
 

 

 

  

 

 

 

 

  

 

 

    
 
 

   
   

  
 

  
  

   

 

   
 

 
    

  

         
     

   
  

    
      

        
  

   

 
  

Comments of NextEra Energy Resources to the Johnson County Planning Staff 

June 4, 2021 

The following is submitted to the Johnson County Planning Staff for consideration as proposed amendments 
to the County’s Development Code are being drafted that would allow for the development of utility-scale 
solar energy projects. The focus herein is to address two fundamental concepts identified through our 
discussions with County Planning Staff and observed during the presentation made by the Berkley Group 
during the Planning Commission Work Session on April 27, 2021.  First, if the County contends that 
development regulations should be premised on maintaining the “Rural Character” of the County’s 
unincorporated areas, it should be understood that solar projects can be a valuable tool for protecting and 
enhancing rural areas and are not inherently the antithesis to that objective. Secondly, given this fact, it is 
unnecessary to adopt extraordinary setbacks, buffering and screening requirements to ensure that, to quote 
the consultant, “you do not know it is there”. 

It is our position that strategically placed solar projects are in fact an emerging opportunity to increase the 
long-term viability of rural, agriculture-oriented areas, particularly in counties experiencing ever-expanding 
urban/suburban creep. Further, and consistent with the premise solar can be part of a newly emerging 
sustainable plan for rural areas, urban-suburban style landscaping and buffering is unnecessary and, in fact, 
is itself out of character in a rural application. 

I. SOLAR ENERGY SYSTEMS WORK TO MAINTAIN THE RURAL CHARACTER OF AREAS 
WITHIN WHICH THEY ARE LOCATED. 

Farmers and ranchers across the United States are increasingly adding solar energy to their rural properties, 
in addition to harvesting traditional crops.[1] While this new generation can certainly be motivated by 
environmental goals, it is often viewed as a way to help sustain the agricultural and rural activities on their 
properties. In the modern agricultural world, solar energy represents a new resource to be utilized and a 
new crop to harvest. In turn, solar creates a new revenue source that enhances an owner’s ability to maintain 
the rural character of his or her property. Similar to oil and gas extraction activities, which have been a 
mainstay of the rural Johnson county landscape for generations, harvesting solar energy is a static, quiet 

[1] https://www.energy.gov/eere/solar/farmers-guide-going-solar 
NextEra Energy Resources, LLC 

700 Universe Boulevard, Juno Beach, FL 33408 
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and non-traffic producing activity that enhances the opportunity for farms and ranches to remain just that, 
farms and ranches. 

The United States Census Bureau defines rural as "any population, housing, or territory not in an urban 
area".[2] Within the less dense areas defined as “rural,” common activities include agriculture and harvesting 
of natural resources. However, the current viewscape of a rural area is neither an untouched intact prairie, 
nor a curated landscape that might be found in suburban areas, but instead reflects a combination of uses 
that are vital for providing adequate revenues to make such agricultural and rural properties sustainable. 
The alternative is to wait for the trends of “urban creep” and “sell out” by commercial and residential uses 
to impact these agricultural areas, which is already readily apparent in Johnson County and over time will 
urbanize the vast majority of the County. Solar provides an opportunity to set aside land for a use that 
respects streams, natural vegetation belts, and wildlife corridors while still contributing to the economics 
supporting the rural area within which it resides. Because it is placed on pervious surfaces and visited 
infrequently for maintenance, a field of strategically placed 15-foot panels pales in comparison to the impact 
of high-rise offices, multifamily and or single family subdivisions. 

Importantly, solar systems are already being used on a number of farms and rural properties in the rural 
areas of Johnson County and across Kansas to reduce operational costs. Below are just a few examples of 
solar systems located on rural properties in Kansas. Expanding such utilization so that it becomes a revenue 
stream and another tool for long-term rural viability is the next logical step. 

[2] https://www.nal.usda.gov/ric/what-is-rural 
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Douglas County, KS 
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Shawnee County, KS 

II. HARVESTING SOLAR ENERGY CAN BE PART OF THE RURAL NATURE OF 
UNINCORPORATED JOHNSON COUNTY – EXCESSIVE SETBACKS AND SCREENING ARE 
UNNESSECARY AND COUNTER PRODUCTIVE. 

Solar transforms a natural resource into a sellable product with minimal impact on existing resources or the 
surrounding area, and that is inherently compatible with the rural nature of Johnson County. Extreme 
setback and screening concepts as suggested by the Berkeley Group are not necessary. They do not enhance 
compatibility and in fact serve as a disincentive for investment. Berkley’s stated goal is that the county 
should ensure that solar facilities cannot be seen. Not only is this impractical, it misses the point of how 
solar harvesting can be a new vibrant component of rural Johnson County. This is particularly true when 
analyzing setbacks from roads. Roads are, by their nature, areas for transient use and the expectation for 
viewshed while traversing roads would be to see the agriculture and natural resource uses. 

The existing vegetation around the proposed project includes streams and stands of trees, and those natural 
screens will be utilized along with existing roadside vegetation to provide significant screening for any 
proposed solar project. Additionally, the current setback requirements for structures for agricultural uses 
are more than adequate for solar projects in Johnson County. 

NextEra Energy Resources, LLC 
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Fortunately, other jurisdictions in the Midwest have already evaluated these issues and adopted reasonable 
regulations that can serve as a guide for Johnson County. For setbacks, a few representative examples 
include: 

• Lancaster County, NE – Home to Lincoln, NE 

 100ft – Property line setback from non-participating property with a dwelling 
 50ft – Property line setback from non-participating property without a dwelling 
 50ft – Public or Private Roadway 
 No setback – Participating Property with a dwelling 

• Sedgwick County, KS – Home to Wichita, KS 
 40ft – Setback from project boundary and public ROW 

• Cass County, NE (2021 Draft) - 20 miles outside of the Omaha city limits 
 30ft* – Property line setback for side and rear 

 *only applies to setback area measured from a lot line that does not abut a residential 
use or residential zoning district. 

• University Solar Ordinance Study (GA Tech, Emory, UGA) – This study has served as a basis 
for many counties in Georgia and across the Southeastern US 

 15ft – Property line setback 
 20ft – Setback from public ROW 
 100ft – Setback from residential dwelling on an adjacent lot 

Screening requirements are more rare, but Lancaster County, Nebraska (home to Lincoln), has addressed 
the issue and can serve as a reasonable and comparable example. Lancaster County’s screening 
requirements are as follows: 

• Visual screening may be required at a non-participating landowner’s discretion along the property 
line adjacent to the non-participating property. 

• The screen shall only be required if the closest exterior wall of the dwelling is within three hundred 
(300) feet of the property line adjacent to the solar facility. 

• If the screen is required, the screen shall cover one hundred percent (100%) of the surface area of 
a vertical plane extending along the property line adjacent to the solar facility at an amount equal 
to or greater than the surface area of the dwelling to be visually screened, plus seventy five (75) 
feet in both directions or until it reaches a public road right-of-way, whichever comes first and from 
the ground to a height of at least eight (8) feet above the adjacent ground. 

• Visual screening is not required along the property line adjacent to a participating Property. 
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Following the lead of similarly located rural areas in the Midwest, a realistic and workable approach would 
include; 

• Setback of fence from official street line for major arterial roadway: [0] ft. 
• Setback of fence from property lines not adjacent to a street:  [0] ft. 
• Setback of solar panels and/or support structures official street line of major arterial roadway: [10] 

ft. 
• Setback of solar panels and/or support structures from non-participating property: [10] ft. 
• Setback of solar panels and/or support structures from non-participating residential structure: [100] 

ft. 

Landscaping requirements for solar panels and/or support structures within 300 feet of non-participating 
residential structures are as follows: 

• Visual screening may be required at a non-participating landowner’s discretion along the property 
line adjacent to the non-participating property. 

• The screen shall only be required if the closest exterior wall of the dwelling is within three hundred 
(300) feet of the solar panels and/or support structures. 

• If the screen is required, the screen shall cover one hundred percent (100%) of the surface area of 
a vertical plane extending along the property line adjacent to the solar facility at an amount equal 
to or greater than the surface area of the dwelling to be visually screened, plus seventy five (75) 
feet in both directions or until it reaches a public road right-of-way, whichever comes first and from 
the ground to a height of at least eight (8) feet above the adjacent ground. 

• Visual screening is not required along the property line adjacent to a participating 
Property. 

NextEra Energy Resources, LLC 

700 Universe Boulevard, Juno Beach, FL 33408 

Error! Unknown document property name. 



  

    

June 22, 2021 

Johnson County Planning Commission Meeting 





#0 

#0 

£¤3
3
 

£¤56 

West 

Gardner 

Solar 

Johnson County, KS 

#0 
#0 

Collector Sub 

POI 
0 0.25 

± 
0.5 1 

Gen-Tie 
Miles 

Project Boundary 
Tuesday, February 2, 2021 





Adjacent Non-Participating Property 
Setback/Visual Screen 



 
 

    
 

          

  

 

 

 
  

 
 

  

 
  

 

 
 

 

 

 

 

 

 

 

  

  

 

PART I -- Chapter 4: TRANSPORTATION PLAN 

FIGURE 1: CONCEPTUAL SCHEMATICS OF ROADWAY TYPES 
1000 ft 1000ft 1000ft 1000ft 

Street Spacing Street Spacing Street Spacing Street Spacing 

Landscaping Noise Buffer 

48 f t 

Type I / 120 ft 24 f t 

2 Lanes 
ROW 

48 f t 

1/4 Mile 1/4 Mile 
Street Spacing Street Spacing 

Landscaping / 28 ft Noise Buffer 

24 ft Type II / 
120 ft 

2 Lanes ROW 

68 ft 

1/4 Mile 
Street Spacing 

1/4 Mile 
Street Spacing 

Landscaping / 
28 ft Noise Buffer 

24 ft Type II / 
120 ft 16 ft 

4 Lanes ROW 

24 ft 

28 ft 

1/2 Mile
Street Spacing 

Landscaping /
Noise Buffer 

64 ft 

Sidewalk / Bike Path 
24 ft 

Type III / 
200 ft 
ROW 2 Lanes 

112 ft 

1/2 Mile
Street Spacing 

Landscaping /
Noise Buffer 

64 ft 

Type III / 24 ft 

200 ft 28 ft Landscaped Median and Turning Lanes 4 Lanes ROW 

24 ft 

60 ft 

* Drawings not to scale 

Existing Example: 
Rural Daily Traffic: 
Rural Speed Limit: 
Turning Lanes: 
Intersection Type: 

Existing Example: 
Rural Daily Traffic: 
Rural Speed Limit: 
Turning Lanes: 

Intersection Type: 

Existing Example: 
Rural Daily Traffic: 
Rural Speed Limit: 
Turning Lanes: 

Intersection Type: 

Existing Example: 
Rural Daily Traffic: 
Rural Speed Limit: 
Turning Lanes: 

Intersection Type: 

Existing Example: 
Rural Daily Traffic: 
Rural Speed Limit: 
Turning Lanes: 

Intersection Type: 

143rd 
2,000 - 7,500 
45 
As required 
Stop or Signal 

175th I-35 to US-69 
2,000 - 10,000 
50 
All Intersections 
(not shown) 
Signal 

Antioch / Blackbob 
9,150 - 40,000 
50 
All Intersections 
(not shown) 
Signal 

None (135th) 
7,500 - 30,000 
55 
All Intersections 
(not shown) 
Signal or Interchange 

135th 
9,150 - 50,000 
55 
All Intersections 
(not shown) 
Signal or Interchange 
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DRAFT 

Solar Facilities 
FOR DISCUSSION ONLY 

• August 10, 2021 

• Planning Commission Business Meeting 

• Comprehensive Plan and Zoning Regulation Amendments for 
Discussion 
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Comprehensive Plan 

PART I – Chapter 2: LAND USE PLAN 

3.0 GOALS, POLICIES, AND ACTION STEPS 

3.4 Availability of Public Facilities and Services 

Goal: Adequate public facilities and services are available and in place as development occurs 
and development patterns reflect an efficient, equitable, and effective use of public and 
private dollars. 

Policies: 

1. The Preserving Our Future (POF) Report, the County’s Capital Improvement Plan 
(CIP), which identify County goals for needed infrastructure (e.g., roads), and the 
County’s Triggers Policy, which provides a basis for determining when certain major 
road improvements may be needed, should be used to help coordinate where and what 
kinds of capital improvements should be made. 

2. Development should be located where public infrastructure (e.g., water, sewer, and 
roads) is already adequate or can be most cost effectively extended. 

3. New businesses should be discouraged from locating where there are no public sanitary 
sewers to serve them. 

4. Public improvements should also support social and recreational opportunities (e.g., 
streamway corridors) for County residents as well as protect and promote the general 
public’s health, safety, and welfare. 

5. Utility-Scale Solar Facilities bring with them unique impacts to surrounding areas and 
can be an appropriate use within the county if associated land use considerations are 
properly identified and managed. These land use considerations are more thoroughly 
enumerated in Subsection 9.1, Utility-Scale Solar Facilities. 

****** 

9.0 Special Land Use Considerations 

9.1 Utility-Scale Solar Facilities 

Preface 

The production of energy is vital to a modern society. For many years, the main source of energy 
came from fossil fuel. In recent years, the United States has attempted to move towards a more 
sustainable energy model that reduces the carbon footprint. The technology to do so is currently 
available and in use in certain parts of the country. One such clean energy source is electricity 
generated by solar energy. Another is wind energy, however, nothing herein regarding solar energy 

DRAFT: Solar Facilities 2 August 10, 2021 
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should be interpreted as controlling or an indication if and how wind energy facilities may be 
allowed to operate in unincorporated Johnson County. That topic is either covered elsewhere 
herein, or will be covered at a later date. Therefore, the current policy question addressed here is 
whether Johnson County, Kansas, believes it to be in the best interests of the public health, safety 
and general welfare to provide areas in the unincorporated regions of the county for the 
establishment of solar facilities, to promote the present and future energy needs of not only the 
county, but also the country. In the year 2021, we answer that question in the affirmative, however, 
because these facilities pose unique challenges to land use planning in the unincorporated areas 
and adjacent cities, we move in that direction with caution, and with a desire for moderation, lest 
the unincorporated areas become inundated by this single use. Therefore, set forth below is a 
summary of our concerns, goals and corresponding policies as the county seeks to contribute to 
our country’s successful transition to increased sustainable clean-energy. 

Challenges and Unique Impacts 

Planning bodies adopt plans and regulations so as to bring unity, consistency and efficiency to the 
planning efforts of a given jurisdiction. In the case of plans and regulations pertaining to solar 
facilities, such bodies are faced with unique challenges and impacts caused by solar facilities. For 
instance, solar facilities may be large scale in nature (hundreds to thousands of acres in size); with 
intense site coverage (structures typically covering more than 50% of the site); plus long life spans 
(usually at a minimum of between 20 to 40 years in length, but potentially even longer in duration). 
Unlike traditional development, the impacts caused by these facilities are not necessarily on 
existing levels of infrastructure, but rather upon, including but not limited to, the rural character, 
open space and aesthetics of the unincorporated area; cultural and recreational resources; wildlife, 
stormwater and other environmental elements; future land use and future city growth; the efficient 
extension of the other types of infrastructure; potential fiscal burdens to the general public by the 
unregulated cessation of uses; and potential fire hazards from battery energy storage facilities 
associated with such uses. 

Of particular concern is the potential size of the solar facilities, and the magnitude of their effect 
upon other uses and future development. This topic therefore merits additional discussion, as set 
forth below. 

Scale and Geographic Distribution 

Within the industry, it is typical for solar energy companies to lease land from area landowners in 
order to obtain the necessary Project Area in which to place their solar facility equipment. While 
the companies may attempt to have a compressed area with the numerous tracts of land all abutting, 
this result may be unattainable for a variety of reasons. Recognizing the practicalities of such 
situations, it is recommended that the county’s adopted regulations and restrictions take this into 
consideration, and an allowance be made for the classification of non-abutting multiple tract 
scenarios to be considered, and to be processed, as a single conditional use permit application, 
rather than as multiple-applications. It is further recommended that our regulations consider 
adopting a requirement that the distance between non-abutting tracts shall not exceed one-half mile 
in distance. Because this accommodation could possibly result in widely dispersed facilities of 
tremendous size (resembling a “shotgun” pattern), which could potentially cover significant 
portions of the unincorporated areas thereby dominating the character of the area and precluding 

DRAFT: Solar Facilities 3 August 10, 2021 
Comprehensive Plan and Zoning Regulation Amendments 
79261274.3 



 

     
     

 

   
     

      
  

    
   

     
      

       
   

      
        

  
  

    
    

     
    

     
     

      
    

      
 

 

   

    
    

    
  

  
   

   
     

   
 

   
    

  

the development of other desirable and needed uses of land for extended periods of time (20 to 40 
years or more), it is considered necessary and advisable, and therefore in the best interest of the 
public health, safety and welfare, that our regulations consider requirements to limit a solar 
facility’s size, geographic dispersement, proximity to cities and permit term. 

In order to allow for an adequately sized solar facility, yet restrict their size by reasonable 
requirements in order to mitigate undesirable consequences and the results of extraordinarily large 
facilities, a Project Area not exceeding 20003000 acres in size is recommended. Given that these 
uses will be the primary land use for at least one to two prudent planning periods (i.e. 20 to 40 
years), and will preclude other growth and development of the land within the Project Area, it is 
believed that 20003000 acres is the reasonable and appropriate maximum size. Furthermore, 
because non-abutting multiple tracts are allowed under a single permit application, it is believed 
that the Project Extent of the facility should be no larger than 25604000 acres or 4 square miles in 
size. In addition, a further restriction is deemed necessary and reasonable, that no solar facility be 
located within 1 mile of the existing main boundary line of a city, and within 1 mile of an island 
city area of 80 acres or more, in order to not hinder or prevent the future growth and development 
of nearby cities. Furthermore, it is also deemed necessary and reasonable for the conditional use 
permit term limit not to exceed a reasonable planning period of 20 years, with reasonable 
extensions permissible for project in compliance with these regulations, to allow for further 
evaluation of, among other things, the solar facility’s impact on surrounding growth and 
development and the technological advances made in the solar industry. The term Project Area is 
meant to include that area upon which the solar facility equipment is proposed to be located, and 
the term Project Extent is meant to include that area outlined by the outer boundary line of the 
Project Area, including tracts of land which will not have solar facility equipment located thereon. 
For purposes of example, the attached Diagram 1 depicts a Project Area, while attached Diagram 
2 depicts a Project Extent. 

(Diagram 1 and 2 to be inserted here.) 

Goals, Policies, and Action Steps 

In order to lead the County toward the goal of a more sustainable energy model, and toward solar 
energy in particular, this unique use and its accompanying challenges calls for an equal measure 
of individualized regulation and restriction as part of a proportionate response. In addition to the 
above recommendations for Project Area, Project Extent, proximity to cities and project term, a 
non-exhaustive list of policies and corresponding action steps are enumerated, below: 

1. Promote the county’s rural character and open spaces. 
a. Adopt performance standards to control impacts affectingencourage development 

of rural character and open space, including but not limited to requirements related 
to setbacks and screening to protect views from roads and abutting properties; 
ground cover consisting of prairie grasses, forbs and pollinators to protect disturbed 
areas; wildlife corridors; Project Area limitations to control the overall scale of the 
solar facility; height, noise and lighting to maintain a rural and not an urban 
character; and a decommissioning and reclamation plan to ensure that solar facility 
equipment is properly removed from the Project Area and disturbed areas reseeded. 
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2. Protect the county’s airports. 
a. Coordinate with the county airport compatibility plans. 

b. Adopt performance standards to control glare from sunlight and limit distance from 
county airports. 

c. Require glare impact studies when warranted and airspace studies in accordance 
with Federal Aviation Administration (FAA) requirements. 

3. Coordinate with the county’s comprehensive plan policy areas and area plans. 
a. Guide the location of solar facilities away from the Urban Fringe Policy Area and 

from residential areas designated in area plans. 

4. Protect existing and proposed parks, streamway trails, and other natural, recreational, or 
cultural amenities. 
a. Encourage solar facility locations away from existing and future parks, streamway 

trails, and other natural, recreational amenities. 

b. Require a visual impact analysis and additional setbacks and screening when 
warranted. 

c. Adopt noise and lighting standards. 

5. Protect environmentally sensitive areas. 
a. Prohibit encroachment upon environmentally sensitive areas. 

b. Require, among other things, an environmental impact assessment; wildlife 
corridors through the solar facility; additional setbacks when warranted; 
stormwater management plans that address stormwater quantity and quality; and 
conformance with Johnson County Erosion and Sediment Control Regulations. 

c. Encourage the use of permeable fencing to allow certain wildlife to continue to pass 
through the solar facility. 

d. Adopt standards regarding herbicide use, noise and lighting. 

6. Provide for efficient development of other infrastructure and services. 
a. Coordinate with the plans of area providers of infrastructure and services. 

7. Protect existing and future residential areas and uses. 
a. Encourage facility locations away from existing and future residential uses. 

b. AdoptConsider buffer zones, setbacks and other restrictions to mitigate any 
potential detrimental impacts. 

c. Adopt screening, noise, lighting and height restrictions and requirements. 

d. Require a visual impact analysis. 
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8. Provide for future city growth and development. 
a. Adopt permit term limits that do not exceed a prudent planning period. 

b. Protect land areas for future development in general, and in particular, within 1 mile 
of the city fringe development areas. 

c. Coordinate with the street and land use plans of cities in the fringe areas. 

d. Adopt performance standards to control impacts affecting future city growth and 
development. 

9. Maintain the highest levels of fiscal responsibility to minimize the potential burdens on 
taxpayers. 
a. Require the applicants to provide surety for decommissioning such uses. 

10. Protect the unincorporated area from beginning inundatedbeing over-impacted by this 
single use. 
a. Adopt size and geographic extent restrictions and distance limitations, plus site 

coverage limits. 

b. Restrict site coverage to promote and protect stormwater concerns. 

