. To 

accompany these maps, an account of the history of water management at UNC was written.  

The purpose of this project was to learn about campus history in order to understand why the 

university’s water system is the way it is and the changes that have been made over time to 

accommodate a growing demand for potable water.    

 

Recommendations 

This project has produced four major recommendations: 

1. Public art – In regard to the workshop, we suggest incorporating a public art piece that 

combines environmental functionality with aesthetic value in order to help educate the 

campus on water.  

2. Rain garden construction – The rain garden plan and design concept will be implemented 

on UNC’s campus during the spring of 2014. It is recommended that an education sign be 

placed in the rain garden to explain the purpose.   

3. Forum for communication – This next phase will be to create a forum upon which to 

publish our results. It will include information from the workshop, historical write up, 

survey results, and rain garden installation update. This will most likely take place in a 

blog format. 

4. Educational Material – The final recommendation is geared specifically toward education 

and outreach. It will be some sort of concise pamphlet to be distributed to the student 

body discussing the history of water and how it is important for understanding campus 

development into the future.  
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Introduction 
The campus theme for 2014 is “Water in Our World.” This theme was implemented to recognize the 

global crisis surrounding water access, hygiene, and sanitation. The Carolina Water on Our Campus 

capstone, one of four fall 2013 environmental capstone teams, sought to give the campus “Water in 

Our World” theme a campus-specific focus. This group of senior environmental students began by 

collaborating with artist Buster Simpson to find ways to integrate art in the form of info-sculptures 

onto campus sites to inform students of campus water use and water management practices. 

The overall focus for the fall 2013 capstone is to leave an imprint on the UNC campus that will 

create awareness and promote education about water use and management on campus.  The 

extensiveness of water use on campus is unknown to the average student. The goal of our capstone 

team is to further promote the “Water in Our World” theme, but to specifically focus on our campus, 

thus resulting in the overarching theme of “Carolina Water on Our Campus.” 

Our team was given the wonderful opportunity to work with Simpson in the early stages of our 

project.  Our workshop with Simpson was an enlightening experience, which forced our team out of 

our comfort zone and encouraged us to think about our theme in a more creative manner.  After the 

workshop, our team had a narrowed and cohesive plan on the best way to represent and improve 

water use on campus.  After our time with Simpson we decided that we would pursue three 

subprojects; a survey to gauge the knowledge of students regarding water use on our campus, a 

proposal for a rain garden design at one of the workshop sites, and research on the historic streams 

on UNC’s campus. These subprojects provided the opportunity for our team to return to empirical 

analysis, while still retaining the possibility of adding artistic flair. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Carolina Water on Our Campus 

  

ENVIROMENTAL CAPSTONE ENST 698—FALL 2013 7 

 

Campus Workshop with Visiting Artist Buster Simpson  
Planning and executing the “Water on Our Campus: Info-Sculpture Workshop” with Buster Simpson 

was a whirlwind of meetings and activities.  Our team of seven capstone students was given one 

month to plan the workshop and prepare for the arrival of Simpson, a world renowned artist who is 

famous for combining elements of environmental utility with public art.  While the workshop was 

intellectually stimulating, the ultimate goal was to design a permanent installation to later be 

constructed by Simpson on the UNC campus.  

Simpson was first summoned to Chapel Hill in the spring of 2013 by Professor Jim Hirschfield, the 

chair of the Studio Art Department. His first visit included a public lecture and plans to return in the 

fall to potentially design a permanent instillation.  By the fall of 2013, the reins for Simpson’s 

second visit had been passed to Sally Hoyt, a stormwater engineer for UNC’s Energy Services 

department, who connected with the Institute for the Environment to employ a capstone team to help 

with the workshop. 

With the hopes of raising the potential for a public art piece to double as an educational tool 

explaining water use on our campus, Hoyt selected a number of sites where a public art piece would 

be both appropriate and educational (Figure 1). From there, the list was narrowed down to seven 

sites where we believed a public art piece would be best received by the campus and community. 

Each student was assigned a site to conduct research on and present to Simpson during the 

workshop.  Each site had a different theme, which was used as a “selling point” for the workshop.  A 

brief overview of each site, along with a public invitation, was distributed throughout the community 

in both emails and paper form.  See Appendices A and B for copies of these documents.   

Upon Simpson’s arrival, he was given a tour highlighting the seven sites.  At each site, the student in 

charge gave a brief overview of the history and function of the site and the estimated viability of 

installing an info-sculpture at the location.  In the ensuing days, planning sessions were held for each 

specific site.  During this time, capstone students, Simpson, and interested members of the 

community collaborated to conceptualize possible installations.  After a week of these sessions, the 

workshop concluded with a presentation.  Each capstone student gave a summary of what was 

discussed at their site, and what they hoped could be accomplished at each site in the future, both 

over the course of the semester and in the long term.  See Appendix C for the presentation, given on 

the last day of the workshop.   
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Figure 1. Map of possible site locations discussed.  This list was narrowed down to seven sites.  
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Bynum Quad 

The main feature of Bynum Quad is the fountain located in the center. During the discussion, which 

included capstone student Maggie Conner, Buster Simpson, and OWASA staff members Pat Davis 

and Greg Feller, it was decided to focus on the fountain, to avoid having an info-sculpture competing 

with it. This site has the potential to teach the public about potable and reclaimed water use. The 

beautiful fountain provided a great starting point for discussions about water. 

The themes of the Bynum Quad site were potable and reclaimed water use, and water conservation. 

The fountain itself uses potable water, which seems wasteful as it requires a lot of energy for treat-

ment. However, it would be difficult to use reclaimed water to supply the fountain, because there are 

no reclaimed water pipes that extend north of South Road. It would be too expensive and compli-

cated to attempt to put in a reclaimed water pipe that would reach the fountain. Instead, we discussed 

the option of using harvested rainwater to supply the fountain. There is a possibility of redirecting a 

downspout from one of the buildings uphill of the fountain, or placing a rainwater cistern somewhere 

nearby the fountain, or even incorporating it into the aesthetics of the fountain. The fountain has 

space in the center of the water spouts that could be used for such a rainwater cistern. As an outcome 

of this project, Hoyt is adding Bynum Quad to the list of recommended campus stormwater projects. 

