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These span tables were taken from a RHINO Steel span tables
provided for a variety of frame types. The applicable span tables
were re-formatted and are as follows.

Appendix 1 : Pre Engineered Metal Span Tables
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SPAN TABLE
BLDG DIMENSIONS
SPAN EAVE A ° ¢ P
HEIGHT
100" 18-8" | 8-6" 8" 8"
12'-0" 188" | 10-6" 8" 8"
20" -0" 140" 186" | 12'-6" 9" 9"
160" 18-6" | 146" 9" 9"
18'-0" 18-6" | 16'-6" 9" 9"
100" 288" | 8-6" 8" 8"
12'-0" 28'-8" | 106" 8" 8"
30-0" | 140" 286" | 126" 9" 9"
160" 286" | 146" 9" 9"
18'-0" 28'-6" | 16'-6" 9" 9"
100" 384" | 8-6" 10" 10"
120" 38-4" | 10-6" 10" 10"
400" 140" 38-0" | 126" 12" 12"
160" 380" | 146" 12" 12"
18'-0" 38-0" | 166" 12 12"
20'-0" 38-0" | 186" 12" 12"
100" 484" | g5 10" 10"
12'-0" 484" | 10'-5" 10" 10"
oo | 140" 480" | 125" 10" 10"
16'-0" 48'-0" 14'-5" 12" 12"
18'-0" 48'0" | 165" 12" 12"
200" 480" | 185" | 12" 12"
10'-0" 584" | 84" 10" 10"
12'-0" 58'-4" 10'-4" 10" 10"
60' - 0" 14'-0" 58'-4" 12'-4" 10" 10"
16'-0" 580" | 144" 12 12"
200" 58'0" | 18-4" 12" 12"
240" 580" | 224" 12" 12"

- G
T B
)
T
Lﬁ D
=
1
i)
E A
SPAN
SPAN TABLE
BLDG DIMENSIONS
SPAN HEIGHT
100" 256" | 12-11" | 84" 8" 16" 10"
120" 256" | 14-11" | 10-4" 8" 16" 1-0"
300" 140" 256" | 16-11" | 12'-4" 8" 16" 10"
16'-0" 256" | 18-11" | 144" 8" 16" 10"
200" 256" | 2211" | 184" 8" 16" 10"
240" 256" | 261" | 22'4" 8" 16" 10"
100" 450" | 163" | 2" 8" 79" 10"
120" 450" | 18-3" | 10'-2" 8" 19" 10"
S0-0" 140" 450" | 20-3" | 12'-2" 8" 19" 1-0"
16'-0" 450" | 223" | 142" 8" 19" 10"
200" 450" | 26-3" | 182" 8" 19" 10"
240" | 44-11" | 30'-3" | 222" 8" 19" 10"
120" 540" | 198" | 9-10" 8" 23" 14"
140" 540" | 218" | 11-10" 8" 23" 14"
600" 16'-0" 540" | 23-8" | 13-10" 8" 23" 14"
20'-0" 53-11" | 27'-8" | 17-10" 8" 23" 14"
240" | 53-11" | 318" | 21-10" 8" 23" 14"
120" 635" | 20-11" | 97" 8" 276" 1"
140" 63-5" | 22-11" | 11-7" 8" 26" 18"
700" 16'-0" 635" | 24-11" | 137" 8" 26" 18"
200" 635" | 28-11" | 17'-7" 8" 26" 18"
240" 635" | 32111" | 217" 8" 26" 18"
120" 726" | 227" | 93" 8" 30" 178"
140" 726" | 241" | 113" 8" 3-0" 1-8"
800" 16'-0" 726" | 267" | 133" 8" 30" 18"
200" 726" | 307" | 173" 8" 30" 1"
240" 726" | 347" | 213" 8" 30" 1"
120" 825" | 242" | 93" 8" 30" 19"
140" 825" | 262" | 11-3" 8" 30" 19"
900" 16'-0" 825" | 282" | 13-3" 8" 30" 19"
200" 825" | 322" | 17'-3" 8" 3-0" 19"
240" 825" | 362" | 213" 8" 30" 19"
120" 915" | 262" | 81" | 1-0" 36" 19"
140" 915" | 282" | 1011 | 10" 36" 19"
100-0" | 160" 915" | 302" | 1211 | 10" 36" 19"
20'-0" 915" | 342" | 16-11" | 10" 36" 19"
240" 915" | 382" | 2011 | 1-0" 36" 19"
270" 10011"| 276" | &-8" 10" 39" 179"
1420 | 10011 | 296" | 10-8" | 1-0" 39" 19"
110-0" | 16-0" | 100'-11"| 316" | 12'-8" | 1-0" 39" 19"
200" | 100-11"| 35-6" | 16-8" | 1-0" 39" 19"
240" | 100-11"| 39'-6" | 208" | 1-0" 39" 19"
120" 105" | 293" | 8-6" 10" | 40" 18"
140" 1105" | 313" | 10-6" | 10" | 40" 18"
120-0" | 160" 105" | 33-3" | 126" | 1-0" | 40" 18"
200" 1105" | 37'-3" | 166" | 10" | 40" 18"
240" 105" | 413" | 206" | 1-0" | 4-0" 18"
A

