Neopor® Graphite Polystyrene (GPS) o .
Substitution Packet . Neopor

*. Innovation in Insulation

Why replace XPS with Neopor®?

Save Money
- Uses up to 30% fewer raw materials
- Locally/Regionally Manufactured

Product Performance
- Stable long term R-Value.
- Non-VOC Based R-Value

Locally Manufactured
- Reduced logistics
- Possible LEED contribution.

We create chemistry

BASF Corporation | 1809 Biddle Awenue | ‘Wyandotte, Ml 48192 |  PH: (B00) 332-2333 | www.neopor-insulation.com



s, SUBSTITUTION
| REQUEST

the Biddi Sta

Project Substitation Bequest Mumber:

From:
To Diate

A'E Project Mumber-
Be Contract For-
Specification Title- Description
Sectiom Pags: ArticleParagraph:

Proposed Substinstion: _N€0pOr® GPS
Mamifactumer: BASF Corporation Address: 1609 Biddle Ave. Wyandotte, Ml  Pheme= 800-543-1747
Trade Name: _Neopor® GPS Model Mo

The Undersizned certifies:

Proposed substitufion has been filly investipated and determined to be egual or superior i all respects to specified product.

Same warmanty will be furmished for proposed substitution s for specified product

Same maintenance service and source of replacement pants, as applicable, is available.

Proposed substitution will have no adwerss effert on other trades and will not affect or delay propress scheduls.

Proposed substitufion dees not affect dimensions and fimctional clearances.

Payment will be made for changes to tuildmz desipn, inchuding AE desizn, detailing, and constmxction costs caused by the
substihation.

Submitted by:
Signed by

P

Telephams:

AE s REVIEW AND ACTION

O Substitution approved - Make submiitfals in accordance with Specification Section 01 33 () Submittal Procedures.

O Substitution approved as poted - Make submittals in accordance with Specification Section 01 33 00 Submittal Procedures.,
O Substitution rejectsd - Uss sperified materials

O Substitution Fequest received too late - Use specified materials.

Signed by Diage:

Supporting Data Attached: O Drawings O Procuct Data O Samples O Tests O Beparts O

0 Copyright 2003, C5L Paga_ of Form Varsion- Sepianstsr 2013
110 Sooth Union 5t., Snde 1040, Alcedna VA 1314 CEIFam 1.5C
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AE Project Mumbser-
Be: Contract Far:
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Proposed Substinrtion:
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History: O Newproduct O l-4vyearsold O 5-10yearsold (2 More than 10 years old
Diifferences between proposed substitution and specified product:
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Bezason for not providing specified iteny
Similar Installation:
Address: Cramer:
Date Ins@lled:

Proposed substitufion affects other parts of Wark: O Mo [ Yes; explain
Savings to Cremer for accepting substihaton (3 ]
Proposed substitufion changes Coofract Time: O Ma O %Yes [4dd] [Deduoct) danys.
Supporting Data Attached: CDmawings OPmduct Data O Sanoples O Tests O Eeparts O
© Copyzight 2013, CSL Page  of Feam Varsion: Septambar 2013
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SUBSTITUTION

REQUEST
After the Bidding Negotiating Phaze — Continmed

The Underzsigned certifies:
Proposed subsdmtion has been filly iwestzaied and determined to be equal or superior o all respects to specified prodsct

Same warranty will be firmizhed for propesed subsomtion as for specified product

Same maintenamee service and source of replacement parts, as applicable, is availabla.

Froposed subsdmtion will have no adverse effect on other mades and will not affect or delay progress schednle.

Cost dam as staed sbove = complete. Claims for addifional costs related to accepied substinmon which may subsequently becoms
apparent are to be wared

» Proposed substimiion does not affect dimensions snd fimctional clearsnces.

* Payment will be made for changes o boilding desizn mchoding AE desipn detailing, snd constiction costs caesed by the substimgon
Coordinstion. mstallation and chanses in the Wok a: necessary for accepied substnson will be inalls

AE"s REVIEW AND REECONMMENDIATION

[ Approwe Substiniton - Make subovittals in accordsnce with Specification Section 01 33 (0 Subnuittal Procedures,

Ul Approve Substinufion ss noted - Make subnmittals in accordsmeoe with Specification Section 01 33 00 Submittal Procedures.
U1 Bgjact Substinimion - Tze specified materials.

L1 Subsdmton Feguest received too Late - Use specifisd materials

Sizmed by Diata:

OWNER'S REVIEW AMD ACTION

[ Subsmhotion approved - MMake submittals in accordance with Specificaton Section 01 33 (0 Submittal Procedures. Prepare Change
Order.

U] Subsomorion approved as noted - Make submitsls in accordance with Specificason Section 01 33 00 Snbmittal Procedumes. Prepars
Change Order.

[T Subsdmton rejected - Tse specified materials,

Signed by Diata
Additional Cormmens U omiracior [ Subcomiracior | Supplisr [ fammfac mmer LHAE
=] Tight 2013, C5L Page  of Form Version: September 2003
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Product Comparison

Physical Properties

®

fNeopor

Neopor® GPS (Graphite Polystyrene) rigid foam is today’s energy-efficient and cost-effective
insulation solution for architects, builders and contractors. The table shows actual test data
of Neopor® GPS F5300 Plus and ASTM C578 physical requirements for EPS and XPS.

Neopor® GPS Plus vs EPS/XPS?)

ey | o

Polystyrene
type?)

ASTM C578
Classification?

Compressive
Resistance

Thermal Resistance
(R-value)?

Water Vapor
Permeance

Water Absorption
by Total Immersion

Flexural Strength
Density

Surface Burning
Characteristics E84

at yield of 10%
deformation in psi
(min)
°F-ft2-h/BTU
(°C-m2/W) 75 £2°F
(23.9 £1°C)

Max perm
(ng/Pa:s:m2)

volume % absorbed

psi

lbs./ ft3

Flame Spread
Smoke Developed

1) GPS is Graphite Polystyrene. XPS is Extruded Polystyrene

2) Neopor® GPS meets and exceeds ASTM C578-13, “Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation”; published by
ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959

3) R means resistance to heat flow. The higher the R-value, the greater the insulating power. Ask your seller for the fact sheet on R-values.

