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

Sent: Friday, January 25, 2019 1:54 PM 

To: Patrick White 

Cc: Wanda Parrish; Charlie Payne; Daniel Menahem; Ben Saunders 

Subject: FW: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar 

Panels - Desert Sunlight 2015 

Attachments: Johnson 2013 TetraTech BAS Report.pdf; PV EHS One pager Final.pdf 

 

Patrick, 

 

Please share the attached Tetra Tech BAS study with Mr. Hammond, I believe it fits the description of 

the specific study he keeps asking for: PV panels were run-over with a sheepsfoot compactor and the 

broken fragments were then analyzed with the EPA’s TCLP and STLC procedures. 

 

The study found broken module pieces remain encapsulated (the glass-laminate-glass bond is 

maintained). The glass-laminate-glass “sandwich” remains intact.  Although the panels broke when the 

cleats of the sheepsfoot cut-out some pieces, these cut-out pieces still remained as intact “sandwiches” 

(the glass-laminate-glass bond held). Roughly, 1/3 of the panel broke into smaller sandwiches, while 2/3 

remained as an intact panel. The broken pieces, the smaller sandwiches, were then analyzed using the 

EPA’s TCLP and STLC procedures and were found to be non-hazardous. 

 

To me, this seems to be the desired methodology Mr. Hammond described in his conversation with Dr. 

Fthenakis (which he mentioned below) so please include him on the distribution when you forward this 

to Dewberry and the rest of your team internally. 

 

Also, please share Ricky’s response to the inquiry regarding the tornado event in California : “ First Solar 

recycled approximately 135,000 modules from the tornado event. The site owner organized the site 

cleanup and disposed of debris that was not recycled, recovering both large and small 

pieces.  Composite sampling of soil and module pieces from the tornado event passed TCLP.  An 

environmental NGO contacted Bureau of Land Management and reported no indication of soil 

contamination (http://www.basinandrangewatch.org/DesertSunlight.html)” 

 

I know Mr. Hammond had tried to contact First Solar with information regarding this specific tornado 

event with no response. 

 

Also, as an aside, please note that the owner of the project was able to recycle 135,000 panels from this 

event. 

 

Lastly, since Mr. Hammond continues to reference Caribbean hurricane events, I wanted to share 

success stories of many PV installations that survive these storms with no, or minimal damage: 

http://gamechangesolar.com/news-gamechange-hurricane-michael.php 

http://energia.pr.gov/wp-content/uploads/2017/12/IN20170002A59-COMENTARIOS-Horizon-Energy-

LLC.pdf 

https://sonnedix.com/impact/give-it-up-for-puerto-rico/ 

 

I understand that the conditions prohibit the use of Cadmium Telluride panels, but seeing as this email 

went out before the Planning Commission decision I still wanted to see it through and get the facts out 

there. 



 

Best, 

 

Anthony 

 

 

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

Sent: Wednesday, January 16, 2019 6:02 AM 

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

Cc: Becky Campbell <Rebecca.Campbell@firstsolar.com>; John Sakers 

<John.Sakers@FIRSTSOLAR.COM>; Daniel Menahem <dmenahem@spower.com> 

Subject: RE: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert 

Sunlight 2015 

 

Hi Anthony. 

 

For item 1 below, encapsulation refers to the integrity of the glass-laminate-glass bond that sandwiches 

the semiconductor.  Please see the attached TetraTech BAS report which indicates broken module 

pieces remain encapsulated (glass-laminate-glass bond is maintained; p. 1) after severe crushing by a 

landfill compactor.  The samples pass TCLP. 

 

For item 2 below, First Solar recycled approximately 135,000 modules from the tornado event. The site 

owner organized the site cleanup and disposed of debris that was not recycled, recovering both large 

and small pieces.  Composite sampling of soil and module pieces from the tornado event passed 

TCLP.  An environmental NGO contacted Bureau of Land Management and reported no indication of soil 

contamination (http://www.basinandrangewatch.org/DesertSunlight.html) 

      

For item 3 below, use of metals in PV modules is commonplace, either in the semiconductor or electrical 

connections between solar cells. PV modules are designed and tested for long-term durability, and 

operations and maintenance procedures are used to identify and remove non-functioning modules from 

the field (see EHS one-pager attached).   

 

Thanks. 

