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Solar Guidance Documents from Other States

Because members of the public are often concerned about potential solar development in their
state, public universities are often called upon to provide unbiased answers to common concerns
as a resource guide for public officials when making solar-related policy decisions. Two excellent
examples are, “Health and Safety Impacts of Solar Photovoltaics,” which was written by the North
Carolina Clean Energy Technology Center?, and “Clean Energy Results, Questions and Answers,
Ground-Mounted Solar Photovoltaic Systems,” created by the Massachusetts Clean Energy
Center?. In a similar vein, this document attempts to summarize the issues of particular interest
to Louisiana residents related to potential solar energy development.

Figure 1 — Louisiana Solar Energy Lab at the University of Louisiana at Lafayette
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Health and Safety Impacts of Solar Power Plants

Hazardous Materials

Although solar energy systems do contain small amounts of toxic materials, the issue has been
studied extensively and the conclusion is that these materials do not present a danger to public
healthB3456l, Solar cells are semi-conductors and contain the same type of semi-conductor
materials as are used in the computer industry. Unlike computers, however, solar modules are
designed to be installed outdoors. Because the semi-conductor would be ruined if exposed to
the elements, the solar cell itself is encapsulated in plastic. In addition, the cells are protected
either by a layer of tempered glass on both top and bottom, or by tempered glass on the top and
a polymer sheet on the back. As result, the solar cell is completely protected from air and water
during normal operation, and as such, rainwater does not wash any toxic materials into the soil.
Even if the glass on the solar module is broken, the plastic encapsulant normally still keeps the
semi-conductor portion of the modules from being exposed to the elements, thus preventing any
harmful materials from escaping. In general, the toxic materials in a solar module will not leach
out into the environment unless the solar module is so severely damaged that the encapsulant is
compromised, and the cell pieces are fully immersed in water for an extended amount of time.
Even then, according to the International Energy Agency, the concentrations of the toxic
materials in the water would remain “several orders of magnitude below regulatory screening
thresholds’.”

End of Life, Recycling, Decommissioning

The situation described above where a defective solar module is immersed in water for a long
period of time does not occur during general use, but it could occur if the module were deposited
in a landfill at the end of life. Therefore, it is not a recommended practice to place used modules
in landfills, and local jurisdictions have the authority to prevent that from happening. Instead, it
is recommended to recycle them at the end of their useful life®219  Major module
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manufacturers! and solar industry trade associations? have recycling programs, and recycling is
highly recommended at the end of life.

In general, all components of a solar project can be removed from the property at the end of a
solar project and the land can be restored to its original state. The solar modules can be unbolted
and recycled. The steel racks that support the solar modules can be removed and either re-
purposed or recycled. A decision can be made to either remove the underground PVC conduits
that carry the electrical conductors, or to pull the conductors out and leave the conduits in the
ground if they are deep enough to not interfere with the next intended purpose for the land.
Many of the materials recovered at the decommissioning of a solar farm, including many tons of
steel, have an inherent salvage value, making the decommissioning process less costly to the
project owner than it would be otherwise. Decommissioning bonds are now required in
Louisiana to ensure that neither the landowner nor the local jurisdiction will be left on the hook
to decommission a solar power plant if the solar plant owner goes out of business.

O&M — Panel Washing and Vegetation Control

One common concern is that the chemicals used to wash the solar modules will be harmful to
the groundwater. Louisiana has enough rain that the modules do not need to be washed very
often —in general about once a year. Washing of the modules is accomplished using tap water
run through a deionization filter, a pressure washer, and a rotating brush. No chemicals are
needed. If any chemicals are used, it would likely be a mild soap to remove a particularly
stubborn bit of soiling. In Louisiana, according to soling studies we have conducted, the most
common type of stubborn soiling results from pollen and bird droppings.

