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INTRODUCTION 

The following pre-application neighborhood meeting summary provides a synopsis of the August 22, 2024 

public meeting, including input received, for the Rancho Viejo Solar Project in Santa Fe County, 

New Mexico.  

PUBLIC INVOLVEMENT PROCESS 

To provide notice of the meeting, letter notices were sent via first class mail on August 5, 2024, to all 

landowners within a 500-foot buffer around the land parcel to be leased for the proposed project and the 

Registered Organizations and Community Organizations identified by Santa Fe County. AES also created a 

web page with a comment form and email address dedicated to Rancho Viejo Solar Project questions. The 

notice letter included the web page address. Public meeting notices are shown in Appendix A. Additionally, 

AES staff appeared on both the Richard Eeds show on Talk 1260 & 103.7 KTRC on Wednesday, August 

21, 2024 and KSWV 810 & 99.9 on August 22, 2024 to discuss the project and invite the greater public to 

the community meeting. AES also directly informed the leadership of the Clean Energy Coalition of Santa 

Fe County and invited them and their membership via email on August 6, 2024. The project website 

provided a brief project description, a project map, a comment submission field, and contact information 

for the project team. AES posted the meeting notification on the project webpage with a link to register for 

the live stream. 

The public pre-application neighborhood meeting was held on August 22, 2024, from 5:00 p.m. 

to 7:00 p.m. at the Santa Fe Community College’s Jemez Meeting Room. One hundred and forty members 

of the public attended the meeting, in addition to AES and SWCA representatives. Documentation of public 

meeting attendance is provided in Appendix B. The meeting began with a 45-minute presentation to discuss 

the project’s location, equipment specifications, resource studies, county conditional use permit application 

process, project schedule, economic and environmental benefits. After the presentation, comments and 

questions were solicited from the attendees. The question-and-answer period lasted for two hours. The 

meeting was live streamed via Microsoft Teams. A video recording of the meeting will be made available 

on the website, along with a pdf of the presentation slides.  

COMMENTS 

All questions and comments that were submitted to the project team are included in Appendix C. Review 

and analysis of the comments received indicate that the public input falls under six general themes: 1) fire 

risk, 2) power purchase agreement, 3) infrastructure/technology, 4) conditional use permit application 

process, 5) environmental impacts and 6) insurance, property values and funding. The following 

paraphrased comment summaries reflect the questions and comments received prior to and during the 

neighborhood meeting and subsequent comment period.   

Questions/comments concerning fire risk: 

• Use of outdated fire risk map 

• Fires caused by other AES facilities  

• Emergency evacuation routes; emergency response protocols 

• There are high winds year-round here 

• Santa Fe County- lack of EMP or HazMat Plan 

• Release of toxic materials from materials burning or fire suppression 

• Hazards haven’t been well explained 
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• Lithium-ion batteries are unsafe 

• Proximity to residences 

• Risk of explosions, flying sparks, smoke 

• Insufficient water storage for fire suppression 

• Risk from overhead transmission lines 

• AES’s safety record 

Questions/comments concerning power purchase agreement: 

• Agreement process with PNM 

• Where will electricity go? 

• How many homes will be powered by this project? 

• Why not put panels on homes instead? 

Questions/comments concerning infrastructure/technology: 

• Schedule of infrastructure replacement/upgrades 

• Required testing and certifications 

• Proximity to homes, community objections and effects thereof 

Questions/comments concerning the county’s conditional use permit application process: 

• Should be a collaborative process 

• County should be more rigorous during review 

• AES should provide third-party information on the project website 

Questions concerning the project’s environmental impact: 

• Project will contaminate and squander limited water resources 

• Fossil fuels are used to construct project infrastructure 

• Wildlife disruption and mortality 

• Hazards from proximity to fire, dust, chemicals 

• Background noise generated by the project 

• Use of herbicides 

• Decommissioning procedures 

• BESS as a part of the energy transition 

Questions concerning insurance and property values, funding: 

• Cost of insurance will go up  

• Project will lower nearby property values 

• Has AES considered other sites 

• Use of industrial revenue bonds, AES insurance 

• Effects on the salability of homes 

• Intended use of land purchased but not utilized by AES 



 

 

APPENDIX A 

Meeting Notice  
 

  



 

 

Screenshot of meeting announcement from AES project website, available at https://www.aes.com/new-

mexico/project/rancho-viejo-solar. 

 

  



Letter notices sent via first class mail on Monday, August 5th, 2024 to 11 community 

organizations’ addresses provided by the Santa Fe County Technical Advisory County 

and residences within 500 feet of the proposed site’s land parcels, for a total of 
339 recipients.  



 

 

 



 

 

APPENDIX B 

Public Meeting Sign-In Sheets  
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Comments Received 
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

Comments Received via Comment Form at Meeting 

1 
N. 

Harrison 

The placement in the midst of and adjacent to so 
many residential buildings is totally inappropriate. I 
am very in favor of solar and have my own ground 

array connected to the grid. 

*Not applicable for this set of comments. 

Project siting is being completed in accordance 
with all applicable land use regulations and 

requirements. 

The BESS has been sited 1.5 miles from the 
nearest residence allowing for substantial buffer. 

AES supports all forms of solar energy, including 
residential units, however those grid-connected 

systems without battery storage backup still 
depend on the grid for energy (and the prevailing 

source of generation at the time, whether it be 
natural gas, coal, or wind) at nighttime. This project 

contributes to maximizing renewable energy 
generation to rate payers at all hours.  

2 

J. Cormier 

Why use a 2014 map for low fire risk? Climate 
change has changed the risk. 

- 

The map shown is the Santa Fe County 
Wilderness Urban Interface Areas map dated June 
6, 2023, with source data from U.S. Forest Service 

2014 Landfire Mapping 

3 
If PNM is not interested in buying from AES can 

any state buy the electricity? 
- 

No. The Project will bid into the next PNM RFP 
and require a contract with them to build the 

project.  

4 
How many fires (large scale) in the 10 years since 

operating? 
- 

AES does not have this data, but presented a slide 
based on information tracked by the Electric Power 

Research Institute: 
https://storagewiki.epri.com/index.php/BESS_Failu

re_Incident_Database 

5 
What will AES do to determine an emergency exit 

plan for the nearby communities? 
- 

AES does not anticipate a need for community 
evacuation given installed technology, 

requirements for satisfying NFPA 855 code and UL 
certification for its equipment, as well as overall 

safety designed into the site plan and the 1.5-mile 
distance to the nearest residence from the BESS. 

AES has drafted a Pre-Incident Plan and First 
Responder Mitigation Guidelines and will continue 
to work with Santa Fe County and Fire Department 

to ensure appropriate plans are in place.  

6 K. Rodney 
Does PNM have (currently) the infrastructure to 
utilize this project? If not, how long would it take 

PNM to upgrade their infrastructure? 
- 

Per the Interconnection Agreement for the project, 
estimated timeline for construction of PNM system 

upgrades is 24 months. All required PNM 
upgrades will be made in advance of project 

commercial operations. 
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

7 

M. 

Schneiden 

Neighbors and general public should consider 
being collaborative and not 100% self-intent 

- No comment 

8 
AES should go the extra mile to ensure facility is 

constructed and operated using BEP) 
- 

AES team is uncertain as to what is being 
referenced by BEP. 

9 
County should be demanding and rigorous in their 

review and approval with conditions 
- 

No specific comment. AES supports the County in 
determining its appropriate review process and 

consideration of conditions upon approval. 

10 

R. 

Greenber

g 

Where exactly will the electricity go? How many 
homes will be potentially powered? Why not spend 

the money and resources to solarize all of the 
homes in the area instead? 

- 

Electricity generated by the facility will feed into the 
115kV Zia – Valencia transmission line through 

which power flows into the Zia – Rodeo substation 
on Richards Ave. in Santa Fe, where high voltage 
energy will be stepped down to distribution level 

medium voltage for use on the local network within 
Santa Fe. Surplus energy beyond real-time 

demand at that substation will continue to support 
the rest of the PNM network.  

11 

D. Willford 

Fire danger with no HAZMAT available in Santa Fe 
County, wind excessive almost year-round 

 
- 

Safety design features and required compliance 
with NFPA 855 and other fire codes, in addition to 

UL9540 certification listings, minimize risk of 
thermal runaway and fire escaping containment.  

Project is located in the area of lowest fire risk per 
County Fire Risk map. Moreover, the BESS is 

being installed within a graveled area with 
perimeter access roads serve as a fire break. 

Potential vegetation and rubbish and other external 
fire hazards are considered in the Hazard 

Mitigation Analysis. 

12 Surrounding water contamination - 

A Stormwater Pollution Prevention Plan (SWPPP) 
would be prepared in compliance with the state’s 

Construction General Permit, and Clean Water Act 
Section 402, National Pollutant Discharge 

Elimination System (NPDES). The SWPPP would 
identify best management practices (BMPs) to 

minimize potential impacts to surface and 
groundwater. 

Project does not otherwise contain operating 
equipment or operational fluids at risk of ground 

water contamination. Vast majority of all equipment 
is solid-state material, Lubricating oils for 

transformers will have self-containment basins.   
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

13 
Fossil fuels used in construction of all materials 

used in production of panels, batteries, etc 
- 

Petroleum products are obviously used in many of 
the products comprising both the BESS and solar 

plants. If the concern is about global warming 
effects, it should be understood that the problem 
with fossil "fuels" is the part where you light them 
on fire. Using petroleum to manufacture plastics 
and other products becomes no different than 

mining and manufacturing using other extracted 
commodities from the earth. The problem arises 
from the combustion of the petroleum which is 
precisely why we instead construct renewable 
solar and battery plants which do not require 

combustion in their operation.   

14 

J. Kehos 

If your energy systems are held to national safety 
standard, then why the fires and releases of 

mercury (as in Puerto Rico)? 
- 

 There are different standards governing different 
assets, operations and jurisdictions. AES and the 

Rancho Viejo project will comply with all the latest, 
applicable fire codes and industry standards for 
battery energy storage installations, including 

NFPA 855 and UL 9540, to ensure the project is 
designed, built and operated with safety as the first 
priority. These standards help ensure that battery 
energy storage facilities are tested, certified and 

safe for operation on the electric grid. The Rancho 
Viejo project will also incorporate multilayered and 

redundant safety features, including advanced 
safety monitoring and fire suppression technology 

at the battery module level. 

