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The Jones Library was built in 1928 and has since had only one major renovation in 1993. The proposed
project would create a 3-story addition at the rear of the building and renovate the existing historic
building to meet the contemporary needs of the facility. Among the goals of this project are a series of
sustainability goals as outlined in the memo dated
October 28th, 2019. Finegold Alexander Architects
appreciates the clear goals of the Sustainability
Committee and its strong commitment to
sustainable design. The design team has performed
an investigation of the design goals as reflected in
the proposed Schematic Design1. As a Schematic
Design report, the findings enumerated within this
report are to inform a baseline which can be
Rendering of new addition to Jones Library
studied and improved upon at each subsequent
phase. The findings are presented below and in
the attached documents.
EUI Goal/Net Zero
Based on email correspondence from the Jones Library, the current site EUI of the existing library
building is 73.2 kBtu/sf/year. This is consistent with data
collected by the 2012 Commercial Building Energy
Consumption Survey (CBECS) which lists the Median site
EUI for library buildings in the United States as 71.6
kBtu/sf/year. An analysis of the proposed design based off
the schematic energy model (Attachment A) indicates a
predicted Energy Use Intensity (pEUI) of 34.4, showing a
52% decrease in energy performance over the median site
EUI for library buildings. The pEUI does not assume the
use of any on site renewable energy sources which could
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further decrease the EUI. The design team has
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An alternate low carbon composite wood and CLT structural system was also developed.

enumerated additional energy conservation measures (ECMs) that could further decrease the site EUI at
the discretion of the client (Attachment B). With the implementation of selected ECM’s, Net-Zero Energy
could be achieved through purchased off-site renewable energy.

Note: Assuming all Energy Conservation Measures are implemented, it is possible for the project
to achieve a pEUI of 24.4 kBtu/sf/year

Investigation of On-Site Renewable Source Options
The proposed design currently includes a high efficiency VRF space conditioning system. Under the
current design, the yearly cost of space conditioning would be $27,255.09. An investigation of an
alternative geothermal system shows that, the yearly cost of space conditioning with a geothermal
system would be $19,559.45. Due to the current moratorium on limiting gas usage to the current
installed capacity, information on possible rebates is not currently available. Without rebates, the simple
payback period for a geothermal system would be 148 years (Attachment C).
Eliminate Use of Fossil Fuels
The existing building is serviced by natural gas that is powering the heating boilers and hot water heater.
The proposed design eliminates all gas-powered systems and replaces them with systems that are
powered by electricity (Attachment D).

Low Embodied Carbon Materials
The feasibility completed in 2016 and
the revised schematic design focused
on a conventional steel framed
structural system that consisted of a
composite concrete and metal deck
slab on a structural steel column and
beam system. In the interest of
pursuing a building with low embodied
carbon materials, we worked with our
structural engineer (RSE) to prepare a
schematic package with an alternative
heavy timber hybrid structural system.
Rendering of proposed interior of Jones Library addition
The alternative proposes maintaining
a conventional steel column system in the basement and a heavy timber structural on the upper floors.
The heavy timber system consists of cross-laminated timber (CLT) floor slabs on glue laminated (glulam)
columns and beams. The system alternates are detailed in the attached structural documentation
(Attachment E). The design team performed a comparative Life Cycle Assessment (Attachment F) that
examined the environmental impact of the structural systems as shown in attachment E. The results
showed that the timber structure resulted in significantly less Global Warming Potential than the steel
structure.

To fully understand the impact of the structural system options, the building estimate includes a cost
comparison (Attachment G). This estimate shows that the hybrid heavy timber and steel system would
result in a cost increase of $365,926.00. The full breakout of this cost is detailed in the attached cost
estimate.

Whole Building Life Cycle Assessment (LCA) is the most widely accepted method for assessing embodied
carbon. In addition to exploring alternative structural systems to reduce the embodied carbon of the new
addition, the design team has prepared a Whole Building Life Cycle Assessment that explores the
embodied carbon of the proposed addition. This number is listed as Global Warming Potential and the
results are expanded upon below. The design team is prepared to continue to work towards lowering the
embodied carbon of the building with comparative analyses in subsequent phases.
Whole Building Life Cycle Assessment
The attached Life
Cycle Assessment
(LCA) was
performed using
the Tally Life Cycle
Assessment
software
(Attachments H
and I). The scope
Section through Jones Library showing light monitors
of the assessment
includes core,
shell, footings, foundations, structural wall assemblies from cladding to interior finishes, structural floors
and ceilings, interior non-structural walls and finishes, and finishes on structural floors and ceilings for the
new addition and the existing portion that will remain. The assessment found that, among other
environmental impacts, the proposed design had a total Global Warming Potential of 1,433,189 kgCO2eq.
This number is based on the schematic design and should be considered a baseline. To gain a fuller
understanding of the impact of the new work being performed, the design team also produced a LCA that
evaluated the new addition alone. This report found the new addition had a total Global Warming
Potential of 1,274,228 kg CO2eq. The environmental impacts as quantified by the impact categories in the
LCA can be improved through various measures such as adding fly ash to the concrete and reducing
material usage throughout the design. The design team is prepared to present options to lower to the
environmental impacts of the facility at the discretion of the client as the project progresses into later
stages of design.
In addition to studying the environmental
impacts of construction, the design team
studied the impacts of operational energy.
Based on the current EUI of the existing
building (73.2 kBtu/sf/year) and assuming
22% of that energy is heating from natural
gas, over 60 years the Global Warming
Potential is 18,288,925 kgCO2eq. In addition
to the proposed project having an initial
Global Warming Potential of 1,433,189
kgCO2eq, the study showed an operational

Global Warming Potential of 11,382,681 kgCO2eq and a total Global Warming Potential of 12,815,870
kgCO2eq.
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EXECUTIVE SUMMARY
Andelman and Lelek Engineering, Inc. (ALE) was retained by BLW Engineers to complete an energy
performance analysis for the renovation/ addition to Jones Library in Amherst, MA. The main objective of
the study was to create an eQuest model in order to estimate annual energy use for the renovated library
and new addition based on the proposed design. This information is used to determine the estimated energy
use intensity (EUI) of the proposed project.
This report is based on Schematic Design information, including a description of the proposed mechanical
systems, as well as information on the existing library exterior envelope construction and hours of
operation.
The proposed building is estimated to use 34.4 kBtu/sf/yr of site energy and 103.3 kBtu/sf/yr of source
energy. The breakdown of energy by end use is shown in Figure 1 below. The EUI compares favorably to
the nationwide median for libraries, which is listed as 71.6 kBtu/sf/yr site and 143.6 kBtu/sf/yr site in the
Energy Star Portfolio Manager Technical Reference.
Please note that there are many factors which may cause the building’s actual energy use to differ from
modeled energy use. These include weather, actual patterns of use, plug load variations, operating controls,
and existing building construction (effectiveness of blown-in insulation, tightness with respect to air
infiltration). The model does not include any special treatment for special collection areas such as
humidification.
Figure 1 – Summary of Energy Consumption

Andelman and Lelek Engineering, Inc.
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FACILITY DESCRIPTION

Figure 1: eQuest model of the Jones Library
General
The Jones Library is located in Amherst, MA. The building occupancy is based on current hours of
operation (approximately 59 hours per week during the school year and 53 hours per week during the
summer).
Architectural
The existing library is multi-wythe masonry with air space with blown in insulation. Existing windows are
single pane clear glass with storm sash. Attics have blown-in insulation. The new addition is assumed to
meet the minimum requirements of IECC 2018 for wall and roof insulation as well as for glazing
performance.
Mechanical Systems
The building will be served by a VRF heating/ cooling system and a dedicated outdoor air ventilation system
with exhaust air heat recovery. It is assumed that the mechanical systems meet the minimum performance
requirements of IECC 2018.
Plumbing Systems
The demand for domestic hot water for a library is relatively low. It is assumed that domestic hot water
will be provided by electric water heater(s).
Electric Lighting Systems
The electric lighting systems are assumed to meet the minimum requirements of IECC 2018, 0.78 W/sf,
building area method.
Miscellaneous equipment loads are assumed to be as follows:
•
•
•
•

1.5 W/sf for offices and meeting rooms
0.1 W/sf for corridors, stairs, etc.
2.0 W/sf for workshops
5 W/sf for tel/ data closet

Equipment (plug loads) loads comprise all non-HVAC equipment plugged into convenience outlets,
including computers, printers, monitors, kitchen equipment, etc.
Andelman and Lelek Engineering, Inc.
25 June 2020
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ANALYSIS METHODOLOGY
To analyze the future energy consumption patterns of the building, a computer model of the facility was
developed and building consumption simulations were performed using the eQuest building analysis
program. eQuest uses the latest DOE-2.3 building energy analysis software as its calculating engine. This
very flexible program permits modeling of a variety of building types and components including complex
building geometry, lighting systems, HVAC systems, central plant equipment, and utility rate structure.
Westfield, MA TMY3 weather data was used in the analysis.
ENERGY CONSERVSATION MEASURES
Several potential energy conservation measures were modeled to calculate annual energy savings for the
measures. The following table summarizes the savings for each measure. It should be noted that the
savings for the photovoltaic measure (ECM #12) was calculated using the PV-Watt program.

Table 1: Summary of Energy Conservation Measures
Energy Savings
Electric Savings
ECM #

Measure Description

Natural Gas Savings

Total Cost
Savings

kWh

$

0

$

$

ECM #1 Attic Insulation - add R-19

4,449

$890

0

$0

$890

ECM #2 Existing Wall Insulation - add R-40

27,062

$5,412

0

$0

$5,412

17,153

$3,430

0

$0

$3,430

72

$14

0

$0

$14

3,084

$617

0

$0

$617

20,159

$4,032

0

$0

$4,032

ECM #8 Geothermal Heating/ Cooling
HVAC Occupancy Controls for offices/
ECM#9
meeting rooms

38,583

$7,716

0

$0

$7,716

1,246

$249

0

$0

$249

ECM #10 HVAC Demand Ventilation Controls

60,414

$12,083

0

$0

$12,083

6,650

$1,330

0

$0

$1,330

12,238

$2,448

0

$0

$2,448

Total Savings w/ ECM #4

191,038

38,207

0

$0

$38,207

Percentage Reductions

29%

0

0%

Triple Pane Window Glazing for All
Windows
High Performance Glazing for New
ECM #5
Windows (Option to ECM #4)
ECM #6 Window Overhang - 2' deep
ECM#4

ECM #7

ECM#11

Lighting Controls - 20% reduction for
offices, meeting rooms, reading rooms

Plug Load Controls - 20% reduction for
offices/ meeting rooms

All
Measures

ECM #12 Photovoltaics - 10 kW

Andelman and Lelek Engineering, Inc.
25 June 2020
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Potential Energy Conservation Methods
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Memo
Date:

April 10th, 2020

To:
From:
Copies:

Jim Alexander, Josephine Penta, Ellen Anselone
Beth Pearcy
File

Project Name: Jones Library
Project No.:
42816
Subject:
Potential Energy Conservation Measures for Jones Library

Below is a list of potential Energy Conservation Measures (ECMs) that could be considered for further
study:
•

•

•

•

•
•
•

Insulating the existing building
o The attic has been insulated with blown in insulation, this could be replaced or
supplemented, additional insulation could be added to reduce thermal bridging.
o Add additional insulation to the existing walls to increase the R-value to match the new
addition. Testing would be required to assess the extent to which insulation can be
added.
Insulating the new building
o Add insulation to the design of the new addition to bring the R-value to 40. Adding
insulation over the studs would reduce thermal bridging.
Increasing the tightness of the new building
o Reduce air leaking and thermal bridges above the current standard
o Sealant & gasketing at all windows and doors
o Permeable vapor barrier at basement, attic and/or roof
Glazing
o Provide triple glazed or high performance windows at all locations
o Add louvers and overhangs to control direct sunlight
Lighting controls
o Provide lighting controls
HVAC
o Provide advanced HVAC controls
Water
o Reduce the hot water temperature throughout
o Provide on-demand fixtures
o Provide high efficiency fixtures
o Use grey water where possible
o Provide storm water capture and reuse

•

•

Plug Loads
o Provide plug load controls
o Use high efficiency equipment
On-site Energy Production
o Provide on-site renewable energy production systems such as PV arrays and geothermal
heating and cooling
o Purchase off-site renewable energy
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Energy Comparison - On-Site Renewable Source
Jones Library - Amherst, MA
Design Assumptions
Outside Air Temperature

Summer
Winter

Indoor Air Temperature

Summer
Winter

Heating

Occupied
Unoccupied

1,250,000 Btuh
66,000 Btuh

Cooling

Occupied
Unoccupied

1,320,000 Btuh
Btuh

Energy Costs

Electric

Building Area

Occupied
Occupied

$

87 F DB
6 F DB

74 F WB

75 F DB
70 F DB

62.6 F WB

0.15 kwh

70,000 SF

Heating Data

Occupied
Unoccupied

2,182 hours
4,248 hours

47,073 F-Hrs
93,925 F-Hrs

Cooling Data

Occupied
Unoccupied

1,330 hours
0 hours

16,046 F-Hrs
0 F-Hrs

Option 1 - VRF - Current Design
VRF Heating Mode
Fan Coil Unit Fan Motor
Hot Water Heater
Estimated Life Expectancy (Yrs) :
Anticipated Rebates:

0.94 KW/ton
0.85 KW/ton
Electric
15 VRF

15 Energy Recovery Units
15 Central Water Electric Heater

TBD

VRF Heating
Occ.

=

47,073 F-Hrs x
66 delta T

1,250,000 Btuh x
1.06 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

=

$

10,475.53

VRF Heating
Unooc

=

93,925 F-Hrs x
41 delta T

66,000 Btuh x
1.06 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

=

$

1,776.56

Energy Comparison
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VRF Cooling =
Occ

16,046 F-Hrs x
15 delta T

1,320,000 Btuh x
1.176470588 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

Option 1 - Operational Costs (Heating and Cooling)

=

$

15,003.01

=

$

27,255.09

Advantages
* Noise transmitted to the space
* Installation Cost
Disadvantages
* Operational Efficiency (Heating, Cooling & DHW)

Option 2 - Geothermal System
Heat Pump Heating
Heat Pump Cooling
Hot Water Heater
Incremental Cost (Well Field):
$
Estimated Life Expectancy (Yrs) :
Anticipated Rebates:

0.81 KW/ton
0.51 KW/ton
Electric
1,138,854.00
19 HP

30 wells 500 feet deep spaced at 25 feet on cetner
15 Energy Recovery Units
10 Central Water Electric Heater

TBD

Hp Heating =
Occ

47,073 F-Hrs x
66 delta T

1,250,000 Btuh x
1.23 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

=

$

9,026.78

Hp Heating =
Unocc

93,925 F-Hrs x
41 delta T

66,000 Btuh x
1.23 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

=

$

1,530.86

HP Cooling =
Occ

16,046 F-Hrs x
15 delta T

1,320,000 Btuh x
1.96 ton/KW

1 ton x
12,000 Btuh

$
KWH

0.15

=

$

9,001.81

=
=
=

$
$
$

Option 2 - Operational Costs (Heating and Cooling)
Option 2 - Incremental Installation Cost (Well Field)
Option 2 - Simpe Payback (Years)

19,559.45
1,138,854.00
147.99 Not Including Rebates

Advantages
* Operational Efficiency (Heating, Cooling)
Disadvantages
* Installation Cost
* Noise transmitted to the space

Energy Comparison
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30 GEOTHERMAL WELLS
500' DEEP; 15'-0" O.C.

MANIFOLD PIPING

1
1

UP

UP
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The Jones Public Library
Amherst, Massachusetts

MECHANICAL AND ELECTRICAL SYSTEMS
GENERAL
The project consists of approximately a new public library building totaling approximately 65,000 square
feet of space including 48,000 square feet of existing building renovation and 17,000 square feet of new
construction.
PROPOSED NEW SYSTEMS

SECTION 22 00 00 – PLUMBING
The plumbing existing plumbing utilities will be evaluated for their potential reuse, for the intent of this
report all systems for the building will be entirely new and dedicated for the building.
Plumbing Fixtures
All plumbing fixtures shall be code mandated water conservation type. Water closets in shall be Wall
mounted fixtures with concealed carriers or floor mounted with floor outlets as required to match the
architectural design of the interior spaces in the building. Water closets shall utilize a low water
consumption system consisting of 1.28 gpf manual flush valve or flush tank device as required to match
the water closet types installed throughout the building. Lavatories shall be wall mounted fixtures with
concealed wall carriers and exposed piping beneath the fixture or counter mounted fixtures as required to
match the architectural design of the interior spaces in the building. Faucets for all lavatories in private
bathrooms shall be single lever metering type with 0.5 gpm operation for water conservation. Lavatories
in public bathrooms shall be single lever mixing / metering type with 0.5 gpm operation for water
conservation and anti-scald protection. All lavatory faucets shall be field adjustable to produce a
maximum of 110 degrees F hot water to prevent scalding. All water coolers shall be ADA compliant
stainless steel finish double bowl, Hi-Low type with electric chiller. Urinals shall be wall mounted with
concealed carriers and shall utilize 1.0 gpf manual flush valve devices. Floor drains shall be provided in
all public toilet rooms and mechanical rooms as required by code. ADA accessible plumbing fixtures shall
be located in the toilet rooms as required by the architectural drawings and in accordance with code. A
floor outlet mop basin will also be provided on each level of the building.
Sanitary
The sanitary piping system shall service all of the plumbing fixtures for the building. The sanitary drains
shall be collected together and extended to the building foundation wall where they will be connected to
the existing sanitary building drain. Cleanouts will be provided in the sanitary piping system in
accordance with code. Vent systems will be collected together as much as possible and continued up
through the roof thru the roof is available. Floor drains will be provided in toilet rooms and mechanical
rooms as required by code. All floor drains in the building shall be provided with trap primer systems. All
plumbing fixtures shall be provided with properly vented traps for water seal.
Storm
Drainage piping shall be extended from roof drains and down through the building. The storm drains shall
be collected together and extended to the building foundation wall where they will be connected to the
existing storm system building drains. Cleanouts will be provided in the storm drain piping system in
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accordance with code. Cleanouts in underground piping shall be flush with the finish floor. Cleanouts in
above ground piping shall be located above ceilings or within walls and shall be provided with access
panels.
Cold Water
Cold water will be supplied via a new domestic water service that will be provided from the city water main
in the street to the building mechanical room. A new water meter and shut off valves will be provided in
accordance with code. All plumbing fixtures will be provided with cold water in accordance with State
plumbing code. There will be non-freeze wall hydrants located around the existing building, the nonfreeze wall hydrants will be a flush mounted lock-shield type with integral vacuum breakers. Cold water
hose bibbs shall be located in all public toilet rooms in accordance with code. All cold water shall be
potable. All water outlets (hose bibbs, wall hydrants) shall be provided with backflow devices to protect
the potable water supply. All plumbing fixtures shall be of the water conservation type. All plumbing
fixtures in the building will be water conservation type.
Cold water connections to all plumbing fixtures or other equipment requiring cold water shall be protected
against cross-contamination of the building domestic water system via code approved air gaps, air
breaks, integral fixture air gaps or air breaks or approved backflow prevention devices.
Hot Water
Hot water shall be provided with new heat pump type domestic hot water heaters. The hot water supply
piping system shall be provided with a dedicated circulating loop which will be connected to the new
water heater and provided with a pump and controls to maintain the temperature in the hot water supply
system. All of the water piping and fittings in this hot water supply and return loop system shall be
insulated. All of the water piping in this supply and return loop system shall be labeled to indicate service
and if the piping is a supply or return line.
Natural Gas
Natural gas is not proposed for use at the renovated library.

SECTION 23 00 00 – HEATING, VENTILATING AND AIR CONDITTIONING (HVAC)
Existing HVAC systems are to be removed in their entirety.
It is proposed that the building be provided with heat recovery type variable refrigerant volume systems
including roof/grade mounted air cooled VRF units, insulated refrigerant piping, branch boxes, interior fan
coil units and a complete building management system. Each outdoor VRF unit will provide refrigerant for
simultaneous heating and cooling capability to several fan coil units serving multiple areas within the
building. Fan coil unit types will vary from ceiling concealed, vertical concealed, wall mounted ductless,
etc. to support the particular space that it serves.
Ventilation air will be provided by three (3) roof mounted energy recovery ventilators capable of 4,500
CFM supply and exhaust airflows, with insulated duct distributions down through the building via vertical
shafts branching horizontally to the various spaces. All vertical shafts shall be fire rated and provided
with fire dampers or combination fire/smoke dampers at duct penetrations as appropriate and as required
by the International Mechanical Code. Individual fan coil units and vertical shafts will be located on each
side of the building to limit the horizontal duct distributions within the building. Insulated hydronic piping
shall be extended from the building distribution to heating and cooling coils within each energy recovery
unit to condition air being supplied to the building. The proposed new rooftop equipment should be
provided with concealment/acoustical sound screening to minimize any objectionable noise transmission
or sight lines to neighboring buildings.
The individual occupied areas shall be provided with heating, ventilation and air conditioning through fan
The Jones Public Library
Amherst, MA
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coil units to maintain a minimum space temperature of 70°F during heating mode and 75°F during cooling
mode. Refrigerant coils in the fan coil unit shall be interconnected to the branch box of the applicable
VRF outdoor unit. Ventilation air shall be ducted from the energy recovery units to the return air
connection of each fan coil unit, to be mixed and tempered with the return air then circulated to the space
through supply ductwork and diffusers. Fan coils shall have fully ducted supply distributions within each
space and utilize plenum returns unless prohibited by sound transmission or other constraints. The fan
coil units shall be located above ceilings or in vertical cavities/closets, accessible at the common area
through lockable panels, doors or the ceiling grid. Units shall be sized for low speed operation to
minimize noise transmission to the occupied space. Each unit shall also be provided with an insulated
condensate drain pan, overflow sensor and drain pipe, terminating to a location in compliance with the
Massachusetts Uniform State Plumbing Code. Each occupied space shall be monitored by a wall
temperature sensor, an occupancy sensor and where noted a carbon dioxide sensor. These devices
shall be utilized to provide fully automatic and adjustable space temperature control, with 5°F setbacks
during unoccupied periods and 10°F setback during night-time periods, and shall be accessible through
the facility management system.
Stairwells and entry vestibules shall be provided with heating and air conditioning from a concealed type
fan coil unit to maintain a minimum space temperature of 65°F during heating mode and 80°F during
cooling mode. Refrigerant coils in the fan coil unit shall be interconnected to the branch box of the
applicable VRF outdoor unit. Each unit shall also be provided with an insulated condensate drain pan,
overflow sensor and drain pipe, terminating to a location in compliance with the Massachusetts Uniform
State Plumbing Code. These spaces shall be monitored by a wall temperature sensor. These devices
shall be utilized to provide fully automatic and adjustable space temperature control, with 10°F setback
during night-time periods, and shall be accessible through the facility management system.
shall be provided with heating and air conditioning from a concealed type fan coil unit to maintain a
minimum space temperature of 65°F during heating mode and 80°F during cooling mode. Refrigerant
coils in the fan coil unit shall be interconnected to the branch box of the applicable VRF outdoor unit.
These spaces shall be monitored by a wall temperature sensor. These devices shall be utilized to
provide fully automatic and adjustable space temperature control, with 10°F setback during night-time
periods, and shall be accessible through the facility management system. Restrooms shall also be
provided with a minimum of 75 CFM of exhaust air per fixture (water closet, urinal or shower). The
exhaust air shall be ducted through the building to the energy recovery units and discharged directly to
the outdoors.
Each Janitor Closet shall be provided 75 CFM of exhaust, ducted through the building to the energy
recovery units or a roof mounted general exhaust fan and discharged directly to the outdoors.
The Sprinkler Room will be provided with an electric unit heater to maintain a minimum space
temperature of 50°F. The unit shall be operated through an integral thermostat and accessible through
the facility management system. The Sprinkler Room shall also be provided with a minimum of 0.5CFM
of exhaust per square foot of floor area, ducted to the energy recovery units or a roof mounted general
exhaust fan and discharged directly to the outdoors.
The Elevator Machine Room shall be provided with a split heat pump system consisting of an indoor
evaporator unit and an outdoor air-source heat pump unit to maintain the space temperature
requirements of the electronics located in the space. The unit shall be provided with an insulated
condensate drain pan, overflow sensor and drain pipe, terminating to a location in compliance with the
Massachusetts Uniform State Plumbing Code. The unit shall be operated through a wall mounted
thermostat and accessible through the facility management system. The room shall also be vented into
the hoistway in accordance with applicable code requirements. The automatic temperature control
system shall monitor the status of hoistway vent motorized damper (provided by GC) through the facility
management system.
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The Tel/Data Room shall be provided with a split system air conditioning system consisting of an indoor
evaporator unit and an outdoor air-cooled condensing unit to maintain the space temperature
requirements of the electronics located in the space. The unit shall be provided with an insulated
condensate drain pan, overflow sensor and drain pipe, terminating to a location in compliance with the
Massachusetts Uniform State Plumbing Code. The unit shall be operated through a wall mounted
thermostat and accessible through the facility control system.
The Electric Room will be provided with an electric unit heater to maintain a minimum space temperature
of 50°F. The unit shall be operated through an integral thermostat and accessible through the facility
control system. The Electrical Room shall also be provided with outdoor air intake and exhaust directly to
the outdoors, both sized based on the heat rejection/dissipation of equipment (such as transformers) to
maintain a maximum space temperature of 95°F. The exhaust and outdoor air intake shall be ducted to
roof ventilators or louvers, with a dedicated general exhaust fan operated through a reverse acting space
thermostat.
The Historic Collections Room shall be provided with a dedicated environmental control system consisting
of an indoor evaporator unit with heating, air conditioning, ventilating, humidification and dehumidification
capability; and an outdoor condensing unit to maintain the space temperature and humidity requirements
of the sensitive items located in the space. The unit shall be provided with an insulated condensate drain
pan, overflow sensor and drain pipe, terminating to a location in compliance with the Massachusetts
Uniform State Plumbing Code. The unit shall be operated through a wall mounted thermostat/humidistat
and accessible through the facility control system.
Miscellaneous spaces, such as storage rooms, mechanical rooms, etc. shall be provided with electric
heating through horizontal or cabinet unit heaters controlled by a wall mounted space thermostat. An
exhaust air system shall be provided in accordance with applicable code requirements and ducted to the
energy recovery units or a general exhaust fan and discharged directly to the outdoors.
The building heating, ventilating and air conditioning system shall be provided with direct digital automatic
temperature controls that shall be capable of being monitored/controlled through a facility management
system. The facility management system shall be provided with an operator’s station, to be located within
the mechanical space on the lower level of the proposed addition, as well as accessible through a webbased interface.