ppendix 1 : Pre Engineered Metal Span Tables



\I‘
£ D
Y
NN
T
L
3 E
] .
] . ]
SPAN
SPAN TABLE
BLDG DIMENSIONS
EAVE A B C D E
SPAN HEIGHT
100" 280" | 104" 81" 13" 16"
120" 280" | 12'-4" 10-1" 1-3" 16"
60'-0" 140" 280" | 144" 121" 1-3" 16"
16'-0" 280" | 164" 141" 1-3" 16"
20'-0" 279" | 201" | 17-11" 16" 19"
10'-0" 330" | 10-4" 8-1" 13" 111
120" 330" | 124" 101" 13" 111"
70'-0" 140" 330" | 144" 121" 1-3" 111"
16'-0" 33-0" | 164" 141" 13" 111"
20'-0" 329" | 201" | 1711 16" 22"
10'-0" 38-0" | 10-8" 8-1" 13" 20"
120" 380" | 12'-8" 101" 13" 20"
80".0° 140" 380" | 14'-8" 121" 1-3" 20"
160" 380" | 16'-8" 141" 13" 20"
20'-0" 37-8" | 206" | 17°-11" 16" 22"
24'-0" 37'-8" | 246" | 21-11" 16" 22"
12'-0" 422" | 126" 96" 20" 27"
140" 422" | 146" 116" 2'-0" 27"
90'-0" 16'-0" 422" | 166" 13-6" 20" 27"
20'-0" 42'2" | 206" 176" 20" 27"
240" 422" | 246" | 216" 20" 27"
120" 472" | 125" 96" 20" 30"
140" 47'2" | 145" 116" 20" 30"
100-0" | 160" 472" | 165" | 136" 20" 30"
20'-0" 47'-2" | 20'-5" 176" 20" 3-0"
24'-0" 47'-2" | 24'5" | 216" 20" 30"
120" 522" | 12-10" | 9'-6" 20" 30"
140" 52'-2" | 14-10" | 116" 2'-0" 30"
110-0" | 160" 522" | 16-10" | 13'6" 20" 3-0"
200" 522" | 20-10" | 17-6" 20" 30"
240" 522" | 24'-10" | 216" 20" 3-0"
120" 572" | 12117 | 96" 20" 34"
140" 572" | 149117 | 116" 2'-0" 34"
120-0" | 160" 572" | 16-11" | 136" 20" 34"
20'-0" 572" | 20-11" | 17'-6" 20" 34"
24'-0" 57'2" | 24-11" | 21'-6" 2'-0" 34"
120" 67'-3" | 13-10" | 96" 20" 34"
140" 673" | 15-10" | 11-6" 2'-0" 34"
400" 160" 67-3" | 17-10" | 136" 20" 34"
20'-0" 67'-3" | 21-10" | 176" 20" 34"
240" 67'-3" | 2510" | 216" 20" 3.4
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APPENDIX 2 :
MASS PLYWOOD BEAM AND
COLUMN SPAN TABLES

These span tables were found on Freres Enfgin_eered Wood's
website and were used in the calculation of primary member
sizes in the mass plywood frames.

Appendix 2 : Mass Plywood Beam and Column Tables
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MASS PLY LLILLLLLL wonw

BYFRERES =£~ ______ gBeamE.l,L

>

BEAM SPAN TABLE - 7 PLY N DEPTH

DEPTH (IN) 21 PLF SELF WEIGHT
LOADS (PLF)
L /240 (FT)

L /360 (FT)

L /480 (FT)
MOMENT
SHEAR
DEPTH (IN)
LOADS (PLF)
L /240 (FT)

L /360 (FT)

L /480 (FT)
MOMENT
SHEAR
DEPTH (IN)
LOADS (PLF)
L /240 (FT)

L /360 (FT)

L /480 (FT)
MOMENT
SHEAR
DEPTH (IN)
LOADS (PLF)
L /240 (FT)

L /360 (FT)

L /480 (FT)
MOMENT
SHEAR

BEAM TABLE FOOTNOTES

+ NDS adjustment factors applied are as follows: Cp =1.0,Ct =1.0,CM =1.0, C,, = (%)%, Cc_=10.
+ Design values, and volumetric adjustments were used in accordance with PR-L325.

+ Displayed spans are limited to 4 times the qualified volume according to ASTM D5456.

HOW TO USE TABLE

+ Calculate your controlling load combinations for each serviceability condition and strength performance.
+ For each load combination, find the corresponding linear load in the “Load” row.

+ Look down each column until encountering the row with the corresponding serviceability or strength
check.

+ Compare each entry’s span in the table to find the minimum span, this is the controlling span.