Ricky 

 

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

Sent: Monday, January 14, 2019 4:36 PM 

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

Subject: RE: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert 

Sunlight 2015 

 

Excellent, thank you. We appreciate the help. 

 

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

Sent: Monday, January 14, 2019 3:59 PM 

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



Subject: RE: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert 

Sunlight 2015 

 

Hi Anthony.  I am inquiring internally and will get back to you mid-week. 

 

Thanks. 

Ricky 

 

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

Sent: Monday, January 14, 2019 8:56 AM 

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

Subject: FW: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert 

Sunlight 2015 

 

Hello Ricky,  

 

Hope all is well. I was wondering if you could provide some further assistance and insight for our project, 

specifically on the Desert Sunlight project hit by a tornado. David Hammond (see his entire email below) 

is one of the citizens who continuously brings up the Cadmium Telluride issue. He insists that the 

encapsulation of CdTe does not work and requires proof. Several times he has asked for a study which, 

as afar a I know, does not exist where broken panels are taken and the remaining CdTe is extracted from 

the panel to calculate how much was lost during breakage. Are you aware of any such study?  

It would be incredibly helpful to our efforts if you could provide the evidence Mr. Hammond is pressing 

for in the form of any of the below: 

1) Evidence that CdTe remains encapsulated and bonded to the glass even during breakage 

2) Data (perhaps soil samples) that no CdTe was released into the soil during this tornado event  

3) A statement from First solar regarding the incident below, any environmental concerns, or a 

statement on encapsulation in general. 

 

Thanks again for all the help, as always, 

 

 

Anthony Bell  
Permitting & Environmental Compliance Analyst 

M: 801.557.7971 

 
 

 

From: Daniel Menahem <dmenahem@spower.com>  

Sent: Sunday, January 13, 2019 4:27 PM 

To: Garret Bean <gbean@spower.com>; Ben Saunders <ben.saunders@spower.com>; Anthony Bell 

<anthony.bell@spower.com> 

Subject: Fwd: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert 

Sunlight 2015 

 



 

Daniel Menahem | Sr Manager, Solar Development 

O: 801.679.3513 

M: 202.390.7772  

-------------------------------------------------------------------------------------------------------------------------- 

S•POWER 

Sustainable Power Group 

2180 South 1300 East, Suite 600 

Salt Lake City, UT 84106 

www.sPower.com 

 

Begin forwarded message: 

From: Charlie Payne <cpayne@hirschlerlaw.com> 

Date: January 13, 2019 at 16:04:43 MST 

To: "'Daniel Menahem (dmenahem@spower.com)'" <dmenahem@spower.com> 

Subject: FW: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar 

Panels - Desert Sunlight 2015 

See below 

 

 

Sent with BlackBerry Work 

(www.blackberry.com) 

 

From: Timothy J. McLaughlin 

<McLaughlinTJ@Spotsylvania.va.us<mailto:McLaughlinTJ@Spotsylvania.va.us>> 

Date: Sunday, Jan 13, 2019, 5:48 PM 

To: Charlie Payne <cpayne@hirschlerlaw.com<mailto:cpayne@hirschlerlaw.com>> 

Subject: [EXTERNAL] Fwd: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - 

Desert Sunlight 2015 

 

 

 

Sent from my iPad 

 

Begin forwarded message: 

 

From: Dave Hammond 

<davehammond@gmail.com<mailto:davehammond@gmail.com>> 

Date: January 13, 2019 at 5:37:39 PM EST 

To: <grenewpc@gmail.com<mailto:grenewpc@gmail.com>>, 

<2012sheriffsmith@gmail.com<mailto:2012sheriffsmith@gmail.com>>, Travis Bullock 

<TravAAU@cox.net<mailto:TravAAU@cox.net>>, 

<berkeleymaddox@gmail.com<mailto:berkeleymaddox@gmail.com>>, 

<spotsysalem@gmail.com<mailto:spotsysalem@gmail.com>> 

Cc: Greg Benton <TBenton@spotsylvania.va.us<mailto:TBenton@spotsylvania.va.us>>, 



"Paul D. Trampe" 

<PTrampe@spotsylvania.va.us<mailto:PTrampe@spotsylvania.va.us>>, 

<cyakabouski@spotsylvania.va.us<mailto:cyakabouski@spotsylvania.va.us>>, 

<kmarshall@spotsylvania.va.us<mailto:kmarshall@spotsylvania.va.us>>, "Timothy J. 

