IKUENZ.

Industrial, Institutional, Commercial, Erection and Fabrication
ISO 9001-2000 Certified

August 25, 2017

Paric Corporation
77 Westport Plaza, Suite 250
St, Louis, Missouri 63146

Attention: Devin Gates
Emall: ddgates@paric.com

Re: Webster University Interdisciplinary Science Building Warranty
Project: 15051
Subcontract Number: 150510001

Gentlemen;

We hereby warranty the Fiber Cement/Fibre Concrete performed on the Webster University
Interdisciplinary Science Building Project, located at 8274 Big Bend Blvd., Webster Groves, Missouri
63119, for a period of ONE (1) year, commencing on August 7, 2017. This warrantee is for failures of
workmanship in accordance with the requirements of the specifications.

Vice-President,
Kuenz Heating & Sheet Metal Company
WWKHSMC/jvh

811 Westwoad Industrial Park Drive ¢ St. Charles, MO 63304-4578 + (636) 936-1555 « Fax (636) 300-8892
Email: kuenz@kuenzsheetmetal.com



Material & Product Data Form

NOTE--Please complete a copy of this form for EACH product used or
installed at the Loop Student Living Initiative Project.
This is mandatory for LEED Compliance.

Subcontractor/Installer: Kuenz Heating 8 Sheet Metal Company

Address: 811 Westwood Industrial Park Drive St Charles, Missouri 63304

Contact: Chris Bradley 636.938.1555 Office or 314.960.9136

Manufacturer: Institue Bauen WmWelt e V.

Manufacturing Location: Rhwinudwe 108 53639 Konigswinter Germany

Matearial or Product: Fiber Cement/Fibre Concrete

Form Completed By: _ Janet Van Date:  July 24, 2017

Instructions to Subcontractor/installer; Please complete the following information in
all appropriate categories for all materials/products from CSI| Master Format 2004
Divisions 3-10, 31, and 32, Use one documentation sheet for EACH product or material
(ie: tile and grout each require their own form). Note as N/A if not applicable. Attach
letter of certification/backup from the manufacturer verifying all applicable credits.

Scope of Work: Furnish and install all fiber cement siding, flashing, trims, fastners

Specification Section; _ 074646 Fiber- Cement

Exact Model # and Name;' Equitone Panel Systems  U7000

Material Costs (Including raw materlals, shop fabrication or shop assembly labor, and
delivery to the jobsite):

$ 45000.00
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LEED 88 Credit 7.1 — Heat Island Effect, Non-Roof
Do paving materials have a Solar Reflectance Index of at least 297

Product Name: B Solar Reflectance index (SRI).

N/A

LEED SS Credit 7.2 ~ Heat Island Effect, Roof
Do roof materials/products have a high Solar Reflectance Index?

Product Name: Roof Slope: Solar Reflectance Index
N/A (SRI):

LEED MR Credit 4 — Recycled Content
Does the material/product contain post-consumer and/or pre-consumer content?

"%, of Past-Consumer Content? ‘

% of Pre-Consumer Content/Post !
Industrial Content? i

If only part of the assembly contains @__cycled content, flll in the detail chart below:

"Assembly Components: T Weight (Ibs): [ % Post-Con*; | % Pre-Con*:

Totals by Weight (100% of assembly).*

*Assembly Recycled Gontent = [Component Weight (Ibs) x Recycled Content (%) / Total Weight (Ibs)] x 100%
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LEED MR Credit 5 — Regional Materials
Was the material/product manufactured regionally?

Location of Manufacturer (City/State):
Distance from Manufacturer to Project Site (Miles):

Does the material/product contain regionally extracted, harvested, or recovered

materials? |
Raw Materials: City/State; Miles to Project Site: |

If only part of the assembly contains regional material, fill in the chart below:
Assembly Components: Weight (Ibs): % Regional*:

Totals by Weight (100% of assembly):* B
*Assembly Recycted Material= [Component Weight (Ibs) x Reglonal Material (%) / Total Weight (ibs)} x 100%

LEED MR Credit 6— Rapidly Renewable Materials

Does the product/material contain rapidly renewable materials?
If yes, what percentage of the product/material contains rapidly renewable content?
Provide manufacturer information/documentation supporting rapidly renewable

materials.
Raw Materials: % of Material Costs

LEED MR Credit 7 — FSC Certified Wood Materials
Does the product/material contain FSC certified wood?*
if yes, what percentage of the material/product contains FSC certified wood?
Provide manufacturer information/documentation supporting FSC certification.

Component: FSC Pure, Chaln of % of Material Costs
Mixed Credit, | Custody '
or Mixed % Certificate #

*Attach vendor invoices for each new wood-based component.
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LEED IEQ Credit 4.1 — Low-Emitting Materials; Adhesives and Sealants
Does the product/material comply with VOC limits of SCAQMD rules or Green Seal

standards?

Is product applied onsite and inside the building?

| Product Name:

CRI-ID# if applicable

VOC Content (g/L)

N/A

LEED IEQ Credit 4.2 — Low-Emitting Materials; Paints and Coatings
Does the product/material comply with VOC limits of SCAQMD rules or Green Seal

standards?

Is product applied onsite and inside the building?

VOC Content (g/L.)

N/A

}_ Product Name:
T,
L

LEED IEQ Credit 4.3 — Low-Emitting Materials; Flooring Systems
Does the carpet material/product meet the Carpet and Rug Institute’s Green Label Plus

Program?

Carpet Produst Name (and backing type):

CRI ID No.

_N/A

Does the carpet pad material/product meet the Carpet and Rug Institute's Green Label

Plus Program?

Pad Product Name:

CRI ID No.

N/A

Does the carpet adhesive comply with VOC limits of SCAQMD rules or Green Seal

standards?

Product Name:

CRI-ID# if applicable

VOC Content (g/l.)

N/A
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Is the hard surface flooring compliant with the SCS FloorScore standard?

Hard Surface Flooring Product Name: _ FS Reg. No.
N/A

Does the tile setting and grout product/material comply with VOC limits of SCAQMD

rules?
Tile Setting and Grout Product Name: VOC Content (g/L)
N/A

Does the floor coating comply with VOC limits of SCAQMD rules or Green Seal

Standards? \

Product Name: , _ VOC Content (g/L)
N/A

i
]

-

LEED |EQ Credit 4.4 — Low-Emitting Materials; Composite Wood and Agrifiber

Products
Does the product/material contain added urea-formaldehyde resins?
| Product Name: 7 Yes/No | Binder Type: |
N/A .

|

Subcontractor Important Note--Specific manufacturer or fabricator documentation in
support of the above information must be submitted with EACH product or material
submission for review by the US Green Building Council for LEED Platinum certification

of the project.

Have you provided the necessary support documents to PARIC?  YES ondd¥fx
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Declaration holder
Publisher
Programme holder
Declaration number
lssue date

Validity

www bau-umweit.com

Eternit AG

Institut Bauen und Umwelt (IBU)
Institut Bauen und Umwelt (IBU)
EPD-ETE-2013111-E
14.01.2013

13.01.2018

Institut Bauen
und Umwelt .V,




2.1 Product description

The products in guestion concern large-format,
smooth panels made of naturally-hardened fibre
cement, uncoated, with glazed or covering coating.
Etsrplan is an uncoated structural panet. Textura Is
a coated fagade panel with a slightly grainy surface.
Natura is a glaze-coated fagade panel with a trans-
lucent surface structure. These products inveolve
fibre cement panels with fibres comprising cellulose
and plastic for water retentlon, improved tensile load
distribution and increased breaking load and distor-
tion. ‘

2.2 Application

Eterplan is an uncoated structural panel for con-
struction and civil engineering. They are used in
drywall construction, as manhole covers, foundation
beds, container construction, lost formwork efc,
Eterplan is also the basic panel for Textura and
Natura fagade panels.

