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Introduction: 
 
This paper will examine steam usage trends in three athletic facilities on the 

Williams College campus. The building’s being studied are the Chandler Athletic 

Center, Lansing Chapman Rink and Towne Field House. These buildings are 

respectively 87,001 sq. ft., 43,121 sq. ft., and 40, 962 sq. ft.;1 with Chandler being the 

largest and Towne FH the smallest. These buildings are dominated by large vacuous 

spaces with high ceilings. Because of this feature, these buildings are extremely 

energy intensive to heat in a climate such as we have in the Northern Berkshires. 

Furthermore, these buildings have different uses and subsequently very different 

heating needs. This is complicated by the fact that Towne FH and Lansing Chapman 

both draw their steam from an enclosed loop heating system.23 The connection 

between these two buildings is reflected in all of the heating graphs used for this 

paper. Finally, a goal of this paper will be to provide comprehensive steam usage 

information for the 2009-2010 heating season.  

 

A New Opportunity: 

 

This is undoubtedly an exciting time for the Williams Sustainability Initiative; we 

are now the only college in America with real time steam metering. Most buildings 

on campus started collecting data around Jan 1, 2010, and the findings have been 

very interesting to say the least. Below is the steam usage chart for Chandler 

Athletic Center from Jan 1, 2010 till March 15, 2010. 

 

 

                                                        
1 Williams College Facilities website 
2 Personal Communication, Bill Kangas, Williams Men’s Hockey Coach. Williams College. May 5, 2010. 
 
3 Personal communication, Ken Jensen, Mechanical Maintenance Supervisor. Williams   
College. May 5, 2010.  
 



 
 

As you can see the downward trend is a good thing, a function of declining 

temperature. Minor fluctuations are a result of our somewhat fickle Northern 

Berkshire climate. Now, the next steam graphs are a little more concerning, they are 

of the Lansing Chapman Rink and Towne Field House. 

 

 
 

 

 



 
 

 

These two graphs are generally more erratic and certainly show a high correlation 

due to their enclosed loop heating system. What is most concerning about these 

graphs are the two spikes which start around March 20 and end at April 2. Later this 

paper will discuss some possible causes for these spikes and suggest some possible 

remedies for these problems in the future.  

 

The Heating Season in Lansing Chapman: 

 

On April 22, 2010, the two firms, Clark&Green Architecture Design and Van Zelm 

Egineers submitted a preliminary report regarding Energy Conservation at the 

Lansing Chapman Rink. The report outlined several very important measures, which 

could be taken by the college to reduce energy use in the arena. Specifically the 

report said this about steam usage, “The steam consumption is metered through a 

steam condensate meter.  Unfortunately, the trend data is not available for a full 

year. Considering that in one day in February 2010 with 29.6 Heating Degree Days 

(HDD) total steam consumption was 17.4 MMBtuh, we have estimated the total 



annual steam consumption (6,724 HDD) to 3,953 MMBtuh.”4 Luckily, on May 17, 

2010 we can take a much closer look at steam usage in the rink. My objective was to 

extrapolate the almost 5 months worth of data which we currently have so as to get 

a better look at a full year of consumption.  

 

 

Month Monthly HDD Sum Total MMBTU’s  

September 130 40 

October 322 98 

November 370 112 

December 676 206 

January 730 220 

February 599 187 

March 432 140 

April 247 21 

 3506 1024 

See Appendix B for Graph 

 

The numbers colored in red are estimated. Also, the first five days in January are 

estimated using a function related to the HDD during these days. The formula is this: 

HDD x (MMBTU/HDD) = Total MMBTU. The (MMBTU/HDD) number is an average 

of January, February and March so as to not be skewed by the abnormal numbers in 

late march. Furthermore, these 8 months, September through April are what might 

be considered the “heating “ months. Generally, the other four are warm enough so 

that there impact on the total year number would be negligible. Looking at the 

predictions that the consultant report made (3,953 MMBTuh); it seems that picking 

one day is not enough to extrapolate successfully a full years worth of data. To show 

this I have created a graph that shows inconsistencies and inefficiencies within the 

heating system by dividing each HDD by the total MMBTU’s used on that day (see 
                                                        
4 Clark & Green, Inc. and van Zelm Heywood & Shadford, Inc. “Williams College Lansing-Chapman Ice Rink 
Energy Conservation Assessment.” April 22, 2010. 