She would like to incorporate a cistern to supply harvested rainwater to the fountain. 

The team discussed several ideas for a temporary installation at this site. Simpson suggested 

experimenting with the acoustics of the fountain by placing objects in the water, and letting the 

water fall onto them to create music. The objects he suggested using were water bottles, since that 

would create room for an educational discussion about bottled water’s impact on the environment. 

The plastic water bottles could be arranged in such a way as to create an image or a pie chart when 

viewed from above. The bottles would be weighed down so they would float in the proper orienta-

tion, and painted different colors to create the educational image. Other ideas discussed included 

chalk art around the fountain, with short poetic phrases about water around the edge of the fountain. 

 

Figure 2.  The central fountain in Bynum Quad.  
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Morehead Planetarium  

The Morehead Planetarium site was chosen because of its historic appeal and its location on campus. 

Surveying the site and speaking with a variety of people who work at the planetarium, including 

Nathan Davis, the building manager for the planetarium side of the building, Chuck Lovelace, the 

director of the Morehead-Cain, and Karman Kent, an advisor at the Morehead-Cain, made it 

apparent that the right location for some kind of info-sculpture or permanent piece was on the south 

side of the building. It was important to interview each of the above parties because they represent 

the building staff that work in the Morehead Planetarium building, and would therefore most often 

see and interact with an info-sculpture. The Morehead Planetarium building houses the Planetarium 

and the Morehead-Cain Foundation facilities and staff, so it was important to interview staff from 

both parts of the building so that a wider variety of perspectives and suggestions could be accounted 

for when making decisions about a potential info-sculpture. The south side of the building was a 

great spot for such an art piece because the open landscape did not impose any major restrictions. 

The consensus from the staff members was that they would like to see an art piece that was both 

interactive and kid friendly, considering the large number of young children who make use of that 

area on a regular basis. 

In a meeting with the capstone group and a discussion of the merits of this site and the Big Valley 

site, it became apparent that there was a natural thematic linkage between the two sites. The 

Morehead Planetarium is built at a watershed divide, and the Battle Grove site is located down the 

watershed and is linked to the Planetarium by a historic stream. From that point on the plan was to 

install permanent pieces that would link the two sites together thematically. It also became apparent 

that the arboretum was in between the two sites, linked by the historic stream, and then further down 

the watershed and down the same historic stream was the entrance to Battle Park. In a meeting with 

Margo McIntyre and Stephen Keith, the curators of the arboretum and Battle Park respectively, ways 

that could potentially create pieces of art that fit with the unifying theme of the watershed and the 

historic stream were discussed. McIntyre made helpful suggestions as to the locations of potential 

pieces; however, the primary work being undertaken by the Arboretum at that time was the 

restoration of pathways that had been destroyed by a flood in the summer, so the two projects were 

not obviously compatible. The most fruitful discussion was with Stephen Keith, who said that he 

was planning on recreating the entrance to Battle Park and could benefit from collaboration. He 

suggested that the proposed sculpture would likely work well alongside the re-creation of the 

entrance, and would add an artistic element. 

During the workshop a number of professionals including UNC Arborist Tom Bythell, UNC 

stormwater engineer James Ellis and others gathered to discuss an artistic vision for the site. The 

group came up with a number of different ideas, but the most significant one was that of an 

interactive pump. Anyone passing by could use the pump as a hand-washing station and the water 

that came from the pump would be collected and sent down a pipe that would supply extra water to 

the Big Valley daylighting project. The most significant concern with this proposed plan was the 

health and regulatory barriers that would likely arise. Common sources of water are always a 

concern, and a common source that is particularly targeted to young children is especially difficult to 

gain approval for. The piece would include another interactive aspect in the form of a periscope that 

looked down into the pipe so that people would be able to see where the water was going, and would 

potentially contain an educational and interactive aspect that demonstrated how that water directly 

interacted with the Big Valley stream. The overall goal of this sculpture was to increase the 
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awareness of the average passerby as to the vast array of piping underneath the campus and how 

water is transported around campus using that piping.  

 

 

Figure 3.  Proposed location of a hand washing station at the Morehead Planetarium site. 
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Big Valley 

Big Valley, as named by UNC campus staff, was another site considered for having an art piece 

installed. The site is located at the corner of Country Club Road and Raleigh Street, and has great 

potential, as the area is essentially empty. There is an underground stream, Battle Branch, which 

goes from Morehead Planetarium through the Arboretum, and connects to Big Valley with an 

opening at the eastern end of the site. Battle Branch then continues all the way through Battle Park 

as a visible stream. Currently, a project is underway to get the underground stream daylighted as part 

of a master plan involving stormwater management. The process of day lighting a stream involves 

digging up the area where a stream was replaced by a pipe and recreating the original path of the 

stream above ground. The benefits of doing so include stormwater collection and flooding 

protection, providing a habitat for wildlife, and making the area more visually pleasing and 

encouraging more visits to the site. Also, with the design plan for the stream, there are additional 

benefits brought on by the new vegetation that will be planted within the stream that will remove 

nutrients and aerate the moving water. The 30% design proposal, accredited to the UNC campus 

staff and consulting biohabitats, shows the stream’s day lighting beginning where an underground 

pump exists, connecting to another underground pipe stemming from McIver dorm and ending at the 

stream’s preexisting exit area just before Battle Lane. The stream is planned to have alternating 

water pools and pebble bridges covered with vegetation that will gradually clean the water as it 

flows downstream. With the design proposal being completed, the next step for the stream 

daylighting is funding. Hoyt is currently planning to apply for grant funding in the spring of 2014.  