15 
We moved to Eldorado for the quiet and proximity 

to wildlife. These units are not quiet and they 
disrupt wildlife. 

- 

The noise study indicates that once in operation 
the project will have a negligible effect on ambient 
noise levels beyond the immediate vicinity of the 
Project area. Environmental protection measures 

have been identified to minimize impacts to 
wildlife. 

16 
Each summer we have to ration the water in our 
wells. What are you going to do to not use our 

water? 
- 

The project will not use local well water. Water 
may be acquired from the following off-site 

sources, or a combination thereof: Santa Fe 
County bulk water station commercial pipe water; 

Ranchland Utility Company Class A reclaimed 
water; Santa Fe County reclaimed water; or any 
other legally permitted commercial water sales. 
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

17 
PNM has not granted access to AES’ storage 

facility, yet you say that they do 
- 

AES does not understand the question. AES has 
an Interconnection Agreement executed with PNM 
in February 2024 for cost and timeline of requisite 
system upgrades to enable the injection of power 

into the grid from the facility, but still needs to 
contract the energy and capacity to proceed to 
build the project. AES would work with PNM to 
grant access to facilities as needed, and per 

agreements. 

18 

S. 

Edmunso

n 

What happens if our insurance goes up or if we are 
refused homeowner fire insurance due to the risk 

these batteries present? 
- 

AES is unaware of instances of insurance 
premiums being raised for residences within 

proximity to a solar and battery storage facility. 

19 

W. Gersch 

The environmental danger and hazards have not 
been well explained. I do not feel safe or protected. 

- 

An Environmental Impact Report (EIR) was 
prepared as part of the CUP application, which 
evaluates potential environmental impacts and 
identifies environmental protection measures to 

avoid or minimize potential impacts. 

20 
The map AES sent doesn’t show the communities 

impacted such as Eldorado and Rio Rancho. 
- 

Eldorado is approximately 1.5 miles from the 
proposed project, hence on some project maps, it 
may not appear in depictions showing project level 

detail. 
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

21 
Lithium batteries are unsafe and can explode. Why 

can’t the facility be built further away from 
populated communities? 

- 

Safety design features and required compliance 
with NFPA 855, Standard for the Installation of 

Stationary Energy Storage Systems, and other fire 
codes, in addition to UL9540 certification listings, 
minimize risk of thermal runaway and a potential 

fire escaping containment. Passive and active 
explosion control measures are implemented as 

required by NFPA 855. 

Lithium-ion batteries are currently deployed in 90% 
of global energy storage applications and are the 
most proven and reliable of current battery energy 

storage technologies. In 2023, an estimated 16 
GW of BESS was operating in the USA, or 333x 
that of the capacity proposed for this project, and 
there will be nearly 30GW by the end of 2024, or 

666x of that proposed for this project. Instances of 
thermal runaway are rare. Please see the EPRI 

failure incident database for relation of failures to 
deployed operating capacity.  

As far as AES team is aware of from available 
research, there have been no known incidents in 

which a BESS fire escaped containment and 
spread beyond a project property line. There has 
also not been a single death from a utility-scale 

battery energy storage facility in the USA. 

22 G. Karr 
The impact to wildlife and residents from fire, dust, 

and chemicals 
- 

An Environmental Impact Report (EIR) was 
prepared as part of the CUP application, which 
evaluates potential environmental impacts and 
identifies environmental protection measures to 

avoid or minimize potential impacts. 
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# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

23 Slow response times from the fire department - 

AES will have on-site O&M staff during regular 
business hours for routine monitoring and 

maintenance of the facility and will have training 
and knowledge for appropriate response for any 
incidents at site. Each BESS container will have 

sensors to detect any change in acceptable 
operational parameters of equipment, and in most 
all scenarios would have advance indication of any 

pending malfunction of a battery cell or module. 
The Battery Management System and Program 

Logic Controller will first shut off current to any cell 
or module experiencing abnormal operational 

parameters.   

The Santa Fe County Fire Department is located 
2.5 miles from the project entrance off Hwy 14. 

24 Lowering property values - 
Per the Appraisal reports provided as part of this 
CUP application, there is no anticipated impact to 

lowering of property values from this project.  

25 

D. Baker 

Fire suppression and fire foam. Fire department 
training. 

- 

AES commits to initial and ongoing training for the 
FD. AES provides Emergency Response Plans 
(ERP), and First Responder Plans (FRP) along 

with training to the local fire department personnel. 
The fire alarm system design and equipment are 

compliant with NFPA 72 requirements.  

26 WL testing required and IEEE certification - Correct. IEEE, NFPA, and UL. 

27 
Need for 4 hours of BESS to capture daytime solar 

surplus 
- No comment.  

28 
D. 

Johnson 
Fire is the most significant concern - 

BESS fire incidents are rare occurrences and AES 
deploys a multi-layered safety system and project 
level approach to significantly minimize chance for 

thermal runaway and a fire escape from 
containment. 

29 P. Laur 
Has questions on the design and impact to 

insurance and property values 
- 

Per the Appraisal reports provided as part of this 
CUP application, there is no anticipated impact to 

lowering of property values from this project. 

AES is unaware of instances of insurance 
premiums being raised for residences within 

proximity to a solar and battery storage facility. 
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30 J. Cliburn 
Are there unbiased sources of information on the 

project besides industry ACP? 
- 

AES suggests review of research from the Electric 
Power Research Institute. https://www.epri.com/ 

Santa Fe County will be contracting with an 
independent third-party reviewer for review of the 

project Hazard Mitigation Analysis. 

31 

D. Gries 

Has concerns over fire planning for lithium fires - 

BESS fire incidents are rare occurrences and AES 
deploys a multi-layered safety system and project 
level approach to significantly minimize chance for 

thermal runaway and a fire escape from 
containment. 

32 Impacts to limited water supply - 

Construction water use will be minimal, and will be 
primarily used to mitigate fugitive dust, There will 
be minimal long-term water use associated with 
operations and maintenance. 

33 Impact to taxes - 
The proposed project will benefit State, County, 

and local institutions through collections in Gross 
Receipts and property tax.  

34 D. Link 
In the event of a battery spark and fire withing the 
metal container, is there a risk of explosion if the 

container is not opened? 
- 

Design safety measures minimize the chance of 
explosion from a BESS container, but units are 
designed for low-probability scenarios of multi-
layer failures.NFPA 855 requires compliance to 

either NFPA 68 or 69 by inclusion of passive 
(deflagration panels) and/or active (ventilation) 

explosion control systems which  prevent a 
structural failure which could harm people in the 

immediate area.  

35 

M. Melody 

Will gen-line poles require a road and keeping the 
area under the lines clear? 

- 
An unpaved two-track access road will be 

employed during pole installation and maintenance  

36 
How does 50’ to 70’ tall compare to height of 

structures already in the area? 
- 

Proposed structures are of comparable height to 
structures already in the area. 

37 
N. 

Peterson 

This will make insurance unavailable or 
unaffordable for homeowners because of pollution 

and increased fire danger 
- 

The proposed project is an emissions-free facility 
resulting in no air pollution, nor significant 

operational waste.  
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38 
Lithium-ion batteries are not safe for people or the 

environment 
- 

Lithium-ion batteries are an integral part of 
everyday modern life, ranging from such regular 

uses in cell phones, laptops, electronics, EV 
automobiles, residential home battery storage 

units, and now utility scale battery storage. While 
specific compositions and safety features fluctuate 
between the applied use, the utility scale battery 

storage space prioritizes safety and reliability and 
has fostered continuous review and improvement 
in applicable fire safety codes such as NFPA 855, 
Standard for the Installation of Stationary Energy 

Storage Systems, and UL 9540 and 1973 
certifications, among others, to ensure fire risk is 

minimized.  

Utilities, states, and countries the world over are 
deploying lithium-ion battery storage at record-

breaking pace, and depend on the technology to 
support increasing renewable energy to the grid as 

it can both shift energy production to when 
demand is highest and ensure a more reliable grid 

through ancillary services.  

39 The company has a negative safety record. - 

At AES, safety is at the core of everything we do. 
This core value underpins every aspect of the 

company’s operations, with priority placed on the 
well-being of employees, contractors and the 

communities we serve. Our Safety Management 
System (SMS) is consistent with the OHSAS 

18001/ISO 45001 Occupational Health and Safety 
Management System model and provides a 

consistent framework for safety management 
expectations that apply to all AES employees, as 
well as contractors working in AES facilities and 

construction projects. 

40 
J. 

Romberg 

The maximum noise from equipment has been 
compared to a vacuum cleaner. Has this been 

validated by qualified persons? 
- 

The noise study indicates that once in operation 
the project will have a negligible effect on ambient 
noise levels beyond the immediate vicinity of the 

Project area.  
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41 Have alternative sites been investigated? - 

Alternative locations for the solar array were 
explored within the larger parcel. Specifically, 

partially siting the Project in Sections 5 and 6 was 
examined but dismissed due to biological 

resources constraints along the southern branch of 
Bonanza Creek and the north-facing slopes. Siting 
the Project in Sections 5 and 6 was also dismissed 

based on public feedback related to concerns of 
potential visual resources effects to residential 
areas located to the south. Locating the Project 

closer to State Road 14 was also considered but 
this potential location was eliminated because it is 
part of the Turquoise Trail National Scenic Byway. 

Access road locations were modified to avoid 
documented cultural resources 

 

In the initial evaluation of appropriate siting of such 
a facility in proximity to Santa Fe, no other 700+ 

acre contiguous tracts of land were deemed 
suitable and capable of contracting with the 

landowner(s). 