SECTION 26 00 00 – ELECTRICAL
Preliminary calculations result in an 1200 amp 277/480 volt three phase service being required. The
existing service equipment can be reused due to its size and relatively good condition and age. The
existing breakers in the 480 volt distribution panel and the 208 volt distribution panel could be used to
feed new panels on the various upper floors, he newly proposed elevator(s), a new mechanical panel
dedicated to new mechanical equipment.
Power shall be distributed throughout the building from the main switchboard to panel boards located
on each floor. New electrical closets shall be required for the floor’s panel boards and other electrical
items. The closets should be stacked over each other, if the architectural plan will allow. Installing
feeders to each floor’s panels is most economically installed when the rooms are located over each
other. The panel boards shall contain circuit breakers that provide overcurrent protection for branch
circuits needed for receptacles, lighting, HVAC equipment, plumbing equipment, telephone/data
equipment. Any larger electrical loads such as elevators, HVAC equipment, heat pump water heaters
shall be connected directly to the 480 volt distribution panelboard.
Rooms shall be provided with receptacles for computers and general-purpose outlets. Offices and
conference rooms shall be provided with (1) outlet per wall. All toilet rooms shall be provided with a GFI
The Jones Public Library
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type receptacle on a dedicated 20 amp, 120 volt circuit.
It is recommended to replace the inefficient lighting with new fixtures throughout. The new lighting
fixtures shall be energy-efficient LED-type fixtures. Classrooms, offices and conference rooms shall be
provided with indirect/direct pendant fixtures where ceiling heights allow, or recessed indirect/direct
fixtures. Fixtures provided on the interior perimeter of the building, will be provided with day-light
sensors that will automatically turn fixtures off if daylight is providing a pre-set foot-candle level. Utility
rooms and small storage areas will be provided with LED industrial strip fixtures with wire guards.
Stairwells shall be provided with wall mounted LED fixtures to facilitate maintenance.
Emergency lighting and egress lighting shall be provided to meet the Mass. State Building Code,
Articles 1023.0 and 1024.0. New LED energy efficient exit signs shall be provided at all exit ways. A
percentage of “normal” lighting fixtures would be connected to the existing emergency inverter system.
Quantity of fixtures connected to the inverter system would achieve a minimum of 1 footcandle of
lighting as is required at all means of egresses.
A lighting control system shall be provided to meet Chapter 13: Energy Conservation of the Mass. State
Building Code. Fixtures in hallways and common areas shall be controlled from the Lighting Control
Panel. Smaller offices, classrooms, utility rooms will be provided with wall- or ceiling- mounted
occupancy sensors to control fixtures while the room is occupied. Override Control points will be
provided in strategic locations (main office, main entrance) to control lights during off hours. The lighting
control panel would contain programming capability to control lighting based on hours of operation
and/or through occupancy sensors. As mentioned above, some fixtures shall be provided with daylight
sensors which will control fixtures based on a certain pre-set lighting level.
A completely new addressable fire alarm system shall be provided, that meets the Mass State Building
Code, Paragraph 917.0, NFPA 72, Life Safety 101 and Americans with Disability Act (ADA) as well as
any local Fire Department requirements. In general, pull stations will be provided at all exit doors
within 5’-0”, visual alarms will be provided in all rooms, conference rooms, common areas, corridors,
mechanical rooms and toilet rooms. Audio Alarms will be provided in all mechanical rooms, rooms,
common areas and corridors.
Smoke detectors shall be installed in all corridors, storage closets, elevator machine rooms and at the
top of all stairwells. Duct-smoke detectors shall be provided in duct work of all air-handling systems
rated for 2000 CFM or more. A smoke detector connected to the elevator recall shall be located in all
elevator lobbies. A heat detector shall be located in the elevator machine room. The sprinkler system
shall also be connected to the fire alarm control panel through tamper and flow switches. The entire
system shall be monitored via a dedicated phone line to an independent monitoring company, as
presently monitored.
It is recommended that a new main communications closet be supplied with plywood backboards for the
installation of equipment provided by the utility and owner. Dedicated receptacles will be provided for
equipment and the room will be air conditioned to maintain a proper temperature. Smaller IT closets
should be provided on each floor. Maximum distance between any data device and a closet is 295
linear feet of cable. 4” conduits will be provide between the main communication closet and smaller
closets.
Telephone and data shall be wired from each data location to an ICC/MCC (intermediate cross
connection/main cross connection) closet. Devices shall be RJ45 with Cat 6 cables. Telephone cables
shall be punched down on 110 blocks; data devices shall be terminated on 48 Port Patch panels. 110
blocks shall be located on plywood backboards within the telephone closets; Cat 3 telephone cable
shall be run between each ICC provided for owner hub and server equipment. Devices shall be
provided per room, office and conference room.
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It is recommended that Wireless Access Points (WAP’s) be provided throughout the library for possible
wireless communication.
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Geneeral Descripttion
The project
p
consissts of renovattions and an addition
a
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widee perimeter wh
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The stack
s
rooms above
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span to glulam columns. The CLT
C floor willl span 8 feet to the glulam
m beams. Thee proposed flooor build
bove the glulaam beams is as
a follows: 5 ply
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Results per Life Cycle Stage, itemized by Division
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Maintenance and Replacement [B2-B5]
03 - Concrete
05 - Metals
06 - Wood/Plastics/Composites

End of Life [C2-C4]
03 - Concrete
05 - Metals
06 - Wood/Plastics/Composites

Module D [D]
03 - Concrete
05 - Metals
06 - Wood/Plastics/Composites
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Results per Division
100%

198,029
kg

118,704
kg CO₂eq

660.8
kg SO₂eq

90.09
kg Neq

7,135
kg O₃eq

1,419,529
MJ

1
2
Global Warming
Potential

1
2
Acidification
Potential

1
2
Eutrophication
Potential

1
2
Smog Formation
Potential

1
2
Non-renewable
Energy

50%

0%

1

2
Mass

Legend
Net value (impacts + credits)
Design Options
Option 1 - Steel (primary)
Option 2 - Timber

Divisions
03 - Concrete
05 - Metals
06 - Wood/Plastics/Composites
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Results per Division, itemized by Tally Entry
100%

198,029
kg

118,704
kg CO₂eq

660.8
kg SO₂eq

90.09
kg Neq

7,135
kg O₃eq

1,419,529
MJ

1
2
Global Warming
Potential

1
2
Acidification
Potential

1
2
Eutrophication
Potential

1
2
Smog Formation
Potential

1
2
Non-renewable
Energy

50%

0%

1

2
Mass

Legend
Net value (impacts + credits)
Design Options
Option 1 - Steel (primary)
Option 2 - Timber

03 - Concrete
Cast-in-place concrete, lightweight structural concrete, 3001-4000 psi

05 - Metals
Steel, deck
Steel, HSS section
Steel, W section (wide flange shape)

06 - Wood/Plastics/Composites
Cross laminated timber (CLT)
Glue laminated timber (Glulam)
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Results per Division, itemized by Material
100%

198,029
kg

118,704
kg CO₂eq

660.8
kg SO₂eq

90.09
kg Neq

7,135
kg O₃eq

1,419,529
MJ

1
2
Global Warming
Potential

1
2
Acidification
Potential

1
2
Eutrophication
Potential

1
2
Smog Formation
Potential

1
2
Non-renewable
Energy

50%

0%

1

2
Mass

Legend
Net value (impacts + credits)
Design Options
Option 1 - Steel (primary)
Option 2 - Timber

03 - Concrete
Lightweight concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Steel, reinforcing rod

05 - Metals
Cold formed structural steel
Fireproofing, cementitious, by area
Fireproofing, intumescent paint
Fireproofing, intumescent paint, by area
Galvanized steel decking
Hot rolled structural steel, AISC - EPD

06 - Wood/Plastics/Composites
CLT (Cross laminated timber)
Glue laminated timber (Glulam), AWC - EPD
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Results per Revit Category
100%

198,029
kg

118,704
kg CO₂eq

660.8
kg SO₂eq

90.09
kg Neq

7,135
kg O₃eq

1,419,529
MJ

1
2
Global Warming
Potential

1
2
Acidification
Potential

1
2
Eutrophication
Potential

1
2
Smog Formation
Potential

1
2
Non-renewable
Energy

50%

0%

1

2
Mass

Legend
Design Options
Option 1 - Steel (primary)
Option 2 - Timber

Revit Categories
Floors
Structure

9

7/1/2020

Jones Library
Design option comparison

Results per Revit Category, itemized by Family
100%

198,029
kg

118,704
kg CO₂eq

660.8
kg SO₂eq

90.09
kg Neq

7,135
kg O₃eq

1,419,529
MJ

1
2
Global Warming
Potential

1
2
Acidification
Potential

1
2
Eutrophication
Potential

1
2
Smog Formation
Potential

1
2
Non-renewable
Energy

50%

0%

1

2
Mass

Legend
Net value (impacts + credits)
Design Options
Option 1 - Steel (primary)
Option 2 - Timber

Floors
Floor - CLT
Floor - Concrete 6.25"

Structure
Glulam-Southern Pine
Glulam-Southern Pine-Column
HSS-Hollow Structural Section-Column
Timber-Column
W-Wide Flange
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Calculation Methodology
LIFE CYCLE ASSESSMENT METHODS
The following provides a description of terms and methods
associated with the use of Tally to conduct life cycle assessment for
construction works and construction products. Tally methodology is
consistent with LCA standards ISO 14040-14044, ISO 21930:2017,
ISO 21931:2010, EN 15804:2012, and EN 15978:2011. For more
information about LCA, please refer to these standards or visit
www.choosetally.com.
Studied objects
The life cycle assessment (LCA) results reported represent an
analysis of a single building, multiple buildings, or a comparative
analysis of two or more building design options. The assessment
may represent the complete architectural, structural, and finish
systems of the building(s) or a subset of those systems. This may be
used to compare the relative environmental impacts associated with
building components or for comparative study with one or more
reference buildings. Design options may represent a full or partial
building across various stages of the design process, or they may
represent multiple schemes of a full or partial building that are
being compared to one another across a range of evaluation
criteria.
Functional unit and reference unit
A functional unit is the quantified performance of a product,
building, or system that defines the object of the study. The
functional unit of a single building should include the building type
(e.g. office, factory), relevant technical and functional requirements
(e.g. regulatory requirements, energy performance), pattern of use
(e.g. occupancy, usable floor area), and the required service life. For
a design option comparison of a partial building, the functional unit
is the complete set of building systems or products that perform a
given function. It is the responsibility of the modeler to assure that
reference buildings or design options are functionally equivalent in
terms of scope and relevant performance. The expected life of the
building has a default value of 60 years and can be modified by the
modeler.
The reference unit is the full collection of processes and materials
required to produce a building or portion thereof and is quantified
according to the given goal and scope of the assessment over the
full life of the building. If construction impacts are included in the
assessment, the reference unit also includes the energy, water, and
fuel consumed on the building site during construction. If
operational energy is included in the assessment, the reference unit
includes the electrical and thermal energy consumed on site over
the life of the building.
Data source
Tally utilizes a custom designed LCA database that combines
material attributes, assembly details, and architectural specifications
with environmental impact data resulting from the collaboration
between KieranTimberlake and thinkstep. LCA modeling was
conducted in GaBi 8.5 using GaBi 2018 databases and in accordance
with GaBi databases and modeling principles.
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The data used are intended to represent the US and the year 2017.
Where representative data were unavailable, proxy data were used.
The datasets used, their geographic region, and year of reference
are listed for each entry. An effort was made to choose proxy
datasets that are technologically consistent with the relevant entry.
Data quality and uncertainty
Uncertainty in results can stem from both the data used and their
application. Data quality is judged by: its measured, calculated, or
estimated precision; its completeness, such as unreported
emissions; its consistency, or degree of uniformity of the
methodology applied on a study serving as a data source; and
geographical, temporal, and technological representativeness. The
GaBi LCI databases have been used in LCA models worldwide in
both industrial and scientific applications. These LCI databases have
additionally been used both as internal and critically reviewed and
published studies. Uncertainty introduced by the use of proxy data
is reduced by using technologically, geographically, and/or
temporally similar data. It is the responsibility of the modeler to
appropriately apply the predefined material entries to the building
under study.
System boundaries and delimitations
The analysis accounts for the full cradle to grave life cycle of the
design options studied across all life cycle stages, including material
manufacturing, maintenance and replacement, and eventual end of
life. Optionally, the construction impacts and operational energy of
the building can be included within the scope. Product stage
impacts are excluded for materials and components indicated as
existing or salvaged by the modeler. The modeler defines whether
the boundary includes or excludes the flow of biogenic carbon,
which is the carbon absorbed and generated by biological sources
(e.g. trees, algae) rather than from fossil resources.
Architectural materials and assemblies include all materials required
for the product’s manufacturing and use including hardware,
sealants, adhesives, coatings, and finishing. The materials are
included up to a 1% cut-off factor by mass except for known
materials that have high environmental impacts at low levels. In
these cases, a 1% cut-off was implemented by impact.
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Calculation Methodology
LIFE CYCLE STAGES
The following describes the scope and system boudaries used to
define each stage of the life cycle of a building or building product,
from raw material acquisition to final disposal. For products listed in
Tally as Environmental Product Declarations (EPD), the full life cycle
impacts are included, even if the published EPD only includes the
Product stage [A1-A3].

Product [EN 15978 A1 - A3]

Operational Energy [EN 15978 B6] (Optional)

This encompasses the full manufacturing stage, including raw
material extraction and processing, intermediate transportation, and
final manufacturing and assembly. The product stage scope is listed
for each entry, detailing any specific inclusions or exclusions that fall
outside of the cradle to gate scope. Infrastructure (buildings and
machinery) required for the manufacturing and assembly of
building materials are not included and are considered outside the
scope of assessment.

This is based on the anticipated or measured energy and natural
gas consumed at the building site over the lifetime of the building,
as indicated by the modeler.
End of Life [EN 15978 C2-C4]

This counts transportation from the manufacturer to the building
site during the construction stage and can be modified by the
modeler.

This includes the relevant material collection rates for recycling,
processing requirements for recycled materials, incineration rates,
and landfilling rates. The impacts associated with landfilling are
based on average material properties, such as plastic waste,
biodegradable waste, or inert material. Stage C2 encompasses the
transport from the construction site to end-of-life treatment based
on national averages. Stages C3-C4 account for waste processing
and disposal, i.e., impacts associated with landfilling or incineration.

Construction Installation [EN 15978 A5] (Optional)

Module D [EN 15978 D]

This includes the anticipated or measured energy and water
consumed on-site during the construction installation process, as
specified by the modeler.

This accounts for reuse potentials that fall beyond the system
boundary, such as energy recovery and recycling of materials. Along
with processing requirements, the recycling of materials is modeled
using an avoided burden approach, where the burden of primary
material production is allocated to the subsequent life cycle based
on the quantity of recovered secondary material. Incineration of
materials includes credit for average US energy recovery rates.

Transportation [EN 15978 A4]

Maintenance and Replacement [EN 15978 B2-B5]
This encompasses the replacement of materials in accordance with
their expected service life. This includes the end of life treatment of
the existing products as well as the cradle to gate manufacturing
and transportation to site of the replacement products. The service
life is specified separately for each product. Refurbishment of
materials marked as existing or salvaged by the modeler is also
included.

PRODUCT
A1. Extraction
A2. Transport
(to factory)
A3. Manufacturing

CONSTRUCTION

USE

END-OF-LIFE

A4. Transport
(to site)

B1. Use

C1. Demolition

A5. Construction
Installation

B2. Maintenance
B3. Repair

C2. Transport
(to disposal)

B4. Replacement
B5. Refurbishment

C3. Waste processing
C4. Disposal

MODULE D
D. Benefits and loads
beyond the system
boundary from:
1. Reuse
2. Recycling
3. Energy recovery

B6. Operational energy
B7. Operational water
Life-Cycle Stages as defined by EN 15978. Processes included in Tally modeling scope are shown in bold. Italics indicate optional processes.
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Calculation Methodology
ENVIRONMENTAL IMPACT CATEGORIES
A characterization scheme translates all emissions and fuel use
associated with the reference flow into quantities of categorized
environmental impact. As the degree that the emissions will result
in environmental harm depends on regional ecosystem conditions
and the location in which they occur, the results are reported as
impact potential. Potential impacts are reported in kilograms of
equivalent relative contribution (eq) of an emission commonly
associated with that form of environmental impact (e.g. kg CO₂eq).
The following list provides a description of environmental impact
categories reported according to the TRACI 2.1 characterization
scheme, the environmental impact model developed by the US EPA
to quantify environmental impact risk associated with emissions to
the environment in the United States. TRACI is the standard
environmental impact reporting format for LCA in North America.
Impacts associated with land use change and fresh water depletion
are not included in TRACI 2.1. For more information on TRACI 2.1,
reference Bare 2010, EPA 2012, and Guinée 2001. For further
description of measurement of environmental impacts in LCA, see
Simonen 2014.
Acidification Potential (AP)

kg SO₂eq

A measure of emissions that cause acidifying effects to the
environment. The acidification potential is a measure of a
molecule’s capacity to increase the hydrogen ion (H⁺) concentration
in the presence of water, thus decreasing the pH value. Potential
effects include fish mortality, forest decline, and the deterioration of
building materials.
Eutrophication Potential (EP)

kg Neq

A measure of the impacts of excessively high levels of
macronutrients, the most important of which are nitrogen (N) and
phosphorus (P). Nutrient enrichment may cause an undesirable shift
in species composition and elevated biomass production in both
aquatic and terrestrial ecosystems. In aquatic ecosystems, increased
biomass production may lead to depressed oxygen levels caused by
the additional consumption of oxygen in biomass decomposition.
Global Warming Potential (GWP)

kg CO₂eq

A measure of greenhouse gas emissions, such as carbon dioxide
and methane. These emissions are causing an increase in the
absorption of radiation emitted by the earth, increasing the natural
greenhouse effect. This may, in turn, have adverse impacts on
ecosystem health, human health, and material welfare.
Ozone Depletion Potential (ODP)

kg CFC-11eq

A measure of air emissions that contribute to the depletion of the
stratospheric ozone layer. Depletion of the ozone leads to higher
levels of UVB ultraviolet rays reaching the earth’s surface with
detrimental effects on humans and plants. As these impacts tend to
be very small, ODP impacts can be difficult to calculate and are
prone to a larger margin of error than the other impact categories.
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Smog Formation Potential (SFP)

kg O₃eq

A measure of ground level ozone, caused by various chemical
reactions between nitrogen oxides (NOₓ) and volatile organic
compounds (VOCs) in sunlight. Human health effects can result in a
variety of respiratory issues, including increasing symptoms of
bronchitis, asthma, and emphysema. Permanent lung damage may
result from prolonged exposure to ozone. Ecological impacts
include damage to various ecosystems and crop damage.
Primary Energy Demand (PED)

MJ (lower heating value)

A measure of the total amount of primary energy extracted from
the earth. PED tracks energy resource use, not the environmental
impacts associated with the resource use. PED is expressed in
energy demand from non-renewable resources and from renewable
resources. Efficiencies in energy conversion (e.g. power, heat, steam,
etc.) are taken into account when calculating this result.
Non-Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from non-renewable resources
(e.g. petroleum, natural gas, etc.) contributing to the PED.
Non-renewable resources are those that cannot be regenerated
within a human time scale. Efficiencies in energy conversion (e.g.
power, heat, steam, etc.) are taken into account when calculating
this result.
Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from renewable resources (e.g.
hydropower, wind energy, solar power, etc.) contributing to the
PED. Efficiencies in energy conversion (e.g. power, heat, steam, etc.)
are taken into account when calculating this result.
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LCI Data
END-OF-LIFE [C2-C4]

TRANSPORTATION [A4]

A Life Cycle Inventory(LCI) is a compilation and quantification of
inputs and outputs for the reference unit.The following LCI provides
a summary of all energy, construction, transportation, and material
inputs present in the study. Materials are listed in alphabetical order
along with a list of all Revit families and Tally entries in which they
occur, along with any notes and system boundaries accompanying
their database entries.Each entry lists the detailed scope for the LCI
data sources used from the GaBi LCI database and identifies the LCI
data source.

Default transportation values are based on the three-digit material
commodity code in the 2012 Commodity Flow Survey by the US
Department of Transportation Bureau of Transportation Statistics
and the US Department of Commerce where more specific
industry-level transportation is not available.

For LCI data sourced from an Environmental Product Declaration
(EPD), the product manufacturer, EPD identification number, and
Program Operator are listed. Where the LCI source does not
provide data for all life cycle stages, default North American
average values are used. This is of particular importance for
European EPD sources, as EPD data are generally only provided for
the product stage, and North American average values are used for
the remaining life cycle stages.
Where specific quantities are associated with a data entry, such as
user inputs, energy values, or material mass, the quantity is listed on
the same line as the title of the entry.

Transportation by Barge
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by barge.
LCI Source:
GLO: Average ship, 1500t payload capacity/ canal ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Container Ship
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by container ship.
LCI Source:
GLO: Container ship, 27500 dwt payload capacity, ocean going ts (2017)
US: Heavy fuel oil at refinery (0.3wt.% S) ts (2014)
Transportation by Rail
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by cargo rail.
LCI Source:
GLO: Rail transport cargo - Diesel, average train, gross tonne weight 1000t / 726t
payload capacity ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Truck
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by diesel truck.
LCI Source:
US: Truck - Trailer, basic enclosed / 45,000 lb payload - 8b ts (2017)
US: Diesel mix at filling station ts (2014)
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END-OF-LIFE [C2-C4]
Specific end-of-life scenarios are detailed for each entry based on
the US construction and demolition waste treatment methods and
rates in the 2016 WARM Model by the US Environmental Protection
Agency except where otherwise specified. Heterogeneous
assemblies are modeled using the appropriate methodologies for
the component materials.
End-of-Life Landfill
Scope:
Materials for which no recycling or incineration rates are known, no recycling occurs
within the US at a commercial scale, or which are unable to be recycled are landfilled.
This includes glass, drywall, insulation, and plastics. The solids contents of coatings,
sealants, and paints are assumed to go to landfill, while the solvents or water
evaporate during installation. Where the landfill contains biodegradable material, the
energy recovered from landfill gas utilization is reflected as a credit in Module D.
LCI Source:
US: Glass/inert on landfill ts (2017)
US: Biodegradable waste on landfill, post-consumer ts (2017)
US: Plastic waste on landfill, post-consumer ts (2017)
Concrete End-of-Life
Scope:
Concrete (or other masonry products) are recycled into aggregate or general fill
material or they are landfilled. It is assumed that 55% of the concrete is recycled.
Module D accounts for both the credit associated with off-setting the production
aggregate and the burden of the grinding energy required for processing.
LCI Source:
US: Diesel mix at refinery ts (2014)
GLO: Fork lifter (diesel consumption) ts (2016)
EU - 28 Gravel 2/32 ts (2017)
US: Glass/inert on landfill ts (2017)
Metals End-of-Life
Scope:
Metal products are modeled using the avoided burden approach. The recycling rate at
end of life is used to determine how much secondary metal can be recovered after
having subtracted any scrap input into manufacturing (net scrap). Net scrap results in
an environmental credit in Module D for the corresponding share of the primary
burden that can be allocated to the subsequent product system using secondary
material as an input. If the value in Module D reflects an environmental burden, then
the original product (A1-A3) contains more secondary material than is recovered.
LCI Source:
Aluminum - RNA: Primary Aluminum Ingot AA/ts (2010)
Aluminum - RNA: Secondary Aluminum Ingot AA/ts (2010)
Brass - GLO: Zinc mix ts (2012)
Brass - GLO: Copper (99.99% cathode) ICA (2013)
Brass - EU-28: Brass (CuZn20) ts (2017)
Copper - DE: Recycling potential copper sheet ts (2016)
Steel - GLO: Value of scrap worldsteel (2014)
Zinc - GLO: Special high grade zinc IZA (2012)
Wood End-of-Life
Scope:
End of Life waste treatment methods and rates for wood are based on the 2014
Municipal Solid Waste and Construction Demolition Wood Waste Generation and
Recovery in the United States report by Dovetail Partners, Inc. It is assumed that 65.5%
of wood is sent to landfill, 17.5% to incineration, and 17.5% to recovery.
LCI Source:
US: Untreated wood in waste incineration plant ts (2017)
US: Wood product (OSB, particle board) waste in waste incineration plant ts (2017)
US: Wood products (OSB, particle board) on landfill, post-consumer ts (2017)
US: Untreated wood on landfill, post-consumer ts (2017)
RNA: Softwood lumber CORRIM (2011)

15

7/1/2020

7/1/2020

Jones Library
Design option comparison

LCI Data
PRODUCT [A1-A3]
Materials and components are listed in alphabetical order along
with a list of all Revit families and Tally entries in which they occur.
The masses given here refer to the quantity of each material used
over the building's life-cycle, which includes both Product [A1-A3]
and Use [B2-B5] stages.
Additional provided data describing scope boundaries for each life
cycle stage may be useful for interpretation of the impacts
associated with the specific material or component. Each material or
component is listed with its service life, or period of time after
installation it is expected to meet the service requirements prior to
replacement or repair. This value is indicated in parentheses next to
the mass of the material associated with the listed Revit family.
Values for transportation distance or service life shown with an
asterisk (*) indicate user-defined changes to default values. Values
for service life shown with a dagger (†) indicate materials identified
by the modeler as existing or salvaged.
CLT (Cross laminated timber)
Used in the following Revit families:
Floor - CLT

35,215.3 kg
35,215.3 kg (60 yrs)

Used in the following Tally entries:
Cross laminated timber (CLT)
Description:
Engineered wood panel made of several layers of kiln-dried lumber stacked in
alternating directions, bonded with structural adhesives, and pressed to form a solid
rectangular panel.
Life Cycle Inventory:
Proxied by Glulam
Product Scope:
Cradle to gate

1,102.2 kg
1,102.2 kg (60 yrs)

Used in the following Tally entries:
Steel, W section (wide flange shape)
Description:
Cementitious fireproofing spray for structural steel and concrete. Default application
rate is 1" thickness.
Life Cycle Inventory:
65% Cement
15% Vermiculite
10% MICA
10% Calcium carbonate
Product Scope:
Cradle to gate, includes electricity estimate for application but neglects any direct
emissions at installation
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Portland cement PCA/ts (2014)
GLO: Vermiculite ts (2017)
US: Silica sand (Excavation and processing) ts (2017)
US: Limestone flour (5mm) ts (2017)
US: Electricity grid mix ts (2014)
1,226.2 kg
1,226.2 kg (60 yrs)

Used in the following Tally entries:
Steel, deck

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

Description:
Intumescent fireproof coating, for use on exposed structural steel. Default application
rate assumes a thickness of 45 mils.

Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
RNA: Glue laminated timbers CORRIM (2011)
13,453.0 kg
13,453.0 kg (60 yrs)

Used in the following Tally entries:
Steel, HSS section
Description:
Cold-rolled or formed structural steel, such as used in steel studs.
Life Cycle Inventory:
100% Cold rolled steel
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
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Fireproofing, cementitious, by area
Used in the following Revit families:
W-Wide Flange

Fireproofing, intumescent paint
Used in the following Revit families:
Floor - Concrete 6.25"

Transportation Distance:
By truck: 468 km

Cold formed structural steel
Used in the following Revit families:
HSS-Hollow Structural Section-Column

LCI Source:
RNA: Steel finished cold rolled coil worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)

Life Cycle Inventory:
20% Titanium dioxide
5% Silica
10% Triamino triazine
10% Pentaerythritol
2% Amino methyl propanol
Less than 0.3% VOC emission
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Electricity grid mix ts (2014)
DE: Polyethylene glycol (PEG) ts (2017)
US: Triethanolamine (TEA) ts (2017)
US: Titanium dioxide pigment ts (2017)
US: Silica sand (flour) ts (2017)
DE: Melamine ts (2017)
US: Tap water from groundwater ts (2017)
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LCI Data (continued)
Fireproofing, intumescent paint, by area
Used in the following Revit families:
HSS-Hollow Structural Section-Column
W-Wide Flange

1,285.4 kg
338.9 kg (60 yrs)
946.4 kg (60 yrs)

Used in the following Tally entries:
Steel, HSS section
Steel, W section (wide flange shape)

Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 468 km

Transportation Distance:
By truck: 642 km

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Electricity grid mix ts (2014)
DE: Polyethylene glycol (PEG) ts (2017)
US: Triethanolamine (TEA) ts (2017)
US: Titanium dioxide pigment ts (2017)
US: Silica sand (flour) ts (2017)
DE: Melamine ts (2017)
US: Tap water from groundwater ts (2017)

Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
RNA: Glue laminated timbers CORRIM (2011)
EPD Source:
13CA24184.104.1
13,610.0 kg
13,610.0 kg (60 yrs)

Used in the following Tally entries:
Steel, deck
Description:
Hot dip galvanized steel roof decking, corrugated profile. Default roof decking is
galvanized to G90 standards, coated on both sides of 20 gauge steel deck, roll formed
and precut.
Life Cycle Inventory:
100% Steel, hot dip galvanized
Product Scope:
Cradle to gate for deck only.
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 44% scrap input while remainder is processed and credited as avoided
burden

EPD Designation Holder:
American Wood Council and Canadian Wood Council
EPD Program Operator:
UL Environment
EPD Expiration:
4/16/2019
Hot rolled structural steel, AISC - EPD
Used in the following Revit families:
W-Wide Flange

29,817.6 kg
29,817.6 kg (60 yrs)

Used in the following Tally entries:
Steel, W section (wide flange shape)
Description:
Hot rolled structural steel. Industry-wide EPD from the American Institute of Steel
Construction.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Hot rolled structural steel sections AISC (2010)
EPD Source:
4786979051.102.1
EPD Designation Holder:
American Institute of Steel Construction
EPD Program Operator:
UL Environment
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22,241.7 kg (60 yrs)
77.0 kg (60 yrs)
2,155.4 kg (60 yrs)

Description:
Architectural grade structural glue-laminated timber (Glulam), an engineered wood
product manufactured from end-joined, laminated, and planed lumber
pressure-treated with resins. Typically used for beams, headers, columns, and arches.
Entry inclusive of factory applied sealer. Industry-wide EPD from the American Wood
Council.

Life Cycle Inventory:
20% Titanium dioxide
5% Silica
10% Triamino triazine
10% Pentaerythritol
2% Amino methyl propanol
Less than 0.3% VOC emission

LCI Source:
RNA: Steel hot dip galvanized worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
US: Metal roll forming M CA (2010)
GLO: Value of scrap worldsteel (2014)

24,474.1 kg

Used in the following Tally entries:
Glue laminated timber (Glulam)

Description:
Intumescent fireproof coating, for use on exposed structural steel.

Galvanized steel decking
Used in the following Revit families:
Floor - Concrete 6.25"

Glue laminated timber (Glulam), AWC - EPD
Used in the following Revit families:
Glulam-Southern Pine
Glulam-Southern Pine-Column
Timber-Column

7/1/2020

Jones Library
Design option comparison

LCI Data (continued)
EPD Expiration:
3/31/2021
Lightweight concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Floor - Concrete 6.25"

202,965.9 kg
202,965.9 kg (60 yrs)

Used in the following Tally entries:
Cast-in-place concrete, lightweight structural concrete, 3001-4000 psi
Description:
Lightweight concrete, 3001-4000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.
Life Cycle Inventory:
21% Cement
9% Batch water
30% Coarse aggregate
40% Fine aggregate
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 24 km
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)
Steel, reinforcing rod
Used in the following Revit families:
Floor - Concrete 6.25"

3,742.8 kg
3,742.8 kg (60 yrs)

Used in the following Tally entries:
Cast-in-place concrete, lightweight structural concrete, 3001-4000 psi
Description:
Common unfinished tempered steel rod suitable for structural reinforcement (rebar)
Life Cycle Inventory:
100% Steel rebar
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)
Module D Scope:
Product has a 16.4% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
GLO: Steel rebar worldsteel (2014)
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Attachment G:

Structural System Estimate

July 1, 2020

SCHEMATIC DESIGN
COST REPORT

Renovation & Addition
at

JONES PUBLIC LIBRARY

June 15, 2020

Fennessy Consulting Services
27 Glen Street, Suite 8, Stoughton, MA 02072
www.fennessyconsulting.com

June 15, 2020
Josephine Penta
Finegold Alexander Architects
77 North Washington Street
7th Floor
Boston, MA 02114

JONES PUBLIC LIBRARY - Renovation & Addition, Amherst, MA
Dear Josephine:
Please find enclosed our Construction Cost Model for the above referenced project based on schematic design
information prepared by you and your design team, dated April 29, 2020.
The financial summary of this cost model is outlined below, however we recommend you review the Executive
Summary to fully understand the basis of this report and the included and excluded financial impacts
contained therein.
Const. Start
Renovation
New Building
Site Work

Mar-21
Mar-21
Mar-21

ESTIMATED CONTRACT AWARD

Gross Floor

$/sf

Estimated Cost

26,875
34,421

$334.68
$418.31

$8,994,650
$14,398,742
$1,400,808

61,296

$404.50

$24,794,200

Alternates
Alternate 1: Heavy engineered wood structure in lieu of steel

$365,926

Bidding conditions are expected to reflect competitive bidding to pre-qualified general contractors, open
bidding to prequalified sub-contractors, open specifications for materials and manufactures.
This estimate includes all direct construction costs, general contractor’s overhead and profit and design
contingency. Cost escalation impacts have been included in this report.
Excluded from the estimate are: construction contingency, hazardous waste removal, loose furnishings and
equipment, architect’s and engineer’s fees, moving, administrative and financing costs. Please refer to
Exclusions section of the attached report for further information.

Fennessy Consulting Services
27 Glen Street, Suite 8, Stoughton, MA 02072, T: 781.344.4464 F: 781.344.4452
www.fennessyconsulting.com

JONES PUBLIC LIBRARY
Renovation & Addition
Amherst, MA
SCHEMATIC DESIGN COST REPORT
June 15, 2020

Executive Summary

The Project
This project in Amherst, Massachusetts comprises the partial demolition of the
existing building, renovations to 26,900 gsf of the remaining building, the construction
of an addition of approximately 34,400 gsf together with all associated site
preparation and development.
The program includes the typical program areas one finds in established public
libraries together with special collections storage, large meeting room, library
administration spaces and a board room.
Site work includes reconstruction of the access road, limited staff parking, pedestrian
walkways and plaza, together with associated soft and hardscape.

Financial Status
Our construction cost model for the entire project is in the order of $24.8MM . Within
this total we are including $3.08MM of contingencies and escalation.

Risk
A formal risk analysis has not been performed for this project. Some risk factors to be
considered at this time include:
- Design Contingency
- Escalation/Market risk
- Construction/Payment default
- Approvals process/Funding
Design Contingency
This construction cost model is based on revised schematic drawings. Due to this
incomplete nature of the design we have utilized historic data and personal
experience to complete this cost model. To help alleviate possible cost increases as
a result of design completion we recommend a design contingency of 10%. We have
included this contingency in our cost model. As design progresses this contingency
will reduce.

