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Summary

In April 2005, Artists for Humanity—a non-profit educational group in Boston, MA—
commissioned ICBE to create a greenhouse gas (GHG) reduction record based on the energy
performance characteristics of their main building located at 100 West Second Street in South
Boston’s Waterfront.

The 23,500 square foot structure—named EpiCenter—is a high-performance, industrial-style,
glass and steel building, incorporating a variety of sustainable designs, such as walls that
provide passive heating and cooling, super insulation, maximum utilization of daylight, and a 48
kW DC rooftop photovoltaic array. Construction was completed in the summer of 2004, and
Artists moved in September 2004.

Based on utility records for gas, electricity and water consumption, the study found that during
Year One of occupancy, EpiCenter consumed about half the electricity and natural gas
compared to a group of comparable buildings, and in spite of various water conserving features,
consumed nearly three times the baseline amount of water. The reduction in gas and electricity
consumption resulted in nearly 50 tCO2 savings.

Method of Analysis

To create the GHG record, a comparison was drawn between the target building on 100 West
Second Street and a pool of similar conventional buildings in the same geographic area. The
study’s original aim was to create a baseline of thirty buildings located in the Boston area with
comparable size and occupational patterns. To accomplish this, the Boston Department of
Neighborhood Development (DND) created a master list of the 325 commercial buildings that
occupy between ten thousand and forty thousand square feet (sf) from the city’s Tax Records.
This list was then screened for owners who had local Boston addresses, and who appeared,
purely from the impression of owner names, easily approachable in case direct contact was
necessary. Buildings owned by Hertz Corporation and XYZ Realty in NY were thus eliminated.
Without any further qualification, the working list was reduced to ten buildings larger than thirty
thousand sf; ten buildings smaller than twenty thousand sf; and ten buildings with exactly or
nearly exactly 23,500 sf.

Due to a variety of issues, in only a limited number of instances were the water, electric, and gas
records easily available for the selection of thirty addresses, so the sample pool grew smaller. In
addition, upon examination of the water records, it became clear that a number of addresses
were occasionally unoccupied and were therefore dropped from the list. Collecting utility
records using a given specific address was not always successful. A single location can exist
under various aliases in different database systems because: the location is large enough to have
multiple adresses; the building was once several buildings reconstructed into a single building;
or the billing address is different from the address of the service location. After consultation
with contact persons at the various utilities, it was also determined that several buildings
(especially in the old Boston downtown) which had been fitted with piping, conduits and points
of telemetry when services were first introduced, were deemed to have service footprints



inconsistent with the square footage listed in their tax profiles. Thus, as the original list of thirty
was not a useful baseline for comparison, it was discarded, and a new approach was devised.

Based on the experiences gained during the first approach, the working list was reassessed using
Google Earth’s high resolution Boston search feature. One by one, addresses were pulled up,
eliminating: buildings in or close to downtown; buildings attached to other buildings; buildings
with fewer than two stories; and buildings with multiple tenants in which the taxable square
footage was not equal to the buildings’ physical square footage. The first ten buildings
surviving these criteria became the new baseline group, which was resubmitted to the relevant
utilities. The search returned six electric records, four of which showed gas use. Of the same
six electric addresses, three water records were returned. The water records were made
available in cubic feet per month; natural gas records in one hundred cubic feet per month; and
due to privacy issues, electric data was restricted to demand in kilo watt, as opposed to the more
desirable consumption figures in kilo watt hours. All the data were reduced to consumption per
square foot, with special attention paid to differences in winter and summer patterns.

The new baseline group showed consistent consumption results when viewed annually and
when broken down in summer and winter blocks. As anticipated, addresses served by gas and
electric showed high use of gas and lower use of electric in the winter due to heating needs, and
the reverse in the summer because of cooling needs. The baseline group used about three times
more gas in the winter than in the summer; whereas the winter upswing in gas use in the target
building was more tempered, likely due to passive warming and effective insulation
characteristics. When the number of baseline buildings was reduced to the four that use gas for
heating, the winter electric consumption on a per square foot basis was very similar to each
other and to the target building. Summer electric consumption, on the other hand, was less by
about two-thirds, due to EpiCenter’s alternative cooling techniques.

GHG Factors

Electricity - emission rates associated with kWh consumption from the U.S. Environmental
Protection Agency’s (EPA) Emissions & Generation Resource Database (eGRID) were applied
and reflect the emissions generated in the power control area (PCA) of the baseline and target
buildings’ locations. The database lags a few years in publication, and for CY 2005, year 2000
emission rates were applied. No discounting was factored in to account for distribution and
transmission losses, which nominally stand at a bit over 10% for the New England ISO.

Natural Gas - emission values for Natural Gas were sourced from Argonne National
Laboratories” Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation
Model, commonly known as GREET. The values applied reflect the consumption of the fuel
itself, not the energies expended during recovery, processing, and transportation.

Water - emission rates associated with water consumption were not factored in, but an attempt
to estimate those will be made during further refinement of the baseline in Year Two.



Conclusion

To attain a higher level of confidence in assessing the true greenhouse gas reduction aspect of
the target building at 100 West Second Street, the baseline needs to be refined. Though results
found to date are generally consistent with expectations expressed in documentation of the
architects and in paperwork generated for the LEED Certification for Sustainable Design at the
Platinum Level, the lower than desired number of qualified comparable buildings in the baseline
pool, along with a lack of updated readings of the grid-related emissions factors prevailing in
CY2005, forces the greenhouse gas reduction profile to build in a 20% probability of error.

Additionally, building occupants require a few seasons to become fully accustomed to the
workings of their building, to optimize the various systems available to them, and to settle into a
management routine. Therefore, Year Two and Year Three may be much more representative
of the long term energy consumption and the resulting emissions trend.

ICBE will address these issues in collaboration with the various utilities in preparation for Year
Two of the GHG Emissions Reduction Record. The greenhouse gas emissions profile for
EpiCenter, which we can calculate with certainty, as opposed to its greenhouse gas reduction
profile which needs more definition, comes in at about 35% less then the national average. This
is due to the high presence of hydro, biomass and nuclear resources in New England’s electric
generation resource mix. It also shows that the given parameters of energy consumption per
square foot, solar availability, and grid carbon intenstity—the design and systems employed in
EpiCenter—in similar climatic conditions elsewhere in the U.S., could lead to around 800 tCO2
reductions per decade, or roughly 4000 tCO2 over the 50 year design life of the building.

For ICBE:
Mark van Soestbergen

March 3, 2006
Gainesville, Florida, U.S.A
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