FOR MORE INFORMATION CONTACT US AT
FRERESWO00D.COM

4 MASSPLY : Pt

BYFRERES A ColumnE, A, L O

F16 MASS PLY COLUMN LOADING TABLE (AXIAL LOADS ONLY) IN KIPS

LAY-UP | WIDTH &DEPTH COLUMN HEIGHT (FT)

F16-2 2.04 4 1 0 0 0 0 0 0 0 0 0 0
F16-3 3.06 17 6 2 0 0 0 0 0 0 0 0 0
F16-4 4.08 36 17 8 4 0 0 0 0 0 0 0 0
F16-5 5.10 59 38 19 " 7 0 0 0 0 0 0 0
F16-6 6.12 87 69 38 22 14 10 0 0 0 0 0 0
F16-7 114 120 105 67 40 26 18 14 0 0 0 0 0
F16-8 8.16 157 145 106 67 44 31 23 18 0 0 0 0
F16-9 9.18 200 189 154 104 70 50 37 28 22 0 0 0
F16-10 10.20 247 238 208 152 105 75 56 43 34 28 0 0
F16-11 11.22 300 291 265 209 150 108 81 63 50 40 34 0
F16-12 12.24 357 349 326 275 205 151 13 88 70 57 47 40
F16-13 13.26 420 4an 391 345 271 204 155 120 96 78 65 55
F16-14 14.28 487 479 461 420 347 267 205 161 128 105 87 74
F16-15 15.30 560 552 534 498 429 341 266 209 168 138 14 97
F16-16 16.32 637 629 613 580 517 426 337 268 216 177 147 125
F16-17 17.34 719 712 696 666 609 518 420 337 273 224 187 158
F16-18 18.36 807 799 784 756 704 618 512 416 339 280 234 198
F16-19 19.38 899 892 877 851 803 723 614 506 416 344 288 245
F16-20 20.40 997 989 975 950 906 832 724 607 503 419 352 299
F16-21 21.42 1099 1092 1078 1054 1013 945 841 718 601 503 424 361
F16-22 22.44 1206 1199 1186 1163 1124 1061 963 837 710 598 506 432
F16-23 23.46 1319 1311 1298 1276 1240 1181 1089 965 829 704 599 512
F16-24 24.48 1436 1429 1416 1394 1360 1305 1219 1099 958 821 702 603

COLUMN TABLE NOTES

+ For use in dry condition.

¢ P, =FA,a1eiCpCMmCiCp- Where slenderness ratio exceeds 50 to 1, no value is given.
¢+ C,,CyandC, are assumed to be 1.

+ Table for preliminary analysis only.

+ Table does not account for eccentric axial loading nor wind loads.

+ Major force direction is parallel to column height.

+ For different loading conditions, consult with Freres technical support.

FOR MORE INFORMATION CONTACT US AT
FRERESWO00D.COM

Appendix 2 : Mass Plywood Beam and Column Tables



APPENDIX 3 :
ENVIRONMENTAL PRODUCT
DECLARATION - MASS
PLYWOOD PANEL

The following report is a published environmental product dec-
laration (EPD% from Freres Engineered Wood on the mass ply-
wood panel product. This report was published in 2020.

Appendix 3 : EPD - Freres Engineered Wood



Declaration

ASTM Certified Environmental Product Declaration

Environmental
Product
Declaration

7ol

LUMBER CO., INC.

EPD for Mass Ply Panels produced by Freres Lumber in Lyons, Oregon

Program Operator

ASTM International

100 Barr Harbor Drive
PO Box C700 (ﬂglb) ASTM INTERNATIONAL
West Conshohocken, PA, W}l |] Helping our world work better
19428-2959 USA

www.astm.org

General Program
Instructions and Version
Number

ASTM Program Operator for Product Category Rules (PCR) and Environmental
Product Declarations (EPDs) - General Program Instructions, version: 8.0

Declaration Owner

Freres Lumber Company Inc.

40519 S Cedar Mill Rd. Am&
Lyons, Oregon 97358, USA

Frereslumber.com LUMBER CO., INC.

Declaration Number

EPD160

Declared Product

Mass Ply Panels (MPP)

Declared Unit

1 m? of MPP produced at Freres MPP facility in Lyons, Oregon

Reference PCR and Version
Number

1SO 21930:2017 Sustainability in Building Construction — Environmental
Declaration of Building Products. [7]

UL Environment: Product Category Rules for Building-Related Products and
Services

Part A: Calculation Rules for the Life Cycle Assessment and Requirements on the
Project Report, v3.2 [13]

Part B: Structural and Architectural Wood Products EPD Requirements, v1.0 [14]

Description of Product’s
intended application and
use

Mass Ply panels (MPP), is a veneer based engineered wood product that is
characterized by large structural elements that use layers of wood for wall, floor,
and roof construction [15].

Markets of Applicability

Construction Sector, Mass timber design

Date of Issue

November 5, 2020

Period of Validity

November 4, 2025

EPD Type

Product-specific EPD

EPD Scope

Cradle to Gate

Year of reported
manufacturer primary data

2018

LCA Software

SimaPro v9.0.0.49

LCI Databases

USLCI [9], Ecoinvent 3.5 [14], Datasmart [8]

LCIA Methodology TRACI 2.1 [3]
The sub-category PCR Dr. Thomas Gloria (chair) Dr. Indro Ganguly Dr. Sahoo
Industrial Ecology Consultants University of Washington University of Georgia

review was conducted by:

. 2 e

Appendix 3 : EPD - Freres Engineered Wood




Declaration . ___________________________________________________ Declaration

CORRIM, Consortium for Research on Renewable Industrial Materials
LCA and EPD Developer PO Box 2432
This life cycle assessment Corvallis, OR 97339 COMPANY AND PRODUCT DESCRIPTION
was conducted in 541-231-2726
accordance with ISO 14044 www.corrim.org C R I e I M
and the reference PCR by: Do Pas o Consortium for Rescarch on Renewable Industrial Material Frere§ Lumber Company B
Established in 1922, Freres Lumber produces finished plywood products, lumber, veneers, structural
Maureen Puettmann composite lumber (SCL), and Mass Ply Panel (MPP) (since 12/2017) with around 450 employees. The
This declaration was independently verified in accordance with 1SO 14025:2006. company operates 2 veneer plants, a veneer drying facility, plywood plant, cogeneration facility, a stud
The UL Environment “Part A: Calculation Rules for the Life Cycle Assessment and Requirements on the Project mill, their own log and highway trucks, and the MPP production facility.