Page 1

JONES PUBLIC LIBRARY
Renovation & Addition
Amherst, MA
SCHEMATIC DESIGN COST REPORT
June 15, 2020

Alternates

Quantity

Unit

Rate

ALTERNATE 1: HEAVY ENGINEERED WOOD STRUCTURE IN LIEU OF STEEL
X
Trade Costs
Omissions
Steel structural steel beams and columns
(1)
LS
1,032,144.00
Metal decking
(1)
LS
139,020.00
Concrete topping
(1)
LS
161,988.00
Fireproofing steel
(1)
LS
93,013.00
Eliminate column enclosures
(1)
LS
70,200.00
Reduction in finished ceiling quantity (30%
reduction)
(10,326)
SF
8.75
Additions
Glulam columns and beams
34,421
SF
21.75
Cross laminated timber decking, with acoustic
undelayment and concrete topping
23,053
SF
35.88
Cross laminated timber decking at roof
11,702
SF
26.88
X
Subtotal
X
Markups
General conditions and project requirements
General conditions and requirements
No change
Bond and Insurance
2.00%
303,631
Building permit
0.00%
309,704
Overhead and Profit
Contractors overhead and profit (Fee)
3.50%
309,704
X
Subtotal
X
Contingencies/Escalation
Contingencies
Design contingency
10.00%
320,544
GMP contingency
0.00%
352,598
Escalation
Escalation to Start Date (March 2021)
3.78%
352,598
X
Subtotal
X
TOTAL - ALTERNATE 1
X
X

Total

(1,032,144)
(139,020)
(161,988)
(93,013)
(70,200)
(90,353)
748,657
827,142
314,550
$303,631

6,073

10,840
$16,913

32,054

13,328
$45,382
$365,926
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Jones Library
Full building summary

Report Summary
Created with Tally
Commercial Version 2020.01.15.01
Author
Company
Date

bpearcy
Finegold Alexander Architects
6/29/2020

Project
Location
Gross Area
Building Life

Jones Library
43 Amity Street Amherst, MA 01002
62,725 ft²
60

Boundaries

Cradle to grave, inclusive of
biogenic carbon; see appendix for a
full list of materials and processes

Environmental Impact Totals
Global Warming (kg CO₂eq)

Goal and Scope of Assessment
Full building assessment of the proposed Jones Library project
including the existing building and new addition. The scope
includes core, shell, footings, foundations, structural wall
assemblies from cladding to interior finishes, structural floors
and ceilings including finishes, roof assemblies, and interior
non-structural walls and finishes.

Product Stage
[A1-A3]

Construction Stage
[A4]

Use Stage
[B2-B5]

End of Life Stage
[C2-C4]

Module D
[D]
-101,739

1,072,261

15,552

383,529

63,586

Acidification (kg SO₂eq)

4,805

72.06

1,748

270.8

-505

Eutrophication (kg Neq)

225.0

5.867

192.4

21.25

-10.5

Smog Formation (kg O₃eq)
Ozone Depletion (kg CFC-11eq)

56,343

2,381

25,445

4,758

-4,236

0.009431

5.326E-010

0.007817

9.320E-009

2.251E-004

Primary Energy (MJ)

1.428E+007

226,153

8,108,114

865,757

-1,374,910

Non-renewable Energy (MJ)

1.312E+007

220,741

7,393,017

809,529

-1,022,082

1,160,093

5,469

717,543

57,107

-350,177

184.0

2.669

65.82

10.91

-17.5

Renewable Energy (MJ)
Environmental Impacts / Area
Global Warming (kg CO₂eq/m²)
Acidification (kg SO₂eq/m²)

0.8246

0.01237

0.2999

0.04647

-0.08672

Eutrophication (kg Neq/m²)

0.03861

0.001007

0.03301

0.003647

-0.001803

Smog Formation (kg O₃eq/m²)

9.669

0.4086

4.366

0.8166

-0.727

1.618E-006

9.140E-014

1.341E-006

1.599E-012

3.862E-008

Primary Energy (MJ/m²)

2,450

38.81

1,391

148.6

-236

Non-renewable Energy (MJ/m²)

2,251

37.88

1,269

138.9

-175

Renewable Energy (MJ/m²)

199.1

0.9385

123.1

9.800

-60.1

Ozone Depletion (kg CFC-11eq/m²)
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6/29/2020

Jones Library
Full building summary

Results per Life Cycle Stage
100%

2,670,928
kg

1,534,928
kg CO₂eq

6,896
kg SO₂eq

25%

25%

444.5
kg Neq

88,928
kg O₃eq

2.154E+007
MJ

29%

34%

63%

61%

Smog Formation
Potential

Non-renewable
Energy

11%

43%

50%
89%
70%

70%
51%

0%

Mass

Global Warming
Potential

Acidification
Potential

Eutrophication
Potential

Legend
Net value (impacts + credits)

4%

Life Cycle Stages
Product [A1-A3]
Transportation [A4]
Maintenance and Replacement [B2-B5]
End of Life [C2-C4]

25%

Module D [D]

1%

70%

Global Warming Potential
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6/29/2020

Jones Library
Full building summary

Results per Life Cycle Stage, itemized by Division
100%

2,670,928
kg

1,535,772
kg CO₂eq

14%

6,897
kg SO₂eq

444.6
kg Neq

11%

88,966
kg O₃eq

2.154E+007
MJ

12%

17%

27%
12%
12%

50%
24%
17%

31%

64%

20%
12%
27%
17%

17%

Acidification
Potential

Eutrophication
Potential

25%
16%

0%

Mass

Global Warming
Potential

Smog Formation
Potential

Legend
Net value (impacts + credits)
Product [A1-A3]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Transportation [A4]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Maintenance and Replacement [B2-B5]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

End of Life [C2-C4]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes
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Module D [D]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Non-renewable
Energy

6/29/2020

Jones Library
Full building summary

Results per Division
100%

2,670,928
kg

1,433,189
kg CO₂eq

11%
21%

6,391
kg SO₂eq

434.0
kg Neq

84,691
kg O₃eq

16%

2.052E+007
MJ

17%

24%

35%
11%

12%
12%

15%

19%
14%

50%

28%

23%

15%

36%

21%
24%

64%

14%

30%

29%

0%

Mass

Global Warming
Potential

20%

19%

Acidification
Potential

Eutrophication
Potential

19%

Smog Formation
Potential

Non-renewable
Energy

Legend
Divisions
03 - Concrete
04 - Masonry

21%

05 - Metals
06 - Wood/Plastics/Composites

29%

07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

6%

3%
12%

28%

Global Warming Potential
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Jones Library
Full building summary

Results per Division, itemized by Tally Entry
100%

2,670,928
kg

1,437,978
kg CO₂eq

6,391
kg SO₂eq

434.0
kg Neq

84,691
kg O₃eq

2.052E+007
MJ

10%

12%

27%
10%

50%

12%

21%

12%

28%

17%
54%

25%

0%

Mass

Global Warming
Potential

26%
17%

16%

Acidification
Potential

Eutrophication
Potential

16%
Smog Formation
Potential

Non-renewable
Energy

Legend
03 - Concrete
Cast-in-place concrete, lightweight structural concrete, 2501-3000 psi
Cast-in-place concrete, structural concrete, 3001-4000 psi
Cast-in-place concrete, structural concrete, 4001-5000 psi
Stair, concrete with metal nosing

04 - Masonry
Brick
Glass block
Hollow-core CMU
Stone veneer wall, granite, grouted

05 - Metals
Aluminum, cast
Aluminum, formed
Stair, laminated glass
Stair, steel plate
Steel, angle
Steel, C-stud metal framing with insulation
Steel, furring channel
Steel, HSS section
Steel, rectangular tubing
Steel, round tubing
Steel, S section
Steel, sheet, stainless
Steel, W section (wide flange shape)

06 - Wood/Plastics/Composites
Domestic hardwood
Fiberglass mat gypsum sheathing
Ornamental wood
Plywood, exterior grade
Stair, hardwood
Wood framing
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07 - Thermal and Moisture Protection
Aluminum faced composite wall panel (ACM)
Asphalt roofing shingles
Expanded polystyrene (EPS), board
Fluid applied elastomeric air barrier
Insulated metal roof panels, custom
Self-adhering sheet waterproofing, modified bituminous sheet
Slate roofing shingles
Wood siding

08 - Openings and Glazing
Aluminum mullion system
Door frame, steel, galvanized
Door frame, wood
Door, exterior, steel
Door, interior, glass
Door, interior, steel
Door, interior, wood, particle board core, flush
Glazing, double pane IGU
Glazing, monolithic sheet
Window frame, aluminum
Window frame, vinyl
Window frame, wood
Wood mullion

09 - Finishes
Acoustic ceiling system, mineral fiber board
Carpet, nylon
Flooring, solid wood plank
Metal ceiling system, aluminum
Portland cement stucco
Wall board, gypsum

6/29/2020

Jones Library
Full building summary

Results per Division, itemized by Material
100%

2,670,928
kg

1,440,215
kg CO₂eq

6,391
kg SO₂eq

434.0
kg Neq

84,691
kg O₃eq

10%

2.052E+007
MJ

11%

27%

12%
50%

16%

18%
14%

53%

20%

0%

Mass

Global Warming
Potential

21%
12%

Acidification
Potential

12%

14%

Eutrophication
Potential

Smog Formation
Potential

Non-renewable
Energy

Legend
03 - Concrete
Lightweight concrete, 2501-3000 psi, 0-19% fly ash and/or slag
Steel, reinforcing rod
Steel, sheet
Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag

04 - Masonry
Brick, generic
Concrete masonry unit (CMU), hollow-core
Glass block
Mortar type N
Mortar type S
Paint, exterior acrylic latex
Steel, reinforcing rod
Stone slab, granite
Thickset mortar

05 - Metals
Aluminum, cast
Aluminum, formed
Cold formed structural steel
Contruction steel, light structural shapes, CMC - EPD
Fiberglass blanket insulation, paper faced
Fiberglass blanket insulation, unfaced
Fireproofing, cementitious, by area
Fluoropolymer coating, metal stock
Galvanized steel
Glazing, triple, 3 mm, laminated safety glass
Hot rolled structural steel, AISC - EPD
Paint, enamel, solvent based
Paint, exterior metal coating, silicone-based, by area
Powder coating, metal stock
Stainless steel sheet, Chromium 18/8
Steel, sheet
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06 - Wood/Plastics/Composites
Aspen lumber, 2 inch
Domestic softwood, US, AWC - EPD
Exterior grade plywood, US
Fiberglass mat gypsum sheathing board
Hard maple lumber, 4 inch
Paint, interior acrylic latex
White oak lumber, 1 inch
White oak lumber, 2 inch
Wood stain, water based

07 - Thermal and Moisture Protection
Aluminum extrusion, AEC - EPD
Aluminum-faced composite wall panel (ACM), MCA - EPD
Domestic softwood, US, AWC - EPD
Expanded polystyrene (EPS), board
Fasteners, stainless steel
Fluid applied elastomeric air barrier
Fluoropolymer coating, metal stock
Paint, exterior acrylic latex
Roofing shingles, slate
SBS modified asphalt, strip, ARMA - EPD
SBS modified bitumen, cap sheet, ARMA - EPD
Sealant, silicone
Spray polyurethane foam insulation, closed cell (HFO blowing agent), SPFA - EPD
Steel, sheet
Wood stain, water based

08 - Openings and Glazing
Aluminum curtain wall system, YKK AP - EPD
Aluminum storefront system, YKK AP - EPD
Aluminum window wall system, YKK AP - EPD
Aspen lumber, 2 inch
Door frame, metal, galvanized, no door
Door frame, wood, no door
Door, interior, wood, particle board core
Fasteners, galvanized steel

Jones Library
Full building summary

Results per Division, itemized by Material (continued)
Legend (continued)
Glazing, double, 3 mm, laminated safety glass
Glazing, double, insulated (air)
Glazing, monolithic sheet, generic
Hardware, aluminum
Hardware, stainless steel
Hollow door, exterior, steel, fire-rated
Hollow door, interior, steel, unfinished
Overhead door closer, aluminum
Paint, exterior acrylic latex
Paint, exterior acrylic latex, by area
Polyurethane top coat, water-based, for wood
Stainless steel door hinge
Steel door hinge
Steel tilt-turn window fitting
White oak lumber, 2 inch
White oak lumber, 4 inch
Window frame, aluminum, powder-coated, fixed, thermal break
Window frame, vinyl, fixed
Window frame, wood, fixed
Window frame, wood, operable
Wood stain, water based

09 - Finishes
Acoustic ceiling tile (ACT), mineral fiber board
Ceiling tile, aluminum
Commercial high-traffic carpet, medium pile, GUT - EPD
Floor adhesive, carpet
Floor and wall adhesive, urethane
Metal lath, for plaster
Paint, exterior acrylic latex
Paint, interior acrylic latex
Powder coating, metal stock
Red oak lumber, 1 inch
Stucco, portland cement
Suspended grid
Wall board, gypsum, natural
Wood sealer, water-based, for flooring
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Jones Library
Full building summary

Results per Revit Category
100%

2,670,928
kg

24%

1,433,189
kg CO₂eq

19%

6,391
kg SO₂eq

434.0
kg Neq

16%

14%

84,691
kg O₃eq

2.052E+007
MJ

21%

22%

12%

23%

27%

18%

31%

21%

12%

50%

15%

17%

12%
40%

0%

43%

30%

22%

Mass

Global Warming
Potential

Acidification
Potential

27%

Eutrophication
Potential

25%

Smog Formation
Potential

Non-renewable
Energy

Legend
Revit Categories

4%

Ceilings
Curtainwall Mullions

1%

3%

19%

Curtainwall Panels

2%

Doors
Floors
Roofs
Stairs and Railings
Structure
Walls
Windows
30%

27%

4%

10%

Global Warming Potential
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Jones Library
Full building summary

Results per Revit Category, itemized by Family
100%

2,670,928
kg

1,435,066
kg CO₂eq

6,391
kg SO₂eq

434.0
kg Neq

84,691
kg O₃eq

2.052E+007
MJ

11%

13%

10%

17%

13%

50%

12%
19%
41%

0%

Mass

19%

14%

Global Warming
Potential

Acidification
Potential

Eutrophication
Potential

20%

13%

Smog Formation
Potential

Non-renewable
Energy

Legend
Ceilings

Roofs

ACT - 2' x 2'
ACT - 24x60 Plank
GWB
Metal Ceiling
Vaulted Ceiling1
Wood Ceiling

Curtainwall Mullions
Quad Corner Mullion
Rectangular Mullion

FAA_Generic_6"
FAA_Generic_6" - Metal Roof
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Slate Roof

Stairs and Railings
Existing Stairs - Non-Compliant Risers
Railing - Glass
Railing - Handrail Pipe
Railing 2
Stairs 1
Wood Rail - Existing

Curtainwall Panels
System Panel

Doors
Component___Frame_HollowMetal-Flush
Component___Panel_Slide Double
Component___Panel_Slide Single
Designer_Series-Clad_Wood-In-Swing_French-Single_Sidelight_Units
Door-NanaWall-SL-60
Ext-Single-Half_Glass-Colonial_Reg_Casing_Door_1719
FA - Storefront - Double
FA - Storefront - Single
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Double1
FAA - Door - Single

Floors
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4
Finish Floor - Terazzo
Floor - Concrete
Floor 1

9

Structure
Built_up_Square_column_5285
Footing-Rectangular
HSS-Hollow Structural Section-Column
L-Angle
Pipe-Column
Precast-Cone Shaped Beam
S-American Standard
Wall Foundation
Wall Foundation Existing
W-Wide Flange
W-Wide Flange-Column

Walls
BP Test Wall
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 24"
Exterior Wall - 5"

Jones Library
Full building summary

Results per Revit Category, itemized by Family (continued)
Legend (continued)
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing - Stone 8"
Exterior Wall - Existing Masonry - 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Exterior Wall - Foundation - 16"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Interior - S2A - 1GWB/none
Interior Wall - 12"
Interior Wall - 16"
Interior Wall - 19"
Interior Wall - 2"
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

Windows
437950
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
Fixed Decorative
Parametric_Aluminum_Louver_11905
Parametric_Aluminum_Louver_11905 - tally
Proline_Clad_Wood-Double-Hung_Fixed_Units
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-2Wide
Window-Double_Hung-Marvin-Clad_Ultimate
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Calculation Methodology
LIFE CYCLE ASSESSMENT METHODS
The following provides a description of terms and methods
associated with the use of Tally to conduct life cycle assessment for
construction works and construction products. Tally methodology is
consistent with LCA standards ISO 14040-14044, ISO 21930:2017,
ISO 21931:2010, EN 15804:2012, and EN 15978:2011. For more
information about LCA, please refer to these standards or visit
www.choosetally.com.
Studied objects
The life cycle assessment (LCA) results reported represent an
analysis of a single building, multiple buildings, or a comparative
analysis of two or more building design options. The assessment
may represent the complete architectural, structural, and finish
systems of the building(s) or a subset of those systems. This may be
used to compare the relative environmental impacts associated with
building components or for comparative study with one or more
reference buildings. Design options may represent a full or partial
building across various stages of the design process, or they may
represent multiple schemes of a full or partial building that are
being compared to one another across a range of evaluation
criteria.
Functional unit and reference unit
A functional unit is the quantified performance of a product,
building, or system that defines the object of the study. The
functional unit of a single building should include the building type
(e.g. office, factory), relevant technical and functional requirements
(e.g. regulatory requirements, energy performance), pattern of use
(e.g. occupancy, usable floor area), and the required service life. For
a design option comparison of a partial building, the functional unit
is the complete set of building systems or products that perform a
given function. It is the responsibility of the modeler to assure that
reference buildings or design options are functionally equivalent in
terms of scope and relevant performance. The expected life of the
building has a default value of 60 years and can be modified by the
modeler.
The reference unit is the full collection of processes and materials
required to produce a building or portion thereof and is quantified
according to the given goal and scope of the assessment over the
full life of the building. If construction impacts are included in the
assessment, the reference unit also includes the energy, water, and
fuel consumed on the building site during construction. If
operational energy is included in the assessment, the reference unit
includes the electrical and thermal energy consumed on site over
the life of the building.
Data source
Tally utilizes a custom designed LCA database that combines
material attributes, assembly details, and architectural specifications
with environmental impact data resulting from the collaboration
between KieranTimberlake and thinkstep. LCA modeling was
conducted in GaBi 8.5 using GaBi 2018 databases and in accordance
with GaBi databases and modeling principles.
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The data used are intended to represent the US and the year 2017.
Where representative data were unavailable, proxy data were used.
The datasets used, their geographic region, and year of reference
are listed for each entry. An effort was made to choose proxy
datasets that are technologically consistent with the relevant entry.
Data quality and uncertainty
Uncertainty in results can stem from both the data used and their
application. Data quality is judged by: its measured, calculated, or
estimated precision; its completeness, such as unreported
emissions; its consistency, or degree of uniformity of the
methodology applied on a study serving as a data source; and
geographical, temporal, and technological representativeness. The
GaBi LCI databases have been used in LCA models worldwide in
both industrial and scientific applications. These LCI databases have
additionally been used both as internal and critically reviewed and
published studies. Uncertainty introduced by the use of proxy data
is reduced by using technologically, geographically, and/or
temporally similar data. It is the responsibility of the modeler to
appropriately apply the predefined material entries to the building
under study.
System boundaries and delimitations
The analysis accounts for the full cradle to grave life cycle of the
design options studied across all life cycle stages, including material
manufacturing, maintenance and replacement, and eventual end of
life. Optionally, the construction impacts and operational energy of
the building can be included within the scope. Product stage
impacts are excluded for materials and components indicated as
existing or salvaged by the modeler. The modeler defines whether
the boundary includes or excludes the flow of biogenic carbon,
which is the carbon absorbed and generated by biological sources
(e.g. trees, algae) rather than from fossil resources.
Architectural materials and assemblies include all materials required
for the product’s manufacturing and use including hardware,
sealants, adhesives, coatings, and finishing. The materials are
included up to a 1% cut-off factor by mass except for known
materials that have high environmental impacts at low levels. In
these cases, a 1% cut-off was implemented by impact.
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Calculation Methodology
LIFE CYCLE STAGES
The following describes the scope and system boudaries used to
define each stage of the life cycle of a building or building product,
from raw material acquisition to final disposal. For products listed in
Tally as Environmental Product Declarations (EPD), the full life cycle
impacts are included, even if the published EPD only includes the
Product stage [A1-A3].

Product [EN 15978 A1 - A3]

Operational Energy [EN 15978 B6] (Optional)

This encompasses the full manufacturing stage, including raw
material extraction and processing, intermediate transportation, and
final manufacturing and assembly. The product stage scope is listed
for each entry, detailing any specific inclusions or exclusions that fall
outside of the cradle to gate scope. Infrastructure (buildings and
machinery) required for the manufacturing and assembly of
building materials are not included and are considered outside the
scope of assessment.

This is based on the anticipated or measured energy and natural
gas consumed at the building site over the lifetime of the building,
as indicated by the modeler.
End of Life [EN 15978 C2-C4]

This counts transportation from the manufacturer to the building
site during the construction stage and can be modified by the
modeler.

This includes the relevant material collection rates for recycling,
processing requirements for recycled materials, incineration rates,
and landfilling rates. The impacts associated with landfilling are
based on average material properties, such as plastic waste,
biodegradable waste, or inert material. Stage C2 encompasses the
transport from the construction site to end-of-life treatment based
on national averages. Stages C3-C4 account for waste processing
and disposal, i.e., impacts associated with landfilling or incineration.

Construction Installation [EN 15978 A5] (Optional)

Module D [EN 15978 D]

This includes the anticipated or measured energy and water
consumed on-site during the construction installation process, as
specified by the modeler.

This accounts for reuse potentials that fall beyond the system
boundary, such as energy recovery and recycling of materials. Along
with processing requirements, the recycling of materials is modeled
using an avoided burden approach, where the burden of primary
material production is allocated to the subsequent life cycle based
on the quantity of recovered secondary material. Incineration of
materials includes credit for average US energy recovery rates.

Transportation [EN 15978 A4]

Maintenance and Replacement [EN 15978 B2-B5]
This encompasses the replacement of materials in accordance with
their expected service life. This includes the end of life treatment of
the existing products as well as the cradle to gate manufacturing
and transportation to site of the replacement products. The service
life is specified separately for each product. Refurbishment of
materials marked as existing or salvaged by the modeler is also
included.

PRODUCT
A1. Extraction
A2. Transport
(to factory)
A3. Manufacturing

CONSTRUCTION

USE

END-OF-LIFE

A4. Transport
(to site)

B1. Use

C1. Demolition

A5. Construction
Installation

B2. Maintenance
B3. Repair

C2. Transport
(to disposal)

B4. Replacement
B5. Refurbishment

C3. Waste processing
C4. Disposal

MODULE D
D. Benefits and loads
beyond the system
boundary from:
1. Reuse
2. Recycling
3. Energy recovery

B6. Operational energy
B7. Operational water
Life-Cycle Stages as defined by EN 15978. Processes included in Tally modeling scope are shown in bold. Italics indicate optional processes.
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Calculation Methodology
ENVIRONMENTAL IMPACT CATEGORIES
A characterization scheme translates all emissions and fuel use
associated with the reference flow into quantities of categorized
environmental impact. As the degree that the emissions will result
in environmental harm depends on regional ecosystem conditions
and the location in which they occur, the results are reported as
impact potential. Potential impacts are reported in kilograms of
equivalent relative contribution (eq) of an emission commonly
associated with that form of environmental impact (e.g. kg CO₂eq).
The following list provides a description of environmental impact
categories reported according to the TRACI 2.1 characterization
scheme, the environmental impact model developed by the US EPA
to quantify environmental impact risk associated with emissions to
the environment in the United States. TRACI is the standard
environmental impact reporting format for LCA in North America.
Impacts associated with land use change and fresh water depletion
are not included in TRACI 2.1. For more information on TRACI 2.1,
reference Bare 2010, EPA 2012, and Guinée 2001. For further
description of measurement of environmental impacts in LCA, see
Simonen 2014.
Acidification Potential (AP)

kg SO₂eq

A measure of emissions that cause acidifying effects to the
environment. The acidification potential is a measure of a
molecule’s capacity to increase the hydrogen ion (H⁺) concentration
in the presence of water, thus decreasing the pH value. Potential
effects include fish mortality, forest decline, and the deterioration of
building materials.
Eutrophication Potential (EP)

kg Neq

A measure of the impacts of excessively high levels of
macronutrients, the most important of which are nitrogen (N) and
phosphorus (P). Nutrient enrichment may cause an undesirable shift
in species composition and elevated biomass production in both
aquatic and terrestrial ecosystems. In aquatic ecosystems, increased
biomass production may lead to depressed oxygen levels caused by
the additional consumption of oxygen in biomass decomposition.
Global Warming Potential (GWP)

kg CO₂eq

A measure of greenhouse gas emissions, such as carbon dioxide
and methane. These emissions are causing an increase in the
absorption of radiation emitted by the earth, increasing the natural
greenhouse effect. This may, in turn, have adverse impacts on
ecosystem health, human health, and material welfare.
Ozone Depletion Potential (ODP)

kg CFC-11eq

A measure of air emissions that contribute to the depletion of the
stratospheric ozone layer. Depletion of the ozone leads to higher
levels of UVB ultraviolet rays reaching the earth’s surface with
detrimental effects on humans and plants. As these impacts tend to
be very small, ODP impacts can be difficult to calculate and are
prone to a larger margin of error than the other impact categories.
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Smog Formation Potential (SFP)

kg O₃eq

A measure of ground level ozone, caused by various chemical
reactions between nitrogen oxides (NOₓ) and volatile organic
compounds (VOCs) in sunlight. Human health effects can result in a
variety of respiratory issues, including increasing symptoms of
bronchitis, asthma, and emphysema. Permanent lung damage may
result from prolonged exposure to ozone. Ecological impacts
include damage to various ecosystems and crop damage.
Primary Energy Demand (PED)

MJ (lower heating value)

A measure of the total amount of primary energy extracted from
the earth. PED tracks energy resource use, not the environmental
impacts associated with the resource use. PED is expressed in
energy demand from non-renewable resources and from renewable
resources. Efficiencies in energy conversion (e.g. power, heat, steam,
etc.) are taken into account when calculating this result.
Non-Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from non-renewable resources
(e.g. petroleum, natural gas, etc.) contributing to the PED.
Non-renewable resources are those that cannot be regenerated
within a human time scale. Efficiencies in energy conversion (e.g.
power, heat, steam, etc.) are taken into account when calculating
this result.
Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from renewable resources (e.g.
hydropower, wind energy, solar power, etc.) contributing to the
PED. Efficiencies in energy conversion (e.g. power, heat, steam, etc.)
are taken into account when calculating this result.

6/29/2020

Jones Library
Full building summary

LCI Data
END-OF-LIFE [C2-C4]

TRANSPORTATION [A4]

A Life Cycle Inventory(LCI) is a compilation and quantification of
inputs and outputs for the reference unit.The following LCI provides
a summary of all energy, construction, transportation, and material
inputs present in the study. Materials are listed in alphabetical order
along with a list of all Revit families and Tally entries in which they
occur, along with any notes and system boundaries accompanying
their database entries.Each entry lists the detailed scope for the LCI
data sources used from the GaBi LCI database and identifies the LCI
data source.

Default transportation values are based on the three-digit material
commodity code in the 2012 Commodity Flow Survey by the US
Department of Transportation Bureau of Transportation Statistics
and the US Department of Commerce where more specific
industry-level transportation is not available.

For LCI data sourced from an Environmental Product Declaration
(EPD), the product manufacturer, EPD identification number, and
Program Operator are listed. Where the LCI source does not
provide data for all life cycle stages, default North American
average values are used. This is of particular importance for
European EPD sources, as EPD data are generally only provided for
the product stage, and North American average values are used for
the remaining life cycle stages.
Where specific quantities are associated with a data entry, such as
user inputs, energy values, or material mass, the quantity is listed on
the same line as the title of the entry.

Transportation by Barge
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by barge.
LCI Source:
GLO: Average ship, 1500t payload capacity/ canal ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Container Ship
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by container ship.
LCI Source:
GLO: Container ship, 27500 dwt payload capacity, ocean going ts (2017)
US: Heavy fuel oil at refinery (0.3wt.% S) ts (2014)
Transportation by Rail
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by cargo rail.
LCI Source:
GLO: Rail transport cargo - Diesel, average train, gross tonne weight 1000t / 726t
payload capacity ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Truck
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by diesel truck.
LCI Source:
US: Truck - Trailer, basic enclosed / 45,000 lb payload - 8b ts (2017)
US: Diesel mix at filling station ts (2014)

14

Jones Library
Full building summary

LCI Data (continued)
END-OF-LIFE [C2-C4]
Specific end-of-life scenarios are detailed for each entry based on
the US construction and demolition waste treatment methods and
rates in the 2016 WARM Model by the US Environmental Protection
Agency except where otherwise specified. Heterogeneous
assemblies are modeled using the appropriate methodologies for
the component materials.
End-of-Life Landfill
Scope:
Materials for which no recycling or incineration rates are known, no recycling occurs
within the US at a commercial scale, or which are unable to be recycled are landfilled.
This includes glass, drywall, insulation, and plastics. The solids contents of coatings,
sealants, and paints are assumed to go to landfill, while the solvents or water
evaporate during installation. Where the landfill contains biodegradable material, the
energy recovered from landfill gas utilization is reflected as a credit in Module D.
LCI Source:
US: Glass/inert on landfill ts (2017)
US: Biodegradable waste on landfill, post-consumer ts (2017)
US: Plastic waste on landfill, post-consumer ts (2017)
Concrete End-of-Life
Scope:
Concrete (or other masonry products) are recycled into aggregate or general fill
material or they are landfilled. It is assumed that 55% of the concrete is recycled.
Module D accounts for both the credit associated with off-setting the production
aggregate and the burden of the grinding energy required for processing.
LCI Source:
US: Diesel mix at refinery ts (2014)
GLO: Fork lifter (diesel consumption) ts (2016)
EU - 28 Gravel 2/32 ts (2017)
US: Glass/inert on landfill ts (2017)
Metals End-of-Life
Scope:
Metal products are modeled using the avoided burden approach. The recycling rate at
end of life is used to determine how much secondary metal can be recovered after
having subtracted any scrap input into manufacturing (net scrap). Net scrap results in
an environmental credit in Module D for the corresponding share of the primary
burden that can be allocated to the subsequent product system using secondary
material as an input. If the value in Module D reflects an environmental burden, then
the original product (A1-A3) contains more secondary material than is recovered.
LCI Source:
Aluminum - RNA: Primary Aluminum Ingot AA/ts (2010)
Aluminum - RNA: Secondary Aluminum Ingot AA/ts (2010)
Brass - GLO: Zinc mix ts (2012)
Brass - GLO: Copper (99.99% cathode) ICA (2013)
Brass - EU-28: Brass (CuZn20) ts (2017)
Copper - DE: Recycling potential copper sheet ts (2016)
Steel - GLO: Value of scrap worldsteel (2014)
Zinc - GLO: Special high grade zinc IZA (2012)
Wood End-of-Life
Scope:
End of Life waste treatment methods and rates for wood are based on the 2014
Municipal Solid Waste and Construction Demolition Wood Waste Generation and
Recovery in the United States report by Dovetail Partners, Inc. It is assumed that 65.5%
of wood is sent to landfill, 17.5% to incineration, and 17.5% to recovery.
LCI Source:
US: Untreated wood in waste incineration plant ts (2017)
US: Wood product (OSB, particle board) waste in waste incineration plant ts (2017)
US: Wood products (OSB, particle board) on landfill, post-consumer ts (2017)
US: Untreated wood on landfill, post-consumer ts (2017)
RNA: Softwood lumber CORRIM (2011)
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LCI Data
MODEL ELEMENTS

PRODUCT [A1-A3]

Revit Categories
Ceilings
Curtainwall Mullions
Curtainwall Panels
Doors
Floors
Roofs
Stairs and Railings
Structure
Walls
Windows

Materials and components are listed in alphabetical order along
with a list of all Revit families and Tally entries in which they occur.
The masses given here refer to the quantity of each material used
over the building's life-cycle, which includes both Product [A1-A3]
and Use [B2-B5] stages.