Appendix C). As you can see with the heating efficiency graph (HDD/MMBTU’s) 

there are some days when the heating efficiency of the rink is not even close to the 

average. In a perfect system this correlation would be exact and that 

(HDD/MMBTU) graph would be a straight line.  

 

Now, Taking a closer look at cost we can see that 1024 MMBTU’s x $13.5 = $13,824. 

This is opposed to the 3,953 MMBTuh estimate which would show a heating cost of 

$53, 365. An ultimate difference of $39,541. Finally, with regard to the inaccuracy of 

the report, I would say misinformation is probably to blame. According to the 

sustainability website, there was no single day in the Lansing Chapman arena where 

total MMBTU usage rose above 14.  

 

Bay State Games 

 

The Lansing Chapman rink caters to the Berkshire Community in several ways. The 

main public use of the rink comes in the form of youth hockey (Berkshire Bruins 

Organization), there are also free ice slots for public skating. However, one of the 

main public events at the arena are the Bay State Games. At the Lansing Chapman 

Arena the Bay State Games involve a figure skating show with hundreds of skaters 

and thousands of spectators for one weekend every winter.5 This weekend is by far 

the most energy intensive that the Lansing Chapman sees all winter. My initial 

inquiry into this weekend revolved around steam usage, but as it turns out this 

weekend is comparable to the others in this month and no peculiarities were found. 

However, electricity usage during this time period was significantly higher. On the 

weekend of the Bay State games total electricity usage in the 72 hour period from 

Friday to Sunday was 9419 KWH. The average electricity usage for the other 4 

weekends in that month was 8151 KWH. This makes for a difference of 

approximately 1268 KWH or $139 (With a given average of $0.11/KWH). 6  

                                                        
5http://www.baystategames.org/html/bsgwww/wintergames/sports/isifigureskating.html 
6 Clark & Green, Inc. and van Zelm Heywood & Shadford, Inc. “Williams College Lansing-Chapman Ice Rink 
Energy Conservation Assessment.” April 22, 2010. 



Spring Break Spike 

 

A major asset for the college would be a system, which monitors steam usage and 

alerts facilities when they’re unusual dips or spikes. With so many outdated heating 

systems on campus, the college could save a lot of money if it knew when certain 

buildings were using excessive amounts of steam. While drilling down through the 

steam data for Lansing, Towne and Chandler, I found a period of roughly 10 days at 

the end of March 2010 where these buildings used exorbitant amounts of steam 

(See Appendix A).  It is important to remember that during this period, which was 

from 3/23 to 4/3, the school was on break. So, usage of these facilities was minimal, 

especially Towne FH and Lansing Chapman.  Originally, I thought that this spike was 

just in the arena and field house. I supposed that the spike may have been due to the 

disassembly of ice surface, but this seems unlikely because it does not take more 

than a few days to melt the ice and this process was started before the students 

went on break.7 Also, that hypothesis would not be supported by the corresponding 

spike in the Chandler Athletic Center. Furthermore, looking at the heating 

inconsistency graph (see Appendix C) we see a large jump which matches up with 

this spring break period. Remember that in a perfect system the line on the 

(MMBTU/HDD) graph would be straight. In the graphs of these three buildings it is 

easy to tell that during this period all three buildings were drawing excessive 

amounts of heat.  

 

To quantify this steam spike, I calculated in MMBTU’s and dollars the losses that the 

college incurred during this period. I did this by subtracting the Total MMBTU’s for 

each day by a base average number for the month; this was to see approximately 

how much extra steam was used on each day. During this period Towne FH, 

Chandler and Lansing Chapman used roughly 90 MMBTU’s more than they should 

have which amounts to a loss of $1200 considering the average rate of 

$13.5/MMBTU. Now in the long run, $1200 may not seem like very much to an 

                                                        
7 Personal Communication, Bill Kangas, Williams Men’s Hockey Coach. Williams College. May 5, 2010. 



organization the size of Williams College. However, It is likely that these peculiar 

spikes occur more often than one would think and probably on a much wider scale 

than just these three buildings. Furthermore, the $1200 loss in this particular case 

amounts to roughly 25% of the cost for a new BMS Heating system installation.8  

 