There were several ideas that were offered to coincide with the stream daylighting. Because the site 

has such a low traffic volume, one of the ideas was to create a sculpture that would act as a water 

and bath source for pollinators in the area. Pollinators have a significant role in environmental 

management and greatly depend on calm water sources; thus the basis of this idea was to bring to 

light the importance that even the smallest drop of water has on any organism. Another idea for the 

site was to have a manual pump installed above where the underground pump already existed. The 

manual pump was inspired by Simpson, who would also be the creator of the pump itself. The new 

pump would lead water into an overflow basin that, when full, would allow water to trickle down 

into a watershed and channel, which would then reconnect to the original stream. The idea was that 

this new pump could possibly serve as a new student tradition. A significant theme of the site was 

the continuous flow of water, hence many ideas for Big Valley coincide with those for the Morehead 

Planetarium. 
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Figure 4.  Aerial photograph of Big Valley.   
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Genome Central Park 

Another of the sites considered for an info-sculpture or art installation was the Genome Central 

Park.  It is a centrally located site located near the Kenan Football stadium.  It is the new location for 

this year’s Tar Heel walk before home football games.  Activities and a stage are located in the park 

prior to football games.  One of the benefits in considering this site was the publicity from UNC 

students as well as alumni and visitors for football games as it would be a good location to promote 

water use due to the high volume of foot traffic during the games.  Additionally, many students have 

introductory lectures in the Genome Sciences building.  This site would still receive good exposure 

throughout the year to the students who have classes in this building.   

Central Park was considered because it incorporates some of the important water themes that the 

workshop aimed to highlight. This site is an ideal location for water use education because the main 

focus is the theme of water reuse and reclaimed water.  The Genome Sciences building is built with 

the low-flow toilets, which would contribute to the theme of water use and reuse. The actual site is 

located over a cistern that collects rainwater from the roof of the Genome Sciences building.  The 

water collected is used in the low flush toilets and used to irrigate the football field.  The presence of 

the cistern is not widely known, so it would provide an excellent opportunity to provide an education 

component about the importance of reclaimed water.  This site has the potential to be very 

meaningful for water use, especially with the large role the Central Park now plays for home football 

games. Furthermore, it is located over the “Meeting of the Waters” historic stream, which ties into 

the historic aspect of campus to this more modern addition. 

This site was a tricky option because of the logistics of the site use.  For recent home football game 

activities, a stage was set up in the bottom of the park. Thus, a large feature in the middle might 

obstruct views and negatively impact the use of this site.  However, areas of landscaping and 

locations around the edge of the park would provide a good opportunity to add a feature.  One of the 

ideas mentioned was to include a screen shot of the site on the windows of the Genome Sciences 

Building.  This picture would show where the historic rivers were located.  Another idea discussed 

was to somehow enhance the sound of water as it flows into the manhole or into the pump.  This 

would make visitors aware of the movement of water at the site.  One of the main ideas that was 

most practical and could be installed in the near future was an artistic manhole cover for the site that 

would bring attention to the historic streams and the presence of the cistern.  An important aspect of 

the cover is that it would need to draw the attention of visitors.  The cover could show the direction 

of the historic streams through the site and could include some sort of reference to the cistern at the 

site.  This cover would be an excellent immediate addition to the site because it is discrete and would 

not distract from the home football game festivities but would provide an interesting hook to inform 

people about the water themes at the Central Park location. 
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Figure 5.  Central Park near Genomic Sciences building.   
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Ram’s Plaza 

An additional site that was discussed as a possible location for an info-sculpture was Ram’s Plaza, 

located in the heart of South Campus.  Located within the plaza is Ram’s Head Dining Hall and 

Ram’s Head Student Recreation Center.  This was chosen for a variety of reasons.  First, there are 

several water-themed aspects to the site.  A cistern, installed in 2009, is located under the plaza, 

above the parking garage.  Water is collected from the rooftops of the surrounding buildings and 

drained into the cistern.  This non-potable water is used for irrigation purposes in the plaza.  A 

parking garage is located directly underneath; although this is not technically a green roof, it is 

considered “landscape over structure.”  Another important aspect of Ram’s Plaza is the great amount 

of daily traffic.  Students, the majority of whom are underclassmen, walk through the plaza every 

day.  Also, many football and basketball fans walk through the plaza during game days.  Previously, 

there have been discussions about installing public art in Ram’s Plaza, further strengthening this site 

as a possible location.  

Participating in the discussion were capstone students, Simpson, Ellis, and Bythell.  The discussion 

focused on an area located right outside the plaza.  A small grassy area had been discussed 

previously as a location for a rain garden for stormwater management.  Runoff carries leaves and 

pine needles that clog the inlet grate, resulting in flooding of the nearby Ram’s loading dock.  A bio-

retention rain garden would reduce the effects of the runoff, improving water quality and reducing 

flooding.  A small swale is located between the cistern and the proposed rain garden.  Simpson 

envisioned installing a pump in the plaza that would drain through the swale and into the rain 

garden. Currently, Simpson is applying for funding to pursue this idea.  This site was chosen over 

the others for many reasons.  Most importantly, its location on South Campus, which is new and less 

constrained than some main campus historic sites, which makes it more likely to win approval.  

Furthermore, the abundance of water aspects at this site makes an optimal location for both 

education and function paired with the rain garden.   

 

Figure 6.  Aerial view of Ram’s Plaza.   
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South Campus Housing and Skipper Bowles Drive  

One of the more recent areas on UNC’s campus to be converted from forested to developed 

landscape, the South Campus and Skipper Bowles Drive area was developed in the 1970’s as a 

consequence of the university’s rapid growth. Today, South Campus housing is the premier location 

for underclassmen housing, which over 3,000 UNC students call home. Skipper Bowles is the 

avenue to reach Kenan-Flagler School of Business, the legendary Dean Smith Center, Koury 

Natatorium, and several parking venues. The rapid rate at which South Campus has changed has 

caused a drastic spike in impervious surface coverage, which in turn has stressed downstream water 

quality and stormwater management strategies. Moreover, South Campus was developed before 

federal mandates for stormwater management came into effect in 1987 (EPA). For instance, the area 

was developed on a stream channel and also in the floodplain, which would fall short of 

development standards today.  