Textura and Natura serve as cladding materials for
back-ventiiated curtain fagades as well as for deco-
rative Interior design applications. The fagade
panels serve towards assembly on substructures
made of wood or metal.

2.3 Technical data
Piease refer to the tahie for technical data.

+(Independent aisdior appoinkid by the SVA)

Standard-related tests for CE marking via type test-
ing in accordance with DIN EN 12467,

Sound insulation: In a 200 mm-thick porous con-
crete wall with Ryr = 44 dB, sound insulatlon can
be improved from 9 to 11 dB {as per DIN 52210) us-
ing 8 back-ventilated curtain fagade with 80 mm
fibre insulation and cladding with 8 mm fibre ce-

ment.

ure |4 as per DIN 41084

Features Value
Gross density > 1,65( to 1,800 kg/im*
Strengths to DIN EN 12467
Compressive strength 50 N/mm?
Modulus of elasticity 15,000  N/mm2
Banding tensile strength |l 17 Niromn?
i 24 Nimm?
Water vapour diffusion resistance fig- | 350/ 140

Equilibium moisture at 23 °C, 80%
rel. humidity

approx. 10 M.%

Linear coefficient of expansion ar = 0.01 mmi{mk)
Moisture expansion (alr-dry to water- [ 1 mmi(mk)

saturated)

Chemical resistance similar to conerete C 35/45
Ageing resistance similar to concrete C 3545
Pemanent temperature resistance toB0°C

Thermal conductivity Az

approx. 0.60 Wi(mk)




2.4  Placing on the market / Application rules

DIN EN 12467: 2006-12, Fibre-cement flat sheets —
Product specification and test methods, German
version EN 12467:2004 + A1:2005 + AZ:2006

General technical approval No. Z-31.1-34 of the
Deutsches Institut flr Bautechnik (DIBY)

2.5 Delivery status

Max. sizes Thickness- Surface
in mm es
in mm
Eterplan 3100 x 1500 | 8; 8; 10; 12; | smooth
15; 20

Textura* 3100 x 1500 | 8;12 grafny
Natura* atonx 1250 | 812 smooth
Textura 3100 x 1500 | 10 grainy
{balcony slab)*

*) products available in various colours

Packaging Is in the form of standard pallets in ac-
cordance with the price list with each pallet bearing
a weight of 1 to 2 tonnes, seldom exceeding 2
tonnes.

Small orders (< 1 tonne) are packed to customer re-
guirements.

2.6 Base materials / Auxiliaries

Flbre cement; (Base materials in % mass, dry mass)

81.5% Portland cement to DIN EN 197-1, (CEM |
32.5 R and 42.5 R} (as binding agent)

6% Trass (as filing material)
2.5% Cellulose (as filter fibres)

3.5%  Palyvinyl alcohol fibres (reinforcement
fibres)

6.5% Dye
and water for mhdng the cement: 0.24 maft fibre cement.

Coatings:

Application volume | Textura Natura

[g/m?]

Backing sealing

wat 36- 44 3842

dry 14-18 15-17

Coating for the front Primer Primer

wet 220 - 240 84 - 88

dry 96 - 104 29 - 40
Textura TC Isocolor TC

wet 160 - 192 104 - 134

dry 70-84 42-53

No substances of REACH relevance are used in
production.

2.7 Production

Large-format panels made of fibre cement are manu-
factured largely in accordance with an automated
winding process (Hatschek process): the raw materi-
als are mixed with water to prepare a homogeneous
mixture. Rotating screen cylinders are immersed in
this fibre-cement pulp which drain intemaily. The
screen surface is covered in a thin film of fibre ce-
ment which is transferred onto an infinite conveyor
belt from where it is conveyed to a format roller which

‘Eteml:}
is gradually covered in an increasingly thicker layer
of fibre cement. Once the requisite material thickness
is achieved, the stili moist and malleable fibre-
cement layer (fibre-cement fleece) is separated and
removed fram the format roller. The fibre-cement
fleece is cut to length and leftovers are retumed to
the production process preventing any waste from
being incurred. The cut fleece Is stacked and com-
pressed at high pressure. The panels are then set
aside for binding before stacking on pallets and
stored temporarily in a special store for further set-
ting. The setting time lasts approx. 4 weeks.

The facade panels are given a partial transparent
seal on the back. The visible sides are coated for
which the high-quality pure acrytic paint is appliad
twice in the roling/pouring process or roll-
ingfinjection process prior to hot filming. Silicecus
hollow spheres (micro glass balls) are also applied
to Textura products to achieve the fine-grained sur-
face and a conserving agent is added.

Quality Management:

The production facilities are TUV-certified in accord-
ance with 1SO 9001:2008.

2.8 Environment and health during manufac-
turing

During the entire manufacturing process, no other

heaith protection measures extending beyond the

legally specified industrial protection measures for

commercial enterprises are required.

e Airr Any dust arlsing Is collected In filter
systems and partially recycled. Emissions
are significantly lower than the limit values
specified by the “TA Air",

« Water/Soll: Water incurred during manu-
facturing and plant cleaning is treated
mechanically in waste water treatment
systems on the plant site and re-used in
the production process.

» Noise: Noise emitted by the production
equipment into the environment is below
the permissible limit values.

Environment Management:

The production facilities are TUV-certified in accord-
ance with 1SO 14001:2004.

29 Product processing / Installation

Special low-dust equipment such as slow-running,
carblde-tipped spliting saws or cutting burs and
hand-operated tools such as gulllotine shears, punch
pliers elc. are available for processing. Drill holes can
be made using standard HSS drilis. Additional prod-
ucts necessitated by design for instaling the
products referred to above include: wood or alumini-
um substructures Including the requisite anchoring
and Joining equipment (studs, screws, nalls) and joint
tape made of EPDM or aluminium. An analysis of
these additional products Is not a component of this
Declaration. When selecting any requisite construc-
tive products, please ensure that they do not have a
negative influgnce on the designated function of the
building products referred to.

On request, the large-format panels can also be
supplled ready for installation merely requiring indi-
vidual cutting to size on site.

The set of rules 'aid out by the employers' liability
insurance assoclations shall apply.




evdtnn
The typical health and safety measures in line with
the manufacturer's instructions must be maintained
when processing the products in question. Please
note that processing dust can incur alkaline reac-
tlons {pH value: approx. 12). The genera dust value
as per TRGS 900 of < 6 mg/m® can be easlly ad-
hered to using the processing equipment
recommended by Etemit AG (please refer to the
brochure entitled "Planning and application, Fagade
panels made of fibre cement” issued by Eternit in
2011).

According to the current state of knowledge, haz-
ards for water, alr and soil can not anse when
processed as designated.

210 Packaging

The products are supplied sealed in recyclable poly-
ethylene film {LDOPE)} on special wooden pallets or
wooden Euro pallets. VAFZ special pailets are re-
turnable pallets used by member companies of the
Verband der Faserzementindustie (Fibre-Cement
Industry Assaciation).

241 Condition of use

When the cement and water midure sets (hydra-
tion), cement stone (calcium silicate hydrate) is
formed with embedded fibres and fillers as well as
micro air voids.

Over the service life, free lime in the cement reacts
with carbon dioxide in the air to form calcium car-
bonate {carbonation).

Fibre cement comprises approx. 12% water {equilib-
rium molsture) and a proportion by volume of
approx. 30% air (contained in the micro-pores).

