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1.0 Executive Summary 
 
This study is to quantify the amount of embodied energy and embodied carbon savings 
associated with resurfacing 375 Modernfold AS931 partitions versus replacing at the Salt Palace 
Convention Center in Salt Lake City, Utah.   
 
The results are as follows: 

 
The amount of energy saved in terms of gasoline would allow one to drive the distance to the 
moon and then some. 
 

	   	   	   	   Total EE (MJ)  Total EC (Kg) 
 
Replacement   1,215,083   61,576 
 
Refurbishment  234    25 
 
Savings   1,214,849   61,551 
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2.0 Introduction 
 
With the release of three parts of the United Nations Report on Climate Change in 2007, in-depth 
public discussion about the influence of the industrialized world and emerging nations on the 
world’s climate reached the United States. At this time the broader mass of architects, planners, 
and engineers in the US started to understand the necessity for energy-efficient buildings in 
general and the importance of applying energy-efficient strategies to their work. These activities 
have to go beyond existing tools and methods of evaluation, such as LEED (Leadership in 
Energy and Environmental Design), the NAHB (National Green Building Standard) or Energy 
Star®-rated buildings. Those rating systems focus primarily on building specific aspects; they do 
not include energy consumption, conservation and efficiency as a primary goal yet. Besides, so 
far they were applied only to small numbers of buildings. Considering that we use 26% more 
energy than 20 years ago, and that buildings account for 39% of the energy consumption and 
39% of carbon dioxide emissions in the US, buildings consume 70% of the US electricity, and it is 
projected that the US will double its existing building stock within one generation or until 2030, the 
enormous potential for energy savings (and therefore CO2 reduction) in the US construction 
market is obvious.  
 
National institutions, including the American Institute of Architects (AIA), the US Green Building 
Council (USGBC), or the American Society of Heating, Refrigerating and Air-Conditioning 
Engineers (ASHRAE) strongly support energy efficient and sustainable building methods through 
promoting rating systems such as LEED or the 2030 Challenge. The 2030 Challenge specifically 
calls for net zero-carbon new building construction by 2030.  In order to achieve such a goal, 
buildings need to not only be more energy efficient in operation of HVAC and power usage, but 
also in their maintenance of exterior enclosure and interior partition and finish systems, reducing 
the need for replacement of energy intensive materials and associated labor and material costs. 
 
Thompson, Ventulett, Stainback & Associates and Gillies Stransky Brems Smith Architects 
designed the Calvin L. Rampton Salt Palace Convention Center in Salt Lake City, Utah. Roller 
Coaster designer Kent Seko designed the steel truss structure. It was completed in 1995. 
Expansion of the convention center brings its total size to 515,000 square feet (47,800 m2) of 
exhibit space, 164,000 square feet (15,200 m2) of meeting space including a 45,000-square-foot 
(4,200 m2) grand ballroom, and 66 meeting rooms. The Salt Palace served as the Olympic Media 
Center during the 2002 Winter Olympics.   
 
The convention center is host to 375 Modernfold AS931 steel skinned and carpeted operable 
partitions that separate meeting and conference space.  Originally supplied by Alders Sales 
Corporation, the sixteen-year-old panels have performed as expected.  The years of use require 
the panels to be reconsidered for replacement or refurbishment.  Consultants nearly convinced 
the Salt Palace Convention Center that the partitions would need to be completely removed and 
replaced.  Alders Sales Corporation suggested alternatively that the partitions be refurnished with 
a few track, seal, and finally a complete carpet resurfacing.  Refurbishment as opposed to 
replacement of the Modernfold partition walls represents a significant environmental savings that 
can be quantified in terms of embodied energy and embodied carbon. 
 