For the workshop with Simpson, the choice of a South Campus site focused on a vegetated area in 

front of Craige dorm. Topographically, the area in front of the dorm is a shallow basin, filled in with 

trees and other vegetation. A boardwalk extends from the street corner of Manning and Skipper 

Bowles drive to the entrance of the dorm. The idea was to redesign the vegetation in the area, which 

has fallen victim to lack of maintenance and invasive vines, to make the area a stormwater wetland. 

The additional impervious surface coverage increases the flow of stormwater runoff,which in turn 

widens stream channels and increases erosion. This results in a decrease in water quality. The area 

could be deliberately naturalized and serve as a natural buffer to slow down the flow of stormwater 

runoff.  

Thus, an avenue for artistic 

inspiration came from 

incorporating a symbolic 

beaver habitat into the 

wetland. The artwork would 

represent the way in which 

beaver dam naturally slows 

the flow of stream, and the 

area behind the dam has trees 

that are poetically dying in 

service to the creation of a 

new habitat. The art work 

would theoretically use 

materials from vegetation 

removed from the wetland to 

create a new wetland 

environment. 

 

 

 

 

Figure 7.  Aerial view of South Campus and Skipper Bowels Drive.   
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North Chiller Plant  

The final site considered, the North Chiller Plant, is located between the Genome Sciences 

Building parking deck and UNC Hospitals. The plant is used to cool the fluid that circulates 

throughout the campus to a usable temperature.  The cooled fluid removes heat from laundry 

facilities, hospital appliances, and HVAC units on campus. Water is sprayed over these pipes, 

and evaporative cooling disperses the heat so that it is available to circulate and be used again. 

As a structure that uses 45-55% of our University’s water supply, its presence on campus is 

immense, yet quiet. The amount of water used to cool the infrastructure is enormous, but has 

been reduced by 30% due to the recent switch to reclaimed water. Instead of using potable water, 

it uses reclaimed water for the chilling process. To drive this process, the plant highlights the 

importance of the water-energy nexus, the interaction of water and electricity use and 

production.    

The North Chiller plant is crucial to the 

University’s infrastructure, yet little is known 

about it in the general student body. The 

specific site is a bridge that views the side of the 

plant, and leaves a lot to the imagination. The 

bridge is used primarily by the medical students, 

employees, and staff who park in the deck 

leading to the hospital. The meetings with 

Simpson provided a lot of interesting, and 

informative, ideas about the site. The idea of an 

info-graphic seemed to be most appropriate at a 

location such as this, and the blank concrete 

walkway provided some room to work. A bar 

graph running the length of the bridge would 

catch the eye of pedestrians using the bridge.  

Such a graphic could use the bars on the side 

railings to provide a temporary art piece, and 

depict comparative resource consumption, with 

each bar representing a building on campus. To 

highlight the energy-water nexus the bars could 

show water consumption one way, and energy 

going the other.  The last idea was to use the 

blank side of the plant to show an info-graphic; 

either to hang something, construct art, or 

project an image at night. 

 

This seemed like the least viable of the ideas because of administrative permission required to 

create something on the side of a University building, and a projection would only be viewable at 

night time. Ultimately, the team decided not to pursue this site because of the low visibility by 

undergraduate student body.  

 

 

 

 

Figure 8. Walkway at the North Chiller Plant  
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Response to the Workshop 
Overall, the workshop was an intellectual success.  Various members of the community and 

UNC facilities worked alongside the capstone students.  Several ideas were generated and water 

themes, both local and global, were discussed.  Simpson provided a unique and artistic view 

point that was new and exciting for many of those involved.  Currently, he is applying for 

funding in the hopes of installing an info-sculpture at the Ram’s Plaza site in the spring of 2014.  

After the workshop was over, the capstone team regrouped and discussed possible directions for 

the remainder of the semester.  Several ideas were generated based off our experience during the 

workshop week.  Eventually, we decided to split up into three groups and pursue different, small-

scale projects.  

The first group chose to design a short survey to assess the average UNC student’s knowledge of 

water on campus.  The idea for the survey was a response to our surprise at how little, even as 

environmental students, we knew about certain water issues on campus such as green roofs, 

stormwater management, and reclaimed water.  Many of these water-themed aspects of UNC 

were brought to our attention during the workshop. The goal of the survey was to better 

understand what students know and what they should be educated about.  

The second group chose to focus on researching and designing the rain garden near the Rams 

Plaza.  After spending the beginning of the semester researching potential sites for an artistic 

addition, the collective group decided this would be the most feasible spot to spend our 

focus.  The purpose of reworking this site is to help reduce the flooding that occurs in the bottom 

of the Rams Dining Hall building.  This ties together our work from the beginning of the 

semester of focusing on stormwater and allows us to apply our knowledge of environmental 

science to improve conditions. 

The third group worked to document a history of water on UNC’s campus.  A set of historic 

Chapel Hill maps were georeferenced to highlight the changes that have occurred on and around 

campus since UNC was built. In order to give a better understanding of the dynamics of water on 

campus, maps detailing the location of underground springs and streams, piping blueprints, and 

soil surveys for the UNC campus were overlapped. These maps are meant to serve as references 

for how water moves, specifically stormwater, so as to be related to the bioretention garden 

being installed at Ram’s Plaza. The historic documentation of these maps provides further 

reference for why a bioretention garden would be needed in this area.  To complement this 

collection of maps, research into UNC’s history of water management was conducted,  followed 

by an account of this history written in the hopes of further educating the public about the 

changes that the University has seen with respect to water management.   
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Student Knowledge of Water Resources 

Introduction 

The fall 2013 Carolina Water on Our Campus capstone team wanted to make sure UNC students 

are aware of and understand the purpose of the rain garden project.  We also wanted to gather an 

idea of students’ knowledge, opinions and concern about water use, conservation and stormwater 

management on campus. The results of the survey were analyzed and the resulting 

recommendations used to supplement the rain garden project.  In order to design the most 

effective educational material, we first needed an idea of how much UNC students know about 

campus water conservation and management.  A survey was conducted to collect information 

about student knowledge and opinions of water projects on campus.  