In the condition of uss, the coating substances are
bonded as solids via hot-coating. The water evaporates.

Fibre-cement products can be used as designated
and for practicaily any application after the cement
has set as a bonding agent.

212 Environment and health during use

Environmental protection: According to the cur-
rent state of knowledge, hazards for water, air and
soll can not arise when the products in question are
applied as deslgnated {please refer to the section
on Requisite evidence).

Health protection: There are no known health risks
attributable to the base materials used and their per-
formance in use when the construction products are
used as designated (please alsc refer to the section
on Requisite evidence). The low algicide additive
contained In the Textura coating Is Integrated in the
binding agent {pure acrylic) and can not be released
in any measurable quantities through leaching /
washing out with the result that no health risks can
be incurred (please refer to the Eluate analysis).
Even after many years of use, the weathering rate
of the pure acrylic coating is very low (can not be
measured) with the result that no health risks can be
incurred as a result.

213 Reference Service Life (RSL)

The reference service life of fibre-cement panels is
comparable with the RSL of buildings. In accord-
ance with the BMVBS Guidelines on Sustainable
Suilding dating from 2000, this corresponds with 40
to 60 years. There are no verifiable influences on

agelng when the recognised rules of technology are
applied.

2.14 Extraordinary effects
Fire

Building materials class A2 as per DIN 4102,
Part 1, i.e. "non-flammable”

Buliding materials classification to DIN EN 13501
A2 .s1-d0, i.e. "non-lammable™ in accordance with
Part A of the Bullding Rules List

Development of smoke / Smoke density: Smoke de-
velopment caused by buming the products in
question {coating) is very low at less than 30 m?s?.

Combustion gases: The results In line with testing to
DIN 53436 indicate that the gaseous emissions in-
curred when burning the panels in question are free
of sulphur and chlorine compounds, The concentra-
tion of hydrogen cyanide HCN released is within the
narmal range.

Changing the system condition (buming drip-
pingffalling material}): When surrounding
construction materials are bumed, the polyviny! al-
cohol fibres bound in the concrete gradually lose
their strength: this performance does not lead to an
explosion with the result that fibre cement does not
represent a Hsk in the event of a fire. Burning drip-
ping/falling coatings or fibre cement do not oceur.

Water

No Ingredients are washed out which could he haz-
ardous to water {please also refer to the section on
Requisite evidence: Eluate analysis). The pH value
is alkaline (pH 2 12),

Mechanical destruction
Not of relevance

2.15 Re-use phase

Renaturation; Depending on the mounting system,
the fagade panels can be removed non-destructively
by unscrewing or opening the studs.

Re-use: If undamaged, the dismantled products can
be re-used in accordance with thelr original desig-
nated use or used as protective panels for
basement walls, for example.

Re-use / Further use: When separated by type, the
uncoated and coated fibre-cement products referred
to can be re-ground and re-used as additives in the
manufacture of fiore cement (material recyciing).
When sorted by type, the uncoated and coated fibre-
cement products in question are also suitable for fur-
ther use as filler and loose material in civi
engineering, especially in road construction or for
noise barmiers (materal recycling).

2.16 Disposal

Where the recycling options indicated above are not
practical, fibre-cement product leftovers on the con-
struction site as well as those incurred by demolition
can be safely landfiled without pre-treatment in
Class | landfills thanks to their largely mineral ingre-
dients. Waste key. 170101 (Concrete) in line with
the European Waste Catalogue.

217 Further information

Additional information and safety data sheets avail-
able online at www.eternjt.de.
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31 Dectared unit

This Declaration refers to the manufacture of 1m?
Eterplan structural panels, 1m? Textura fagade pan-
els and 1m? Natura fagade panels produced in the
Eternit AG plant in Neubeckum.

The LCA models are depicted on the basis of a 10
mm-thick panel (corresponds with 18 kg/m3).

All other thickness-dependent resulls can therefore be
generated as required by linear scaling of the basic
panel to the requisite thickness and adding the coating
for 1m?. The coating Is calculated as the difference be-
tween the declared products of 10 mm thickness.

3.2  System boundary

Type of EPD: cradle to gate

The foliowing processes were included in product
stages A1-A3 of manufacturing the fibre-cement
products:

- processes for providing auxiliaries and energy

- transporting the preliminary products {cement,
fibres) and auxiliaries to Neubeckurmn

~ manufacturing process in the plant including
energy expenses, manufacture of auxillaries,
disposal of residuat materials Incurred

- manufacturing the pro rata packaging
3.3 Estimates and assumptions

The wooden pallets used inveolve returmable circuia-
tion pallets. They are not considered within the
framework of the declared modules.

Specific GaBi (software system for comprehensive
analysis) processes are not avalilable for all prelimi-
nary products and additives.

Manufacturing of the cellulose fibres is estimated using
the RER: Krafliner data record which is based on data
from the European Association of Comugated Card-
board Manufacturers (FEFCO 2009). Kraftiner
production is identical {o celiulose production; it merely
includes an additional production step: paper manufac-
ture. This process step was not calculated In this LCA
model. The estimate for cellulose production therefore
represents a conservative approach as it includes an
additional process step.

Estimates were also made for some additives and
coating components by applying chemically similar da-
ta records.

The coating is applied in the manufacturing plant and is
therefare a component of the Modules A1-A3 product
system. In the LCA model, it is assumed that the per-
centage of water in the coaling evaporates after
application to the fibre-cement panels and the organic
solvents contained are released in full as NMVOC
(worst-case approach).

34 Cut-off criteria

All operating data, i.e. all of the starting materlals used,
thermal energy, intermal fuel consumption and electrici-
ty consumption, all direct production waste as well as
all emission measurements available were taken into
consideration in the analysis. Assumptions were made
as regards the fransport expenses associated with all
input and output data taken into consideration. Accord-
Ingly, material and energy flows with a share of less
than 1 per cent were also considered. t can be as-
sumed that the total of all neglected processes does
not exceed 5% in the effective categories. Machinery,

plants and infrastructure required in the manufacturing
process are neglected.

3.5 Background data

In order to model fibre-cement production, the GaBi &
software system for comprehensive analysis devel-
oped by PE INERNATIONAL AG was used. The
consistent data items contained in the GaBi data base
are outlined in the online GaBi documentation. The
basic data in the GaBi data base was applied for ener-
gy, transport and consumables. The Life Cycle
Assessment was drawn up for Germany as a refer-
ence area. This means that apart from the production
processes under these marginal conditions, the pre-
stages also of reievance for Germany such as provi-
sion of electricity or energy carriers were used. The
power mix for Germany is applied with 2008 as the
year of reference,

Cement is used as a binding agent In the fibre~cement
products. The cement data is based on environmental
data supplied by the German cement industry's Verein
deutscher Zementwerke e.V. (VDZ).

3.6 Data quality

Corresponding consistent data records were availa-
ble for most of the relevant preliminary products and
auxiliaries used. QOther preliminary products such as
PVA fibres, for example, could be modelled using
literary data. Furthermore, detailed coating specifi-
cations were supplied by Eternit AG enabling the
preliminary products to be included in the LCA
model, The background data used was last revised
less than 3 years ago. The production data involves
up-to-date industrial data on Eternit AG fram 2010.

3.7  Period under review

The data in this Life Cycle Assessment is based on da-
ta records for manufacturing Natura and Texiura
fagade panels as well as Eterplan structural panels
provided by Etemit AG and dating from 2010. The vol-
umes of raw materals, energy, auxliaries and
consumables used are considered as average annual
values in the Neubeckum plant.