4) The technical and physical metrics provided in this table are reference values for insulation products made of Neopor GPS. The values and
properties may vary depending on how they are processed and produced. The R-value properties are at a nominal inch of thickness. Neopor
GPS Plus R-value's are based on 1.06 in thickness.

1.5 - 1.5 -
0.3 - 0.3 -
5-15 5-15

45-175 45-175




Product Availability
US Manufacturing Sites

. Neopor®

Neopor® GPS is Globally Supported but Locally Manufactured

o Neopor manufacturing sites



Product Availability
Canadian Manufacturing Sites

. Neopor®

Neopor® GPS is Globally Supported but Locally Manufactured

o Neopor manufacturing sites



Neopor® GPS is Third-Party Validated and Certified

Neopor 3" Party Evaluation Reports
ICC-ES ESR-3463
UL ER5817-02

GREENGUARD Gold Certified for indoor air quality
Neopor GPS has achieved GREENGUARD Gold
Certification by UL Environment for products with
low chemical emissions. Certificate: 5253-40

Products used to build indoor environments can
have a significant impact on indoor air pollution
levels. Those that have achieved GREENGUARD
Certification are scientifically proven to meet some
of the most rigorous, third-party chemical
emissions standards—helping reduce indoor air
pollution and the risk of chemical exposure while
aiding in the creation of healthier indoor

ﬂ}iﬂF@#

[

L

Neopor Plus GPS is proven to perform

Neopor Plus GPS meets ASTM C578 Type I, VIII,
I, 11 (1.45 Ibs/ft3), IX and CAN/ ULC S701 Type
1,2,3 requirements, complies with ASTM C1512,
UL-723, UL S102.2 and is listed in NFRC 101 for
use in fenestration products.

Neopor GPS is described in ICC-ES ESR 3463,
listed with UL and UL Canada under UL ER 5817-
02 and listed on the QAIl Laboratories Material
Directory. The product is fire and code approved
by UL and ICC for ASTM E84, NFPA 286 and NFPA
285 for use in commercial cavity wall with a
wide range of cladding approvals (i.e. multiple
masonry veneer finishes over steel stud frame).
The use of Neopor Plus GPS can earn points
under the LEED® Energy Performance Process.

Eag pomplole LL ClassAoation Warkng on tha product, prod-
uol packaging or UL Cartficats fral accompaniza the product.

[T EN R

us

(ES)

ESR 3463
ESR 2784



http://neopor.basf.us/files/pdf/Neopor GG-Gold Certificate_5253-420-Classroom.pdf
http://www.icc-es.org/Reports/pdf_files/ESR-3463.pdf
http://database.ul.com/certs/ULEX.R5817.pdf

Product Comparison
Raw Material Usage

®

fNeopor

Neopor® GPS (Graphite Polystyrene) rigid foam delivers more insulating power will utilizing
less raw material compared to other materials. Utilizing fewer raw materials makes Neopor
better for the environment as well as more cost effective.

The table below illustrates the mass of insulation required to insulate 1,000 square feet
with R-10 insulation.

Results in achieving R-10 insulation:
Neopor® uses ~26% fewer raw materials compared to XPS.
Neopor® uses ~ 21% fewer raw materials compared to EPS.

Mass of Insulation
(R-10 per 1,000sq.ft.)

260
240
220

200

180

Pounds of Insulation

160

140

120
Neopor® 10PSI EPS 10PSI XPS 15PSI XPS 25PSI

Source: ASTM C578



Appendix . Neopor®

* 072100 Specification

* Global Warming Potential Data

* Moisture Management Data

* Packaging and Transportation

* Environmental Product Declaration (EPD)
* BASF Contact and further resources



SECTION 07 2100
NEOPOR PLUS GRAPHITE POLYSTYRENE (GPS) THERMAL INSULATION

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Board insulation and integral vapor retarder at cavity wall construction, perimeter foundation
wall, underside of floor slabs, over roof deck, over roof sheathing, and exterior wall behind
wall finish.

1.02 RELATED REQUIREMENTS
A. Section 04 2723 - Cavity Wall Unit Masonry: Masonry walls enclosing insulation.

B. Section 06 1000 - Rough Carpentry: Installation requirements for board insulation over steep
slope roof sheathing or roof structure.

C. Section 07 2400 - Exterior Insulation and Finish Systems: Board insulation on exterior side of
walls, finished with weatherproof coating.

1.03 REFERENCE STANDARDS
A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2015a.

B. ASTM EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

C. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.

D. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of
Exterior Non-Load-Bearing Wall Assemblies Containing Combustible Components; 2012.

E. ASTM E119 —Standard Test Methods for Fire Tests of Building Construction and Materials.
1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Manufacturer's Installation Instructions: Include information on special environmental
conditions required for installation and installation techniques.

PART 2 PRODUCTS
2.01 MANUFACTURERS
Visit www.neopor-insulation.com/contact to locate the nearest manufacturing facility to your project.

A. United States:
1 ACH Foam
2. Atlas EPS
3 Big Sky
4. Carpenter
5. Cellofoam
6
7
8
9

Drew Foam
FMI-EPS LLC
Insulfoam, LLC
. Opco
10. Perma R Products
11. Plymouth Foam
12. Polar Industries
13. Progressive Foam Technologies
14. Star R Foam
15. Styrotech



16. Versatech

Canada:

AMC Foam Insulation
Beaver Plastics

Concept JRC, Inc. (Polyform)
Form Solutions

Groupe Isolofoam

Le Groupe Legerlite
PlastiFab

NoohkrwnNPE

2.02 APPLICATIONS

A.
B.
C.
D.
E.

Insulation Under Concrete Slabs: Graphite polystyrene board.

Insulation at Perimeter of Foundation: Graphite polystyrene board.

Insulation Inside Masonry Cavity Walls: Graphite polystyrene board.