 

Methods 

The team determined that the survey did not require review and approval from the Institutional 

Review Board (IRB).  This decision was made after careful review of the IRB’s policies and 

definitions of student research versus class projects.  This survey falls under the category of a 

“class project.”  The data is not intended to be used to “develop new or expand generalized 

knowledge.”  Instead, the survey is gathered information to be used as an educational exercise 

and a means to create a way to convey information the UNC student body.  Although the 

subjects, UNC students, are considered human subjects, no personal information that could be 

used to identify the individuals was collected.  All participants voluntarily chose to take the 

anonymous survey.  A paper survey was used instead of an online survey, eliminating concerns 

about email addresses being revealed.  There are no plans to publish the data.  However, if future 

capstone teams decide to use the data gathered in this survey for additional purposes, IRB 

policies need to be reviewed once again.  If the new project were to be considered “student 

research,” approval would need to be obtained. 

The survey consisted of a single page, front and back.  It contained 13 general questions about 

students’ knowledge of water use on campus, as well as questions about what efforts students 

were willing to make to use water more efficiently on campus. The survey also contained a short, 

five-question “Test Your Knowledge” quiz at the end. These five questions tested students’ 

knowledge of water-related terms (such as the definition of “reclaimed water”) and water 

management on campus. We also asked students for their majors and their year in school, so we 

could get a deeper understanding of the demographics of the students.  A copy of the survey is 

included in Appendix D.  After students took the survey, we gave them the correct answers to the 

quiz questions. We collected 100 surveys from students on campus with a convenience sample. 

This was accomplished by approaching students in common areas on campus, such as the 

Student Union and Lenior Dining Hall. Candy and granola bars were offered as incentives to 

complete the survey. Most students were happy to help, but a few students seemed annoyed 

when we approached, and declined to complete the survey.  We also handed out surveys to 

students in our classes, although we tried to avoid Environmental Studies classes to avoid any 

bias in the survey. After the surveys were complete, the data was analyzed.  Seven surveys were 

considered incomplete, and therefore were not included in the analysis, leaving a sample size of 

n= 93.   
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Results 

The results found most informative are given below.  A complete compilation of results can be 

found in Appendix E. 

 

Question 4.  If yes to question 3 (do you live in an on campus dorm?), has your Resident Advisor 

ever talked to you about water conservation?  (Results are broken down into those who lived in 

an on campus dorm, n=33). 

 

 

Question 8. As a part of your tuition and fees, you pay a $4/semester renewable energy fee. What 

is your opinion of this fee? 

 

 

Question 9.  What would you think of an additional fee allocated for water projects on campus? 

 

 

Question 10.  In your opinion, how important is it to reduce water consumption on campus? 

 

 

 

Answer Count Percent

A. Yes 4 12%

B. No 29 88%

Answer Count Percent

A. Too high 8 9%

B. Acceptable 41 44%

C. Too low 21 23%

D. No opinion 23 25%

Answer Count Percent

A. Approve 35 38%

B. Not approve 13 14%

C. Include in renewable energy fee 17 18%

D. No opinion 18 19%

Answer Count Percent

Very important 23 25%

Moderately important 53 57%

Indifferent 9 10%

Somewhat important 7 8%

Not important 1 1%
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Question 13.  Overall, do you think UNC students are knowledgeable and concerned about water 

use on campus? 

 

 

A “test your knowledge” section consisted of five multiple choice questions testing the student’s 

general knowledge of water and knowledge of water on UNC’s campus.  

 

 

Discussion of Trends 
The general trend that emerged from the survey was that UNC students are moderately 

concerned about water conservation on campus;  however, they are only somewhat 

knowledgeable.  Only twelve percent of students living in dorms reported receiving information 

from their Resident Advisors (RA) on water conservation.  Only one of those students was a first 

year.  The majority of respondents, 67 percent, either approved or would approve of a higher 

renewable energy fee.  However, 25 percent of students had no opinion, a trend that was 

observed throughout the opinion questions.  In addition, 38 percent of students would approve of 

an additional fee for water projects, whereas 14 percent would not.  However, several 

respondents questioned the purpose of such a fee and inquired as to what was meant by “water 

projects.”  This further shows the students’ lack of knowledge of water on campus. It is 

important to note that students recognize this lack of understanding; 55 percent said that they 

believe the UNC student body is not knowledgeable about water use and conservation.    

 

While 77 percent of respondents classified the need to reduce water consumption on campus as 

either very or moderately important, the “test your knowledge” section of the survey shows that 

student understanding of water management is lacking. Out of five questions, the average 

number correct was three.  Only 30 percent knew that reclaimed water is treated wastewater.  If 

more students knew what reclaimed water is, they may be more apt to use it for various domestic 

uses such as flushing toilets, watering lawns, etc.  In general, respondents thought that a 

rainwater collection cistern was located at Morrison Residence Hall, when the correct answer 

was Ram’s Plaza.  

 

 

 

Answer Count Percent

Knowledgeable and concerned 12 13%

Knowledgeable and not concerned 30 32%

Not knowledgeable 51 55%

Question Count Correct Percent Correct

1. Impervious surface identification 86 92%

2. Potable water definition 65 70%

3. UNC toliets use potable water 62 67%

4. Reclaimed water definition 28 30%

5. Cistern location 45 48%
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Recommendations  

Several recommendations can be made based of the information gathered in the survey.  First, 

we recommend that RAs be educated on general water conservation during their general training 

before the school year.  First years are required to live on campus.  If RAs educate students on 

ways they can reduce their water consumption in the dorms, significant amounts of water could 

be saved. The RAs are required to hold monthly activities for their residents, which could serve 

as a forum for education.  This could be as simple as explaining that the production of energy 

requires water, so by turning off their room light when they leave, they will save hundreds of 

gallons of water.   