McLaughlin" 

<McLaughlinTJ@spotsylvania.va.us<mailto:McLaughlinTJ@spotsylvania.va.us>>, David 

Ross <David.Ross@spotsylvania.va.us<mailto:David.Ross@spotsylvania.va.us>>, 

<Gskinner@spotsylvania.va.us<mailto:Gskinner@spotsylvania.va.us>>, 

<BOS@spotsylvania.va.us<mailto:BOS@spotsylvania.va.us>>, Wanda Parrish 

<wparrish@spotsylvania.va.us<mailto:wparrish@spotsylvania.va.us>>, Patrick White 

<pwhite@spotsylvania.va.us<mailto:pwhite@spotsylvania.va.us>>, Paulette Mann 

<pmann@spotsylvania.va.us<mailto:pmann@spotsylvania.va.us>>, 

<planning@spotsylvania.va.us<mailto:planning@spotsylvania.va.us>> 

Subject: Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert Sunlight 

2015 

 

Spotsylvania Planning Commissioners -- 

 

I have been looking for months for scientific evidence that the "encapsulation" that 

sPower claims has been scientifically proven. They claim that a single sheet of plastic 

attached to the bottom layer of glass prevents the panel from shattering, and that all of 

the Cadmium remains inside a broken solar panel. Their analogy is a car windshield that 

will break, but not shatter. 

 

I presented my 'nightmare scenario' to you several weeks ago in which a tornado or 

other severe weather event hits the solar power plant and the panels are destroyed and 

strewn over a large debris field. Then, severe contamination of the soil and water occurs 

because the cleanup effort is limited to picking up the large pieces of glass, and not 

every piece of debris. If the Cadmium is not effectively "encapsulated", then a very 

rigorous cleanup effort will be required, not a quick cleanup of the big stuff. 

 

I found that a tornado has indeed hit a large solar power plant containing Cadmium 

Telluride thin-film solar panels manufactured by First Solar. The facility is called Desert 

Sunlight, it is located in the Mojave Desert in California, and has a capacity of 550 MW. 

An EF-0 tornado with a windspeed above 80 mph hit a corner of the facility and 

destroyed 170,000 CdTe solar panels. 

 

The following document contains some information about the incident and a picture of 

the damage. NextEra Energy described the incident in an article about their role in 

helping to clean up the damage, since they co-own the facility. 

 

Tornado Destroys 170,000 Cadmium Telluride Solar Panels - Desert Sunlight 

2015<https://drive.google.com/open?id=1GCBIxf8PyWQk0dXRsXfIih7B7hcGFmtb> 

 

You can see from the close-up view of the damage that there are pieces of broken solar 

panels laying on the ground. 

 

I have not been able to find any more information about this incident. I asked the 



Bureau of Land Management for information a few months ago since the facility is 

located on BLM land, but they have not responded to my request. I have also asked First 

Solar for information on the 'encapsulation' that has been claimed by the solar industry 

(including the North Carolina Clean Technology Center that sPower referenced in their 

Cadmium Safety document), but First Solar has not responded with any information. 

First Solar not only manufactured the solar panels used, but they are also the operators 

of the site. They are very well aware of this incident, the damage that was caused, and 

any environmental problems that were caused. However, they are not talking. 

 

At the last Planning Commission hearing, Dr. Fthenakis (sPower's solar expert) stated 

that he has done extensive research about the encapsulation of Cadmium Telluride 

inside the two layers of glass. After the meeting, I asked Dr. Fthenakis for any references 

that show the Cadmium remains inside the solar panels following a catastrophic 

weather event like a tornado, hurricane, etc. He told me that all of his research has been 

done for encapsulation of Cadmium during a fire, and that he is not aware of any work 

that evaluates encapsulation efficiency following a severe storm. sPower included Dr. 

Fthenakis' report on Cadmium encapsulation during a fire in their Cadmium Safety 

report. 

 

Note that the tornado that hit Desert Sunlight was the lowest category for a tornado 

(EF-0) and it still destroyed 170,000 solar panels. It does not take a major hurricane, like 

those that his the Caribbean, to cause extensive damage. There was a quote in the 

NextEra Energy article: “We were lucky that the tornado only impacted the corner of 

the facility, the extent of damage was significant.” 