11. Protect nearby uses from potential fire hazards. 
a. Adopt requirements to regulate battery energy storage facilities associated with this 

use, including requirements to coordinate with local emergency services and 
requirements to be constructed, maintained and operated in conformance with 
county, state and federal codes and standards. 

9.2 Wind Energy (Reserved for Future Use) 
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Comprehensive Plan 

PART II – Chapter 8: RESOURCE AND SERVICE INVENTORY 

6.0 PUBLIC UTILITIES AND SERVICES 

6.2 Electric 

Evergy (Kansas Metro and Kansas Central divisions) delivers electrical service to the 
unincorporated areas of Johnson County. Map 18, Electrical Utility Areas, on the following page 
shows the general boundaries these utility providers. 

As the renewable energy industry becomes more prevalent, development of new electric utility 
facilities to generate, transmit, and distribute energy in the unincorporated area will be considered 
on a case-by-case basis in coordination with electrical service providers. 
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MAP 18: ELECTRICAL UTILITY AREAS 

***This map shall be replaced by the following map. 

DRAFT: Solar Facilities 8 August 10, 2021 
Comprehensive Plan and Zoning Regulation Amendments 
79261274.3 



 

     
     

 

 

 

***The following is the new updated map.*** 
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Zoning Regulations 

ARTICLE 2: DEFINITIONS 

Section 2. SPECIAL INDEXES FOR TERMS RELATED TO AIRPORTS, FLOOD 
PLAINS, SIGNS, SUBDIVISIONS, COMMUNICATION TOWERS, AND 
SOLAR FACILITIES: 

F. Index of defined terms which may be of particular interest for Solar Facilities: 

1. Battery Energy Storage Facilities 
2. Battery Energy Storage System (BESS) 
3. Battery Management System (BMS) 
4. Photovoltaics or PV 
5. Photovoltaics, Integrated or PV, Integrated 
6. Rated Capacity 
7. Solar Facility 
8. Solar Facility Area 
9. Solar Facility Decommissioning and Reclamation Plan 
10. Solar Facility Project Area or Project Area 
11. Solar Facility, Medium-Scale 
12. Solar Facility, Small-Scale 
13. Solar Facility, Utility-Scale 
14. Solar Photovoltaics Panel Coverage 

Section 3. DEFINITIONS OF BASIC TERMS: 

“Battery Energy Storage Facilities” 
One or more battery cells for storing electrical energy in a Battery Energy Storage System 
(“BESS”) with a Battery Management System (“BMS”). 

“Battery Energy Storage System (BESS)” 
A physical container providing secondary containment to battery cells that is equipped with 
cooling, ventilation, fire suppression, and a Battery Management System. 

“Battery Management System (BMS)” 
An electronic regulator that manages a Battery Energy Storage System by monitoring 
individual battery module voltages and temperatures, container temperature and humidity, 
off-gassing of combustible gas, fire, ground fault and DC surge, and door access and 
capable of shutting down the system before operating outside safe parameters. 

“Photovoltaics” or “PV” 
Materials and devices, including photovoltaic panels, that absorb sunlight and convert it 
directly into electricity. The terms “Photovoltaics” and “PV” shall be considered to be 
interchangeable. 

“Photovoltaics, Integrated” or “PV, Integrated” 
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Photovoltaics incorporated into building materials, such as shingles. The terms “Integrated 
Photovoltaics” and “Integrated PV” shall be considered to be interchangeable. 

“Rated Capacity” 
The maximum capacity of a Solar Facility based on the sum of each photovoltaic system’s 
nameplate capacity reported as Watts Direct Current (WDC) or Watts Alternating Current 
(WAC). 

“Solar Facility” 
An area of land used for converting sunlight into electricity including the necessary 
equipment for generating electricity, which shall include Photovoltaics, and may also 
include charge regulators; inverters; associated fencing, landscaping, parking lots, and PV 
support structures (which may include buildings); and, where permitted by these 
regulations, electrical substations and Battery Energy Storage Facilities. 

“Solar Facility Area” 
The total area of land (calculated in acres) encompassed by a Solar Facility. For Small-
Scale Solar Facilities, the Solar Facility Area shall be the total area encompassed by 
Photovoltaics and associated battery cells and equipment cabinets. For Medium-Scale and 
Utility-Scale Solar Facilities, the Solar Facility Area shall be the Project Area. 

“Solar Facility Decommissioning and Reclamation Plan” 
A plan to disconnect, remove, and properly dispose of equipment, facilities, or devices of 
a Solar Facility and reclaim the site. 

“Solar Facility Project Area” or “Project Area” 
For Utility-Scale Solar Facilities and Medium-Scale Solar Facilities, the sum total of the 
area containing a Solar Facility designated within the associated conditional use permit 
(CUP) application as a participating part of the CUP. 

“Solar Facility, Medium-Scale” 
A Solar Facility with a Solar Facility Area of between one to ten acres. 

A facility of this size is typically equivalent to a rated capacity of 250 kW to less than one 
megawatt (MW) alternating current. Such facilities are primarily used to reduce onsite 
consumption of utility power for commercial and industrial applications, but may also be 
used to provide electricity to a utility provider. 

“Solar Facility, Small-Scale” 
A Solar Facility located on a Solar Facility Area of less than one acre. 

A facility of this size is typically equivalent to a rated capacity of ten kilowatts (kW) to 
less than 250 kW alternating current. Such facilities are used to reduce onsite consumption 
of utility power. 

“Solar Facility, Utility-Scale” 
A Solar Facility located on a Solar Facility Area of more than ten acres. 
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A facility of this size is typically equivalent to a rated capacity of one megawatt (MW) 
alternating current or greater. Such facilities are used to provide electricity to a utility 
provider. 

“Solar Photovoltaics Panel Coverage” 
The total acres covered by blocks groupings of photovoltaic panels (referred to as “PV 
pods”) including ”), excluding spaces between panels but excluding , driveways, wildlife 
corridors, required setbacks, wetlands, and the like. The phrase “Solar Photovoltaics Panel 
Coverage” shall be interchangeable with “Solar PV Panel Coverage”. 
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Zoning Regulations 

ARTICLE 18: ACCESSORY STRUCTURES, BUILDINGS AND USES 

Section 6. ACCESSORY BUILDINGS AND STRUCTURES IN GENERAL: 

F. Small-Scale Solar Facilities: Small-Scale Solar Facilities shall be permitted for the 
purpose of reducing onsite consumption of utility power, provided that the 
following performance standards are met: 

1. Roof-mounted photovoltaic panels located on front or side building roofs 
visible from the public right-of-way shall not extend above the peak of the 
roof plane where it is mounted and no portion of any such photovoltaic 
panel shall extend more than 24 inches as measured perpendicularly to the 
roof at the point where it is mounted. 

2. Roof-mounted photovoltaic panels located on the rear or interior side 
building roofs shall not extend above the peak of the roof plane where it is 
mounted and no portion of any such photovoltaic panel shall extend more 
than four feet as measured perpendicularly to the roof at the point where it 
is mounted. 

3. Ground-mounted photovoltaic panels shall not exceed 1215 feet in total 
height and shall be located at least 1210 feet inside the property lines. For 
lots with an area of less than 10 acres, photovoltaic panels shall not be 
located in the front yard. 

4. All utility service lines serving ground-mounted photovoltaic panels shall 
be located underground. 

5. All components servicing photovoltaic panels shall be concealed including 
mechanical piping, electrical conduits, and the like. 

6. Battery energy storage associated with the Small-Scale Solar Facility shall 
be limited to 50 kW. 
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Zoning Regulations 

ARTICLE 23: CONDITIONAL USE PERMITS 

Section 4. CONDITIONAL USES WHICH MAY BE APPROVED IN CERTAIN 
ZONING DISTRICTS: 

A. GROUP A: Conditional uses, such as the following, may be approved by the Board 
in any zoning district other than the Planned Research and Development Park 
District (PEC-1) and other than in the Planned Adult Entertainment District (PAE) 
as provided in these regulations: 

1. Accessory buildings or structures larger than; or accessory buildings in 
greater quantities than permitted by Article 18 of these regulations; 
accessory buildings not clearly consistent with the character of the 
residential neighborhood; accessory buildings located in the front yard 
which meet the qualifying conditions set forth in Article 18, Section 
6(A)(2)(b) of these regulations, provided that the provisions of Section 
6(B)(12) of this Article are satisfied; accessory satellite antennae that would 
not comply with Article 18, Section 6(E) of these regulations; and accessory 
Small-Scale Solar Facilities that would not comply with Article 18, Section 
6(F) of these regulations. 

17. Privately owned and not publicly or quasi-publicly owned utility 
substations, water treatment or distribution facilities, pipeline terminals, 
telephone switching or transmission stations, power plants, electrical 
distribution or transformer stations, wastewater treatment plants, and the 
like. Notwithstanding the above, Medium-Scale Solar Facilities, Utility-
Scale Solar Facilities and Battery Energy Storage Facilities are not allowed 
under this provision, but may be applied for under the provisions of a Group 
AA conditional use permit. 

Privately owned electric substations may be applied for separately, as an 
individual use under Group A conditional uses. Publicly or quasi-publicly 
owned electric substations may be applied for separately, as an individual 
use, under the provisions of a Special Permit in accordance with Article 33 
of these regulations. Privately, publicly or quasi-publicly owned electric 
substations may also be applied for in association with a Utility-Scale Solar 
Facility as part of a Group AA conditional use. 

***See next page for new Group AA*** 
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L. GROUP AA: In the Rural District (RUR) and the following four Planned 
Employment Center Districts: the Planned Research, Development, and Office 
Park District (PEC-2), the Planned Research, Development and Light Industrial 
Park District (PEC-3); the Planned Industrial Park District (PEC-4); and the 
Planned Logistics Park District (PEC-LP); the following conditional uses may be 
approved by the Board subject to the provisions of Section 6(B)(14) of this Article: 

1. Medium-Scale Solar Facilities, which may additionally be located in the 
Planned Retail Business Districts (PRB-1A, PRB-1, PRB-2 and PRB-3); 
and which may include associated Battery Energy Storage Facilities; and 

2. Utility-Scale Solar Facilities, which may include associated Battery Energy 
Storage Facilities. 

Privately owned electric substations may be applied for separately, as an individual 
use under Group A conditional uses. Publicly or quasi-publicly owned electric 
substations may be applied for separately, as an individual use, under the provisions 
of a Special Permit in accordance with Article 33 of these regulations. Privately, 
publicly or quasi-publicly owned electric substations may also be applied for in 
association with a Utility-Scale Solar Facility as part of a Group AA conditional 
use. 

Battery Energy Storage Facilities are only allowed if associated with a Medium-
Scale Solar Facility or a Utility-Scale Solar Facility as part of a Group AA 
conditional use. 

***See next page for performance standards for Utility-Scale and Medium-Scale Solar 

Facilities*** 
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Section 6. STANDARDS FOR CONDITIONAL USES: 

B. Special Development and Performance Standards, plus Special Provisions for certain 
Conditional Uses: 

14. Solar Facilities, excluding Small-Scale Solar Facilities: 

Within this subsection, use of the term “US Solar Facility” shall refer to “Utility-
Scale Solar Facility”, “MS Solar Facility” shall refer to “Medium-Scale Solar 
Facility”, and “SS Solar Facility” shall refer to “Small-Scale Solar Facility”, unless 
otherwise specified. 

a. Preface: The purpose of these application requirements and performance 
standards regarding Solar Facilities is to establish requirements for 
construction and operation of Medium-Scale and Utility-Scale Solar 
Facilities (excluding Small-Scale Solar Facilities, which are allowed 
pursuant to Article 18, Section 6(F) of these regulations) and to provide 
standards for the placement, design, construction, monitoring, modification, 
and removal of such facilities; address public safety; minimize impacts on 
scenic, natural, and historic resources; and provide adequate financial 
assurance for decommissioning; as further discussed in more detail in 
Chapter 2, Land Use Plan, of the Johnson County Rural Comprehensive 

Plan. 

b. Utility-Scale Solar Facility General Provisions: 

1. Project Area, Project Boundary, Project Extent, US Solar Facility, 
and PV Pods, and Buffer Zone: The area included in the 
Development Plan and designated within the conditional use permit 
(CUP) application as a participating part of the CUP, may include 
multiple parcels and portions of parcels, which may be leased 
parcels or leased areas of parcels, and, for purposes of Subsection 
6(B)(14) of this Article, the sum total of this area shall be known 
and referred to as the Project Area and the boundaries around these 
collected areas shall be known and referred to as the Project 
Boundary. The function of the Project Area is to accommodate a 
single US Solar Facility. The Project Area does not include property 
that is not controlled by nor participating as part of the conditional 
use permit. Furthermore, 

a) All parcels and portions of parcels within the Project Area, 
when taken collectively, may or may not form one solid area 
(e.g. when separated by streets), and may form a collection 
of areas. The Project Boundary shall include the boundaries 
around these collected areas and shall also run along streets 
abutting the Project Area; 
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b) The area within the Project Area shall be considered a single 
US Solar Facility. However, any portion of the Project Area 
shall not be located more than one-half (1/2) mile from the 
balance of the Project Area, or else such portion greater than 
one-half (1/2) mile shall be considered a separate US Solar 
Facility application;. 

Waiver: In the event that an applicant desires to deviate from 
this requirement, the application may only be approved if 
findings are made by the Board of County Commissioners 
that the proposed use is in keeping with or does not conflict 
with planned uses for the area. The applicant shall submit 
written information to the BOCC indicating the 
circumstances which are believed to necessitate the need for 
a deviation from this requirement; 

c) The equipment within a US Solar Facility shall include 
photovoltaic (PV) panels, which are often organized into 
groupings referred to as PV pods, and may also include 
charge regulators, inverters, substations (which are also 
referred to as transformers), Battery Energy Storage 
Facilities and associated uses and structures including but 
not limited to parking areas and fencing; 

d) A Buffer Zone within the Project Area shall be established for 
the purpose of mitigating the effects of the US Solar Facility 
upon surrounding properties and the community at large, and, 
therefore, shall be an area reserved for open space, 
groundcover, landscaping, and berming, and which shall be 
located between the Project Boundary or, if applicable, the 
Official Street Line, whichever is nearest to the structures 
associated with the US Solar Facility, and the required Project 
Boundary setback; and 

ed) A Project Extent extending to the perimeter of the parcels 
and lease parcels comprising the Project Area shall be 
established for the purpose of determining the geographical 
extent to which the proposed US Solar Facility is distributed. 
The Project Extent is that area that ranges over the Project 
Area to its outermost limits. If the collected areas of the 
Project Area are completely contiguous and are not divided 
by streets or nonparticipating parcels, then the Project Area 
and the Project Extent are the same. Otherwise, the Project 
Extent shall include those areas occupied by such streets and 
nonparticipating parcels in addition to the Project Area. The 
Project Extent indicates the total area, including gaps up to 
one-half (1/2) mile in distance, that encircles the single US 
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Solar Facility application. An example of a Project Extent is 
illustrated below. 

(insert illustrations here) 

2. Neighborhood Meeting: A neighborhood meeting shall be held prior 
to the public hearing with the applicable zoning board to give the 
community an opportunity to hear from the applicant and ask 
questions regarding the proposed project. 

a) The applicant shall provide individual notice, in writing, to: 
1) all owners of record of lands located within 1,000 feet of 
the Project Boundary as indicated on the certified list of such 
owners provided with the application, and 2) the Zoning 
Administrator; of the date, time, and location of the meeting, 
at least seven but no more than 14 days, in advance of the 
meeting date. 

b) The date, time, and location of the meeting shall be 
published at least once in a newspaper of general circulation 
in the area, by the applicant, at least seven but no more than 
14 days, in advance of the meeting date. 

c) The meeting shall be held within the County at a location 
open to the public with adequate parking and seating 
facilities which may accommodate persons with disabilities. 

d) The meeting shall give members of the public the 
opportunity to review application materials, ask questions of 
the applicant, and provide feedback. 

e) Prior to the public hearing held by the zoning board, the 
applicant shall provide the Zoning Administrator with a 
summary of any input received from members of the public 
at the meeting and proof of published and individual written 
notice of the meeting. 

c. Utility-Scale Solar Facility Application Requirements: Each application 
for a Conditional Use Permit for a US Solar Facility shall be in accordance 
with this Article which includes the reports and plans required by Article 15 
(Development Plan Procedures) and Article 23 (Conditional Use Permits) 
of these regulations. Furthermore, in order to provide necessary information 
related to the unique nature of Solar Facilities, the following additional 
information shall also be included with the application: 

1. Solar Facility Report: In addition to the Conditional Use Permit 
Written Narrative required by Subsection 3(B) of this Article, and 
the Preliminary Development Plan Analysis Report required by 
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Article 15, Section 3(I) of these regulations, a Solar Facility Report 
shall be submitted providing a detailed description of the project and 
containing: 

a) Supplemental Narrative: A narrative giving a general 
overview of the US Solar Facility, which includes: 

i) The applicant, owner and the operator of the 
proposed US Solar Facility, 

ii) The current uses and physical characteristics of not 
only the Project Area but also the surrounding area, 

iii) The preliminary intended energy provider to 
interconnect to the US Solar Facility, with the actual 
energy provider to be provided by the applicant prior 
to issuance of a building permit, 

iv) Approximate Rated Capacity of the US Solar Facility 
project, 

v) TypePreliminary type and location of 
interconnection to electrical grid as coordinated and 
pre-approved, with the local energy provider, 

vi) Aactual type and location of interconnection and a 
copy of the interconnection agreement with the local 
energy provider, or a written explanation outlining 
why an interconnection agreement is not necessary, 
to be provided by the applicant prior to issuance of a 
building permit, 

viivi) Approximate number of panels and representative 
types, 

viiivii) The Project Area and Solar Photovoltaic Panel 
Coverage expressed in acres, 

ixviii) An inventory with description of all proposed 
structures and uses including Battery Energy Storage 
Facilities, inverters, substations, and all structures 
over 35 ft. in height, and 

xix) An inventory of all Solar Facilities within two (2) 
miles of the Project Boundary, for, among other 
reasons, the purpose of determining the US Solar 
Facility separation requirement of the performance 
standards. 
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b) 

c) 

The purpose of the Preliminary Development Plan 
Analysis Report required in Article 15 of these 
regulations is to assist the evaluation of the proposal 
with due regard to its potential impacts by providing 
a brief summary of the existing conditions and 
contemplated improvements relative to the proposal. 

The purpose of the Conditional Use Permit Written 
Narrative of this Article is to provide a description of 
the operation of the proposed use and to address how 
the proposed use would satisfy the various applicable 
performance and development standards, including 
those of Subsection 6(B)(14) and the General 
Development and Performance Standards of 
Subsection 6(A) of this Article. 

Concept Plan: In addition to the Development Plan required 
by Subsection 3(A) of this Article, a Concept Plan of the 
Project Area consisting of aerial imagery of the Project Area 
superimposed with the Project Boundary and Project Extent 
and the general location and arrangement of screening, 
buffer zones, fencing, tree preservation, structures, PV pods, 
driveways and entrances, wildlife corridors, floodplain, 
electric lines and overhead utility lines, and connections to 
the electrical grid. The intent of the Concept Plan is to be a 
visual summary of the project. Elevations of structures shall 
be included with the Concept Plan. 

Visual Impact Analysis: A visual impact analysis 
demonstrating project siting and, if necessary, proposed 
mitigation to reduce impacts on the visual character of the 
surrounding area. 

i) The applicant shall provide accurate, to scale, 
photographic simulations showing the relationship of 
the US Solar Facility to its surroundings. The 
photographic simulations shall show views of US 
Solar Facility structures and uses from locations such 
as adjacent roads, dwellings, residential zoning, and 
historic and recreational areas in order to assess the 
visual impact of the US Solar Facility. 

ii) The total number of simulations and the perspectives 
from which they are prepared shall be established by 
the Zoning Administrator after the pre-application 
meeting and will be chosen with the intent of 
establishing the visual impacts upon sensitive areas 
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potentially receiving the greatest impacts from such 
a proposal (e.g. dwellings and historic and 
recreational areas). 

2. Development Plan: In addition to the requirements of Article 15, 
Sections 3 and 6, the Development Plan shall also include the 
following: 

a) The Project Area, Project Extent and Solar Photovoltaic 
Panel Coverage expressed in acres. 

b) The Project Boundary, property lines, setback lines, lease 
lines, Official Street Line and easements within the Project 
Area. 

c) Location of driveways, parking and entrances onto streets 
and accompanying site distance reports for such entrances. 

d) Locations and dimensions of all existing and proposed 
structures, including PV panels, charge regulators, inverters, 
substations, Battery Energy Storage Facilities, connections 
to the grid, fencing, and dwellings and associated structures, 
including the location of all dwellings within 300 ft. of the 
Project Boundary. 

e) Elevations of structures depicting the style, size and exterior 
construction materials in sufficient detail to exhibit the 
relative compatibility of the proposed development with the 
character of the neighborhood. 

f) A preliminary grading plan indicating existing and proposed 
contours at no greater than two foot (2 ft.) contourscontours, 
with the final grading plan to be provided prior to issuance 
of a building permit. 

g) A preliminary and final stormwater management plan, with 
the final stormwater management plan to be provided prior 
to issuance of a building permit, that addresses stormwater 
quantity and quality including the following elements: 

i) Water quantity analyses and requirements per 
Johnson County storm drainage standards and 
APWA Section 5600 Storm Drainage Systems & 
Facilities; 

ii) Water quality analyses and requirements per APWA 
section 5600 Storm Drainage Systems & Facilities 
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and the Johnson County Post-Construction 
Stormwater Quality Treatment regulation; 

iii) Identification of FEMA/Johnson County floodplain 
boundaries and associated regulatory requirements; 
and 

iv) Identification of stream buffers per APWA Section 
5600 Storm Drainage Systems & Facilities. 