Report,” v3.2 (December 2018), in conformance with ISO 21930:2017, serves as the core PCR,
with additional considerations from the USGBC/UL Environment Part A Enhancement (2017).

OJ INTERNAL [X] EXTERNAL Mass Ply Panels
Independent Verifier A oria Ph Mass Ply panels (MPP), is a veneer-based engineered wood product. MPP is a recent addition to the
This life cycle assessment Thomas P. Gloria, Ph.D. mass timber product line. Mass timber is a category of timber products typically characterized by large
. e ndustrial Ecology Consultants . .
was independently verified 35 Bracebridge Rd ) ¢ L) g structural elements such as panels or beams that use multiple layers of wood for wall, floor, and roof
in accordance with ISO Newton. MA 0245§—1728 ) h construction. Products may include cross laminated timber, nail-laminated timber, glued-laminated
ig“; and the reference email: t.gloria@industrial-ecology.com . timber, Mass Ply panels (MPP), laminated veneer lumber (LVL), and wood-concrete composites [15].
y:
Limitations Mass Ply panels are made with Douglas-fir (Pseudotsuga menziesii). Phenol formaldehyde resin is the
Environmental declarations from different programs (ISO 14025) may not be comparable. primary adhesive type used in SCL production and melamine formaldehyde resin is used in MPP

Comparison of the environmental performance using EPD information shall consider all relevant information
modules over the full life cycle of the products within the building.

This PCR allows EPD comparability only when the same functional requirements between products are
ensured and the requirements of ISO 21930:2017 §5.5 are met. It should be noted that different LCA
software and background LCI datasets may lead to differences results for upstream or downstream of the life
cycle stages declared.

production [15].

T 4 e
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. _________________________________________________ Declaration . ___________________________________________________ Declaration

METHODOLOGICAL FRAMEWORK
System Boundaries and Product Flow Diagram
Type of EPD and Life Cycle Stages The product system described in Figure 2 includes the following information modules and unit processes:

The underlying LCA [15] investigates the MPP product system from cradle to gate. This comprises the
production stage including the information modules ‘Al Extraction and upstream production’, ‘A2

Transport to factory’ and ‘A3 Manufacturing’ (Figure 1). A1l Extraction and Al includes the cradle-to-gate production of SCL and resins that are used in

upstream production MPP manufacture.
g . . The upstream resource extraction includes removal of raw materials and
Bwldlng Life CVCIe Information Modules ‘ processing, processing of secondary material input (e.g., recycling processes)
. . after crossing the system boundary of the previous product system. Al also
Production |Construction

Use stage End-of-life stage includes reforestation processes that include nursery operations (which
stage Stage include fertilizer, irrigation, energy for greenhouses if applicable etc.), site
- preparation, as well as planting, fertilization, thinning and other management
c c .
£ v o | 2 |2 operations.
© > 2 © = Q
I S 3 212 |8 l8 | @
2c S %D @ c S € % & g § S— § _ A2 Transport to facility = Average or specific transportation of raw materials (including secondary
-3‘% 5 g 2 % 5 E = g _g L% ';“ = 28 § g materials and fuels) from extraction site or source to manufacturing site
z © = a . . . .
S22t | & 9] = 3 3 ) S a8 © ) QS |%v| 5| 2 (including any recovered materials from source to be recycled in the process).
= 5 Q S c © = c c 5 | 33 2
§S|a |5 | 2 | 2 s 2|5 |5 |& |8 |ec|g|oB
) © - Q + = S -
® § 2 = = e g g g §_ g A3 Manufacturing Manufacturing of the MPP product, including packaging (MPP wrap).
g | " |8 |9 |2
(O] ©
e &
Al | A2 | A3 | A4 | A5 | B1 | B2 | B3 |B4 |B5|B6|B7 |Cl|C2|C3|C4 System Boundary
X X X | MND | MND [MND|MND|MND|{MND |MND |MND|MND|MND|MND|MND|MND ! A1 Extraction and E

i upstream production

SCL production :
Figure 1 Life Cycle Stages & Information Modules per ISO 21930. (MND: module not declared)

I Resins
production

! A2 Transport to

1 facility scL

' delivery to facility
I(!:::urcevl';r;::s ; Emissions to

TEY, b | air, water, and soil

Materials, etc.) |

' Resins

i delivery to facility

! A3 Manufacturing

MPP
processing

MPP
packaging

Figure 2: Cradle-to-Gate Mass Ply Panel Product System
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Declared Unit
Table 1 shows the declared unit and additional product information.