Utility-scale solar plants typically have grass beneath the modules and between the rows.
Vegetation control is primarily accomplished by planting a species of grass that has a limited
height, so that it does not shade the solar modules, and then by mowing and weed eating as
necessary. Itis also possible to allow sheep to graze in a solar field to keep the vegetation down,
and to plant pollinator plants along the vegetative visual barrier around the solar facility. In
general, herbicides are only used at strategic sites, such as along the fence lines and next to the
electrical equipment. When an herbicide is used, it is usually a general-use herbicide available
over the counter, of the same type used in lawns and parks across the country, rather than a
special use herbicide that requires a license.

Hurricanes

Existing local building codes already require all structures, including solar power plants, to be
engineered to withstand the design windspeed for each location, as specified by the American
Society of Civil Engineers (ASCE). Typical design windspeeds in Louisiana can vary from 110 mph
to 140 mph, but solar racks can easily be designed to windspeeds of 150 mph or higher. The
National Renewable Energy Lab used maintenance data from 50,000 operational solar energy
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systems and found that solar plants stand up well to hurricanes and hail'®. This has been
confirmed by the experience of solar plants in New Jersey and New York during Hurricane Sandy,
and by solar plants in the US and Caribbean during Hurricane Mathew, which for the most part
survived all of these devastating storms with only minor damage™.

Electromagnetic Fields (EMF)

Photovoltaic systems do generate both electric and magnetic fields, which are sometimes called
EMFs. The type and magnitude of the electric and magnetic fields generated by solar energy
equipment is similar to the electric and magnetic fields produced by other electrical equipment
that surrounds us every day, including electrical power lines, electrical sub-stations, cell phones,
and microwave ovens. Because this is a persistent source of concern, a brief technical
explanation seems warranted in order to help the public understand why the electromagnetic
fields generated by solar power plants do not represent a unique danger to human health or
safety.

The strength of an electric field is proportional to voltage, while the strength of a magnetic field
is proportional to current. Both types of electromagnetic fields diminish exponentially with the
distance from the source. Electric fields are very easily absorbed and are shielded by anything
between a person and the source of the electric field, such as a tree, a fence, or a building. On
the other hand, magnetic fields easily pass through most objects, including humans, making
magnetic fields the more significant issue with regard to human health. There is also an
important distinction between the static magnetic fields produced by DC electricity, and the
“power frequency” magnetic fields produced by AC electricity. Static magnetic fields do not
induce an electrical current in the human body, but very high current AC electricity does induce
a power frequency magnetic field, which under certain circumstances could potentially induce
an electric current in the human body large enough to cause pain or headaches. Whether this
presents a danger to public health has been studied extensively, including by the National
Institute of Environmental Health!4, the World Health Organization®, and National Academies of
Science'®. Following a comprehensive evaluation of this issue, the National Academies of Science
concluded:

“Based on a comprehensive evaluation of published studies relating to the effects of
power frequency electric and magnetic fields on cells, tissues, and organisms (including
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humans), the conclusion of the committee is that the current body of evidence does not
show that exposure to these fields presents a human-health hazard. Specifically, no
conclusive and consistent evidence shows that exposures to residential electric and
magnetic fields produce cancer, adverse neurobehavioral effects, or reproductive and
developmental effects'®.”

Exposure limits for public safety have also been established by the Institute of Electrical and
Electronics Engineers (IEEE)'’, and the International Commission on Non-lonizing Radiation
Protection (ICNIRP)*. The typical electrical equipment that we use every day are designed to
comply with IEEE and ICNIRP standards.

It is reasonable to ask whether solar power plants present a unique risk to human health, and
This question has been asked when other solar projects have been proposed and studies have
been performed to answer the question, including by the US Department of Energy, which
concluded that:

“..the magnitude of EMF exposure measured at the perimeter of PV installations has
been shown to be indistinguishable from background EMF, and is lower than that from
many household appliances, such as televisions and refrigerators'®.”