Insulation Inside Prefabricated Wall Panels: Graphite polystyrene board.

Insulation Over Metal Stud Framed Walls, Continuous: Graphite polystyrene board.

2.03 FOAM BOARD INSULATION MATERIALS

A.

Graphite Polystyrene (GPS) Board for Above and Below Grade Insulation.

ASTM C578, Type I; with the following characteristics:

1. Flame Spread Index: 5 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index: 25 or less, when tested in accordance with ASTM E84.

3.  Complies with fire resistance requirements shown on the drawings as part of an exterior
non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

4. Board Edges: .

5.  Water Absorption: 1.1 percent by volume, maximum.

6. Compressive Resistance: 10 psi at yield of 10% deformation.

7. Thermal Resistance: R-value of 5 per 1-1/16 inch (27 mm) at 75 degrees F (24 degrees
C) mean temperature.

8. Manufacturers:
a. BASF Corporation; BASF Neopor Plus GPS: www.neopor-insulation.com.
b. Visit www.neopor-insulation.com/contact to locate the nearest manufacturing facility

to your project.

Graphite Polystyrene (GPS) Board for Above and Below Grade Insulation.

ASTM C578, Type VIII; with the following characteristics:

1. Flame Spread Index: 5 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index: 25 or less, when tested in accordance with ASTM E84.

3. Complies with fire resistance requirements shown on the drawings as part of an exterior
non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

4. Board Edges: .

5.  Water Absorption: 1.1 percent by volume, maximum.

6. Compressive Resistance: 14 psi at yield of 10% deformation.

7. Thermal Resistance: R-value of 5 per 1-1/16 inch (27 mm) at 75 degrees F (24 degrees
C) mean temperature.

8. Manufacturers:
a. BASF Corporation; BASF Neopor Plus GPS: www.neopor-insulation.com.
b. Visit www.neopor-insulation.com/contact to locate the nearest manufacturing facility

to your project.




C. Graphite Polystyrene (GPS) Board for Above and Below Grade Insulation.

ASTM C578, Type II; with the following characteristics:

1. Flame Spread Index: 5 or less, when tested in accordance with ASTM E84.

2. Smoke Developed Index: 25 or less, when tested in accordance with ASTM E84.

3. Complies with fire resistance requirements shown on the drawings as part of an exterior

non-load-bearing exterior wall assembly when tested in accordance with NFPA 285.

Board Edges: .

Water Absorption: 1.1 percent by volume, maximum.

Compressive Resistance: 20 psi at yield of 10% deformation.

Thermal Resistance: R-value of 5 per 1-1/16 inch (27 mm) at 75 degrees F (24 degrees

C) mean temperature.

Manufacturers:

a. BASF Corporation; BASF Neopor Plus GPS: www.neopor-basf.com.

b.  Visit www.neopor-insulation.com/contact to locate the nearest manufacturing facility
to your project.

No ok

©

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 INSTALLATION

A. General

1. Install GPS board insulation in a [Single] [Double] layer to achieve required R-value(s) as
indicated in drawings. Cut and fit tightly around projections and penetrations.

2. Secure insulation to substrate with [Mechanical fasteners] [Or] [Spot adhesive applied to
back of board] using quantity and pattern recommended by manufacturer.

3. Insulation Board Joints: Stagger GPS insulation board joints in one direction for each course.
Butt edges and ends tightly to adjacent GPS boards.

Specifier Note: Retain, edit or delete articles below to suit project and specifier practice

4. Sheathing and Underlayment Installation: On exterior side of stud framing, install GPS
insulation board [Vertically] [Horizontally]. Fasten vertically 12" (300 mm) maximum on
centers using fasteners recommended by manufacturer. On interior side of stud framing,
install minimum 1/2" (12.7 mm) thick gypsum wallboard over GPS board.

5. Concrete and Masonry Walls: Install GPS insulation board over furring channels attached to
concrete and unit masonry substrates. Fasten vertically 12" (300 mm) maximum on centers
using fasteners recommended by manufacturer.

6. Cavity Walls: Install GPS insulation board on exterior surface of interior width of cavity wall,
fitting board between wall ties and other projections and penetrations.

7. Perimeter Foundation: Install GPS insulation board on exterior surface of perimeter
foundation walls. Secure board with spot adhesive applied to back of board using quantity
and pattern recommended by manufacturer.

8. Slab-On-Grade: Install GPS insulation board under slab-on-grade and over properly
prepared subgrade of compacted fill and vapor retarder. Place GPS board with sides and
ends butted.

Specifier Note: Specify the final actions required to clean installed equipment or other completed work to
properly function or perform. Coordinate article below with Division 1 Execution Requirements (Cleaning)
Section.



3.03 PACKAGING AND TRANSPORTATION

A.

Material handling, and the flow of materials from manufacturing site to job site is a significant
part of the construction process. Precautionary measures taken in packaging, storage,
transportation and installation of insulation products made of Neopor can help minimize the
potential for damage to the products.

Precautions taken when storing insulation products on the jobsite can help minimize the
potential for damage. Keep product tarped or covered to protect from weather. Do not use clear
plastic covering film. If possible, store in-doors. Care should be taken to keep exposed foam
protected from reflective sunlight or prolonged solar exposure.

Precautions taken during the construction process can help minimize the potential for damage.
Care should be taken to keep exposed foam protected from reflected sunlight or prolonged
solar exposure. If deformation of the insulation product occurs due to excessive heat
transferred from reflected and concentrated sunlight, remove the reflective surface or shield the
insulation product.

A secondary method to protect the foam from direct sunlight and heat is to install sunscreen or
tarp on the outside of the scaffolding, much the same that is used on building construction that
protects the public when it is necessary for them to pass by construction site underneath the
scaffolding. This is only needed until the finish coat of the foam is applied.

END OF SECTION



Product Comparison

Global Warming Potential

. Neopor®

Neopor® GPS Demonstrates Low Global Warming Potential (GWP)

Insulation is key to reducing carbon emissions
and global warming potential from buildings by
saving energy consumption. On the other hand,
all insulation materials take energy to
manufacture and transport something the
industry refers to as embodied energy.

