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Patrick Carlton White
Planner llI

Spotsylvania County, Va
540-507-7427

Patrick,

Please see the attached email conversations with the manufacturers of both PV panel models sPower will be utilizing on site,
confirming neither model contains GenX related materials. The third attachment is a DuPont Teflon Film 3-pager, which was the
attached document referred to in both email conversations. Again, neither panel model sPower will be using contain these Dupont
Teflon Films or any other GenX materials.

Thank you,

Anthony Bell

sPower
Permitting & Environmental Compliance Analyst

Attachments:
1) Correspondence with Daniel Chang; Senior US Technical Product Manager at Jinko Solar

2) Correspondence with Parikhit Sinha; Director, Sustainable Development, Environmental at First Solar

3) DuPont 3-pager; email attachment
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Attachment 1
Correspondence with Daniel Chang
Senior US Technical Product Manager
Jinko Solar



From: Daniel Chang

To: Josh Skogen

Cc: Anthony Bell; John McLaughlin

Subject: Re: Gen X (the chemical, not Charlie"s generation)
Date: Friday, December 21, 2018 3:23:06 PM

Hi Josh and Anthony,
No we do not use GenX in our products.

Alternatively, please send me a template of a document that has verbiage of what you would
like written and | can sign it.

Daniel

On Dec 21, 2018, at 2:02 PM, Josh Skogen <jskogen@spower.com> wrote:

Daniel,

We are preparing our final responses to the local concerns on our big Virginia project (Highlander).
We have a question for you about GenX chemicals (see below).

I've copied Anthony Bell from our permit team who can ask the more specific question.

Can you give us a hand?

From: Anthony Bell <anthony.bell@spower.com>

Sent: Friday, December 21, 2018 2:21 PM

To: Josh Skogen <jskogen@spower.com>

Cc: Daniel Menahem <dmenahem@spower.com>; Ben Saunders <ben.saunders@spower.com>;
Charlie Payne <cpayne@hirschlerlaw.com>; Charlie Payne <cpayne@hf-law.com>

Subject: RE: Gen X (the chemical, not Charlie's generation)

Hello Josh,

| just wanted to follow up on my email below about solar panel contacts at Jinko. Do you have any
contact info you could share so | could run down this GenX question?

Thanks again,

Anthony

From: Anthony Bell

Sent: Thursday, December 20, 2018 1:38 PM

To: Josh Skogen <jskogen@spower.com>

Cc: Daniel Menahem <dmenahem@spower.com>; Ben Saunders <ben.saunders@spower.com>;
'Charlie Payne' <cpayne@hirschlerlaw.com>; 'Charlie Payne' <cpayne@hf-law.com>
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Subject: RE: Gen X (the chemical, not Charlie's generation)
Hello Josh,

Do we have any contacts at Jinko who would be a good resource to ask about their panel
production? The Fawn Lake group has raised concerns about GenX, a chemical used is some Teflon-
based panels as a substitute for glass (see attached). I've already confirmed from our contacts at
First Solar that they do not use GenX materials in their panels, and I’'m pretty sure Jinko does not
either but would like to get similar confirmation.

| was told you’d be the right person to ask for contacts at Jinko.
Thanks for the help,

Anthony

From: Anthony Bell

Sent: Thursday, December 20, 2018 12:45 PM

To: Daniel Menahem <dmenahem@spower.com>; Ben Saunders <ben.saunders@spower.com>
Cc: Charlie Payne <cpayne@hirschlerlaw.com>; Charlie Payne <cpayne@hf-law.com>; Diana Lupe
<DLupe@hirschlerlaw.com>

Subject: Gen X (the chemical, not Charlie's generation)

So | did some research on Gen X:

GenX chemicals are classified as perfluorinated alkylated substances, commonly called PFAS. PFAS
are used as reagents for, and are byproducts of, Teflon production (the same Teflon as the coating
on your frying pans). Teflon is made by Chemours, formerly a subsidiary of DuPont, but has since
become independent. Chemours uses Teflon in their Teflon films, which is a substitute for glass in
solar panel production (see attached info sheet). The jury appears to be out regarding GenX’s
toxicity, and the EPA is currently establishing Health and Safety threshold levels for PFAS, including
GenX, and their toxicity.

The good news is, to the best | can tell, neither the First Solar nor the Jinko panels we’'ll be using for
the project use this Teflon glass substitute. I’'m going to reach out to Ricky at First Solar to confirm.
Daniel, do we have contracts at Jinko we can ask for confirmation?