Jones Library_(Central)_ARC2020.rvt
Worksets
A Substructure
B Shell
C Interiors
D Services
E Equipment & Furnishings
F Structure
F1 Existing Structure
Shared Levels and Grids
Workset1
Phases
Existing
New Construction

Additional provided data describing scope boundaries for each life
cycle stage may be useful for interpretation of the impacts
associated with the specific material or component. Each material or
component is listed with its service life, or period of time after
installation it is expected to meet the service requirements prior to
replacement or repair. This value is indicated in parentheses next to
the mass of the material associated with the listed Revit family.
Values for transportation distance or service life shown with an
asterisk (*) indicate user-defined changes to default values. Values
for service life shown with a dagger (†) indicate materials identified
by the modeler as existing or salvaged.
Acoustic ceiling tile (ACT), mineral fiber board
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank

21,282.5 kg
8,988.0 kg (50 yrs)
12,294.5 kg (50 yrs)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Description:
Mineral fiber board acoustic ceiling tile, 5/8" thick
Life Cycle Inventory:
100% Mineral fiber board
Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% landfilled (inert waste)
LCI Source:
DE: Mineral fibres ceiling boards (EN15804 A1-A3) ts (2017)
Aluminum curtain wall system, YKK AP - EPD
Used in the following Revit families:
Quad Corner Mullion
Rectangular Mullion

6,017.2 kg
9.2 kg (60 yrs)
6,008.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum mullion system
Description:
Average aluminum curtain wall system by YKK AP America, including enerGfacade
(YCW, YHC, and YUW) and ProTek products. Entry includes curtain wall mullion
product, finish, and necessary fasteners, weather stripping, sealant, etc. Glazing is
excluded and should be added separately by user. EPD representative of conditions in
the US.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate, excluding glazing
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL
Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing
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LCI Data (continued)
LCI Source:
EPD (US), YKK AP America (2015)

Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing

EPD Source:
4786832322.101.1

LCI Source:
EPD (US), YKK AP America (2015)

EPD Designation Holder:
YKK AP America

EPD Source:
4786832322.103.1

EPD Program Operator:
UL Environment

EPD Designation Holder:
YKK AP America

EPD Expiration:
11/13/2020
Aluminum extrusion, AEC - EPD
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

EPD Program Operator:
UL Environment
427.4 kg
258.9 kg (60 yrs)
168.5 kg (60 yrs)

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)

EPD Expiration:
11/13/2020
Aluminum window wall system, YKK AP - EPD
Used in the following Revit families:
Fixed Decorative

4.4 kg
4.4 kg (60 yrs)

Description:
Extruded aluminum part. Industry-wide EPD from the Aluminum Extruders Council.

Used in the following Tally entries:
Aluminum mullion system

Life Cycle Inventory:
See EPD

Description:
Average aluminum window wall system by YKK AP America including YCN, YWE, and
YWW products. Product is typically used in ribbon window configurations, punched
openings, or to span from slab edge to slab edge to mimic curtain wall. Entry includes
includes aluminum framing product, finish, and necessary fasteners, weather stripping,
sealant, etc. . Glazing is excluded and should be added separately by user. EPD
representative of conditions in the US.

Product Scope:
Cradle to gate
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

Life Cycle Inventory:
See EPD

Module D Scope:
Product has 36.4% scrap input while remainder is processed and credited as avoided
burden

Product Scope:
Cradle-to-gate, excluding glazing
Transportation Distance:
By truck: 663 km

LCI Source:
RNA: Aluminum extrusion, mill finish - AEC (A1-A3) ts-EPD (2015)
RNA: Primary Aluminum Ingot AA/ts (2010)
RNA: Secondary Aluminum Ingot AA/ts (2010)

End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL

EPD Source:
11240237.101.1

Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing

EPD Designation Holder:
Aluminum Extruders Council (AEC)

LCI Source:
EPD (US), YKK AP America (2015)

EPD Program Operator:
UL Environment

EPD Source:
4786832322.106.1

EPD Expiration:
10/4/2021
Aluminum storefront system, YKK AP - EPD
Used in the following Revit families:
FA - Storefront - Double
FA - Storefront - Single

EPD Designation Holder:
YKK AP America
133.8 kg
79.0 kg (60 yrs)
54.8 kg (60 yrs)

Used in the following Tally entries:
Aluminum mullion system
Description:
Average aluminum storefront system by YKK AP America, including YES and YHS
products. Entry includes aluminum storefront mullion product, finish, and necessary
fasteners, weather stripping, sealant, etc. Glazing is excluded and should be added
separately by user. EPD representative of conditions in the US.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle-to-gate, excluding glazing
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL

17

EPD Program Operator:
UL Environment
EPD Expiration:
11/13/2020
Aluminum, cast
Used in the following Revit families:
FA - Storefront - Double

0.0 kg
0.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum, cast
Description:
Cast aluminum part. Data based on industry-wide EPDs for primary (EPD ID
4786092064.104.1) and secondary ingot (EPD ID 4786092064.105.1) from the
Aluminum Association.
Life Cycle Inventory:
100% Aluminum
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 663 km
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LCI Data (continued)
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

LCI Source:
US: Metal composite material (MCM) panel MCA (2010)

Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Secondary Aluminum Ingot AA/ts (2010) [EPD]
DE: Aluminium cast machining ts (2017)
DE: Aluminium die-cast part ts (2017)
RNA: Primary Aluminium Ingot AA/ts (2010) [EPD]
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)

EPD Source:
13CA27321.101.1
EPD Designation Holder:
Metal Construction Association (MCA)
EPD Program Operator:
UL Environment
EPD Expiration:
8/27/2018

Aluminum, formed
Used in the following Revit families:
Parametric_Aluminum_Louver_11905
Parametric_Aluminum_Louver_11905 - tally

0.0 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum, formed
Description:
Formed aluminum member. Data based on industry-wide EPD for cold-rolled
aluminum from the Aluminum Association (EPD ID 4786092064.101.1).

Aspen lumber, 2 inch
682.0 kg
Used in the following Revit families:
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
85.7 kg (50 yrs†)
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-...
13.9 kg (50 yrs†)
Window-Double_Hung-Marvin-Clad_Ultimate
582.4 kg (50 yrs†)
Wood Rail - Existing
0.0 kg (50 yrs†)
Used in the following Tally entries:
Domestic hardwood
Wood mullion

Product Scope:
Cradle to gate

Description:
Kiln-dried Aspen (white or yellow poplar) hardwood lumber of 2" nominal thickness as
produced in the United States, focusing on the main production technologies. Aspen is
frequently used for mouldings, doors, and millwork. Link for interactive LCA data tool
is provided at the link listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.

Transportation Distance:
By truck: 663 km

Life Cycle Inventory:
100% Aspen

End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

Product Scope:
Cradle to gate, uncoated

Life Cycle Inventory:
100% Aluminum

Module D Scope:
Product has 65% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Cold Rolled Aluminium ts/AA (2010) [EPD]
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Primary Aluminum Ingot AA/ts (2010)
RNA: Secondary Aluminum Ingot AA/ts (2010)
Aluminum-faced composite wall panel (ACM), MCA - EPD
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

Transportation Distance:
By truck: 383 km
End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
US: Aspen lumber, 2 inch (417 kg/m³), kiln-dried ts/AHEC (2017)
EPD Source:
Information

2,412.9 kg
1,461.6 kg (60 yrs)
951.3 kg (60 yrs)

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)
Description:
Aluminum facings bonded to both sides of a thermoplastic core. Overall thickness of
aluminum-faced panels 0.157 (4mm). Entry includes necessary adhesives and fasteners.
Industry-wide EPD from the Metal Construction Association.

EPD Designation Holder:
American Hardwood Export Council (AHEC)
Brick, generic
Used in the following Revit families:
Built_up_Square_column_5285
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing Masonry - 24"
Exterior Wall - Masonry
Exterior Wall -Existing Masonry - 16"

Life Cycle Inventory:
See EPD

Used in the following Tally entries:
Brick

Product Scope:
Cradle to gate

Description:
Common extruded brick, excludes mortar.

Transportation Distance:
By truck: 663 km

Life Cycle Inventory:
100% Fired brick

End-of-Life Scope:
95% of aluminum recovered
5% of aluminum landfilled (inert waste)
100% of polyurethane landfilled (plastic waste)

Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)

Module D Scope:
All recovered aluminum is processed and credited as avoided burden

Transportation Distance:
By truck: 172 km
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110,706.7 kg
295.1 kg (60 yrs)
18,552.4 kg (60 yrs)
0.0 kg (60 yrs†)
61,394.1 kg (60 yrs)
30,465.1 kg (60 yrs)
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LCI Data (continued)
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Stoneware tiles, unglazed (EN15804 A1-A3) ts (2017)
Ceiling tile, aluminum
Used in the following Revit families:
Metal Ceiling

294.7 kg
294.7 kg (60 yrs)

Used in the following Tally entries:
Metal ceiling system, aluminum
Description:
Aluminum ceiling tile, 24 ga, powder-coated finish. Data based on industry-wide EPDs
for primary (EPD ID 4786092064.104.1) and secondary ingot (EPD ID
4786092064.105.1) from the Aluminum Association.
Life Cycle Inventory:
94% Aluminum sheet
6% Powder coating (by weight)

Used in the following Tally entries:
Carpet, nylon
Description:
Nylon broadloom carpet, Commercial Use: Corridors, stores, lobbies, schools, large
offices
Pile: 400-600 g/m² (LC2-3). Industry-wide EPD from the Association for
Environmentally Friendly Carpets.

Transportation Distance:
By truck: 1609 km
End-of-Life Scope:
76.2% Landfilled (plastic material)
18.6% Incinerated
5.6% Recovered

End-of-Life Scope:
95% recovered
5% landfilled (inert material)
Module D Scope:
Product has 65% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Primary Aluminum Ingot AA (2010) [EPD]
RNA: Secondary Aluminum Ingot AA (2010) [EPD]
RNA: Cold rolled Aluminum Ingot AA (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)

Module D Scope:
Avoided burden credit for nylon granulate, includes recycling energy
Credit includes energy recovery from waste incineraiton
LCI Source:
EU-25: Carpet (GK 33, LC 2-3) GUT (2009)
EPD Source:
EPD-GUT-20160117-CCA1-EN
EPD Designation Holder:
Gemeinschaft umweltfreundlicher Teppichboden (GUT)
EPD Program Operator:
Institut Bauen and Umwelt (IBU)

84.2 kg
0.0 kg (60 yrs†)
84.2 kg (60 yrs)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Steel, C-stud metal framing with insulation
Steel, furring channel
Steel, HSS section
Steel, rectangular tubing
Description:
Cold-rolled or formed structural steel, such as used in steel studs.
Life Cycle Inventory:
100% Cold rolled steel
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
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5,374.6 kg (10 yrs)
2,102.5 kg (10 yrs)
17,851.6 kg (10 yrs)

Product Scope:
Cradle to gate, including packaging

Transportation Distance:
By truck: 663 km

LCI Source:
RNA: Steel finished cold rolled coil worldsteel (2007)

25,328.7 kg

Life Cycle Inventory:
See EPD

Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware

Cold formed structural steel
Used in the following Revit families:
HSS-Hollow Structural Section-Column
Interior - S2A - 1GWB/none
Interior Wall - 2"
Pipe-Column

Commercial high-traffic carpet, medium pile, GUT - EPD
Used in the following Revit families:
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4

EPD Expiration:
7/19/2021
Concrete masonry unit (CMU), hollow-core
Used in the following Revit families:
Exterior Wall - CMU
Exterior Wall - CMU 2

11,047.6 kg
1,903.1 kg (60 yrs)
9,144.5 kg (60 yrs)

Used in the following Tally entries:
Hollow-core CMU
Description:
Hollow-Core Concrete Masonry Unit (CMU), excludes grout and mortar
Life Cycle Inventory:
100% Concrete masonry units
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Concrete bricks (EN15804 A1-A3) ts (2017)
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Contruction steel, light structural shapes, CMC - EPD
Used in the following Revit families:
L-Angle

169.3 kg
169.3 kg (60 yrs)

Used in the following Tally entries:
Steel, angle
Description:
Light structural steel shapes by Commercial Metals Company. Appropriate for use in a
structural capacity. EPD representative of conditions in the US.
Life Cycle Inventory:
See EPD

Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

LCI Source:
EPD (US), Commercial Metals Company (2015)

9,241.8 kg
91.3 kg (30 yrs†)
1,826.5 kg (30 yrs†)
2,977.5 kg (30 yrs†)
229.0 kg (30 yrs†)
183.7 kg (30 yrs†)
1,603.9 kg (30 yrs)
11.9 kg (30 yrs†)
142.3 kg (30 yrs†)
323.4 kg (30 yrs†)
1,795.4 kg (30 yrs†)
20.4 kg (30 yrs†)
36.6 kg (30 yrs†)

Used in the following Tally entries:
Wood framing
Wood siding
Description:
Kiln-dried and planed softwood dimensional lumber for standard framing or planking.
Industry-wide EPD from the American Wood Council.

LCI Source:
RNA: Softwood lumber CORRIM (2011)
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Description:
Stainless steel, 18 ga door frame
Life Cycle Inventory:
100% Galvanized steel

Module D Scope:
Product has a 44% scrap input while remainder is processed and credited as avoided
burden.

EPD Expiration:
9/1/2020

Module D Scope:
Recovered wood products credited as avoided burden.

25.2 kg (45 yrs)
4.7 kg (45 yrs†)
48.4 kg (45 yrs)
3.7 kg (45 yrs)
219.7 kg (45 yrs)

End-of-Life Scope:
98% recovered
2% landfilled (inert material)

EPD Program Operator:
ASTM International

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

301.7 kg

Transportation Distance:
By truck: 568 km

EPD Designation Holder:
Commercial Metals Company (CMC)

Transportation Distance:
By truck: 383 km

EPD Expiration:
4/16/2019

Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant

EPD Source:
EPD-015

Product Scope:
Cradle to gate

EPD Program Operator:
UL Environment

Used in the following Tally entries:
Door frame, steel, galvanized

Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input. Credit given for the avoided burden associated with recovered
material.

Life Cycle Inventory:
See EPD

EPD Designation Holder:
American Wood Council and Canadian Wood Council

Door frame, metal, galvanized, no door
Used in the following Revit families:
Component___Frame_HollowMetal-Flush
Component___Panel_Slide Single
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

Product Scope:
Cradle-to-gate

Domestic softwood, US, AWC - EPD
Used in the following Revit families:
Built_up_Square_column_5285
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 24"
Exterior Wall - 5"
Exterior Wall - CMU 2
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Interior Wall - 16"
Interior Wall - 19"

EPD Source:
13CA24184.102.1

LCI Source:
DE: Aluminium wing frame profile, powder coated (2011)
modified with: US: Metal roll forming MCA (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2012)
RNA: Steel hot dip galvanized worldsteel (2007)
Door frame, wood, no door
Used in the following Revit families:
Ext-Single-Half_Glass-Colonial_Reg_Casing_Door_1719
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single
Used in the following Tally entries:
Door frame, wood
Description:
Wood door frame
Life Cycle Inventory:
94% Pine
6% Paint
Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant
Transportation Distance:
By truck: 496 km
End-of-Life Scope:
14.5% recovered
22% incinerated with energy recovery
63.5% landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
DE: Wooden frame (EN15804 A1-A3) ts (2017)

541.2 kg
26.1 kg (30 yrs†)
103.0 kg (30 yrs†)
34.9 kg (30 yrs)
377.2 kg (30 yrs)
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Door, interior, wood, particle board core
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Single

10,403.1 kg
2,620.8 kg (30 yrs†)
7,782.3 kg (30 yrs)

LCI Source:
RNA: Softwood plywood CORRIM (2011)

Used in the following Tally entries:
Door, interior, wood, particle board core, flush
Description:
Interior flush wood door with particle board core

Fasteners, galvanized steel
Used in the following Revit families:
Component___Frame_HollowMetal-Flush
Component___Panel_Slide Single
Ext-Single-Half_Glass-Colonial_Reg_Casing_Door_1719
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Double1
FAA - Door - Single

Life Cycle Inventory:
43% Wood
57% Particle board
Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives
Transportation Distance:
By truck: 496 km

Life Cycle Inventory:
100% Galvanized steel

LCI Source:
RNA: Softwood plywood CORRIM (2011)
RNA: Particle board CORRIM (2011)

Product Scope:
Cradle to gate
4,656.2 kg
543.9 kg (50 yrs)
1,799.8 kg (50 yrs)
861.9 kg (50 yrs)
561.0 kg (50 yrs)
873.2 kg (50 yrs)
16.5 kg (50 yrs)

Used in the following Tally entries:
Expanded polystyrene (EPS), board

Life Cycle Inventory:
100% Expanded polystyrene board
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1299 km
End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
US: EPS-Foam (expanded polystyrene foam (PS 12)) incl. flame retardant (estimation) ts
(2017)

Description:
Plywood, unfinished
Life Cycle Inventory:
Proxied by interior grade plywood
Product Scope:
Cradle to gate, uncoated
Transportation Distance:
By truck: 468 km
End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
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Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
GLO: Steel wire rod worldsteel (2014)
GLO: Steel turning ts (2017)
GLO: Electrolytic galvanisation (1 m² steel sheet part, electrolytic) ts (2017)
GLO: Value of scrap worldsteel (2014)

Description:
EPS foam insulation board

Used in the following Tally entries:
Plywood, exterior grade

1.9 kg (40 yrs)
0.3 kg (40 yrs†)
0.4 kg (40 yrs†)
5.3 kg (40 yrs†)
0.6 kg (40 yrs)
0.3 kg (40 yrs)
22.7 kg (40 yrs)

Description:
Galvanized steel part, appropriate for use as fasteners and specialized hardware (bolts,
rails, clips, etc.).

Module D Scope:
Recovered wood products credited as avoided burden.

Exterior grade plywood, US
Used in the following Revit families:
Exterior Wall - 5"

31.5 kg

Used in the following Tally entries:
Door frame, steel, galvanized
Door frame, wood

End-of-Life Scope:
14.5% Wood products recovered
22% Wood products incinerated with energy recovery
63.5% Wood products landfilled (wood product waste)

Expanded polystyrene (EPS), board
Used in the following Revit families:
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone

63.5% Landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.

1,329.9 kg
1,329.9 kg (30 yrs†)

Fasteners, stainless steel
Used in the following Revit families:
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 5"
Exterior Wall - CMU 2
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Exterior Wall - Slate
FAA_Generic_6"
FAA_Generic_6" - Metal Roof
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Slate Roof

1,612.7 kg
4.0 kg (50 yrs)
3.3 kg (50 yrs†)
6.1 kg (50 yrs†)
2.4 kg (50 yrs)
0.3 kg (50 yrs†)
2.0 kg (50 yrs†)
22.9 kg (50 yrs)
131.9 kg (30 yrs)
441.1 kg (50 yrs)
287.4 kg (50 yrs)
262.6 kg (50 yrs)
278.1 kg (50 yrs)
21.4 kg (50 yrs)
149.1 kg (50 yrs)

Used in the following Tally entries:
Asphalt roofing shingles
Insulated metal roof panels, custom
Slate roofing shingles
Wood siding
Description:
Stainless steel part, appropriate for use as fasteners and specialized hardware (bolts,
rails, clips, etc.). Data based on industry-wide EPDs for primary and secondary metal
from the World Steel Association.
Life Cycle Inventory:
100% Stainless steel
Product Scope:
Cradle to gate
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Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 58% scrap input while remainder is processed and credited as avoided
burden

1,212.5 kg
203.9 kg (60 yrs)
674.9 kg (60 yrs)
327.4 kg (60 yrs)
6.2 kg (60 yrs)

Product Scope:
Cradle to gate

LCI Source:
US: Fiberglass Kraft Faced NAIMA (2007)

Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Fiberglass Batt NAIMA (2007)

End-of-Life Scope:
100% Landfilled (inert waste)

44,838.5 kg (60 yrs)
21,183.2 kg (60 yrs)

4,161.3 kg
10.4 kg (60 yrs)
96.4 kg (60 yrs)
153.1 kg (60 yrs)
18.4 kg (60 yrs)
141.9 kg (60 yrs)
492.2 kg (60 yrs)
3,211.9 kg (60 yrs)
36.9 kg (60 yrs)

Life Cycle Inventory:
65% Cement
15% Vermiculite
10% MICA
10% Calcium carbonate
Product Scope:
Cradle to gate, includes electricity estimate for application but neglects any direct
emissions at installation
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Portland cement PCA/ts (2014)
GLO: Vermiculite ts (2017)
US: Silica sand (Excavation and processing) ts (2017)
US: Limestone flour (5mm) ts (2017)
US: Electricity grid mix ts (2014)
Floor adhesive, carpet
Used in the following Revit families:
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4
Used in the following Tally entries:
Carpet, nylon
Description:
Carpet adhesive
Life Cycle Inventory:
30% Kaolin, 30% Naphtha
5% Urea, 30% Water, 5% Rosin acid
Product Scope:
Cradle to gate, plus emissions during application
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66,021.7 kg

Description:
Cementitious fireproofing spray for structural steel and concrete. Default application
rate is 1" thickness.

End-of-Life Scope:
100% Landfilled (10% biodegradable waste, 90% inert waste)

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 172 km

Used in the following Tally entries:
Steel, W section (wide flange shape)

Transportation Distance:
By truck: 172 km

Life Cycle Inventory:
100% Fiberglass

Product Scope:
Cradle to gate

Fireproofing, cementitious, by area
Used in the following Revit families:
W-Wide Flange
W-Wide Flange-Column

Life Cycle Inventory:
99% Fiberglass
1% Kraft paper

Description:
Fiberglass batt
density varies from 10-14 kg/m³.

Used in the following Tally entries:
Fiberglass mat gypsum sheathing

LCI Source:
DE: Gypsum plaster board (Moisture resistant) (EN15804 A1-A3) ts (2017)
US: Fiberglass Duct Board NAIMA (2007)

Description:
Kraft-faced fiberglass batt
density varies from 10-14 kg/m³

Used in the following Tally entries:
Steel, C-stud metal framing with insulation

1,472.1 kg (60 yrs)
4,871.4 kg (60 yrs)
2,363.4 kg (60 yrs)
44.7 kg (60 yrs)

Life Cycle Inventory:
92% Gypsum
8% Fiberglass mat

Used in the following Tally entries:
Steel, C-stud metal framing with insulation

Fiberglass blanket insulation, unfaced
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Stone 12"
Exterior Wall -Existing Masonry - 16"
Interior - S2A - 1GWB/none
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

8,751.5 kg

Description:
Fiberglass treated gypsum sheathing product appropriate for use in high-moisture
environments.

LCI Source:
RER: Stainless steel Quarto plate (304) Eurofer (2010)
GLO: Steel turning ts (2017)
US: Electricity grid mix ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
Fiberglass blanket insulation, paper faced
Used in the following Revit families:
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone

Fiberglass mat gypsum sheathing board
Used in the following Revit families:
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone

6,593.5 kg
1,399.1 kg (10 yrs)
547.3 kg (10 yrs)
4,647.1 kg (10 yrs)
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Transportation Distance:
By truck: 840 km

US: Silica sand (flour) ts (2017)
US: Electricity grid mix ts (2014)

End-of-Life Scope:
69% solids to landfill (inert waste)
LCI Source:
US: Colophony (rosin, refined) ts (2017)
US: Kaolin (mining and processing) ts (2017)
US: Naphtha at refinery ts (2014)
US: Urea (stami carbon process) ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
Floor and wall adhesive, urethane
Used in the following Revit families:
Wood Ceiling

1,490.2 kg
1,490.2 kg (20 yrs)

Used in the following Tally entries:
Flooring, solid wood plank

Fluoropolymer coating, metal stock
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
FAA_Generic_6" - Metal Roof
Parametric_Aluminum_Louver_11905 - tally
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)
Aluminum, formed
Insulated metal roof panels, custom

Life Cycle Inventory:
50% Limestone
13% Lime
30% Polyurethane
1.5% Stearic acid
5% Methylene bis(phenylisocyanate) (MDI)
1.3% NMVOC emissions

Life Cycle Inventory:
100% Fluoropolymer coating

Product Scope:
Cradle to gate, plus emissions during application

End-of-Life Scope:
100% Landfilled (inert waste)

Transportation Distance:
By truck: 840 km

LCI Source:
US: Coil coating MCA (2010)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)

Product Scope:
Cradle to gate, including application
Transportation Distance:
N/A

End-of-Life Scope:
98.7% solids to landfill (plastic waste)
LCI Source:
US: Limestone flour (5mm) ts (2017)
DE: Polyurethane (copolymer-component) (estimation from TPU adhesive) ts (2017)
US: Lime (CaO) calcination ts (2017)
US: Methylene diisocyanate (MDI) ts (2017)
DE: Stearic acid ts (2017)
US: Electricity grid mix ts (2014)
4,297.9 kg
1,124.3 kg (40 yrs)
370.7 kg (40 yrs)
1,226.7 kg (40 yrs)
587.5 kg (40 yrs)
382.4 kg (40 yrs)
595.2 kg (40 yrs)
11.2 kg (40 yrs)

Used in the following Tally entries:
Fluid applied elastomeric air barrier
Description:
Water-based asphalt emulsion with SBS polymers
Life Cycle Inventory:
35% Naphtha
50% Bitumen
10% SBR
5% Silica
Product Scope:
Cradle to gate for materials only, neglects manufacturing requirements
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
US: Styrene-butadiene rubber (SBR) ts (2017)
US: Naphtha at refinery ts (2014)
US: Bitumen at refinery ts (2014)
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114.0 kg (30 yrs)
74.2 kg (30 yrs)
80.8 kg (60 yrs)
1.2 kg (60 yrs)
52.7 kg (60 yrs)
48.1 kg (60 yrs)
51.0 kg (60 yrs)
3.9 kg (60 yrs)

Description:
Standard fluoropolymer coating for metals. This entry is used as a part of the larger
MCA EPD for Roll Formed Steel Panels (EPD ID 13CA27321.101.1).

Description:
Urethane adhesive for use with flooring and wall coverings.

Fluid applied elastomeric air barrier
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone

425.8 kg

Galvanized steel
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"
Pipe-Column

18,670.5 kg
26.7 kg (60 yrs)
1,102.4 kg (60 yrs)
248.0 kg (60 yrs)
3,128.2 kg (60 yrs)
1,625.6 kg (60 yrs)
45.5 kg (60 yrs)
752.7 kg (60 yrs)
677.7 kg (60 yrs)
2,300.8 kg (60 yrs)
8,462.1 kg (60 yrs)
232.1 kg (60 yrs)
68.9 kg (60 yrs)

Used in the following Tally entries:
Steel, C-stud metal framing with insulation
Steel, round tubing
Description:
Hot dipped galvanized steel profile, for use with cladding systems.
Life Cycle Inventory:
100% Steel, hot dip galvanized
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 44% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel hot dip galvanized worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2014)
US: Electricity grid mix ts (2014)
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US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
US: Metal roll forming M CA (2010)
GLO: Value of scrap worldsteel (2014)
Glass block
Used in the following Revit families:
Finish Floor - Terazzo

Description:
Glazing, double, insulated (air filled), 1/8" (4 mm) float glass clear, inclusive of sealant,
and spacers

2,820.5 kg
2,820.5 kg (60 yrs)

Product Scope:
Cradle to gate
Transportation Distance:
By truck: 940 km

Used in the following Tally entries:
Glass block

End-of-Life Scope:
100% Landfilled (inert waste)

Description:
Glass block, excludes sealant and mortar. Sizes based on nominal volume.

LCI Source:
DE: Double glazing unit ts (2017), modified to exclude coating and argon

Life Cycle Inventory:
100% Glass brick
Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)

Glazing, monolithic sheet, generic
273.3 kg
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
169.9 kg (40 yrs†)
Designer_Series-Clad_Wood-In-Swing_French-Single_Sidelight_Units 12.2 kg (40 yrs†)
Ext-Single-Half_Glass-Colonial_Reg_Casing_Door_1719
48.4 kg (40 yrs†)
Proline_Clad_Wood-Double-Hung_Fixed_Units
26.5 kg (40 yrs†)
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-...
16.3 kg (40 yrs†)

Transportation Distance:
By truck: 940 km
End-of-Life Scope:
100% Landfilled (inert material)

Used in the following Tally entries:
Glazing, monolithic sheet

LCI Source:
DE: Glass bricks (EN15804 A1-A3) ts (2017)
Glazing, double, 3 mm, laminated safety glass
Used in the following Revit families:
Door-NanaWall-SL-60

Life Cycle Inventory:
Double-pane glass IGU (Air filled, with spacer and sealant)

2,071.1 kg
2,071.1 kg (35 yrs)

Description:
Standard float glass, uncoated. Note: this entry is appropriate for clear or tinted glass.
Default thickness is 3 mm.
Life Cycle Inventory:
Glazing

Used in the following Tally entries:
Door, interior, glass

Product Scope:
Cradle to gate

Description:
Laminated glass, 2 lites 3 mm thick, inclusive of polyvinyl butyral. Note: this entry is
appropriate for clear or tinted glass.