These studies show that the DC voltage generated within the solar field produces a static electric
field that will usually be largest at the end of the longest string of modules. The DC current
produces a static magnetic field that does not induce a current in the human body. This static
EMF is relatively small in magnitude and diminishes dramatically with distance, such that at a
distance of 10 feet it is “largely indistinguishable from the Earth’s natural magnetic field?°.” The
inverters, AC combiner panels, and transformers in a solar field are the largest sources of power
frequency EMF. The power frequency electromagnetic fields in a solar plant are of the same type
and magnitude as would be found with traditional electrical equipment, including electrical
substations, power lines, and the transformers we see around town and behind our houses. This
magnetic field diminishes rapidly with distance and is nearly un-detectable at the fence of a solar
facility. A recent peer-reviewed study entitled, “Electromagnetic Fields Associated with
Commercial Solar Photovoltaic Electric Power Generating Facilities?” measured the EMF
generated at two commercial solar power plants and concluded:
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“Static magnetic fields were very small compared to exposure limits established by IEEE
and ICNIRP. The highest 60-Hz magnetic fields were measured adjacent to transformers
and inverters, and radiofrequency fields from 5-100 kHz were associated with the
inverters. The fields measured complied in every case with IEEE controlled and ICNIRP
occupational exposure limits. In all cases, electric fields were negligible compared to IEEE
and ICNIRP limits across the spectrum measured and when compared to the FCC limits
(20.3 MHz).”

These results have been confirmed at the Louisiana Solar Energy Lab by taking EMF
measurements at various locations throughout the University’s solar facility and along the fence
line. The readings outside the fence were at the ambient levels found throughout town and
inside a typical home, while the highest readings inside the fence were found beneath a typical
power line that runs alongside the solar field to serve an adjoining neighborhood, but that is not
even connected to the solar facility.

Concerns have been expressed about solar facilities potentially interfering with pacemakers. The
standards to which Active Implanted Medical Devices (AIMSs) are manufactured requires them
to be immune to EMF interference under “reasonable foreseeable” circumstances, which include
exposure to EMFs associated with common electrical equipment and power lines, to the extent
they are accessible by the general public. As a result, neither the US Food and Drug
Administration (FDA) nor the UK’s Medicines and Healthcare products Regulatory Agency
(MHRA) has ever seen a documented case of a patient having their implanted heart device
interfered with by a high-voltage power line??. As discussed above, since the EMFs from a solar
facility outside the fence are much lower than that of a typical power line, there is no reason to
believe that EMFs from a solar facility would interfere with a pacemaker or other AIMS.

Electric Shock and Arc Flash

Solar energy plants are electrical power generation facilities, and as such there is a very real
danger from electrical shock and arc flash. For that reason, typical building codes and the
National Electric Code (NEC) require that warning signs and tall fences be installed to prevent the
general public from inadvertently accessing any electrical equipment that could cause them
harm. Qualified electrical technicians and other workers who are specially trained to identify and
mitigate these types of hazards and can safely operate and maintain a solar facility.

Fire Hazards

The components that make up a solar field are mostly made of steel, glass, and aluminum which
are not flammable. In general, therefore, even if the grass underneath a solar array catches fire,
the solar modules will not catch fire. On the other hand, an arc flash caused by a loose connector
or a frayed wire could potentially generate enough heat to ignite the plastic back sheet, the
plastic encapsulant, and the insulation on the wires for a solar module, making fire a realistic,

22 “Real-life experience of interference with Implanted Heart Devices,” EMFs.info Website, Accessed 7-26-2021. Available at:
https://www.emfs.info/effects/medical-devices/real-life-experience-interference-implanted-heart-devices/
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though rare, possibility. Recent editions of the National Electric Code (NEC), published by the
National Fire Protection Association, have a special chapter for solar facilities outlining design
requirements to ensure that solar energy systems are designed and installed in a way that is safe
for the public and that will allow firefighters to perform their job safely. Because a solar module
will create an electrical potential whenever it is in the sunlight, the NEC requires the installer of
a solar energy system to provide an easily identifiable location where firefighters can de-energize
the PV system so that they can safely fight a fire at a solar plant or a building with a rooftop PV
system installed. The US Department of Energy has provided millions of dollars to fund the
development of specialized training courses for first responders to allow them to learn how to
deal with fires at or near solar energy systems. The International Renewable Energy Council
(IREC) offers free DOE-sponsored training course entitled, “Solar PV Safety for Firefighters.?”
That course provides answers to common questions, such as, “Can you spray water on solar
panels?” and, “Is a roof top solar array hazardous on a cloudy day?”