Anthony Bell | Permitting Analyst
M: 801.557.7971
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Attachment 2
Correspondence with Parikhit Sinha
Director, Sustainable Development, Environmental
First Solar



From: Parikhit Sinha

To: Anthony Bell

Cc: Daniel Menahem; Ben Saunders

Subject: RE: [External] GenX question

Date: Thursday, December 20, 2018 1:15:47 PM

Hi Anthony. | received this question from another developer recently.

| can confirm that there are no GenX chemicals in First Solar PV panels. Some of our panels have
anti-reflective coatings but those coatings do not have GenX chemicals — their composition is similar
to automobile windshield rain-repellent.

Thanks.
Ricky

From: Anthony Bell <anthony.bell@spower.com>

Sent: Thursday, December 20, 2018 1:05 PM

To: Parikhit Sinha <Parikhit.Sinha@FIRSTSOLAR.COM>

Cc: Daniel Menahem <dmenahem@spower.com>; Ben Saunders <ben.saunders@spower.com>
Subject: [External] GenX question

External Email - if suspicious, please contact InfoSec@firstsolar.com.

Hello Ricky,

| hope all is well. | wanted to ask you for further guidance and information regarding First Solar
panels and concerns being voiced from concerned citizens:

The latest issue they’ve dug up is regarding GenX chemicals used in Teflon production and Teflon
films, which are used in some solar panels (See attached). From the information on First Solar panels
you've already given me, | can’t see any indication that you use these Teflon films in your panels... is
this correct? Can you confirm this, and if not, clarify the extent to which you utilize these GenX-
associated materials in your panels?

As always, thanks for the help,
Anthony Bell | Permitting Analyst
M: 801.557.7971
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Attachment 3
DuPont Teflon Spec Sheet
Referenced Email Attachment



DuPont Frontsheet Materials
DUPONT™ TEFLON® FILMS

Lightweight, Durable, Flexible Films Offer Greater Power Output

Photovoltaic Application

DuPont™ Teflon® ETFE and FEP fluoropolymer films are
rugged, clear thermoplastics that can be used as a
substitute for glass in the frontsheet of photovoltaic
modules. Teflon® films deliver a very high level of light
transmittance in the operating frequency range of the
solar cells which provides high power These films are
flexible, lighter and less fragile than glass and show very
little degradation over time. They offer excellent durability,
mechanical stability and reliability.
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DuPont™ Teflon® films are used to make solar panels for
portable applications and grid-connected systems.

Why Teflon® Fluoropolymer Films?
Flexibility

Excellent weathering performance
UV resistance

Tear strength

Chemical resistance

Dielectric properties

DuPont™ Teflon® fluoropolymer films are ideal as protective
frontsheets for solar modules because they have a unique
balance of properties. They are flexible, lightweight,
durable, easier to clean, and have superior power output.
Teflon® films have proven performance in both solar thermal
and photovoltaic (PV) applications, offering a preferred,
technologically advanced alternative to traditional glass.

Lightweight, Safer and Easy to Handle

ATeflon" film frontsheet on a typical 1600 mm x 800 mm
module weighs less than 150 grams. The same glass
frontsheet would weigh more than 10 kg. Not only is
Teflon® lightweight, it is also flexible and unbreakable. As a
result, corners will not chip, making it easier to install, and
it is safer to handle than glass, with no sharp edges.

UL Recognition

In addition, Teflon® fluoropolymer resins are recognized

by Underwriters Laboratories for meeting rigorous V-0
flammability classification safety standards and will help
prevent flame propagation in the event of a fire. Teflon® FEP
has a slower flame spread and lower heat of combustion
versus ETFE, which makes it an even more attractive
matenal in terms of flammability.



Figure 1. Light transmission of DuPont™ Teflon"” Films

Broad Transmission Spectrum of DuPom PV Topsheets
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Increased Power

Due to their lower refractive indices, Teflon® films transmit
light better than glass used in PV modules. Higher light
transmittance means increased photons are absorbed by
the solar cells and more power is produced. Teflon” FEP is
the highest transmissive frontsheet used in PV today.

In Figure 1, comparison data is shown on the light
transmussion of glass versus two different types of
DuPont™ Teflon® fluoropolymer films, Teflon” ETFE and
Teflon® FEP Low Fe float glass, which is commonly used
in solar modules, has less transmission than Teflon® ETFE,
and Teflon® FEP is 2% more transmissive than ETFE.

In Figure 2, comparison data is shown on the power
output of solar modules using the two different types of
Teflon® fluoropolymer film as frontsheets. The modules
covered using Teflon® FEP film show on average 5% more
power output than those covered with Teflon® ETFE, which
is commonly used in flexible solar modules.