All materials have embodied energy, the commercial energy (fossil fuels, nuclear, etc) that was 
used in the work to make any product, bring it to market, and dispose of it. Embodied energy is 
an accounting methodology which aims to find the sum total of the energy necessary for an entire 
product lifecycle. This lifecycle includes raw material extraction, transport, manufacture, 
assembly, installation, disassembly, deconstruction and/or decomposition.  Embodied energy is 
measured in Megajoules as a unit if energy per Kilogram as a unit of mass (MJ/kg).  Similarly, 
embodied carbon is the amount of CO2 generated in the production of a product through its 
lifecycle by use of energy and otherwise.  It is measured in Kilograms as a unit of mass (Kg).  
This is important because carbon dioxide is a green house gas that has been demonstrated to 
increase the affects of global warming, affecting our ecosystem and livable environment. 
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3.0 Method 
 
The method used to determine the embodied energy and carbon savings was International 
Standards of Organization 14000 which sets out the process for lifecycle assessment and its 
associated method of embodied energy calculation.  ISO 14000, sections 14040 and 14044 
identify four phases of operation: 
 

1. Identify goals and scope: The goal for this study was to determine the energy and carbon 
savings by virtue of refurbishing 375 Modernfold partitions at the Salt Palace Convention 
Center versus the alternative of replacing all of the panels completely.   
 

2. Perform an inventory: Determine the make up of a Modernfold AS931 panel with steel 
skin and carpet surfacing and the amount of material in Kg used in one partition.  This 
data was acquired directly from Modernfold and its suppliers.  The data was parsed 
according to virgin material; postindustrial recycle and post consumer recycle for each 
new panel. 

 
3. Perform an impact assessment: Quantify the embodied energy and carbon of each 

material used in the panel in MJ/kg and Kg respectively.  This data was obtained from 
current peer reviewed sources on embodied energy found in 5.0 Reference section of 
this report.  The data was parsed likewise according to virgin material; postindustrial 
recycle and post consumer recycle for each new panel. Multiply the amount of material in 
Kg by the embodied energy in MJ to get the total embodied energy for one partition. 
Multiply the total embodied energy of one partition by the number of partitions (375) in the 
convention center.  Multiply the total embodied carbon per Kg of material for the partions 
(375) to get total embodied carbon.  
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4. Interpret the data:  This process was repeated for the new carpeting that resurfaced the 

panels for its embodied energy and embodied carbon.  The embodied energy and carbon 
of resurfacing carpet was compared to the embodied energy and carbon associated with 
replacing all of the panels. 

 
4.0 Assumptions 
 
a) Embodied energy and carbon accounting includes numerous parameters to consider in 

the total lifecycle flow of materials.  Transportation is one factor that is difficult to 
determine.  Some sources for the data included transportation in their numbers but others 
did not.  Since each data set emerges from a unique location in the world, affecting the 
transportation component, for the purposes of this study, transportation was removed 
from the final calculations so that the delta different between the material calculations 
was consistent.  This impacts the final numbers positively or negatively, however it is to 
be noted that transportation is the lowest contributing factor in total lifecycle energy 
quantification by the researcher’s experience. 

 
b) The actual type of steel was not known by the manufacturer, Modernfold.  Therefore it is 

assumed in this study that all structural steel and sheet steel used in the partitions are 
made from A-36 mild steel. 

 
5.0  Results 
 
The total embodied energy of replacing 375 Modernfold AS931 partitions at the Salt Palace 
Convention Center is 1,215,083 MJ.  
 
The total embodied carbon of replacing 375 Modernfold AS931 partitions is 61,576 Kg. 
 
The total embodied energy of resurfacing 375 Modernfold AS931 partitions at the Salt Palace 
Convention Center is 234 MJ. 
 
The total embodied carbon of resurfacing the same is 25 Kg. 
 
Therefore, the total embodied energy savings of refurbishment of resurfacing 375 Modernfold 
AS931 partitions versus replacing the partitions is 1,214,849 MJ and the total embodied carbon 
savings is 61,551 Kg. 
 
The results are as follows (see excel file for details) 

 
 

	   	   	   	   Total EE (MJ)  Total EC (Kg) 
 
Replacement   1,215,083   61,576 
 
Refurbishment  234    25 
 
Savings   1,214,849   61,551 
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