Transportation Distance:
By truck: 940 km

Life Cycle Inventory:
3% PVB film (30% adipic acid
70% PVB)
97% Glass

LCI Source:
DE: Window glass simple (EN15804 A1-A3) ts (2017)

Product Scope:
Cradle to gate, excluding sealant

Glazing, triple, 3 mm, laminated safety glass
Used in the following Revit families:
Railing - Glass

Transportation Distance:
By truck: 940 km
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5,257.3 kg (35 yrs)

Description:
Laminated glass, 3 lites 3 mm thick, inclusive of polyvinyl butyral, and sealant

LCI Source:
DE: Window glass simple (EN15804 A1-A3) ts (2017)
DE: Adipic acid from cyclohexane ts (2017)
DE: Polyvinyl Butyral Granulate (PVB) ts (2017)
GLO: Plastic film (PE, PP, PVC) ts (2017)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
US: Lubricants at refinery ts (2014)

Used in the following Tally entries:
Glazing, double pane IGU

5,257.3 kg

Used in the following Tally entries:
Stair, laminated glass

End-of-Life Scope:
100% Landfilled (inert waste)

Glazing, double, insulated (air)
Used in the following Revit families:
437950
FA - Storefront - Double
FA - Storefront - Single
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single
Fixed Decorative
System Panel
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
Window-Double_Hung-Marvin-Clad_Ultimate

End-of-Life Scope:
100% Landfilled (inert waste)

Life Cycle Inventory:
2% PVB film (30% adipic acid
70% PVB)
98% Glass
Product Scope:
Cradle to gate, excluding sealant
33,809.7 kg
149.9 kg (40 yrs†)
545.2 kg (40 yrs)
378.2 kg (40 yrs)
1,002.0 kg (40 yrs)
190.9 kg (40 yrs)
2,338.0 kg (40 yrs)
31.8 kg (40 yrs)
27,122.0 kg (40 yrs)
239.8 kg (40 yrs†)
1,811.7 kg (40 yrs†)

Transportation Distance:
By truck: 940 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
DE: Window glass simple (EN15804 A1-A3) ts (2017)
DE: Adipic acid from cyclohexane ts (2017)
DE: Polyvinyl Butyral Granulate (PVB) ts (2017)
GLO: Plastic film (PE, PP, PVC) ts (2017)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
US: Lubricants at refinery ts (2014)
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Hard maple lumber, 4 inch
Used in the following Revit families:
Railing - Glass

0.0 kg
0.0 kg (50 yrs)

Used in the following Tally entries:
Domestic hardwood
Description:
Kiln-dried Hard Maple (sugar, rock, or black maple) hardwood lumber of 4" nominal
thickness as produced in the United States, focusing on the main production
technologies. Maple is frequently used for moulding, flooring, furniture, and millwork.
Link for interactive LCA data tool is provided at the link listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.
Life Cycle Inventory:
100% Hard Maple
Product Scope:
Cradle to gate, uncoated
Transportation Distance:
By truck: 383 km
End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
US: Hard Maple lumber, 4 inch (705 kg/m³), kiln-dried ts/AHEC (2017)
EPD Source:
Information
EPD Designation Holder:
American Hardwood Export Council (AHEC)
Hardware, aluminum
64.7 kg
Used in the following Revit families:
437950
0.0 kg (60 yrs†)
Door-NanaWall-SL-60
64.7 kg (60 yrs)
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
0.0 kg (60 yrs†)
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-...
0.0 kg (60 yrs†)
Window-Double_Hung-Marvin-Clad_Ultimate
0.0 kg (60 yrs†)
Used in the following Tally entries:
Door, interior, glass
Window frame, aluminum
Window frame, vinyl
Description:
Milled aluminum applicable for door, window or other accessory hardware. Data based
on industry-wide EPDs for primary (EPD ID 4786092064.104.1) and secondary ingot
(EPD ID 4786092064.105.1) from the Aluminum Association.
Life Cycle Inventory:
50% Primary aluminum
50% Secondary aluminum
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)
Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Secondary Aluminum Ingot AA/ts (2010) [EPD]
DE: Aluminium cast machining ts (2017)
DE: Aluminium die-cast part ts (2017)
RNA: Primary Aluminium Ingot AA/ts (2010) [EPD]
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
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Hardware, stainless steel
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

354.5 kg
93.6 kg (60 yrs†)
7.0 kg (60 yrs)
253.8 kg (60 yrs)

Used in the following Tally entries:
Door, interior, steel
Door, interior, wood, particle board core, flush
Description:
Finished, cast stainless steel, applicable for door, window or other accessory hardware
Life Cycle Inventory:
100% Stainless steel
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 58% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RER: Stainless steel Quarto plate (304) Eurofer (2010)
DE: Steel cast part machining ts (2017)
US: Electricity grid mix ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
Hollow door, exterior, steel, fire-rated
Used in the following Revit families:
Component___Panel_Slide Double

318.0 kg
318.0 kg (30 yrs)

Used in the following Tally entries:
Door, exterior, steel
Description:
Fire-rated door, exterior, steel, inclusive of polystyrene core, no frame
Life Cycle Inventory:
92% Steel
8% Expanded Polystyrene
Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives
Transportation Distance:
By truck: 568 km
End-of-Life Scope:
70% Steel recovered
30% Steel landfilled (inert material)
100% Insulation landfilled (plastic material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
DE: Expanded Polystyrene (PS 30) (EN15804 A1-A3) ts (2017)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
GLO: Value of scrap worldsteel (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Steel finsihed cold rolled coil worldsteel (2007)
DE: Mineral fibres ceiling boards (EN15804 A1-A3) ts (2017)
Hollow door, interior, steel, unfinished
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single
Used in the following Tally entries:
Door, interior, steel

538.5 kg
269.2 kg (50 yrs)
134.6 kg (50 yrs)
134.6 kg (50 yrs)

6/29/2020

Jones Library
Full building summary

LCI Data (continued)
Description:
Hollow steel interior door inclusive of honeycomb kraft paper core, no frame

Lightweight concrete, 2501-3000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.

Life Cycle Inventory:
12% Kraft core
88% Steel

Life Cycle Inventory:
17% Cement
9% Batch water
29% Coarse aggregate
45% Fine aggregate

Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives

Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

Transportation Distance:
By truck: 568 km
End-of-Life Scope:
70% Steel recovered
30% Steel landfilled (inert material)
100% Core landfilled (biodegradable material)

Transportation Distance:
By truck: 24 km

Module D Scope:
Product has 15% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
DE: Kraft paper ts (2017)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
GLO: Value of scrap worldsteel (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Steel finished cold rolled coil worldsteel (2007)
Hot rolled structural steel, AISC - EPD
Used in the following Revit families:
S-American Standard
W-Wide Flange
W-Wide Flange-Column

208,114.6 kg
0.0 kg (60 yrs†)
119,684.8 kg (60 yrs)
88,429.9 kg (60 yrs)

Used in the following Tally entries:
Steel, S section
Steel, W section (wide flange shape)
Description:
Hot rolled structural steel. Industry-wide EPD from the American Institute of Steel
Construction.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Hot rolled structural steel sections AISC (2010)

EPD Expiration:
3/31/2021
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Metal lath, for plaster
Used in the following Revit families:
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 24"
Exterior Wall - 5"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Interior Wall - 16"
Interior Wall - 19"
Vaulted Ceiling1

0.0 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Portland cement stucco

Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware

EPD Program Operator:
UL Environment

Description:

LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)

Life Cycle Inventory:
100% Steel, hot dip galvanized

EPD Designation Holder:
American Institute of Steel Construction

Used in the following Tally entries:
Cast-in-place concrete, lightweight structural concrete, 2501-3000 psi

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

Description:
Hot dip galvanized steel lath used as reinforcement of interior or exterior plaster
(stucco).

EPD Source:
4786979051.102.1

Lightweight concrete, 2501-3000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Floor 1

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

Transportation Distance:
By truck: 431 km
0.0 kg
0.0 kg (60 yrs†)

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 5% scrap input while remainder is processed and credited as avoided
burden
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LCI Source:
GLO: Steel Electrogalvanized worldsteel (2014)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)
GLO: Punching steel sheet small part ts (2011)
Mortar type N
Used in the following Revit families:
Built_up_Square_column_5285
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing Masonry - 24"
Exterior Wall - Masonry
Exterior Wall -Existing Masonry - 16"

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Siliceous sand (grain size 0/2) ts (2017)
DE: Cement (CEM I 32.5) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
US: Tap water from groundwater ts (2017)

17,672.7 kg
44.1 kg (60 yrs)
242.6 kg (60 yrs)
887.6 kg (60 yrs)
2,772.2 kg (60 yrs)
0.0 kg (60 yrs†)
9,173.9 kg (60 yrs)
4,552.3 kg (60 yrs)

Used in the following Tally entries:
Brick
Hollow-core CMU
Description:
Mortar Type N (moderate strength mortar) for use in masonry walls and flooring.
Life Cycle Inventory:
Dried mixture: 83% Sand
11% cement
6% limestone (11% water evaporates on drying)

Used in the following Tally entries:
Door, interior, steel
Door, interior, wood, particle board core, flush
Description:
Aluminum overhead door closer. Data based on product-specific EPD from FV S+B.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate

Module D Scope:
Product has 0% scrap input, burden reflects difference between recovered material and
scrap input

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

LCI Source:
DE: Overhead door closer aluminum - FV S+B PE-EPD (2009)
RNA: Secondary Aluminum Ingot AA/ts (2010)
RNA: Primary Aluminium Ingot AA/ts (2010)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

EPD Source:
EPD-ARG-20160183-IBG1-EN

LCI Source:
DE: Masonry mortar (MG II a) ts (2017)
542.0 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
77.7 kg (60 yrs)
464.3 kg (60 yrs)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Glass block
Stone veneer wall, granite, grouted
Description:
Mortar Type S (medium strength mortar) for use with masonry walls and flooring.

EPD Designation Holder:
European Federation of Associations of Lock and Builders Hardware Manufacturers
(ARGE)
EPD Program Operator:
Institut Bauen and Umwelt (IBU)
EPD Expiration:
9/13/2021
Paint, enamel, solvent based
Used in the following Revit families:
L-Angle
Pipe-Column
Used in the following Tally entries:
Steel, angle
Steel, round tubing
Description:
Solvent-based enamel paint, appropriate for use on metals
Life Cycle Inventory:
17% Binding agent
16% Pigments and fillers
67% Solvent
Product Scope:
Cradle to gate, including emissions during application

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 642 km

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
33% Solids landfilled (plastic waste)

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

LCI Source:
DE: Solvent paint white (EN15804 A1-A3) ts (2017)
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129.5 kg (30 yrs†)
9.4 kg (30 yrs)
338.3 kg (30 yrs)

End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

Transportation Distance:
By truck: 172 km

Life Cycle Inventory:
Dried mix: 78% sand
17% cement
4% calcium hydroxide
1% limestone (12% water evaporates on drying)

477.1 kg

Transportation Distance:
By truck: 1001 km

Product Scope:
Cradle to gate

Mortar type S
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing - Stone 8"
Exterior Wall - Stone
Finish Floor - Terazzo
Interior Wall - 16"
Interior Wall - 19"
Interior Wall - 20"
Interior Wall - 24"

Overhead door closer, aluminum
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

7.5 kg
4.1 kg (15 yrs)
3.4 kg (15 yrs)
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Paint, exterior acrylic latex
Used in the following Revit families:
BP Test Wall
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Existing Masonry - 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Ext-Single-Half_Glass-Colonial_Reg_Casing_Door_1719
FAA - Door - Double
Interior - S2A - 1GWB/none
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

10,723.0 kg
26.7 kg (10 yrs)
98.2 kg (10 yrs†)
159.8 kg (10 yrs†)
163.3 kg (10 yrs)
255.5 kg (10 yrs)
9.2 kg (10 yrs†)
16.6 kg (10 yrs†)
95.3 kg (10 yrs†)
258.9 kg (10 yrs)
168.5 kg (10 yrs)
262.3 kg (10 yrs)
5.0 kg (10 yrs)
245.2 kg (10 yrs)
6.1 kg (10 yrs†)
1.9 kg (10 yrs†)
35.4 kg (10 yrs)
227.3 kg (10 yrs)
394.2 kg (10 yrs)
8,232.0 kg (10 yrs)
61.7 kg (10 yrs)

Used in the following Tally entries:
Brick
Door frame, wood
Wall board, gypsum
Wood siding
Description:
Acrylic-based latex paint for exterior applications. Associated reference table includes
primer.
Life Cycle Inventory:
20.5% Binding agent
35% Pigments and fillers
40% Water
4.5% Organic solvents
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Application paint emulsion (building, exterior, white) ts (2017)
Paint, exterior acrylic latex, by area
168.6 kg
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
37.9 kg (10 yrs†)
Designer_Series-Clad_Wood-In-Swing_French-Single_Sidelight_Units
7.0 kg (10 yrs†)
Proline_Clad_Wood-Double-Hung_Fixed_Units
5.9 kg (10 yrs†)
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
14.8 kg (10 yrs†)
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-...
2.4 kg (10 yrs†)
Window-Double_Hung-Marvin-Clad_Ultimate
100.6 kg (10 yrs†)
Used in the following Tally entries:
Wood mullion
Description:
Acrylic-based latex paint for exterior applications. Associated reference table includes
primer.
Life Cycle Inventory:
20.5% Binding agent
35% Pigments and fillers
40% Water
4.5% Organic solvents
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% to landfill (plastic waste)
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LCI Source:
DE: Application paint emulsion (building, exterior, white) ts (2017)
Paint, exterior metal coating, silicone-based, by area
Used in the following Revit families:
Parametric_Aluminum_Louver_11905

0.1 kg
0.1 kg (30 yrs†)

Used in the following Tally entries:
Aluminum, formed
Description:
Silicone-based metal paint, with a default coating thickness of 100 microns
Life Cycle Inventory:
23% Binding agent
35% Pigments and fillers
40% Water
1.5% Organic solvents
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Application coating silicone (building, exterior, white) ts (2017)
Paint, interior acrylic latex
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 24"
Exterior Wall - 5"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Exterior Wall - Masonry
GWB
Interior Wall - 16"
Interior Wall - 19"
Interior Wall - 2"
Interior Wall - 24"
Vaulted Ceiling1
Wood Rail - Existing

7,553.8 kg
1,498.9 kg (7 yrs)
2,050.3 kg (7 yrs)
125.7 kg (7 yrs†)
204.5 kg (7 yrs†)
528.4 kg (7 yrs†)
149.8 kg (7 yrs†)
34.8 kg (7 yrs†)
414.2 kg (7 yrs†)
21.2 kg (7 yrs†)
121.9 kg (7 yrs†)
648.7 kg (7 yrs)
854.6 kg (7 yrs)
38.4 kg (7 yrs†)
74.7 kg (7 yrs†)
21.6 kg (7 yrs†)
473.1 kg (7 yrs)
236.1 kg (7 yrs†)
57.0 kg (7 yrs†)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Domestic hardwood
Portland cement stucco
Wall board, gypsum
Description:
Acrylic-based paint for interior applications
Life Cycle Inventory:
21% Binding agent
35% Pigments and fillers
42% Water
2% Organic solvents
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Application paint emulsion (building, interior, white, wear resistant) ts (2017)
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Polyurethane top coat, water-based, for wood
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Single

145.1 kg
37.3 kg (10 yrs†)
107.8 kg (10 yrs)

Transportation Distance:
By truck: 383 km

Used in the following Tally entries:
Door, interior, wood, particle board core, flush

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

Description:
Water-based polyurethane wood stain, inclusive of catalyst

Module D Scope:
Recovered wood products credited as avoided burden.

Life Cycle Inventory:
97.7% Stain (50% water, 35% polyurethane dispersions, 5% dipropylene glycol
dimethyl ether, 5% tri-butoxyethyl phosphate, 5% dipropylene glycol methyl ether)
2.3% Catalyst (75% polyfunctional aziridine, 25% 2-propoxyethanol)
24.5% NMVOC emissions during application

LCI Source:
US: Red Oak lumber, 1 inch (705 kg/m³), kiln-dried ts/AHEC (2017)

EPD Designation Holder:
American Hardwood Export Council (AHEC)

Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
26.7% solids to landfill (plastic waste)
LCI Source:
DE: Ethylene glycol butyl ether ts (2017)
US: Epichlorohydrin (by product calcium chloride, hydrochloric acid) ts (2017)
DE: Propylenglycolmonomethylether (Methoxypropanol) PGME ts (2017)
US: Tap water from groundwater ts (2017)
DE: Polyurethane (copolymer-component) (estimation from TPU adhesive) ts (2017)
US: Electricity grid mix ts (2014)
Powder coating, metal stock
Used in the following Revit families:
FA - Storefront - Double
Metal Ceiling

EPD Source:
Information

88.1 kg
19.9 kg (50 yrs)
68.2 kg (50 yrs)

Roofing shingles, slate
Used in the following Revit families:
Exterior Wall - 5"
Exterior Wall - Slate
Slate Roof

48,618.8 kg
1,674.6 kg (55 yrs†)
6,253.2 kg (55 yrs)
40,691.0 kg (55 yrs)

Used in the following Tally entries:
Slate roofing shingles
Description:
Slate tile for roof applications, exclusive of clips/fasteners, furring, and felt.
Life Cycle Inventory:
100% Slate
Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 217 km

Used in the following Tally entries:
Aluminum, cast
Metal ceiling system, aluminum
Description:
Powder coating, for metal stock

End-of-Life Scope:
55% recycled into coarse aggregate
45% landfilled (inert material)

Life Cycle Inventory:
100% Powder coating

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

Product Scope:
Cradle to gate, including application

LCI Source:
DE: Roof slate ts (2017)

Transportation Distance:
N/A

SBS modified asphalt, strip, ARMA - EPD
Used in the following Revit families:
FAA_Generic_6"

End-of-Life Scope:
100% Landfilled (inert waste)

7,807.7 kg
7,807.7 kg (50 yrs)

Used in the following Tally entries:
Flooring, solid wood plank
Description:
Kiln-dried American Red Oak hardwood lumber of 1" nominal thickness as produced in
the eastern United States, focusing on the main production technologies and
region-specific characteristics. Red Oak is frequently used for moulding, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.
Life Cycle Inventory:
100% Red Oak
Product Scope:
Cradle to gate, uncoated
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35,866.6 kg (20 yrs)

Used in the following Tally entries:
Asphalt roofing shingles

LCI Source:
DE: Application top coat powder (aluminium) ts (2017)
DE: Coating powder (industry, outside, red) ts (2017)
Red oak lumber, 1 inch
Used in the following Revit families:
Wood Ceiling

35,866.6 kg

Description:
SBS-modified asphalt shingle assembly, including starter strip and hip and ridge
shingles. User to add any felt underlayment, fiberglass leak barrier, flashing, vents,
nails, laminating adhesives, and sealant. Industry-wide EPD from the Asphalt Roofing
Manufacturers Association.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
5% recycled into bitumen (includes grinding energy and avoided burden credit)
95% landfilled (inert waste)
LCI Source:
RNA: Asphalt shingles, asphalt shingle roofing system component - ARMA (A1-A3) ts
(2012)
EPD Source:
4787168709.101.1
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EPD Designation Holder:
Asphalt Roofing Manufacturers Association (ARMA)

Description:
Two-component polyurethane mixture insulation spray applied at installation site.
Closed-cell, or medium density foam, (ccSPF) provides a water-resistant insulation,
air-sealing, water vapor control and delivers added structural performance to the
building envelope. HFO blowing agent is used. R Value: 6.2 (ft²hr°F/Btu)/in

EPD Program Operator:
UL Environment
EPD Expiration:
10/28/2021
SBS modified bitumen, cap sheet, ARMA - EPD
Used in the following Revit families:
Exterior Wall - Foundation - 16"

Life Cycle Inventory:
See EPD
408.4 kg
408.4 kg (60 yrs)

Transportation Distance:
By truck: 1683 km

Used in the following Tally entries:
Self-adhering sheet waterproofing, modified bituminous sheet
Description:
Styrene-butadiene-styrene (SBS)-modified bituminous cap sheet. Industry-wide EPD
from the Asphalt Roofing Manufacturers Association. EPD representative of conditions
in North America.

LCI Source:
EPD (US), SPFA (2018)

Product Scope:
Cradle to gate

EPD Source:
ASTM-EPD085

Transportation Distance:
By truck: 172 km

EPD Designation Holder:
Spray Polyurethane Foam Alliance

End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
RNA: Atactic-polypropylene (APP)-modified bitumen (asphalt) roofing cap sheet ARMA (A1-A3) (2012)
EPD Source:
4787168709.105.1

EPD Program Operator:
UL Environment
EPD Expiration:
10/28/2021

EPD Expiration:
10/29/2023
621.3 kg
162.1 kg (30 yrs)
115.7 kg (30 yrs†)
343.5 kg (30 yrs)

Used in the following Tally entries:
Door, interior, glass
Door, interior, wood, particle board core, flush
160.4 kg
97.1 kg (20 yrs)
63.2 kg (20 yrs)

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)
Description:
Silicone sealing compound
Life Cycle Inventory:
100% Silicone sealing compound
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 840 km
End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Silicone sealing compound (EN15804 A1-A3) ts (2017)
Spray polyurethane foam insulation, closed cell (HFO blowing agent)...
4,470.1 kg
Used in the following Revit families:
FAA_Generic_6" - Metal Roof
1,527.8 kg (50 yrs)
Roofs 1
995.6 kg (50 yrs)
Roofs 2
909.6 kg (50 yrs)
Roofs 4
963.1 kg (50 yrs)
Roofs 5
74.0 kg (50 yrs)
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EPD Program Operator:
ASTM International

Stainless steel door hinge
Used in the following Revit families:
Door-NanaWall-SL-60
FAA - Door - Double
FAA - Door - Single

EPD Designation Holder:
Asphalt Roofing Manufacturers Association (ARMA)

Used in the following Tally entries:
Insulated metal roof panels, custom

End-of-Life Scope:
100% landfilled (plastic), including emission of blowing agent (16% of total blowing
agent
50% of blowing agent remains in product after disposal)
Module D Scope:
Energy recovered from landfilling of packaging waste

Life Cycle Inventory:
See EPD

Sealant, silicone
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

Product Scope:
Cradle to gate, includes emission of blowing agent during use (24% of total blowing
agent)

Description:
Stainless steel and aluminum door and window hinge. Data based on product-specifc
EPD from FSB.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has a 0% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
DE: Door and window hinge - FV S+B PE-EPD (2009)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
EPD Source:
EPD-FSB-2010111-D
EPD Designation Holder:
Franz Schneider
EPD Program Operator:
Institut Bauen and Umwelt (IBU)
EPD Expiration:
1/14/2016
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Stainless steel sheet, Chromium 18/8
Used in the following Revit families:
Railing - Handrail Pipe
Railing 2

531.9 kg
68.0 kg (45 yrs)
463.8 kg (45 yrs)

Used in the following Tally entries:
Steel, sheet, stainless

Life Cycle Inventory:
Galvanized steel

Product Scope:
Cradle to gate

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 418 km

Transportation Distance:
By truck: 1001 km

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 52% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RER: Stainless steel cold rolled coil (304) Eurofer (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
29.1 kg
14.6 kg (30 yrs)
7.3 kg (30 yrs)
7.3 kg (30 yrs)

Description:
Steel and stainless steel door hinge. Data based on product-specific EPD from FV S+B.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)
Module D Scope:
Product has 0% scrap input, burden reflects difference between recovered material and
scrap input
LCI Source:
DE: Door hinge - Object hinge - FV S+B PE-EPD (2009)
GLO: Value of scrap worldsteel (2014)
EPD Source:
EPD-ARG-20160193-IBG2-EN
EPD Designation Holder:
European Federation of Associations of Lock and Builders Hardware Manufacturers
(ARGE)
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End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Avoided burden credit for recovered steel
LCI Source:
DE: Steel window combination (tilt-turn) (EN 15804 A1-A3) ts (2017)
GLO: Value of scrap worldsteel (2014)

Used in the following Tally entries:
Door, interior, steel

EPD Expiration:
9/13/2021

45.8 kg (30 yrs†)
6.4 kg (30 yrs†)
21.4 kg (30 yrs†)

Description:
Galvanized steel window fittings for wood and PVC windows. Data based on
product-specifc EPD from FSB.

Life Cycle Inventory:
100% Stainless steel plate

EPD Program Operator:
Institut Bauen and Umwelt (IBU)

73.6 kg

Used in the following Tally entries:
Window frame, wood

Description:
Stainless steel sheet, Type 304 (Chromium 18/8)

Steel door hinge
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

Steel tilt-turn window fitting
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
Proline_Clad_Wood-Double-Hung_Fixed_Units
Window-Double_Hung-Marvin-Clad_Ultimate

Steel, reinforcing rod
Used in the following Revit families:
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Foundation - 16"
Floor - Concrete
Floor 1
Footing-Rectangular
Interior Wall - 12"
Precast-Cone Shaped Beam
Stairs 1
Wall Foundation
Wall Foundation Existing

49,127.7 kg
8.2 kg (60 yrs)
185.4 kg (60 yrs)
671.1 kg (60 yrs)
40,886.0 kg (60 yrs)
0.0 kg (60 yrs†)
1,663.7 kg (60 yrs†)
1,463.5 kg (60 yrs)
0.0 kg (60 yrs†)
1,112.2 kg (60 yrs)
2,805.0 kg (60 yrs)
332.8 kg (60 yrs)

Used in the following Tally entries:
Cast-in-place concrete, lightweight structural concrete, 2501-3000 psi
Cast-in-place concrete, structural concrete, 3001-4000 psi
Cast-in-place concrete, structural concrete, 4001-5000 psi
Hollow-core CMU
Stair, concrete with metal nosing
Description:
Common unfinished tempered steel rod suitable for structural reinforcement (rebar)
Life Cycle Inventory:
100% Steel rebar
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)
Module D Scope:
Product has a 16.4% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
GLO: Steel rebar worldsteel (2014)
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Steel, sheet
Used in the following Revit families:
FAA_Generic_6" - Metal Roof
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Stairs 1

35,702.2 kg
5,122.5 kg (45 yrs)
3,338.2 kg (45 yrs)
3,049.8 kg (45 yrs)
3,229.2 kg (45 yrs)
248.2 kg (45 yrs)
20,714.4 kg (45-60 yrs)

Used in the following Tally entries:
Insulated metal roof panels, custom
Stair, concrete with metal nosing
Stair, steel plate

Product Scope:
Cradle to gate

Used in the following Tally entries:
Cast-in-place concrete, structural concrete, 3001-4000 psi

Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

Transportation Distance:
By truck: 418 km

Transportation Distance:
By truck: 24 km

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel finished cold rolled coil worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)
1,647.8 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
1,647.8 kg (60 yrs)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Stone veneer wall, granite, grouted
Description:
Cut granite stone slab, such as for use in a veneer wall.
Life Cycle Inventory:
100% Granite
Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 217 km
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
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1,067,092.0 kg (60 yrs)
117,886.8 kg (60 yrs†)
0.0 kg (60 yrs†)
198,760.1 kg (60 yrs)
23,580.2 kg (60 yrs)

Life Cycle Inventory:
16% Cement
7% Batch water
44% Coarse aggregate
33% Fine aggregate

Life Cycle Inventory:
100% Steel sheet

LCI Source:
DE: Natural stone slab, rigid, facade (EN15804 A1-A3) ts (2017)

1,407,319.1 kg

Description:
Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.

Description:
Steel sheet

Stone slab, granite
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing - Stone 8"
Exterior Wall - Stone
Interior Wall - 16"
Interior Wall - 19"
Interior Wall - 20"
Interior Wall - 24"

Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Floor - Concrete
Footing-Rectangular
Precast-Cone Shaped Beam
Wall Foundation
Wall Foundation Existing

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)
Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Exterior Wall - Foundation - 16"
Interior Wall - 12"
Stairs 1

243,926.6 kg
84,244.4 kg (60 yrs)
126,398.4 kg (60 yrs)
33,283.8 kg (60 yrs)

Used in the following Tally entries:
Cast-in-place concrete, structural concrete, 4001-5000 psi
Stair, concrete with metal nosing
Description:
Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.
Life Cycle Inventory:
20% Cement
7% Batch water
40% Coarse aggregate
33% Fine aggregate
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 24 km
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End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% recovered
2% landfilled (inert material)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)
Stucco, portland cement
Used in the following Revit families:
Exterior Wall - 12"
Exterior Wall - 16"
Exterior Wall - 24"
Exterior Wall - 5"
Exterior Wall - Existing - Stone 18"
Exterior Wall - Existing - Stone 24"
Exterior Wall - Existing Wood Siding 5"
Exterior Wall - Existing Wood Siding 9"
Interior Wall - 16"
Interior Wall - 19"
Vaulted Ceiling1

Module D Scope:
Product has 44% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel hot dip galvanized worldsteel (2007)
US: Metal roll forming (MCA) (2010)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
GLO: Value of scrap worldsteel (2014)
Thickset mortar
Used in the following Revit families:
Exterior Wall - CMU 2

Description:
Grout, for masonry
0.0 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Description:
Portland cement plastering (stucco), 7/8" (22.25 mm) nominal thickness is typical
Life Cycle Inventory:
100% Light plaster (Silica sand, Portland cement, Calcinated lime)
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Silica sand (Excavation and processing) ts (2017)
US: Portland cement PCA/ts (2015)
US: Lime (CaO) calcination ts (2017)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Metal ceiling system, aluminum
Description:
Cold-rolled galvanized steel for lightweight ceiling grid
Life Cycle Inventory:
100% HDG steel
Product Scope:
Cradle to gate
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9,874.5 kg (60 yrs)

Used in the following Tally entries:
Hollow-core CMU

Used in the following Tally entries:
Portland cement stucco

Suspended grid
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank
Metal Ceiling

9,874.5 kg

4,718.9 kg
1,910.2 kg (50 yrs)
2,612.9 kg (50 yrs)
195.9 kg (50 yrs)

Life Cycle Inventory:
15% Cement
50% Sand
21% Gravel
14% Water
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
US: Portland cement PCA/ts (2014)
US: Tap water from groundwater ts (2017)
EU-28: Gravel 2/32 ts (2017)
US: Silica sand (Excavation and processing) ts (2017)
Wall board, gypsum, natural
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
GWB
Interior - S2A - 1GWB/none
Interior Wall - 2"
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

207,973.7 kg
462.5 kg (30 yrs)
2,832.6 kg (30 yrs)
4,430.7 kg (30 yrs)
9,373.7 kg (30 yrs)
4,489.1 kg (30 yrs)
2,921.7 kg (30 yrs)
4,547.8 kg (30 yrs)
85.9 kg (30 yrs)
4,252.7 kg (30 yrs)
12,350.3 kg (30 yrs)
614.1 kg (30 yrs)
175.2 kg (30 yrs†)
3,942.0 kg (30 yrs)
13,672.7 kg (30 yrs)
142,752.7 kg (30 yrs)
1,069.9 kg (30 yrs)

Used in the following Tally entries:
Wall board, gypsum
Description:
Natural gypsum board
Life Cycle Inventory:
100% Gypsum wallboard (Gypsum, Boric acid, Cement, Glass fibres,
Ferrochrome-lignine sulfonate, Silane, Polyglucose, Perlite, Paper, Casein glue)
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Product Scope:
Cradle to gate

Module D Scope:
Recovered wood products credited as avoided burden.

Transportation Distance:
By truck: 172 km

LCI Source:
US: White Oak lumber, 2 inch (769 kg/m³), kiln-dried ts/AHEC (2017)

End-of-Life Scope:
100% Landfilled (inert waste)

EPD Source:
Information

LCI Source:
DE: Gypsum wallboard (EN15804 A1-A3) ts (2017)

EPD Designation Holder:
American Hardwood Export Council (AHEC)

White oak lumber, 1 inch
Used in the following Revit families:
Existing Stairs - Non-Compliant Risers

449.7 kg
449.7 kg (50 yrs†)

Used in the following Tally entries:
Stair, hardwood
Description:
Kiln-dried American White Oak hardwood lumber of 1" nominal thickness as produced
in the eastern United States, focusing on the main production technologies and
region-specific characteristics. White oak is frequently used for mouldings, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.
Life Cycle Inventory:
100% White Oak

Used in the following Tally entries:
Wood mullion
Description:
Kiln-dried American White Oak hardwood lumber of 4" nominal thickness as produced
in the eastern United States, focusing on the main production technologies and
region-specific characteristics. White oak is frequently used for mouldings, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.

Transportation Distance:
By truck: 383 km

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

Module D Scope:
Recovered wood products credited as avoided burden.

Module D Scope:
Recovered wood products credited as avoided burden.

LCI Source:
US: White Oak lumber, 1 inch (769 kg/m³), kiln-dried ts/AHEC (2017)

LCI Source:
US: White Oak lumber, 4 inch (769 kg/m³), kiln-dried ts/AHEC (2017)

EPD Source:
Information

EPD Source:
Information

EPD Designation Holder:
American Hardwood Export Council (AHEC)

EPD Designation Holder:
American Hardwood Export Council (AHEC)
518.5 kg
443.5 kg (50 yrs)
75.0 kg (50 yrs†)

Used in the following Tally entries:
Ornamental wood
Wood mullion
Description:
Kiln-dried American White Oak hardwood lumber of 2" nominal thickness as produced
in the eastern United States, focusing on the main production technologies and
region-specific characteristics. White oak is frequently used for mouldings, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.