42 H. Dittmer 
Concern over the battery system fires impact to 

water contamination 
- 

BESS battery enclosures have an ingress 
protection (IP) rating of IP55, which will prevent 

fluids from leaking at low pressure. FK-5-1-12 fire 
suppression injection system will be applied inside 

the battery modules. FK-5-1-12 evaporates at 
ambient temperatures so does not have potential 
for ground water contamination. According to the 
first responders plan, water should not be applied 

directly to a burning BESS container. Water 
instead is applied to adjacent containers to provide 

evaporative cooling. 
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43 C. Nelson 

After the Arizona AES fire, I understand AES now 
proposes to weld the containers shut to prevent 

further injuries to first responders. That being the 
case, and with 3M having stopped producing the 
chemical formula used to put out these fires. How 
long do the containers burn? How much hydrogen 
cyanide and other harmful gases are emitted while 

the fire burns (per container)? 

- 

This is not true. Containers will not be welded shut. 
Proper guidelines will be provided to First 

Responders as detailed in the First Responder 
Guidelines so as to protect their safety and provide 

instructions on how to respond to an event and 
ensure containment. 

 

The direct injection Thermal Runaway Protection 
System (TRPS) utilizes FK-5-1-12 clean agent 

which is commercially available. The clean agent 
system and levels are inspected annually in 

accordance with NFPA standards.   

Large-Scale fire testing indicates peak fire intensity 
occurs within two hours of forced ignition. Majority 

of external visible flames ceased after 
approximately 6 hours and all smoldering ceased 

after approx 24 hours.  
 

44 V. Clark 

Santa Fe County currently has no Emergency 
Management Plan, no Hazardous Management 

Plan and no local Emergency Planning Committee 
(LEPc). Considering AES has a history of 
willingness to pay fines for environmental 

violations rather than compliance with safety and 
environmental regulations, are you expecting the 
County and citizens of the county to just take your 
word for it that the site is safe? For example, just a 

few days ago AES settled with the EPA for 
mercury poisoning and reporting violations in 

Puerto Rico. How is it possible for the county to 
consider the impacts and implications of this site to 

the health and welfare of the community without 
these resources? 

- 

 Project stakeholders and community residents can 
better understand the impacts of the Rancho Viejo 
project on the health and welfare of the community 

by reviewing the Environmental Impact Report 
prepared for the updated CUP application with the 

County, along with a host of other studies and 
reports, as well as emergency planning, conducted 

as part of the project development and design 
process. These studies and materials will be 

available for review as part of our updated CUP 
permit application on the County’s website. 

 
 

45 A. Rodney 
Can you provide any examples of a BESS fire 

escaping the facility and causing damage outside 
the facility? 

- No. AES is not aware of any such instances. 

46 S. Garfitt 
I have heard that PNM needs battery storage-how 
(secretly) involved are they with AES to move them 

forward? 
- 

AES is not involved with PNM in any manner 
outside of proscribed regulatory processes related 

to interconnection studies agreements and 
participation in Requests for Proposals (RFPs) for 

commercial offers for energy and capacity. 
Selection for award and contract via an RFP is 

then subject to approval by the New Mexico Public 
Regulatory Commission.    
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47 

Not 

Provided 
How will the weeds be managed? Will there be 

herbicides used? 
- 

Rancho Viejo developed and will implement a 
vegetation and noxious weed management plan 

for the control of noxious weeds and invasive 
species that could occur as a result of new surface 

disturbance activities at the site. 
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48 L. Graeser 

-What is the current estimate of AES’s investment 
in the project? 

-Will the total investment be recorded as the basis 
for property tax purposes and as costs for gross 

receipt tax purposes? 

-Is AES planning to solicit an industrial revenue 
bond (IRB) from the county? If so, would AES 

purchase those bonds to create gross receipt tax 
and property tax abatements, or would the bonds 

be offered in the market?  

-If the IRB is granted, what amount of payment in 
lieu of taxes will AES offer the county? 

-Because the change of use from vacant rural-
fringe with 20 acres per dwelling to conditionally 

permitted use where an income approach to 
commercial assessment is appropriate, will there 

be an increase in property taxes for the land, even 
if the equipment were owned by the County? 

-Overall, has AES increased its estimate of total 
taxes to be paid to the state, school district, 

community college and county changed from the 
previous $7 million estimate? 

-Does AES plan to apply for an IRB? What 
percentage is this total IRB payment-in-lieu-of-

taxes (PILT) to the sum of gross receipts taxes and 
property taxes that would be paid in the absence of 

IRB? 

-Can AES confirm the expected investment 
amount and what proportion would be recorded as 
the depreciable basis, to calculate taxes over the 

35-year project duration? 

-Has AES included changes in the assessed value 
of the land in its tax calculations? Can AES clarify 
the current property tax assessment and whether 

they will increase or decrease? 

-NREL estimates that ongoing M&R costs average 
10%. Would AES confirm that this is an 

appropriate percentage to use to calculate the 
annual GRT or comp tax to be paid? 

- 

-AES expects a total capital investment in excess 
of $200M to build the Rancho Viejo Solar and 

Storage project. 

-AES is consulting with appropriate legal counsel 
to evaluate and anticipate what appropriate tax 

considerations would be for pursuit of an Industrial 
Revenue Bond and applicable Gross Receipts 
Tax. The Industrial Revenue Bond application 

cannot be submitted to Santa Fe County until after 
an approval of the CUP, and hence final 

determinations of property tax payments to the 
County and other collecting tax entities will be 

subject to that process. 

-Yes, AES anticipates the former. 

-The Industrial Revenue Bond application cannot 
be submitted to Santa Fe County until after an 

approval of the CUP, and hence final 
determinations of property tax payments to the 
County and other collecting tax entities will be 

subject to that process. 

-AES is consulting with appropriate legal counsel 
to evaluate and anticipate what appropriate tax 

considerations would be for the project. 

-Yes, AES’ most recent estimate of total taxes now 
exceeds $10 million. The Industrial Revenue Bond 

application cannot be submitted to Santa Fe 
County until after an approval of the CUP, and 

hence final determinations of property tax 
payments to the County and other collecting tax 

entities will be subject to that process. 

-Yes, it does. The Industrial Revenue Bond 
application cannot be submitted to Santa Fe 

County until after an approval of the CUP, and 
hence final determinations of property tax 

payments to the County and other collecting tax 
entities will be subject to that process. 

-AES is consulting with appropriate legal counsel 
to evaluate and anticipate what appropriate tax 

considerations would be for pursuit of an Industrial 
Revenue Bond and applicable Gross Receipts 

Tax. 

- AES is consulting with appropriate legal counsel 
to evaluate and anticipate what appropriate tax 

considerations would be for the project. 

-AES is uncertain as to what is being referred to by 
M&R costs. 
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49 F. Holmes 

They believe real estate values will decrease. I do 
not want it in the middle of three neighborhoods. I 
do not want statistics about flying [sparks?] and 

fires. 

- 
AES does not expect impacts to real estate values 
as a result of this project per the Appraisal study 

and memo performed for the project.  

50 
D. 

Johnson 
How will you prevent sparks escaping during the 

fires at the facility? 
- 

Through multi-layered safety mechanisms of 
sensors, auto-shutoffs, direct-injection fire 

suppressant, fire-rated and partitioned containers, 
concrete pad and graveled surrounding to the 

BESS and a complete 20’ graveled access road 
also to serve as a fire break.  

51 
M. 

Jackson 

If there is an explosion or a fire, is there smoke? Is 
it toxic? Are the residents evacuated for the 

duration of the fire? How long until residents can 
return? Is there residue from the smoke that will 

settle on land and homes, leaching into the water 
supply? 

- 

Yes, there can be smoke. . 

AES does not anticipate the need for evacuation 
from any potential event, but would defer to the 

discretion of the Santa Fe County Department on 
any action they deem appropriate. 

52 
P. 

Romero 

Why would AES put a large-scale solar power 
plant near several residential subdivisions? Why 

not find a more remote location not near (20 miles) 
to so many residents? There are plenty of remote 
areas in New Mexico, Arizona, Utah, Wyoming, 

etc. 

- 

As an emissions-free renewable energy power 
plant, such facilities can be safely and 

appropriately sited near load centers such as 
cities. With a 1.5 mile distance between the BESS 
and the nearest residence, appropriate setback is 
in place. Additionally, many homes already install 
solar panels on their roofs and there is growing 

adoption of residential energy storage batteries, as 
well, however not every home owner can afford 

such a system, nor may their roof be suitable due 
to age or shade. 

 

One of the primary challenges to renewable 
energy deployment is the congestion in the 

transmission network. As such, siting projects 
closer to where the demand for electricity exists 

helps alleviate that hurdle. 

53 
Not 

Provided 
I have concerns [about] my homeowners insurance 

will increase or be cancelled. 
- 

AES is unaware of instances of insurance 
premiums being raised or canceled for residences 

within proximity to a solar and battery storage 
facility. 
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54 
High fire risk with batteries that can catch fire 

causing a release of chemicals and loss of wildlife. 
- 

Safety design features and required compliance 
with NFPA 855, Standard for the Installation of 

Stationary Energy Storage Systems, and other fire 
codes, in addition to UL9540 certification listings, 

minimize risk of thermal runaway and fire escaping 
containment. 

 

Comments Received Verbally during Meeting 

55 - 
Will the fire marshal go back [to the site] and 

maintain compliance of fire systems? 
Yes, there will be a process 

Recurring testing and inspection of the NFPA 72 
listed fire systems are required. 

56 - Will there be a community right to know process? The emergency manager would manage this. 
The project will be constructed and operated in 

accordance with all applicable regulations.  

57 - Who would go in [to the site to] fight fire inside? 
Local fire [station personnel] will be inside the 

fence line, but they would stay a certain distance 
away. 

Per our preliminary First Responder Guidelines, 
such personnel would maintain a distance of 150’ 
from the subject BESS container experiencing an 

incident. 

58 - 
How many days will there be for the community to 

read the [county conditional use application] 
documents? 

The first hearing officer meeting will be in 
November/December. The county has at least 30 
days from submission to review the application. 

The county will post the documents after receipt as 
soon as possible. 