The amount of embodied energy depends to a
great extent on the blowing agent in insulation
material. Designers, architects and builders
aiming to minimize the global warming impacts
of their buildings should choose non-HFC
(hydrofluorocarbon) foam insulation.

Two common foam insulation materials are
produced with HFC blowing agents: Extruded
polystyrene (XPS) and standard closed-cell
spray polyurethane foam (ccSPF). Neopor Plus
GPS is a non-HFC foam insulation and complies
with the latest requirements published as part
of the Significant New Alternatives Policy
(SNAP, 2015) by the Environmental Protection
Agency (EPA).

Payback (years) of insulation materials

The graphs below show the payback period
(years) of

different insulation materials based on their

R-value.

Payback refers to how many years of energy
savings will be required to neutralize the
global warming potential of the insulation.
Neopor Plus GPS, listed under EPS, with an R-
value of 40 will be fully covered after 3 years.
In comparison to XPS that will need almost 80
years for the same R-value.

120.00
100.00
80.00

Payback (years)
3
8

40.00
20.00
0.00

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

Payback (years)

— AP 50%
— CCSEF S0%

== Other knsutation

0 10 20 30 40 50 60
Final R-value
Water-blown SPF and Minoral Wool
= EPS (such as Noopor)
— Polyisocyonurato
— FLorglasse
— 120 SPF
— Colliose /
0 10 20 30 40 50 60
Final R-value

Builkding Science Corporation at NESEA Buiding Energy Corderence, 2010



Neopor® GPS Moisture Management
Under Extreme Environmental Conditions

Thermal Performance and Drying Potential

Neopor — the construction grade, graphite-enhanced polystyrene (GPS) Insulation from
BASF — Is well known for Its specially embedded graphite particles that reflect heat
radiation like a mirror to reduce heat loss. More and more architects, contractors and
builders have come to depend on Meopor GPS for greater energy and cost efficiencies.

The Innovative rigid foam insulation Is also known for its high performance In the critically
important area of molsture management. Its exceptional breathabllity and permeablity help
reduce the risk of mold, rot and structural damage associated with molsture condensation
and long-term water retention.

In order to confirm thesa essential properties of Meopor GPS under environmental
axtremeas, BASF commissionad Intertek Testing Services NA Ltd., a respected Independent
test laboratory. Intertek conducted extansive tests using ASTM C1512, which Iz a standard
test method for characterizing the effects of extreme temperature varations and exposure
to molsture on the thermal performance of Insulation products. Testing was conducted
from October 21, 2014, through June 26, 2015, on Types |, VI, I and X Neopor,

Preconditioning

In the first stage of the ASTM C1512 test, the Neopor GPS samples wera subjected 1o
conditioning In the ASTM C1512 chamiber for 28 days to artificlally increase molsture content
due to vapor diffusion assoclated with a constant thermal gradient. The specimens were sst up
to divide two environments. The warm side was st at 75 £ 3°F and 80 £ 5% relative hurnidity,
and the cold side was set at a constant 5 + 5°F with uncontrolled amblent hurnidity. The
intention of the extreme temperature and hurmnidity gradient between the warm and cold side Is
to artificlally accurnulate molsture within the test gpecimens from vapor diffusion.

Key Net Takeaways

After undergoing severe third-party
environmental testing, the study
concluded that Neopor GPS:

« Holds Its B-value over time
+ Does not retalin molsture
» Malntains its physical properties

O =BASF

We create chemistry




Cycling Stage

After 28 days, the samples were removed and welghed, and
then were returned to the ASTM C1512 chamber to undergo
another 20 days of testing comprised of 12-hour cycles. In
this stage, the upper chamber was still set at ¥5 + 3°F and

80 + 5% relative humidity. But, the lower chamber was cycled
every 12 hours from 5 + 5°F uncontrolled humidity to 59 + 5°F
uncontrolled hurmidity for 40 cycles. This rigorous testing was
dasigned to determine the molsture management propertles of
the Insulation under common fleld exposure conditions.

At the end of the conditioning cycles all of the Neopor® GPS
samples were welghed again, dried and then differential
molsture content was measured. The cycling stage Is where the
drying potential of the Insulation under common field exposure
conditions Is measurad,

The samplas were subjected to ASTM D1621 (Compressive
Strength) and ASTM C518 (Thermal Transmission Propertias)
testing to measure the effects of the extreme environmental
exposure on the material's physical propertles.

The naxt stage of the ASTM C1512 test subjects specimens
to exposure conditions on the cold side of the test chamiber
cycling between 5°F (-15°C) and 59°F (15°C) at amblent
relative humidity at 12-hour Intervals for 20 days to simulate
extreme field exposure conditions. The warm side of the test
specimen stays at a constant 75°F (24°C) and 90% relative
humidity for the 20-day perod. The cycling stage s where the
drying potential of the insulation under commaon fleld exposura
conditions Is measurad,

Results

As the following chart clearly shows, Neopor GPS held its
R-value, didn't retaln molsture and maintained its physical
propertles after undergoing severa environmental testing.

Nopor O TMOre  AMarying(h)  reaned
Type | 12 0.03 o9.7
Type VI 16 0.02 100
Type |l 18 0.04 100
Type X 24 0.04 100
Concluslons

The series of tests conducted by Intertek was designed

to see how Meopor GPS Insulation responded to extreme
environmental conditions In terms of thermal perfonmance,
molsture management and compressive strength. After elght
months of rigorous testing, Meopor GPS proved itselfin a
number of key areas:

= Most Importantly, Neopor GPS held its B-value after under-
golng 48 days of extreme environmental testing that involved
both a constant thenmal gradient and cycling between large
temperature and humidity varations.

* ASTM C1512 testing showed that Neopor GPS doesn't
retain moisture, drying quickly after cycling from low to
high huridity.

= Neopor GPS holds its physical properties after exposure to
extremne environmental cycling, further confirning and quant-
fying what bullding professionals have observed in the field.

THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAIMED HEREIN ARE PRESENTED IN GOOD RAITH, AND ARE BASED ON BASF'S CURRENT KMOWLEDGE AND
EXPERIEMCE. THEY ARE PROVIDED FOR GUIDANCE OMLY, AND DO MOT CONSTITUTE THE AGREED CONTRACTUAL CUALITY OF THE PRODUCT OR A PART OF BASF'S TERMS
AND CONDITIOMS OF SALE. BECALISE MANY FACTORS MAY AFFECT PROCESSING OR APPLICATION/AUSE OF THE PRODUCT, BASF RECOMMENDS THAT THE READER CARRY
QUT TS CWHN INVESTIGATIONS AND TESTS TO DETERMINE THE SUMABILITY OF A PRODUCT FOR TS PARTICULAR PURPOSE PRICR TO USE. [T 15 THE RESFONSIBILITY
OF THE RECIFIENT OF PRODUCT TO EMSLURE THAT ANY PROPRIETARY RIGHTS AND EXISTING LAWS AND LEGISLATION ARE OBSERVED. NO WARRANTIES OF ANY KIND,
EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE MADE
REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET FORTH HEREIN, OR THAT THE PRODUCTS, DESCRIPTIONS, DESIGNS, DATA OR IN-
FORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. ANY DESCRIPTIONS, DESIGNS, DATA AND INFORMATION GIVEN
[N THIS PUBLICATION MAY CHANGE WITHOUT PRICR INFORMATION. THE DESCRIPTIONS, DESIGNS, DATA, AND INFCRMATION FURNISHED BY BASF HEREUNDER ARE GIVEM
GRATIS AND BASF ASSUMES NO OBLIGATION OR LIABILITY FOR THE DESCRIFTIONS, DESIGNS, DATA OR INFORMATION GWEN COR RESULTS OBTAINED, ALL SUCH BEING

GNEN AND ACCEPTED AT THE READER'S RISK

Meopor® is a trademark of BASF SE.

D 2016 BASE Wyandotte, Ml 48122,
All rghts reserved, 01496



Storage Instructions . Neopor®

Recommendations on Handling, Storage
and Installation of Building Insulation
Products made from Neopor®

Material Material handling, and the flow of materials from manufacturing site to job site is a significant

Handling: part of the construction process. Precautionary measures taken in packaging, storage,
transportation and installation of insulation products made of Neopor can help minimize the
potential for damage to the products.

Jobsite Precautions taken when storing insulation products on the jobsite can help minimize the

Storage: potential for damage. Keep product tarped or covered to protect from weather. Do not
use clear plastic covering film. If possible, store in-doors. Care should be taken to keep
exposed foam protected from reflective sunlight or prolonged solar exposure.

Installation:  Precautions taken during the construction process can help minimize the potential for damage.
Care should be taken to keep exposed foam protected from reflected sunlight or prolonged
solar exposure. If deformation of the insulation product occurs due 1o excessive heat transferred
from reflected and concentrated sunlight, remove the reflective surface or shield the insulation
product.

A secondary method to protect the foam from direct sunlight and heat is to install sunscreen or
tarp on the outside of the scaffolding, much the same that is used on building construction that
protects the public when it is necessary for them to pass by construction site underneath the
scaffolding. This is only needed until the finish coat of the foam is applied.

Find products using Neopor® as powerful insulation on our ‘Where to Buy' page at www.neopor.basf.us or write to us at neopor-us@basf.com



ENVIRONMENTAL PRODUCT DECLARATION

as per |1SO 14025 and EN 15804

Expanded Polystyrene (EPS) Foam Insulation
(with infra red absorbers, density 15 kg/m?)

EUMEPS

)

Institut Bauen
und Umwelt e\
.

|
EN 15804 VERIFIED|



General Information

EUMEPS — Expanded Polystyrene (EFPS)
Foam Insulation

Expanded Polystyrene (EPS) Foam
Insulation
{with infra red absorbers, density 15

kg/m™)

Programme holder

|BU - Institut Baven und Unmwelt 2.V
Panoramastr. 1

10178 Berlin

Germany

Crwner of the Declaration
EUMEPS — Eurcpean Association of EPS
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B-2580 Mazsaik

Bedgium

Declaration number
EPD-EUM-20180273HEG1-EN

Declared product | Declared unit

Expanded palystyrene foam (EPS) produced by
EUMEPS members. The EPD applies o 1 m" and 1 m*
with R-value 1 (in EFD Annex) with awerage density of
15 kgém” (wath infra red absorber).

This Declaration is based on the Product
Category Rules:

Irsulating matedials made of foam plastcs, 07 2014
[PCR tesied and approved by the SVR)

Issue date
20042017
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Scopa:
The companies contribuing to the data collection
produce pne third of $ie expanded polystyrene foam
boands sold by the members of the ELUMEPS
association in Europe. The data have bean provided by
19 factories out of 18 companies for the year 2015,
The applicability of the document is restricted o EPS
boards produced by manufacturing plants of EFS
corwerters who are members of their national EPS
association, which themselves are members of
ELIMEPS.
The owner of the declaration shall be iable for the
uriderying information and evidence; the 1BU shall not
be Eable with respect to manufacturer information, ifie
cycke assessment data and evidenoss.
Verfcation

The CEM Moem /EN 15804/ sarves as the core PCR

Independent varfication of the declaration
according o 150 14025
[0 nterany [x] extemally

[ L

'

Dr. Bwrkhari Lehmann
{llarayging Diszcior [ELN

Product

21  Product description { Product definition
This EPD describes Expanded Polystyrene foam
{EPS). The closed cell structure is filled with air (38%
air; only 2% polystyrene) and results in a light weight.
tough, strong and rigid thermoplastic insulation foam.

The products are mainly used for thermal and
acoustical insulation of buildings. The foam is available
in warious dimensicns and shapes. Boards can be
supplied with different edge treatments such as butt
edge, ship lap, tongue and groove. Density range is
from abowt 13 te 17 kp'm3 cormesponding to a
compressive strength value of about 80 kPa.