Noise

In general, solar farms are very quiet. The largest sources of noise in a solar facility are the
inverters and transformers, which emit an audible 60 Hz hum while in operation. Average sound
levels at a distance of 10 feet from the inverter face vary over the range of 48 dB to 72 dB?,
which is about the same level of sound from a normal conversation, and it is less than the sound
level of a toilet flushing?>. Also, by way of comparison, OSHA requires employers to implement
a hearing conservation program when noise exposure is at or above 85 decibels averaged over
eight working hours?®, so in general, the sound levels inside a solar facility are not sufficient to
require workers to employ hearing protection. Outside the fence of the solar array, the sound
level approaches ambient levels.

Land use and Farming

There are currently somewhere on the order of 7 GW (7,000 MW) of solar projects in Louisiana
that have been prospected and submitted to our regional grid operator, the Midcontinent
Independent System Operator (MISO) for an interconnection permit. In reality, most of them
will never be built for both technical and economic reasons. However, if we estimate an average
of seven acres per MW, and if all 7 GW of solar projects were actually built, they would use about
49 thousand acres, out of approximately 8 million acres currently used for farm operations in
Louisiana?’. This represents 0.6% of all Louisiana farmland, so it is unlikely that the proposed
solar projects will significantly alter the agrarian nature of our beautiful state, and it seems

2 “Solar PV Safety for Firefighters,” Interstate Renewable Energy Council (IREC), Albany, NY, Accessed 7-26-2021,
https://cleanenergytraining.org/products/solar-pv-safety-for-firefighters#tab-product tab contents 20

24 “Study of Acoustic and EMF Levels from Solar Photovoltaic Projects,” Report Prepared for the Massachusetts Clean Energy Center, Boston,
MA, by Tech Environmental, Waltham, MA, December 17, 2021, . Available at:
https://files.masscec.com/research/StudyAcousticEMFLevelsSolarPhotovoltaicProjects.pdf
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unlikely that solar farms will create any serious difficulty for sugar cane or rice mills to receive
enough product from nearby farms to remain profitable. Two industry trends will also tend to
reduce the amount of land used for solar in the future. One trend is that the efficiency of solar
modules has been increasing rapidly over the last twenty years?®. Another industry trend is to
increase the Ground Coverage Ratio (GCR) in the design of the plant, which simply means that
they are tending to put the rows of modules closer together to improve the cost-effectiveness of
the projects. Since land use is directly related to module efficiency and ground coverage ratio,
future solar farms will require less land to produce the same amount of electricity.

One issue that is of particular concern for Louisiana farmers, however, is the fact that many of
our farmers do not own their own land; rather they lease, rent, or sharecrop the land that they
farm. Since farm lease prices are typically significantly lower than solar lease prices, there is a
real possibility that a tenant farmer could be priced out of the use of the land that they typically
farm. This concern must be balanced against the right of the landowner to seek to maximize the
return for their land. This balance of equities is an issue for local authorities to carefully consider
when acting on a permit application for a solar farm.

When farmland is used for solar, the land lays fallow for 25 — 35 years with grass planted beneath
the solar panels. This may actually improve the quality of the land once it is returned to
agricultural use. Agrivoltaics is a new area of intense study sponsored by the US Department of
Energy that might in the future provide new opportunities for Louisiana farmers. Agrivoltaics
combine the production of solar energy with and other agricultural activities on the same land.
Solar farms have already been successfully combined with farm animals such as sheep as well as
certain crops, and a large amount of research activity is currently being devoted to this topic.