 

Once again, I ask you to prohibit the use of all thin-film type solar panels, which is what 

Culpeper County did in their Special Use Permit for the Greenwood Solar project that 

was recently approved. The risk of contamination of the soil and water is too great 

without clear scientific studies that prove that the Cadmium Telluride is effectively 

encapsulated in the solar panels after they are destroyed by a severe weather event. 

 

Regards, 

David Hammond 

11416 Seymour Lane 

Spotsylvania, VA 22551 

 

 

-- 

This email was Malware checked by UTM 9. 

http://www.sophos.com<http://www.sophos.com> 

 

Charles W. Payne, Jr. 

D: 540.604.2108 

cpayne@hirschlerlaw.com 

 

Hirschler 

725 Jackson Street, Suite 200 | Fredericksburg, VA 22401-5720 

P: 540.604.2100 | F: 540.604.2101 | hirschlerlaw.com<http://www.hirschlerlaw.com> 

http://hirschlerlaw.com/


 

 

Hirschler Fleischer, A Professional Corporation Confidentiality Note: This e-mail and any 

attachments are confidential and may be protected by legal privilege. If you are not the 

intended recipient, be aware that any disclosure, copying, distribution or use of this e-

mail or any attachment is prohibited. If you have received this e-mail in error, please 

notify us immediately by returning it to the sender and delete this copy from your 

system. Thank you for your cooperation. 
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Product life 

cycle stage 

Environmental, health 

& safety (EHS) data 

Thin Film CdTe 

PV 

Silicon PV 

Manufacturing Quality, 

environmental, health 

& safety standards 

ISO 9001, ISO 14001, ISO 45001 

Product composition1 97% glass, 3% 

polymer, 0.13% 

semiconductor 

(<0.1% cadmium 

content) 

76% glass, 10% 

polymer, 8% 

aluminum, 

5% silicon, 1% 

copper, <0.1% 

silver, tin, lead  

Use Reliability & durability 

standards 

UL 1703, IEC 61215, IEC 61730 

Operations and 

Maintenance 

Power output forecasting and 

monitoring, and visual inspection 

End-of-Life Tested for disposal2 TCLP3 (22% of 

cadmium limit) 

TCLP3 (60-220% 

of lead limit) 

Commercial recycling First Solar 

Recycling, SEIA 

National PV 

Recycling 

Program 

SEIA National PV 

Recycling Program 

Decommissioning cost Columbia 

University, ERM 

Oak Ridge 

National Lab 

Overall EHS impact 

assessments 

BNL/NREL, NC 

State University 

NC State 

University 

 

                                                      
1 http://www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels 
2 http://dx.doi.org/10.1109/JPHOTOV.2015.2479459 
3 USEPA Method 1311 Toxicity Characteristic Leaching Procedure (TCLP) 

EHS Comparison of Thin Film 
and Silicon Photovoltaics 

 

 

First Solar Facts & Figures 



Q: WHAT MAKES FIRST SOLAR’S THIN FILM 
PV MODULES COMPETITIVE?

A: First Solar thin film modules are 
manufactured using a fully integrated and resource 
efficient process which enables affordable, high volume 
production with the lowest environmental impacts in the 
industry. In addition, First Solar’s high efficiency thin film 
modules are proven to deliver more usable energy per 
watt than conventional silicon-based modules, resulting in 
a lower levelized cost of electricity ($/MWh).

Source: Dirnberger et al., “On the impact of solar spectral irradiance on the yield 
of different PV technologies,” Solar Energy Materials & Solar Cells, vol. 132 pp. 
431–442, 2015.

Q: WHAT ARE THE ENVIRONMENTAL 
BENEFITS OF THIN FILM PV TECHNOLOGY?

A: First Solar’s advanced thin film PV 
solutions are the industry’s leading eco-efficient 
technology due to their superior energy yield, competitive 
cost and smallest life cycle environmental impacts. By 
using less grid electricity during manufacturing, First 
Solar modules have the smallest carbon footprint, fastest 
energy payback time and lowest life cycle water use and 
air pollutant emissions of any PV technology.

Sources: Louwen, Atse, Ruud E.I. Schropp, Wilfried G.J.H.M. van Sark, and André 
P.C. Faaij. “Geospatial Analysis of the Energy Yield and Environmental Footprint 
of Different Photovoltaic Module Technologies”. Solar Energy 155 (October 
2017): 1339–53. https://doi.org/10.1016/j.solener.2017.07.056.