This EPD is applicable to homogeneous EPS products
without matenal combinations or facings. Most
important properties are the thermal conductivity and
compressive strength.

Prof. Cir. Edrght Geahi
[Indspandert yerfler apoolnizd oy 3H)

The applicability of the document is restnicted to EP'S
boards preduced by manufacturing plants of EPS
converters who are members of their national EPS
association, which themselves are members of
EUMEPS. The data have been provided by a
representative mix of 18 converiers from amongst the
EUMEPS membership from all paris of Ewrope. based

upon production during 2015.

For the placing on the market of the product in the
EWEFTA [with the exception of Switzerand)
Regulation (EL] Ne. 20572011 (CPR) applies. The
product needs a Declaration of Performance taking
into consideration /EN 13163:2012:41:2015
Thermal imsulation products for buildings —

Factory made expanded polystyrene (EPS) products
— Specification/ and the CE-marking.
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These products are additionally approved for use in
specific applications under mandatony or woluntary
agreement or certification schemes at the naticnal
level. These products are controlled and certified by
Mofified Bodies.

A large number of the manufachuring plants are
certified according te /150 8001/ andior 50 140017

2.2  Application

The performance properties of EPS thermal insulation
foams make them suitable for use n many
applications. The range of products described in this
document is usad in applications such as wall
insulation, pitched roof insulation, ETICS, cavity wall
insulation, ceiling insulation, insulation for bulding
eguipment and industrial installations.

2.3 Technical Data

Performance data of the product in accondance with
the Declaratien of Performance with respect to its
Essential Characteristics acconding o EM
13163:2012+A1:2015.

Additicnal data
Constructional data
Hame Walug Unit__|
[Thermal conductivity ace. o /EN
12887/ 0.032 Wi mE)
IClensity 1317 kg/m”
i ompressive siress ar
icompressive strength ace. to /EN &0 kPa
20/
Hending strength ace. o /EN
12030/ 115 kPa
ater vapour ransmission Y acs.
fEM 12086/ 2040

24  Delivery status

Polystyrene is normally transported by bomy.

The product dimensions can vary depending on, for
example, the product, the manufacturer, the
application and the applicable guality label.
Dimensional data: length: maex. 2000 mm, widéh: max
1200 rmim, thickness: max. 1000 mm.

2.3  Base materials | Ancillary materials

EPS foams are made of polystyrens (0% by weight),
blown with pentane up to 5% by weight, which is
rebeased parily duning or shorily after production. The
consideration of pentane emissions is explained in
chapter 3.

The polymenc flame retardant (Butadiene styrene
brominated copolymer, CAS-nr. 1195878-93-8) is
present at ca. 1.2% by weight to provide fire
performance. This grey material contains 4% graphite
per weight. In addition to the basic materials, the
rmanufacturers use secondary (recycked) material.

Mo other additives are used in relevant amounts.
Piolystyrene and pentane are produced from oil and
gas. therefore linked to the availabidity of these raw
materials.

26  Manufacture
The conversion process of EPS beads to foamed
insulation consists of the following manufacturing

stages: pre-foaming, conditioning and finally block
mioulding. Duwring the pre-foaming and moulding stages
heating by steam causes the foaming of the beads dus
to the pentane blowing agent. The final shape is
achieved by hot wire cutting of the bock to give the
desired board dimensicns. Finally, the board edges are
trimmed by cutting or grinding to obtain the desired
edge detail. Typically cut offs are 100% recycled in
line.

2.7  Enwironment and health during
manufaciuring

Mo further health protection messures, beyond the

regulated measures for manufacturing companies, are

necessary during any of the conversion steps for EPS.

EPS insulation is already in use for more than 50
years. Mo negative effects are known to people,
animals or the environment.

Mo ozone depleting substances as regulated by the
EU, such as CFC or HCFCs, are used as blowing
agents for the production of EPS.

28  Product processingfinstallation

There are no special instructions regarding personal
precautions and environmental protection during
product handling and installaticn.

Product specific handling recommendations can be
found in product and application literature, brochures
and data sheets provided by the suppliers.

253  Packaging

The products are packed loose, bundled by tape or
packed on 4 or 6 sides with PE-fim. The polyethylene
based packaging film s recyclable and recycled in
those countries having a suitable return system. A few
manufacturers use cardboard i addition.

210 Condition of use

Waber pick up by capillarity does not ocour with well
manufactured EFS foams, due io the closed cell
structure. The themmnal insulation performance of EPS
is practically unaffected by exposure to water or water
Vapour.

Properdy installed EPS boards (see: Installation) are
durable with respect to their insulation, strectural and
dimensicnal properties. They are water resistant,
resistant against microorganisms and against most
chemical substances. EPS, however, should not be
browght into contact with organic solvents.

The application of insulation material has a positive
impact on energy efficiency of buildings. Quantfication
is only possible in context with the construction system
of the building.

Diependent on the specific materal and the frame
conditions of installation. residual pentane may diffuse.
Cuantified measwrements and release profiles cannot
be declared.

211  Enwironment and health during use

EPS insulation preducts in moest applications are
neither in direct contact with the environment nor with
indoor ar. When naked EPS products were tested for
WOC emissions, the emissions proved to be below the
miost siringent regulatory Bmit values in countries with
such regulation (see chapter 7.1}
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212 Reference service life

I applied cormectly the lifetime of EP'S insulation is
equal o the building ife time, wsually without reguiring
any mantenance. Durability studies on applied EPS
show no loss of technical properties after 35 years.
Agdditional tests with products under arfificial aging
show that “no deficiencies are to be expected fom
EPS fills placed in the grownd over a nomal [fe cycle
of 100 years “Langzeitverhalten 2004/, /Long-term
performance 2001/

213 Extraordinary effects

Fire

EPS products usually achieve the fire classification
Ewroddass E acconding te /EM 13501-14. In their end
use application, constructions with EPS can achieve a
classification of B-51.d0 according to /EMN13501-11.
Igniion of the foam can only be observed afier longer
flame exposures. If the contact with the external heat
source stops, the fame extinguishes and nether
furthier buming nor smouldering can be obsenved.
Tests according to /EM 45545-2/, the test to evaluate
the toxicity of produced combustion gasses for railway
components show for EPS insulation products CIT
{Conventional Toxicity Index) values up to onky 0.04.
This means that EPS insulation products do not have a
high contribution to the tocity of smoke produced in
case of fire. /IPlasticsEurope 20150

Water

EPS rigid foam is chemically newtral and not water
soluble. Mo water soluble substances are released,
which could lead to pollution of ground water, nvers ar
Seas.