Property Values

At the residential scale, researchers at the Lawrence Berkeley National Laboratory performed an
“Analysis of the Effects of Residential Photovoltaic Energy Systems on Home Sales Prices in
California,” and found that, “Across a large number of repeat salesmodel specifications and
robustness tests, the analysis finds strong evidence that California homes with PV systems have
sold for a premium over comparable homes without PV systems?°.”

At the utility scale there is a common perception that utility-scale solar projects will bring down
property values, even among appraisers. Researchers at the University of Texas at Austin
surveyed land appraisers and found that, “while a majority of survey respondents estimated a
value impact of zero, some estimated a negative impact associated with close distances between

28 Best Research-Cell Efficiency Chart, National Renewable Energy Lab, Available at: https://www.nrel.gov/pv/cell-efficiency.html

29 Ben Hoen, Ryan Wiser, Peter Cappers and Mark Thayer, “An Analysis of the Effects of Residential Photovoltaic Energy Systems on Home Sales
Prices in California,” Environmental Energy Technologies Division, Ernest Orlando Laboratory, Lawrence Berkeley National Laboratory, April
2011. Available at: https://eta-publications.|bl.gov/sites/default/files/Ibnl-4476e.pdf
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the home and the facility, and larger facility size. Regardless of these perceptions, geospatial
analysis shows that relatively few homes are likely to be impacted3°.”

For the UT-Austin study, however, it was found that those appraisers with a negative opinion had
never actually performed a formal appraisal of a solar farm. However, when a study of the
potential impact of a specific proposed solar farm at a particular site has been performed by
certified appraisers, the results consistently show no negative effect on property values. For
example, a State Certified General Appraiser in North Carolina was asked to do a study of the
impact of nearby property values of a proposed solar farm and his conclusion was:

“The matched pair analysis shows no impact in home values due to the adjacency to the
solar farm as well as no impact to adjacent vacant residential or agricultural land. The
criteria for making downward adjustments on property values such as appearance, noise,
odor, and traffic all indicate that a solar farm is a compatible use for rural/residential
transition areas3'.”

In a more recent case (2020) of the same type in Virginia, a professional appraiser was asked to:

“...provide our professional opinion on whether the proposed solar farm will have any
impact on adjoining property values and whether “the location and character of the use,
if developed according to the plan as submitted and approved, will be in harmony with
the area in which it is to be located32.”

The conclusion in Virginia was almost identical to that in North Carolina:

“Based on my analysis of the neighborhood and properties surrounding the proposed
solar site, and my analysis of other existing solar farms in similar locations, it is our
professional opinion that the proposed solar electric power plant will not adversely affect
the value of adjoining or abutting property.

It is also my professional opinion that the location and character of the solar facility, if
developed according to the plan as proposed, will be in harmony with the area in which
it is to be located3?2.”

Codes and Standards

Building codes set minimum standards for the construction of buildings and other structures,
including solar facilities, to safeguard the safety, health, and welfare of the public. In order to

30 Leila Al-Hamoodah, Kavita Koppa, Eugenie Schieve, D. Cale Reeves, Ben Hoen, Joachim Seel and Varun Rai, An Exploration of Property-Value
Impacts Near Utility-Scale Solar Installations, Policy Research Project (PRP), LBJ School of Public Affairs, The University of Texas at Austin, May
2018. Available at: https://emp.lbl.gov/sites/default/files/property-value impacts near utility-scale solar installations.pdf

31 Richard C. Kirkland, Jr., MAI, “Oakwood Solar Impact Study,” Kirkland Appraisals, LLC, Raleigh North Carolina, February 12, 2016, Available at:
https://usesusa.org/wp-content/uploads/2020/02/Solar-Impact-Study.pdf

32 Christian P. Kaila & Associates, “PROPERTY IMPACT ANALYSIS Of Proposed Maroon Solar Farm Raccoon Ford Road Culpeper County, Virginia,”
Christian P. Kaila & Associates, Fredericksburg, VA, Available at: https://www.maroonsolarproject.com/wp-
content/uploads/2021/01/Attachment-M-Property-Value-Impact-Study-P1007432.pdf
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ensure the safe installation and operation of solar energy systems, building code requirements
address issues such as the installation, materials, wind resistance, and fire classification.