- 

59 - 
Would the comments that were previously 

submitted be included? 
They will be part of the application record. - 

60 - 
If PNM doesn’t buy the power, does the project get 

built? 
None offered. 

As there is no wholesale power market in New 
Mexico, PNM is the only available purchaser of 

output from this facility at this time.  

61 - 
The issue is safety because of proximity to the 

area. The wind can move sparks and fire can cross 
canyons. 

For comparison and reference, according to the 
US Fire Administration, there were nearly 1,000 
residential structure fires every day in the US, or 
more than 353,500 in total based on 2021 data, 

with 2,840 deaths, and 11,400 injuries. 

BESS instances of fire are rare and multiple layers 
of safety mechanisms are incorporated into design 

to ensure containment in such an event. 

 

To the knowledge of the AES project team, there 
has not been a single death known to have 

occurred from a utility-scale battery storage facility 
incident in the country to-date, nor an incident 
known to have escaped containment from the 

project property. 
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61 - 

AES had two fires in Arizona in the past several 
years. There has been no investigation into what 

went wrong there. AES did not inform local 
firefighters that there was a BESS. We want an 

investigation. 

Different technology was used in those scenarios. 
The warehouse design is different from what is 

being proposed for Rancho Viejo. 

The battery incident in Surprise Arizona in April 
2019, occurred at a battery storage facility 

developed and built by AES and operated by APS, 
the investor-owned utility serving the Phoenix area 

and other parts of Arizona. APS issued a report 
about the incident in July 2020 

https://www.aps.com/-/media/APS/APSCOM-
PDFs/About/Our-

Company/Newsroom/McMickenFinalTechnicalRep
ort.pdf?la=en&sc_lang=en&hash=5447FA391CD9
88DD24226FA485F81F23.  The investigation and 

root cause analysis into the BESS incident in 
Chandler, Arizona, is not complete yet. 

62 - 
I lived in Arizona at the time [of the fires], and 

some fire fighters got injured at the time. 
No technology is perfect, and this design is 

different than the ones used at the time. 
- 

63 - 

I am a power engineer. Two items: the compliance 
sounds like fire compliance; the lithium-ion cells 
have high failure rates. My concern is that the 
chemical PFAS would be in the fire prevention 

system. 

There will be no chemicals that are a concern. No 
chemicals will leach out onto the ground. 

- 

64 - Aboveground lines can cause fires. Only the gen-tie line will be above ground. 
High voltage gen-tie in desert environment does 

not pose elevated fire risk. 

65 - 
I know a bit about fires. Your equipment has been 
tested. Have any BESS containers that meet the 

current code burned? 

We don’t have that information. The modern 
containers do not have likelihood to burn. 

- 

66 - Look into the wind at this site. 
We do wind analysis and full-scale burn testing. 

We also do explosion testing. 
- 

67 - 
How many of your models take tumbleweed into 

consideration? 
We do take this into consideration. 

Local vegetation and rubbish and other possible 
external sources of fuel are considered in the 

Hazard Mitigation Analysis. 

68 - 
I appreciate this presentation. If we lived in a wet 
place then we wouldn’t be concerned. Do these 

things produce sparks? 

They create heat upward. Sparks are produced 
internally. The sparks are within the container. 

There can be no flying debris. 
- 

69 - 
What about the California fire that lasted three 

weeks? 

If this is in reference to the incident at a BESS 
facility in San Diego County, that is a warehouse 

design, which is different from what is being 
proposed for Rancho Viejo. 

- 
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70 - 

I have lived near an existing gen-tie in the 
neighborhood. In California, companies are going 
to bury the lines. There are strong winds. Why not 
just bury the lines from the start? You should bury 
the gen-tie at the beginning. Please bury it. Lots of 

homes have insurance costs. I worry that it will 
cost more if the project causes a fire. 

That is not generally a problem for transmission 
lines. 

 

- 

71    - 

72 - 

I live in Eldorado – there are strong winds in the 
area. How fast can the fire department get to our 

area if a fire starts? What about a battery that 
burns for days? 

In coordination we will have four personnel on staff 
to provide onsite fire mitigating response. They will 
be onsite during regular working business hours. 

The fire marshal said they will be within 30 
minutes. Technologies and sensors can report a 
fire within seconds. The BESS have multiple fail-

safe features. 

- 

73 - 
I own a house in Santa Fe and California. Will you 

pay our increased fire insurance? 
None offered. - 

74 - 

My main concern is wildlife. This is a bird and 
wildlife corridor. Wildlife, badgers and birds migrate 

through the area. Some of the fires have 
incinerated millions of billions of animals. I worry 
about fire growing through the area. What about 

mitigation, wildlife will be lost. 

None offered. 

An Environmental Impact Report (EIR) was 
prepared as part of the CUP application, which 
evaluates potential environmental impacts and 
identifies environmental protection measures to 

avoid or minimize potential impacts.   

75 - 

What would you do if you had to move? I like solar 
energy and we all want to be green. Maybe find a 
different place, a brown site, not a green space 
with thousands of people, putting us all in grave 

danger. 

None offered. - 

76 - What about wildlife? Mitigation is needed. 

Biological resources surveys were completed. No 
threatened or endangered species or habitats. We 
will implement environmental protection measures.  
We will avoid prairie dogs and use wildlife friendly 

fencing on the perimeter of sites. 

- 

77 - 
Would AES put some third-party sources on their 

website? 
We can do that. - 
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78 - 
Have alternative sites been seriously investigated? 

Why this site? 

This is the best site in Santa Fe. 

Transmission lines are the problem. One solution 
is to site near a significant load center. 

It is difficult to find 680 acres under single 
ownership, flat land near a load center, and 

transmission lines. 

Alternative locations for the solar array were 
explored within the larger parcel. Specifically, 

partially siting the Project in Sections 5 and 6 was 
examined but dismissed due to biological 

resources constraints along the southern branch of 
Bonanza Creek and the north-facing slopes. Siting 
the Project in Sections 5 and 6 was also dismissed 

based on public feedback related to concerns of 
potential visual resources effects to residential 
areas located to the south. Locating the Project 

closer to State Road 14 was also considered but 
this potential location was eliminated because it is 
part of the Turquoise Trail National Scenic Byway. 

Access road locations were modified to avoid 
documented cultural resources 

 

In the initial evaluation of appropriate siting of such 
a facility in proximity to Santa Fe, no other 700+ 

acre contiguous tracts of land were deemed 
suitable and capable of contracting with the 

landowner(s). 

 

79 - 
Were there any other candidate sites? What about 

government lands? 

We do evaluate state or BLM lands, though lots of 
times it is remote. We have looked at other areas, 

though this is the one in mind. 
- 

80 - 

AES has a history of environmental problems. AES 
has been fined for mercury violations in Puerto 

Rico. Health and welfare in community should be 
considered. 

AES is divesting itself of coal plants.  The company 
is leading the transition to clean energy.  

Additional information about AES’ sustainability 
efforts can be found in the latest AES sustainability 

report at www.aes.com. 

81 - Will groundwater be used? No. - 

82 - Will access be from Highway 14 or Highway 285? Highway 14. - 

83 - 
Can the birds interpret the panels as the lake 

effect? 
We have no previous experience with that effect 

on birds. 

Karl Kosciuch, a senior biologist with Western 
EcoSystems Technology Inc. (WEST), a company 

that provides environmental and statistical 
consulting services and contract research, and his 
colleagues evaluated the potential for a lake effect. 
Based on their study, limited evidence of attraction 
of aquatic habitat birds to the PV solar facility sites 
was found. In addition, they found no evidence of 

landing, circling or approaching. Reference: 
https://wildlife.org/tws2021-limited-evidence-birds-

confuse-solar-panels-with-lakes/  



August 2024 Public Meeting Summary 
Rancho Viejo Solar Project, Santa Fe County, New Mexico 

C-18 

# Name Comment Received Design Team Response during Meeting Design Team Response after Meeting 

84 - Will you consider using wildlife fencing? Yes. 
Wildlife friendly fencing is included in the project 

design. 

85 - 
Defenders of Wildlife would like to share wildlife 

fence guidelines. 
Yes, please share. - 

86 - 
There are lots of industrial revenue bonds. Is the 

IRB is essential to a competitive to the price? 

We inquired with the county at industrial revenue 
bonds. The purpose is to plan for the property tax 

bond. 
- 

87 - Do you need an IRB? Yes, we need it. - 

88 - 
Why has the RFP you submitted to PNM been 

turned down? 

Not sure. Sometimes our bid does or doesn’t work. 
Just because a bid is not selected doesn’t mean it 

isn’t competitive. 
- 

89 - 
Regarding decommissioning, I’m interested to 

know what you do with the materials. Hopefully not 
put them in the local landfill. 

We have arrangements with companies to 
decommission and recycle the components. Many 
battery recycler companies are ramping up; we will 
forecast the process at the time of project decision. 

The CUP requires a decommissioning plan. 

- 

90 - 
Do you have other solar projects near homes? Are 

communities concerned? 
Yes. Some are concerned, some are not. - 

91 - How many of the projects did or didn’t go through? 
The majority get approved. We have adjusted the 

site due to community concerns.  
- 

92  
The design has changed already. Will there be 

different technical refreshes up until 2063? Will the 
community be involved in that review? 

All equipment will meet design standards. - 

93 - 
How long will the contract with PNM be? How long 

will the equipment be in place? 

20 years is the design life of the batteries. The 
solar components’ design life is 35-40 years. We 

would contract with PNM for 30 years. 
- 

94 - Will constituents have input? The CUP can receive public input. - 

95 - 

There is a cost of 200 million dollars to build this 
investment. How will you protect our property 

values? No one will want to move into the area or 
buy a home. The property value study on your 

website isn’t comparable in this area. 

We have done this review. The conclusion is that 
there is no measurable connection. 

- 

96 - 
Realtors are not able to sell houses near these 

facilities. We worry about property values. 
There is no impact that we can see. - 
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97 - 

I am the director of the New Mexico renewable 
energy group. This is the hottest summer in our 
time. The feds are doing their part. The state is 

doing their part. The energy transition act 
regulations so we have clean energy. We need a 

variety of projects and storage. We can use 
batteries for storage. I want to say that we are not 

here to endorse this project. The time is now. 