Because of the cosed call structure EPS msulation
can be used even under moist conditions. In the case
of unintended water ingress, e.g. through keakage,
there is normally no need for replacement of EPS
insulation. The insulation value of EPS remains almost
unchanged in moist conditions.

Mechanical destruction
Mot relevant for EFS products that have supenor
mechanical properties.

LCA: Calculation rules

31 Declared Unit

The declared unit is 1 m" expanded polystyrens rigid
foam. In addition, the results for the funchional unit of a
wolurme per square metre that leads to an R-value of 1
are considered. The conversion factors are listed in the
table below.

Declared unit

Hams Valus Unlt__|
k5ross density 15 h:E.I'I'ﬂa
IConversion fachor to 1 kg 0.066 -
Declared unit 1 m°

The primary data is weighted owver the annual amownt
of saleable EPS by mass per producer.

Dedaraton type according to PCR part A:

2b) Declaration of an average product as an average
from several manufacturers” plants.

214 Re-use phase

Construction technigues should be employed to
maximise the separation of EPS boards at the end of
Ife of a building in order to maamise the potental for
re-use. Another opticn for re-use is to leave the EPS
boards in place when the existing constrsction is

thermailly upgraded.

213 Disposal

EPS manufacturers adwvise that their products showkd
be treated according to the EU wasie strategy. The
first option is recyding. Take back schemes are
already in place in many countries. Recycling of EPS
in many cases is technically and economically feasible,
2.g. as aggregate in light weight concrete Waste
Study 2011/,

At the end of its life cycle as the second option an EPS
product can be ulimately incinerated with enengy
recowery. Due to the high calorific value of polystyrene,
energy embedded in EPS boards can be recovered in
rriunicipal waste mcinerators equippsd with ensrgy
recowerny units for steam and electricity generaion and
for district heating.

In this EPD two Eol scenanos are considered: 100%
thermal treatment (EolL1) and 100% materal recycling
(Eol2) are taken inte consideration, also to allow
easily the caleulation of several mixed scenarnios. For
example to calculate the global wamming potential
(GWP) for 3 70030 scenanio, following calculation nde
for module 3 is applied:

GWPCaeme = TO% * GWP e * 30% GWPeae

The same calculation rule is valid for modules C3, C4
and D.

The matenal is assigned to the waste category: 17 06
4 insulation materials other than those mentioned in
17 08 01 [insulation materials containing asbestos)
and 17 08 03 [other nsulation matenals consisting of
or contaning dangerous substances) JAVY.

216 Further information

Additional infermation can be found at
Ww_eumeps.org or at the homepages of the
respective manufacturer.

32  System boundary

Type of the EPD: cradle to gate - with options.

The analysis of the product ife cycle includes
production of the basic materials, transport of the basic
materials, manufacture of the product and the
packaging matenals and is declared in module A1-A3
Transport of the product is declared in module 44, and
disposal of the packaging materials in module AS.
Gained energy from packaging incineration is declared
in module O, beyond the system boundany.

The use stage is mot taken into account in the LCA
calculations. The positive impact on environment due
to energy sawving depends on the application system in
the building. This needs to be considered on next level
by the evaluation of buildings. The end-of-life
scenanos include the transport to end-of-life

stage (C2}
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Eol-scenario 1: 100% incineration: The efort and

emissions of an incineration process is declared in
module C4. Resulting enengy is declared in module O

Eol-scenario 2: 100% Material recycling: The effort of
material treatment is considered in C3. Resulting
bensfits on awoided primary maternal is declared in
module D).

3.3 Estimates and assumptions

The applied Eurcpean average polystyrens data set
"Expandable Polystyrene (EPS) - provided by
{PlasticsEurope/ in 2015 - already indude blowing
agent and fiame retardant as a defined recipe. Dus to
the limited variation of ngredients within the EPS
production, this generic data set fulfills the requirement
of an LCA in an adequate way.

34 Cut-off criteria

Al data from the production data acquisition are
considerad, e 3l raw materals and their transport,
water, thermal and electrical ensrgy, packaging
materials and production waste.

Machines, facilities and infrastructure required during
manufacture are not taken nto account.

345 Background data
Background data is taken from the GaBi softears
{ZaBi ts/, see wwwi_gabi-software_com/databases.

36  Data quality

For life cycle modelling of the considered products, the
GaBi ts Software System for Life Cycle Enginesring
and Gabi ts database is used.

The annual quantities for 2015 hawe been provided by
the manufacturers and used as primary data.

AT  Period under review

As a good basis ELIMEPS foreground data already
exists from the generation of envirenmental product
declarations in 2011. For the cument EPD update only
former detected parameters with significant influence
are collected this Sme. Important processes are
basically the consumption of themmal energy and
eleciricity. For the included ingredients only small
wariations are possible. Waste and water consumgption
is of manginal importance in regard to the considersd
envircnmental categones.

Moreover the collection of 2015 production volumes is
essential to allow the calculation of a new weighted
average.

The data collected by the manufacturers is based on
yearly production amounts. The production data refers
to the yearly consumption in 2015

38  Allocation

The production process does not delver any co-
products. The applied software model does not contain
any allocation.

Mevertheless the owerall EPS producton of all
participating EUMEPS members comprises further
products with diffiering densities beside the proeduct
considerad in this study. Data for raw matenal input.
thermal and elecirical energy as well as auxiliary
material are allocated by mass.