Long Lasting

Teflon” fluoropolymer films will last for years without
degradation. In Figure 3, a study by the Institut fir
Solartechnik SPF shows the solar transmission of DuPont
Teflon™ FEP compared with low Fe float glass over 20
years of outdoor exposure. Not only does the DuPont
film perform better with a higher transmittance, it also
performs better over an extended period of time to deliver
increased power output vs. glass, hence improving long
term cost efficiency. Table 1 shows retention of tensile
and elongation properties after various Florida, USA
exposure times. Both Teflon” FEP and ETFE 50 pm films
show satisfactory performance after 15 years

Available Products

Films are supplied in roll form, and continuous lengths
allow for easy roll-to-roll processing. Widths are available
up to 1524 mm (63 inches) to fit a wide variety of module
sizes, and thicknesses are available from 13pm to 127pm
(0.5 to 5.0 mils).

Code Polymer Thickness

Figure 2. Power output of DuPont” Teflon" Films
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Other Key Properties

e Adhesion to EVA Encapsulants; Teflon® ETFE
fluoropolymer films are surface treated using a
proprietary treatment process, leading to superior
adhesion to EVA,

e Dielectric Properties: Excellent dielectric strength
helps make these films effective insulators.

¢ Mechanical Properties: Good mechanical strength
and dimensional stability have proven to last even
after 20 years of Florida exposure.

¢ Moisture Permeability: Both Teflon” ETFE and
FEP provide effective protection against moisture.
Teflon™ FEP provides 5 times more moisture barrier
than Teflon® ETFE.

e Cleanability: The lower surface energy of Teflon®
films also means they are harder to soll, and easier
to clean.

See Table 2 for a comparison of these and other important
physical properties of DuPont™ Teflon” FEP and ETFE
fluoropolymer films.

Figure 3. Solar transmission of DuPont™ Teflon™
FEP vs float glass over 20 year outdoor exposure

Solar Transmission of Teflon® FEP vs. Glass over 20 Years Outdoor
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PV3121 FEP 2 mil

PV3131 FEP 3 mil

PV3151 FEP 5 mil

PV3221 ETFE 2 mil

PV3251 ETFE 5 mil

dala courtesy of the Institut for Solartechnik SPF, Rapperswii, Switserland



Table 1: Florida Outdoor Exposures

Film Years Tensile Strength | Break Elongation | Tensile Strength | Break Elongation
Thickness of (%) Retention (%) Retention {%)
Polymer | (um) Exposure ™up | ™0 | MD | ™0 | MD | ™ | MD | 1D
FEP 50 0 214 18.6 270 290 100% 100% 100% 100%
FEP 50 5 20 138 365 310 93% 7A% 135% 107%
FEP 50 7 20 16.6 290 300 93% 89% 107% 103%
FEP 50 10 186 16.6 145 221 87% 89% 54% 76%
FEP 50 15 194 154 200 190 91% 83% 74% 66%
ETFE 50 0 61 635 418 440 100% 1009% 100% 100%
ETFE 50 15 576 595 364 370 94% 94% 87% 84%
Table 2: Product Attributes of Teflon” ETFE and FEP Film
Product Attribute Test Method Test ltem ETFE FEP
Refractive Index 140 134
Moisture Permeability ASTM F372 at 100°F 50 micron (2 mil) 78 15
90% RH in g/m/day
Flammability UL 94 (resin) V-0 V0
ASTM D-2863 Limiting Oxygen Index 30% 95%
ASTM D-635 Horizontal rate of buming 10 mm; >5 sec 5 mm; >5 sec
ASTM D-2015 Heat of combustion
Btu/lb 6200 2200
K calfkg 3441 1221
Adhesion to EVA Instron Mode of failure No EVA adhesion No EVA adhesion
failure; film breaks | failure; film breaks
Continuous Operating Temperature °C Resin 150 °C 205°C
Dielectric Strength 0.25 mm 64 kV/mm 71-79 kV/mm
3.18 mm 15 kKV/mm 2021 kKWfmm




For more information about Teflon® or other DuPont Photovoltaic Solutions:
Tollfree: 888-387-8337

International: 1-302-996-7918

Fax: 1-302-355-4056

photovoltaics.dupont.com

Cogyright® 2009 DuPont or its affiliates. All rights resenved. The DuPont Gval Logo. DuPent™. The miracles of sclence™. -energy for a thriving workd™: and Tefion” are trademarks of registored trademarks
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