None offered. - 

98 - 

I’m a retired nurse with a career in health and 
safety. Is the fire and smoke toxic? What is the 

evacuation time? Will prevailing winds push smoke 
from site to the neighbors? Please look for and find 
a location that doesn’t pose the same risks for the 

community. 

The reality is that these things don’t burn for days. 
The smoke is the same or less than a house fires. 

- 

99 - I would like to see fire and explosion tests outside. None offered. - 

100 - 
My home is two miles away, please look for a 

different location. 
Comment noted. - 

101 - 

I am a resident from Eldorado. Given your deeply 
flawed proposal, the impacts and your project has 
galvanized [the community]. Do you understand 
we have significant concerns? How many AES 

projects have not got through? 

We cannot provide this info. Perhaps one out of 10 
move forward, but few get denied by CUP. 

Projects may be canceled or denied for different 
reasons. 

102 - 

Eldorado resident: Santa Fe County has declined 
to get involved. AES and the county need to work 
together to figure out a strategic plan for solar in 

the area, not ill-advised projects in the community. 

We will produce power without air pollutants. - 
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103 - 

Different sites are all different. The AES Seguro 
project is an example. This project is about money. 

Are you really trying to improve? [AES is a] toxic 
company, [creating] water and air toxicity. Coal ash 
in the community in Puerto Rico, for example. Lots 

of environmental violations, $3.1 million for the 
Puerto Rico plant. Indiana plant pollutants. Your 

portfolio is not renewable. 30% coal, 30% gas, and 
now trying to do renewable energy. A 30,000 

[gallon] water tank is not enough. The Otay Mesa 
fire used much more water. The 30,000 gallons is 

not enough. The natural resource report is 
substandard. Really poor report. Nesting season 

should be avoided. We don’t want you here. 

We cannot clear and grub during the nesting 
season. The power will be deployed to the nearby 

load, Santa Fe. 

According to the latest AES sustainability report, 
AES’ portfolio is 53% renewable, 27% gas, 18% 

coal, and 2% other. AES intends to exit the 
majority of coal by year-end 2025. AES is leading 

the transition to clean energy. Additional 
information about AES’ sustainability efforts can be 

found at www.aes.com. 

 

Vegetation will be cleared outside the nesting 
season (March 15–September 15) where feasible 

to discourage birds from establishing nests in 
Project work areas. • To avoid impacts to 
nesting burrowing owls, preconstruction nesting 

surveys will be conducted up to 2 weeks 
beforehand to establish the occupancy status of 
any potentially suitable nesting burrows detected 

within the analysis area. Rancho Viejo will 
coordinate with NMDGF for the appropriate 

avoidance buffers and survey protocol. 

104 - 
How important is it to AES to have this project 

going? 
None offered. - 

105 - Your maps should have a scale. We will look into that. - 

Comments Received after Meeting 

106 

L. Graeser 

Will the BESS modules use lithium-iron phosphate 
chemistry or more conventional lithium - nickel-

cobalt chemistry? 
- 

The current specification is to use a Li-Nickel 
Manganese Aluminum  Oxide (NMA) battery 

chemistry. 

107 

I am now quite confident that the revised design 
will meet or exceed all state, national and 

international fire codes and will be state of the art. 
The testimony that the project will be fully insured 
against fire risk and that insurance will be required 
to obtain financing for this $200 million + project 

was compelling. 

- - 

108 

According to a statement by Josh Mayer, 
insurance is required to assure investors that their 
investments will be fully protected for the duration 

of the bond payments. I would like to know the 
value of insurance which will be provided and the 

portion of this risk that will be borne by AES as 
deductibles or percentage participation. 

- 

Insurance acquired for the project will be equal to 
the Fair Market Value (FMV) of the system. 

 

The further details requested will be considered for 
a response in future presentations or email follow 

up. 
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109 

Josh Mayer confirmed that AES would apply for an 
industrial revenue bond for the Rancho Viejo Solar 
project. However, I have significant concerns that 
the county does not have sufficient expertise to 

negotiate a suitable payment-in-lieu-of-taxes 
(PILT), which AES will offer to the County with the 
IRB application and subsequent negotiation. I am 
quite accustomed to this calculation and offer to 

calculate this appropriate amount. It was apparent 
from Josh Mayer’s answer to the IRB question and 

from the PowerPoint slide that listed the 
anticipated taxes that AES expects to pay over the 
35-year life of the project that AES may have some 
misconceptions about the very nature of the state’s 
gross receipt tax and the property tax as imposed 

on utility scale renewable projects when the project 
has been accepted as an IRB project by a 

sponsoring government entity. 

- 

AES is working with appropriate tax counsel to 
determine what reasonable amounts could be 
anticipated in effective property tax and gross 
receipts tax produced from this project. The 

Industrial Revenue Bond application cannot be 
submitted to Santa Fe County until after an 

approval of the CUP, and hence final 
determinations of property tax payments to the 
County and other collecting tax entities will be 

subject to that process.  

110 

Is there any plan or intent for the 800+ project 
acres or the full 8,358.48-acre tract to become a 
donor property for transfer of development rights 

(TDRs)? 

- 

The landowner is in fact considering transferring 
development rights on a substantial portion of the 
buffer acreage around the project; however that is 
a choice and process pursued at their discretion.  
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Energy Storage is a Critical Part  
of America’s Energy Future
Energy storage is an increasingly important component of 
America’s electric grid infrastructure, serving as a leading 
technology for enhancing grid reliability and keeping electric-
ity costs low. Energy storage can mitigate the impact of power 
outages by providing backup power during emergencies, 
support an efficient and cost-effective energy system, and 
ensure broader electric grid reliability and stability. 

AS ENERGY STORAGE DEPLOYMENT GROWS,  
SAFETY IS A TOP PRIORITY
Energy storage safety incidents are very rare — there have been less 
than 20 incidents at operating energy storage facilities in the United 
States. However, as part of an effort for continuous improvement, the 
industry is prioritizing the incorporation of the latest best practices 
and strategies to maintain safety. State and local governments can 
support the responsible deployment and operation of energy storage 
by pursuing clear, uniform, and rigorous standards.

The clean energy industry, represented by the American Clean 
Power Association (ACP), encourages state and local jurisdictions 
to incorporate or adopt National Fire Protection Association 
(NFPA) 855, Standard for the Installation of Stationary Energy 
Storage Systems, to guide energy storage safety.

ESTABLISHED SAFETY STANDARDS  
MAKE ENERGY STORAGE SAFE
Fire Professionals, fire protection experts, and safety leaders have 
developed a suite of standards that keep energy storage projects 
safe. These standards play an important role in guiding consistent 
safety strategies and practices across the United States. 

Adopting the most up-to-date edition of the National Fire Protection 
Association standard for energy storage systems ensures evidence-
based, expert-driven rules govern the safety of energy storage projects. 
Uniformity in adopting and implementing this standard across states 
and jurisdictions will ensure that clear, evidence-based rules guide the 
future development and operation of energy storage facilities. 

•	 NFPA 855 provides mandatory requirements for the design, 
installation, commissioning, operation, maintenance, and decom-
missioning of energy storage facilities. The standard includes 
requirements for metrics such as maximum energy and spacing 
between units and lists several submittals that must be made to 
the regulating governmental entity, including 1) hazard mitigation 
analyses (HMA), 2) emergency Response plans, 3) details of all 
safety systems, and more.

•	 UL 9540 is the safety standard for energy storage equipment, 
including batteries, that is required under NFPA 855. NFPA 855 
requires that batteries included in energy storage projects are 
listed to the safety specifications included in UL 9540 and undergo 
rigorous fire testing. This standard ensures that equipment incor-
porated into battery energy storage facilities are tested, certified, 
and safe for operation on the electric grid.

COLLABORATION BETWEEN ENERGY 
STORAGE COMPANIES AND THE FIRE 
SERVICE IS ESSENTIAL
Energy storage companies and fire professionals engage in frequent 
collaboration throughout both the development and lifetime operation 
of the project. Regular and transparent communication, training, and 
site visits foster partnerships that enhance coordination and maintain 
safety during the life of an energy storage facility. The energy storage 
industry is committed to proactively engaging the fire service, and 
energy storage developers and operators engage in early, frequent, 
and ongoing communication with the fire service of jurisdiction for 
every project.Photo credit: Fluence

ADVANCING  
ENERGY STORAGE 
SAFETY STANDARDS



Energy Storage & Safety

Safety is a Critical Aspect of the Entire Electrical System, from Power 
Lines to Your Outlets
Safety is fundamental to all parts of our electric system, including energy storage. Each component of 
the electric system presents risks—from transformers and gas lines to power plants and transmission 
lines—and their safe operation is critical to provide the electricity that keeps our lights on, our refrigerators 
running, our homes air conditioned and heated, and our businesses operating. Energy storage is no 
different: with use of best practices and the proper design and operations, these facilities can mitigate 
risks and maintain safety while supporting reliable, clean electric service.

Battery Energy Storage Uses Technologies We Rely on Each Day
Batteries are present in every part of our lives, from mobile phones to laptops to electric vehicles – even 
toothbrushes and lawn mowers. Energy storage projects that power the electric grid, homes, and businesses 
utilize the same core technology as the battery that powers the phone in your pocket, just at a larger scale. 

Energy Storage Systems are Regulated & Held to National Safety Standards
Because we rely on batteries in so many ways, the technologies have some of the most well-established 
safety features. On top of that, all energy storage projects must meet rigorous codes and standards to 
be permitted to operate – just like any other part of the electric system. Every battery technology that is 
installed on the electrical grid comes from a certified source. Every energy storage project integrated into 
our electrical grid is required to comply with national fire protection standards that are frequently updated 
to incorporate the best practices for hazard mitigation tools and strategies. State and local governments 
ensure energy storage facilities are installed and operated in compliance with their current standards.