The Johnson County Erosion and Sediment Control 
Regulations are not addressed by the stormwater 
management plan and shall be addressed separately at time 
of application. 

h) A preliminary landscaping plan, with a final landscaping 
plan to be provided prior to issuance of a building permit, in 
sufficient detail to demonstrate compliance with Subsections 
6(B)(14)(d)(7) and (8), which are the ground cover and 
screening requirements of this Article, and to include: 

i) The specifications of proposed ground cover, 
including seed mixes; screening materials; and 
herbicides used; 

ii) The design and specifications of proposed additional 
vegetative screening for certain dwellings, in 
compliance with Subsection 6(B)(14)(8)(b)(v) of this 
Article. 

iii) Installation and maintenance practices to include the 
establishment of ground cover and the application of 
herbicides; and 

iv) Locations of wildlife corridors and details regarding 
fencing, if any, that accommodates wildlife 
movement. 

3. Decommissioning and Reclamation Plan: A preliminary plan for 
decommissioning and reclamation of the site down to a depth of 36” 
shall be submitted as part of the application., and a 
Decommissioning and Reclamation Agreement shall be executed by 
the applicant and County prior to the issuance of a building permit. 
The final Decommissioning and Reclamation Agreement shall 
include and incorporate a final plan shall befor decommissioning 
and reclamation of the site that is certified by a professional engineer 
licensed in the state of Kansas who has expertise in the removal of 
US Solar Facilities (e.g. educational knowledge or practical 
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experience) and prepared in sufficient detail to determine 
compliance with Subsection 6(B)(14)(d)(22) of this Article, which 
are the decommissioning and reclamation development and 
performance standards, and which shall include the following: 

a) Lifespan: The anticipated life of the project; 

b) Implementation: The manner in which the project will be 
decommissioned and the site reclaimed to include but not 
limited to plans for stabilizing the soils; regrading, 
reseeding, and replanting; and disposal and recycling the US 
Solar Facility materials, including but not limit to PV panels, 
inverters and batteries; and 

c) Estimated Costs of Decommissioning and Reclamation: A 
detailed cost estimate for decommissioning and reclamation 
of the US Solar Facility in accordance with the 
Decommissioning and Reclamation Plan submitted per this 
subparagraph shall be prepared and shall accomplish the 
following: 

i) explicitly detail the cost and manner in which the 
estimate was determined; 

ii) establish the full amount of the estimated 
decommissioning and reclamation cost without 
regard to the possibility of salvage value; and 

iii) reflect the costs of decommissioning and restoration 
of the Project Area in accordance with Subsection 
6(B)(14)(d)(22) of this Article, which are 
decommissioning and reclamation development and 
performance standards. 

4. Traffic Plan: A preliminary traffic plan describing travel routes and 
trip volumes during the construction and decommissioning 
processes, with a final traffic plan to be provided prior to issuance 
of a building permit. Additionally, a Road Use Agreement shall be 
executed by the applicant and County prior to the issuance of a 
building permit outlining the details of the proposed transportation 
haul route and maintenance and repair obligations of the applicant. 

5. Construction Management Plan: A preliminary construction 
management plan to include an estimated construction schedule and 
hours of operation, with a final construction management plan to be 
provided prior to issuance of a building permit. 
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6. Environmental Impact Assessment: An environmental impact 
assessment in accordance with Subsection 6(A)(6) of this Article, to 
also include an assessment of: 

a) viewshed impacts, including impacts on national or state 
forests and grasslands, national or state parks, County or city 
parks, wildlife management areas, conservation easements, 
recreational areas, or any known historic or cultural 
resources within one (1) mile of the Project Boundary. 

7) Airport Studies: For the purpose of determining impacts on area 
airports, a glare impact study and/or an airspace study in accordance 
with, and if required by, Federal Aviation Administration (FAA) 
requirements. 

d. Utility-Scale Solar Facility Development and Performance Standards: 

1) Permit Term of US Solar Facilities: A conditional use permit for a 
US Solar Facility may be approved for a period not to exceed (20) 
years. However, at an applicant’s request, the County Staff shall 
may grant an extension of such term for an additional two (2) five-
year periods for a US Solar Facility that is otherwise in compliance 
with the requirements of this ordinance. 

2) Locational and Dimensional Standards for Solar Facilities: The 
locational and dimensional standards indicated below for solar 
facilities are intended to mitigate the adverse effects of such uses on 
adjoining property owners, the surrounding area, and future 
development within the County. 

a) The minimum Project Area of a Utility-Scale Solar Facility 
shall be more than ten (10) acres in size, and the maximum 
Project Area shall not exceed 23,000 acres. 

b) The maximum Project Extent of a US Solar Facility shall be 
four (4) square miles (which is 2,560,000 acres).. 

c) The percentage of Solar Photovoltaic Panel Coverage in 
relation to the Project Area shall not exceed 70%. 

d) Such Solar Facilities shall be located greater than one (1) 
mile from any city limits, with the exception of non-
contiguous areas of a city (which are also known as 
“islands”) that are less than 80-acres in size, from which 
there shall not be such a requirement. 

Waiver: In the event that an applicant desires to deviate from 
this locational requirement, the application may only be 
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approved if findings are made by the Board of County 
Commissioners that the proposed use is in keeping with or 
does not conflict with planned uses for the area (e.g. city staff 
indicates in writing that the proposal is not anticipated in the 
future to hinder or prevent the proper growth and 
development of the city). The applicant shall submit written 
information to the BOCC indicating the circumstances 
which are believed to necessitate the need for a deviation 
from the locational requirement. 

e) Such Solar Facilities shall be located greater than one (1) 
mile from the boundary of the Executive Airport and New 
Century AirCenter properties. 

Waiver: In the event that an applicant desires to deviate from 
this locational requirement, the application may only be 
approved if the waiver request is reviewed by the Johnson 
County Airport Commission (JCAC) and findings are made 
by the Board of County Commissioners (BOCC) that the 
proposed use does not adversely impact airport operations. 
The applicant shall submit written information to the BOCC 
and JCAC indicating the circumstances which are believed 
to necessitate the need for a deviation from the locational 
requirement. However, in no case shall this waiver provision 
be interpreted to countermand FAA requirements. 

f) Solar facilities shall be located more than two (2) miles from 
an existing or permitted US Solar Facility Project Boundary 
that is located within unincorporated Johnson County., 
unless such solar facility is an expansion or addition to an 
existing permitted US Solar Facility and otherwise complies 
with the requirements set forth in the these County 
ordinances and receives all necessary approvals from the 
County. 

3) Setbacks: 

a) Project Boundary Setbacks: To minimize adverse impacts 
upon surrounding properties and the community at large, the 
setback of structuressolar photovoltaic panels associated 
with the US Solar Facility from the Project Boundary or, if 
applicable, the Official Street Line, whichever is nearest to 
such structures, shall be a minimum of 5010 feet, with the 
exception that substations and Battery Energy Storage 
Facilities shall be a minimum of 150 feet. Such structures 
include fencing and PV panels, but do not include fencing, 
landscaping, and berming. 
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b) Interior Setbacks: The minimum setback of US Solar 
Facility structures from non-participating property lines that 
are within the Project Area but that are not coincident with 
the Project Boundary shall be in accordance with the 
requirements set forth in the underlying zoning district, with 
the exception that PV panels and their racking system shall 
not have a minimum setback requirement. Furthermore, the 
setbacks of structures associated with the US Solar Facility 
from the Project Boundary shall have a different 
requirement, as set forth in Subparagraph (a), above. 

c) Setbacks from Dwellings: To minimize adverse impacts 
upon nearby surrounding residential uses located outside of 
the Project Area, the minimum setback of structures and uses 
associated with the US Solar Facility, including fencing and 
PV panels, but not including landscaping and berming, shall 
be not less than 250 feet from the nearest non-participating 
dwelling existing at the time the US Solar Facility was 
approved bysubmitted its application to the Board of County 
Commissioners. 

Waiver: In the event that an applicant desires to deviate from 
the above setback requirements, the application may only be 
approved if findings are made by the Board of County 
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such a 
setback, or b) it would be reasonable to allow structures and 
uses closer to the Project Boundary or the Official Street 
Line (e.g. it may be reasonable to reduce the required setback 
for portions of the Project Area abutting Planned 
Employment Center District Zoning). However, in no case 
shall a structure be allowed to encroach upon the Official 
Street Line. The applicant shall submit written information 
to the BOCC indicating the circumstances which are 
believed to necessitate the need for a deviation from the 
setback requirement. 

4) Height: The height requirements of structures associated with Solar 
Facilities shall be as follows: 

a) The maximum height of the lowest edge of the photovoltaic 
panels shall be 10 feet and the maximum height of the 
highest edge of the photovoltaic panels shall be 15 feet, as 
measured from the finished grade; and 

b) The maximum height of all other structures associated with 
the US Solar Facility shall be 35 feet as measured from the 
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finished grade at the base of the structure to its highest point, 
including appurtenances, with the exception of security 
fencing as indicated in Subparagraph (5), below, and with 
the exception of electrical power transmission lines, which 
are exempt from height requirements per Article 17, Section 
4(A) of these regulations. 

Waiver: In the event that an applicant desires to deviate from 
the height requirement, the application may only be 
approved if findings are made by the Board of County 
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such a 
maximum height, or b) it would be reasonable to allow a 
greater height (e.g., it may be reasonable to allow a greater 
height in association with particular types of equipment, 
such as those associated with substations). The applicant 
shall submit written information to the BOCC indicating the 
circumstances which are believed to necessitate the need for 
a deviation from the height requirement. 

5) Security Fencing: For the purpose of providing security, US Solar 
Facility equipment and structures may be enclosed by security 
fencing not more than 1215 feet in height. The fencing material may 
be chain link but shall not include slats. 

If utilized, security fencing shall be placed around sections of PV 
pods and other structures rather than around the Project Boundary 
in its entirety, in order to provide pathways between the sections for 
the purpose of allowing the movement of wildlife. 

The use of permeable fencing, which is constructed to allow wildlife 
to pass through the fence, is encouraged. Woven wire fencing with 
larger holes than a traditional chain link fence is an example of 
fencing that accommodates wildlife. 

6) Wildlife Corridors: Access corridors for wildlife to navigate through 
the US Solar Facility shall be provided and shown on the Concept 
Plan and Development Plan submitted to the County. Driveways 
within the Project Area may be considered a type of wildlife 
corridor. 

7) Ground Cover: For the purpose of preventing erosion and managing 
runoff, disturbed land, to include land under and around the PV 
panels and the Buffer Zone, shall be seeded with a revegetation seed 
mix based on prairie grasses and forbs native to the Midwest United 
States, which includes pollinator plants where compatible with site 
conditions (e.g. due to their height, some pollinator plants should 
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not be established underneath PV panels). The intent of such seeding 
is to establish a short stature prairie with a diversity of grasses and 
wildflowers that bloom throughout the growing season. Such 
ground cover shall be continually maintained on the site for the 
duration of the conditional use permit. A list of seed mixes 
appropriate for Midwest United States Solar Facilities shall be 
available at the Johnson County Planning Office. 

8) Screening: The purpose of screening is to help avoid potential 
detrimentalvisual impacts that may accompany the US Solar Facility 
use. The required Project Boundary Setbacks and associated Buffer 
Zone provide a measure of screening by providing increased 
distance or setbacks from exterior property lines to reduce potential 
impacts associated with the US Solar Facility. 

a) Structures and Areas to be Screened: US Solar Facility 
structures, including security fencing that is not ornamental, 
PV panels, equipment cabinets, substations, Battery Energy 
Storage Facilities, parking areas, and outdoor storage, if 
allowed, shall be screened when visible from any road, 
Residential District, Planned Residential District, Planned 
Rural District, and any dwelling existing at the time the US 
Solar Facility was approved by the Board of County 
Commissioners. 

b) Screening Methods: In addition to the Buffer Zone, the 
applicant shall use one or a combination of methods listed in 
this section, or other comparable methods deemed 
equivalent by the Zoning Administrator, to satisfy the 
screening requirements. The method or methods proposed 
by the applicant shall screen ground level views and activity. 
Such screening shall be located within the Buffer Zone and 
outside of security fencing and may also be required in other 
locations to screen specific uses or structures, such as 
substations and Battery Energy Storage Facilities. Screening 
shall not encroach upon the Official Street Line. The Board 
may approve a plan to allow phased screening based on 
special or unique conditions of the use or site. The screening 
required by this section shall be shown on the required 
Landscaping Plan that is a part of the Development Plan. 

i) Existing Screening: Existing vegetation, topography, 
buildings, open space, or other elements located on 
the site may be considered as part of the required 
screening. 
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ii) Landscaping: Landscaping intended for screening 
shall include a combination of evergreen trees that 
are 5-6 ft. in height at time of planting and deciduous 
trees, which may include fruit trees, that are 5-6 ft. in 
height at time of planting. Trees shall be placed on 
average at 25 ft. or less on center. A list of 
appropriate plant materials shall be available at the 
Johnson County Planning Office. 

iii) Berming: Berms shall generally be constructed with 
a 3:1 side slope to rise ratio, 4-6 ft. above the adjacent 
grade, with a 3 ft. wide top (the wide top is necessary 
to have a flat area for plantings). The outside edges 
of the berm shall be sculpted such that there are 
vertical and horizontal undulations to give variations 
in appearance. When completed, the berm should not 
have a uniform appearance like a dike. All land 
berms shall be seeded with a revegetation seed mix 
based on prairie grasses and forbs native to the 
Midwest United States to include pollinator plants 
where compatible with site conditions. A list of seed 
mixes appropriate for Midwest Solar Facilities shall 
be available at the Johnson County Planning Office. 

iv) Fencing: Fencing intended for screening shall be at 
least seventy-five (75) percent visually solid as 
viewed on any line perpendicular to the fence from 
adjacent property or a public street. Such fencing 
may be used in combination with other screening 
methods but shall not be the primary method, which 
shall mean for the purposes of this subsection that 
fencing shall not be used to screen more than thirty 
(30) percent of the views required to be screened. A 
typical example is the use of a combination of wood 
privacy fencing and landscaping to screen structures 
such as substations. Depending on the location, such 
as abutting residential zoning, ornamental features 
may be required on the fence. Fencing material shall 
not include chain link fencing with slats. 

v) Additional Screening for Certain Dwellings: In addition to 
the above screening requirements, anya) Screening for 
Certain Dwellings: Any dwelling existing at the time the US 
Solar Facility was approved by the Board of County 
Commissioners, that is located 300 ft. or less from the 
Project Boundary, shall receive additional vegetative 
screening from views of the US Solar Facility structures. 
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Such vegetative screening shall be located within the Buffer 
Zone in an area extending at least 75 ft. from either side of 
the dwelling (but shall not be required in any area outside of 
the Project Area). The vegetative screening shall be one-
hundred (100) percent visually solid as viewed on a line from 
the dwelling and perpendicular to the Project Boundary. The 
vegetative screening shall achieve a height of at least eight 
(8) ft. or the height of the security fencing, whichever is 
greater, within three (3) years of installation. 

b) Waiver: In the event that an applicant desires to deviate from 
the screening requirements, the application may only be 
approved if findings are made by the Board of County 
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such 
screening, or b) it would be reasonable to require screening 
in a manner that differs from the requirement. (Example 1: 
It may be reasonable to allow a substation located within the 
interior of a 23,000-acre Project Area that is surrounded by 
PV panels to be constructed without landscaping at the base. 
Example 2: It may be reasonable to allow portions of the 
Project Area abutting Planned Employment Center Districts 
to receive a reduced amount of screening within the Buffer 
Area.).) The applicant shall submit written information to the 
BOCC indicating the circumstances which are believed to 
necessitate the need for a deviation from the screening 
requirement. 

9) Outdoor Storage: Outdoor storage of equipment or materials 
associated with the US Solar Facility shall not be allowed unless 
explicitly permitted by the conditional use permit. 

10) Exterior/Outdoor Lighting: Outdoor lighting associated with the US 
Solar Facility shall be limited to levels required for safety and 
security and shall not exceed the equivalent lumens of a 150 watt 
incandescent light bulb or 3000K LED. Outdoor lighting shall be 
arranged to direct light away from parcels located outside of the 
Project Area and from public streets and shall be installed in such a 
manner as to avoid glare, visible bulbs, or light spillage onto 
adjacent properties. Direct or reflected glare from floodlights or 
spotlights shall not be visible from parcels located outside of the 
Project Area and from public streets. The source of lights shall be 
hooded or controlled, and all light fixtures shall be a cut-off or 
shoebox design to prevent glare and light spillage off-site. Building 
mounted lights shall also be of a shoebox design. All light poles 
associated with the US Solar Facility shall not exceed a height of 20 
feet. All lighting shall be shown on the Development Plan. 
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Additional lighting after approval of the conditional use permit may 
be cause to require an amendment to the conditional use permit. 

11) Glare from Sunlight: All structures associated with the US Solar 
Facility shall be arranged to direct reflected sunlight away from 
adjacent parcels and public streets and shall be installed in such a 
manner as to avoid glare onto adjacent parcels and interference with 
traffic, including but not limited to air traffic. As indicated in 
Subsection 6(B)(14)(c)(7) of this Article, the Federal Aviation 
Administration (FAA) may require a glare impact study and/or an 
airspace study to determine impacts on area airports. 

12) Noise: The noise level at the Project Boundary shall not exceed 60 
dB(A) where abutting the Rural, Planned Rural, Residential or 
Planned Residential Districts, or where abutting parcels with 
dwellings existing at the time the US Solar Facility was approved 
by the Board of County Commissioners. 

Waiver: In the event that an applicant desires to deviate from the 
noise requirement, the application may only be approved if findings 
are made by the Board of County Commissioners that a) due to the 
circumstances surrounding the application, it would be unreasonable 
to require such a maximum noise level, or b) it would be reasonable 
to allow an increased noise level (e.g., it may be reasonable to allow 
an increase in the level of noise allowed adjacent to a vacant parcel 
used for agricultural purposes). The applicant shall submit written 
information to the BOCC indicating the circumstances which are 
believed to necessitate the need for a deviation from the noise 
requirement. 

13) Signs: Signs associated with the US Solar Facility shall be designed 
to comply with Article 20 of the County Zoning and Subdivision 
Regulations and a sign permit shall be obtained. 

14) Subdivision and Dimensional Requirements: Because of the 
potentially large size of Utility-Scale Solar Facilities, which may 
apply for a Project Area not to exceed 23,000 acres in size, plus the 
allowance made to assemble multiple parcels for a single US Solar 
Facility, the subdivision requirements of Articles 25 through 30 of 
these regulations and the lot area and width, lot frontage, and other 
lot dimensional requirements of the underlying zoning district, are 
not requirements of this conditional use permit, unless otherwise 
expressly specified in Section 6(B)(14) of this Article. However, the 
aforementioned subdivision and zoning district requirements shall 
apply to other uses within the Project Area that are not associated 
with the conditional use permit. 
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15) 

16) 

17) 

18) 

Coordination with other Uses: Uses other than a US Solar Facility, 
(e.g. dwellings) are allowed to be located within the Project Area. 
However, such other uses shall be regulated per the requirements of 
the underlying zoning district and subdivision regulations. 
Furthermore, any use allowed by right in the underlying zoning 
district shall be located on the property such that it shall not alter, 
interfere or conflict with the US Solar Facility. 

Unified Conditional Use Permit: Although the US Solar Facility 
allowed by this section may potentially be located upon multiple 
parcels of land, the underlying conditional use permit comprises and 
approves only one (1) unified conditional use permit. Therefore, 
since all parcels are integral and necessary to the continuation of the 
conditional use permit, the sale, or use of any parcel, or portion 
thereof that results in a conflict with the associated Development 
Plan, may cause the conditional use permit to terminate. 

Compliance with County, State and Federal Laws, Regulations and 
Codes: Construction and operation of the US Solar Facility shall 
fully comply with all applicable county, state and federal laws, 
regulations and codes requirements. 

General Installation and Maintenance: The US Solar Facility shall 
be developed in accordance with the approved Development Plan 
and shall be continually maintained and kept in good repair, which 
shall include, but not be limited to, fencing, ground cover, screening, 
lighting, driveways, entrances, and structures. Furthermore: 

a) Groundcover and Screening Installation and Maintenance: 
Unless allowed by a phasing plan approved by the Board, all 
grading, groundcover, berms, fencing, trees and other forms 
of landscaping shall be installed in accordance with the 
Development Plan within one (1) year of approval of the 
Conditional Use Permit. Berms and fencing shall be 
continuously maintained and repaired or replaced if 
damaged. Groundcover and landscaping shall be 
continuously maintained and replaced if dead. Herbicides 
shall be applied in a manner that does not cause “drift”, 
which occurs when applied pesticides move through the air 
to abutting properties. Only Environmental Protection 
Agency (EPA) designated low risk herbicides shall be used 
for vegetative and weed control. Herbicide applicators must 
possess a Kansas certified pesticide license. The US Solar 
Facility operator or owner shall be responsible for noxious 
weed management in accordance with state laws within the 
Project Area; 
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19) 

20) 

b) Responsibility for Costs Incurred: The US Solar Facility 
operator shall be responsible for the cost of developing and 
maintaining the US Solar Facility; and 

c) The US Solar Facility Development Agreement shall include 
Installation and Maintenance: The US Solar Facility 
Development Agreement required by Subsection 
6(B)(14)(d)(25) of this Article, shall address installation and 
maintenance of the US Solar Facility to provide that the US 
Solar Facility will be properly developed and maintained; 

Annual Compliance Report: In order to promote compliance with 
the restrictions, conditions, stipulations and limitations of the 
Conditional Use Permit and its associated Development Plan, the 
applicant shall submit a yearly report indicating the state of 
compliance with the approved conditional use permit, including the 
Development Plan and all approved stipulations. The US Solar 
Facility Development Agreement required by Subsection 
6(B)(14)(d)(25) of this Article, shall address such annual 
compliance. This compliance report is required in addition to reports 
associated with the Battery Energy Storage Facility, if any, as 
required by Subsection 6(B)(14)(d)(20)(d) of this Article. 