Table 1: Declared Unit and Product Information

Declared Unit

The declared unit is “the production of one cubic meter (1 m3) of MPP produced
at Freres facility in Lyons, Oregon”.

Property Unit Value

Mass kg 546.0
Moisture Content % 8%
Product Composition

Structural Composite Lumber % 97.8%
Resins % 2.13%

Allocation Methods

Allocation is the method used to partition the environmental load of a process when several products or
functions share the same process. Processing logs for the production of structural composite lumber
involves multiple processes with multiple coproduct outputs. The production of MPP from SCL also
produces multiple coproduct outputs. Both the SCL production process and MPP production process
were allocated on a mass basis in accordance with UL PCR 2019 and I1SO 21930:2017.

Cut-off Criteria
The cut-off criteria for all activity stage flows considered within the system boundary conform with ISO
21930: 2017 Section 7.1.8. Specifically, the cut-off criteria were applied as follows:

e All inputs and outputs for which data are available are included in the calculated effects and no
collected core process data are excluded.

e A one percent cut-off is considered for renewable and non-renewable primary energy
consumption and the total mass of inputs within a unit process. The sum of the total neglected
flows does not exceed 5% of all energy consumption and mass of inputs.

e All flows known to contribute a significant impact or to uncertainty are included.

e The cut-off rules are not applied to hazardous and toxic material flows — all of which are included
in the life cycle inventory.

No material or energy input or output was knowingly excluded from the system boundary.

Data Sources
Primary and secondary data sources, as well as the respective data quality assessment are documented in
the underlying LCA project report in accordance with UL PCR 2019.

This EPD estimates the impacts of forest management from the industry average Pacific Northwest forest
resources LCA. [10].

Third party verified ISO 14040/44 secondary LCI data sets contribute more than 67% of total impact to any
of the required impact categories identified by the applicable PCR.

_____________________________________________________________________________________H

. ___________________________________________________ Declaration

Treatment of Biogenic Carbon and Sustainable Forest Management Certification

Biogenic carbon emissions and removals are reported in accordance with 1ISO 21930 7.2.7. and 7.2.12.
Detailed information is provided in the underlying LCA in Section 2.5.

ISO 21930 requires a demonstration of forest sustainability to characterize carbon removals with a factor
of -1 kg CO2e/kg CO2.1SO 21930 Section 7.2.11 Note 2 states the following regarding demonstrating forest
sustainability: “Other evidences such as national reporting under the United Nations Framework
Convention on Climate Change (UNFCCC) can be used to identify forests with stable or increasing forest
carbon stocks.” The United States UNFCCC annual report Table 6-1 provides annual NET GHG Flux
Estimates for different land use categories. This reporting indicates non-decreasing forest carbon stocks
and thus the source forests meet the conditions for characterization of removals with a factor of -1 kg
C0O2e/kg CO2.

Table 3 provides additional inventory parameters related to biogenic carbon removal and emissions.

ENVIRONMENTAL PARAMETERS DERIVED FROM LCA

Table 2 presents the LCIA and LCI parameter results for the declared unit of 1 m* of MPP.
The impact categories and characterization factors (CF) for the LCIA were derived from the U.S. EPA Tool
for the Reduction and Assessment of Chemical and Other Environmental Impacts -TRACI 2.1 [3].

The total primary energy consumption is tabulated from the LCI results based on the Cumulative Energy
Demand Method published by ecoinvent [14]. Lower heating value of primary energy carriers is used to
calculate the primary energy values reported in the study.

Other inventory parameters concerning material use, waste, water use and biogenic carbon were drawn
from the LCI results. We followed the ACLCA’s Guidance to Calculating non-LCIA Inventory Metrics in
accordance with 1SO 21930:2017 [1].

SimaPro 9.0.0.49 [11] was used to organize and accumulate the LCl data, and to calculate the LCIA results.

. .
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Table 2: LCIA Results Summary for Cradle-to-Gate production of 1 m3 of Mass Ply Panel. Table 3: Biogenic carbon inventory parameters for Mass Ply Panel

‘ Core Mandatory Impact Indicator TOTAL Al A2 A3 Additional Inventory Parameters Al A2 A3 A5 c3/ca Total

Global warming potential, biogenict GWPso | kg CO2e 259.16 = (2,105.83) 0.18 2,364.80 - kg CO2e

- - Biogenic Carbon Removal from Product BCRP (2,305.30) - 0.00 0.00 0.00 (2,305.30)
Global warming potential, TRACI 2.1 GWPrrac | kg CO2e 259.16 199.47 0.18 59.51 Biogenic Carbon Emission from Product BCEP 0.00 - 95807 000 1,000.62  1,958.69
Depletion potential of the stratospheric ozone layer | ODP kg CFClle 8.17E-06 6.97E-06 3.02E-10 1.20E-06 Biogenic Carbon Removal from Packaging BCRK - - (0.3712) 0.00 - (0.3712)
Acidification potential of soil and water sources AP kg SO2e 1.13 1.07 0.00 0.06 Biogenic Carbon Emission from Packaging BCEK = S 0.00 0.00 =
Eutrophication potential EP kg PO4e 0.29 0.28 0.00 0.01 Biogenic Carbon Emission from Combgstlon of