Leccisi, Enrica, Marco Raugei, and Vasilis Fthenakis. “The Energy and 
Environmental Performance of Ground-Mounted Photovoltaic Systems—A Timely 
Update”. Energies 9, Nr. 8 (08 August 2016): 622. https://doi.org/10.3390/
en9080622.

Q: HOW DOES CDTE DIFFER 
FROM CADMIUM?

A: First Solar modules contain cadmium telluride 
(CdTe) which is a stable compound that is insoluble in water 
and has an extremely high chemical and thermal stability. 
These properties limit its bioavailability and potential for 
exposure. First Solar modules contain very little CdTe. The 
semiconductor layer in First Solar modules is a few microns 
thick, equivalent to 3% the thickness of a human hair. 
Additionally, the thin film semiconductor is encapsulated 
between two sheets of glass and sealed with an industrial 
laminate, further limiting the potential for release into the 
environment in the event of fire or breakage.

Source: Kaczmar, “Evaluating the Read-Across Approach on CdTe Toxicity for CdTe 
Photovoltaics,” in SETAC North America 32nd Annual Meeting, Boston, 2011.

Q: ARE THIN FILM MODULES DURABLE 
IN THE FIELD?

A: Yes. First Solar modules are tested for 
safety during breakage, fire, flooding and hail storms, and 
meet rigorous long-term durability and reliability testing 
standards. Module breakage is rare and occurs in ~1% 
of modules over 25 years (0.04% per year), with more 
than one-third of breakages occurring during shipping and 
installation. During operation, breakages typically consist 
of impact fractures whereby the module remains bound 
together by the industrial laminate.

Source: Sinha, P, and A. Wade. 2015. Assessment of leaching tests for 
evaluating potential environmental impacts of PV module field breakage. IEEE J. 
of Photovoltaics, Vol. 5(6), 1710-1714.

Q: IS THIN FILM PV TECHNOLOGY SAFE 
FOR THE ENVIRONMENT?

A: Yes. More than 40 researchers from 
leading international institutions have confirmed the 
environmental benefits and safety of First Solar’s thin 
film PV technology over its entire life cycle; during normal 
operation, exceptional accidents such as fire or module 
breakage, and through end-of-life recycling and disposal. 
First Solar provides the PV technology of choice for 
leading utilities and power buyers such as Southern 
Power Co., NRG Energy, and Capital Dynamics. With more 
than 17,000MW sold worldwide, First Solar modules have 
a proven record of safe and reliable performance.

Source: http://www.firstsolar.com/Resources/Sustainability-
Documents?ty=Peer+Reviews&re=&ln=

Q: CAN FIRST SOLAR MODULES BE 
RECYCLED AT END-OF-LIFE?

A: Yes. First Solar offers global, 
competitively-priced and flexible PV module recycling 
services. First Solar has a long-standing leadership 
position in PV recycling with over a decade of experience 
in operating high-value PV recycling facilities on a global 
and industrial scale. First Solar’s high-value recycling 
process recovers more than 90% of a PV module for 
reuse in new modules and glass products. 

Source: Sinha, Parikhit, Sukhwant Raju, Karen Drozdiak, and Andreas Wade. 
“Life cycle management and recycling of PV systems”. PV Tech, 19 December 
2017. https://www.pv-tech.org/technical-papers/life-cycle-management-and-
recycling-of-pv-systems.

THIN FILM PHOTOVOLTAIC 
TECHNOLOGY FAQ

firstsolar.com | info@firstsolar.com

CdTe
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1 http://www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels 
2 http://dx.doi.org/10.1109/JPHOTOV.2015.2479459 
3 USEPA Method 1311 Toxicity Characteristic Leaching Procedure (TCLP) 
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Q: WHAT MAKES FIRST SOLAR’S THIN FILM 
PV MODULES COMPETITIVE?


A: First Solar thin film modules are 
manufactured using a fully integrated and resource 
efficient process which enables affordable, high volume 
production with the lowest environmental impacts in the 
industry. In addition, First Solar’s high efficiency thin film 
modules are proven to deliver more usable energy per 
watt than conventional silicon-based modules, resulting in 
a lower levelized cost of electricity ($/MWh).