Battery Storage: In addition to the above general provisions, 
application requirements, and development and performance 
standards, the following additional requirements shall be met for the 
approval of a Battery Energy Storage Facility: 

a) Locational Criteria: Due to their potentially combustible 
nature and possible large footprint, the siting of Battery 
Energy Storage Facilities (BESF) shall endeavor to: 1) locate 
the BESF in nonresidential areas, 2) avoid locating the BESF 
in areas used by the public (e.g. parkland), 3) buffer the 
BESF from the surrounding areas by siting toward the 
interior of the parcel and through the use of greater parcel 
sizes and setbacks, 4) take advantage of existing topography, 
structures and vegetation to provide extra screening, 5) 
locate and design the BESF so that it mitigates the potential 
detrimental impacts to the general health, safety and welfare 
of the community, 6) locate the BESF in areas where the 
potential adverse impact on the community is minimal, and 
7) design and configure the BESF in a way that minimizes 
adverse impacts such as views, noise, vibration and the like. 

b) Configuration: As defined in Article 2, Section 3 of these 
regulations, the Battery Energy Storage Facility (BESF) 
shall be configured so that battery cells shall be placed in a 
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c) 

d) 

Battery Energy Storage System (“BESS”) with a Battery 
Management System (“BMS”). The BESS shall provide a 
secondary layer of physical containment to the batteries and 
be equipped with cooling, ventilation, and fire suppression 
systems. 

Construction, Maintenance and Operation: Battery Energy 
Storage Facilities shall be constructed, maintained and 
operated in accordance with applicable codes and standards 
including but not limited to the then applicable fire, electrical 
and building codes adopted by the County, and, unless 
otherwise required by such regulations and codes: 

i) Each individual battery shall have 24/7 automated 
fire detection and extinguishing technology built in; 

ii) The BMS shall monitor individual battery module 
voltages and temperatures, container temperature 
and humidity, off-gassing of combustible gas, fire, 
ground fault and DC surge, and door access; 

iii) The BMS shall be capable of shutting down the 
system before thermal runaway takes place; 

iv) Access to all batteries and electrical switchgear shall 
be from the exterior for normal operation and 
maintenance. Access to the container interior shall 
not be permitted while the system is in operation 
except for safety personnel and first responders; and 

v) Signage shall include the following information: the 
type of technology associated with the battery energy 
storage systems; any special hazards associated; the 
type of suppression system installed in the area of the 
battery energy storage system; 24-hour emergency 
contact information, including reach-back phone 
number. Additionally, disconnect and other 
emergency shutoff information shall be clearly 
displayed on a light reflective surface. 

In addition to the annual life and fire safety inspections 
required annually by the fire code and performed by County 
staff, the US Solar Facility operator shall conduct semi-
annual on-site self-inspections of the battery units and 
submit a written report to the Zoning Administrator on their 
condition. 
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21) Substations: In addition to the above general provisions, application 
requirements, and development and performance standards, the 
following additional requirements shall be met for the approval of a 
substation: 

a) Due to the fact that they cannot be completely visually 
screened, plus their possible large footprint, the siting of 
substations shall endeavor to: i) locate the substation in 
nonresidential areas, ii) avoid locating the substation in areas 
used by the public (e.g. parkland), iii) buffer the substation 
from the surrounding areas by siting toward the interior of 
the parcel and through the use of greater parcel sizes and 
setbacks, iv) take advantage of existing topography, 
structures and vegetation to provide extra screening, v) 
locate and design the substation so that it mitigates the 
potential detrimental impacts to the general health, safety 
and welfare of the community, vi) locate the substation in 
areas where the potential adverse impact on the community 
is minimal, and vii) design and configure the substation in a 
way that minimizes adverse impacts such as views, noise, 
vibration, and the like. 

b) Term: Substations included as part of the US Solar Facility 
shall have the same term as the US Solar Facility. However, 
substations may have a life expectancy longer than that of 
the remainder of US Solar Facility, therefore, alternatively, 
upon decommissioning of the US Solar Facility, the 
substation owner may apply for a conditional use permit or 
such other zoning approval to allow the continued use of the 
substation, which may be applicable and authorized for this 
use. 

22) Decommissioning and Reclamation: The following requirements 
shall be met for decommissioning the US Solar Facility and 
reclamation of the Project Area: 

a) Guaranteed Funds: The estimated cost of decommissioning 
and reclamation, prepared as required in Subsection 
6(B)(14)(c)(3) of this Article, shall be guaranteed by either, 
at the request and preference of the County, a bond, a letter 
of credit, or the deposit of fundsa parent guarantee in an 
amount equal to the estimated cost in an escrow account at a 
federally insured financial institution approved by the 
County, or other approved surety, unless otherwise provided 
for in Subparagraph (v), below. 
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i) The US Solar Facility operator shall deposit the 
required amount into the approved escrow 
accountsubmit such surety before any building 
permit is issued to allow construction of the US Solar 
Facility; 

ii) The below-referenced US Solar Facility 
Development Agreement, if applicable, shall 
prohibit the release of the escrowsurety funds 
without the written consent of the County. The 
County shall consent to the release of the 
escrowsurety funds upon compliance with the 
Decommissioning and Reclamation Plan approved 
by the Board. 

iii) The amount of surety funds required to be deposited 
in the escrow account shall be the full amount of the 
estimated decommissioning and reclamation cost 
without regard to the possibility of salvage value; 

iv) The estimated decommissioning and reclamation 
costs shall be recalculated at an interval no sooner 
than every year but not later than every five years, 
following the requirements for the original cost 
estimate as required in Subsection 6(B)(14)(c)(3) of 
this Article. If the recalculated estimated cost of 
decommissioning and reclamation exceedsdiffers 
from the original estimated cost of decommissioning 
and reclamation by two percent (2%), then the owner 
or operator shall deposit additional funds into the 
escrow account to meet the new cost estimate. If the 
recalculated estimated cost of decommissioning and 
reclamation is less than ninety-eight percent (98%) 
of the original estimated cost of decommissioning 
and reclamation, then the County may approve 
reducing the amount of the escrow account to the 
recalculated estimate of decommissioning and 
reclamation costadjust the surety amount to meet the 
new cost estimate; and 

v) The County may approve or require alternative 
methods to secure the availability of funds to pay for 
the decommissioning and reclamation of a US Solar 
Facility, such as a letter of credit or other such 
security approved by the County, at the request and 
preference of the County. 

DRAFT: Solar Facilities 36 August 10, 2021 
Comprehensive Plan and Zoning Regulation Amendments 
79261274.3 



 

     
     

 

     
   

 
 

   
 

     
  

  
     

      

  
    

  
 

     
 

   
    

 

    
     

      
   

  
   

  
  

  
 

 
   

    
     

  

 
   

 
 

  
    

b) End of CUP Term: A minimum of one (1) year prior to the 
end of the Conditional Use Permit term, the US Solar 
Facility operator shall notify the Zoning Administrator in 
writing of future plans for the US Solar Facility, which may 
include decommissioning and reclamation or a request for 
Conditional Use Permit renewal. 

c) Abandonment of US Solar Facility: Unless otherwise 
approved by the Zoning Administrator (e.g. to allow time to 
repair damage from severe weather or to update equipment), 
Solar Facilities that have not been in active and continuous 
service for a period of six (6twelve (12) months shall be 
decommissioned and reclaimed at the US Solar Facility 
operator’s expense, unless the applicant has submitted and 
the Zoning Administrator has approved a plan to bring the 
US Solar Facility back to operational status, at which point 
the decommissioning and reclamation shall not commence 
for so long as such plan is being diligently pursued. 

d) Date of Decommissioning and Reclamation: If the US Solar 
Facility is to be decommissioned and reclaimed, the US 
Solar Facility operator shall notify the Zoning Administrator 
in writing of the proposed date of discontinued operations 
and plans for removal. 

e) Items Removed: Decommissioning shall include removal of 
anything above or below-ground to a depth of thirty-six 
inches (36”) that was installed, constructed or erected as part 
of the US Solar Facility to include but not limited to 
structures, buildings, equipment, cabling and wiring, solar 
electric systems, electrical components, security barriers, 
foundations, pilings, and any other associated facilities. For 
any part of the Solar Facility on leased property, the 
Decommissioning and Reclamation Plan may propose for 
approval by the Board of County Commissioners to 
incorporate agreements with landowners regarding the 
retainment of driveways, landscaping, berms, fences, gates 
or repurposed buildings or other structures. However, any 
use of remaining buildings or other structures must be in 
conformance with the regulations in effect at that time. 

f) Reseeding: Ground cover and screening established as part 
of the US Solar Facility Development Plan and other 
existing vegetation may remain and may become part of the 
Decommissioning and Reclamation Plan. Land disturbed as 
part of the decommissioning process shall be reseeded or re-
vegetated with crops, native seed mixes (such as those 
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described in Subsection 6(B)(14)(d)(7) of these regulations 
regarding groundcovers) or other plant species suitable to the 
area. A list of such appropriate plan materials shall be 
available at the Johnson County Planning Office. Such 
planting and associated grading or other land disturbance 
shall be completed within one (1) year of removal of US 
Solar Facility structures and equipment, in accordance with 
the Decommissioning and Reclamation Plan approved and 
adopted by the Board. 

g) Disposal and Recycling of Materials: Unless specifically 
indicated in the approved Decommissioning and 
Reclamation Plan, all US Solar Facility materials and 
equipment, including but not limited to PV panels, inverters 
and batteries, shall be removed from the Project Area. 
Disposal and recycling of such materials and equipment 
shall fully comply with all applicable county, state and 
federal laws, regulations and code requirements, which 
includes a county-approved demolition permit to a licensed 
contractor and an approved location for disposal of such 
materials and equipment. 

h) Amendment of Plan: Decommissioning and reclamation 
shall be performed in compliance with the approved and 
adopted Decommissioning and Reclamation Plan (Plan). 
However, the Plan may be amended at such time that the 
applicant is ready to begin such decommissioning and 
reclamation if amendments are approved by the Board. Said 
amendment approval shall require a public hearing under the 
same procedures as required for the Conditional Use Permit. 

i) The US Solar Facility Development Agreement shall include 
Decommissioning, Reclamation, and Forfeiture of Surety: 
The US Solar Facility Development Agreement required by 
Subsection 6(B)(14)(d)(25) of this Article, shall address, 
among other things, decommissioning and reclamation of 
the US Solar Facility and forfeiture of surety. 

23) Coordination of Local Emergency Services: The US Solar Facility 
operator shall coordinate with County emergency services staff (e.g. 
Sheriff’s, fire district and emergency management staff) to provide 
materials, education and/or training to these departments serving the 
Project Area with emergency services in how to safely respond to 
on-site emergencies, including emergencies associated with Battery 
Energy Storage Facilities, if any. 
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24) 

25) 

Change of Owner or Operator: The US Solar Facility operator shall 
give the County ninety (90) days written notice of any change in 
ownership or operator, with the additional requirement that the new 
owner shall enter into all required written agreements and provide 
the required surety. 

US Solar Facility Agreement: A US Solar Facility Agreement 
between the Project Area landowners, US Solar Facility operator, 
and the County, shall be required to provide that the US Solar 
Facility is developed, maintained, decommissioned, and reclaimed 
in accordance with the requirements of these regulations, the 
Decommissioning and Reclamation Plan approved and adopted by 
the Board, and the conditional use permit, and shall address, among 
other things, items associated with: a) installation and maintenance 
of the facility, b) monitoring annual compliance, c) installation and 
operation of Battery Energy Storage Systems, and d) 
decommissioning the US Solar Facility and reclamation of the 
Project Area. Furthermore: 

a) Installation and Maintenance: Failure to develop or maintain 
the US Solar Facility in the manner required may result in 
loss of surety, which is a separate surety from that required 
for decommissioning and reclamation, or in revocation of 
the Conditional Use Permit and decommissioning of the US 
Solar Facility; and 

b) Decommissioning and Reclamation: The US Solar Facility 
Development Agreement shall be required to assure that, 
among other things, the US Solar Facility is 
decommissioned and reclaimed in accordance with the 
requirements of these regulations, the Decommissioning and 
Reclamation Plan approved and adopted by the Board, and 
the conditional use permit, and that the full cost of 
decommissioning and reclamation of the US Solar Facility 
shall be borne by the US Solar Facility operator. The items 
addressed within the agreement shall include, but are not 
limited to, posting and collection of surety, review and 
recalculation of the decommissioning and reclamation costs, 
the various required deadlines associated with 
decommissioning and reclamation, and adherence to the 
Decommissioning and Reclamation Plan. Furthermore, if 
the operator of the US Solar Facility fails to decommission 
and reclaim the site in accordance with the requirements of 
these regulations, the Decommissioning and Reclamations 
Plan and the conditional use permit, then the County may 
collect the surety and the County and/or a hired third party 
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may enter the Project Area to decommission and reclaim the 
sites. 

26) Use of Third Parties: The County may obtain reviews, inspections 
or other work completed by a third party for the purpose of 
reviewing or monitoring of the US Solar Facility, the costs of which 
shall be required to be reimbursed by the US Solar Facility operator. 
Examples of such work include but are not limited to reviews and 
associated inspections of environmental impact assessments, 
stormwater quantity and quality plans, decommissioning and 
reclamation plans, and compliance reports. 

Note: Medium-Scale Solar Facility application requirements and performance 
standards will be located here. 
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Zoning Regulations 

ARTICLE 33: SPECIAL PERMITS 

Section 4. SPECIAL PERMITS MAY BE APPROVED IN CERTAIN ZONING 
DISTRICTS: 

A. Special Permits allowing the uses set forth below may be approved by the Board in 
any zoning district other than the Planned Entertainment District (PAE). In the 
event that the uses set forth below are allowed in the applicable underlying zoning 
district, a Special Permit is not required and the requirements of the zoning district 
shall be fulfilled. Certain accessory and supplementary uses associated with Public 
Facilities and Utilities, below, shall require a Conditional Use Permit as set forth in 
Article 23 of these Regulations. 

1. Public Facilities: For purposes of this Article, the term “Public Facilities” 
shall mean publicly owned: 
a. parks and recreational facilities: 
b. schools of general instruction or schools of special instruction; 
c. correctional facilities and police, fire, sheriff, and similar public 

emergency, safety, and protection facilities; 
d. libraries; and 
e. other governmental facilities; 

2. Utilities: Utility facilities that provide the infrastructure services of 
electricity, gas, water or wastewater services, including ancillary uses and 
facilities (unless otherwise exempted by state or federal regulations), such 
as: 

a. Offices, shops, stations, terminals, warehouses and the like, that are 
either (1) necessary for providing such services or (2) the location 
from which personnel operate to carry out such services; or 

b. Related activities carried out by pipeline and utility enterprises such 
as power generation, pumping, transmission, distribution, and the 
like. 

This includes, but is not limited to, the following types of sites or activities: 
wastewater treatment plant; wastewater pump station; water treatment or 
distribution facility such as water tower or water pump and/or metering 
station; electric power plant; electric substation; and natural gas storage, 
transmission and/or distribution including pigging stations; but with the 
exception that Medium-Scale and Utility-Scale Solar Facilities and Battery 
Energy Storage Facilities shall require a Group AA Conditional Use Permit 
in accordance with Article 23 of these regulations. 
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Privately owned electric substations may be applied for separately, as an 
individual use under Group A conditional uses. Publicly or quasi-publicly 
owned electric substations may be applied for separately, as an individual 
use, under the provisions of a Special Permit in accordance with Article 33 
of these regulations. Privately, publicly or quasi-publicly owned electric 
substations may also be applied for in association with a Utility-Scale Solar 
Facility as part of a Group AA conditional use. 
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      ***The following is the new updated map.***

Johnson County, KS is 477 square miles in size (303,000 acres) 
Remaining Unincorporated Area is 41% or 124,230 acres 

NextEra Project at 2,000 acres = 0.7% of Entire County and 1.6% of remaining Unincorporated Area 
NextEra Project at 3,000 acres = 1.0% of Entire County and 2.4% of remaining Unincorporated Area 
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6. Environmental Impact Assessment: An environmental impact
assessment in accordance with Subsection 6(A)(6) of this Article, to 
also include an assessment of:

a) viewshed impacts, including impacts on national or state
forests and grasslands, national or state parks, County or city 
parks, wildlife management areas, conservation easements,
recreational areas, or any known historic or cultural
resources within one (1) mile of the Project Boundary.

7) Airport Studies: For the purpose of determining impacts on area
airports, a glare impact study and/or an airspace study in accordance
with, and if required by, Federal Aviation Administration (FAA)
requirements.

2) Locational and Dimensional Standards for Solar Facilities: The
locational and dimensional standards indicated below for solar
facilities are intended to mitigate the adverse effects of such uses on 
adjoining property owners, the surrounding area, and future
development within the County.

a) The minimum Project Area of a Utility Scale Solar Facility
shall be more than ten (10) acres in size, and the maximum
Project Area shall not exceed 23,000 acres.

b) The maximum Project Extent of a US Solar Facility shall be
four (4) square miles (which is 2,560,000 acres)..

c) The percentage of Solar Photovoltaic Panel Coverage in
relation to the Project Area shall not exceed 70%.

d) Such Solar Facilities shall be located greater than one (1)
mile from any city limits, with the exception of non
contiguous areas of a city (which are also known as 
“islands”) that are less than 80 acres in size, from which 
there shall not be such a requirement.

Waiver: In the event that an applicant desires to deviate from
this locational requirement, the application may only be

d. Utility-Scale Solar Facility Development and Performance Standards: 

1) Permit Term of US Solar Facilities: A conditional use permit for a 
US Solar Facility may be approved for a period not to exceed (20) 
years. However, at an applicant’s request, the County Staff shall 

may grant an extension of such term for an additional two (2) five-
year periods for a US Solar Facility that is otherwise in compliance 
with the requirements of this ordinance. 

-

-

-
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6. Environmental Impact Assessment: An environmental impact
assessment in accordance with Subsection 6(A)(6) of this Article, to 
also include an assessment of:

a) viewshed impacts, including impacts on national or state
forests and grasslands, national or state parks, County or city 
parks, wildlife management areas, conservation easements,
recreational areas, or any known historic or cultural
resources within one (1) mile of the Project Boundary.

7) Airport Studies: For the purpose of determining impacts on area
airports, a glare impact study and/or an airspace study in accordance
with, and if required by, Federal Aviation Administration (FAA)
requirements.

d. Utility-Scale Solar Facility Development and Performance Standards:

1) Permit Term of US Solar Facilities: A conditional use permit for a
US Solar Facility may be approved for a period not to exceed (20)
years. However, at an applicant s request, the County Staff shall

may grant an extension of such term for an additional two (2) five
year periods for a US Solar Facility that is otherwise in compliance
with the requirements of this ordinance. 

’ 

-

2) Locational and Dimensional Standards for Solar Facilities: The 
locational and dimensional standards indicated below for solar 
facilities are intended to mitigate the adverse effects of such uses on 
adjoining property owners, the surrounding area, and future 
development within the County. 

a) The minimum Project Area of a Utility-Scale Solar Facility 
shall be more than ten (10) acres in size, and the maximum 
Project Area shall not exceed 23,000 acres. 

b) The maximum Project Extent of a US Solar Facility shall be 
four (4) square miles (which is 2,560,000 acres).. 

c) The percentage of Solar Photovoltaic Panel Coverage in 
relation to the Project Area shall not exceed 70%. 

d) Such Solar Facilities shall be located greater than one (1) 
mile from any city limits, with the exception of non-
contiguous areas of a city (which are also known as 
“islands”) that are less than 80-acres in size, from which 
there shall not be such a requirement. 

Waiver: In the event that an applicant desires to deviate from 
this locational requirement, the application may only be 
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3) Setbacks:

a) Project Boundary Setbacks: To minimize adverse impacts
upon surrounding properties and the community at large, the
setback of structuressolar photovoltaic panels associated 
with the US Solar Facility from the Project Boundary or, if
applicable, the Official Street Line, whichever is nearest to 
such structures, shall be a minimum of 5010 feet, with the
exception that substations and Battery Energy Storage
Facilities shall be a minimum of 150 feet. Such structures 
include fencing and PV panels, but do not include fencing,
landscaping, and berming.

approved if findings are made by the Board of County 
Commissioners that the proposed use is in keeping with or 
does not conflict with planned uses for the area (e.g. city staff 
indicates in writing that the proposal is not anticipated in the 
future to hinder or prevent the proper growth and 
development of the city). The applicant shall submit written 
information to the BOCC indicating the circumstances 
which are believed to necessitate the need for a deviation 
from the locational requirement. 

e) Such Solar Facilities shall be located greater than one (1) 
mile from the boundary of the Executive Airport and New 
Century AirCenter properties. 

Waiver: In the event that an applicant desires to deviate from 
this locational requirement, the application may only be 
approved if the waiver request is reviewed by the Johnson 
County Airport Commission (JCAC) and findings are made 
by the Board of County Commissioners (BOCC) that the 
proposed use does not adversely impact airport operations. 
The applicant shall submit written information to the BOCC 
and JCAC indicating the circumstances which are believed 
to necessitate the need for a deviation from the locational 
requirement. However, in no case shall this waiver provision 
be interpreted to countermand FAA requirements. 

f) Solar facilities shall be located more than two (2) miles from 
an existing or permitted US Solar Facility Project Boundary 
that is located within unincorporated Johnson County.,
unless such solar facility is an expansion or addition to an 
existing permitted US Solar Facility and otherwise complies 
with the requirements set forth in the these County 
ordinances and receives all necessary approvals from the 
County. 
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approved if findings are made by the Board of County
Commissioners that the proposed use is in keeping with or
does not conflict with planned uses for the area (e.g. city staff
indicates in writing that the proposal is not anticipated in the
future to hinder or prevent the proper growth and
development of the city). The applicant shall submit written
information to the BOCC indicating the circumstances 
which are believed to necessitate the need for a deviation 
from the locational requirement.

e) Such Solar Facilities shall be located greater than one (1)
mile from the boundary of the Executive Airport and New
Century AirCenter properties.