American Clean Power Association    |   cleanpower.org
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Best Practices For Energy Storage Safety

Energy Storage Projects Use Numerous Strategies to Maintain Safety
Energy storage facilities use established safety equipment and strategies to ensure that risks 
associated with the installation and operation of the battery systems are appropriately mitigated. 
At every stage, from manufacturing to installation to operation, battery technologies and storage 
facilities use a variety of strategies to keep them safe. These strategies can include:

•	 Pre-Installation Standards and Testing: All modern batteries are designed and manufactured to 
adhere to and pass standard safety tests prior to operation.  These safety standards and performance 
tests help to ensure that the technologies deployed in energy storage facilities uniformly comply with the 
highest global safety standards.

•	 Proper Temperature Management: All energy storage projects have thermal management systems, 
such as fans, ventilation, and heating and cooling equipment to maintain safe operating temperatures for 
the batteries.

•	 Sensors that Regulate Temperature: All projects are equipped with sensors that track battery 
temperatures and enable storage facilities to turn off batteries if they get too hot or too cold. A Battery 
Management System manages the charging and discharging of batteries similar to the system in your 
phone or computer.   

•	 Safety Equipment: Energy storage facilities include equipment and systems designed to detect and 
suppress fires, to vent gasses, and incorporate fire-proof barriers. This safety equipment includes 
well-established tools deployed at all types of facilities across our 
electrical system.

•	 System & Component Certification: The Occupational Safety 
and Health Administration’s (OSHA) Nationally Recognized Testing 
Laboratories (NRTL) provide screening, testing, and evaluation for 
battery energy storage technologies and components. Many energy 
storage technologies are also contained within certified enclosures 
designed to safely house them.

•	 24/7 Monitoring by Trained Personnel: Energy storage facilities 
are monitored 24/7 by trained personnel prepared to maintain 
safety and respond to emergency events.

•	 Emergency Response Plans: All energy storage operators develop and maintain emergency response 
plans to ensure that, if there were an event, it is handled safely and according to best practices. Energy 
storage developers work with local fire departments and first responders for training and to share 
information about risks, response plans, and safety measures.

Relying on these measures, energy storage facilities are operated with a safety record consistent with the 
other technologies we rely on every day for electric service.

American Clean Power Association    |   cleanpower.org
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Claims vs. Facts: Energy Storage Leading on Safety    December 2023 cleanpower.org

Energy Storage Leading on Safety 

Utility-scale battery energy storage is safe and highly regulated,  
growing safer as technology advances and as regulations adopt the  

most up-to-date safety standards. 

CLAIM: The incidence of battery fires is increasing.

FACTS: Energy storage battery fires are decreasing as a 
percentage of deployments.

•	 Between 2017 and 2022, U.S. energy storage deployments 
increased by more than 18 times, from 645 MWh to 12,191 MWh1, 
while worldwide safety events over the same period increased 
by a much smaller number, from two to 122. 

•	 During this time, codes and standards regulating energy storage 
systems have rapidly evolved to better address safety concerns.

CLAIM: Today’s larger battery systems use tens of 
thousands of cells, so fires are inevitable.

FACTS: Cell failure rates are extremely low, and 
safety features in today’s designs further reduce the 
probability of fires.

•	 One estimate from 2012 quotes a failure rate ranging from 1 in 
10 million to 1 in 40 million cells3, and there are undoubtedly 
improvements from these levels. 

•	 Lithium-ion batteries experience extremely low failure rates, as 
shown by electric vehicle data. 
•	 Tesla alone sold nearly 900,000 vehicles in the first half of 

20234. These sales of new vehicles represent around three-
quarters of a billion cells, but safety events involving all EVs 
on the road globally, from all manufacturers, amounted to 
just a few dozen fires.

•	 Today’s energy storage systems (ESSs) predominantly use 
safer lithium-iron phosphate (LFP) chemistry, compared with 
the nickel-manganese-cobalt (NMC) technology found in EVs. 
•	 LFP cell failure results in less energy release and a lower 

probability of fire. 

•	 ESS designs incorporate features to avoid propagation of cell 
failure within the battery, contributing to improved safety.

Claims vs. Facts

Background
Energy storage systems (ESS) are critical to a clean and efficient electric grid, storing clean energy and enabling its use when it 
is needed. Installation is accelerating rapidly—as of Q3 2023, there was seven times more utility-scale energy storage capacity 
operating than at the end of 2020. This growth is driving job creation, investment in American manufacturing, and is improving 
grid resilience and energy security. 

However, because energy storage technologies are generally newer than most other types of grid infrastructure like substations 
and transformers, there are questions and claims related to the safety of  a common battery energy storage technology, lithium-
ion (Li-ion) batteries. All of these questions and claims can be addressed with facts. The industry continues to address these 
concerns to ensure community confidence in this increasingly essential electric grid infrastructure.

1	 US Energy Storage Monitor, Q1 2023 full report and 2022 Year in Review, Wood Mackenzie Power & Renewables/American Clean Power Association, 
https://www.woodmac.com/industry/power-and-renewables/us-energy-storage-monitor/

2	Electric Power Research Institute, BESS Failure Event Database, https://storagewiki.epri.com/index.php/BESS_Failure_Event_Database 
3	D. Doughty, Vehicle Battery Safety Roadmap Guidance, National Renewable Energy Laboratory, October 2012, https://doi.org/10.2172/1055366. 
4	EV sales: Hyundai overtakes GM, but Tesla’s U.S. dominance continues
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CLAIM: E-bike and e-scooter fires have resulted in 
deaths—so large batteries for energy storage may be even 
more deadly.

FACTS: No deaths have resulted from energy storage 
facilities in the United States. Battery energy storage 
facilities are very different from consumer electronics, with 
secure, highly regulated electric infrastructure that use 
robust codes and standards to guide and maintain safety.

•	 E-mobility devices have been lightly regulated in the past, 
and some products have used poor-quality battery cells and 
ineffective safety systems. 
•	 They are also charged inside homes, sometimes along egress 

routes, creating a high level of risk. 

•	 Like EV batteries, ESS battery systems are highly regulated 
and subject to stringent certification and testing requirements. 
•	 The difference in regulation is evident in vehicle statistics. 

Worldwide, for the first half of 2023, EV FireSafe cites 500+ 
light electric vehicle (E-bike and E-scooter) battery fires, but 
only 44 passenger EV fires5. 

•	 Additionally, utility-scale energy storage systems are located 
within secure facilities with site plans explicitly designed 
around maximizing safety of those operating the facilities 
and their neighbors. 

•	 The ESS industry meets with and shares best practices with 
first responders and communities.
•	 Lessons learned from earlier ESS incidents have been 

reflected in the evolution of codes and standards. Often, 
companies go beyond mandatory testing to test more 
extreme failure scenarios. 

•	 Altogether, like other electric grid infrastructure, energy storage 
systems are highly regulated and there are established safety 
designs, features, and practices proven to eliminate risks to 
operators, firefighters, and the broader community. 

•	 The industry is committed to meeting these standards, such 
as NFPA 855, which are regularly updated to reflect the latest 
evidence-based best practices. 

CLAIM: Battery fires emit toxic fumes and pose a risk to 
the community

FACTS: Past incidents demonstrate that fires 
are contained within the facility, and air quality in 
neighboring areas remains at safe levels.

•	 Laboratory testing of emissions from Li-ion cells in thermal 
runaway shows that emissions are similar to those found in 
plastics fires6. 

•	 During an ESS battery fire, only trace amounts of chemicals are 
detected in sampling around the event, and overall air quality 
remains at safe levels. 

•	 During a fire at a Tesla Megapack at Moss Landing in California, 
air-quality testing showed no hazards to human health7. 

CLAIM: Fire suppression systems should be mandatory 
for all lithium-ion battery systems.

FACTS: Regulations that aren’t vetted by organizations 
like the National Fire Protection Association or are 
inconsistent with the International Fire Code may make 
projects less safe. 

•	 Established national and international codes and standards 
already require BESS to incorporate the appropriate safety 
features to contain any potential fires or thermal events.

•	 Successful suppression of a fire does not guarantee that the 
underlying thermal runaway event has been terminated, so 
containing a fire is the best way to protect first responders and 
communities.

•	 The energy storage industry is working to avoid events such as 
the explosion at an installation in McMicken, Arizona, in which 
four firefighters were injured8. Prior to this event, the industry 
was focused on extinguishing fires as quickly possible, but 
McMicken showed that explosion can be a greater hazard and 
fire containment is a better strategy. 

•	 The accepted best practice for the rare ESS fires that do occur 
is to contain them, managing the burn of the limited affected 
unit in a controlled manner while protecting nearby structures 
and equipment. This strategy eliminates any explosion hazard, 
avoids issues with stranded energy and reignition, and 
minimizes contaminated runoff of firefighting water. 

•	 Codes and standards are changing to reflect this practice, 
placing an emphasis on explosion prevention. One proposal 
for the 2026 edition of NFPA 855, Standard for the Installation 
of Stationary Energy Storage Systems, would forbid installation 
of traditional clean-agent or aerosol fire suppression systems 
unless testing demonstrates that use of such systems does not 
create an explosion risk.

5	EV FireSafe, All Electrified Transport LIB Fire Incidents, Global, 1st January to 30th June 2023, https://www.evfiresafe.com/ev-battery-fire-overview. 
6	DNV-GL, Considerations for ESS Fire Safety, Report for Consolidated Edison and NYSERDA, 2017
7	Air quality testing showed no hazards to human health amid battery fire in Moss Landing
8	Arizona ESS Explosion Investigation and Line of Duty Injury Reports Now Available
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What Is Energy Storage?

Energy storage powers our daily lives
We use energy storage all the time in our everyday lives. The batteries that power your phone, computer, 
and other electronic devices are small-scale forms of the battery energy storage systems connected to our 
electrical grid. The same technology that powers your personal devices is used today to provide back-up 
power to homes and businesses, limit power outages, make our electrical grid more reliable, and to enable 
our communities to run on clean, affordable energy.