3.8 Allocation

The products are produced in Neubeckum. Uncoated
Eterplan structural panels represent independent prod-
ucts as well as hase panels for Textura and Natura
fagade panels. The coating data distinguishing Textura
and Natura fagade panels was recorded separately.

Secondary fuels are used in manufacturing the ce-
ment. As they only have a negative or no economic
value, they are included in the system without repre-
senting any negative impact on the environment.
Transport to the plant by truck was taken into consld-
eration. The contributions to the Global Warming
Potential as a result of incineration were also consid-
ered in the model for renewable and non-renewable
primary and secondary fuels. Ultimately, renewable
secondary fuels give rise to neutral COz values as they
contaln the same volume as they release.

3.9  Comparability

As a general rule, a comparison or evaluation of
EPD data is only possible when all of the data fo be
compared has been drawn up in accordance with
EN 15804 and the bullding context or product-
specific characteristics are taken into consideration.



Reference service life: 40 to 60 years
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The environmental impacts of 1m? Natura fagade panels, 1m? Textura fagade panels and 1m? Eterplan structural

panels manufactured by Etemit AG are outlined below.

The modules to DIN EN 15804 marked "x" In the overview

are addressed here while the modules marked "MND" (Module not declared) were not taken into consideration.
The following tables depict the results of estimated impact, the use of resources as well as the waste and output

flows relating to the declared unit.

DESCRIPTION OF THE SYSTEM BOUNDARY (X

CLARED)

= INCLUDED IN THE LCA; MND = MODULE NOT DE-

Benefits and

Construction loads beyond
Product stage process stage Use stage End-of-Iife stage ihe system

boundaries

L S I . 2 § e
%; R % 5 52 SR
£ g g5 c 5l E -1 B O
£ 5 %18 & 03 28
S £ o R E -] RS o I
8. I et - S At =8 - e OR - B
g = L2 W - SN EE
i o R ew g 2
B3 B4 BS B6 B7 c1 c3 C4 1]
[ [iawo | wo [ ano: | wnG T wwo T [ mno [ mivo | - wno,

an, 1 m?* Natura, 1m® Textura
Eterplan Textura

e | ocom o aras oAt CALA3
Giobal Waming Polertial Tkg CO; 6quiv.] 3348 3383 P

: . ) kg CFC11
Pepletion Potential of the Stratospheric Ozone Layer equiv.] 5.72E-08 5.41E-08 6.04E-08
[AGiicalion Potential of 5ol and waler Tkg SO; equiv] 5.87E-02 5.99E-02 5.23E02
F rfication Polential kg PO;” Bquiv.] 7.48E-03 7.56E-03 7.68E-03
Formation Potential of Tropospheric Ozone Photochemical Oxi- [kg ethene
kiants squiv.] 2.04E-02 395602 3.57E-02
[Abiotc Depleion Polential non-F gssil Resources [kq Sb equiv] 1.85E-05 1.85E-06 1.39E-03
Abiohic Depletion Polential Fossi FUels ™ 38549 393.77 401.42

LCA RESULTS - USE OF RESQURCES: 1m*® Eterplan, 1 m?

atura, 1m® Texiura

Eterplan Natura Textura
Renewable primary energy as energy carrier 26.0 26.3 27.0
Renewable primary energy as material utilisation 7.6 7.6 7.6
[Total use of renewable primary enefgy sources 336 33.8 348
Non-renewable primary energy as energy carrier [MJ] 407.0 415.8 424 .2
Non-renewable primary energy as malerial utilisation [MJ] 14.9 14.9. 14.9
[Total use of non-renewable primary energy sources [MJ} 421.9 430.67 439.10
lUse of secondary materials [kg] 0.0 0.0 0.0
IRenewable secondary fuels [MJ] 4.34 4.34 4.34
INon-renewable secondary fuels [MJ] 45.65 45.85 45,65
et use of fresh water [m?] 0.0956 0.0977 0.1035

LCA RESULTS — OUTPUT FLOWS AND WA
1m? Eterplan, 1 m* Natura, 1m® Textura

TE CATEGORIES:

Eterplan Natura Textura
Hazardous waste for disposal® [kg] -
Disposed of, non-hazardous waste [ka] 81.5
Disposed of, radicaclive waste [kgl 0.0147
IComponents for re-use {kdj - -
Materials for recycling [kg] - -
Matarials for energy recovery kgl -
Exported energy (electricity) [MJ] - -
Exporled energy (thermal snergy} [MJ] -

% In accordance with the transition solution approved by the 8VA on 4.10.2012.

The estimated impact results only represent relative statements. They do make any staterments regarding the final
impact categories, exceeding threshold values, safety margins or risks.



In the manufacture (Modules A1-A3) of 1m?
Eterplan, the use of non-renewable primary ener-
gy sources corresponds to 422 MJ/m?; 431 MJ/m?
for Natura fagade panels and 438 MJ/m? for Textura
fagade panels. The products are only distinguished
by coating (Module A1) in terms of their use of pri-
mary energy.

When considering the use of non-renewable primary
energy during product manufacturing, the manufacture
of preliminary products (Module A1) is of significance,
whereby PVA fibre manufaciuring in particular ac-
counting for 36-37%, cement rmanufacture with 10-
11% and manufacture of paint accounting for 12-13%
make a significant contribution. While Eterplan struc-
tural panels do not feature any coatings, Natura
coatings account for 2% of the use of non-renewable
primary energy and Textura coatings account for 4%.

The use of fuels in the plant accounts for around one-
third of the use of non-renewable primary energy,
whereby the provision of electricity (16-17%) and the
themmal energy required from natural gas (156%) play a
decisive role.

The use of renewable primary energy sources in
the manufacture of Eterplan structural panels ac-
counts for 33.5 MJ/m? while Natura fagade panels
account for 33.8 MJ/m* and Textura fagade panels
account for 34.6 MJ/m* An essential contribution
towards the use of renewable primary energy during
preduct manufactuting is made by cellulose produc-
tion. This is attributable to the regenerative energy
required for growing biomass in the upstream chains
of cellulose production. Another percentage results
from the regenerative share In the power mix {wind
power).

Secondary raw materials are not used when man-
ufacturing the products.

Secondary fuels are used in the upstream chains
of cement manufacturing. The cement Industry
burns a wide variety of secondary fuels in the ce-
ment brick baking process.

During manufacture (Modules A1-A3} of 1m?
Eterplan, Natura and Textura, around 100 litres of
water are required for each, including the upstream
chains. Water is used in fibre-cement manufacturing
as process water and for mixing the cement.

An evaluation of the waste velume is depicted sep-
arately for the three main areas of disposed of non-
hazardous waste (including mining waste, excava-
tion waste, ore freatment residue, municipal solid
waste including domestic and commercial waste),
hazardous waste for landfilling and disposed of ra-
dicactive waste.

Non-hazardous waste depicts the largest percent-
age during manufacture. Excavation waste is
primarily Incurred during the extractlon of mineral
raw materials {lime for cement production) as well
as In the extraction of fuels.

Radioactive waste is exclusively incurred in generat-
ing electricity in nuclear power plants,

Consideration of the results in the impact categorles
indicates that the supply of raw materials (Module
A1) has a decisive influence.

The Global Warming Potential of manufacturing
the products under review is primarily dominated by
carbon dioxide emissions. This is essentially ac-
counted for by the upstream chains associated with
cement production (37-38%) as well as the produc-
tion of PVA fibres accounting for 22%. The
upstream chains associated with the provision of
electricity determine 15% of the Global Warming Po-
fential;, another 12-13% is caused by direct
emissions in the plant as a result of thermnal realisa-
tion of natural gas. The manufacture of coating
components for Natura makes a 1% contribution to
the Global Warming Potential and 2.5% for Textura.