Waiver: In the event that an applicant desires to deviate from
this locational requirement, the application may only be
approved if the waiver request is reviewed by the Johnson
County Airport Commission (JCAC) and findings are made
by the Board of County Commissioners (BOCC) that the
proposed use does not adversely impact airport operations.
The applicant shall submit written information to the BOCC
and JCAC indicating the circumstances which are believed
to necessitate the need for a deviation from the locational
requirement. However, in no case shall this waiver provision 
be interpreted to countermand FAA requirements.

f) Solar facilities shall be located more than two (2) miles from
an existing or permitted US Solar Facility Project Boundary 
that is located within unincorporated Johnson County., 
unless such solar facility is an expansion or addition to an
existing permitted US Solar Facility and otherwise complies
with the requirements set forth in the these County
ordinances and receives all necessary approvals from the
County.

3) Setbacks: 

a) Project Boundary Setbacks: To minimize adverse impacts 
upon surrounding properties and the community at large, the 
setback of structuressolar photovoltaic panels associated 
with the US Solar Facility from the Project Boundary or, if 
applicable, the Official Street Line, whichever is nearest to 
such structures, shall be a minimum of 5010 feet, with the 
exception that substations and Battery Energy Storage 
Facilities shall be a minimum of 150 feet. Such structures 
include fencing and PV panels, but do not include fencing, 
landscaping, and berming. 
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4) Height: The height requirements of structures associated with Solar
Facilities shall be as follows:

a) The maximum height of the lowest edge of the photovoltaic
panels shall be 10 feet and the maximum height of the
highest edge of the photovoltaic panels shall be 15 feet, as
measured from the finished grade; and

b) The maximum height of all other structures associated with 
the US Solar Facility shall be 35 feet as measured from the

b) Interior Setbacks: The minimum setback of US Solar 
Facility structures from non-participating property lines that 
are within the Project Area but that are not coincident with 
the Project Boundary shall be in accordance with the 
requirements set forth in the underlying zoning district, with 
the exception that PV panels and their racking system shall 
not have a minimum setback requirement. Furthermore, the 
setbacks of structures associated with the US Solar Facility 
from the Project Boundary shall have a different 
requirement, as set forth in Subparagraph (a), above. 

c) Setbacks from Dwellings: To minimize adverse impacts 
upon nearby surrounding residential uses located outside of 
the Project Area, the minimum setback of structures and uses 
associated with the US Solar Facility, including fencing and 
PV panels, but not including landscaping and berming, shall 
be not less than 250 feet from the nearest non-participating 
dwelling existing at the time the US Solar Facility was 
approved bysubmitted its application to the Board of County 
Commissioners. 

Waiver: In the event that an applicant desires to deviate from 
the above setback requirements, the application may only be 
approved if findings are made by the Board of County 
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such a 
setback, or b) it would be reasonable to allow structures and 
uses closer to the Project Boundary or the Official Street 
Line (e.g. it may be reasonable to reduce the required setback 
for portions of the Project Area abutting Planned 
Employment Center District Zoning). However, in no case 
shall a structure be allowed to encroach upon the Official 
Street Line. The applicant shall submit written information 
to the BOCC indicating the circumstances which are 
believed to necessitate the need for a deviation from the 
setback requirement. 
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b) Interior Setbacks: The minimum setback of US Solar
Facility structures from non participating property lines that
are within the Project Area but that are not coincident with 
the Project Boundary shall be in accordance with the
requirements set forth in the underlying zoning district, with 
the exception that PV panels and their racking system shall
not have a minimum setback requirement. Furthermore, the
setbacks of structures associated with the US Solar Facility 
from the Project Boundary shall have a different
requirement, as set forth in Subparagraph (a), above.

c) Setbacks from Dwellings: To minimize adverse impacts
upon nearby surrounding residential uses located outside of
the Project Area, the minimum setback of structures and uses 
associated with the US Solar Facility, including fencing and 
PV panels, but not including landscaping and berming, shall
be not less than 250 feet from the nearest non-participating 
dwelling existing at the time the US Solar Facility was 
approved bysubmitted its application to the Board of County
Commissioners. 

Waiver: In the event that an applicant desires to deviate from
the above setback requirements, the application may only be
approved if findings are made by the Board of County
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such a
setback, or b) it would be reasonable to allow structures and
uses closer to the Project Boundary or the Official Street
Line (e.g. it may be reasonable to reduce the required setback
for portions of the Project Area abutting Planned 
Employment Center District Zoning). However, in no case
shall a structure be allowed to encroach upon the Official
Street Line. The applicant shall submit written information 
to the BOCC indicating the circumstances which are
believed to necessitate the need for a deviation from the
setback requirement.

-

4) Height: The height requirements of structures associated with Solar 
Facilities shall be as follows: 

a) The maximum height of the lowest edge of the photovoltaic 
panels shall be 10 feet and the maximum height of the 
highest edge of the photovoltaic panels shall be 15 feet, as 
measured from the finished grade; and 

b) The maximum height of all other structures associated with 
the US Solar Facility shall be 35 feet as measured from the 
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finished grade at the base of the structure to its highest point,
including appurtenances, with the exception of security 
fencing as indicated in Subparagraph (5), below, and with
the exception of electrical power transmission lines, which
are exempt from height requirements per Article 17, Section 
4(A) of these regulations.

Waiver: In the event that an applicant desires to deviate from
the height requirement, the application may only be
approved if findings are made by the Board of County
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such a
maximum height, or b) it would be reasonable to allow a
greater height (e.g., it may be reasonable to allow a greater
height in association with particular types of equipment,
such as those associated with substations). The applicant
shall submit written information to the BOCC indicating the
circumstances which are believed to necessitate the need for
a deviation from the height requirement.

5) Security Fencing: For the purpose of providing security, US Solar 
Facility equipment and structures may be enclosed by security 
fencing not more than 1215 feet in height. The fencing material may 
be chain link but shall not include slats. 

If utilized, security fencing shall be placed around sections of PV 
pods and other structures rather than around the Project Boundary 
in its entirety, in order to provide pathways between the sections for 
the purpose of allowing the movement of wildlife. 

The use of permeable fencing, which is constructed to allow wildlife 
to pass through the fence, is encouraged. Woven wire fencing with 
larger holes than a traditional chain link fence is an example of 
fencing that accommodates wildlife. 

6) Wildlife Corridors: Access corridors for wildlife to navigate through 
the US Solar Facility shall be provided and shown on the Concept 
Plan and Development Plan submitted to the County. Driveways 
within the Project Area may be considered a type of wildlife 
corridor. 

7) Ground Cover: For the purpose of preventing erosion and managing 
runoff, disturbed land, to include land under and around the PV 
panels and the Buffer Zone, shall be seeded with a revegetation seed 
mix based on prairie grasses and forbs native to the Midwest United 
States, which includes pollinator plants where compatible with site 
conditions (e.g. due to their height, some pollinator plants should 
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not be established underneath PV panels). The intent of such seeding 
is to establish a short stature prairie with a diversity of grasses and 
wildflowers that bloom throughout the growing season. Such 
ground cover shall be continually maintained on the site for the
duration of the conditional use permit. A list of seed mixes 
appropriate for Midwest United States Solar Facilities shall be
available at the Johnson County Planning Office.

8) Screening: The purpose of screening is to help avoid potential 
detrimentalvisual impacts that may accompany the US Solar Facility 
use. The required Project Boundary Setbacks and associated Buffer 
Zone provide a measure of screening by providing increased 
distance or setbacks from exterior property lines to reduce potential 
impacts associated with the US Solar Facility. 

a) Structures and Areas to be Screened: US Solar Facility 
structures, including security fencing that is not ornamental, 
PV panels, equipment cabinets, substations, Battery Energy 
Storage Facilities, parking areas, and outdoor storage, if 
allowed, shall be screened when visible from any road, 
Residential District, Planned Residential District, Planned 
Rural District, and any dwelling existing at the time the US 
Solar Facility was approved by the Board of County 
Commissioners. 

b) Screening Methods: In addition to the Buffer Zone, the 
applicant shall use one or a combination of methods listed in 
this section, or other comparable methods deemed 
equivalent by the Zoning Administrator, to satisfy the 
screening requirements. The method or methods proposed 
by the applicant shall screen ground level views and activity. 
Such screening shall be located within the Buffer Zone and 
outside of security fencing and may also be required in other 
locations to screen specific uses or structures, such as 
substations and Battery Energy Storage Facilities. Screening 
shall not encroach upon the Official Street Line. The Board 
may approve a plan to allow phased screening based on 
special or unique conditions of the use or site. The screening 
required by this section shall be shown on the required 
Landscaping Plan that is a part of the Development Plan. 

i) Existing Screening: Existing vegetation, topography, 
buildings, open space, or other elements located on 
the site may be considered as part of the required 
screening. 
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v) Additional Screening for Certain Dwellings: In addition to
the above screening requirements, anya) Screening for
Certain Dwellings: Any dwelling existing at the time the US
Solar Facility was approved by the Board of County 
Commissioners, that is located 300 ft. or less from the
Project Boundary, shall receive additional vegetative
screening from views of the US Solar Facility structures.

ii) Landscaping: Landscaping intended for screening 
shall include a combination of evergreen trees that 
are 5-6 ft. in height at time of planting and deciduous 
trees, which may include fruit trees, that are 5-6 ft. in 
height at time of planting. Trees shall be placed on 
average at 25 ft. or less on center. A list of 
appropriate plant materials shall be available at the 
Johnson County Planning Office. 

iii) Berming: Berms shall generally be constructed with 
a 3:1 side slope to rise ratio, 4-6 ft. above the adjacent 
grade, with a 3 ft. wide top (the wide top is necessary 
to have a flat area for plantings). The outside edges 
of the berm shall be sculpted such that there are 
vertical and horizontal undulations to give variations 
in appearance. When completed, the berm should not 
have a uniform appearance like a dike. All land 
berms shall be seeded with a revegetation seed mix 
based on prairie grasses and forbs native to the 
Midwest United States to include pollinator plants 
where compatible with site conditions. A list of seed 
mixes appropriate for Midwest Solar Facilities shall 
be available at the Johnson County Planning Office. 

iv) Fencing: Fencing intended for screening shall be at 
least seventy-five (75) percent visually solid as 
viewed on any line perpendicular to the fence from 
adjacent property or a public street. Such fencing 
may be used in combination with other screening 
methods but shall not be the primary method, which 
shall mean for the purposes of this subsection that 
fencing shall not be used to screen more than thirty 
(30) percent of the views required to be screened. A 
typical example is the use of a combination of wood 
privacy fencing and landscaping to screen structures 
such as substations. Depending on the location, such 
as abutting residential zoning, ornamental features 
may be required on the fence. Fencing material shall 
not include chain link fencing with slats. 
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ii) Landscaping: Landscaping intended for screening 
shall include a combination of evergreen trees that
are 5-6 ft. in height at time of planting and deciduous 
trees, which may include fruit trees, that are 5 6 ft. in
height at time of planting. Trees shall be placed on 
average at 25 ft. or less on center. A list of
appropriate plant materials shall be available at the
Johnson County Planning Office.

iii) Berming: Berms shall generally be constructed with
a 3:1 side slope to rise ratio, 4 6 ft. above the adjacent
grade, with a 3 ft. wide top (the wide top is necessary 
to have a flat area for plantings). The outside edges 
of the berm shall be sculpted such that there are
vertical and horizontal undulations to give variations 
in appearance. When completed, the berm should not
have a uniform appearance like a dike. All land
berms shall be seeded with a revegetation seed mix 
based on prairie grasses and forbs native to the
Midwest United States to include pollinator plants
where compatible with site conditions. A list of seed 
mixes appropriate for Midwest Solar Facilities shall
be available at the Johnson County Planning Office.

iv) Fencing: Fencing intended for screening shall be at
least seventy five (75) percent visually solid as 
viewed on any line perpendicular to the fence from
adjacent property or a public street. Such fencing 
may be used in combination with other screening
methods but shall not be the primary method, which 
shall mean for the purposes of this subsection that
fencing shall not be used to screen more than thirty 
(30) percent of the views required to be screened. A
typical example is the use of a combination of wood
privacy fencing and landscaping to screen structures 
such as substations. Depending on the location, such 
as abutting residential zoning, ornamental features
may be required on the fence. Fencing material shall
not include chain link fencing with slats.

-

-

-

v) Additional Screening for Certain Dwellings: In addition to 
the above screening requirements, anya) Screening for 
Certain Dwellings: Any dwelling existing at the time the US 
Solar Facility was approved by the Board of County 
Commissioners, that is located 300 ft. or less from the 
Project Boundary, shall receive additional vegetative 
screening from views of the US Solar Facility structures. 
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9) Outdoor Storage: Outdoor storage of equipment or materials 
associated with the US Solar Facility shall not be allowed unless
explicitly permitted by the conditional use permit.

10) Exterior/Outdoor Lighting: Outdoor lighting associated with the US
Solar Facility shall be limited to levels required for safety and 
security and shall not exceed the equivalent lumens of a 150 watt
incandescent light bulb or 3000K LED. Outdoor lighting shall be
arranged to direct light away from parcels located outside of the
Project Area and from public streets and shall be installed in such a
manner as to avoid glare, visible bulbs, or light spillage onto
adjacent properties. Direct or reflected glare from floodlights or
spotlights shall not be visible from parcels located outside of the
Project Area and from public streets. The source of lights shall be
hooded or controlled, and all light fixtures shall be a cut off or
shoebox design to prevent glare and light spillage off site. Building
mounted lights shall also be of a shoebox design. All light poles
associated with the US Solar Facility shall not exceed a height of 20
feet. All lighting shall be shown on the Development Plan. 

Such vegetative screening shall be located within the Buffer 
Zone in an area extending at least 75 ft. from either side of 
the dwelling (but shall not be required in any area outside of 
the Project Area). The vegetative screening shall be one-
hundred (100) percent visually solid as viewed on a line from 
the dwelling and perpendicular to the Project Boundary. The 
vegetative screening shall achieve a height of at least eight 
(8) ft. or the height of the security fencing, whichever is 
greater, within three (3) years of installation. 

b) Waiver: In the event that an applicant desires to deviate from 
the screening requirements, the application may only be 
approved if findings are made by the Board of County 
Commissioners that a) due to the circumstances surrounding 
the application, it would be unreasonable to require such 
screening, or b) it would be reasonable to require screening 
in a manner that differs from the requirement. (Example 1: 
It may be reasonable to allow a substation located within the 
interior of a 23,000-acre Project Area that is surrounded by 
PV panels to be constructed without landscaping at the base. 
Example 2: It may be reasonable to allow portions of the 
Project Area abutting Planned Employment Center Districts 
to receive a reduced amount of screening within the Buffer 
Area.).) The applicant shall submit written information to the 
BOCC indicating the circumstances which are believed to 
necessitate the need for a deviation from the screening 
requirement. 

-
-
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21) Substations: In addition to the above general provisions, application
requirements, and development and performance standards, the
following additional requirements shall be met for the approval of a
substation:

a) Due to the fact that they cannot be completely visually 
screened, plus their possible large footprint, the siting of
substations shall endeavor to: i) locate the substation in 
nonresidential areas, ii) avoid locating the substation in areas
used by the public (e.g. parkland), iii) buffer the substation 
from the surrounding areas by siting toward the interior of
the parcel and through the use of greater parcel sizes and
setbacks, iv) take advantage of existing topography, 
structures and vegetation to provide extra screening, v)
locate and design the substation so that it mitigates the
potential detrimental impacts to the general health, safety
and welfare of the community, vi) locate the substation in 
areas where the potential adverse impact on the community
is minimal, and vii) design and configure the substation in a
way that minimizes adverse impacts such as views, noise, 
vibration, and the like.

b) Term: Substations included as part of the US Solar Facility
shall have the same term as the US Solar Facility. However, 
substations may have a life expectancy longer than that of
the remainder of US Solar Facility, therefore, alternatively, 
upon decommissioning of the US Solar Facility, the
substation owner may apply for a conditional use permit or
such other zoning approval to allow the continued use of the
substation, which may be applicable and authorized for this
use. 

22) Decommissioning and Reclamation: The following requirements 
shall be met for decommissioning the US Solar Facility and 
reclamation of the Project Area: 

a) Guaranteed Funds: The estimated cost of decommissioning 
and reclamation, prepared as required in Subsection 
6(B)(14)(c)(3) of this Article, shall be guaranteed by either, 
at the request and preference of the County, a bond, a letter 
of credit, or the deposit of fundsa parent guarantee in an 
amount equal to the estimated cost in an escrow account at a 
federally insured financial institution approved by the 
County, or other approved surety, unless otherwise provided 
for in Subparagraph (v), below. 
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i) The US Solar Facility operator shall deposit the 
required amount into the approved escrow 
accountsubmit such surety before any building 
permit is issued to allow construction of the US Solar 
Facility; 

ii) The below-referenced US Solar Facility 
Development Agreement, if applicable, shall 
prohibit the release of the escrowsurety funds 
without the written consent of the County. The 
County shall consent to the release of the 
escrowsurety funds upon compliance with the 
Decommissioning and Reclamation Plan approved 
by the Board. 

iii) The amount of surety funds required to be deposited 
in the escrow account shall be the full amount of the 
estimated decommissioning and reclamation cost 
without regard to the possibility of salvage value; 

iv) The estimated decommissioning and reclamation 
costs shall be recalculated at an interval no sooner 
than every year but not later than every five years, 
following the requirements for the original cost 
estimate as required in Subsection 6(B)(14)(c)(3) of 
this Article. If the recalculated estimated cost of 
decommissioning and reclamation exceedsdiffers 
from the original estimated cost of decommissioning 
and reclamation by two percent (2%), then the owner 
or operator shall deposit additional funds into the 
escrow account to meet the new cost estimate. If the 
recalculated estimated cost of decommissioning and 
reclamation is less than ninety-eight percent (98%) 
of the original estimated cost of decommissioning 
and reclamation, then the County may approve 
reducing the amount of the escrow account to the 
recalculated estimate of decommissioning and 
reclamation costadjust the surety amount to meet the 
new cost estimate; and 

v) The County may approve or require alternative 
methods to secure the availability of funds to pay for 
the decommissioning and reclamation of a US Solar 
Facility, such as a letter of credit or other such 
security approved by the County, at the request and 
preference of the County. 
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Solar Facility application. An example of a Project Extent is
illustrated below.

(insert illustrations here)

2. Neighborhood Meeting: A neighborhood meeting shall be held prior
to the public hearing with the applicable zoning board to give the
community an opportunity to hear from the applicant and ask
questions regarding the proposed project.

a) The applicant shall provide individual notice, in writing, to:
1) all owners of record of lands located within 1,000 feet of
the Project Boundary as indicated on the certified list of such 
owners provided with the application, and 2) the Zoning
Administrator; of the date, time, and location of the meeting, 
at least seven but no more than 14 days, in advance of the
meeting date. 

b) The date, time, and location of the meeting shall be
published at least once in a newspaper of general circulation 
in the area, by the applicant, at least seven but no more than 
14 days, in advance of the meeting date.

c) The meeting shall be held within the County at a location 
open to the public with adequate parking and seating 
facilities which may accommodate persons with disabilities.

d) The meeting shall give members of the public the
opportunity to review application materials, ask questions of
the applicant, and provide feedback.

e) Prior to the public hearing held by the zoning board, the
applicant shall provide the Zoning Administrator with a
summary of any input received from members of the public
at the meeting and proof of published and individual written
notice of the meeting.

c. Utility-Scale Solar Facility Application Requirements: Each application 
for a Conditional Use Permit for a US Solar Facility shall be in accordance 
with this Article which includes the reports and plans required by Article 15 
(Development Plan Procedures) and Article 23 (Conditional Use Permits) 
of these regulations. Furthermore, in order to provide necessary information 
related to the unique nature of Solar Facilities, the following additional 
information shall also be included with the application: 

1. Solar Facility Report: In addition to the Conditional Use Permit 
Written Narrative required by Subsection 3(B) of this Article, and 
the Preliminary Development Plan Analysis Report required by 
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Article 15, Section 3(I) of these regulations, a Solar Facility Report 
shall be submitted providing a detailed description of the project and 
containing: 

a) Supplemental Narrative: A narrative giving a general 
overview of the US Solar Facility, which includes: 

i) The applicant, owner and the operator of the 
proposed US Solar Facility, 

ii) The current uses and physical characteristics of not 
only the Project Area but also the surrounding area, 

iii) The preliminary intended energy provider to 
interconnect to the US Solar Facility, with the actual 
energy provider to be provided by the applicant prior 
to issuance of a building permit, 

iv) Approximate Rated Capacity of the US Solar Facility 
project, 

v) TypePreliminary type and location of 
interconnection to electrical grid as coordinated and 
pre-approved, with the local energy provider, 

vi) Aactual type and location of interconnection and a 
copy of the interconnection agreement with the local 
energy provider, or a written explanation outlining 
why an interconnection agreement is not necessary, 
to be provided by the applicant prior to issuance of a 
building permit, 

viivi) Approximate number of panels and representative 
types, 

viiivii) The Project Area and Solar Photovoltaic Panel 
Coverage expressed in acres, 

ixviii) An inventory with description of all proposed 
structures and uses including Battery Energy Storage 
Facilities, inverters, substations, and all structures 
over 35 ft. in height, and 

xix) An inventory of all Solar Facilities within two (2) 
miles of the Project Boundary, for, among other 
reasons, the purpose of determining the US Solar 
Facility separation requirement of the performance 
standards. 