Window frame, aluminum, powder-coated, fixed, thermal break
406.9 kg
Used in the following Revit families:
Window-Casement-Marvin-Picture_Unit-Clad_Ultimate
60.1 kg (45 yrs†)
Window-Double_Hung-Kolbe-Ultra_Series_Sterling_Double_Hung-Cottage-...
9.8 kg (45 yrs†)
Window-Double_Hung-Marvin-Clad_Ultimate
337.0 kg (45 yrs†)
Used in the following Tally entries:
Window frame, aluminum
Description:
Aluminum fixed window frame with thermal break
Life Cycle Inventory:
100% Aluminum
Product Scope:
Cradle to gate, excludes hardware, casing, sealant

Life Cycle Inventory:
100% White Oak

Transportation Distance:
By truck: 568 km

Product Scope:
Cradle to gate, uncoated

End-of-Life Scope:
95% Aluminum recovered
5% Aluminum landfilled (inert material)

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)
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606.5 kg (50 yrs†)
94.4 kg (50 yrs†)

Product Scope:
Cradle to gate, uncoated

Transportation Distance:
By truck: 383 km

Transportation Distance:
By truck: 383 km

700.9 kg

Life Cycle Inventory:
100% White Oak

Product Scope:
Cradle to gate, uncoated

White oak lumber, 2 inch
Used in the following Revit families:
Built_up_Square_column_5285
Designer_Series-Clad_Wood-In-Swing_French-Single_Sidelight_Units

White oak lumber, 4 inch
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
Proline_Clad_Wood-Double-Hung_Fixed_Units

Module D Scope:
Product has 36.4% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
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LCI Data (continued)
DE: Aluminium frame profile, thermically isolated, powder coated (EN15804 A1-A3) ts
(2017)
modified with: modified with: RNA: Aluminum extrusion, mill finish - AEC ts (2015)
DE: Top coat powder (aluminium) (EN15804 A1-A3) ts (2017)
RNA: Secondary Aluminum Ingot AA/ts (2010)
RNA: Primary Aluminum Ingot AA/ts (2010)
GLO: Plastic extrusion profile (unspecific) ts (2017)
US: Polyamide 6.6 granulat (PA 6.6) (HMDA via adipic acid) ts (2017)
Window frame, vinyl, fixed
Used in the following Revit families:
437950

83.9 kg (30 yrs†)

Transportation Distance:
By truck: 496 km

Transportation Distance:
By truck: 642 km

LCI Source:
DE: Window frame PVC-U (EN15804 A1-A3) ts (2017)

End-of-Life Scope:
40.4% solids to landfill (plastic waste)
93.4 kg
77.9 kg (40 yrs†)
15.5 kg (40 yrs†)

Used in the following Tally entries:
Window frame, wood

Life Cycle Inventory:
100% Wood
Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

32.2 kg (10 yrs)
6.1 kg (10 yrs)
2.3 kg (10 yrs)
24.4 kg (10 yrs)
72.0 kg (10 yrs)

Description:
Semi-transparent stain for interior and exterior wood surfaces
Life Cycle Inventory:
60% Water
28% Acrylate resin
7% Acrylate emulsion
5% Dipropylene glycol
1.3% NMVOC emissions

Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
DE: Wooden frame (EN15804 A1-A3) ts (2017)
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136.9 kg

Used in the following Tally entries:
Domestic hardwood
Door frame, wood
Wood siding

Transportation Distance:
By truck: 496 km

Transportation Distance:
By truck: 496 km

LCI Source:
DE: Propylenglycolmonomethylether (Methoxypropanol) PGME ts (2017)
US: Tap water from groundwater ts (2017)
DE: Acrylate resin (solvent-systems) ts (2017)
Wood stain, water based
Used in the following Revit families:
Exterior Wall - CMU 2
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single
Railing - Glass

Description:
Wood fixed window frame inclusive of paint

Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant

228.5 kg (10 yrs)

Product Scope:
Cradle to gate, including emissions during application

End-of-Life Scope:
100% Landfilled (plastic waste)

Life Cycle Inventory:
100% Wood

228.5 kg

Life Cycle Inventory:
45% Acrylate resin
5% Ethylene glycol monobutyl ether
50% Water
9.6% NMVOC emissions

Product Scope:
Cradle to gate, excludes hardware, casing, sealant

Description:
Operable wood casement window frame inclusive of paint

Wood sealer, water-based, for flooring
Used in the following Revit families:
Wood Ceiling

Description:
Water-based wood floor sealer

Life Cycle Inventory:
46% PVC part
54% metal reinforcement (Zinc-coated steel)

Used in the following Tally entries:
Window frame, wood

LCI Source:
DE: Wooden frame (EN15804 A1-A3) ts (2017)

Used in the following Tally entries:
Flooring, solid wood plank

Description:
Vinyl fixed window frame inclusive of steel bracing

Window frame, wood, operable
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
Window-Double_Hung-Marvin-Clad_Ultimate

Module D Scope:
Recovered wood products credited as avoided burden.

83.9 kg

Used in the following Tally entries:
Window frame, vinyl

Window frame, wood, fixed
Used in the following Revit families:
Designer_Series-Clad_Wood-Double-Hung_Cottage_Vent_Unit
Proline_Clad_Wood-Double-Hung_Fixed_Units

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

96.7 kg
35.1 kg (40 yrs†)
61.6 kg (40 yrs†)

Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
38.7% solids to landfill (plastic waste)
LCI Source:
US: Tap water from groundwater ts (2017)
US: Acrylate resin (solvent-systems) ts (2017)
DE: Acrylate (emulsion) ts (2017)
US: Dipropylene glycol by product propylene glycol via PO hydrogenation ts (2017)
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Report Summary
Created with Tally
Commercial Version 2020.01.15.01

Goal and Scope of Assessment
Full building assessment of the proposed addition to Jones
Library project. The scope includes core, shell, footings,
foundations, structural wall assemblies from cladding to interior
finishes, structural floors and ceilings including finishes, roof
assemblies, and interior non-structural walls and finishes.

Author
Company
Date

bpearcy
Finegold Alexander Architects
6/29/2020

Project
Location
Gross Area
Building Life

Jones Library
43 Amity Street Amherst, MA 01002
35,500 ft²
60

Boundaries

Cradle to grave, inclusive of
biogenic carbon; see appendix for a
full list of materials and processes

Environmental Impact Totals
Global Warming (kg CO₂eq)

Product Stage
[A1-A3]

Construction Stage
[A4]

Use Stage
[B2-B5]

End of Life Stage
[C2-C4]

Module D
[D]
-96,861

959,214

13,967

342,870

55,038

Acidification (kg SO₂eq)

4,438

64.72

1,490

231.3

-496

Eutrophication (kg Neq)

200.1

5.269

173.8

19.00

-10.2

Smog Formation (kg O₃eq)
Ozone Depletion (kg CFC-11eq)

49,211

2,138

20,633

3,987

-4,168

0.008809

4.783E-010

0.007769

7.781E-009

1.911E-004

Primary Energy (MJ)

1.285E+007

203,104

6,937,989

722,518

-1,330,408

Non-renewable Energy (MJ)

1.179E+007

198,243

6,475,593

675,596

-976,036

1,062,662

4,911

464,494

47,647

-351,727

290.8

4.235

104.0

16.69

-29.4

Renewable Energy (MJ)
Environmental Impacts / Area
Global Warming (kg CO₂eq/m²)
Acidification (kg SO₂eq/m²)

1.346

0.01962

0.4519

0.07013

-0.1504

Eutrophication (kg Neq/m²)

0.06068

0.001598

0.05269

0.005762

-0.003086

Smog Formation (kg O₃eq/m²)

14.92

0.6484

6.256

1.209

-1.26

2.671E-006

1.450E-013

2.356E-006

2.359E-012

5.795E-008

Primary Energy (MJ/m²)

3,896

61.58

2,104

219.1

-403

Non-renewable Energy (MJ/m²)

3,574

60.11

1,963

204.8

-296

Renewable Energy (MJ/m²)

322.2

1.489

140.8

14.45

-107

Ozone Depletion (kg CFC-11eq/m²)
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Results per Life Cycle Stage
100%

2,231,707
kg

1,371,088
kg CO₂eq

6,224
kg SO₂eq

25%

24%

398.2
kg Neq

75,970
kg O₃eq

27%

1.914E+007
MJ

34%

44%

50%
90%
70%

71%

65%

62%

50%

0%

Mass

Global Warming
Potential

Acidification
Potential

Eutrophication
Potential

Smog Formation
Potential

Non-renewable
Energy

Legend
Net value (impacts + credits)

4%

Life Cycle Stages
Product [A1-A3]
Transportation [A4]
Maintenance and Replacement [B2-B5]
End of Life [C2-C4]

25%

Module D [D]

1%

70%

Global Warming Potential
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Results per Life Cycle Stage, itemized by Division
100%

2,231,707
kg

1,374,200
kg CO₂eq

14%

6,226
kg SO₂eq

398.3
kg Neq

11%

76,026
kg O₃eq

1.916E+007
MJ

12%

17%

29%
14%
12%
10%

50%
10%
25%
17%

32%

64%

21%
12%
25%

25%
16%

16%

Acidification
Potential

Eutrophication
Potential

16%

0%

Mass

Global Warming
Potential

Smog Formation
Potential

Legend
Net value (impacts + credits)
Product [A1-A3]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Transportation [A4]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Maintenance and Replacement [B2-B5]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

End of Life [C2-C4]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes
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Module D [D]
03 - Concrete
04 - Masonry
05 - Metals
06 - Wood/Plastics/Composites
07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

Non-renewable
Energy
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Results per Division
100%

2,231,707
kg

1,274,228
kg CO₂eq

11%
21%

5,728
kg SO₂eq

17%

12%

1.816E+007
MJ

18%

25%

38%

11%

14%

71,802
kg O₃eq

388.0
kg Neq

10%

13%

16%
22%

14%
50%
30%

23%

13%

38%

25%

64%
15%

30%

28%

0%

Mass

Global Warming
Potential

19%

18%

Acidification
Potential

Eutrophication
Potential

18%

Smog Formation
Potential

Non-renewable
Energy

Legend
Divisions
03 - Concrete
04 - Masonry

21%

05 - Metals
06 - Wood/Plastics/Composites

28%

07 - Thermal and Moisture Protection
08 - Openings and Glazing
09 - Finishes

6%

2%

12%

30%

Global Warming Potential
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Results per Division, itemized by Tally Entry
100%

2,231,707
kg

1,274,978
kg CO₂eq

5,728
kg SO₂eq

388.0
kg Neq

71,802
kg O₃eq

12%

1.816E+007
MJ

13%
30%

12%

12%

50%

24%

14%
31%
19%

58%

25%

0%

Mass

Global Warming
Potential

27%
18%

16%

Acidification
Potential

Eutrophication
Potential

16%

Smog Formation
Potential

Legend
03 - Concrete
Cast-in-place concrete, structural concrete, 3001-4000 psi
Cast-in-place concrete, structural concrete, 4001-5000 psi
Stair, concrete with metal nosing

04 - Masonry
Brick
Glass block
Hollow-core CMU
Stone veneer wall, granite, grouted

05 - Metals
Aluminum, cast
Aluminum, formed
Stair, laminated glass
Stair, steel plate
Steel, angle
Steel, C-stud metal framing with insulation
Steel, round tubing
Steel, S section
Steel, sheet, stainless
Steel, W section (wide flange shape)

06 - Wood/Plastics/Composites
Domestic hardwood
Fiberglass mat gypsum sheathing
Ornamental wood

07 - Thermal and Moisture Protection
Aluminum faced composite wall panel (ACM)
Asphalt roofing shingles
Expanded polystyrene (EPS), board
Fluid applied elastomeric air barrier
Insulated metal roof panels, custom
Self-adhering sheet waterproofing, modified bituminous sheet
Slate roofing shingles
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Wood siding

08 - Openings and Glazing
Aluminum mullion system
Door frame, steel, galvanized
Door frame, wood
Door, exterior, steel
Door, interior, glass
Door, interior, steel
Door, interior, wood, particle board core, flush
Glazing, double pane IGU

09 - Finishes
Acoustic ceiling system, mineral fiber board
Carpet, nylon
Flooring, solid wood plank
Metal ceiling system, aluminum
Portland cement stucco
Wall board, gypsum

Non-renewable
Energy
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Results per Division, itemized by Material
100%

2,231,707
kg

1,276,385
kg CO₂eq

5,728
kg SO₂eq

388.0
kg Neq

71,802
kg O₃eq

11%

1.816E+007
MJ

13%
30%

12%
50%

18%

20%
15%

56%

11%

20%

0%

Mass

Global Warming
Potential

22%
12%

Acidification
Potential

12%

14%

Eutrophication
Potential

Smog Formation
Potential

Non-renewable
Energy

Legend
03 - Concrete
Steel, reinforcing rod
Steel, sheet
Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag

04 - Masonry
Brick, generic
Concrete masonry unit (CMU), hollow-core
Glass block
Mortar type N
Mortar type S
Steel, reinforcing rod
Stone slab, granite
Thickset mortar

05 - Metals
Aluminum, cast
Aluminum, formed
Cold formed structural steel
Contruction steel, light structural shapes, CMC - EPD
Fiberglass blanket insulation, paper faced
Fiberglass blanket insulation, unfaced
Fireproofing, cementitious, by area
Fluoropolymer coating, metal stock
Galvanized steel
Glazing, triple, 3 mm, laminated safety glass
Hot rolled structural steel, AISC - EPD
Paint, enamel, solvent based
Powder coating, metal stock
Stainless steel sheet, Chromium 18/8
Steel, sheet

06 - Wood/Plastics/Composites
Fiberglass mat gypsum sheathing board
Hard maple lumber, 4 inch
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White oak lumber, 2 inch
Wood stain, water based

07 - Thermal and Moisture Protection
Aluminum extrusion, AEC - EPD
Aluminum-faced composite wall panel (ACM), MCA - EPD
Domestic softwood, US, AWC - EPD
Expanded polystyrene (EPS), board
Fasteners, stainless steel
Fluid applied elastomeric air barrier
Fluoropolymer coating, metal stock
Roofing shingles, slate
SBS modified asphalt, strip, ARMA - EPD
SBS modified bitumen, cap sheet, ARMA - EPD
Sealant, silicone
Spray polyurethane foam insulation, closed cell (HFO blowing agent), SPFA - EPD
Steel, sheet
Wood stain, water based

08 - Openings and Glazing
Aluminum curtain wall system, YKK AP - EPD
Aluminum storefront system, YKK AP - EPD
Aluminum window wall system, YKK AP - EPD
Door frame, metal, galvanized, no door
Door frame, wood, no door
Door, interior, wood, particle board core
Fasteners, galvanized steel
Glazing, double, 3 mm, laminated safety glass
Glazing, double, insulated (air)
Hardware, aluminum
Hardware, stainless steel
Hollow door, exterior, steel, fire-rated
Hollow door, interior, steel, unfinished
Overhead door closer, aluminum
Polyurethane top coat, water-based, for wood
Stainless steel door hinge
Steel door hinge
Wood stain, water based

Jones Library
Full building summary

Results per Division, itemized by Material (continued)
Legend (continued)
09 - Finishes
Acoustic ceiling tile (ACT), mineral fiber board
Ceiling tile, aluminum
Commercial high-traffic carpet, medium pile, GUT - EPD
Floor adhesive, carpet
Floor and wall adhesive, urethane
Metal lath, for plaster
Paint, exterior acrylic latex
Paint, interior acrylic latex
Powder coating, metal stock
Red oak lumber, 1 inch
Stucco, portland cement
Suspended grid
Wall board, gypsum, natural
Wood sealer, water-based, for flooring
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Results per Revit Category
100%

2,231,707
kg

18%

1,274,228
kg CO₂eq
15%

5,728
kg SO₂eq

388.0
kg Neq

11%

10%

71,802
kg O₃eq

1.816E+007
MJ

17%

17%

11%

20%

27%

18%

33%

21%

11%

13%
50%

17%

11%
45%

51%

0%

Mass

34%

24%

Global Warming
Potential

Acidification
Potential

32%
28%

Eutrophication
Potential

Smog Formation
Potential

Non-renewable
Energy

Legend
Revit Categories

5%

Ceilings

15%

Curtainwall Mullions

1%

3%
2%

Curtainwall Panels
Doors
Floors
Roofs
Stairs and Railings
Structure
Walls
Windows

34%

27%

4%

9%

Global Warming Potential
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Results per Revit Category, itemized by Family
100%

2,231,707
kg

1,274,228
kg CO₂eq

5,728
kg SO₂eq

388.0
kg Neq

71,802
kg O₃eq

1.816E+007
MJ

12%

14%

12%

19%
14%

50%

12%
21%
50%

0%

Mass

22%

15%

Global Warming
Potential

Acidification
Potential

Eutrophication
Potential

24%

Smog Formation
Potential

Legend
Roofs 2
Roofs 4
Roofs 5
Slate Roof

Ceilings
ACT - 2' x 2'
ACT - 24x60 Plank
GWB
Metal Ceiling
Wood Ceiling

Stairs and Railings
Railing - Glass
Railing - Handrail Pipe
Railing 2
Stairs 1

Curtainwall Mullions
Quad Corner Mullion
Rectangular Mullion

Curtainwall Panels

Structure
Built_up_Square_column_5285
Footing-Rectangular
L-Angle
Pipe-Column
Precast-Cone Shaped Beam
S-American Standard
Wall Foundation
W-Wide Flange
W-Wide Flange-Column

System Panel

Doors
Component___Frame_HollowMetal-Flush
Component___Panel_Slide Double
Door-NanaWall-SL-60
FA - Storefront - Double
FA - Storefront - Single
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Double1
FAA - Door - Single

Floors
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4
Finish Floor - Terazzo
Floor - Concrete

Roofs
FAA_Generic_6"
FAA_Generic_6" - Metal Roof
Roofs 1

9

Walls
BP Test Wall
Exterior Wall - 24"
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Foundation - 16"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Interior - S2A - 1GWB/none

14%

Non-renewable
Energy
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Results per Revit Category, itemized by Family (continued)
Legend (continued)
Interior Wall - 12"
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

Windows
Fixed Decorative
Parametric_Aluminum_Louver_11905 - tally
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Calculation Methodology
LIFE CYCLE ASSESSMENT METHODS
The following provides a description of terms and methods
associated with the use of Tally to conduct life cycle assessment for
construction works and construction products. Tally methodology is
consistent with LCA standards ISO 14040-14044, ISO 21930:2017,
ISO 21931:2010, EN 15804:2012, and EN 15978:2011. For more
information about LCA, please refer to these standards or visit
www.choosetally.com.
Studied objects
The life cycle assessment (LCA) results reported represent an
analysis of a single building, multiple buildings, or a comparative
analysis of two or more building design options. The assessment
may represent the complete architectural, structural, and finish
systems of the building(s) or a subset of those systems. This may be
used to compare the relative environmental impacts associated with
building components or for comparative study with one or more
reference buildings. Design options may represent a full or partial
building across various stages of the design process, or they may
represent multiple schemes of a full or partial building that are
being compared to one another across a range of evaluation
criteria.
Functional unit and reference unit
A functional unit is the quantified performance of a product,
building, or system that defines the object of the study. The
functional unit of a single building should include the building type
(e.g. office, factory), relevant technical and functional requirements
(e.g. regulatory requirements, energy performance), pattern of use
(e.g. occupancy, usable floor area), and the required service life. For
a design option comparison of a partial building, the functional unit
is the complete set of building systems or products that perform a
given function. It is the responsibility of the modeler to assure that
reference buildings or design options are functionally equivalent in
terms of scope and relevant performance. The expected life of the
building has a default value of 60 years and can be modified by the
modeler.
The reference unit is the full collection of processes and materials
required to produce a building or portion thereof and is quantified
according to the given goal and scope of the assessment over the
full life of the building. If construction impacts are included in the
assessment, the reference unit also includes the energy, water, and
fuel consumed on the building site during construction. If
operational energy is included in the assessment, the reference unit
includes the electrical and thermal energy consumed on site over
the life of the building.
Data source
Tally utilizes a custom designed LCA database that combines
material attributes, assembly details, and architectural specifications
with environmental impact data resulting from the collaboration
between KieranTimberlake and thinkstep. LCA modeling was
conducted in GaBi 8.5 using GaBi 2018 databases and in accordance
with GaBi databases and modeling principles.
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The data used are intended to represent the US and the year 2017.
Where representative data were unavailable, proxy data were used.
The datasets used, their geographic region, and year of reference
are listed for each entry. An effort was made to choose proxy
datasets that are technologically consistent with the relevant entry.
Data quality and uncertainty
Uncertainty in results can stem from both the data used and their
application. Data quality is judged by: its measured, calculated, or
estimated precision; its completeness, such as unreported
emissions; its consistency, or degree of uniformity of the
methodology applied on a study serving as a data source; and
geographical, temporal, and technological representativeness. The
GaBi LCI databases have been used in LCA models worldwide in
both industrial and scientific applications. These LCI databases have
additionally been used both as internal and critically reviewed and
published studies. Uncertainty introduced by the use of proxy data
is reduced by using technologically, geographically, and/or
temporally similar data. It is the responsibility of the modeler to
appropriately apply the predefined material entries to the building
under study.
System boundaries and delimitations
The analysis accounts for the full cradle to grave life cycle of the
design options studied across all life cycle stages, including material
manufacturing, maintenance and replacement, and eventual end of
life. Optionally, the construction impacts and operational energy of
the building can be included within the scope. Product stage
impacts are excluded for materials and components indicated as
existing or salvaged by the modeler. The modeler defines whether
the boundary includes or excludes the flow of biogenic carbon,
which is the carbon absorbed and generated by biological sources
(e.g. trees, algae) rather than from fossil resources.
Architectural materials and assemblies include all materials required
for the product’s manufacturing and use including hardware,
sealants, adhesives, coatings, and finishing. The materials are
included up to a 1% cut-off factor by mass except for known
materials that have high environmental impacts at low levels. In
these cases, a 1% cut-off was implemented by impact.
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Calculation Methodology
LIFE CYCLE STAGES
The following describes the scope and system boudaries used to
define each stage of the life cycle of a building or building product,
from raw material acquisition to final disposal. For products listed in
Tally as Environmental Product Declarations (EPD), the full life cycle
impacts are included, even if the published EPD only includes the
Product stage [A1-A3].

Product [EN 15978 A1 - A3]

Operational Energy [EN 15978 B6] (Optional)

This encompasses the full manufacturing stage, including raw
material extraction and processing, intermediate transportation, and
final manufacturing and assembly. The product stage scope is listed
for each entry, detailing any specific inclusions or exclusions that fall
outside of the cradle to gate scope. Infrastructure (buildings and
machinery) required for the manufacturing and assembly of
building materials are not included and are considered outside the
scope of assessment.

This is based on the anticipated or measured energy and natural
gas consumed at the building site over the lifetime of the building,
as indicated by the modeler.
End of Life [EN 15978 C2-C4]

This counts transportation from the manufacturer to the building
site during the construction stage and can be modified by the
modeler.

This includes the relevant material collection rates for recycling,
processing requirements for recycled materials, incineration rates,
and landfilling rates. The impacts associated with landfilling are
based on average material properties, such as plastic waste,
biodegradable waste, or inert material. Stage C2 encompasses the
transport from the construction site to end-of-life treatment based
on national averages. Stages C3-C4 account for waste processing
and disposal, i.e., impacts associated with landfilling or incineration.

Construction Installation [EN 15978 A5] (Optional)

Module D [EN 15978 D]

This includes the anticipated or measured energy and water
consumed on-site during the construction installation process, as
specified by the modeler.

This accounts for reuse potentials that fall beyond the system
boundary, such as energy recovery and recycling of materials. Along
with processing requirements, the recycling of materials is modeled
using an avoided burden approach, where the burden of primary
material production is allocated to the subsequent life cycle based
on the quantity of recovered secondary material. Incineration of
materials includes credit for average US energy recovery rates.

Transportation [EN 15978 A4]

Maintenance and Replacement [EN 15978 B2-B5]
This encompasses the replacement of materials in accordance with
their expected service life. This includes the end of life treatment of
the existing products as well as the cradle to gate manufacturing
and transportation to site of the replacement products. The service
life is specified separately for each product. Refurbishment of
materials marked as existing or salvaged by the modeler is also
included.

PRODUCT
A1. Extraction
A2. Transport
(to factory)
A3. Manufacturing

CONSTRUCTION

USE

END-OF-LIFE

A4. Transport
(to site)

B1. Use

C1. Demolition

A5. Construction
Installation

B2. Maintenance
B3. Repair

C2. Transport
(to disposal)

B4. Replacement
B5. Refurbishment

C3. Waste processing
C4. Disposal

MODULE D
D. Benefits and loads
beyond the system
boundary from:
1. Reuse
2. Recycling
3. Energy recovery

B6. Operational energy
B7. Operational water
Life-Cycle Stages as defined by EN 15978. Processes included in Tally modeling scope are shown in bold. Italics indicate optional processes.
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Calculation Methodology
ENVIRONMENTAL IMPACT CATEGORIES
A characterization scheme translates all emissions and fuel use
associated with the reference flow into quantities of categorized
environmental impact. As the degree that the emissions will result
in environmental harm depends on regional ecosystem conditions
and the location in which they occur, the results are reported as
impact potential. Potential impacts are reported in kilograms of
equivalent relative contribution (eq) of an emission commonly
associated with that form of environmental impact (e.g. kg CO₂eq).
The following list provides a description of environmental impact
categories reported according to the TRACI 2.1 characterization
scheme, the environmental impact model developed by the US EPA
to quantify environmental impact risk associated with emissions to
the environment in the United States. TRACI is the standard
environmental impact reporting format for LCA in North America.
Impacts associated with land use change and fresh water depletion
are not included in TRACI 2.1. For more information on TRACI 2.1,
reference Bare 2010, EPA 2012, and Guinée 2001. For further
description of measurement of environmental impacts in LCA, see
Simonen 2014.
Acidification Potential (AP)

kg SO₂eq

A measure of emissions that cause acidifying effects to the
environment. The acidification potential is a measure of a
molecule’s capacity to increase the hydrogen ion (H⁺) concentration
in the presence of water, thus decreasing the pH value. Potential
effects include fish mortality, forest decline, and the deterioration of
building materials.
Eutrophication Potential (EP)

kg Neq

A measure of the impacts of excessively high levels of
macronutrients, the most important of which are nitrogen (N) and
phosphorus (P). Nutrient enrichment may cause an undesirable shift
in species composition and elevated biomass production in both
aquatic and terrestrial ecosystems. In aquatic ecosystems, increased
biomass production may lead to depressed oxygen levels caused by
the additional consumption of oxygen in biomass decomposition.
Global Warming Potential (GWP)

kg CO₂eq

A measure of greenhouse gas emissions, such as carbon dioxide
and methane. These emissions are causing an increase in the
absorption of radiation emitted by the earth, increasing the natural
greenhouse effect. This may, in turn, have adverse impacts on
ecosystem health, human health, and material welfare.
Ozone Depletion Potential (ODP)

kg CFC-11eq

A measure of air emissions that contribute to the depletion of the
stratospheric ozone layer. Depletion of the ozone leads to higher
levels of UVB ultraviolet rays reaching the earth’s surface with
detrimental effects on humans and plants. As these impacts tend to
be very small, ODP impacts can be difficult to calculate and are
prone to a larger margin of error than the other impact categories.
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Smog Formation Potential (SFP)

kg O₃eq

A measure of ground level ozone, caused by various chemical
reactions between nitrogen oxides (NOₓ) and volatile organic
compounds (VOCs) in sunlight. Human health effects can result in a
variety of respiratory issues, including increasing symptoms of
bronchitis, asthma, and emphysema. Permanent lung damage may
result from prolonged exposure to ozone. Ecological impacts
include damage to various ecosystems and crop damage.
Primary Energy Demand (PED)

MJ (lower heating value)

A measure of the total amount of primary energy extracted from
the earth. PED tracks energy resource use, not the environmental
impacts associated with the resource use. PED is expressed in
energy demand from non-renewable resources and from renewable
resources. Efficiencies in energy conversion (e.g. power, heat, steam,
etc.) are taken into account when calculating this result.
Non-Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from non-renewable resources
(e.g. petroleum, natural gas, etc.) contributing to the PED.
Non-renewable resources are those that cannot be regenerated
within a human time scale. Efficiencies in energy conversion (e.g.
power, heat, steam, etc.) are taken into account when calculating
this result.
Renewable Energy Demand

MJ (lower heating value)

A measure of the energy extracted from renewable resources (e.g.
hydropower, wind energy, solar power, etc.) contributing to the
PED. Efficiencies in energy conversion (e.g. power, heat, steam, etc.)
are taken into account when calculating this result.
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LCI Data
END-OF-LIFE [C2-C4]

TRANSPORTATION [A4]

A Life Cycle Inventory(LCI) is a compilation and quantification of
inputs and outputs for the reference unit.The following LCI provides
a summary of all energy, construction, transportation, and material
inputs present in the study. Materials are listed in alphabetical order
along with a list of all Revit families and Tally entries in which they
occur, along with any notes and system boundaries accompanying
their database entries.Each entry lists the detailed scope for the LCI
data sources used from the GaBi LCI database and identifies the LCI
data source.

Default transportation values are based on the three-digit material
commodity code in the 2012 Commodity Flow Survey by the US
Department of Transportation Bureau of Transportation Statistics
and the US Department of Commerce where more specific
industry-level transportation is not available.

For LCI data sourced from an Environmental Product Declaration
(EPD), the product manufacturer, EPD identification number, and
Program Operator are listed. Where the LCI source does not
provide data for all life cycle stages, default North American
average values are used. This is of particular importance for
European EPD sources, as EPD data are generally only provided for
the product stage, and North American average values are used for
the remaining life cycle stages.
Where specific quantities are associated with a data entry, such as
user inputs, energy values, or material mass, the quantity is listed on
the same line as the title of the entry.