R11 and R114 emissions from the upsiream chain
associated with the provision of electricity make the
primary contribution towards the Ozone Depletion
Potential.

The Acidification Potential during product manu-
facturing (Modules A1-A3) is 54% dominated by
sulphur dioxide emissions and 41% by nitric oxides.
Contfributions to the AP are accounted for by several
drivers: the upstream chains associated with cement
production, paint manufacturing, the upstream
chains asscciated with PVA fibre production,
transport to the plant and the provision of electricity.
The manufacture of coating components for Natura
makes a 2% contribution to the Acidification Poten-
tial and 6% for Textura.

Consideration of the Eutrification Potential indi-
cates a breakdown of primary initiators similar to
those for the AP. The EP Is 85% determined by ni-
tric oxides in the case of the products under review.
The manufacture of coating components for Natura
makes a 1% contribution fo the Eutrification Poten-
tial and 3% for Textura.

The Summer Smog Potential Is 87-89% determined
by NMVOC emissions in the case of the products un-
der review. In the case of uncoated Eterplan structural
panels, around 85% is incurred during preliminary pro-
duction of paint {recipe companent) and 12% by the
upstream chains associated with PVA fibre production.
In the case of Natura facade panels, 76% originates
from the upstream chains associated with fibre produc-
tion, 11% from the PVA upstream chain and 10% from
the manufacturing process in the plant following appli-
cation of the coating, whereby NMVOC emissions are
incurred. The fatler percentage of coating application
accounts for 19% for Textura fagade panels. Another
68% is attributable to paint production and 10% to the
PVA upstream chain.

In considering the fossil abiotic use of resources,
the upstream chains associated with the provision of
raw materlals (Module A1) dominate at amost
100%. Almost 50% of contributions to Eterplan
structural panels and Natura fagade panels are at-
tributable to the use of gypsum in cement
manufacturing. Cement serves as a direct recipe
component, The use of sodium chloride in the up-
stream chains associated with paint production and
PVAL granulate production is also apparent. In the
case of Textura fagade panels, contributions are
primarily atiributable to the use of the non-
renewable element antimony in the upstream chains
of various preliminary products for coatings such as
antimony oxide compounds.



Interpretations of the fossil abiotic use of re-
sources comply with those concerning the use of
non-renewable primary energy.

Data quality

The data quality can be regarded as good for model-
ling Eternit Eterplan structural panels as well as Natura
and Textura fagade panels. Corresponding consistent
data records were avallable for most of the relevant
preliminary products and auxilares used. Other pre-
liminary products such as PVA fibres, for example,
could be modelled using literary data. Life Cycle As-
sessment results of industdal data on PVA fibre
manufacture could be higher or lower than the envi-
ronmental profile used here for the fibres.

7.1  Radioactivity

In Germany, there are currently no statutory {imit
values specified for assessing the radioactivity of
building materials. Assessment can be in accord-
ance with the EU Commission's "Radiation
Protection 112" document.

According to BfS 2008, Annex 1, the Index for ce-
mentis: I: 0.17 - 0.35

Accordingly, the index of 0.5 Is maintained where an
ensuing external exposure < 0.3 mSv/a can be as-
sumed dispensing with the necessity for any further
testing as per RP 112. As fibre-cement products
comgprise < 100% cement, the index referred to pro-
vides a maximum limit value for the products.

All mineral base materlals contain low quantities of
naturally radloactive substances. The measure-
ments Indicate that natural radioactivity from a
radiological perspective permits unlimited use of this
construction material,

7.2  Leaching

Measuring agency / Protocol / Date: Hygiene-Institut
des Ruhrgebietes, Gelsenkirchen;
No. A 1027 S/00/Lo dated 15.03.2000

Result: The results of the leaching analysis of pan-
els examined in accordance with DIN 38414, Part 4
indicate that the limit and guideline values specified
in the Drinking Water Directive and the criteria spec-
ified In the TA Municipal Waste for storage in a
Class | landfill site are adhered to. No reservations
can be asserted against the structural use of the
products referred to from a water-hygiene perspec-
tive,

7.3 VOC emissions

Measuring agency: Eurofing Product Testing A/S,
Smedeskovve] 38, DK-8464 Galten, Denmark, Re-
port No. (G02008BRev dated 09.09.2010;
measurement results; test method in ascordance
with the Health Assessment of Construction Materi-
als (AgBB)

[ug/m?] Texiura / Nalura
TVOC & 53
Carcinogenics N¢ evidance after 3 and 28 days
TVOC gay 24
TSVOC 289 <5
R (dimensionless) <1

VOC without NIKaey <5

‘Eheml:
The production data involves up-to-date primary da-

ta supplled by Eternit AG for the Neubeckum plant
in 2010,

In the LCA model, it is assumed that the percentage
of water in the coating evaporates after application
to the flbre-cement panels and the organic solvents
contained are reteased in full as NMVOC. This ap-
proach as regards NMVOC is reflected in the
summer smog patential. Cther environmental indica-
tors are not affected by this data gap. A worst-case
scenarto was pursued here. The reality can however
fall short of the assumed value thereby causing
lower results in terms of the Summer Smog Poten-
tial resuling In restricions regarding the
interpretation of EPD results.
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. There was no evidence of carcinogenics after
3 and 28 days.

. At 53 ug/m?, the total VOC ("TVOC") after 3
days was below the fimit of 10 mg/m®.

o At 24 pg/m?®, the total VOC ("TVOC") after 28

days was below the {imit of 1 mg/m?.

s At <5 pg/m? the total SVOC after 28 days was

below the limit of 0.1 mg/m?.

s At more than 5 pg/m?, the VOC individual sub-

stances established afler 28 days resulted in a
rating value R with < 0.02 below the maximum
limit of 1.
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. At < 5 ug/m® the total VOC individual
substances without an NIK value after 28 days
was below the limit of 0.1 mg/m?

. At 8.4 ug/m?, the formaldehyde concentration
after 28 days was below the limit of 120 ug/m?®.

All of the measured values are below the respective
limits.

The Textura/Natura product examined is suitable for
use In Interior areas in accordance with the "Certifi-
cation principles for health assessment of
construction products in interlor areas” (DIBt notifi-
cations 10/2008) in combination with the NIK values
of the AgBB in the version dated May 2010.