Secondly, we recommend an effort to be made to educate the students on water management on 

campus.  This could be done through a short, in-person presentation conducted by the Energy 

Services Department during first-year orientation that highlights the major efforts UNC makes to 

conserve water. This would be more effective than a paragraph in the orientation manual, as 

students would be able to ask questions and receive correct information.  We suggest focusing on 

explaining the location and purpose of green roofs, cisterns, rain gardens, and the reclaimed 

water system.  Also, it is important to educate the students on the different definitions of 

reclaimed, potable, and grey water and how they can safely use these different types of water for 

various domestic uses.    

Third, we recommend that an educational sign to be put in the rain garden.  On the sign, we 

suggest putting general information about water management on campus.  For example, pose the 

question “What is the purpose of a rain garden?” Underneath should be a simple, yet accurate 

answer such as “A rain garden filters stormwater runoff, resulting in improved water quality.”  

Other suggestions include a “Did you know?” section with facts about UNC’s water 

management.  For example, it may list the locations of other rain gardens, cisterns, or green roofs 

on campus.  In general, we hope that this rain garden, in addition to improving the quality of 

water, will be used as an educational tool to inform those who pass by it about water 

management on UNC’s campus.  This is discussed further in the following section, “Rain Garden 

Proposal.”  
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Rain Garden Proposal 
After the workshop with Simpson, the capstone team decided that it would best to focus on a 

single site.  After discussions of the potential info-sculpture ideas for the sites researched, it was 

determined that Ram’s Plaza would be the most feasible location for implementation on a short 

timescale.  The rain garden team’s objective was to create a proposal, complete with calculations 

and sketches that could be submitted once construction began for the garden.  

The Ram’s Plaza site was chosen in part because it is a project that is already being taken on by 

the Energy Services Department. The bioretention rain garden was already going to move 

forward but a design was needed. The capstone team saw this as a great opportunity to combine 

the results of the workshop with its plans to move forward for the remainder of the semester. It 

was a unique opportunity to create tangible and short-term positive change on campus.  

The site is particularly prone to flooding because upstream debris collects and clogs the drain 

outlet in the area during rainstorms. When the area floods, the Ram’s Head Parking Deck also 

often floods, which causes a great deal of damage. In addition to improving water quality on 

campus, the bioretention rain garden will help to manage this clogging of the drains and prevent 

future flooding.  

In order to design this rain garden, the team did a substantial amount of background research on 

rain garden construction. This allowed the team to formulate a general idea about the 

construction process and requirements. After the research had been completed the team met with 

UNC stormwater and landscape management staff to discuss how to apply the research gathered 

specifically to the Ram’s Plaza site. The area that the rain garden should occupy was decided 

upon as well as the general layout of the rain garden. From that point on, the team worked out 

the specifics and compiled a design proposal. The methods, discussion, and recommendations of 

the rain garden team are compiled in much greater detail in Appendix F.  

 

Educational Function of Rain Garden 

The site for the rain garden is at a location that many students living on South Campus pass by 

on a regular basis. The capstone team determined that this would be an ideal location to educate 

the campus about stormwater management and water use.  We wish to convey the functional 

purpose of the rain garden to students and community members that pass by; the most direct and 

the most simple method is through an information sign near the garden. We propose a small sign 

or plaque in the immediate vicinity of the garden that displays the name of the garden and the 

idea behind the BMP. This will be complemented by longer signage up in Ram’s Plaza, next to 

the sign about the cistern.  

The short sign can be located at the southernmost corner of the rain garden, near the crosswalk 

which crosses Ridge Road. This is an ideal location for it because of its high visibility to foot 

traffic from students using the trail behind Ehringhaus Fields and Avery Dorm. Students going to 

the popular store Ram Market will see it as well. This should be a simple sign that has the name 

of the rain garden, if it’s named after a person or sponsor. It should also include the basic 

function of a rain garden. For example, “This Rain Garden serves to reduce stormwater runoff, as 

well as phosphorous and nitrogen loading into our watershed. Please respect and enjoy this 

area!" 
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We propose a more detailed sign to be placed in Ram’s Plaza. In addition to the above 

information being included, it can give a brief breakdown of how a rain garden works. First it 

can give the advantages of BMPs, a low-cost, natural, and aesthetically pleasing way to slow 

stormwater runoff while treating the runoff. Then it will show the drainage area that the garden 

treats to show its effectiveness. It can also show the cross sectional diagram, to show off the 

interconnectedness of the pipes, garden, and cistern. Lastly, it will include the types of functional 

soils and flowers in the garden.   

A graphic designer would be instrumental in creating an easy to read, in-color sign to convey this 

information. A way to cement the idea of BMPs as modern and efficient is to include a QR 

barcode on the signage. Students passing by can scan the code and their smart phones will 

immediately take them to a website set up with even more information about BMPs and water 

conservation. This is a free, popular, and useful app that is well recognized and used. Included on 

the website can be the locations of other rain gardens, figures for the amount of nitrogen and 

phosphorous saved per year, and other sections of this report. This can be a way to show maps of 

the sites and a short summary of the historic streams.  
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Campus Water History as an Educational Tool 

 

Georefrencing Historic Maps  

The primary program used for projecting different maps was ArcMap. ArcMap is a geospatial 

processing program used to view, edit, create and analyze data. The map-making procedure was 

split up into two main sections: Ram’s Plaza displays and Historic Campus Maps. Maps are in 

Appendix G. 

In order to better portray the landscape surrounding Ram’s Plaza and gain usable knowledge for 

the rain garden, various shapefiles taken from facility resources were placed over aerial photos, 

soil surveys, and drainage areas. A shapefile is a geospatial set of data that is projected in a point, 

line, or polygon form. The shapefiles used for the Ram’s Plaza displays included line datasets of 

current streets, underground streams, and stormwater pipes and also polygon datasets of the 

infrastructure for the UNC-Chapel Hill campus and the stormwater drainage area. Each shapefile 

was individually placed into ArcMap on top of the aerial photos and soil surveys so that the 

current land structure and its geological content could be appropriately analyzed. The aerial 

photo map is useful because it is easily identified as Ram’s Plaza and gives a basic view of 

where underwater pipes are. The soil survey identifies the locations of Ram’s Plaza that have the 

most compatible soil for a rain garden. 