DRAFT: Solar Facilities 19 August 10, 2021 
Comprehensive Plan and Zoning Regulation Amendments 
79261274.3 



   

  

 

 

 

c. Utility-Scale 

Solar Facility 

Application 

Requirements 

Section 2 

Pages 21-22 

Development Plan 

#Grading 

#Stormwater 

#Landscaping 



       
     

 

    
   

 

       
      

 

       
  

        
      

 

    
 

     
      

  
  

       
 

      
   

 
 

    
     
      

      
      

       
 

    
   

    
 

  
   

potentially receiving the greatest impacts from such 
a proposal (e.g. dwellings and historic and 
recreational areas).

2. Development Plan: In addition to the requirements of Article 15, 
Sections 3 and 6, the Development Plan shall also include the 
following: 

a) The Project Area, Project Extent and Solar Photovoltaic 
Panel Coverage expressed in acres. 

b) The Project Boundary, property lines, setback lines, lease 
lines, Official Street Line and easements within the Project 
Area. 

c) Location of driveways, parking and entrances onto streets 
and accompanying site distance reports for such entrances. 

d) Locations and dimensions of all existing and proposed 
structures, including PV panels, charge regulators, inverters, 
substations, Battery Energy Storage Facilities, connections 
to the grid, fencing, and dwellings and associated structures, 
including the location of all dwellings within 300 ft. of the 
Project Boundary. 

e) Elevations of structures depicting the style, size and exterior 
construction materials in sufficient detail to exhibit the 
relative compatibility of the proposed development with the 
character of the neighborhood. 

f) A preliminary grading plan indicating existing and proposed 
contours at no greater than two foot (2 ft.) contourscontours, 
with the final grading plan to be provided prior to issuance 
of a building permit. 

g) A preliminary and final stormwater management plan, with 
the final stormwater management plan to be provided prior 
to issuance of a building permit, that addresses stormwater 
quantity and quality including the following elements: 

i) Water quantity analyses and requirements per 
Johnson County storm drainage standards and 
APWA Section 5600 Storm Drainage Systems & 
Facilities; 

ii) Water quality analyses and requirements per APWA 
section 5600 Storm Drainage Systems & Facilities 
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3. Decommissioning and Reclamation Plan: A preliminary plan for
decommissioning and reclamation of the site down to a depth of 36”

shall be submitted as part of the application., and a
Decommissioning and Reclamation Agreement shall be executed by
the applicant and County prior to the issuance of a building permit.
The final Decommissioning and Reclamation Agreement shall
include and incorporate a final plan shall befor decommissioning
and reclamation of the site that is certified by a professional engineer
licensed in the state of Kansas who has expertise in the removal of
US Solar Facilities (e.g. educational knowledge or practical

and the Johnson County Post-Construction 
Stormwater Quality Treatment regulation; 

iii) Identification of FEMA/Johnson County floodplain 
boundaries and associated regulatory requirements; 
and 

iv) Identification of stream buffers per APWA Section 
5600 Storm Drainage Systems & Facilities. 

The Johnson County Erosion and Sediment Control 
Regulations are not addressed by the stormwater 
management plan and shall be addressed separately at time 
of application. 

h) A preliminary landscaping plan, with a final landscaping 
plan to be provided prior to issuance of a building permit, in 
sufficient detail to demonstrate compliance with Subsections 
6(B)(14)(d)(7) and (8), which are the ground cover and 
screening requirements of this Article, and to include: 

i) The specifications of proposed ground cover, 
including seed mixes; screening materials; and 
herbicides used; 

ii) The design and specifications of proposed additional 
vegetative screening for certain dwellings, in 
compliance with Subsection 6(B)(14)(8)(b)(v) of this 
Article. 

iii) Installation and maintenance practices to include the 
establishment of ground cover and the application of 
herbicides; and 

iv) Locations of wildlife corridors and details regarding 
fencing, if any, that accommodates wildlife 
movement. 
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and the Johnson County Post Construction 
Stormwater Quality Treatment regulation;

iii) Identification of FEMA/Johnson County floodplain 
boundaries and associated regulatory requirements;
and 

iv) Identification of stream buffers per APWA Section 
5600 Storm Drainage Systems & Facilities.

The Johnson County Erosion and Sediment Control
Regulations are not addressed by the stormwater
management plan and shall be addressed separately at time
of application.

h) A preliminary landscaping plan, with a final landscaping 
plan to be provided prior to issuance of a building permit, in 
sufficient detail to demonstrate compliance with Subsections 
6(B)(14)(d)(7) and (8), which are the ground cover and
screening requirements of this Article, and to include:

i) The specifications of proposed ground cover, 
including seed mixes; screening materials; and 
herbicides used;

ii) The design and specifications of proposed additional
vegetative screening for certain dwellings, in
compliance with Subsection 6(B)(14)(8)(b)(v) of this 
Article.

iii) Installation and maintenance practices to include the
establishment of ground cover and the application of
herbicides; and

iv) Locations of wildlife corridors and details regarding 
fencing, if any, that accommodates wildlife
movement.

-

3. Decommissioning and Reclamation Plan: A preliminary plan for 
decommissioning and reclamation of the site down to a depth of 36” 

shall be submitted as part of the application., and a 
Decommissioning and Reclamation Agreement shall be executed by 
the applicant and County prior to the issuance of a building permit. 
The final Decommissioning and Reclamation Agreement shall 
include and incorporate a final plan shall befor decommissioning 
and reclamation of the site that is certified by a professional engineer 
licensed in the state of Kansas who has expertise in the removal of 
US Solar Facilities (e.g. educational knowledge or practical 
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4. Traffic Plan: A preliminary traffic plan describing travel routes and
trip volumes during the construction and decommissioning
processes, with a final traffic plan to be provided prior to issuance
of a building permit. Additionally, a Road Use Agreement shall be
executed by the applicant and County prior to the issuance of a
building permit outlining the details of the proposed transportation 
haul route and maintenance and repair obligations of the applicant.

5. Construction Management Plan: A preliminary construction
management plan to include an estimated construction schedule and
hours of operation, with a final construction management plan to be
provided prior to issuance of a building permit.

experience) and prepared in sufficient detail to determine 
compliance with Subsection 6(B)(14)(d)(22) of this Article, which 
are the decommissioning and reclamation development and 
performance standards, and which shall include the following: 

a) Lifespan: The anticipated life of the project; 

b) Implementation: The manner in which the project will be 
decommissioned and the site reclaimed to include but not 
limited to plans for stabilizing the soils; regrading, 
reseeding, and replanting; and disposal and recycling the US 
Solar Facility materials, including but not limit to PV panels, 
inverters and batteries; and 

c) Estimated Costs of Decommissioning and Reclamation: A 
detailed cost estimate for decommissioning and reclamation 
of the US Solar Facility in accordance with the 
Decommissioning and Reclamation Plan submitted per this 
subparagraph shall be prepared and shall accomplish the 
following: 

i) explicitly detail the cost and manner in which the 
estimate was determined; 

ii) establish the full amount of the estimated 
decommissioning and reclamation cost without 
regard to the possibility of salvage value; and 

iii) reflect the costs of decommissioning and restoration 
of the Project Area in accordance with Subsection 
6(B)(14)(d)(22) of this Article, which are 
decommissioning and reclamation development and 
performance standards. 
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6. Environmental Impact Assessment: An environmental impact
assessment in accordance with Subsection 6(A)(6) of this Article, to 
also include an assessment of:

a) viewshed impacts, including impacts on national or state
forests and grasslands, national or state parks, County or city 
parks, wildlife management areas, conservation easements,
recreational areas, or any known historic or cultural
resources within one (1) mile of the Project Boundary.

d. Utility-Scale Solar Facility Development and Performance Standards:

1) Permit Term of US Solar Facilities: A conditional use permit for a
US Solar Facility may be approved for a period not to exceed (20)
years. However, at an applicant s request, the County Staff shall

may grant an extension of such term for an additional two (2) five
year periods for a US Solar Facility that is otherwise in compliance
with the requirements of this ordinance. 

2) Locational and Dimensional Standards for Solar Facilities: The
locational and dimensional standards indicated below for solar
facilities are intended to mitigate the adverse effects of such uses on 
adjoining property owners, the surrounding area, and future
development within the County.

a) The minimum Project Area of a Utility Scale Solar Facility
shall be more than ten (10) acres in size, and the maximum
Project Area shall not exceed 23,000 acres.

b) The maximum Project Extent of a US Solar Facility shall be
four (4) square miles (which is 2,560,000 acres)..

c) The percentage of Solar Photovoltaic Panel Coverage in
relation to the Project Area shall not exceed 70%.

d) Such Solar Facilities shall be located greater than one (1)
mile from any city limits, with the exception of non
contiguous areas of a city (which are also known as 
islands”) that are less than 80 acres in size, from which 

there shall not be such a requirement.

Waiver: In the event that an applicant desires to deviate from
this locational requirement, the application may only be

7) Airport Studies: For the purpose of determining impacts on area 
airports, a glare impact study and/or an airspace study in accordance 
with, and if required by, Federal Aviation Administration (FAA) 
requirements. 

’ 

-

-

-

“ -

DRAFT: Solar Facilities 24 August 10, 2021 
Comprehensive Plan and Zoning Regulation Amendments 
79261274.3 
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Why Johnson County? 

• Proximity to a large customer load (Kansas City area) avoids transmission system congestion and 
reduces energy loss. More congestion has developed in Western Kansas due to growth of assets 
commissioned and being added to the grid. 

• Proximity to an existing point of interconnection to the transmission grid. The West Gardner 345kV 
Substation is located less than 3 miles from our project boundary. This could potential allow for 
lower network upgrade costs. 

• Interested landowners. We’ve currently signed over 2000 acres of land with multiple landowners. 
• Marketing / Customer demand 

• Commercial & Industrial customers ideally desire projects closer to where they may have 
facilities 

• Positioning for potential generator replacement opportunities. Evergy’s IRP goal of acquiring 
700MW of solar by 2024 and 500MWs each year from 2028 through 2032. 

NEER Project Comparisons to West Gardner 

Operational Projects 

NextEra Energy Resources operates 33 utility-scale solar projects in the US. 13 projects are 100MW or greater 

and the average capacity is 180MW. The most comparable project is Wilmot Solar in Arizona. 

Project Stage State Details MW

Wilmot Solar Operational AZ

8 miles from Tucson, AZ; 3 miles from Tucson 
International AP; 1.5 miles from Summit, AZ; 6 miles to 
Davis Monthan Air Force Base; 3.5 miles to Sahaurita, 
AZ 100.0

Analysis of projects currently in our development pipeline may provide a better indicator of the potential of 

projects that will be built in communities comparable to West Gardner Solar. NEER currently has close to 100 

utility scale projects that are 100MW or greater currently in the active development pipeline. Average capacity 

across all is 240MW and projects range from 100-1000MW. 

Top development projects comparable to West Gardner are listed below: 

Project Stage State Details MW

West Gardner Solar Pipeline KS

30 miles SW of Kansas City; 3 miles NW of Edgerton; 7 

miles W of Gardner; 11 miles W of Olathe; 11 miles SW of 

DeSoto 320

Liberty Grand Solar Pipeline TX
15 miles NE of Houston, TX; 5 miles N of Huffman, TX; 5 miles 
SE of Roman Forest, TX; 5 miles NE of Huffman 250

Appleseed Solar Pipeline IN
40 miles north of Indianapolis; 4 miles SE of Logansport; 1.5 
miles N of Walton; 8 miles SW of Peru 200

Dodge Flat Solar Pipeline NV
20 miles NE of Reno/Sparks, NV; 3.5 miles NW of Fernley, NV; 
3 miles NW of Wadsworth, NV 400

Neptune Solar + Storage Pipeline CO
9 miles E of Pueblo, CO; 3 miles E of Pueblo Memorial Airport; 
35 miles SE of Colorado Springs; 20 miles SE of Fort Carson 250

Bayou Cove Solar Pipeline LA
30 miles W of Lafayette, LA; 5 miles N of Jennings; 3 miles W 
of Iota 300

St. Landry Solar Pipeline LA
40 miles W of Baton Rogue; 2 miles S of Port Barre; 2 miles N 
of Leonville; 5 miles E of Opelousas 150

700 Universe Boulevard, Juno Beach, Florida 33408 



 

   

 
 

  
 

   

 

 

 
  

  
 

   

 

 
   

   
  

   
    

  

 

 

 

 
 

 

 
 

  

 

 

 

 

 
 

 

The truth about solar energy and the proposed 
West Gardner Solar Project 
NextEra Energy Resources has been working in Kansas for two decades. To date, the company has invested 
approximately $2 billion in the state, helping fuel economic growth and moving our country toward energy 
independence. NextEra Energy Resources' subsidiaries currently own and operate nine wind energy centers in 
Kansas, with a proven track record of partnering with local communities across the state. 

Myth: 
This solar project will impact soil and prime 
farmland in the future. 

Reality: 

While farmland under solar panels cannot be 
used for crop production during the life of the 
project, letting the soil rest during the project life 
can help the farmland remain productive in the 
future. When this solar project is 
decommissioned and removed, the underlying 
land can be returned to productive agricultural 
use. Solar projects do not impact non-
participating landowners' ongoing farming 
practices. Voluntarily participating in a solar 
project provides area landowners and farmers 
an opportunity to diversify their income and 
harvest what they choose—the sun, crops or 
both. 

Myth: 
This solar project will exercise eminent domain 
to secure land. 
Reality: 
Participation in the West Gardner Solar Project 
is strictly voluntary; no taking of private property 
through so-called "eminent domain" actions will 
occur with this solar project. In fact, West 
Gardner Solar neither has, nor will it seek, the 
power to take such steps. We will build the 
project exclusively with landowners who choose 
to participate to enhance their income and 
benefit their community. 

Myth: 
This solar project only benefits a few in Johnson 
and Douglas Counties. 

Reality: 

This project has the potential to bring many 
benefits to Johnson and Douglas counties and 
the regional community, including millions in 
added tax revenue that can be used to support 
essential services such as local schools, first 
responders, roads and other essential services. 
The project will support hundreds of good-
paying construction jobs. Local businesses 
such as hotels and restaurants will see a near-
term boost from construction activity. 
Additionally, other local businesses will be 
eligible for supply and service contracts for 
various work during construction and 
operations.  

Myth: 
This solar project will significantly impact the 
environment and drive away wildlife. 

Reality: 
This solar project will work in harmony with 
the environment. It will not impact hunting or 
recreation on neighboring lands and is 
designed to minimize any impact to local 
wildlife. In fact, of all forms of energy 
generation, solar energy has among the 
lowest impacts as it emits no air or water 
pollution, requires no drilling or mining for 
fuel, emits little sound and creates no 
hazardous by-products from the power it 
generates.1 

Myth: 
Solar panels are dangerous and leach 
chemicals into the ground and pose a risk to 
public health. 

Reality: 
Modern, photovoltaic (PV) solar panels are 
made of materials typical of those found in 
electronic equipment and are encased, so as 
not to pose a concern for the water supply or 
public health.2 Panels are made of solid 
materials and do not pose a chemical hazard 
to the general public, underlying soil or 
groundwater. In fact, studies have shown 
health-related air quality benefits from solar 
energy are worth even more than the 
electricity itself.3 

Myth: 
Solar panels are not safely disposed of after 
use. 

Reality: 

Although modern solar panels can be safely 
disposed of in landfills, they can also be 
recycled. PV solar panel recycling 
technologies have been implemented over the 
past decade and have been shown to recover 
over 95% of semiconductor material and over 
90% of the glass in the panel.4 The industry is 
exploring the most cost-effective ways to 
recycle. 

www.WestGardnerSolar.com 
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Myth: 
This solar project is only being built because of 
government subsidies. 

Reality: 

The cost of large, universal solar power 
installations has dropped significantly in recent 
years due to advances in technology and 
design of solar panels, as well as support from 
continued federal tax credits. The levelized 
cost of energy produced from large-scale solar 
projects has dropped by 82% over the past 
decade.6 Today, new renewable energy 
sources are cheaper than the operating costs 
of older, inefficient coal, fossil and nuclear 
generation units. 

Myth: 
Does the presence of solar arrays cause higher 
ambient temperatures in the surrounding area? 

Reality: 

All available evidence indicates that there is no 
solar temperature increase caused by the 
functioning of solar arrays. Solar panels absorb 
photons from direct sunlight and convert it to 
electricity. This minimizes the likelihood of 
substantially changing temperatures at the site 
or the surrounding community.5 

Myth: 
This project will disrupt water flow and alter the 
water temperature. 

Reality: 
The construction and operation of the solar site 
will have no impact on the temperature and 
water flow off site. NextEra Energy Resources 
sites and designs solar plants to avoid and 
minimize potential impacts to existing water 
flow and drainage patterns consistent with all 
state and local regulatory requirements. 

Myth: 
Solar panels cause glare that could impact 
neighbors or aviation. 

Reality: 
Photovoltaic panels are constructed with non-
reflective coatings and/or glass. These panels 
are designed specifically to absorb as much 
sunlight as possible in order to maximize 
electrical generation, rather than reflect 
sunlight. Further, the metal supports that form 
the racking system are typically constructed 
using galvanized steel or aluminum. Through 
design and intelligent siting, glint and glare can 
be eliminated or kept to a minimum. 
Additionally, Solar Glare Hazard Analysis Tool, 
developed by the Department of Energy and 
the FAA, to determine glare output throughout 
the year for solar installations.7 

1
2020 Environmental, Social and Governance Report. 

2
Health and Safety Impacts of Solar Photovoltaics,” N.C. State University, N.C. Clean 

Energy Technology Center, May 2017. 

3Wiser, Ryan et al. “On the Path to SunShot: The Environmental and Public Health 
Benefits of Achieving High Penetrations of Solar Energy in the United States.” 
National Renewable Energy Laboratory 2016. 

4S. Weckend, A. Wade, G. Heath. “End of Life Management: Solar Photovoltaic 
Panels.” International Renewable Energy Agency, June 2016. 
5Clean energy results: Questions & Answers, Ground-Mounted Solar Photovoltaic 

Systems. Massachusetts Department of Energy Resources. 

6
“Solar costs have fallen 82% since 2010,” – PV Magazine, June 2020. 

7 The Solar Glare Hazard Analysis Tool. Available at: https://share.sandia.gov/phlux. 
8Property Value Impact Study. Cohn Reznick LLP Valuation Advisory Services, 2 May 
2021. 

9K.S.A. 79-201 (eleventh). 

Myth: 

This solar project will drive down property values in 
the area. 

Reality: 
There is no evidence to indicate a solar project will  
impact neighboring property values. In fact, a 2021 
study by Cohn-Reznick, a Chicago-based firm that 
specializes in property valuation, looked at home 
sales in proximity to six solar farms in Indiana, 
Illinois, Michigan and Minnesota.8 The study found 
there was no measurable impact on property 
values that were located adjacent to the solar 
projects. Importantly, a solar project brings 
numerous economic benefits to a community, 
including the potential for millions of dollars in 
additional tax revenue which can be used to 
enhance both the quality of life and overall value of 
the community. Solar projects can deliver these 
economic benefits without making additional 
demands or impact on community services. 

Myth: 
The community will be responsible for 
decommissioning the project. 
Reality: 
Modern solar projects are designed to operate for 
at least 25-30 years, during which time they are 
carefully managed and maintained. As with every 
project NextEra Energy Resources develops, West 
Gardner Solar will have a fully-funded 
decommissioning plan by a third party engineer; in 
fact, local law ensures that this is the case. The 
West Gardner Solar Project is required to provide a 
decommissioning plan to remove all solar panels 
and return land to its original condition. To ensure 
taxpayers do not have to pay for removing any part 
of a facility, NextEra Energy Resources will post a 
bond to cover the costs of decommissioning.  

Myth: 
This solar project will be an eyesore for the 
community. 

Reality: 
Universal solar projects have similar characteristics 
to a greenhouse or single-story residence. This 
solar project is compatible with the rural character 
of Johnson and Douglas counties and should be 
celebrated as part of the landscape of a regional 
area that wants to be a leader in climate change 
mitigation and to attract environmentally 
sustainable companies.  

Myth: 
Solar projects in Kansas will not pay any property 
tax revenue. 

Reality: 
The West Gardner Solar project is expected to 
generate more than $10 million in new tax revenue 
to Johnson and Douglas Counties over the next 30 
years. Farm equipment generally has a lifetime 
property tax exemption, but solar property only 
benefits from a ten-year exemption regardless of 
the project’s life.9 After the ten-year exemption 
expires, the solar equipment is taxed as personal 
property, which will provide a significant increase in 
property tax revenue for the remainder of the 
project’s life. Also, the project is expected to pay 
taxes as commercial property, which is a much 
higher rate than agricultural property. West 
Gardner Solar will pay this increased tax, which 
can help the counties enhance local roads, schools 
and essential services. 

www.WestGardnerSolar.com 
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Health and Safety Impacts of Solar Photovoltaics 
The increasing presence of utility-scale solar photovoltaic (PV) systems (sometimes referred to as 

solar farms) is a rather new development in North Carolina’s landscape. Due to the new and unknown 
nature of this technology, it is natural for communities near such developments to be concerned about 
health and safety impacts. Unfortunately, the quick emergence of utility-scale solar has cultivated fertile 
grounds for myths and half-truths about the health impacts of this technology, which can lead to 
unnecessary fear and conflict. 

Photovoltaic (PV) technologies and solar inverters are not known to pose any significant health 
dangers to their neighbors. The most important dangers posed are increased highway traffic during the 
relative short construction period and dangers posed to trespassers of contact with high voltage equipment. 
This latter risk is mitigated by signage and the security measures that industry uses to deter trespassing. 
As will be discussed in more detail below, risks of site contamination are much less than for most other 
industrial uses because PV technologies employ few toxic chemicals and those used are used in very small 
quantities. Due to the reduction in the pollution from fossil-fuel-fired electric generators, the overall 
impact of solar development on human health is overwhelmingly positive. This pollution reduction results 
from a partial replacement of fossil-fuel fired generation by emission-free PV-generated electricity, which 
reduces harmful sulfur dioxide (SO2), nitrogen oxides (NOx), and fine particulate matter (PM2.5). Analysis 
from the National Renewable Energy Laboratory and the Lawrence Berkeley National Laboratory, both 
affiliates of the U.S. Department of Energy, estimates the health-related air quality benefits to the southeast 
region from solar PV generators to be worth 8.0 ¢ per kilowatt-hour of solar generation.0F

1 This is in addition 
to the value of the electricity and suggests that the air quality benefits of solar are worth more than the 
electricity itself. 