Waste from Renewable Sources Used in

Formation potential of tropospheric ozone SFP kg O3e 22.94 21.74 0.03 1.17 Production BCEW . R 346.98 0.00 _ 346.98
Abiotic depletion potential (ADP fossil) for fossil ADPF MJ, NCV 4,648.67 ) ) 4,648.67
resources;
Fossil fuel depletion FFD MJ Surplus 700.06 548.48 0.34 151.24

‘ Use of Primary Resources ‘

‘ Secondary material, secondary fuel and recovered energy ‘

INTERPRETATION AND LIMITATIONS

Renewable primary energy carrier used as energy RPRE MJ, NCV 5,075.60 5,063.57 0.0049 12.02

Renewable primary energy carrier used as material RPRM MJ, NCV 12,693.47 12,693.47 Com para biIity

Non-renewable primary energy carrier used as NRPRE MJ, NCV 4,876.60 3,951.71 529 922.60 Enwronmental declarations from dnfferent p.rograms .(ISO 14025) may not be compa.rable. Cqmparlson of
energy the environmental performance using EPD information shall consider all relevant information modules
Renewable primary energy carrier used as material | NRPRM | MJ, NCV 1,151.49 1,151.49 - - over the full life cycle of the products within the building. This PCR allows EPD comparability only when

the same functional requirements between products are ensured and the requirements of ISO 21930:2017

‘ Renewable secondary fuel ‘ RSF ‘ MJ, NCV ‘ 1,260.04 ‘ 1,260.04 ‘ ‘ ‘ §5.5 are met. In addition, to be compared EPDs must comply with the same core and sub-category PCRs
‘ Mandatory Inventory Parameters ‘ (Part A and B) and include all relevant information modules. It should be noted that different LCA software
‘ T e e e———— ‘ FW ‘ m3 ‘ 0.58 ‘ 0.57 ‘ 0.00 ‘ 0.01 ‘ and background LCI datasets may lead to differences results for upstream or downstream of the life cycle

‘ Indicators Describing Waste ‘

To ensure transparency Table 3 shows additional inventory parameters related to biogenic carbon
removal and emissions. The carbon dioxide flows are presented unallocated to consider co-products

leaving the product system in information module A3. Even though, the system boundary of this study
included only the information modules A1-A3, in accordance with ISO 21930, BCEK was reported in A5
and BCEP of the main product in C3/C4.

The net carbon emission across the entire life cycle is zero. It is assumed that all carbon removed from
the atmosphere is eventually emitted to the atmosphere as CO2. Total GWPgo includes biogenic carbon

emissions and removals from the information modules A1-A3, A5 and C3/C4, leading to a net zero
contribution of biogenic carbon to GWPg 0. Therefore, in Table 2, results for total GWPraci and total

GWPgo are equal.

stages declared.

Hazardous waste disposed HWD kg 5.00E-03 3.30E-03 0.00E-03 1.70E-03 Forest Management

N.on'hazardou.s Wafte disposed - : NHWD | ke 69.71 68.51 0.05 1.14 While this EPD does not address landscape level forest management impacts, potential impacts may be

f;ig:;!:rad'oac“ve waste, conditioned, tofinal | o\ | 6.08E-08  6.07E-08  1.30E-12 1.48E-10 addressed through requirements put forth in regional regulatory frameworks, ASTM 7612-15 guidance,
: — and I1SO 21930 Section 7.2.11 including notes therein. These documents, combined with this EPD, may

Icr;t:gmi:gij?;;T‘:gi\;?:gfj'OaCt'Ve waste, ILLRW m3 3.21E-06 2.79E-06 6.31E-10 4.15E-07 provide a more complete picture of environmental and social performance of wood products.

While this EPD does not address all forest management activities that influence forest carbon, wildlife
habitat, endangered species, and soil and water quality, these potential impacts may be addressed
through other mechanisms such as regulatory frameworks and/or forest certification systems which,
combined with this EPD, will give a more complete picture of environmental and social performance of
wood products.

Scope of the EPD

EPDs can complement but cannot replace tools and certifications that are designed to address
environmental impacts and/or set performance thresholds — e.g. Type 1 certifications, health assessments
and declarations, etc.

Data

National or regional life cycle averaged data for raw material extraction does not distinguish between
extraction practices at specific sites and can greatly affect the resulting impacts.

Accuracy of Results
EPDs regularly rely on estimations of impacts; the level of accuracy in estimation of effect differs for any

1 This indicator includes both biogenic and fossil-based carbon released. The TRACI method was modified to
included CO2, biogenic removals and emissions

. 0 Il

particular product line and reported impact when averaging data.
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The following report is a published environmental product dec-
laration (EPD% from Metal Building Manufacturers Association on
primary structural steel frame components. This EPD is an indus-

try average EPD of the metal building systems. This report was
published in 2021.
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ENVIRONMENTAL PRODUCT DECLARATION ENVIRONMENTAL PRODUCT DECLARATION

——————
Primary Structural Steel Frame Components MEMA CLTHED

Matal Building Manufacturers Association BETAL BUILEPAE WANBTATORERS ANSEIMTHN R
Industry-Wide EPD Primary Structural Stesl Frame Components
Industry-wde EPL According to 150 14025, 150 21930: 2017 and EN 15804