How does it work?
Just like charging your phone while you sleep, energy storage systems efficiently and conveniently capture 
electricity so that it can be used when it’s most needed. Grid-connected energy storage doesn’t move or emit 
any pollution. A grid-connected battery storage system consists of batteries, racks for the batteries, inverters 
that convert DC energy to AC energy, communications equipment that allow control and monitoring of the 
batteries, and equipment that ensures the batteries can operate safely.  These components and battery 
systems are housed in specially engineered enclosures. Various types of energy storage have been utilized 
for more than a century, and the oldest battery storage projects currently in operation have been serving the 
electrical grid for more than a decade.

What does it look like and where is it located?
Energy storage systems connected to the electrical grid are housed in specially engineered shipping 
containers, outdoor-rated cabinets, or purpose-built buildings. While customer-sited residential systems are 
generally installed on the exterior of homes and about the size of whole-home HVAC systems, grid-scale 
facilities vary in size. A typical new utility-scale project can have dimensions ranging from  a hockey rink 
or basketball court to a soccer field. There are currently hundreds of utility-scale energy storage projects 
operating and in construction throughout the entire United States, including in extremes of arctic and desert 
environments, each tailored for the unique setting and community it serves. Energy storage facilities are 
located in dense, urban centers as well as rural and remote areas. These operating energy storage projects, 
wherever they are located, provide valuable services to electrical grid in communities across the country. 

American Clean Power Association    |   cleanpower.org

Wärtsilä Energy

To learn more about  
energy storage technologies,  
visit cleanpower.org.

https://cleanpower.org/
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Enhancing Reliability, Reducing Costs, Protecting the Environment,  
and Supporting Local Economies
Energy storage systems enable a more efficient and resilient electrical grid, which produces a 
variety of benefits for consumers, businesses, and communities. Deployment of energy storage:

•	 Reduces outages and enhances resilience: Similar to household devices operating with back-up 
batteries, like smoke alarms, or back-up generators, energy storage systems can support entire buildings 
or even the larger electrical grid during extreme weather events and other disruptions. Keeping the lights 
on, air-conditioning or heating systems operating, and critical infrastructure working is important to 
keeping people safe.

•	 Reduces costs & saves money: By storing energy when the price of electricity is low and discharging 
that energy later during periods of high demand, energy storage can reduce costs for utilities and save 
families and businesses money. Also, by enhancing grid resilience and providing back-up power, energy 
storage can prevent costly damages to families and businesses associated with power outages.

•	 Bolsters a sustainable electrical grid: Energy storage enables electricity to be saved and used 
at a later time, when and where it is most needed. By introducing more flexibility into the electrical 
grid, energy storage helps integrate more clean, renewable power sources—like solar, wind, and 
hydropower—and enables more people to rely on distributed energy resources, like rooftop solar 
and electric vehicles. All of these resources enabled by energy storage contribute to reducing local 
air pollution and greenhouse gas emissions from our electrical grid.  

•	 Supports local economies: Energy storage projects boost local economies and broaden tax bases, 
reducing local tax burdens without adding pressure on other governmental services. The U.S. energy 
storage industry supports over 60,000 jobs at companies leading cutting-edge technological innovations, 
advanced manufacturing, engineering and construction, and more.

American Clean Power Association    |   cleanpower.org

How is energy storage useful?

AES

https://cleanpower.org/
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I  How Will a Solar Project Help My Community? 
Health Benefits: Citing clean air benefits, the North Carolina State 
University notes “the overall impact of solar development on human 
health is overwhelmingly positive.”2 Health benefits from solar come 
from avoiding the air pollution and greenhouse gas emissions from 
other sources of generating electricity. Pollution and greenhouse 
gas emissions have immediate, long term and cumulative negative 
health effects.3 Unlike other forms of electricity generation, operat-
ing solar facilities do not produce greenhouse gas emissions, odors, 
smoke clouds, or vapor. 
Economic Benefits: Additionally, solar facilities represent a stable 
source of revenue for localities and impose few costs on public 
services.4 The American Clean Power (ACP) Association estimates 
that utility-scale solar projects pay over $550 million annually in 
land lease payments to landowners across the U.S., and pay over 
$375 million in annual tax payments to state and local jurisdictions. 

I  What Happens During Project Construction? 
Solar project construction can take approximately one year or more 
in total for large systems.  

Phase 1: Site Preparation 
Open, flat spaces are generally preferable for solar projects. To 
prepare the site to accommodate solar panels, maintenance build-
ing and other equipment involved in building the project, most sites 
still require a degree of site preparation.  
Equipment used during this phase can include chainsaws, chip-
pers, dozers, scrapers, end loaders, and trucks. Topsoil is typically 
stripped during construction but preserved onsite before perform-
ing cut/fill operations.  

Cut/fill operations level out the slope of the land, help control runoff 
and enable panels to be spaced appropriately. 
Next, the developer will place fencing and temporary job site trail-
ers on the site. Then, they’ll construct an area to temporarily store 
panels and prepare them for installation, along with access roads 
to facilitate entry and exit from the site. 

Phase 2: Construction 
During construction, daily activities include transporting people, 
panels, and equipment to the site over the course of several weeks. 
During installation of the solar panels, racking system, and associ-
ated project infrastructure, the typical onsite construction equip-
ment includes backhoes, pile drivers, scrapers, bulldozers, dump 
trucks, watering trucks, pile drivers, forklifts, bucket or concrete 
trucks and compactors. Light duty trucks will also be used to trans-
port construction workers to and from the site daily. 
Maximum noise from equipment does not exceed 72 decibels 
from 200 feet away, according to the Federal Highway Administra-
tion Construction Handbook.5  

•	 This is equivalent to the noise of a busy office or a vacuum 
cleaner.6 

The panel racking system is installed by pile drivers, placing steel 
posts into the ground to support the system. The panel racking 
system can include a tracking capability to change the angle of the 
panels to follow the sun throughout each day, increasing energy 
production. Trackers can also help address stormwater manage-
ment issues by allowing the panels to tilt and minimize rainwater 
concentration on site. 

Key Takeaways

Solar Provides Community Benefits: Solar projects 
will improve air quality and provide communities with 
real economic benefits through land lease payments and 
local tax revenue.

What to Expect During Construction and Operations: 
Solar projects involve site preparation, manageable noise 
during construction, and minimal traffic, glare, and noise 
once operational.  

1

2

Background
The cumulative operating capacity for 
utility-scale solar in the U.S. has grown to 
over 100,000 MW (as of June 2024). Millions 
of Americans live near utility-scale solar 
projects, which can be found in all 50 states, 
the District of Columbia, and Puerto Rico.1  

If a new solar project is proposed in your 
community, it is important to understand how 
the project will fit into the existing landscape. 
This fact sheet explores what it is like to live 
near a solar project.  
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The wiring that connects panels to electrical equipment may be 
above ground or buried via a trench. An inverter converts power 
from the solar panels from direct current (DC) into alternating 
current (AC), and transformers change the AC voltage. Individual 
components can be the size of a refrigerator, or multiple inverters 
can be assembled together on a skid with transformers, control 
systems and other necessary components. 

Phase 3: Revegetation & Operations 
As parts of a project near completion, temporary staging, laydown 
areas, and other temporary disturbance areas are restored.  
After construction, topsoil is reapplied to help revegetate the site 
and establish ground cover. Revegetation helps prevent erosion, 
manage stormwater, and support the surrounding ecosystem. The 
vegetation used will be determined by a site-specific assessment.  
Once the project is operating, operations personnel maintain the 
vegetation, inspect the facility, make necessary repairs, and ensure 
efficient operations.

I  How Much Traffic Can I Expect After the  
    Project is Built?  

Once solar projects are built, there is little traffic in and out of the 
project site. Most of the vehicular traffic will be made up of light 
duty trucks to transport the operations personnel responsible for 
maintaining the vegetation around the project or cleaning panel 
surfaces to ensure maximum power production.  

I  How Much Noise Do Solar Projects Make?  
Solar panels do not emit sound when they convert sunlight into 
electricity.  Rather sources of sound at solar facilities are associated 
with converting solar panels electrical output from DC to AC and 
adjusting the voltage such that it can be transmitted to the electri-
cal grid.  This is done via inverters and transformers.  The inverters 
and transformers may have fans and cooling systems to ensure 
proper operation when operating at full load during the heat of the 
day.  Sound emitted from inverters can be calculated using software 
during project design and can be minimized with proper planning 
and siting. Generally, when permitting solar facilities, the expected 
sound levels fall within the accepted limits established by land use 
or zoning ordinances. 

I  Can I Expect Glare from the Panels?  
Solar panels are designed to capture light rather than reflect it. 
Nonetheless, the glass from solar panels can produce glare. Studies 
indicate that the potential glare from solar arrays is comparable to 
glare from a body of smooth water.7 Modern PV panels reflect as 
little as two percent of incoming sunlight, which is about the same 
as water and less than soil or even wood shingles.8  

To further reduce visual impacts from solar facilities, developers 
may plant vegetation along the perimeter of the project to provide 
visual barriers in accordance with local ordinance requirements.  

I  Do Solar Projects Make the Surrounding  
    Area Warmer?  

The Ohio Department of Public Health has found “Information to 
date does not indicate a public health burden from heat gener-
ated by PV panels or from the heat island effect.”9 
Solar photovoltaic (PV) “heat island effect” refers to a limited warm-
ing effect in and around solar facilities at certain times of the day 
and/or year—depending on other conditions such as wind speed 
and cloud cover. This phenomenon is conceptually like the “urban 
heat island effect,” that has been observed in which heat-absorbing 
elements of cities—such as concrete—increase the temperature 
when compared to surrounding areas. 10,11  

Existing studies on the “heat island effect” at solar facilities have 
found varied results with respect to daytime and nighttime tempera-
ture effects.12,13  
•	 Note: current research has been conducted on sites that do 

not have planted vegetation underneath panels, which is not 
representative of solar PV facilities in many parts of the country.14  

•	 Vegetation can help cool an area. 