Transportation by Barge
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by barge.
LCI Source:
GLO: Average ship, 1500t payload capacity/ canal ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Container Ship
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by container ship.
LCI Source:
GLO: Container ship, 27500 dwt payload capacity, ocean going ts (2017)
US: Heavy fuel oil at refinery (0.3wt.% S) ts (2014)
Transportation by Rail
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by cargo rail.
LCI Source:
GLO: Rail transport cargo - Diesel, average train, gross tonne weight 1000t / 726t
payload capacity ts (2017)
US: Diesel mix at filling station ts (2014)
Transportation by Truck
Scope:
The data set represents the transportation of 1 kg of material from the manufacturer
location to the building site by diesel truck.
LCI Source:
US: Truck - Trailer, basic enclosed / 45,000 lb payload - 8b ts (2017)
US: Diesel mix at filling station ts (2014)
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LCI Data (continued)
END-OF-LIFE [C2-C4]
Specific end-of-life scenarios are detailed for each entry based on
the US construction and demolition waste treatment methods and
rates in the 2016 WARM Model by the US Environmental Protection
Agency except where otherwise specified. Heterogeneous
assemblies are modeled using the appropriate methodologies for
the component materials.
End-of-Life Landfill
Scope:
Materials for which no recycling or incineration rates are known, no recycling occurs
within the US at a commercial scale, or which are unable to be recycled are landfilled.
This includes glass, drywall, insulation, and plastics. The solids contents of coatings,
sealants, and paints are assumed to go to landfill, while the solvents or water
evaporate during installation. Where the landfill contains biodegradable material, the
energy recovered from landfill gas utilization is reflected as a credit in Module D.
LCI Source:
US: Glass/inert on landfill ts (2017)
US: Biodegradable waste on landfill, post-consumer ts (2017)
US: Plastic waste on landfill, post-consumer ts (2017)
Concrete End-of-Life
Scope:
Concrete (or other masonry products) are recycled into aggregate or general fill
material or they are landfilled. It is assumed that 55% of the concrete is recycled.
Module D accounts for both the credit associated with off-setting the production
aggregate and the burden of the grinding energy required for processing.
LCI Source:
US: Diesel mix at refinery ts (2014)
GLO: Fork lifter (diesel consumption) ts (2016)
EU - 28 Gravel 2/32 ts (2017)
US: Glass/inert on landfill ts (2017)
Metals End-of-Life
Scope:
Metal products are modeled using the avoided burden approach. The recycling rate at
end of life is used to determine how much secondary metal can be recovered after
having subtracted any scrap input into manufacturing (net scrap). Net scrap results in
an environmental credit in Module D for the corresponding share of the primary
burden that can be allocated to the subsequent product system using secondary
material as an input. If the value in Module D reflects an environmental burden, then
the original product (A1-A3) contains more secondary material than is recovered.
LCI Source:
Aluminum - RNA: Primary Aluminum Ingot AA/ts (2010)
Aluminum - RNA: Secondary Aluminum Ingot AA/ts (2010)
Brass - GLO: Zinc mix ts (2012)
Brass - GLO: Copper (99.99% cathode) ICA (2013)
Brass - EU-28: Brass (CuZn20) ts (2017)
Copper - DE: Recycling potential copper sheet ts (2016)
Steel - GLO: Value of scrap worldsteel (2014)
Zinc - GLO: Special high grade zinc IZA (2012)
Wood End-of-Life
Scope:
End of Life waste treatment methods and rates for wood are based on the 2014
Municipal Solid Waste and Construction Demolition Wood Waste Generation and
Recovery in the United States report by Dovetail Partners, Inc. It is assumed that 65.5%
of wood is sent to landfill, 17.5% to incineration, and 17.5% to recovery.
LCI Source:
US: Untreated wood in waste incineration plant ts (2017)
US: Wood product (OSB, particle board) waste in waste incineration plant ts (2017)
US: Wood products (OSB, particle board) on landfill, post-consumer ts (2017)
US: Untreated wood on landfill, post-consumer ts (2017)
RNA: Softwood lumber CORRIM (2011)
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LCI Data
MODEL ELEMENTS

PRODUCT [A1-A3]

Revit Categories
Ceilings
Curtainwall Mullions
Curtainwall Panels
Doors
Floors
Roofs
Stairs and Railings
Structure
Walls
Windows

Materials and components are listed in alphabetical order along
with a list of all Revit families and Tally entries in which they occur.
The masses given here refer to the quantity of each material used
over the building's life-cycle, which includes both Product [A1-A3]
and Use [B2-B5] stages.

Jones Library_(Central)_ARC2020.rvt
Worksets
A Substructure
B Shell
C Interiors
D Services
E Equipment & Furnishings
F Structure
F1 Existing Structure
Shared Levels and Grids
Workset1
Phases
New Construction

Additional provided data describing scope boundaries for each life
cycle stage may be useful for interpretation of the impacts
associated with the specific material or component. Each material or
component is listed with its service life, or period of time after
installation it is expected to meet the service requirements prior to
replacement or repair. This value is indicated in parentheses next to
the mass of the material associated with the listed Revit family.
Values for transportation distance or service life shown with an
asterisk (*) indicate user-defined changes to default values. Values
for service life shown with a dagger (†) indicate materials identified
by the modeler as existing or salvaged.
Acoustic ceiling tile (ACT), mineral fiber board
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank

21,282.5 kg
8,988.0 kg (50 yrs)
12,294.5 kg (50 yrs)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Description:
Mineral fiber board acoustic ceiling tile, 5/8" thick
Life Cycle Inventory:
100% Mineral fiber board
Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% landfilled (inert waste)
LCI Source:
DE: Mineral fibres ceiling boards (EN15804 A1-A3) ts (2017)
Aluminum curtain wall system, YKK AP - EPD
Used in the following Revit families:
Quad Corner Mullion
Rectangular Mullion

6,017.2 kg
9.2 kg (60 yrs)
6,008.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum mullion system
Description:
Average aluminum curtain wall system by YKK AP America, including enerGfacade
(YCW, YHC, and YUW) and ProTek products. Entry includes curtain wall mullion
product, finish, and necessary fasteners, weather stripping, sealant, etc. Glazing is
excluded and should be added separately by user. EPD representative of conditions in
the US.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate, excluding glazing
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL
Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing
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LCI Data (continued)
LCI Source:
EPD (US), YKK AP America (2015)

Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing

EPD Source:
4786832322.101.1

LCI Source:
EPD (US), YKK AP America (2015)

EPD Designation Holder:
YKK AP America

EPD Source:
4786832322.103.1

EPD Program Operator:
UL Environment

EPD Designation Holder:
YKK AP America

EPD Expiration:
11/13/2020
Aluminum extrusion, AEC - EPD
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

EPD Program Operator:
UL Environment
427.4 kg
258.9 kg (60 yrs)
168.5 kg (60 yrs)

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)

EPD Expiration:
11/13/2020
Aluminum window wall system, YKK AP - EPD
Used in the following Revit families:
Fixed Decorative

4.4 kg
4.4 kg (60 yrs)

Description:
Extruded aluminum part. Industry-wide EPD from the Aluminum Extruders Council.

Used in the following Tally entries:
Aluminum mullion system

Life Cycle Inventory:
See EPD

Description:
Average aluminum window wall system by YKK AP America including YCN, YWE, and
YWW products. Product is typically used in ribbon window configurations, punched
openings, or to span from slab edge to slab edge to mimic curtain wall. Entry includes
includes aluminum framing product, finish, and necessary fasteners, weather stripping,
sealant, etc. . Glazing is excluded and should be added separately by user. EPD
representative of conditions in the US.

Product Scope:
Cradle to gate
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

Life Cycle Inventory:
See EPD

Module D Scope:
Product has 36.4% scrap input while remainder is processed and credited as avoided
burden

Product Scope:
Cradle-to-gate, excluding glazing
Transportation Distance:
By truck: 663 km

LCI Source:
RNA: Aluminum extrusion, mill finish - AEC (A1-A3) ts-EPD (2015)
RNA: Primary Aluminum Ingot AA/ts (2010)
RNA: Secondary Aluminum Ingot AA/ts (2010)

End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL

EPD Source:
11240237.101.1

Module D Scope:
Credit given for the avoided burden associated with recovered material, includes
burden for processing

EPD Designation Holder:
Aluminum Extruders Council (AEC)

LCI Source:
EPD (US), YKK AP America (2015)

EPD Program Operator:
UL Environment

EPD Source:
4786832322.106.1

EPD Expiration:
10/4/2021
Aluminum storefront system, YKK AP - EPD
Used in the following Revit families:
FA - Storefront - Double
FA - Storefront - Single

EPD Designation Holder:
YKK AP America
133.8 kg
79.0 kg (60 yrs)
54.8 kg (60 yrs)

Used in the following Tally entries:
Aluminum mullion system
Description:
Average aluminum storefront system by YKK AP America, including YES and YHS
products. Entry includes aluminum storefront mullion product, finish, and necessary
fasteners, weather stripping, sealant, etc. Glazing is excluded and should be added
separately by user. EPD representative of conditions in the US.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle-to-gate, excluding glazing
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
Aluminum scrap is assumed to have a 95% recycling rate, and the other 5% and other
materials are landfilled in the EoL
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EPD Program Operator:
UL Environment
EPD Expiration:
11/13/2020
Aluminum, cast
Used in the following Revit families:
FA - Storefront - Double

0.0 kg
0.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum, cast
Description:
Cast aluminum part. Data based on industry-wide EPDs for primary (EPD ID
4786092064.104.1) and secondary ingot (EPD ID 4786092064.105.1) from the
Aluminum Association.
Life Cycle Inventory:
100% Aluminum
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 663 km
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LCI Data (continued)
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)

EPD Source:
13CA27321.101.1

Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Secondary Aluminum Ingot AA/ts (2010) [EPD]
DE: Aluminium cast machining ts (2017)
DE: Aluminium die-cast part ts (2017)
RNA: Primary Aluminium Ingot AA/ts (2010) [EPD]
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
0.0 kg
0.0 kg (60 yrs)

Used in the following Tally entries:
Aluminum, formed
Description:
Formed aluminum member. Data based on industry-wide EPD for cold-rolled
aluminum from the Aluminum Association (EPD ID 4786092064.101.1).

Product Scope:
Cradle to gate

63,166.5 kg
295.1 kg (60 yrs)
1,274.3 kg (60 yrs)
61,394.1 kg (60 yrs)
202.9 kg (60 yrs)

Used in the following Tally entries:
Brick
Description:
Common extruded brick, excludes mortar.
Life Cycle Inventory:
100% Fired brick

Transportation Distance:
By truck: 172 km

Transportation Distance:
By truck: 663 km

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)
Module D Scope:
Product has 65% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Cold Rolled Aluminium ts/AA (2010) [EPD]
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Primary Aluminum Ingot AA/ts (2010)
RNA: Secondary Aluminum Ingot AA/ts (2010)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Stoneware tiles, unglazed (EN15804 A1-A3) ts (2017)
Ceiling tile, aluminum
Used in the following Revit families:
Metal Ceiling

294.7 kg
294.7 kg (60 yrs)

Used in the following Tally entries:
Metal ceiling system, aluminum

2,412.9 kg
1,461.6 kg (60 yrs)
951.3 kg (60 yrs)

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)
Description:
Aluminum facings bonded to both sides of a thermoplastic core. Overall thickness of
aluminum-faced panels 0.157 (4mm). Entry includes necessary adhesives and fasteners.
Industry-wide EPD from the Metal Construction Association.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
95% of aluminum recovered
5% of aluminum landfilled (inert waste)
100% of polyurethane landfilled (plastic waste)
Module D Scope:
All recovered aluminum is processed and credited as avoided burden
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Brick, generic
Used in the following Revit families:
Built_up_Square_column_5285
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall -Existing Masonry - 16"

Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)

Life Cycle Inventory:
100% Aluminum

LCI Source:
US: Metal composite material (MCM) panel MCA (2010)

EPD Program Operator:
UL Environment
EPD Expiration:
8/27/2018

Aluminum, formed
Used in the following Revit families:
Parametric_Aluminum_Louver_11905 - tally

Aluminum-faced composite wall panel (ACM), MCA - EPD
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

EPD Designation Holder:
Metal Construction Association (MCA)

Description:
Aluminum ceiling tile, 24 ga, powder-coated finish. Data based on industry-wide EPDs
for primary (EPD ID 4786092064.104.1) and secondary ingot (EPD ID
4786092064.105.1) from the Aluminum Association.
Life Cycle Inventory:
94% Aluminum sheet
6% Powder coating (by weight)
Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware
Transportation Distance:
By truck: 663 km
End-of-Life Scope:
95% recovered
5% landfilled (inert material)
Module D Scope:
Product has 65% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Primary Aluminum Ingot AA (2010) [EPD]
RNA: Secondary Aluminum Ingot AA (2010) [EPD]
RNA: Cold rolled Aluminum Ingot AA (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
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LCI Data (continued)
Cold formed structural steel
Used in the following Revit families:
Exterior Wall - 24"
Interior - S2A - 1GWB/none

107.8 kg
23.7 kg (60 yrs)
84.2 kg (60 yrs)

Concrete masonry unit (CMU), hollow-core
Used in the following Revit families:
Exterior Wall - CMU
Exterior Wall - CMU 2

11,047.6 kg
1,903.1 kg (60 yrs)
9,144.5 kg (60 yrs)

Used in the following Tally entries:
Steel, C-stud metal framing with insulation

Used in the following Tally entries:
Hollow-core CMU

Description:
Cold-rolled or formed structural steel, such as used in steel studs.

Description:
Hollow-Core Concrete Masonry Unit (CMU), excludes grout and mortar

Life Cycle Inventory:
100% Cold rolled steel

Life Cycle Inventory:
100% Concrete masonry units

Product Scope:
Cradle to gate

Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

Transportation Distance:
By truck: 431 km

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel finished cold rolled coil worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)
Commercial high-traffic carpet, medium pile, GUT - EPD
Used in the following Revit families:
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4

Contruction steel, light structural shapes, CMC - EPD
Used in the following Revit families:
L-Angle

25,328.7 kg
5,374.6 kg (10 yrs)
2,102.5 kg (10 yrs)
17,851.6 kg (10 yrs)

Description:
Nylon broadloom carpet, Commercial Use: Corridors, stores, lobbies, schools, large
offices
Pile: 400-600 g/m² (LC2-3). Industry-wide EPD from the Association for
Environmentally Friendly Carpets.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate, including packaging
Transportation Distance:
By truck: 1609 km
End-of-Life Scope:
76.2% Landfilled (plastic material)
18.6% Incinerated
5.6% Recovered
Module D Scope:
Avoided burden credit for nylon granulate, includes recycling energy
Credit includes energy recovery from waste incineraiton

EPD Source:
EPD-GUT-20160117-CCA1-EN
EPD Designation Holder:
Gemeinschaft umweltfreundlicher Teppichboden (GUT)
EPD Program Operator:
Institut Bauen and Umwelt (IBU)
EPD Expiration:
7/19/2021
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Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Concrete bricks (EN15804 A1-A3) ts (2017)

Used in the following Tally entries:
Carpet, nylon

LCI Source:
EU-25: Carpet (GK 33, LC 2-3) GUT (2009)

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

169.3 kg
169.3 kg (60 yrs)

Used in the following Tally entries:
Steel, angle
Description:
Light structural steel shapes by Commercial Metals Company. Appropriate for use in a
structural capacity. EPD representative of conditions in the US.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle-to-gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input. Credit given for the avoided burden associated with recovered
material.
LCI Source:
EPD (US), Commercial Metals Company (2015)
EPD Source:
EPD-015
EPD Designation Holder:
Commercial Metals Company (CMC)
EPD Program Operator:
ASTM International
EPD Expiration:
9/1/2020
Domestic softwood, US, AWC - EPD
Used in the following Revit families:
Exterior Wall - CMU 2

1,603.9 kg
1,603.9 kg (30 yrs)

Used in the following Tally entries:
Wood siding
Description:
Kiln-dried and planed softwood dimensional lumber for standard framing or planking.
Industry-wide EPD from the American Wood Council.
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Life Cycle Inventory:
See EPD

Transportation Distance:
By truck: 496 km

Product Scope:
Cradle to gate

End-of-Life Scope:
14.5% recovered
22% incinerated with energy recovery
63.5% landfilled (wood product waste)

Transportation Distance:
By truck: 383 km

Module D Scope:
Recovered wood products credited as avoided burden.

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

LCI Source:
DE: Wooden frame (EN15804 A1-A3) ts (2017)

Module D Scope:
Recovered wood products credited as avoided burden.

Door, interior, wood, particle board core
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Single

LCI Source:
RNA: Softwood lumber CORRIM (2011)
EPD Source:
13CA24184.102.1

Description:
Interior flush wood door with particle board core

EPD Program Operator:
UL Environment

Life Cycle Inventory:
43% Wood
57% Particle board

EPD Expiration:
4/16/2019
287.6 kg
15.8 kg (45 yrs)
48.4 kg (45 yrs)
3.7 kg (45 yrs)
219.7 kg (45 yrs)

Used in the following Tally entries:
Door frame, steel, galvanized

Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant
Transportation Distance:
By truck: 568 km
End-of-Life Scope:
98% recovered
2% landfilled (inert material)
Module D Scope:
Product has a 44% scrap input while remainder is processed and credited as avoided
burden.

Life Cycle Inventory:
94% Pine
6% Paint
Product Scope:
Cradle to gate, excludes hardware, jamb, casing, sealant
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End-of-Life Scope:
14.5% Wood products recovered
22% Wood products incinerated with energy recovery
63.5% Wood products landfilled (wood product waste)

Expanded polystyrene (EPS), board
Used in the following Revit families:
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone

4,149.7 kg
37.4 kg (50 yrs)
1,799.8 kg (50 yrs)
861.9 kg (50 yrs)
561.0 kg (50 yrs)
873.2 kg (50 yrs)
16.5 kg (50 yrs)

Used in the following Tally entries:
Expanded polystyrene (EPS), board
Description:
EPS foam insulation board

LCI Source:
DE: Aluminium wing frame profile, powder coated (2011)
modified with: US: Metal roll forming MCA (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2012)
RNA: Steel hot dip galvanized worldsteel (2007)

Description:
Wood door frame

Transportation Distance:
By truck: 496 km

LCI Source:
RNA: Softwood plywood CORRIM (2011)
RNA: Particle board CORRIM (2011)

Life Cycle Inventory:
100% Galvanized steel

Used in the following Tally entries:
Door frame, wood

Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives

Module D Scope:
Recovered wood products credited as avoided burden.

Description:
Stainless steel, 18 ga door frame

Door frame, wood, no door
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single

2,510.0 kg (30 yrs)
7,671.6 kg (30 yrs)

Used in the following Tally entries:
Door, interior, wood, particle board core, flush

EPD Designation Holder:
American Wood Council and Canadian Wood Council

Door frame, metal, galvanized, no door
Used in the following Revit families:
Component___Frame_HollowMetal-Flush
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

10,181.6 kg

Life Cycle Inventory:
100% Expanded polystyrene board

507.2 kg
95.1 kg (30 yrs)
34.9 kg (30 yrs)
377.2 kg (30 yrs)

Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1299 km
End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
US: EPS-Foam (expanded polystyrene foam (PS 12)) incl. flame retardant (estimation) ts
(2017)
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Fasteners, galvanized steel
Used in the following Revit families:
Component___Frame_HollowMetal-Flush
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Double1
FAA - Door - Single

29.9 kg
1.2 kg (40 yrs)
5.2 kg (40 yrs)
0.6 kg (40 yrs)
0.3 kg (40 yrs)
22.7 kg (40 yrs)

Used in the following Tally entries:
Door frame, steel, galvanized
Door frame, wood

Fiberglass blanket insulation, paper faced
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone

Description:
Kraft-faced fiberglass batt
density varies from 10-14 kg/m³

Life Cycle Inventory:
100% Galvanized steel

Life Cycle Inventory:
99% Fiberglass
1% Kraft paper

Product Scope:
Cradle to gate

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 1001 km

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)

End-of-Life Scope:
100% Landfilled (10% biodegradable waste, 90% inert waste)

Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
GLO: Steel wire rod worldsteel (2014)
GLO: Steel turning ts (2017)
GLO: Electrolytic galvanisation (1 m² steel sheet part, electrolytic) ts (2017)
GLO: Value of scrap worldsteel (2014)
1,491.5 kg
2.4 kg (50 yrs)
22.9 kg (50 yrs)
117.1 kg (30 yrs)
441.1 kg (50 yrs)
287.4 kg (50 yrs)
262.6 kg (50 yrs)
278.1 kg (50 yrs)
21.4 kg (50 yrs)
58.5 kg (50 yrs)

Used in the following Tally entries:
Asphalt roofing shingles
Insulated metal roof panels, custom
Slate roofing shingles
Wood siding
Description:
Stainless steel part, appropriate for use as fasteners and specialized hardware (bolts,
rails, clips, etc.). Data based on industry-wide EPDs for primary and secondary metal
from the World Steel Association.
Life Cycle Inventory:
100% Stainless steel
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 58% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RER: Stainless steel Quarto plate (304) Eurofer (2010)
GLO: Steel turning ts (2017)
US: Electricity grid mix ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
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10.1 kg (60 yrs)
14.0 kg (60 yrs)
674.9 kg (60 yrs)
327.4 kg (60 yrs)
6.2 kg (60 yrs)

Used in the following Tally entries:
Steel, C-stud metal framing with insulation

Description:
Galvanized steel part, appropriate for use as fasteners and specialized hardware (bolts,
rails, clips, etc.).

Fasteners, stainless steel
Used in the following Revit families:
Exterior Wall - CMU 2
Exterior Wall - Slate
FAA_Generic_6"
FAA_Generic_6" - Metal Roof
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Slate Roof

1,032.7 kg

LCI Source:
US: Fiberglass Kraft Faced NAIMA (2007)
Fiberglass blanket insulation, unfaced
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Stone 12"
Exterior Wall -Existing Masonry - 16"
Interior - S2A - 1GWB/none
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

2,776.4 kg
10.4 kg (60 yrs)
1.8 kg (60 yrs)
1.0 kg (60 yrs)
18.4 kg (60 yrs)
10.9 kg (60 yrs)
18.0 kg (60 yrs)
2,698.8 kg (60 yrs)
17.0 kg (60 yrs)

Used in the following Tally entries:
Steel, C-stud metal framing with insulation
Description:
Fiberglass batt
density varies from 10-14 kg/m³.
Life Cycle Inventory:
100% Fiberglass
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Fiberglass Batt NAIMA (2007)
Fiberglass mat gypsum sheathing board
Used in the following Revit families:
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone

7,380.6 kg
101.1 kg (60 yrs)
4,871.4 kg (60 yrs)
2,363.4 kg (60 yrs)
44.7 kg (60 yrs)

Used in the following Tally entries:
Fiberglass mat gypsum sheathing
Description:
Fiberglass treated gypsum sheathing product appropriate for use in high-moisture
environments.
Life Cycle Inventory:
92% Gypsum
8% Fiberglass mat
Product Scope:
Cradle to gate
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LCI Data (continued)
Transportation Distance:
By truck: 172 km

Floor and wall adhesive, urethane
Used in the following Revit families:
Wood Ceiling

End-of-Life Scope:
100% Landfilled (inert waste)

Description:
Urethane adhesive for use with flooring and wall coverings.
66,021.7 kg

44,838.5 kg (60 yrs)
21,183.2 kg (60 yrs)

Used in the following Tally entries:
Steel, W section (wide flange shape)
Description:
Cementitious fireproofing spray for structural steel and concrete. Default application
rate is 1" thickness.
Life Cycle Inventory:
65% Cement
15% Vermiculite
10% MICA
10% Calcium carbonate

Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)

Description:
Carpet adhesive
Life Cycle Inventory:
30% Kaolin, 30% Naphtha
5% Urea, 30% Water, 5% Rosin acid
Product Scope:
Cradle to gate, plus emissions during application
Transportation Distance:
By truck: 840 km
End-of-Life Scope:
69% solids to landfill (inert waste)
LCI Source:
US: Colophony (rosin, refined) ts (2017)
US: Kaolin (mining and processing) ts (2017)
US: Naphtha at refinery ts (2014)
US: Urea (stami carbon process) ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
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Product Scope:
Cradle to gate, plus emissions during application
Transportation Distance:
By truck: 840 km

LCI Source:
US: Limestone flour (5mm) ts (2017)
DE: Polyurethane (copolymer-component) (estimation from TPU adhesive) ts (2017)
US: Lime (CaO) calcination ts (2017)
US: Methylene diisocyanate (MDI) ts (2017)
DE: Stearic acid ts (2017)
US: Electricity grid mix ts (2014)
Fluid applied elastomeric air barrier
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone

LCI Source:
US: Portland cement PCA/ts (2014)
GLO: Vermiculite ts (2017)
US: Silica sand (Excavation and processing) ts (2017)
US: Limestone flour (5mm) ts (2017)
US: Electricity grid mix ts (2014)

Used in the following Tally entries:
Carpet, nylon

Life Cycle Inventory:
50% Limestone
13% Lime
30% Polyurethane
1.5% Stearic acid
5% Methylene bis(phenylisocyanate) (MDI)
1.3% NMVOC emissions

End-of-Life Scope:
98.7% solids to landfill (plastic waste)

Product Scope:
Cradle to gate, includes electricity estimate for application but neglects any direct
emissions at installation

Floor adhesive, carpet
Used in the following Revit families:
Finish Floor - Carpet 1
Finish Floor - Carpet 3
Finish Floor - Carpet 4

1,490.2 kg (20 yrs)

Used in the following Tally entries:
Flooring, solid wood plank

LCI Source:
DE: Gypsum plaster board (Moisture resistant) (EN15804 A1-A3) ts (2017)
US: Fiberglass Duct Board NAIMA (2007)
Fireproofing, cementitious, by area
Used in the following Revit families:
W-Wide Flange
W-Wide Flange-Column

1,490.2 kg

6,593.5 kg
1,399.1 kg (10 yrs)
547.3 kg (10 yrs)
4,647.1 kg (10 yrs)

2,846.8 kg
18.4 kg (40 yrs)
25.5 kg (40 yrs)
1,226.7 kg (40 yrs)
587.5 kg (40 yrs)
382.4 kg (40 yrs)
595.2 kg (40 yrs)
11.2 kg (40 yrs)

Used in the following Tally entries:
Fluid applied elastomeric air barrier
Description:
Water-based asphalt emulsion with SBS polymers
Life Cycle Inventory:
35% Naphtha
50% Bitumen
10% SBR
5% Silica
Product Scope:
Cradle to gate for materials only, neglects manufacturing requirements
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
US: Styrene-butadiene rubber (SBR) ts (2017)
US: Naphtha at refinery ts (2014)
US: Bitumen at refinery ts (2014)
US: Silica sand (flour) ts (2017)
US: Electricity grid mix ts (2014)
Fluoropolymer coating, metal stock
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
FAA_Generic_6" - Metal Roof
Parametric_Aluminum_Louver_11905 - tally
Roofs 1
Roofs 2
Roofs 4
Roofs 5

425.8 kg
114.0 kg (30 yrs)
74.2 kg (30 yrs)
80.8 kg (60 yrs)
1.2 kg (60 yrs)
52.7 kg (60 yrs)
48.1 kg (60 yrs)
51.0 kg (60 yrs)
3.9 kg (60 yrs)
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Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)
Aluminum, formed
Insulated metal roof panels, custom

Life Cycle Inventory:
100% Glass brick

Description:
Standard fluoropolymer coating for metals. This entry is used as a part of the larger
MCA EPD for Roll Formed Steel Panels (EPD ID 13CA27321.101.1).
Life Cycle Inventory:
100% Fluoropolymer coating

LCI Source:
DE: Glass bricks (EN15804 A1-A3) ts (2017)

Transportation Distance:
N/A
End-of-Life Scope:
100% Landfilled (inert waste)

Glazing, double, 3 mm, laminated safety glass
Used in the following Revit families:
Door-NanaWall-SL-60

LCI Source:
US: Coil coating MCA (2010)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
11,982.7 kg
26.7 kg (60 yrs)
87.8 kg (60 yrs)
3.1 kg (60 yrs)
3,128.2 kg (60 yrs)
1,625.6 kg (60 yrs)
45.5 kg (60 yrs)
3.6 kg (60 yrs)
38.2 kg (60 yrs)
63.2 kg (60 yrs)
6,796.4 kg (60 yrs)
95.6 kg (60 yrs)
68.9 kg (60 yrs)

Description:
Hot dipped galvanized steel profile, for use with cladding systems.
Life Cycle Inventory:
100% Steel, hot dip galvanized
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
Module D Scope:
Product has 44% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel hot dip galvanized worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
US: Metal roll forming M CA (2010)
GLO: Value of scrap worldsteel (2014)

2,071.1 kg (35 yrs)

Description:
Laminated glass, 2 lites 3 mm thick, inclusive of polyvinyl butyral. Note: this entry is
appropriate for clear or tinted glass.
Life Cycle Inventory:
3% PVB film (30% adipic acid
70% PVB)
97% Glass
Product Scope:
Cradle to gate, excluding sealant
Transportation Distance:
By truck: 940 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
DE: Window glass simple (EN15804 A1-A3) ts (2017)
DE: Adipic acid from cyclohexane ts (2017)
DE: Polyvinyl Butyral Granulate (PVB) ts (2017)
GLO: Plastic film (PE, PP, PVC) ts (2017)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
US: Lubricants at refinery ts (2014)
Glazing, double, insulated (air)
Used in the following Revit families:
FA - Storefront - Double
FA - Storefront - Single
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single
Fixed Decorative
System Panel

31,608.2 kg
545.2 kg (40 yrs)
378.2 kg (40 yrs)
1,002.0 kg (40 yrs)
190.9 kg (40 yrs)
2,338.0 kg (40 yrs)
31.8 kg (40 yrs)
27,122.0 kg (40 yrs)

Used in the following Tally entries:
Glazing, double pane IGU
Description:
Glazing, double, insulated (air filled), 1/8" (4 mm) float glass clear, inclusive of sealant,
and spacers
Life Cycle Inventory:
Double-pane glass IGU (Air filled, with spacer and sealant)
Product Scope:
Cradle to gate

2,820.5 kg
2,820.5 kg (60 yrs)

Used in the following Tally entries:
Glass block
Description:
Glass block, excludes sealant and mortar. Sizes based on nominal volume.
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2,071.1 kg

Used in the following Tally entries:
Door, interior, glass

Used in the following Tally entries:
Steel, C-stud metal framing with insulation
Steel, round tubing

Glass block
Used in the following Revit families:
Finish Floor - Terazzo

Transportation Distance:
By truck: 940 km
End-of-Life Scope:
100% Landfilled (inert material)

Product Scope:
Cradle to gate, including application

Galvanized steel
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Masonry
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"
Pipe-Column

Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)

Transportation Distance:
By truck: 940 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
DE: Double glazing unit ts (2017), modified to exclude coating and argon
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Glazing, triple, 3 mm, laminated safety glass
Used in the following Revit families:
Railing - Glass

5,257.3 kg
5,257.3 kg (35 yrs)

Life Cycle Inventory:
50% Primary aluminum
50% Secondary aluminum

Used in the following Tally entries:
Stair, laminated glass

Product Scope:
Cradle to gate

Description:
Laminated glass, 3 lites 3 mm thick, inclusive of polyvinyl butyral, and sealant

Transportation Distance:
By truck: 1001 km

Life Cycle Inventory:
2% PVB film (30% adipic acid
70% PVB)
98% Glass

End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)
Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input

Product Scope:
Cradle to gate, excluding sealant
Transportation Distance:
By truck: 940 km

LCI Source:
RNA: Secondary Aluminum Ingot AA/ts (2010) [EPD]
DE: Aluminium cast machining ts (2017)
DE: Aluminium die-cast part ts (2017)
RNA: Primary Aluminium Ingot AA/ts (2010) [EPD]
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)

End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
DE: Window glass simple (EN15804 A1-A3) ts (2017)
DE: Adipic acid from cyclohexane ts (2017)
DE: Polyvinyl Butyral Granulate (PVB) ts (2017)
GLO: Plastic film (PE, PP, PVC) ts (2017)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
US: Lubricants at refinery ts (2014)
Hard maple lumber, 4 inch
Used in the following Revit families:
Railing - Glass

Hardware, stainless steel
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single
0.0 kg
0.0 kg (50 yrs)

Description:
Kiln-dried Hard Maple (sugar, rock, or black maple) hardwood lumber of 4" nominal
thickness as produced in the United States, focusing on the main production
technologies. Maple is frequently used for moulding, flooring, furniture, and millwork.
Link for interactive LCA data tool is provided at the link listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.

Used in the following Tally entries:
Door, interior, steel
Door, interior, wood, particle board core, flush

Life Cycle Inventory:
100% Stainless steel
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

Life Cycle Inventory:
100% Hard Maple
Product Scope:
Cradle to gate, uncoated

Module D Scope:
Product has 58% scrap input while remainder is processed and credited as avoided
burden

Transportation Distance:
By truck: 383 km

LCI Source:
RER: Stainless steel Quarto plate (304) Eurofer (2010)
DE: Steel cast part machining ts (2017)
US: Electricity grid mix ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)

End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.

