
Introduction: In 2014, Saint John’s University produced over 20,000 metric 

tons of carbon dioxide and consumed over 35,000,000 gallons of freshwater. 

That is the equivalent of each student living in the average home for year and 

filling 52 Olympic swimming pools. This water and emissions, along with other 

outputs that impact the surrounding environment, represent a deficiency in  

campus sustainability. Just over 18% of the entire campus energy demand is 

produced by the students in residential buildings on campus. In order to create 

a model that will improve the efficiency and sustainability of buildings at Saint 

John’s University, I test the feasibility and cost effectiveness of renovating   

dormitories with solar thermal water heating, LED lighting, and rainwater 

catchment for toilet water. Ultimately, LED lighting proves to be the most cost 

effective renovation and would provide a large reduction in Saint John’s        

environmental impact.  
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Methods: In order to determine the feasibility of each renovation, both      

primary and secondary research and analysis was conducted. As                    

recommended by Buildings Manager Gary Jorgenson, Bernard Hall was used 

for the setting of this study because of its compatibility with hot water heating, 

plans for lighting renovation, and its ability to withstand the weight load of   

solar panels (as found in a previous study). For solar thermal panels, as         

pictured in Figure 2, it was necessary to interview Gary to obtain information 

on how the water heating process works at Saint John’s, compile secondary  

research for what type of system is compatible with the water heating in     

Bernard Hall, and determine the size of the system by estimating water usage 

and calculating square footage of the roof by using blueprints provided by the 

Physical Plant. Similarly, a rainwater catchment system required mechanical 

plans of the plumbing, secondary research on catchment and storage tanks   

options, an estimate for gallons flushed,  and   analysis of precipitation history. 

Switching to LED lighting required a complete tally of all the light fixtures and 

bulbs  throughout the  building and secondary research on LED energy use and 

replacement options.  

Cost Effectiveness: For this study, a renovation was deemed cost effective  

by its payback period. Renovations with  a payback period of over 10 years are 

not considered effective by Physical Plant standards. 

 Due to the miniscule cost of water ($0.84/1,000 gal) at Saint John’s, it is not 

cost effective to install a rainwater catchment  system for toilet water use. 

The tank alone would cost $6,800, and would take at least 70 years to pay 

back the investment.  

 The metering of steam that heats water in Bernard Hall is not accurate 

enough to determine the cost effectiveness of solar thermal panels. The    

local meter measures steam used by Patrick, Bernard, and Boniface Hall   

collectively, and a pay back period cannot be determined at this time. 

 Switching from fluorescent and compact fluorescent lighting to LED lighting 

in Bernard Hall would save 60% of light energy used per school year; which 

equates to at least $888  a year and a payback time of 5 years. 

Conclusions: 

 As seen in Table 1, solar thermal water heating, rainwater catchment, and 

LED lighting are all physically feasible and beneficial for installation in      

Bernard hall. 

 LED lighting is the only cost effective and measurable renovation due to the 

cheap cost of water and lack of building specific metering at Saint John’s. 

 Switching indoor lighting at Saint John’s to LEDs would provide a brighter 

work environment for students (as seen in Figure 3) while also saving        

4.2 kW of energy and $888 a year after the 5 year payback period. 

 Rainwater catchment systems could be beneficial  in the future in case      

climate change causes severe drought or if the freshwater supply at Saint 

John’s becomes too polluted. 

 Further research is needed to improve the metering and efficiency of steam 

heating throughout campus. 

 Studies should be conducted on each building at Saint John’s to influence 

suitable renovations that could improve the overall efficiency and             

sustainability of the campus. 
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Figure 2 – Solar Thermal Water Heating Array - http://www.viridian.com/solar/projects 

Figure 3 - Light comparison case study between fluorescent and LED light tubes 

http://blog.metrospherelight.com/2014/09/led-vs-fluorescent-tubes-comparison-in.html 

Figure 1 - Bernard Hall - Saint John’s University 

Renovation Cost  Feasibility Benefits 

Solar Thermal 
Water Heating 

$456,000  
For building         

heat only 

Reduces natural gas use         
Reduces emissions output     
Improves self-sufficiency 

Rainwater 
Catchment 

$6,800  
For non-

potable use 

Reduces potable water waste 
Safety net for times of drought 
Improves self-sufficiency 

LED Lighting $3,096  
For all fixtures 

and bulbs 

Reduces electricity use           
Reduces emissions output                          
Improves brightness 

Table 1 

- Cost, feasibility, and benefit analysis conducted on renovations in                      

residential halls. 
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