Institut Bauen und Umwelt e.V., Konigswinter (pub.)
General principles

General principles for the EPD range of Institut Bauen
und Umwelt e.V, {IBU), 2011-08

PCR Part A

PCR Part A: Calculation rules for the LCA and re-
quirements on the background report 2011-07

PCR Part B
PCR Part B: Requirements on the EPD for fibre ce-
ment / fibre concrete, 2011-06
www.bau-umwelt.de
DIN EN ISO 14025

DIN EN ISO 14025: 2011-10, Environmental labels and
declarations — Type lll environmental dectarations — Prin-
ciples and procedures {ISO 14025:2006); Gemman and
English versions EN SO 14025:2011

DIN EN 15804

DIN EN 15804:2012-04, Sustainability of construction
works — Environmental product declarations — Core rules
for the product category of construction products; German
version EN 15804:2042

DIN EN 150 9001

DIN EN 1SO 9001,2008, Quality management systems —
Requirements (IS0 9001:2008); trlingual version EN ISO
9001:2008

DIN EN ISO 14001

DIN EN ISO 14001:2004, Environmental management sys-
terns — Requirements with guidance for use

DIN EN 12467

DIN EN 12467:2006-12: Fibre-cement flat sheets — Prod-
uct specification and test methods; German version EN
12467:2004 + A1:2005 + A2:2006

Eternit 2011

Eternit planning and application ~ Eternit fagades with fibre
cement, 2011
http:/fwww.aternit.de/fileadmin/downloads/P_A/Fassaden_
2011 .pdf

Z-31.1-34

General technical approval no. Z-31,1-34 of the Deutsches
Institut fir Bautechnik (DIBt} for Eternit fagade boards,
2001

DiIN 4102

DIN 4102:1994-03: Fire behaviour of building materals
and building components; A1: synopsis and application of
classified construction materials, components and special
components

DIN EN 13501

DIN EN 13501-1:2010-01: Fire classification of construc-
tton products and building elements — Part 1: Classification
using data from reaction to fire tests; German versicn EN
13501-1:2007 + A1:2009

OIN EN 197-1

DIN EN 197-1:2011-11: Cement — Part 1. Composition,
specifications and conformity criteria of common cement;
German version EN 197-1:2011

DIN 38414-4

DIN 38414-4:1984-10; German standard methods for the
examination of water, waste water and sludge; sludge and
sediments (group 8)

DIN 53436

DIN 53436-1:1981-04. Producing thermal decompesition
products from materials in an air stream and their toxico-
logical testing, decomposition apparatus and determination
of test temperature

BfS 2008

K. Gehrke, B. Hoffmann, U. Schkade, V. Schmidt, K. Wich-
terey: Natiidiche Radioaktivitat in Baumaterialien und die
daraus resultierende Strahlenexposition (Natural radioac-
tivity in construstion materials and the ensuing radiation
exposure) — Interim report, Federal Office for Radiation
Protection, Betin 2008

FEFCO 2009

FEFCO ~ Fédération Européenne des Fabricants de Carton
Ondule (European Database for Corrugated Board Life Cy-
cle Studies), Cepi ContainerBoard, 2009

GaBl software

GaBi 5: Software and data base for comprehensive analy-
sis. LBP, University of Stuttgart and PE International, 2011

GaBi documentation

GaBi 5: Documentation of GaBi 5 data from the data base
for comprehensive analysis LBP, University of Stuttgart
and PE International, 2011 http://documentation.gabl-
saftware.com/
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Technical Data Sheet
Board Insulation 07210*. Board Insulation 07 21 13™
Acoustic Board Insulation 09 81 13"

ROXUL & RockBoard 80

!

RdXUL ROCKBOARD® 80

PLEASE PROVIDE ROXUL
CAVITYBOARD 80

Product Description & Application

ROXUL ROCKBOARD® 80 is a rigid, multi-purpose mineral wool insulation board.

Commercial Multi-Purpose Board

Performance Test Standard
Compliance  Mineral Fiber Block and Board Thermal Insulation - Type [VB Compliant ASTM CB12
Reaction to Fire  Flame spread index = 0 ; Smoke developed index =0 ASTM E84 (UL 723}
Flame spread index = 0 ; Smoke developed index =0 CAN/ULC §102
Determination of Non Combustibility of Building Materials - Non Cambustible CAN/ULC 5114
Hot Surface Performance - 1200°F ASTM C411
Density  Actual Density - 8 |bs/ft* (128 stIma) ASTM C303
Dimensional Stability  Linear Shrinkage - <1% @ 1200°F ASTM C356
Corrosion Resistance  Stress Corrosion Cracking Tendency of Austenitic Stainless Steel - Passed ASTM C795
Corrosion of Steel - Passed ASTM Cé65
Thermal Resistance  R-Value / inch @ 75°F 4.0 hr.ft2.F/Btu ASTM C518 (C177)
RS value / 25.4mm @ 24°C 0.70 m2K/W
Reaction to Moisture  Molsture Sorption - 0.05% ASTM C1104
Determination of Fungi Resistance - Passed ASTM C1338
Compressive Strength  439psf (21kPa} @ 10% compression ASTC C165
1065psf (50kPa) @ 25% compression
Thickness  Product is available in 2" through 4" offerings (50.8mm - 101.6mm}
Dimensions  24"x48" (610mm x 1219mm)
Acoustical Performance Thickness 125Hz 250Hz 500Hz 1000 Hz 2000Hz 4000 Hz NRC ASTM C423
2" 0.43 0.78 0.9 0.97 0.97 1 0.9
3 0.75 0.82 0.89 094 1 1 0.8

Issued 04-01-16
Supersedes 01-18-15

ROXUL

The Better Insulation

NOTE: *Mast Format 1995 Edition **Master Format 2004 Edition, As ROXUL In has no control ever Installation design and workmanship, accessory materials or appiication
conditions, ROXUL Inc. doas not warranty the performance or results of any Installation contalning ROXUL Ing’s products. ROXLL Incs overall labifity and the remedies available
are iimtted by the general terms and condiions of sale. This warranty Is In lieu of ail other warraniies and conditions expressed or impiled, including the warranties of
merchantability and fitness for a particular purpose.

ROXUL INC

8024 Esquesing Line
Milton, On. LT 6W3
tel: 800-265-6878
fax: 800-991-0110
www.roxul.com
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EXPERIENCE, EXCELLENCE.

Subcontractor/Supplier LEED Documentation Requirements

Date: 3/01/16

RE: Webster Interdisciplinary Science Building LEED requirements
LEED Certification Process

Dear Subcontractor/Supplier:

As you know, Webster ISB in Webster Groves is pursuing LEED-New Construction v2009 Silver
Certification.

As a subcontractor/supplier on this project, your company is responsible for supporting
compliance under the LEED rating system and for taking specific measures to meet the specific
standards required to earn certain credits.

As a supplier/subcontractor on this project, you are obligated to provide cost and construction
material backup documents and information to be included with the project LEED-NC
application.

Please review the following list of requested items from your subcontract scope of work for this
project. You may need to consult with material suppliers and manufacturers for additional
information.

Backup cut sheets similar to those providing with shop drawings will be necessary.
MSDS sheets may be necessary.
Please call or email with questions or comments.

Thank you.

Devin Gates
Paric Corporation
Senior Project Engineer

Pagelof 6



ey
o
=

g AmELLL S

-
L

A

.

Institut Bauen
und Umwelt eV,




2.4 Placing on the market/ Application rules

DIN EN 12467: 2006-12, Fibre-cement flat sheets —
Product specification and test methods; German
version EN 12467:2004 + A1:2005 + A2:2006

General technical approvai No. Z-31.1-34 of the
Deutsches Institut flir Bautechnlk (DIBt)

2.5  Delivery status

Max. slzes Thickness« Surface
in mm as
in mm
Eterplan 3100 x 1500 | 6; 8, 10; 12; | smooth
15; 20

Textura* 300 x 1500 | 8,12 grainy
Natura® 3100 x 1250 | 8; 12 smooth
Textura 3100 x 1500 | 10 grainy
{balsony slab)*

*) products avallable In various colours

Packaging is in the form of standard pallets In ac-
cordance with the price list with each pallet bearing
a weight of 1 to 2 tonnes, seldom sxceeding 2
tonnes,

Small orders (< 1 tonne) are packed to customer re-
quirements,

2.6 Base materials / Auxiliaries

Fibre cement: (Base materials in % mass, dry mass)

81.5% Portland cement to DIN EN 197-1, (CEM |
32.5 R and 42.5 R) (as binding agent)

6% Trass (as filing material}
2.5%  Cellulose (as filter fibres)

3.5%  Polyvinyl alcohal flbres {reinforcement
fibres)

6.5% Dye
and water for mixing the cement: 0,24 m¥t fibre cement.