Even though we have only recently seen large-scale installation of PV technologies, the technology 
and its potential impacts have been studied since the 1950s. A combination of this solar-specific research 
and general scientific research has led to the scientific community having a good understanding of the 
science behind potential health and safety impacts of solar energy. This paper utilizes the latest scientific 
literature and knowledge of solar practices in N.C. to address the health and safety risks associated with 
solar PV technology. These risks are extremely small, far less than those associated with common 
activities such as driving a car, and vastly outweighed by health benefits of the generation of clean 
electricity. 

This paper addresses the potential health and safety impacts of solar PV development in North 
Carolina, organized into the following four categories: 

(1) Hazardous Materials 
(2) Electromagnetic Fields (EMF) 
(3) Electric Shock and Arc Flash 
(4) Fire Safety 
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1. Hazardous Materials 
One of the more common concerns towards solar is that the panels (referred to as “modules” in 

the solar industry) consist of toxic materials that endanger public health. However, as shown in this 
section, solar energy systems may contain small amounts of toxic materials, but these materials do not 
endanger public health. To understand potential toxic hazards coming from a solar project, one must 
understand system installation, materials used, the panel end-of-life protocols, and system operation. This 
section will examine these aspects of a solar farm and the potential for toxicity impacts in the following 
subsections: 

(1.2) Project Installation/Construction 
(1.2) System Components 

1.2.1 Solar Panels: Construction and Durability 
1.2.2 Photovoltaic technologies 

(a) Crystalline Silicon 
(b) Cadmium Telluride (CdTe) 
(c) CIS/CIGS 

1.2.3 Panel End of Life Management 
1.2.4 Non-panel System Components 

(1.3) Operations and Maintenance 

1.1 Project Installation/Construction 

The system installation, or construction, process does not require toxic chemicals or processes. 
The site is mechanically cleared of large vegetation, fences are constructed, and the land is surveyed to 
layout exact installation locations. Trenches for underground wiring are dug and support posts are driven 
into the ground. The solar panels are bolted to steel and aluminum support structures and wired together. 
Inverter pads are installed, and an inverter and transformer are installed on each pad. Once everything is 
connected, the system is tested, and only then turned on. 

Figure 1: Utility-scale solar facility (5 MWAC) located in Catawba County. Source: Strata Solar 
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1.2 System Components 

1.2.1 Solar Panels: Construction and Durability 

Solar PV panels typically consist of glass, polymer, aluminum, copper, and semiconductor 
materials that can be recovered and recycled at the end of their useful life. 1F

2 Today there are two PV 
technologies used in PV panels at utility-scale solar facilities, silicon, and thin film. As of 2016, all thin 
film used in North Carolina solar facilities are cadmium telluride (CdTe) panels from the US manufacturer 
First Solar, but there are other thin film PV panels available on the market, such as Solar Frontier’s CIGS 
panels. Crystalline silicon technology consists of silicon wafers which are made into cells and assembled 
into panels, thin film technologies consist of thin layers of semiconductor material deposited onto glass, 
polymer or metal substrates. While there are differences in the components and manufacturing processes 
of these two types of solar technologies, many aspects of their PV panel construction are very similar. 
Specifics about each type of PV chemistry as it relates to toxicity are covered in subsections a, b, and c in 
section 1.2.2; on crystalline silicon, cadmium telluride, and CIS/CIGS respectively. The rest of this section 
applies equally to both silicon and thin film panels. 

Figure 2: Components of crystalline silicon panels. 
The vast majority of silicon panels consist of a glass 

sheet on the topside with an aluminum frame providing 
structural support.  Image Source: 

www.riteksolar.com.tw 

Figure 3: Layers of a common frameless thin-film 
panel (CdTe). Many thin film panels are frameless, 
including the most common thin-film panels, First 

Solar’s CdTe. Frameless panels have protective glass 
on both the front and back of the panel. Layer 

thicknesses not to scale. Image Source: 
www.homepower.com 

To provide decades of corrosion-free operation, PV cells in PV panels are encapsulated from air 
and moisture between two layers of plastic. The encapsulation layers are protected on the top with a 
layer of tempered glass and on the backside with a polymer sheet. Frameless modules include a 
protective layer of glass on the rear of the panel, which may also be tempered. The plastic ethylene-vinyl 
acetate (EVA) commonly provides the cell encapsulation. For decades, this same material has been used 
between layers of tempered glass to give car windshields and hurricane windows their great strength. In 
the same way that a car windshield cracks but stays intact, the EVA layers in PV panels keep broken 
panels intact (see Figure 4). Thus, a damaged module does not generally create small pieces of debris; 
instead, it largely remains together as one piece. 
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Figure 4: The mangled PV panels in this picture illustrate the nature of broken solar panels; the glass cracks but the panel is 
still in one piece. Image Source: http://img.alibaba.com/photo/115259576/broken_solar_panel.jpg 

PV panels constructed with the same basic components as modern panels have been installed 
across the globe for well over thirty years.2F

3 The long-term durability and performance demonstrated 
over these decades, as well as the results of accelerated lifetime testing, helped lead to an industry-
standard 25-year power production warranty for PV panels. These power warranties warrant a PV panel 
to produce at least 80% of their original nameplate production after 25 years of use. A recent SolarCity 
and DNV GL study reported that today’s quality PV panels should be expected to reliably and 
efficiently produce power for thirty-five years.3F

4 

Local building codes require all structures, including ground mounted solar arrays, to be 
engineered to withstand anticipated wind speeds, as defined by the local wind speed requirements. Many 
racking products are available in versions engineered for wind speeds of up to 150 miles per hour, which 
is significantly higher than the wind speed requirement anywhere in North Carolina. The strength of PV 
mounting structures were demonstrated during Hurricane Sandy in 2012 and again during Hurricane 
Matthew in 2016. During Hurricane Sandy, the many large-scale solar facilities in New Jersey and New 
York at that time suffered only minor damage.4F

5 In the fall of 2016, the US and Caribbean experienced 
destructive winds and torrential rains from Hurricane Matthew, yet one leading solar tracker 
manufacturer reported that their numerous systems in the impacted area received zero damage from 
wind or flooding.5 F

6 

In the event of a catastrophic event capable of damaging solar equipment, such as a tornado, the 
system will almost certainly have property insurance that will cover the cost to cleanup and repair the 
project. It is in the best interest of the system owner to protect their investment against such risks. It is 
also in their interest to get the project repaired and producing full power as soon as possible. Therefore, 
the investment in adequate insurance is a wise business practice for the system owner. For the same 
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reasons, adequate insurance coverage is also generally a requirement of the bank or firm providing 
financing for the project. 

1.2.2 Photovoltaic (PV) Technologies 

a. Crystalline Silicon 

This subsection explores the toxicity of silicon-based PV panels and concludes that they do not 
pose a material risk of toxicity to public health and safety. Modern crystalline silicon PV panels, which 
account for over 90% of solar PV panels installed today, are, more or less, a commodity product. The 
overwhelming majority of panels installed in North Carolina are crystalline silicon panels that are 
informally classified as Tier I panels. Tier I panels are from well-respected manufacturers that have a good 
chance of being able to honor warranty claims. Tier I panels are understood to be of high quality, with 
predictable performance, durability, and content. Well over 80% (by weight) of the content of a PV panel 
is the tempered glass front and the aluminum frame, both of which are common building materials. Most 
of the remaining portion are common plastics, including polyethylene terephthalate in the backsheet, EVA 
encapsulation of the PV cells, polyphenyl ether in the junction box, and polyethylene insulation on the 
wire leads. The active, working components of the system are the silicon photovoltaic cells, the small 
electrical leads connecting them together, and to the wires coming out of the back of the panel. The 
electricity generating and conducting components makeup less than 5% of the weight of most panels. The 
PV cell itself is nearly 100% silicon, and silicon is the second most common element in the Earth's crust. 
The silicon for PV cells is obtained by high-temperature processing of quartz sand (SiO2) that removes its 
oxygen molecules. The refined silicon is converted to a PV cell by adding extremely small amounts of 
boron and phosphorus, both of which are common and of very low toxicity. 

The other minor components of the PV cell are also generally benign; however, some contain lead, 
which is a human toxicant that is particularly harmful to young children. The minor components include 
an extremely thin antireflective coating (silicon nitride or titanium dioxide), a thin layer of aluminum on 
the rear, and thin strips of silver alloy that are screen-printed on the front and rear of cell.6F

7 In order for 
the front and rear electrodes to make effective electrical contact with the proper layer of the PV cell, other 
materials (called glass frit) are mixed with the silver alloy and then heated to etch the metals into the cell. 
This glass frit historically contains a small amount of lead (Pb) in the form of lead oxide. The 60 or 72 PV 
cells in a PV panel are connected by soldering thin solder-covered copper tabs from the back of one cell 
to the front of the next cell. Traditionally a tin-based solder containing some lead (Pb) is used, but some 
manufacturers have switched to lead-free solder. The glass frit and/or the solder may contain trace amounts 
of other metals, potentially including some with human toxicity such as cadmium. However, testing to 
simulate the potential for leaching from broken panels, which is discussed in more detail below, did not 
find a potential toxicity threat from these trace elements. Therefore, the tiny amount of lead in the grass 
frit and the solder is the only part of silicon PV panels with a potential to create a negative health impact. 
However, as described below, the very limited amount of lead involved and its strong physical and 
chemical attachment to other components of the PV panel means that even in worst-case scenarios the 
health hazard it poses is insignificant. 

As with many electronic industries, the solder in silicon PV panels has historically been a lead-
based solder, often 36% lead, due to the superior properties of such solder. However, recent advances in 
lead-free solders have spurred a trend among PV panel manufacturers to reduce or remove the lead in their 
panels. According to the 2015 Solar Scorecard from the Silicon Valley Toxics Coalition, a group that 
tracks environmental responsibility of photovoltaic panel manufacturers, fourteen companies (increased 
from twelve companies in 2014) manufacture PV panels certified to meet the European Restriction of 
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Hazardous Substances (RoHS) standard. This means that the amount of cadmium and lead in the panels 
they manufacture fall below the RoHS thresholds, which are set by the European Union and serve as the 
world’s de facto standard for hazardous substances in manufactured goods.7F

8 The Restriction of Hazardous 
Substances (RoHS) standard requires that the maximum concentration found in any homogenous material 
in a produce is less than 0.01% cadmium and less than 0.10% lead, therefore, any solder can be no more 
than 0.10% lead.8 F

9 

While some manufacturers are producing PV panels that meet the RoHS standard, there is no 
requirement that they do so because the RoHS Directive explicitly states that the directive does not apply 
to photovoltaic panels.9F

10 The justification for this is provided in item 17 of the current RoHS Directive: 
“The development of renewable forms of energy is one of the Union’s key objectives, and the contribution 
made by renewable energy sources to environmental and climate objectives is crucial. Directive 
2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the use 
of energy from renewable sources (4) recalls that there should be coherence between those objectives and 
other Union environmental legislation. Consequently, this Directive should not prevent the development 
of renewable energy technologies that have no negative impact on health and the environment and that 
are sustainable and economically viable.” 

The use of lead is common in our modern economy. However, only about 0.5% of the annual lead 
consumption in the U.S. is for electronic solder for all uses; PV solder makes up only a tiny portion of this 
0.5%. Close to 90% of lead consumption in the US is in batteries, which do not encapsulate the pounds of 
lead contained in each typical automotive battery. This puts the lead in batteries at great risk of leaching 
into the environment. Estimates for the lead in a single PV panel with lead-based solder range from 1.6 to 
24 grams of lead, with 13g (less than half of an ounce) per panel seen most often in the literature.10F

11 At 13 
g/panel11F

12, each panel contains one-half of the lead in a typical 12-gauge shotgun shell.12 F This amount 
equates to roughly 1/750th of the lead in a single car battery. In a panel, it is all durably encapsulated from 
air or water for the full life of the panel.13 F 

14 

As indicated by their 20 to 30-year power warranty, PV modules are designed for a long service 
life, generally over 25 years. For a panel to comply with its 25-year power warranty, its internal 
components, including lead, must be sealed from any moisture. Otherwise, they would corrode and the 
panel’s output would fall below power warranty levels. Thus, the lead in operating PV modules is not at 
risk of release to the environment during their service lifetime. In extreme experiments, researchers have 
shown that lead can leach from crushed or pulverized panels.14F

15, 16 However, more real-world tests 15F 

designed to represent typical trash compaction that are used to classify waste as hazardous or non-
hazardous show no danger from leaching.1 6F 

17, 18 For more information about PV panel end-of-life, see the 17F 

Panel Disposal section. 

As illustrated throughout this section, silicon-based PV panels do not pose a material threat to 
public health and safety. The only aspect of the panels with potential toxicity concerns is the very small 
amount of lead in some panels. However, any lead in a panel is well sealed from environmental exposure 
for the operating lifetime of the solar panel and thus not at risk of release into the environment. 

b. Cadmium Telluride (CdTe) PV Panels 

This subsection examines the components of a cadmium telluride (CdTe) PV panel. Research 
demonstrates that they pose negligible toxicity risk to public health and safety while significantly reducing 
the public’s exposure to cadmium by reducing coal emissions. As of mid-2016, a few hundred MWs of 
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cadmium telluride (CdTe) panels, all manufactured by the U.S. company First Solar, have been installed 
in North Carolina. 

Questions about the potential health and environmental impacts from the use of this PV technology 
are related to the concern that these panels contain cadmium, a toxic heavy metal. However, scientific 
studies have shown that cadmium telluride differs from cadmium due to its high chemical and thermal 
stability.1 8F 

19 Research has shown that the tiny amount of cadmium in these panels does not pose a health or 
safety risk.19 F 

20 Further, there are very compelling reasons to welcome its adoption due to reductions in 
unhealthy pollution associated with burning coal. Every GWh of electricity generated by burning coal 
produces about 4 grams of cadmium air emissions.20F

21 Even though North Carolina produces a significant 
fraction of our electricity from coal, electricity from solar offsets much more natural gas than coal due to 
natural gas plants being able to adjust their rate of production more easily and quickly.  If solar electricity 
offsets 90% natural gas and 10% coal, each 5-megawatt (5 MWAC, which is generally 7 MWDC) CdTe 
solar facility in North Carolina keeps about 157 grams, or about a third of a pound, of cadmium out of our 

22, 23environment.21F 22F 

Cadmium is toxic, but all the approximately 7 grams of cadmium in one CdTe panel is in the form
24 25of a chemical compound cadmium telluride, which has 1/100th the toxicity of free cadmium.24F2 3F 25F 

Cadmium telluride is a very stable compound that is non-volatile and non-soluble in water. Even in the 
case of a fire, research shows that less than 0.1% of the cadmium is released when a CdTe panel is exposed 
to fire. The fire melts the glass and encapsulates over 99.9% of the cadmium in the molten glass.26 F 

27 

It is important to understand the source of the cadmium used to manufacture CdTe PV panels. The 
cadmium is a byproduct of zinc and lead refining. The element is collected from emissions and waste 
streams during the production of these metals and combined with tellurium to create the CdTe used in PV 
panels. If the cadmium were not collected for use in the PV panels or other products, it would otherwise 
either be stockpiled for future use, cemented and buried, or disposed of.27F

28 Nearly all the cadmium in old 
or broken panels can be recycled which can eventually serve as the primary source of cadmium for new 
PV panels.28F

29 

Similar to silicon-based PV panels, CdTe panels are constructed of a tempered glass front, one 
instead of two clear plastic encapsulation layers, and a rear heat strengthened glass backing (together 
>98% by weight). The final product is built to withstand exposure to the elements without significant 
damage for over 25 years. While not representative of damage that may occur in the field or even at a 
landfill, laboratory evidence has illustrated that when panels are ground into a fine powder, very acidic 
water is able to leach portions of the cadmium and tellurium,29F

30 similar to the process used to recycle CdTe 
panels. Like many silicon-based panels, CdTe panels are reported (as far back ask 199830F

31) to pass the 
EPA’s Toxic Characteristic Leaching Procedure (TCLP) test, which tests the potential for crushed panels 
in a landfill to leach hazardous substances into groundwater.31F

32 Passing this test means that they are 
classified as non-hazardous waste and can be deposited in landfills.32F

33, 34 For more information about PV 33F 

panel end-of-life, see the Panel Disposal section. 

There is also concern of environmental impact resulting from potential catastrophic events 
involving CdTe PV panels. An analysis of worst-case scenarios for environmental impact from CdTe PV 
panels, including earthquakes, fires, and floods, was conducted by the University of Tokyo in 2013. After 
reviewing the extensive international body of research on CdTe PV technology, their report concluded, 
“Even in the worst-case scenarios, it is unlikely that the Cd concentrations in air and sea water will exceed 
the environmental regulation values.”34 F 

35 In a worst-case scenario of damaged panels abandoned on the 
ground, insignificant amounts of cadmium will leach from the panels. This is because this scenario is 
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much less conducive (larger module pieces, less acidity) to leaching than the conditions of the EPA’s 
TCLP test used to simulate landfill conditions, which CdTe panels pass.35 F 

36 

First Solar, a U.S. company, and the only significant supplier of CdTe panels, has a robust panel 
take-back and recycling program that has been operating commercially since 2005.36 F 

37 The company states 
that it is “committed to providing a commercially attractive recycling solution for photovoltaic (PV) power 
plant and module owners to help them meet their module (end of life) EOL obligation simply, cost-
effectively and responsibly.” First Solar global recycling services to their customers to collect and recycle 
panels once they reach the end of productive life whether due to age or damage. These recycling service 
agreements are structured to be financially attractive to both First Solar and the solar panel owner. For 
First Solar, the contract provides the company with an affordable source of raw materials needed for new 
panels and presumably a diminished risk of undesired release of Cd. The contract also benefits the solar 
panel owner by allowing them to avoid tipping fees at a waste disposal site. The legal contract helps 
provide peace of mind by ensuring compliance by both parties when considering the continuing trend of 
rising disposal costs and increasing regulatory requirements. 

c. CIS/CIGS and other PV technologies 

Copper indium gallium selenide PV technology, often referred to as CIGS, is the second most 
common type of thin-film PV panel but a distant second behind CdTe. CIGS cells are composed of a thin 
layer of copper, indium, gallium, and selenium on a glass or plastic backing. None of these elements are 
very toxic, although selenium is a regulated metal under the Federal Resource Conservation and Recovery 
Act (RCRA).37F

38 The cells often also have an extremely thin layer of cadmium sulfide that contains a tiny 
amount of cadmium, which is toxic. The promise of high efficiency CIGS panels drove heavy investment 
in this technology in the past. However, researchers have struggled to transfer high efficiency success in 
the lab to low-cost full-scale panels in the field.38F

39 Recently, a CIGS manufacturer based in Japan, Solar 
Frontier, has achieved some market success with a rigid, glass-faced CIGS module that competes with 
silicon panels. Solar Frontier produces the majority of CIS panels on the market today.39 F 

40 Notably, these 
panels are RoHS compliant,40F

41 thus meeting the rigorous toxicity standard adopted by the European Union 
even thought this directive exempts PV panels. The authors are unaware of any completed or proposed 
utility-scale system in North Carolina using CIS/CIGS panels. 

1.2.3 Panel End-of-Life Management 

Concerns about the volume, disposal, toxicity, and recycling of PV panels are addressed in this 
subsection. To put the volume of PV waste into perspective, consider that by 2050, when PV systems 
installed in 2020 will reach the end of their lives, it is estimated that the global annual PV panel waste 
tonnage will be 10% of the 2014 global e-waste tonnage.41 F 

42 In the U.S., end-of-life disposal of solar 
products is governed by the Federal Resource Conservation and Recovery Act (RCRA), as well as state 
policies in some situations. RCRA separates waste into hazardous (not accepted at ordinary landfill) and 
solid waste (generally accepted at ordinary landfill) based on a series of rules. According to RCRA, the 
way to determine if a PV panel is classified as hazardous waste is the Toxic Characteristic Leaching 
Procedure (TCLP) test. This EPA test is designed to simulate landfill disposal and determine the risk of 

43, 44, hazardous substances leaching out of the landfill.42F 

45 Multiple sources report that most modern PV 43F 44F 

panels (both crystalline silicon and cadmium telluride) pass the TCLP test.45F

46, 47 Some studies found that 46F 

some older (1990s) crystalline silicon panels, and perhaps some newer crystalline silicon panels (specifics 
are not given about vintage of panels tested), do not pass the lead (Pb) leachate limits in the TCLP test.47F

48, 

48F 
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The test begins with the crushing of a panel into centimeter-sized pieces. The pieces are then mixed 
in an acid bath. After tumbling for eighteen hours, the fluid is tested for forty hazardous substances that 
all must be below specific threshold levels to pass the test. Research comparing TCLP conditions to 
conditions of damaged panels in the field found that simulated landfill conditions provide overly 
conservative estimates of leaching for field-damaged panels.49 F 

50 Additionally, research in Japan has found 
no detectable Cd leaching from cracked CdTe panels when exposed to simulated acid rain.50F

51 

Although modern panels can generally be landfilled, they can also be recycled. Even though recent 
waste volume has not been adequate to support significant PV-specific recycling infrastructure, the 
existing recycling industry in North Carolina reports that it recycles much of the current small volume of 
broken PV panels. In an informal survey conducted by the NC Clean Energy Technology Center survey 
in early 2016, seven of the eight large active North Carolina utility-scale solar developers surveyed 
reported that they send damaged panels back to the manufacturer and/or to a local recycler. Only one 
developer reported sending damaged panels to the landfill. 