Declaration Information

B“ Program O — . Address. L & Websit UL Ewrmm.:ﬂﬁpﬁnmn Rd.. Northbrook, IL
METAL BUILBNG MANURALTURERS ' 506011 hitps v, Ul com
UL Environment General Program Instructions 2.5,
Building ﬂ!ﬁ: Ganeral Program Instructions & Version Number March 2020
mhim.ﬁuﬁm,mw E =T
P o i e Losalien of Bhaolansions Kisterial Fnt any explanatory material, regarding this EPD, please
together as pariners o further & mission: to contact Tony Bougquot (ttouguot@thomasamc.com)
S N Metal Building Manufacturers Association
[ Cleveland, OH 44115-2851
Declaration Number ATBATTI662.101.1
Declared Product & Funclional Unit Primary Structural Stesl Frame Componants-1 metrc ton
A built-up structural steal componant {column/beam) usad
Product Definition in a matal building system (C5/ code: 051200 Struciural
Sheal Framing).

Part A: Product Category Rules for Bunldlng Related
Products and Services (UL Environment, 2018, v3.2)

Part B: Designaled Stesl Consiruclion Product EPD
Reguirements (UL Environment, 2020, v2.0)

Referance PCR & Version Number

Markets of Applicability USA - business-to-business focus
Date of Issue Apnl 01, 2021
Period of Validity 5 years
W‘"}E Industry-average
"EPD Scope Cradie-to-gate (modules A1 1o AJ)
Year(s) of Reported Manufacturer Primary Data 2019
"LCA Soltware & version Number Sima Pro v.1.1.1, 2021
"LCI Database(s) & Version Number ecoinvent 3.6, December 2019
LCIA Methodology & Version Mumber US EPA TRACI v2.1+ IPCC 2013 (ARS)

Thomas P. Gloria, PhD (Chai),

The PCR Review was conducted by Ms. Brandie Sebastien, JBE Consuants
Mr. James Litlafiald, Indepandant Consultant

Hlustration of primary strectural steel framing (columns/beams ) supporting
secondary struciural steal [mmmq mgHmbars (glﬁ&‘pl.lrhn:;] with matal rood pandgd
l‘ﬁlﬂl'ﬂin;q seam or th rﬂ-l.-lg" raSﬂEﬁE'd',' and matal wall panal ||hl'|:u_u;l’! f-aEtEﬁE'IJI
cladding
Mobe: Primary structural steel framing featured in illustration above CERTIFIED
ESBON AL MTAL
PROOUCT DECLARATION
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MBMRA

HLTAL BUILDISG MENUISCTURINS RIJOCIATIONS

Primary Structural Steel Frame Componants
Industry-¥Wide EPD According o 150 14025, 150 21030:2017 and EN 15804

This declaration was independently verifiad in
accordance with 150 14025: 2006, The UL Environment
“Part A Calculation Rules for the Life Cycle Assessmeni
and Requirements on the Project Report,” v3.2 Honcd T Y1
{Seplember 2018), based on IS0 21830:2017 and EN - :
15804 + A1:2013, serves as the core PCR, with
additicnal considerations from the USGBCAUL
Environment Part A Enhancement (2017)

il
| FE

O INTERNAL M EXTERNAL
This life cycle assessment was conducied in ) s
accordance with 150 140442006 and the reference Institute
PCR by
This life cycle assessment was independently verified in PN S
| accordance with IS0 140442006 and the reference
PCR by Tom Gloria, Indusirial Ecology Consultant
LIMITATIONS

The environmeantal impact results of steal products in this document are based on a declaraed wnit and therefore do
| not provide sufficient information fo establish comparisons. The resulis shall not be used for comparisons withoui

knowiledge of how tha physical properties of the steel product impact the precise function at the construction level.

The anviranmental impact results shall be converted to a functional unil basis before any comparnison is atlempled.

Environmental declarations from different programs (IS0 14025) may not be comparable

This declaration is an environmental product declaration (EPD) in accordance with IS0 14025:2006 and 1SO
21830:2017. EPDs rely on Life Cycle Assessment (LCA) to provide information on & number of emdronmental
impacts of products over thewr life cycle. Exclusions: EPDs do nol indicale that any emaronmenial or social
performance benchmarks are met, and there may be impacts that they do not encompass. LCAs do not ypically
address the sie-specific environmental impacts of raw material extraction, nor are they meant 1o assess human
health toxicity, EPDs can complament but cannod replace tools and cerfifications that are designed fo address these
impacts andlor sel performance thresholds — e.g., Type 1 cedifications, health assessments and declarations,
environmental impact assessments, etc. Accuracy of Resulls: EPDs regularly rely on estimations of impacts, and
the level of accuracy in estmation of effect differs for any particular product line and reported impact.
Comparability: EPDs are not comparative asserions and are either not comparable or have limited comparability
when they cover different life cycle slages, are based on different producl category rules or are missing relevant
emvironmental impacis. EPDs from different programs may not be comparable.