1	 American Clean Power Association, Clean Power Annual Market Report, 2023. https://cleanpower.org/resources/clean-power-annual-market-report-2023/?token_refresh=cf1950c0-7aad-44d5-
b872-78baf8363ef8&mrcid=1713385403

2	 NC State University, Health and Safety Impacts of Solar Photovoltaics, https://content.ces.ncsu.edu/health-and-safety-impacts-of-solar-photovoltaics (2017)
3	 CDC. Climate Change Decreases the Quality of the Air We Breathe. https://www.cdc.gov/climateandhealth/pubs/AIR-QUALITY-Final_508.pdf 
4	 Mangum Economics. The Economic Development Contribution of Utility-Scale Solar to Virginia. May 2020. Available: https://mdvseia.org/wp-content/uploads/2020/06/MDVSEIA-Report-.pdf 
5	 U.S. Department of Transportation. FHWA Highway Construction Handbook. 2006. https://rosap.ntl.bts.gov/view/dot/8837/dot_8837_DS1.pdf
6	 Yale Environmental Health and Safety, Decibel Level Comparison Chart. https://ehs.yale.edu/sites/default/files/files/decibel-level-chart.pdf
7	 National Renewable Energy Laboratory (NREL). Research and Analysis Demonstrate the Lack of Impacts of Glare from Photovoltaic Modules. July 2018. https://www.nrel.gov/state-local-tribal/blog/posts/

research-and-analysis-demonstrate-the-lack-of-impacts-of-glare-from-photovoltaic-modules.html
 8	 NREL, Ibid.
 9	 Ohio Department of Public Health, “Solar Farm and Photovoltaics Summary and Assessment,” Updated April 2022, available at: https://odh.ohio.gov/know-our-programs/health-assessment-section/

media/summary-solarfarms 
10	 V. Fthenakis and Y. Yu, “Analysis of the potential for a heat island effect in large solar farms,” 2013 IEEE 39th Photovoltaic Specialists Conference (PVSC), 2013, pp. 3362-3366, doi: 10.1109/PVSC.2013.6745171. 
11	 Barron-Gafford, G., Minor, R., Allen, N. et al. The Photovoltaic Heat Island Effect: Larger solar power plants increase local temperatures. Sci Rep 6, 35070 (2016). https://doi.org/10.1038/srep35070.
12	 Broadbent, A. M., E. S. Krayenhoff, M. Georgescu, and D. J. Sailor, 2019: The Observed Effects of Utility-Scale Photovoltaics on Near-Surface Air Temperature and Energy Balance. J. Appl. Meteor. Climatol., 

58, 989–1006, https://doi.org/10.1175/JAMC-D-18-0271.1.
13	 Devitt, Dale A., Lorenzo Apodaca, Brian Bird, John P. Dawyot, Jr., Lynn Fenstermaker, and Matthew D. Petrie. 2022. “Assessing the Impact of a Utility Scale Solar Photovoltaic Facility on a Down Gradient 

Mojave Desert Ecosystem” Land 11, no. 8: 1315. https://doi.org/10.3390/land11081315 
14	 Ibid

https://cleanpower.org/resources/clean-power-annual-market-report-2023/?token_refresh=cf1950c0-7aad-44d5-b872-78baf8363ef8&mrcid=1713385403 
https://cleanpower.org/resources/clean-power-annual-market-report-2023/?token_refresh=cf1950c0-7aad-44d5-b872-78baf8363ef8&mrcid=1713385403 
https://content.ces.ncsu.edu/health-and-safety-impacts-of-solar-photovoltaics
https://www.cdc.gov/climateandhealth/pubs/AIR-QUALITY-Final_508.pdf 
https://mdvseia.org/wp-content/uploads/2020/06/MDVSEIA-Report-.pdf 
https://rosap.ntl.bts.gov/view/dot/8837/dot_8837_DS1.pdf
https://ehs.yale.edu/sites/default/files/files/decibel-level-chart.pdf
https://www.nrel.gov/state-local-tribal/blog/posts/research-and-analysis-demonstrate-the-lack-of-imp
https://www.nrel.gov/state-local-tribal/blog/posts/research-and-analysis-demonstrate-the-lack-of-imp
https://odh.ohio.gov/know-our-programs/health-assessment-section/media/summary-solarfarms
https://odh.ohio.gov/know-our-programs/health-assessment-section/media/summary-solarfarms
https://doi.org/10.1038/srep35070
https://doi.org/10.1175/JAMC-D-18-0271.1
https://doi.org/10.3390/land11081315 
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I  What’s inside of a solar panel?
Solar panels are made up of glass, aluminum, copper, and solar cells. 
Solar cells are semiconductor materials, made up of thin layers of 
silicon or other photovoltaic material responsible for converting energy 
from sunlight into electricity. The thin layer of solar cells is sealed on 
both sides and covered with glass, a polymer sealant, and—some-
times—an aluminum frame for protection from outside elements. 
The main solar cell technologies are crystalline silicon (c-Si) and 
thin film cadmium telluride (CdTe). 

I  Can solar panels leach chemicals or metals?
Solar panels are designed and manufactured to withstand harsh 
environmental conditions and extreme weather events. These 
hardened structures protect the solar cells from the elements and 
support plans to keep the facilities operating for up to 40 years. 
Extended-stress testing2 and leaching tests reflective of real-world 
conditions show that crystalline silicon and thin film cadmium tellu-
ride solar panels pose little risk of leaching during operation, 
removal and disposal, including in the event of a natural disaster. 
In order to operate, the internal components of modules must be 
protected from the elements, particularly moisture, to prevent corro-
sion and the release of materials.3

Furthermore, the Environmental Protection Agency requires that 
solar panel modules pass toxicity characteristic leaching procedure 
(TCLP) testing before being disposed of in a landfill. TCLP testing 
assesses impacts of landfill conditions on solar panels, including 
leaching potential. This test is typically conducted during manu-
facturing to ensure the solar panels will meet the requirements of 
disposal at end-of-life.4 Testing shows that both c-Si and CdTe 
panels are safe in worst-case conditions of abandonment or 
damage in a disaster.5

Key Takeaways

Solar panels are made of materials like glass, aluminum, copper, 
and semiconductors commonly found in household appliances 
and technology.

In the U.S., the two most used solar cells—Crystalline Silicon 
(c-Si) at 62%1 of current installations, with Thin Film Cadmium 
Telluride (CdTe) making up the majority of the remaining market—
do not pose a danger to human health or the environment.

Testing shows that both c-Si and CdTe panels are safe in  
worst-case conditions of abandonment or damage in a disaster.

1

2

3

Background
Solar energy continues to grow 
rapidly across America. As facilities 
are proposed in more communities, 
community members have questions 
about what materials are included in 
solar photovoltaic (PV) panels, and if 
they pose an environmental or health 
risk to surrounding neighbors. 

Explore below the materials in solar  
panels and how utility-scale solar  
facilities are safe for your community.
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https://www.energy.gov/sites/default/files/2022-03/Solar-Energy-Technologies-Office-PV-End-of-Life-Action-Plan_0.pdf
https://www.energy.gov/sites/default/files/2022-03/Solar-Energy-Technologies-Office-PV-End-of-Life-Action-Plan_0.pdf
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I  Are the materials in solar panels safe?
Solar panels do not contain sufficient hazardous materials to pose 
a danger to the environment and human health. 

Even in the event of breakage or fire, studies show that crystal-
line silicon and thin film cadmium telluride solar panels do not 
pose a danger to the environment or human health.6,7

Crystalline Silicon (c-Si) Panels
The primary component in crystalline silicon solar cells is silicon, 
the second-most common element on earth and found in most 
consumer electronics, from cell phones to computer chips.8,9

•	 An assessment by the Ohio Department of Health highlighted 
the safety of crystalline silicon panels, concluding “Information 
to date does not indicate a public health burden from the use 
of crystalline silicon (c-Si) in solar farms...[as] crystalline silicon 
itself is non-toxic to humans.”10

Other components used in c-Si cells include gallium, which is 
increasing in popularity over boron for putting cells together,11 and 
phosphorus—both of which are also non-hazardous to the environ-
ment and human health. Most commercially available crystalline 
silicon panels contain trace amounts (less than 0.1%) of lead used to 
join the c-Si cells; however, manufacturers are seeking to decrease 
the use of lead for this purpose.12 While a large solar energy project 
contains hundreds of panels, the leaded portions of the panel are 
enclosed in nonporous, non-toxic substances like glass and poly-
mer, preventing the lead material from escaping or leaching into 
the ground.13,14

•	 The amount of lead needed to solder the cells is roughly 1/750th 
of the amount used in a conventional car battery, or half of the 
amount in a single 12-gauge shotgun shell. 

Cadmium is sometimes used in trace amounts in c-Si solar panels 
for glass frit, the material used in the electrodes to make electrical 
contact with the PV cell. It may also be found in the solder that is 
used to join cells. According to the North Carolina Clean Energy 
Technology Center, research demonstrates the amount of cadmium 
found in c-Si solar panels poses negligible toxicity risk to public 
health and safety, even in the case of breakage.15

Thin Film Cadmium Telluride (CdTe) Panels
Thin film cadmium telluride (CdTe) panels are increasing in popu-
larity, making up about 32% of total installations from 2007-2022, 
and 38% of new (2022) installations.16

CdTe solar panels consist of a semiconductor layer fully encapsu-
lated between two sheets of glass and sealed with an industrial 
laminate. The CdTe semiconductor layer is approximately 3% of 
the thickness of a human hair. CdTe is a highly stable compound 
that differs from elemental cadmium due to its strong bonding and 
extremely high chemical and thermal stability.17 
CdTe also has a much lower risk of being released and does not 
dissolve in water.18

•	 Because coal and oil-fired generators routinely emit cadmium, 
increased use of solar energy reduce public exposure to cadmium.19

For every five megawatts of solar power installed, it is estimated that 
157 grams of cadmium are prevented from being released into the envi-
ronment because of the reduction in traditional energy generation.20
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To discover more about decommissioning solar facilities and disposal,  
visit What Happens When a Solar Project is Decommissioned and  

Solar Panel Recycling and Disposal.
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