Coatings:

Application volume | Textura Natura

[g/m?]

Backing sealing

wel 36 - 44 38 - 42

dry 14-18 1617

Coating for the front Primer Ptimer

wet 220 - 240 64 - 88

dry 96 - 104 2940
Textura TC Isocolor TC

wal 160 - 192 104 - 134

dry 70 - 84 42 - 53

No substances of REACH relevance are used in
production.

2.7 Production

Large-format panels made of fibre cement are manu-
factured largely In acccrdance with an automated
winding process (Hatschek process): the raw materi-
als are mixed with water to prepare a homogeneous
mixture. Rotating screen cylinders are immersed in
this fibre-cement pulp which drain Internally. The
screen surface is coverad in a thin flm of fibre ce-
ment which Is transferred onto an infinite conveyor
beit from where it is conveyed to a format roiler which

exdhoe

is gradually covered In an increasingly thicker layer
of fibre cement. Once the requisite material thickness
is achieved, the still moist and malleable fibre-
cement tayer (fibre-cement fleece) is separated and
remeved from the format roller. The fibre-cement
fleece is cut to length and leftovers are returned to
the production process preventing any waste from
being ircurred. The cut fleece is stacked and com-
pressed at high pressure, The panels are then set
aside for binding before stacking on pallets and
stored temporarily In a special store for further set-
ting. The setting time lasts approx. 4 weeks.

The fagade panels are given a partial transparent
seal cn the back. The visible sides are coated for
which the high-quality pure acrylic paint is applied
twice in the rolling/pouring process or roll-
ing/injection process prior to hot fiirming. Slliceous
hollow spheres (micro glass balls) are also applied
to Textura products to achieve the fine-gralned sur-
face and a conserving agent is added.

Quality Management:

The production facllities are TUV-cettified in accord-
ance with 1SO 9001:2008.

2.8  Environment and health during manufac-
turing

During the entire manufacturing process, no ather

health protecticn measures extending beyond the

legally specifled industrial protection measures for

commerclal enterprises are required,

* Air: Any dust arising is collected in filter
systems and partially recycled, Emisslons
are significantly lower than the limif values
specified by the "TA Air",

+  Water/Soll: Water Incurred during manu-
facturing and plant cleaning is treated
mechanically In waste water treatment
systems on the pfant site and re-used in
the preduction process.

* Noise: Nolse emitted by the production
aquipment into the environment Is below
the permissthie limit values,

Environment Management:

The production facilities are TUV-certified in accord-
ance with 1ISO 14001:2004.

2.9  Product processing / Installation

Special low-dust equipment such as slow-running,
carbide-tipped splitting saws or cutting burs and
hand-operated tools such as guillotine shears, punch
pliers etc. are avallable for processing. Drill holes can
ke made using standard HSS drills. Additional prod-
ucts necessitaled by design for installing the
products referred to above include: wood or alumini-
um substructures including the requisite anchering
and joining equipment {studs, screws, nails) and joint
tape made of EPCM or aluminium. An analysis of
these additional products Is not a component of this
Declaratlon. When selecting any reqguisite construc-
tive products, please ensure that they do not have a
negative Influence on the designated function of the
building products referred to.

On request, the large-format panels can also be
supplied ready for Installation merely requiring indi-
vidual cutting fo size on site.

The set of rules laid out by the employers' llabllity
insurance associations shall appiy.

Environmental Product Declaration for Eternit AG — Eternit Equitone Natura / Texiura Fagads Panels and Eterplan Structural Panels 3
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31 Declared unit

This Declaration refers to the manufacture of 1m?
Eterplan structural panels, 1m? Textura fagade pan-
els and 1m? Natura fagade panels produced in the
Eternit AG plant in Neubeckum.

The LCA models are deplcted con the basls of a 10
mm-thick panel (carresponds with 18 kg/m#).

All other thickness-dependent results can therefore be
generated as required by linear scaling of the basic
panel to the requisite thickness and adding the coating
for 1m?2, The coating is calculated as the difference be-
tween the declared products of 10 mm thickness.

3.2  System boundary

Type of EPD: cradle to gate

The following precesses were included in product
stages A1-A3 of manufacturing the fibre-cement
products:

- processes for providing auxlliaries and energy

- transporting the preliminary products (cement,
fibres) and auxiltaries to Neubeckum

- manufacturing process in the plant including
energy expenses, manufacture of auxiliaries,
disposal of residual materials incurred

- manufacturing the pro rata packaging
3.3 Estimates and assumptions

The wooden paliets used invaolve returnable circula-
ticn paliets, They are not considered within the
framework of the declared modules.

Specific GaBi (software system for comprehensive
analysis) processes are not available for all prelimi-
nary products and additives,

Manufacturing of the cellulose fibres is estimated using
the RER: Kraftliner data record which is based on data
from the Europsan Association of Corugated Card-
board Manufacturers (FEFCO  2009). Kraftliner
production is identical fo celluiose production; it merely
includes an additional production step: paper manufac-
ture. This process step was not calculated in this LCA
model. The estimate for cellulose praduction therefore
represents a conservative approach as it includes an
additional process step.

Estimates were slsc made for some additives and
coating components by applying chemicaly similar da-
fa records.

The ceating is applied in the manufacturing plant and Is
therefore a component of the Modules A1-A3 product
system. In the LCA model, it is assumed that the per-
centage of water in the costing evaporates after
application to the fibre-cerment panels and the organic
solvents contalned are released in full as NMVOC
(worst-case approach).

3.4  Cut-off criteria

All operating data, i.e. all of the starling materials used,
thermal energy, internal fuel consumption and electricl-
ty consumption, all direct production waste as well as
all emission measurements available were taken into
consideration In the analysis. Assumptions were made
as regards the transport expenses asscciated with all
input and cutput data taken into consideraticn. Accord-
ingly, material and energy flows with a share of less
than 1 per cent were also considered. It can be as-
sumed that the fotal of all neglected processes does
not exceed 5% in the effective categories. Machinery,

plants and infrastructure required in the manufacturing
process are neglected.

3.5 Background data

In arder to model fibre-cement production, the GaBi &
software system for comprehensive analysis devel-
opad by PE INERNATIONAL AG was used. The
consistent data items contained in the GaBi data base
are outlined in the online GaBi documentation. The
hasic data in the GaBli data base was applied for ener-
gy, transport and consumables. The Life Cycle
Assessment was drawn up for Germany as a refer-
ance area. This means that apart from the production
processes under these rmarginal conditions, the pre-
stages also of relevance for Germany such as provi-
sion of electicity or energy carmers were used. The
power mix for Germany is applied with 2008 as the
year of reference.

Cement is used as a binding agent In the fibre-cement
products. The cement data Is based on envirenmental
data supplied by the German cement industry's Verein
deutscher Zementwerke e V. (VDZ).

3.6 Data quality

Corresponding consistent data records were availa-
ble for most of the relevant preliminary products and
auxiiiaries used. Other preliminary products such as
PVA fibres, for example, could be modelled using
literary data. Furthermore, detailed coating specifi-
cafions were supplied by Eternit AG enabling the
preliminary products to be included in the LCA
model. The background data used was last revised
less than 3 years ago. The production data involves
up-to-date industrial data cn Eternit AG from 2010,

3.7 Period under review

The data In this Life Cycle Assessment is based on da-
ta records for manufacturing Natura and Textura
facade panels as well as Eterplan structural panels
provided by Eternit AG and dafing from 2010. The vol-
umes of raw materlals, energy, auxliaries and
censumables used are considered as average annual
values in the Neubeckum plant.