Louisiana has enacted the Louisiana State Uniform Construction Code3? and created the Louisiana
State Uniform Construction Code Council®**, “to review and adopt the state uniform construction
code, provide for training and education of code officials, and accept all requests for
amendments of the code.” The Uniform Construction Code3 incorporates by reference, with
slight amendments, the International Building Code and the International Residential Code. The
current versions of the International Residential Code and the International Building Code both
require solar energy systems to be installed according to the manufacturer’s instructions, the
National Electrical Code, and Underwriters Laboratories’ product safety standards. A partial list
of the codes and standards that are applicable to solar energy equipment and installations is
shown below.

¢ Installation Requirements:
o National Electrical Code, NFPA 70

o Must be installed by a qualified person and in accordance with manufacturer’s
instructions

e Product Listings
o UL 1703: Standard for Safety for Flat-Plate Photovoltaic Modules and Panels

o UL 1741: Standard for Inverters, Converters and Controllers for Use In
Independent Power Systems

o |EEE 1547 - Standard for Interconnection and Interoperability of Distributed
Energy Resources with Associated Electric Power Systems Interfaces

e Design Qualification (Reliability Testing)

o |EC 61215: Crystalline Silicon Terrestrial Photovoltaic (PV) Modules - Design
Qualification and Type Approval

o |EC 61646: Thin-Film Terrestrial Photovoltaic (PV) Modules - Design Qualification
and Type Approval

e Performance Measurement

o ASTM E1036: Standard Test Methods for Electrical Performance of Non-
concentrator Terrestrial Photovoltaic Modules and Arrays Using Reference Cells

33 Louisiana State Uniform Construction Code, RS 40:1730.21,
http://Isuccc.dps.louisiana.gov/pdf/LA%20State%20Uniform%20Construction%20Code%202011.pdf
34 Louisiana State Uniform Construction Code Council, http://Isuccc.dps.louisiana.gov/index.html

35 Uniform Construction Code, http://Isuccc.dps.louisiana.gov/pdf/UC Codes Amendments 2020.pdf



http://lsuccc.dps.louisiana.gov/pdf/LA%20State%20Uniform%20Construction%20Code%202011.pdf
http://lsuccc.dps.louisiana.gov/index.html
http://lsuccc.dps.louisiana.gov/pdf/UC_Codes_Amendments_2020.pdf

Taken together, the international and national codes and standards that have already been
adopted in Louisiana, if enforced, will ensure that solar energy systems are safe. In general, the
local Authority Having Jurisdiction (AHJ), such as the Parish or municipality, has the authority to
enforce compliance with these codes and standards through the permitting and inspection
process. The Solar Development Toolkit, an excellent resource being developed specifically for
Louisiana by the Center for Planning Excellence provides an overview of solar energy planning,
zoning, codes, permitting, and inspections for local governments in Louisiana, and points to many
available resources®®. The US DOE has also funded various resource guides for states and
municipalities that could be consulted for more information, including, “Standards and
Requirements for Solar Equipment, Installation, and Licensing and Certification - A Guide for
States and Municipalities®’,” and “Here Comes the Sun, A State Policy Handbook for Distributed
Solar Energy32.”

36 https://www.cpex.org/louisiana-model-solar-ordinance

37 Beren Argetsinger, Benjamin Inskeep, “Standards and Requirements for Solar Equipment, Installation, and Licensing and Certification - A
Guide for States and Municipalities,” February 2017, A Report Prepared for the Clean Energy States Alliance with Funding from the DOE
SunShot Program, Available at: https://www.cesa.org/wp-content/uploads/Standards-and-Requirements-for-Solar.pdf

38 “Here Comes the Sun, A State Policy Handbook for Distributed Solar Energy,” National Conference of State Legislatures and National
Association of State Energy Officials, July 2017. Available at:
https://naseo.org/data/sites/1/documents/publications/Here%20Comes%20the%20Sun%20Handbook%20July%202017.pdf
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