3%  Comparability

Basically, a comparison or an evaluation of EPD data
is only possible if all the data sefts to be compared
were created according to /EM 15804/ and the building
context, respectively the product-specific
characteristics of performance, are taken into account.
The wsad background database has to b= mentioned.

LCA: Scenarios and additional technical information

The following technical information s a basis for the
declared modules or can be used for developing
specific scenanos in the context of a building
assessment if modules are not declared (MWD
The valees refer o the declared unit of 1 m™.

Transport to the building site (A4)

ame Valus Lnilt
ransport distance 200 km
apacity utilisation (inchuding
ne) 70 %
ross density of products %
5d 15 kgim
[Capacity utilisation voleme factor 25 -

Installation in the building (AS)

The amount of installabon waste varies and s not
declared in this EPD. For the calculation of the
envirenmental impact of EPS incleding a certain
amount of installation waste the values for the
production stage (A1-A3) and end of life (C3, C4 and
D) hawve to be multplied with the amount of waste (e.g.
2% installation waste, factor 1.02)

End of life {C1-C4)
The transport distance to disposal respective recyeling
is 50 km

Far the End of Life stage two different scenanios are
considered. One scenano with 100% incineration [sc.
1; module C4 and O, R1<0.8)) and cne scenarnio with
100% material recycling (se. 2; module C3 and O are
calculated.

The incineration of EPS results in benefits, beyond the
system boundary, for thermal ensrgy and eleciricity
under Ewopean condifions. The material recycling
scenario generates benefits due to avoiding of primany
EPS production.

Value Unilt
Scenario 2 15 kg
as mixed construction 15 kg
e Scenario 1
Scenario 2 15 kg
nergy recovery Scenario 1 15 kg

Reuse, recovery andfor recycling potentials (D),
relevant scenario information

Seenano 1: Module D ndudes the benefits of the
incineration process C4 (incineration of EPS). A waste
incineration plant with R1-value < 0.6 5 assumed.
Seenano 2 For the calculation of benefit by recyciing
the data set "Expandable polystyrens” /[PlasticsEurops/
is used, same as on input side.
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LCA: Results
The following tables display the envircnmental relevant results according to JEN 15804/ for 1 m* EPS board. The
two Ecl Scenarios are represented in modules C3, C4 and D. Scenano 1 reflects the thermal treatment of EPS
with energy recovery. Scenario 2 shows the enwircnmental results in case of material recycling considering
avoided primary EP'S material.

EEMEFITS AND)
COMETRUCT] LOADE
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P
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on for re-use; MPR = Materdals for recyding; MER = Materals for emergy recovery; EEE = Exported elecirical emergy; EEE = Exporied

In addition an EPD annex contains the LCA results for 1 m® with a specific R-value 1, because the provided
function by an insulation matenial is the thermal resistance provided.

LCA: Interpretation
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Al impact categones, with the exception of POCP, are
dominated by the influence of the basic material
poldystyrene and its produchion. The polysiyrens
employed in the production process already contains a
lange part of the environmental burdens.

The foaming process for the declared product also
confributes significantly to the environmental mpacts.
The emission of pentane during that process
confributes to the Photochemical Ozone Creation
Potential (POCP).

Requisite evidence

TAVOC emission to indoor air

EPS products can be usad for mdoor applications,
howewer they typically are not directly exposed to the
indoor ar, but covered by some kind of covering layer
such as gypsum board.

The emissions of EPS have been measured for
samples based upon 12 different kinds of EFS raw
matenial. The measurements according to /{CEN TS
16516/ and /150 18000 3-5-2-11/ were perfiormed by
Ewrcfins Product Testing A%5, Denmark in April 2016
The tested products all comply with the requirements
of DIBt (October 2008) and /AgBBI (May 2010) for use
in applications directly exposed to indoor air.
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EN 45545-2
Railway applications - Fire protection on railway
vehicles

GaBits

GaBi ts 7 dataset documentation for the software
system and databases, LEP, University of Stuttgart
and thinkstep, Leinfelden-Echterdingen, 2016
{hitp:/idocumentation. gabi-software. comd)
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DIM EN 150 2001-2008-12: Quality management
systems — Requirements

150 14001
150 14001-2002-11: Environmental managemsent
systems — Requirements with guidance for use

150 16000 parts 3-6-3-11

Indoor air - Part 322011, Part 6:2011, Part 82006 and
Part 11:2006

Langzeitverhalten 2004

Alterungsbestindigkeit won EPS mit Langzeitnachweis,

Carbotech AG, Basel, 5-E-E.ch, 5t. Gallen, 2004

Long-term performance 2001

Long term performance and durability of EPS as a
lighteeight filling matenal, Tor Enk Frydenbund, Roald
Aazboe, EPS geofoam conference abstract, 2001

PlasticsEurope

Ewopean Association of polymer producers,
PlasticsEurope AISEL, Brussels,
www_plasticseurope.ong, 2016

PlasticsEurope 2013

Facisheet "Toxicity of Combustion Gases from PS5
foams”; published by PlasticsEurops AISBL;
Brussels/Belgium; January 2015

Waste Study 2011

Post-Consumer EPS Waste Generation and
Management in European Counfries 2008; Consultic,
2011

Institut Baven und Umwelt

Institut Bauen und Unmeeelt &V, Berlin{pub_):
Generation of Environmental Product Declarations
(EPDs);

WA | b-£pd.ge

150 14025

CIM EN 150 14025:2011-10: Environmental labels and
declarations — Type |ll ervironmental declarations —
Principles and proceduras

EH 15804

EM 15804:2012-34 +A1 201 3: Sustainability of
construction works — Envirenmental Product
Dedarations — Core nules for the product category of
construction products
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Additional Resources . Neopor®

For specification assistance, please contact:
Justin DeMarco, CSI CDT

(248) 595-9920

Justin.DeMarco@BASF.com

For detailed product information, please visit the
resource center on our website:

WWW.neopor-insulation.com/resources

For application specific information, visit:

WWwWWw.neopor-insulation.com/commercial
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