 

Space Heating in Lansing Chapman: 

 

A new BMS heating system installation seems prudent (if not for financial then for 

functional reasons) in the coming years. However, a quicker and possibly more 

efficient fix may be the installation of infrared space heaters. These heaters are now 

widely used in hockey arenas all over the world. In a hockey rink, the only areas 

which need to be heated extensively are the spectator sitting areas and to a lesser 

extent, the player benches. The advantage of infrared heaters is being able to aim 

them exactly where you want the heat to go. Most heating apparatus’s have very low 

efficiencies for heating these specific areas and often time’s convection currents can 

be created on the ice surface, which force the compressors to work harder. With 

infrared heaters the air on the ice is not disturbed and the compressors are not 

taxed. Furthermore, infrared heaters can be controlled individually so that only 

specifics areas need to be heated.  This feature is especially beneficial for an arena 

like the Lansing Chapman where varsity and non-varsity events can vary in 

attendance from 50 to 1,000. Typical installations for hockey arenas are between 

$15,000 and $20,000.9 

 

 

                                                        
8 Clark & Green, Inc. and van Zelm Heywood & Shadford, Inc. “Williams College Lansing-Chapman Ice Rink 
Energy Conservation Assessment.” April 22, 2010. 
9 Landry, Hancock, Monesterio, and Bohac. “Cost-Effective Energy Efficient Improvements for Minnesota’s Public 
Ice Arena’s: Overview of 20 Options. Center for Energy and Environment. Published: June, 1998. 
 
 



 
 

 

A Closer look at Chandler and Towne: 

Chandler Athletic Center 

 

Month Monthly HDD Sum Total MMBTU’s  

September 130 41.6 

October 322 100 

November 370 155 

December 676 325 

January 730 350 

February 599 251 

March 432 141 

April 247 97 

 3506 1461 

 

Towne Field House 

 

Month Monthly HDD Sum Total MMBTU’s  

September 130 7 

October 322 28 

November 370 48 

December 676 94 



January 730 103 

February 599 82 

March 432 37 

April 247 12 

 3506 411 

 

These charts were assembled using the same method as was used on the Lansing 

Chapman extrapolation. With only one exception, the formula: HDD x 

(MMBTU/HDD) = Total MMBTU was used; however, a sliding scale was 

implemented so that each 2009 month estimation factor corresponds with a month 

from 2010. For example, the month of December corresponds with January, 

November with February and so on. This method was used to accentuate the bell 

curve type numbers which we would except. So, for the Chandler Athletic Center 

heating months the total MMBTU usage was 1461 or $19724. For the Towne Field 

House the total MMBTU usage during the 8 heating months was 411 or $5549. 

Again, it is important to remember that the numbers from 2009 are estimations and 

not exact. However, we can be confident that these numbers are fairly accurate and 

represent the normal heating trends that this style of building endures. (Please see 

Appendix B for Graphs) 

 

Summary: 

There have been several previous studies of energy use in the Lansing Chapman 

rink. However, none of these projects have been able to access the steam usage data, 

which came online in January 2010. This information will be crucial for energy 

conservation efforts in the coming years. Hopefully this paper has illuminated some 

steam usage trends for the three buildings in question. Specifically, it is important to 

note that the Lansing Chapman Rink uses more steam per sq. ft. than both Chandler 

Athletic Center and Towne Field House.10 On the same note, it is crucial that the 

college considers implementing a system which can monitor steam use and alert 

                                                        
10 Williams College Sustainability website 



facilities when exorbitant use occurs. Finally, I would strongly suggest considering 

the implementation of infrared heaters in the rink to increase efficiency and help 

alleviate some of the heating load from the steam pipes.  

 

 

 

 

 

 

 

Appendix A 

 

Lansing Chapman Arena 

 
 

Towne Field House 



 
 

Chandler Athletic Center Steam Data 
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Chandler Athletic Center 

 

 
 

Towne Field House 

 



 
Appendix C : Efficiency Data (MMBTUs/HDD) 

 

Chandler Athletic Center 

 

Towne Field House 

 



 
Lansing Chapman Arena 

 

 



 

 

*Note all graphs created using data from the Williams College sustainability website. 

*Note Cover Page Photos Courtesy of Williams College official website 
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