The next section worked on was the Historic Campus Maps, which included past campus maps 

and a historic streams shapefile. These were made from old campus maps georeferenced using 

the previous streets shapefile. Georeferencing is the process of giving geographic coordinates to 

a dataset that isn’t projected by matching it to a dataset that is projected with coordinates. This is 

done by selecting a point on the desired map and then selecting its matching point on the 

referenced shapefile; these are called control points and at least three are needed to make an 

accurate georeferenced projection. Maps from 1795, 1911, 1925, 1932, and 1958 were all 

georeferenced and sectioned in respective layers so that all maps from each time period could be 

projected side by side to recreate the town of Chapel Hill and the UNC campus as well as 

possible. These sets of maps are useful because they show how the UNC campus developed over 

time. After campus maps were georeferenced, a historic stream shapefile was made based on the 

old drawings of streams that used to run through campus. A line shapefile was created simply by 

tracing streams on these maps. Considering the primary objective of the Water on our Campus 

project is to educate the UNC students on all things related to campus water, this shapefile of 

historic streams serves a significant role in enlightening everyone about how the development of 

this school disrupted the natural environment of the area. 

 

Historic Water Management on Campus 

Before departing, Simpson gifted each member of the workshop with a piece of yellow chalk 

wrapped in a piece of paper that obliged the recipient to “Chalk Sweet Messages to the 

Watershed.” His message was not just a clever pun, but rather a task entrusted to the capstone 

students to encompass water’s cultural significance with its role within more objective academic 

disciplines to create a unique educational tool. In doing so, the meaning of water’s existence 

transcends biological necessity and connects members of the community in such a way that 

traditional scientific education does not have the capacity. For Chapel Hill specifically, as a town 

devoted to historical preservation, the mention of water should not be overlooked as a potential 
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tool for community outreach and engagement. The history of water on UNC’s campus 

inextricably follows the development of the university which has gained a reputation of global 

prominence. 

The Old Well is a campus icon. It is a crucial part of UNC’s image as much as it represents how 

water and development emerged together with the growth of the University (Figure 9). The mid-

nineteenth century was a trying time for the university.  The topography and location of Chapel 

Hill cites important factors in the development of water resource management.  Several sites 

competed to be the home of the University of North Carolina, but it wasn’t until 1792 that New 

Hope Chapel Hill, a “ridge, laced with springs”
i
 was chosen. 

Fast forwarding nearly a century, the great university enterprise was temporarily disrupted.  The 

devastation caused by the Civil War, in addition to on-campus violence by the Ku Klux Klan
ii
, 

forced the university to shut down from 1870-1875.
iii

  Twenty years later, the university’s sixth 

president, Edwin Alderman, commissioned to remodel the Old Well in an attempt to help North 

Carolina free itself from the post-Civil War era, renew its loyalty to national union, and invest in 

public education and industrialization
iv

” Thus, in 1897, Alderman oversaw the construction of 

the new Old Well, modeled after the Temple of Love in the gardens at Versailles”
v
 (Figure 9). 

Alderman hoped that the allusion to a great architectural achievement through the design of the 

new Old Well would inspire a “a pitiful, yet beautiful, illustration of the way Democracy cries 

out for beauty to give it backbone—spiritual backbone—that will make it so strong that it can 

and will defy self-gratification, mobs, and red terrors.”
vi

 

Since the beginning of the university, the Old Well was the primary supplier of water until the 

mid-nineteenth century.
vii

 As the student population grew and the demand for water increased, 

university developers began to utilize the springs around campus as water resources. The most 

prominent of which can still be seen in Coker Arboretum, behind the Chapel of the Cross.
viii

 

They began digging wells at the sites of the springs to make the water easily accessible. One of 

these wells, belonging to the steward of the students who was responsible for cooking and 

cleaning in the residence halls, was rediscovered in 1995.
ix

 By the 1890s, problems with well 

water and increased demand forced the university to develop water treatment strategies. For 

instance, the death of three students from typhoid fever forced authorities to fill the contaminated 

well, cutting up a significant point of water access.
x
 Thus, in 1894, the University developed a 

steam pump system south of Phillips Hall and Memorial Hall pumping approximately 1,500 

gallons of water per day to campus.  

Within a decade, the University was rapidly innovating methods for fresh water delivery to 

campus. The next proposal suggested taking water from Bolin Creek via steam pump and storing 

it on tanks on top of South Building. Having the capacity to pump 15,000 gallons of water per 

day, this elaborate stream system would draw water from what is today Umstead Park all the 

way to campus
xi

 (Figure 10).  By 1902, the University put up $7,000 of its own capital in 

combination with $5,000 from the state legislature to construct an eight-foot standpipe near 

Swain and Smith Halls to hold 80,000 gallons of water, as well as a small gasoline engine to 

drive the pumps at Bolin Creek to now pump 25,000 gallons of water per day.
xii

 Twenty years 

later, in 1922, the university began to acquire water from Morgan Creek, and also to build a new 

water filtration plant, which can still be seen at Phillips Annex (Figure 11).  At the time, the 

campus was treating 1 million gallons of water per day.
xiii
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In order to continue to accommodate municipal and university growth, the Conservation Corps 

of America built University Lake, a reservoir feeding water to the campus water treatment 

facility mentioned previously. By 1959, the water filtration facility was replaced with one built 

on Jones Ferry Road, pumping five million gallons of water daily to campus, increasing to ten 

million gallons per day in 1975.
xiv

  By the late 1970s, the demand for water was exceeding the 

capacity for University management. Moreover, water resource ownership between the 

university, Chapel Hill, and Carrboro was creating inevitable tensions. Thus, by 1977, the three 

united to create Orange Water and Sewer Authority to collectively manage water for each entity.  