Hollow door, exterior, steel, fire-rated
Used in the following Revit families:
Component___Panel_Slide Double

LCI Source:
US: Hard Maple lumber, 4 inch (705 kg/m³), kiln-dried ts/AHEC (2017)

Used in the following Tally entries:
Door, exterior, steel

EPD Source:
Information

Description:
Fire-rated door, exterior, steel, inclusive of polystyrene core, no frame

EPD Designation Holder:
American Hardwood Export Council (AHEC)
64.7 kg
64.7 kg (60 yrs)

Used in the following Tally entries:
Door, interior, glass
Description:
Milled aluminum applicable for door, window or other accessory hardware. Data based
on industry-wide EPDs for primary (EPD ID 4786092064.104.1) and secondary ingot
(EPD ID 4786092064.105.1) from the Aluminum Association.
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93.6 kg (60 yrs)
7.0 kg (60 yrs)
250.3 kg (60 yrs)

Description:
Finished, cast stainless steel, applicable for door, window or other accessory hardware

Used in the following Tally entries:
Domestic hardwood

Hardware, aluminum
Used in the following Revit families:
Door-NanaWall-SL-60

351.0 kg

Life Cycle Inventory:
92% Steel
8% Expanded Polystyrene
Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives
Transportation Distance:
By truck: 568 km
End-of-Life Scope:
70% Steel recovered
30% Steel landfilled (inert material)

318.0 kg
318.0 kg (30 yrs)
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100% Insulation landfilled (plastic material)
Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden.
LCI Source:
DE: Expanded Polystyrene (PS 30) (EN15804 A1-A3) ts (2017)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
GLO: Value of scrap worldsteel (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Steel finsihed cold rolled coil worldsteel (2007)
DE: Mineral fibres ceiling boards (EN15804 A1-A3) ts (2017)
Hollow door, interior, steel, unfinished
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

Module D Scope:
Product has 100% scrap input, burden reflects difference between recovered material
and scrap input
LCI Source:
RNA: Hot rolled structural steel sections AISC (2010)
EPD Source:
4786979051.102.1
EPD Designation Holder:
American Institute of Steel Construction
EPD Program Operator:
UL Environment
EPD Expiration:
3/31/2021

538.5 kg
269.2 kg (50 yrs)
134.6 kg (50 yrs)
134.6 kg (50 yrs)

Metal lath, for plaster
Used in the following Revit families:
Exterior Wall - 24"

0.0 kg
0.0 kg (60 yrs†)

Used in the following Tally entries:
Portland cement stucco

Used in the following Tally entries:
Door, interior, steel
Description:
Hollow steel interior door inclusive of honeycomb kraft paper core, no frame

Description:
Hot dip galvanized steel lath used as reinforcement of interior or exterior plaster
(stucco).

Life Cycle Inventory:
12% Kraft core
88% Steel

Life Cycle Inventory:
100% Steel, hot dip galvanized

Product Scope:
Cradle to gate, excludes assembly, frame, hardware, and adhesives

Product Scope:
Cradle to gate of panel only, excludes suspended grid system and installation
hardware

Transportation Distance:
By truck: 568 km

Transportation Distance:
By truck: 431 km

End-of-Life Scope:
70% Steel recovered
30% Steel landfilled (inert material)
100% Core landfilled (biodegradable material)

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

Module D Scope:
Product has 15% scrap input while remainder is processed and credited as avoided
burden.

LCI Source:
GLO: Steel Electrogalvanized worldsteel (2014)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)
GLO: Punching steel sheet small part ts (2011)

LCI Source:
DE: Kraft paper ts (2017)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
GLO: Value of scrap worldsteel (2014)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RNA: Steel finished cold rolled coil worldsteel (2007)
Hot rolled structural steel, AISC - EPD
Used in the following Revit families:
S-American Standard
W-Wide Flange
W-Wide Flange-Column

208,114.6 kg
0.0 kg (60 yrs†)
119,684.8 kg (60 yrs)
88,429.9 kg (60 yrs)

Used in the following Tally entries:
Steel, S section
Steel, W section (wide flange shape)
Description:
Hot rolled structural steel. Industry-wide EPD from the American Institute of Steel
Construction.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 431 km
End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)
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Module D Scope:
Product has 5% scrap input while remainder is processed and credited as avoided
burden

Mortar type N
Used in the following Revit families:
Built_up_Square_column_5285
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Masonry
Exterior Wall -Existing Masonry - 16"

10,568.9 kg
44.1 kg (60 yrs)
242.6 kg (60 yrs)
887.6 kg (60 yrs)
190.4 kg (60 yrs)
9,173.9 kg (60 yrs)
30.3 kg (60 yrs)

Used in the following Tally entries:
Brick
Hollow-core CMU
Description:
Mortar Type N (moderate strength mortar) for use in masonry walls and flooring.
Life Cycle Inventory:
Dried mixture: 83% Sand
11% cement
6% limestone (11% water evaporates on drying)
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
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End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

EPD Source:
EPD-ARG-20160183-IBG1-EN

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

EPD Designation Holder:
European Federation of Associations of Lock and Builders Hardware Manufacturers
(ARGE)

LCI Source:
DE: Masonry mortar (MG II a) ts (2017)

EPD Program Operator:
Institut Bauen and Umwelt (IBU)

Mortar type S
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Stone
Finish Floor - Terazzo
Interior Wall - 20"
Interior Wall - 24"

542.0 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
77.7 kg (60 yrs)
464.3 kg (60 yrs)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Glass block
Stone veneer wall, granite, grouted
Description:
Mortar Type S (medium strength mortar) for use with masonry walls and flooring.
Life Cycle Inventory:
Dried mix: 78% sand
17% cement
4% calcium hydroxide
1% limestone (12% water evaporates on drying)

EPD Expiration:
9/13/2021
Paint, enamel, solvent based
Used in the following Revit families:
L-Angle
Pipe-Column

Description:
Solvent-based enamel paint, appropriate for use on metals
Life Cycle Inventory:
17% Binding agent
16% Pigments and fillers
67% Solvent
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
33% Solids landfilled (plastic waste)

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

LCI Source:
DE: Solvent paint white (EN15804 A1-A3) ts (2017)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Siliceous sand (grain size 0/2) ts (2017)
DE: Cement (CEM I 32.5) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
US: Tap water from groundwater ts (2017)
467.8 kg
124.8 kg (30 yrs)
9.4 kg (30 yrs)
333.6 kg (30 yrs)

Used in the following Tally entries:
Door, interior, steel
Door, interior, wood, particle board core, flush
Description:
Aluminum overhead door closer. Data based on product-specific EPD from FV S+B.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km
End-of-Life Scope:
95% Recovered
5% Landfilled (inert material)
Module D Scope:
Product has 0% scrap input, burden reflects difference between recovered material and
scrap input
LCI Source:
DE: Overhead door closer aluminum - FV S+B PE-EPD (2009)
RNA: Secondary Aluminum Ingot AA/ts (2010)
RNA: Primary Aluminium Ingot AA/ts (2010)

26

4.1 kg (15 yrs)
3.4 kg (15 yrs)

Used in the following Tally entries:
Steel, angle
Steel, round tubing

Product Scope:
Cradle to gate

Overhead door closer, aluminum
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

7.5 kg

Paint, exterior acrylic latex
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
Interior - S2A - 1GWB/none
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

7,751.5 kg
26.7 kg (10 yrs)
11.2 kg (10 yrs)
4.8 kg (10 yrs)
258.9 kg (10 yrs)
168.5 kg (10 yrs)
262.3 kg (10 yrs)
5.0 kg (10 yrs)
1.6 kg (10 yrs)
35.4 kg (10 yrs)
17.5 kg (10 yrs)
14.4 kg (10 yrs)
6,916.8 kg (10 yrs)
28.5 kg (10 yrs)

Used in the following Tally entries:
Wall board, gypsum
Description:
Acrylic-based latex paint for exterior applications. Associated reference table includes
primer.
Life Cycle Inventory:
20.5% Binding agent
35% Pigments and fillers
40% Water
4.5% Organic solvents
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Application paint emulsion (building, exterior, white) ts (2017)

6/29/2020

Jones Library
Full building summary

LCI Data (continued)
Paint, interior acrylic latex
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank
Exterior Wall - 24"
Exterior Wall - Masonry
GWB
Interior Wall - 24"

5,078.4 kg
1,498.9 kg (7 yrs)
2,050.3 kg (7 yrs)
8.6 kg (7 yrs†)
648.7 kg (7 yrs)
854.6 kg (7 yrs)
17.3 kg (7 yrs)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Portland cement stucco
Wall board, gypsum

Life Cycle Inventory:
21% Binding agent
35% Pigments and fillers
42% Water
2% Organic solvents

End-of-Life Scope:
100% to landfill (plastic waste)
LCI Source:
DE: Application paint emulsion (building, interior, white, wear resistant) ts (2017)
141.0 kg
34.8 kg (10 yrs)
106.2 kg (10 yrs)

Used in the following Tally entries:
Door, interior, wood, particle board core, flush

Life Cycle Inventory:
97.7% Stain (50% water, 35% polyurethane dispersions, 5% dipropylene glycol
dimethyl ether, 5% tri-butoxyethyl phosphate, 5% dipropylene glycol methyl ether)
2.3% Catalyst (75% polyfunctional aziridine, 25% 2-propoxyethanol)
24.5% NMVOC emissions during application
Product Scope:
Cradle to gate, including emissions during application

End-of-Life Scope:
26.7% solids to landfill (plastic waste)
LCI Source:
DE: Ethylene glycol butyl ether ts (2017)
US: Epichlorohydrin (by product calcium chloride, hydrochloric acid) ts (2017)
DE: Propylenglycolmonomethylether (Methoxypropanol) PGME ts (2017)
US: Tap water from groundwater ts (2017)
DE: Polyurethane (copolymer-component) (estimation from TPU adhesive) ts (2017)
US: Electricity grid mix ts (2014)
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7,807.7 kg (50 yrs)

Life Cycle Inventory:
100% Red Oak
Product Scope:
Cradle to gate, uncoated
Transportation Distance:
By truck: 383 km
End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)

LCI Source:
US: Red Oak lumber, 1 inch (705 kg/m³), kiln-dried ts/AHEC (2017)
EPD Source:
Information
EPD Designation Holder:
American Hardwood Export Council (AHEC)
Roofing shingles, slate
Used in the following Revit families:
Exterior Wall - Slate
Slate Roof

Transportation Distance:
By truck: 642 km

Life Cycle Inventory:
100% Powder coating

7,807.7 kg

Module D Scope:
Recovered wood products credited as avoided burden.

Description:
Water-based polyurethane wood stain, inclusive of catalyst

Description:
Powder coating, for metal stock

LCI Source:
DE: Application top coat powder (aluminium) ts (2017)
DE: Coating powder (industry, outside, red) ts (2017)

Description:
Kiln-dried American Red Oak hardwood lumber of 1" nominal thickness as produced in
the eastern United States, focusing on the main production technologies and
region-specific characteristics. Red Oak is frequently used for moulding, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.

Transportation Distance:
By truck: 642 km

Used in the following Tally entries:
Aluminum, cast
Metal ceiling system, aluminum

End-of-Life Scope:
100% Landfilled (inert waste)

Used in the following Tally entries:
Flooring, solid wood plank

Product Scope:
Cradle to gate, including emissions during application

Powder coating, metal stock
Used in the following Revit families:
FA - Storefront - Double
Metal Ceiling

Transportation Distance:
N/A

Red oak lumber, 1 inch
Used in the following Revit families:
Wood Ceiling

Description:
Acrylic-based paint for interior applications

Polyurethane top coat, water-based, for wood
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Single

Product Scope:
Cradle to gate, including application

88.1 kg
19.9 kg (50 yrs)
68.2 kg (50 yrs)

22,201.9 kg
6,253.2 kg (55 yrs)
15,948.7 kg (55 yrs)

Used in the following Tally entries:
Slate roofing shingles
Description:
Slate tile for roof applications, exclusive of clips/fasteners, furring, and felt.
Life Cycle Inventory:
100% Slate
Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)
Transportation Distance:
By truck: 217 km
End-of-Life Scope:
55% recycled into coarse aggregate
45% landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
DE: Roof slate ts (2017)
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SBS modified asphalt, strip, ARMA - EPD
Used in the following Revit families:
FAA_Generic_6"

31,839.3 kg
31,839.3 kg (20 yrs)

Used in the following Tally entries:
Asphalt roofing shingles
Description:
SBS-modified asphalt shingle assembly, including starter strip and hip and ridge
shingles. User to add any felt underlayment, fiberglass leak barrier, flashing, vents,
nails, laminating adhesives, and sealant. Industry-wide EPD from the Asphalt Roofing
Manufacturers Association.
Life Cycle Inventory:
See EPD

LCI Source:
RNA: Asphalt shingles, asphalt shingle roofing system component - ARMA (A1-A3) ts
(2012)
EPD Source:
4787168709.101.1
EPD Designation Holder:
Asphalt Roofing Manufacturers Association (ARMA)

EPD Expiration:
10/28/2021
394.0 kg
394.0 kg (60 yrs)

Used in the following Tally entries:
Self-adhering sheet waterproofing, modified bituminous sheet
Description:
Styrene-butadiene-styrene (SBS)-modified bituminous cap sheet. Industry-wide EPD
from the Asphalt Roofing Manufacturers Association. EPD representative of conditions
in North America.
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (plastic waste)
LCI Source:
RNA: Atactic-polypropylene (APP)-modified bitumen (asphalt) roofing cap sheet ARMA (A1-A3) (2012)

EPD Expiration:
10/28/2021

Description:
Silicone sealing compound
Life Cycle Inventory:
100% Silicone sealing compound

LCI Source:
DE: Silicone sealing compound (EN15804 A1-A3) ts (2017)
Spray polyurethane foam insulation, closed cell (HFO blowing agent)...
4,470.1 kg
Used in the following Revit families:
FAA_Generic_6" - Metal Roof
1,527.8 kg (50 yrs)
Roofs 1
995.6 kg (50 yrs)
Roofs 2
909.6 kg (50 yrs)
Roofs 4
963.1 kg (50 yrs)
Roofs 5
74.0 kg (50 yrs)
Used in the following Tally entries:
Insulated metal roof panels, custom

EPD Program Operator:
UL Environment

EPD Program Operator:
UL Environment

Used in the following Tally entries:
Aluminum faced composite wall panel (ACM)

End-of-Life Scope:
100% to landfill (plastic waste)

End-of-Life Scope:
5% recycled into bitumen (includes grinding energy and avoided burden credit)
95% landfilled (inert waste)

EPD Designation Holder:
Asphalt Roofing Manufacturers Association (ARMA)

Description:
Two-component polyurethane mixture insulation spray applied at installation site.
Closed-cell, or medium density foam, (ccSPF) provides a water-resistant insulation,
air-sealing, water vapor control and delivers added structural performance to the
building envelope. HFO blowing agent is used. R Value: 6.2 (ft²hr°F/Btu)/in
Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate, includes emission of blowing agent during use (24% of total blowing
agent)
Transportation Distance:
By truck: 1683 km
End-of-Life Scope:
100% landfilled (plastic), including emission of blowing agent (16% of total blowing
agent
50% of blowing agent remains in product after disposal)
Module D Scope:
Energy recovered from landfilling of packaging waste
LCI Source:
EPD (US), SPFA (2018)
EPD Source:
ASTM-EPD085
EPD Designation Holder:
Spray Polyurethane Foam Alliance
EPD Program Operator:
ASTM International
EPD Expiration:
10/29/2023
Stainless steel door hinge
Used in the following Revit families:
Door-NanaWall-SL-60
FAA - Door - Double
FAA - Door - Single
Used in the following Tally entries:
Door, interior, glass
Door, interior, wood, particle board core, flush
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97.1 kg (20 yrs)
63.2 kg (20 yrs)

Transportation Distance:
By truck: 840 km

Transportation Distance:
By truck: 172 km

EPD Source:
4787168709.105.1

160.4 kg

Product Scope:
Cradle to gate

Product Scope:
Cradle to gate

SBS modified bitumen, cap sheet, ARMA - EPD
Used in the following Revit families:
Exterior Wall - Foundation - 16"

Sealant, silicone
Used in the following Revit families:
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White

611.5 kg
162.1 kg (30 yrs)
110.8 kg (30 yrs)
338.6 kg (30 yrs)
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Description:
Stainless steel and aluminum door and window hinge. Data based on product-specifc
EPD from FSB.
Life Cycle Inventory:
See EPD

Life Cycle Inventory:
See EPD
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km

Product Scope:
Cradle to gate
Transportation Distance:
By truck: 1001 km

End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

Module D Scope:
Product has 0% scrap input, burden reflects difference between recovered material and
scrap input

Module D Scope:
Product has a 0% scrap input while remainder is processed and credited as avoided
burden.

LCI Source:
DE: Door hinge - Object hinge - FV S+B PE-EPD (2009)
GLO: Value of scrap worldsteel (2014)

LCI Source:
DE: Door and window hinge - FV S+B PE-EPD (2009)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)

EPD Source:
EPD-ARG-20160193-IBG2-EN

EPD Source:
EPD-FSB-2010111-D

EPD Designation Holder:
European Federation of Associations of Lock and Builders Hardware Manufacturers
(ARGE)

EPD Designation Holder:
Franz Schneider

EPD Program Operator:
Institut Bauen and Umwelt (IBU)

EPD Program Operator:
Institut Bauen and Umwelt (IBU)

EPD Expiration:
9/13/2021

EPD Expiration:
1/14/2016
Stainless steel sheet, Chromium 18/8
Used in the following Revit families:
Railing - Handrail Pipe
Railing 2

531.9 kg
68.0 kg (45 yrs)
463.8 kg (45 yrs)

Used in the following Tally entries:
Steel, sheet, stainless
Description:
Stainless steel sheet, Type 304 (Chromium 18/8)

Steel, reinforcing rod
Used in the following Revit families:
Exterior Wall - CMU
Exterior Wall - CMU 2
Exterior Wall - Foundation - 16"
Floor - Concrete
Footing-Rectangular
Interior Wall - 12"
Precast-Cone Shaped Beam
Stairs 1
Wall Foundation

45,619.1 kg
8.2 kg (60 yrs)
185.4 kg (60 yrs)
639.8 kg (60 yrs)
40,886.0 kg (60 yrs)
1,663.7 kg (60 yrs)
278.0 kg (60 yrs)
0.0 kg (60 yrs†)
1,086.6 kg (60 yrs)
871.6 kg (60 yrs)

Product Scope:
Cradle to gate

Used in the following Tally entries:
Cast-in-place concrete, structural concrete, 3001-4000 psi
Cast-in-place concrete, structural concrete, 4001-5000 psi
Hollow-core CMU
Stair, concrete with metal nosing

Transportation Distance:
By truck: 418 km

Description:
Common unfinished tempered steel rod suitable for structural reinforcement (rebar)

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

Life Cycle Inventory:
100% Steel rebar

Life Cycle Inventory:
100% Stainless steel plate

Module D Scope:
Product has 52% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RER: Stainless steel cold rolled coil (304) Eurofer (2010)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
RER: Stainless steel flat product (304) - value of scrap Eurofer (2010)
Steel door hinge
Used in the following Revit families:
FAA - Door - Double
FAA - Door - Double1
FAA - Door - Single

Transportation Distance:
By truck: 431 km
End-of-Life Scope:
70% Recovered
30% Landfilled (inert material)
Module D Scope:
Product has a 16.4% scrap input while remainder is processed and credited as avoided
burden.

29.1 kg
14.6 kg (30 yrs)
7.3 kg (30 yrs)
7.3 kg (30 yrs)

Used in the following Tally entries:
Door, interior, steel
Description:
Steel and stainless steel door hinge. Data based on product-specific EPD from FV S+B.
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Product Scope:
Cradle to gate

LCI Source:
GLO: Steel rebar worldsteel (2014)
Steel, sheet
Used in the following Revit families:
FAA_Generic_6" - Metal Roof
Roofs 1
Roofs 2
Roofs 4
Roofs 5
Stairs 1

35,205.6 kg
5,122.5 kg (45 yrs)
3,338.2 kg (45 yrs)
3,049.8 kg (45 yrs)
3,229.2 kg (45 yrs)
248.2 kg (45 yrs)
20,217.8 kg (45-60 yrs)
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Used in the following Tally entries:
Insulated metal roof panels, custom
Stair, concrete with metal nosing
Stair, steel plate

44% Coarse aggregate
33% Fine aggregate
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

Description:
Steel sheet

Transportation Distance:
By truck: 24 km

Life Cycle Inventory:
100% Steel sheet
Product Scope:
Cradle to gate

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

Transportation Distance:
By truck: 418 km

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

End-of-Life Scope:
98% Recovered
2% Landfilled (inert material)

LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)

Module D Scope:
Product has 16% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel finished cold rolled coil worldsteel (2007)
GLO: Steel sheet stamping and bending (5% loss) ts (2017)
US: Electricity grid mix ts (2014)
US: Lubricants at refinery ts (2014)
GLO: Compressed air 7 bar (medium power consumption) ts (2014)
GLO: Value of scrap worldsteel (2014)
Stone slab, granite
Used in the following Revit families:
Exterior Wall - 24"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Stone
Interior Wall - 20"
Interior Wall - 24"

1,647.8 kg
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)
1,647.8 kg (60 yrs)
0.0 kg (60 yrs†)
0.0 kg (60 yrs†)

Used in the following Tally entries:
Stone veneer wall, granite, grouted
Description:
Cut granite stone slab, such as for use in a veneer wall.

Life Cycle Inventory:
20% Cement
7% Batch water
40% Coarse aggregate
33% Fine aggregate

Transportation Distance:
By truck: 217 km
End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

Transportation Distance:
By truck: 24 km

LCI Source:
DE: Natural stone slab, rigid, facade (EN15804 A1-A3) ts (2017)
1,246,737.0 kg
1,067,092.0 kg (60 yrs)
117,886.8 kg (60 yrs)
0.0 kg (60 yrs†)
61,758.2 kg (60 yrs)

Used in the following Tally entries:
Cast-in-place concrete, structural concrete, 3001-4000 psi
Description:
Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.
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81,269.2 kg (60 yrs)
24,106.9 kg (60 yrs)
32,517.4 kg (60 yrs)

Description:
Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag. Mix design matches
National Ready-Mix Concrete Association (NRMCA) Industry-wide EPD.

Product Scope:
Cradle to gate
excludes mortar
anchors, ties, and metal accessories outside of scope (<1% mass)

Life Cycle Inventory:
16% Cement
7% Batch water

137,893.4 kg

Used in the following Tally entries:
Cast-in-place concrete, structural concrete, 4001-5000 psi
Stair, concrete with metal nosing

Life Cycle Inventory:
100% Granite

Structural concrete, 3001-4000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Floor - Concrete
Footing-Rectangular
Precast-Cone Shaped Beam
Wall Foundation

Structural concrete, 4001-5000 psi, 0-19% fly ash and/or slag
Used in the following Revit families:
Exterior Wall - Foundation - 16"
Interior Wall - 12"
Stairs 1

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)
Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy
LCI Source:
US: Portland cement PCA/ts (2014)
DE: Pumice gravel (grain size 4/16) (EN15804 A1-A3) ts (2017)
DE: Gravel (Grain size 2/32) (EN15804 A1-A3) ts (2017)
DE: Fly ash (EN15804 A1-A3) ts (2017)
DE: Slag-tap granulate (EN15804 A1-A3) ts (2017)
DE: Expanded clay (EN15804 A1-A3) ts (2017)
DE: Calcium nitrate ts (2017)
DE: Sodium ligninsulfonate ts (2017)
DE: Sodium naphtalene sulfonate [estimated] ts (2017)
US: Sodium hydroxide (caustic soda) mix (100%) ts (2017)
US: Colophony (rosin, refined) from CN pine gum rosin ts (2017)
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US: Tap water from groundwater ts (2017)
US: Electricity grid mix ts (2014)
US: Natural gas mix ts (2014)
US: Diesel mix at filling station (100% fossil) ts (2014)
US: Liquefied Petroleum Gas (LPG) (70% propane
30% butane) ts (2014)
US: Light fuel oil at refinery ts (2014)
Stucco, portland cement
Used in the following Revit families:
Exterior Wall - 24"

50% Sand
21% Gravel
14% Water
Product Scope:
Cradle to gate, excludes mortar
Anchors, ties, and metal accessories outside of scope (<1% mass)

0.0 kg
0.0 kg (60 yrs†)

Used in the following Tally entries:
Portland cement stucco
Description:
Portland cement plastering (stucco), 7/8" (22.25 mm) nominal thickness is typical
Life Cycle Inventory:
100% Light plaster (Silica sand, Portland cement, Calcinated lime)
Product Scope:
Cradle to gate
Transportation Distance:
By truck: 172 km
End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
US: Silica sand (Excavation and processing) ts (2017)
US: Portland cement PCA/ts (2015)
US: Lime (CaO) calcination ts (2017)
Suspended grid
Used in the following Revit families:
ACT - 2' x 2'
ACT - 24x60 Plank
Metal Ceiling

4,718.9 kg
1,910.2 kg (50 yrs)
2,612.9 kg (50 yrs)
195.9 kg (50 yrs)

Used in the following Tally entries:
Acoustic ceiling system, mineral fiber board
Metal ceiling system, aluminum

156,394.4 kg
462.5 kg (30 yrs)
194.6 kg (30 yrs)
83.7 kg (30 yrs)
9,373.7 kg (30 yrs)
4,489.1 kg (30 yrs)
2,921.7 kg (30 yrs)
4,547.8 kg (30 yrs)
85.9 kg (30 yrs)
28.3 kg (30 yrs)
12,350.3 kg (30 yrs)
614.1 kg (30 yrs)
303.1 kg (30 yrs)
501.0 kg (30 yrs)
119,945.0 kg (30 yrs)
493.6 kg (30 yrs)

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
98% recovered
2% landfilled (inert material)
Module D Scope:
Product has 44% scrap input while remainder is processed and credited as avoided
burden
LCI Source:
RNA: Steel hot dip galvanized worldsteel (2007)
US: Metal roll forming (MCA) (2010)
US: Electricity grid mix ts (2014)
US: Thermal energy from natural gas ts (2014)
GLO: Value of scrap worldsteel (2014)
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Wall board, gypsum, natural
Used in the following Revit families:
BP Test Wall
Exterior Wall - Existing - Masonry 12"
Exterior Wall - Existing - Stone 12"
Exterior Wall - Masonry
Exterior Wall - Metal Panel
Exterior Wall - Metal Panel White
Exterior Wall - Slate
Exterior Wall - Stone
Exterior Wall -Existing Masonry - 16"
GWB
Interior - S2A - 1GWB/none
Interior Wall - 20"
Interior Wall - 24"
Interior Wall - 5"
Interior Wall - 7"

Product Scope:
Cradle to gate

Transportation Distance:
By truck: 431 km

Life Cycle Inventory:
15% Cement

LCI Source:
US: Portland cement PCA/ts (2014)
US: Tap water from groundwater ts (2017)
EU-28: Gravel 2/32 ts (2017)
US: Silica sand (Excavation and processing) ts (2017)

Life Cycle Inventory:
100% Gypsum wallboard (Gypsum, Boric acid, Cement, Glass fibres,
Ferrochrome-lignine sulfonate, Silane, Polyglucose, Perlite, Paper, Casein glue)

Product Scope:
Cradle to gate

Description:
Grout, for masonry

Module D Scope:
Avoided burden credit for coarse aggregate, includes grinding energy

Description:
Natural gypsum board

Life Cycle Inventory:
100% HDG steel

Used in the following Tally entries:
Hollow-core CMU

End-of-Life Scope:
55% Recycled into coarse aggregate
45% Landfilled (inert material)

Used in the following Tally entries:
Wall board, gypsum

Description:
Cold-rolled galvanized steel for lightweight ceiling grid

Thickset mortar
Used in the following Revit families:
Exterior Wall - CMU 2

Transportation Distance:
By truck: 172 km

End-of-Life Scope:
100% Landfilled (inert waste)
LCI Source:
DE: Gypsum wallboard (EN15804 A1-A3) ts (2017)
White oak lumber, 2 inch
Used in the following Revit families:
Built_up_Square_column_5285

221.5 kg
221.5 kg (50 yrs)

Used in the following Tally entries:
Ornamental wood
9,874.5 kg
9,874.5 kg (60 yrs)

Description:
Kiln-dried American White Oak hardwood lumber of 2" nominal thickness as produced
in the eastern United States, focusing on the main production technologies and
region-specific characteristics. White oak is frequently used for mouldings, flooring,
furniture, doors, and millwork. Link for interactive LCA data tool is provided at the link
listed as "EPD Information"
full LCA report is available at
http://naturespackaging.org/wp-content/uploads/2016/02/LifeCycleAssessment-Lumber.pdf.
Life Cycle Inventory:
100% White Oak

6/29/2020

Jones Library
Full building summary

LCI Data (continued)
Product Scope:
Cradle to gate, uncoated

LCI Source:
US: Tap water from groundwater ts (2017)
US: Acrylate resin (solvent-systems) ts (2017)
DE: Acrylate (emulsion) ts (2017)
US: Dipropylene glycol by product propylene glycol via PO hydrogenation ts (2017)

Transportation Distance:
By truck: 383 km
End-of-Life Scope:
14.5% Recovered
22% Incinerated with energy recovery
63.5% Landfilled (wood product waste)
Module D Scope:
Recovered wood products credited as avoided burden.
LCI Source:
US: White Oak lumber, 2 inch (769 kg/m³), kiln-dried ts/AHEC (2017)
EPD Source:
Information
EPD Designation Holder:
American Hardwood Export Council (AHEC)
Wood sealer, water-based, for flooring
Used in the following Revit families:
Wood Ceiling

228.5 kg
228.5 kg (10 yrs)

Used in the following Tally entries:
Flooring, solid wood plank
Description:
Water-based wood floor sealer
Life Cycle Inventory:
45% Acrylate resin
5% Ethylene glycol monobutyl ether
50% Water
9.6% NMVOC emissions
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
40.4% solids to landfill (plastic waste)
LCI Source:
DE: Propylenglycolmonomethylether (Methoxypropanol) PGME ts (2017)
US: Tap water from groundwater ts (2017)
DE: Acrylate resin (solvent-systems) ts (2017)
Wood stain, water based
Used in the following Revit families:
Exterior Wall - CMU 2
FAA - Door - Double
FAA - Door - Double - Sidelites-Tally
FAA - Door - Single
Railing - Glass
Used in the following Tally entries:
Domestic hardwood
Door frame, wood
Wood siding
Description:
Semi-transparent stain for interior and exterior wood surfaces
Life Cycle Inventory:
60% Water
28% Acrylate resin
7% Acrylate emulsion
5% Dipropylene glycol
1.3% NMVOC emissions
Product Scope:
Cradle to gate, including emissions during application
Transportation Distance:
By truck: 642 km
End-of-Life Scope:
38.7% solids to landfill (plastic waste)
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136.9 kg
32.2 kg (10 yrs)
6.1 kg (10 yrs)
2.3 kg (10 yrs)
24.4 kg (10 yrs)
72.0 kg (10 yrs)