Environment

ENVIRONMENTAL PRODUCT DECLARATION

MATEL BUILDINE MANUFALTURERS L350010N08E

Primary Structural Stee| Frame Componenis
Industry-VWida EPD According o 150 14025, IS0 21930:2017 and EN 15804

Metal Building Manufacturers Association

The Metal Building Manufacturers Association (www mbma com) is a rade association established in 1956. The mission
of the MBMA is lo promote the design and construction of metal bullding systems in the low-rise, non-residential building
markeiplace. Melal building systems are commonly used 1o provide warehouses, manufacturing, office, retail,
community, and religeous buildings. The populanty of metal building systems has been driven by the design and aesthetc
flaxibility, the consistency and the speed of construction. MBMA, building systems maembers fabricate the primary rigid
frames, secondary framing, and componant products such as melal roofl and wall panel cladding syslems

Ownership of Industry Wide EPD

This EPD was developed for use by MBMA member companies, a completa list of whom can be found here:
hitps: fwww. mibma com/Sysiem Members hitml,

Product Description
e |

Primary structural steel frames used in a mealal building system are bullt-up using three welded steel plates o form an
“I" section. The three plales include the wniform width of the two langes (commaonly derived from bar stock) and one
tapered web section (commonly derived from hot rolled steal plate). The flanges are welded to the tapared web to form
the tapered web |-saction for the beam and columns, typically by an automatic welder. End plates with bolt holes are
walded o the ends of the individual frame sections by a cerlified welder, along with other weldamants and accessonies.
The primary frames are often coaled with a rust-inhibiting primer or painted to meet project specifications. Once the
columns and roof beams have been fabricated, completed with holes in webs and flanges for attachment of secondary
structural members and bracing, the products are delivered to the jobsile.

Flexible Design

Metal building manufacturers custom design the
primary struciural sieel frame components in
accordance with the order documents. Order
documents are based on the specilied bullding code,
loading condilions, and serviceability requirements.,
The primary frame will consist of two exterior columns
and a rafter spanning the width of the building. Primary
[ramas can also fealure straight columns when the and
use wamrants such a design (for example in office or
retadl spaces with finished drywall interiors). Primary
frame rafiers can clear span over 61 m (200 ft), with a
height thal can excead 18.3 m (60 i) with frames
commaonly spaced from 6.1 m (20 i) o 12.2 m (40 i)
apart. Interior columns can be usad o support raflers
for buildings wider than 200 feet, or io create a more
aconomical design where the interior building layout
allows,

Carliffad woldor adding metal acomsores to primary
sirudtur sl sieed Mame

Environment
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Primary Structural Steel Frame Components
Indusbry-Wide EPD According to 150 14025, IS0 21930:2017 and EN 15804

Less Material

Most often, the weight of sieel used in 8 metal building framing syslem s significantly less than hol-rolled sleel frames
due to the structural oplimization of the tapered web design. By tapering the web, material is used where il is needed for
strength and stability, Traditional hot-rolled steel frame designs and other competing materials do nof take advantage of
this material optimization, This waigh! savings inherently reduces the environmental impact of metal buildings when
compared lo traditional framing sysiems. Life cycle assessment software, such as the Athena Impact Estimator, can be
used to confirm the environmental and material savings.

Matal Building System - EPD Family

A complete metal building system is made up of primary structural steel frames (coverad by this EPD), a secondary
framing system (covered by Secondary Structural Steel Frame Component EPD), and metal roof and wall panel cladding
(covered by the Rolled Formed Roof and Wall Panals EPD). All three EPDs may be found on the UL Environmental
websile available hera: hitpc//produciguide ulenvironmant. com.

Range of Applications

Metal buildings are used for low rise, non-residential construction end uses. This includes smaller building designs for
health care, refigious, office, education and retail faciities, up to larger building designs for warehouses, aircraft hangars,
manufacturing and sports facilities. These and other building end uses are shown bilow,

Srodage | e o e
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Primary Structural Steel Frame Components
Industry-Wide EPD According o 150 14025, |50 21930:2017 and EN 15804

Quality Control

Metal building primary struciural steel frames, secondary framing and metal wall and rool cladding are all cusiom
fabricated in a factory following sirict quality assurance standards. Cluality control is a major focus for all MBMA matal
building manufacturers. MBMA worked with the Intemational Accreditation Services (IAS), a subsidiary of the
Intermational Code Council (ICC), 1o develop the Accreditaion Critena for Inspecbon Programs for Manufacturers of
Metal Bullding Systems (ACAT2). This comprehensive, third-party accreditation program s based on the special
inspection requirements in the International Building Code (IBC) Chapter 17, This program provides code officials with
a means to approve the Inspection programs of manufaciurers involved in the fabrication of a matal building system. It
provides building owners and specifiers with an extra level of assurance the metal building syslom manufaciuner's
engingenng. order, design and fabricalion process all conform o high standards. ANl MBMA member companies are
committed to quality conirol and they adhere io the strict criteria of the AC472 program.

Product Average

Primary gate-to-gale LCI manufaciuring and inpulfoutput iranspartation data were collecied for primary structural steel
frama components for the reference year 2019. These data were collected from 14 MBMA membser facilities from three
discrete regions (East, Midwest, and Western US), to represent the US induséry average geographic mix. These 14
plants were deemed representative of the specific processes and the MBMA's membership. The MBMA represents 41
different production facilities; as a resull, the plani sample represenis about 25% of all establishments. The 14 plants
were combined on 8 production weighted basis to provide a weighled avera<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>