3.8 Allocation

The products are produced In Neubeckum. Uncoated
Eterplan structural panels represent independent prod-
ucts as well as base panels for Textura and Natura
fagade panels. The coating data distinguishing Textura
and Natura fagade panels was recorded separatsly.

Secondary fuels are used in manufacturing the ce-
ment. As they only have a negaiive or no economic
value, they are Inciuded in the system without repre-
santihg any negative impact on the environment.
Transport to the plant by truck was taken intc consid-
eration. The centributions fo the Global Warming
Potential as a result of incineraticn were also consid-
ered in the mode! for renewable and non-renewable
primary and secondary fuels. Ultimately, renewable
sacondary fuels give rise to neutral COz values as they
contain the same volume as they release.

3.8  Comparability

As a general rule, a comparison or evalugtion of
EPD data is only possible when all of the data to be
compared has been drawn up in accordance with
EN 15804 and the building context or product-
specific characteristics are taken info cansigeration.
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The environmental impacts of 1m? Natura fagade panels, 1m? Textura fagade panels and 1m? Eterplan structural
panels manufactured by Etemnit AG are outlined below, The modules to DIN EN 15804 marked "x" In the averview
are addressed here while the modules marked "MND* (Module not declared) were not taken into consideratlon.

The following tables depict the resulis of estimated impact, the use of rescurces as wel! as the waste and output

flows relating to the declared unit,
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| Etarplan Natura Texlura

L ® Parameter Unit - “A1-A3 - A1-A3 A1-A3

Global Warming Potential [kg COz equiv.] 3348 33.83 34.52
) . ‘ [kg CFC11

Depletion Polential of the Stratospheric Ozone Layer aquiv.] 5.72E-08 5 81E-08 5.04E-08
IAcldification Polential of soil and waler [kg SQ2 eqidlv,] 5.87E-02 5.99E-02 6.23E-02
Eulrification Potential [kg POy squiv.]! 74BE.03 7.56E-03 7.B8E-03
Formation Potantial of Tropospheric Ozene Photochemicat Oxj- {kg ethena |
Kanls egquiv.] 2.94E-02 3.25E-02 3.57E-02
Iabiolic Daplation Potential non-Fossil Resources [ka Sb equiv.] 1.85E-05 1.86E-05 1.39E-03
Iabiolic Depletion Polential Fossil Fuels [MJ] 385.49 393.77 401.42

Eterptan Natura Textura
| Parameter Unit -AT-A3 A1-A3©
Renewable primary energy as energy carrier [MJ} 263 27.0
Renewable primary ensrgy as material utilisation [MJ} 7.8 7.8
Tolal use of renewabls primary energy sources [MJ] 33.8 34,6
Non-renewable primary energy as energy carrier [MJ] 416.8 424 2
Non-renewable primary energy as material utllisation [MJ] 14.9 14.9
[Tedal use of non-renewable primary energy sources [MJ} . 430,67 4358.10
Use of secondary malerials Tkg! 9.9 0.0
Renewable secondary fuels [MJ3 4.34 4.34
Non-renewable secondary fuels [MJ] 4585 45.85
Net use of fresh water [m?] 0,0877 0.1035

Eterplan Natura Textura
) Parameter Lnii AT-A3 A1-A3. A1-A3
Hazardous waste for disposal® kgl - -
Dispesed of, non-hazardous waste [kal 81.5 82.2 B3.8
Disposed of, radicactlve wasts kgl 0.0147 0.0149 0.01518
IComponents for re-use [kg] - ul
Materials for recycling kgl - -
Materials for energy recovery kgl -
Exported energy (eleciricily) [MJ} - -
Exported enargy (thermal energy) [MJ] -

1 In accordange with the fransition solution approved by the SVA on 4.10.2012.

The estimated impact results only represent relative statements. They do make any statements regarding the final
impact categories, exceeding threshold values, safety margins or risks.
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Interpretations of the fossil abiotic use of re-
sources comply with those concerning the use of
non-renewable primary energy.

Data quality

The data quality can be regarded as good for model-
ling Eternit Eterplan structural panels as weli as Natura
and Textura fagade panels. Correspending consistent
data records were avallable for most of the relevant
preliminary products and auxiliaries used. Gther pre-
liminary products such as PVA fibres, for example,
could be modelled using literary data, Life Cycle As-
sessment results of industrial data on PVA fibre
manufacture could be higher or lower than the enwvi-
ronmental profile used here for the fibres.

isite evidence’

7.1 Radioactivity

In Germany, there are currently no statutory limit
values specified for assessing the radioactivity of
buitding materials, Assessment can be in accord-
ance with the EU Commission's "Radiation
Protection 112" document.

According to BfS 2008, Annex 1, the index for ce-
mentis: |: 0,17 - 0.35

Accordingly, the index of 0.5 is maintained where an
ensuing external exposure < 0.3 mSv/a can be as-
sumed dispensing with the necessity for any further
testing as per RP 112. As fibre-cement products
comprigse < 100% cement, the index referred 1o pro-
vides a maximum limit value for the products.

All mineral base matetials contaln low quantities of
naturally radioaclive substances. The measure-
ments indicate that natural radioactivity from a
radlofegical perspective permits unlimlted use of this
construction material.

7.2 Leaching

Measuring agency / Protocol / Date: Hyglene-Institut
des Ruhrgebietes, Gelsenkirchen;
No. A 1027 $/00/Lo dated 15.03.2000

Result: The results of the leaching analysis of pan-
elg examined In accordance with DIN 38414, Part 4
indicate that the limit and guideline values specliled
in the Drinking Water Directive and the criteria spec-
ifled in the TA Municipal Waste for sforage In a
Class | landfill site are adhered to. No reservations
can be asserted against the structural use of the

products referred to from a water-hygiene perspec-

tive.

7.3 VOC emissions

Measuring agency: Eurofins Product Testing A/S,
Smedsskovve] 38, DK-8464 Galten, Denmark, Re-
port  No. G02908BRev  dated  09.09.2010;
measurement resulis: test method in accordance
with the Health Assessment of Construction Materi-
als {AgBB)

[pg/m?] Texiura / Nafura
TVOC 3 53
Carclnogenics No evidence after 3 and 28 days
TVOC a5 24
TSVOG 254 <5
R {dimensionlass) <1
VO without NIKagy <5

& |
ﬁté?nlti

The production data involves up-to-date primary da-
ta supplied by Eternit AG for the Neubeckum piant
In 2010.

In the LCA model, it is assumed that the percentage
of water in the coating evaporates after application
to the fibre-cement panels and the crganic solvents
contained are released in full as NMVCC. This ap-
proach as regards NMVOC is reflected in the
summer smog potantial. Other environmental indica-
tors are not affected by this data gap. A worst-case
scenarlo was pursued here. The reality can however
fall short of the assumed value thereby causing
lower results in terms of the Summer Smog Poten-
tial resulting in restricions regarding the
interpretation of EPD results,
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. There was no evidence of carcinogenics after
3 and 28 days.

. At 53 pg/m?, the fotal VOC ("TVOC") after 3
days was below the limit of 10 mg/m?,

e At 24 ugim?, the total VOC ("TVOC") after 28
days was below the limit of 1 mg/m?,

. At < 5 g/m?, the total SVOC after 28 days was
below the limit of 0.4 mg/m?.

. At more than 5 pg/m?®, the VOC Individual sub-
stances established after 28 days resulted in a
rating value R with < 0.02 below the maximum
Jimit of 1.
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