Source: Dirnberger et al., “On the impact of solar spectral irradiance on the yield 
of different PV technologies,” Solar Energy Materials & Solar Cells, vol. 132 pp. 
431–442, 2015.


Q: WHAT ARE THE ENVIRONMENTAL 
BENEFITS OF THIN FILM PV TECHNOLOGY?


A: First Solar’s advanced thin film PV 
solutions are the industry’s leading eco-efficient 
technology due to their superior energy yield, competitive 
cost and smallest life cycle environmental impacts. By 
using less grid electricity during manufacturing, First 
Solar modules have the smallest carbon footprint, fastest 
energy payback time and lowest life cycle water use and 
air pollutant emissions of any PV technology.


Sources: Louwen, Atse, Ruud E.I. Schropp, Wilfried G.J.H.M. van Sark, and André 
P.C. Faaij. “Geospatial Analysis of the Energy Yield and Environmental Footprint 
of Different Photovoltaic Module Technologies”. Solar Energy 155 (October 
2017): 1339–53. https://doi.org/10.1016/j.solener.2017.07.056.


Leccisi, Enrica, Marco Raugei, and Vasilis Fthenakis. “The Energy and 
Environmental Performance of Ground-Mounted Photovoltaic Systems—A Timely 
Update”. Energies 9, Nr. 8 (08 August 2016): 622. https://doi.org/10.3390/
en9080622.


Q: HOW DOES CDTE DIFFER 
FROM CADMIUM?


A: First Solar modules contain cadmium telluride 
(CdTe) which is a stable compound that is insoluble in water 
and has an extremely high chemical and thermal stability. 
These properties limit its bioavailability and potential for 
exposure. First Solar modules contain very little CdTe. The 
semiconductor layer in First Solar modules is a few microns 
thick, equivalent to 3% the thickness of a human hair. 
Additionally, the thin film semiconductor is encapsulated 
between two sheets of glass and sealed with an industrial 
laminate, further limiting the potential for release into the 
environment in the event of fire or breakage.


Source: Kaczmar, “Evaluating the Read-Across Approach on CdTe Toxicity for CdTe 
Photovoltaics,” in SETAC North America 32nd Annual Meeting, Boston, 2011.


Q: ARE THIN FILM MODULES DURABLE 
IN THE FIELD?


A: Yes. First Solar modules are tested for 
safety during breakage, fire, flooding and hail storms, and 
meet rigorous long-term durability and reliability testing 
standards. Module breakage is rare and occurs in ~1% 
of modules over 25 years (0.04% per year), with more 
than one-third of breakages occurring during shipping and 
installation. During operation, breakages typically consist 
of impact fractures whereby the module remains bound 
together by the industrial laminate.


Source: Sinha, P, and A. Wade. 2015. Assessment of leaching tests for 
evaluating potential environmental impacts of PV module field breakage. IEEE J. 
of Photovoltaics, Vol. 5(6), 1710-1714.


Q: IS THIN FILM PV TECHNOLOGY SAFE 
FOR THE ENVIRONMENT?


A: Yes. More than 40 researchers from 
leading international institutions have confirmed the 
environmental benefits and safety of First Solar’s thin 
film PV technology over its entire life cycle; during normal 
operation, exceptional accidents such as fire or module 
breakage, and through end-of-life recycling and disposal. 
First Solar provides the PV technology of choice for 
leading utilities and power buyers such as Southern 
Power Co., NRG Energy, and Capital Dynamics. With more 
than 17,000MW sold worldwide, First Solar modules have 
a proven record of safe and reliable performance.


Source: http://www.firstsolar.com/Resources/Sustainability-
Documents?ty=Peer+Reviews&re=&ln=


Q: CAN FIRST SOLAR MODULES BE 
RECYCLED AT END-OF-LIFE?


A: Yes. First Solar offers global, 
competitively-priced and flexible PV module recycling 
services. First Solar has a long-standing leadership 
position in PV recycling with over a decade of experience 
in operating high-value PV recycling facilities on a global 
and industrial scale. First Solar’s high-value recycling 
process recovers more than 90% of a PV module for 
reuse in new modules and glass products. 


Source: Sinha, Parikhit, Sukhwant Raju, Karen Drozdiak, and Andreas Wade. 
“Life cycle management and recycling of PV systems”. PV Tech, 19 December 
2017. https://www.pv-tech.org/technical-papers/life-cycle-management-and-
recycling-of-pv-systems.
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