Today, OWASA treats 20 million gallons of water daily.
xv

 

An important aspect of university development and water quality is the advent of stormwater 

best management practices.  For the first one hundred years of UNC’s existence, the campus 

development “consisted of a small number of buildings atop a hill, surrounded by agriculture and 

forest land uses,” such that “the runoff from the campus could infiltrate or reach the headwaters 

of small stream.”
xvi

 Thus, most of the development occurred where the buildings could access 

wells and streams. However, as automobiles became an important factor in university 

development, the amount of impervious surface increased, which prevented runoff from rain to 

infiltrate ground water and also sped up the rate at which stormwater entered the streams.
xvii

 

Moreover, from the 1930s to the 1970s, many of the streams on campus were piped to pave way 

for development, while there were no wetland, stream or floodplain regulations that prevented 

this.”
xviii

 This development pattern mirrors much of what happened along the East Coast. Hoyt 

speculated that very few places “developed following an environmentally sensitive long-range 

plan,” citing the potential that “stream corridors could have been preserved or stormwater 

management could be incorporated with the landscape."
xix

 

By 1987, amendments to the Clean Water Act mandated stormwater rules be phased in for large 

cities first via MS4s (Municipal Separate Storm Sewer Systems), then for smaller towns such as 

Chapel Hill. UNC applied for a Phase II NPDES MS4 permit in 2003 and was issued the permit 

in 2007.
xx

 UNC is currently constructing BMPs for new and re-development projects. However, 

there have been issues with implementing stormwater BMPs because there is little land available. 

UNC represents an “ultra-urban” setting; “the landscapes around buildings, the sidewalks, and 

the roads lie above a complex network of infrastructure, primarily utilities.”
xxi

 Many of the 

underground BMPs were constructed due to the lack of available landscape, making retrofitting 

difficult since going underground is both invasive and expensive.
xxii

 However, despite 

redevelopment and retrofitting hurdles, the University has increased stormwater BMP 

installation from thirteen between 1982 and 2000, to over 230 BMPs today.
xxiii

 

Thus, the moving parts of the Water on Our Campus capstone converge like three streams of a 

watershed. The construction of a rain garden, a historical account of water and campus 

development, and efforts to engage the campus through water and education represent changes 

how changes in the physical landscape coincide with changes in education over time. The 

importance of bringing three educational dimensions, some more objective than the others, to the 

community in an enjoyable and accessible way demonstrates the goal of this capstone project.  
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Figure 9. The Old Well circa 1892. 

 

 

 

Figure 10: Temple of Love at the Palace Versailles in Paris, France. The structure was completed in 

1775.  

http://dc.lib.unc.edu/cdm4/item_viewer.php?CISOROOT=/vir_museum&CISOPTR=679
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Figure 11. This is the route from approximately Phillips Hall to Bolin Creek, noted on the map as the 

blue line near Umstead Road. Although this route utilizes current roads, the steam pump and piping 

system travel approximately 1.3 miles to campus.  

                                                                 
i
 Many of the facts in this paper were extracted from the book Well Worth a Shindy.  It is the only history written 
exclusively about the Old Well and also contains many facts about the history of water and development around 
the university and Chapel Hill.  
ii
 The University’s President at the time, Poole, made an alliance with the governor William Woods Holden to stop 

violence insinuated by the Ku Klux Klan. The political tension between the governor and the wealthy white 
republicans of the state spurred Holden’s rapid impeachment. As a consequence, UNC was deprived of funding 
from the state government. In addition, the fighting that had taken place around Orange County scared of students 
from returning to UNC for the 1870-1871 academic year. (Round)  
iii
 This fact was extracted from one of the University’s most renowned and accredited account of UNC history.  

iv
 Again this was taken from Well Worth a Shindy (Madry.)  

v
 Ibid.,  

vi
 Ibid.,  
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vii

 Ibid.,  
viii

 Ibid.,  
ix
 Ibid.,  

x
 Ibid.,  

xi
 Ibid., 

xii
 Ibid.,  

xiii
 Ibid.,  

xiv
 Ibid.,  

xv
 This was taken from the OWASA website  

xvi
 The stormwater facts referenced in this paper were taken from an interview with Sally Hoyt, a stormwater 

engineer for UNC’s Energy Services.  
xvii

 Ibid.,  
xviii

 Ibid.,  
xix

 Ibid.,  
xx

 Ibid.,  
xxi

 Ibid.,  
xxii

 Ibid.,  
xxiii
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Recommendations 
  

In wrapping up the three simultaneous working groups of the Carolina Water on Our Campus 

project, the subsequent recommendations worked to engage both phases of the project. The time 

spent with Simpson during the workshop paved the way for new ideas outside the realm of 

environmental sciences for water education. Consequently, the following recommendations for 

the UNC community suggest methods through which students can be more aware and more 

engaged with the importance of water on campus.  

1. Public art – With regard to Buster Simpson’s workshop, incorporating a public art piece 

that combines environmental services with aesthetic value would work well to educate 

the campus on water. A work of public art would engage area sector of the population 

who may not typically gravitate to or respond to scientific concepts. Rather, a cultural 

demonstration of water and an artistic mechanism facilitating water resource management 

would be an apt continuation of our project.  

2. Rain garden construction – The rain garden plan and design concept will be implemented 

on UNC’s campus during the spring semester of 2014. The next phase will require 

selecting appropriate vegetation for the garden. 

3. Forum for communication – This next phase will be to create a forum upon which to 

publish our results. It will include information from the workshop, historical write up, 

survey results, and rain garden installation update. This will most likely take place in a 

blog format. 

4. Educational material – The final recommendation is geared specifically toward education 

and outreach. It will be some sort of concise pamphlet to be distributed to the student 

body discussing the history of water and how it is important for understanding campus 

development into the future.  

 

 

 
  