The developers reported at that time that they are usually paid a small amount per panel by local 
recycling firms. In early 2017, a PV developer reported that a local recycler was charging a small fee per 
panel to recycle damaged PV panels. The local recycling firm known to authors to accept PV panels 
described their current PV panel recycling practice as of early 2016 as removing the aluminum frame for 
local recycling and removing the wire leads for local copper recycling. The remainder of the panel is sent 
to a facility for processing the non-metallic portions of crushed vehicles, referred to as “fluff” in the 
recycling industry.51F

52 This processing within existing general recycling plants allows for significant 
material recovery of major components, including glass which is 80% of the module weight, but at lower 
yields than PV-specific recycling plants. Notably almost half of the material value in a PV panel is in the 
few grams of silver contained in almost every PV panel produced today. In the long-term, dedicated PV 
panel recycling plants can increase treatment capacities and maximize revenues resulting in better output 
quality and the ability to recover a greater fraction of the useful materials.52 F 

53 PV-specific panel recycling 
technologies have been researched and implemented to some extent for the past decade, and have been 
shown to be able to recover over 95% of PV material (semiconductor) and over 90% of the glass in a PV 
panel. 54 

53F 

A look at global PV recycling trends hints at the future possibilities of the practice in our country. 
Europe installed MW-scale volumes of PV years before the U.S. In 2007, a public-private partnership 
between the European Union and the solar industry set up a voluntary collection and recycling system 
called PV CYCLE. This arrangement was later made mandatory under the EU’s WEEE directive, a 
program for waste electrical and electronic equipment.54F

55 Its member companies (PV panel producers) 
fully finance the association. This makes it possible for end-users to return the member companies’ 
defective panels for recycling at any of the over 300 collection points around Europe without added costs. 
Additionally, PV CYCLE will pick up batches of 40 or more used panels at no cost to the user. This 
arrangement has been very successful, collecting and recycling over 13,000 tons by the end of 2015.55F

56 

In 2012, the WEEE Directive added the end-of-life collection and recycling of PV panels to its 
scope.56 F 

57 This directive is based on the principle of extended-producer-responsibility. It has a global impact 
because producers that want to sell into the EU market are legally responsible for end-of-life management. 
Starting in 2018, this directive targets that 85% of PV products “put in the market” in Europe are recovered 
and 80% is prepared for reuse and recycling. 

The success of the PV panel collection and recycling practices in Europe provides promise for the 
future of recycling in the U.S. In mid-2016, the US Solar Energy Industry Association (SEIA) announced 
that they are starting a national solar panel recycling program with the guidance and support of many 
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leading PV panel producers.57 F 

58 The program will aggregate the services offered by recycling vendors and 
PV manufacturers, which will make it easier for consumers to select a cost-effective and environmentally 
responsible end-of-life management solution for their PV products. According to SEIA, they are planning 
the program in an effort to make the entire industry landfill-free. In addition to the national recycling 
network program, the program will provide a portal for system owners and consumers with information 
on how to responsibly recycle their PV systems. 

While a cautious approach toward the potential for negative environmental and/or health impacts 
from retired PV panels is fully warranted, this section has shown that the positive health impacts of 
reduced emissions from fossil fuel combustion from PV systems more than outweighs any potential risk. 
Testing shows that silicon and CdTe panels are both safe to dispose of in landfills, and are also safe in 
worst case conditions of abandonment or damage in a disaster. Additionally, analysis by local engineers 
has found that the current salvage value of the equipment in a utility scale PV facility generally exceeds 

59, 60, 61general contractor estimates for the cost to remove the entire PV system.58F 59F 60F 

1.2.4 Non-Panel System Components (racking, wiring, inverter, transformer) 

While previous toxicity subsections discussed PV panels, this subsection describes the non-panel 
components of utility-scale PV systems and investigates any potential public health and safety concerns. 
The most significant non-panel component of a ground-mounted PV system is the mounting structure of 
the rows of panels, commonly referred to as “racking”. The vertical post portion of the racking is 
galvanized steel and the remaining above-ground racking components are either galvanized steel or 
aluminum, which are both extremely common and benign building materials. The inverters that make the 
solar generated electricity ready to send to the grid have weather-proof steel enclosures that protect the 
working components from the elements. The only fluids that they might contain are associated with their 
cooling systems, which are not unlike the cooling system in a computer. Many inverters today are RoHS 
compliant. 

The electrical transformers (to boost the inverter output voltage to the voltage of the utility 
connection point) do contain a liquid cooling oil. However, the fluid used for that function is either a non-
toxic mineral oil or a biodegradable non-toxic vegetable oil, such as BIOTEMP from ABB. These 
vegetable transformer oils have the additional advantage of being much less flammable than traditional 
mineral oils. Significant health hazards are associated with old transformers containing cooling oil with 
toxic PCBs. Transfers with PCB-containing oil were common before PCBs were outlawed in the U.S. in 
1979. PCBs still exist in older transformers in the field across the country. 

Other than a few utility research sites, there are no batteries on- or off-site associated with utility-
scale solar energy facilities in North Carolina, avoiding any potential health or safety concerns related to 
battery technologies. However, as battery technologies continue to improve and prices continue to decline 
we are likely to start seeing some batteries at solar facilities. Lithium ion batteries currently dominate the 
world utility-scale battery market, which are not very toxic. No non-panel system components were found 
to pose any health or environmental dangers. 

1.4 Operations and Maintenance – Panel Washing and Vegetation 
Control 
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Throughout the eastern U.S., the climate provides frequent and heavy enough rain to keep panels 
adequately clean. This dependable weather pattern eliminates the need to wash the panels on a regular 
basis. Some system owners may choose to wash panels as often as once a year to increase production, 
but most in N.C. do not regularly wash any PV panels. Dirt build up over time may justify panel 
washing a few times over the panels’ lifetime; however, nothing more than soap and water are required 
for this activity. 

The maintenance of ground-mounted PV facilities requires that vegetation be kept low, both for 
aesthetics and to avoid shading of the PV panels. Several approaches are used to maintain vegetation at 
NC solar facilities, including planting of limited-height species, mowing, weed-eating, herbicides, and 
grazing livestock (sheep). The following descriptions of vegetation maintenance practices are based on 
interviews with several solar developers as well as with three maintenance firms that together are 
contracted to maintain well over 100 of the solar facilities in N.C. The majority of solar facilities in 
North Carolina maintain vegetation primarily by mowing. Each row of panels has a single row of 
supports, allowing sickle mowers to mow under the panels. The sites usually require mowing about once 
a month during the growing season. Some sites employ sheep to graze the site, which greatly reduces the 
human effort required to maintain the vegetation and produces high quality lamb meat.61F

62 

In addition to mowing and weed eating, solar facilities often use some herbicides. Solar facilities 
generally do not spray herbicides over the entire acreage; rather they apply them only in strategic 
locations such as at the base of the perimeter fence, around exterior vegetative buffer, on interior dirt 
roads, and near the panel support posts. Also unlike many row crop operations, solar facilities generally 
use only general use herbicides, which are available over the counter, as opposed to restricted use 
herbicides commonly used in commercial agriculture that require a special restricted use license. The 
herbicides used at solar facilities are primarily 2-4-D and glyphosate (Round-up®), which are two of the 
most common herbicides used in lawns, parks, and agriculture across the country. One maintenance firm 
that was interviewed sprays the grass with a class of herbicide known as a growth regulator in order to 
slow the growth of grass so that mowing is only required twice a year. Growth regulators are commonly 
used on highway roadsides and golf courses for the same purpose. A commercial pesticide applicator 
license is required for anyone other than the landowner to apply herbicides, which helps ensure that all 
applicators are adequately educated about proper herbicide use and application. The license must be 
renewed annually and requires passing of a certification exam appropriate to the area in which the 
applicator wishes to work. Based on the limited data available, it appears that solar facilities in N.C. 
generally use significantly less herbicides per acre than most commercial agriculture or lawn 
maintenance services. 

2. Electromagnetic Fields (EMF) 
PV systems do not emit any material during their operation; however, they do generate 

electromagnetic fields (EMF), sometimes referred to as radiation. EMF produced by electricity is non-
ionizing radiation, meaning the radiation has enough energy to move atoms in a molecule around 
(experienced as heat), but not enough energy to remove electrons from an atom or molecule (ionize) or to 
damage DNA. As shown below, modern humans are all exposed to EMF throughout our daily lives 
without negative health impact. Someone outside of the fenced perimeter of a solar facility is not exposed 
to significant EMF from the solar facility. Therefore, there is no negative health impact from the EMF 
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produced in a solar farm. The following paragraphs provide some additional background and detail to 
support this conclusion. 

Since the 1970s, some have expressed concern over potential health consequences of EMF from 
electricity, but no studies have ever shown this EMF to cause health problems.62F

63 These concerns are based 
on some epidemiological studies that found a slight increase in childhood leukemia associated with 
average exposure to residential power-frequency magnetic fields above 0.3 to 0.4 µT (microteslas) (equal 
to 3.0 to 4.0 mG (milligauss)). µT and mG are both units used to measure magnetic field strength. For 
comparison, the average exposure for people in the U.S. is one mG or 0.1 µT, with about 1% of the 
population with an average exposure in excess of 0.4 µT (or 4 mG).63F

64 These epidemiological studies, 
which found an association but not a causal relationship, led the World Health Organization’s International 
Agency for Research on Cancer (IARC) to classify ELF magnetic fields as “possibly carcinogenic to 
humans”. Coffee also has this classification. This classification means there is limited evidence but not 
enough evidence to designate as either a “probable carcinogen” or “human carcinogen”. Overall, there is 
very little concern that ELF EMF damages public health. The only concern that does exist is for long-term 
exposure above 0.4 µT (4 mG) that may have some connection to increased cases of childhood leukemia. 
In 1997, the National Academies of Science were directed by Congress to examine this concern and 
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 
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.”64 F 

65 

There are two aspects to electromagnetic fields, an electric field and a magnetic field. The electric 
field is generated by voltage and the magnetic field is generated by electric current, i.e., moving electrons. 
A task group of scientific experts convened by the World Health Organization (WHO) in 2005 concluded 
that there were no substantive health issues related to electric fields (0 to 100,000 Hz) at levels generally 
encountered by members of the public.65F

66 The relatively low voltages in a solar facility and the fact that 
electric fields are easily shielded (i.e., blocked) by common materials, such as plastic, metal, or soil means 
that there is no concern of negative health impacts from the electric fields generated by a solar facility. 
Thus, the remainder of this section addresses magnetic fields. Magnetic fields are not shielded by most 
common materials and thus can easily pass through them. Both types of fields are strongest close to the 
source of electric generation and weaken quickly with distance from the source. 

The direct current (DC) electricity produced by PV panels produce stationary (0 Hz) electric and 
magnetic fields. Because of minimal concern about potential risks of stationary fields, little scientific 
research has examined stationary fields’ impact on human health.66 F 

67 In even the largest PV facilities, the 
DC voltages and currents are not very high. One can illustrate the weakness of the EMF generated by a 
PV panel by placing a compass on an operating solar panel and observing that the needle still points north. 

While the electricity throughout the majority of a solar site is DC electricity, the inverters convert 
this DC electricity to alternating current (AC) electricity matching the 60 Hz frequency of the grid. 
Therefore, the inverters and the wires delivering this power to the grid are producing non-stationary EMF, 
known as extremely low frequency (ELF) EMF, normally oscillating with a frequency of 60 Hz. This 
frequency is at the low-energy end of the electromagnetic spectrum. Therefore, it has less energy than 
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other commonly encountered types of non-ionizing radiation like radio waves, infrared radiation, and 
visible light. 

The wide use of electricity results in background levels of ELF EMFs in nearly all locations where 
people spend time – homes, workplaces, schools, cars, the supermarket, etc. A person’s average exposure 
depends upon the sources they encounter, how close they are to them, and the amount of time they spend 
there.67 F 

68 As stated above, the average exposure to magnetic fields in the U.S. is estimated to be around one 
mG or 0.1 µT, but can vary considerably depending on a person’s exposure to EMF from electrical devices 
and wiring.68 F 

69 At times we are often exposed to much higher ELF magnetic fields, for example when 
standing three feet from a refrigerator the ELF magnetic field is 6 mG and when standing three feet from 
a microwave oven the field is about 50 mG.69F

70 The strength of these fields diminish quickly with distance 
from the source, but when surrounded by electricity in our homes and other buildings moving away from 
one source moves you closer to another. However, unless you are inside of the fence at a utility-scale solar 
facility or electrical substation it is impossible to get very close to the EMF sources. Because of this, EMF 
levels at the fence of electrical substations containing high voltages and currents are considered “generally 

71, 72negligible”.7 0F 71F 

The strength of ELF-EMF present at the perimeter of a solar facility or near a PV system in a 
commercial or residential building is significantly lower than the typical American’s average EMF 
exposure.72F

73, 74 Researchers in Massachusetts measured magnetic fields at PV projects and found the 73F 

magnetic fields dropped to very low levels of 0.5 mG or less, and in many cases to less than background 
levels (0.2 mG), at distances of no more than nine feet from the residential inverters and 150 feet from the 
utility-scale inverters.74 F 

75 Even when measured within a few feet of the utility-scale inverter, the ELF 
magnetic fields were well below the International Commission on Non-Ionizing Radiation Protection’s 
recommended magnetic field level exposure limit for the general public of 2,000 mG.75F

76 It is typical that 
utility scale designs locate large inverters central to the PV panels that feed them because this minimizes 
the length of wire required and shields neighbors from the sound of the inverter’s cooling fans. Thus, it is 
rare for a large PV inverter to be within 150 feet of the project’s security fence. 

Anyone relying on a medical device such as pacemaker or other implanted device to maintain 
proper heart rhythm may have concern about the potential for a solar project to interfere with the operation 
of his or her device. However, there is no reason for concern because the EMF outside of the solar facility’s 
fence is less than 1/1000 of the level at which manufacturers test for ELF EMF interference, which is 
1,000 mG.76F

77 Manufacturers of potentially affected implanted devices often provide advice on 
electromagnetic interference that includes avoiding letting the implanted device get too close to certain 
sources of fields such as some household appliances, some walkie-talkies, and similar transmitting 
devices. Some manufacturers’ literature does not mention high-voltage power lines, some say that 
exposure in public areas should not give interference, and some advise not spending extended periods of 
time close to power lines.77F

78 

3. Electric Shock and Arc Flash Hazards 
There is a real danger of electric shock to anyone entering any of the electrical cabinets such as 

combiner boxes, disconnect switches, inverters, or transformers; or otherwise coming in contact with 
voltages over 50 Volts.78F

79 Another electrical hazard is an arc flash, which is an explosion of energy that 
can occur in a short circuit situation. This explosive release of energy causes a flash of heat and a 
shockwave, both of which can cause serious injury or death. Properly trained and equipped technicians 
and electricians know how to safely install, test, and repair PV systems, but there is always some risk of 
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injury when hazardous voltages and/or currents are present. Untrained individuals should not attempt to 
inspect, test, or repair any aspect of a PV system due to the potential for injury or death due to electric 
shock and arc flash, The National Electric Code (NEC) requires appropriate levels of warning signs on all 
electrical components based on the level of danger determined by the voltages and current potentials. The 
national electric code also requires the site to be secured from unauthorized visitors with either a six-foot 
chain link fence with three strands of barbed wire or an eight-foot fence, both with adequate hazard 
warning signs. 

4. Fire Safety 
The possibility of fires resulting from or intensified by PV systems may trigger concern among 

the general public as well as among firefighters. However, concern over solar fire hazards should be 
limited because only a small portion of materials in the panels are flammable, and those components 
cannot self-support a significant fire. Flammable components of PV panels include the thin layers of 
polymer encapsulates surrounding the PV cells, polymer backsheets (framed panels only), plastic junction 
boxes on rear of panel, and insulation on wiring. The rest of the panel is composed of non-flammable 
components, notably including one or two layers of protective glass that make up over three quarters of 
the panel’s weight.  

Heat from a small flame is not adequate to ignite a PV panel, but heat from a more intense fire or 
energy from an electrical fault can ignite a PV panel.79F

80 One real-world example of this occurred during 
July 2015 in an arid area of California. Three acres of grass under a thin film PV facility burned without 
igniting the panels mounted on fixed-tilt racks just above the grass.80F

81 While it is possible for electrical 
faults in PV systems on homes or commercial buildings to start a fire, this is extremely rare.81 F 

82 Improving 
understanding of the PV-specific risks, safer system designs, and updated fire-related codes and standards 
will continue to reduce the risk of fire caused by PV systems. 

PV systems on buildings can affect firefighters in two primary ways, 1) impact their methods of 
fighting the fire, and 2) pose safety hazard to the firefighters. One of the most important techniques that 
firefighters use to suppress fire is ventilation of a building’s roof. This technique allows superheated toxic 
gases to quickly exit the building. By doing so, the firefighters gain easier and safer access to the building, 
Ventilation of the roof also makes the challenge of putting out the fire easier. However, the placement of 
rooftop PV panels may interfere with ventilating the roof by limiting access to desired venting locations. 

New solar-specific building code requirements are working to minimize these concerns. Also, the 
latest National Electric Code has added requirements that make it easier for first responders to safely and 
effectively turn off a PV system. Concern for firefighting a building with PV can be reduced with proper 
fire fighter training, system design, and installation. Numerous organizations have studied fire fighter 
safety related to PV. Many organizations have published valuable guides and training programs. Some 
notable examples are listed below. 

• The International Association of Fire Fighters (IAFF) and International Renewable Energy Council 
(IREC) partnered to create an online training course that is far beyond the PowerPoint click-and-
view model. The self-paced online course, “Solar PV Safety for Fire Fighters,” features rich video 
content and simulated environments so fire fighters can practice the knowledge they’ve learned. 
www.iaff.org/pvsafetytraining 

• Photovoltaic Systems and the Fire Code: Office of NC Fire Marshal 
• Fire Service Training, Underwriter's Laboratory 

14 



 
 

    
 

     
     

 
    

  
    
   

 
 

 
 

   
     

      
     

    
    

  

                 
                

                
  

             
       

             
        

            
 

               

    
 

               
  

           
 

          
 

     
  

             
                  

     
 

             
                   

 

                                                 

• Firefighter Safety and Response for Solar Power Systems, National Fire Protection Research 
Foundation 

• Bridging the Gap: Fire Safety & Green Buildings, National Association of State Fire Marshalls 
• Guidelines for Fire Safety Elements of Solar Photovoltaic Systems, Orange County Fire Chiefs 

Association 
• Solar Photovoltaic Installation Guidelines, California Department of Forestry & Fire Protection, 

Office of the State Fire Marshall 
• PV Safety & Firefighting, Matthew Paiss, Homepower Magazine 
• PV Safety and Code Development: Matthew Paiss, Cooperative Research Network 

Summary 

The purpose of this paper is to address and alleviate concerns of public health and safety for 
utility-scale solar PV projects. Concerns of public health and safety were divided and discussed in the 
four following sections: (1) Toxicity, (2) Electromagnetic Fields, (3) Electric Shock and Arc Flash, and 
(4) Fire. In each of these sections, the negative health and safety impacts of utility-scale PV 
development were shown to be negligible, while the public health and safety benefits of installing these 
facilities are significant and far outweigh any negative impacts. 
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Facts about solar panels: PFAS 
contamination 

By Dr. Annick Anctil, Michigan State University 

Q: Do solar panels contribute to PFAS contamination? 
Multiple states have raised concerns about PFAS contamination from solar farms, 
largely citing academic research on how PFAS could potentially be used in 
photovoltaic (PV) solar panels.1 The fact is that PFAS is not customarily used in 
solar panels because safer, effective alternatives have already been developed and 
commercialized. Moreover, no studies have shown the presence or leaching of PFAS 
from PV panels—either while they are in active use or at the end of their life (e.g., in 
a landfill). 

Anatomy of a solar panel 
These three parts of a solar panel cause confusion about the presence of PFAS. 

Self-Cleaning Coat 

A self-cleaning coating on the top of a solar panel helps reduce dust, pollen, and snow 
adhesion, extending both the power output and the lifetime of the panel.2 Multiple 
self-cleaning coating options are available on the market, many of which make use 
of non-hazardous silicon-based chemistry.3 Confusion comes from the fact that some 
other commercialized self-cleaning coating options do make use of PFAS-based 
chemicals, although even those do not degrade under normal use. 

Adhesives 

PV panels are sealed from the elements to maximize power output and lifetime. While 
PFAS chemicals are found in certain adhesives, such as carpentry glues, they are not 
typically used in sealant adhesives for solar panels.4 Instead, solar adhesives are based 
on silicone polymers, which are well known for their lack of negative health impacts 
and remarkable stability.5 

Substrate 

PV modules are housed in a weather-resistant substrate that offers additional 
protection from the elements. Thin-film PV units use glass as the substrate, while 
crystalline silicon PV units use a polymer substrate, which has led to the rumors of 
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potential PFAS use in solar panels. The most common polymer used in silicon PV units 
is Tedlar, a weather resistant polymer that is not a PFAS compound itself and makes 
no use of PFAS during its manufacturing process.6 Far more common materials, like 
those used in construction projects and weather resistant fabrics, present a higher 
risk of PFAS exposure than PV. In fact, a recent study found that these more common 
materials release PFAS under conditions where solar panels do not, indicating that 
PFAS exposure risk may be higher sitting on outdoor furniture, for example, than living 
next to a solar farm.7 

What is PFAS anyway? 
Per/Poly Fluoro-Alkyl Substances, PFAS for short, are a class of chemical compounds. 
PFAS are used in several industries for their unique properties, notably their ability to 
create coatings that are highly water repellent. 

PFAS are extremely persistent within the environment, not breaking down over time. 
Certain PFAS compounds have been linked to human health issues–notably low infant 
birth weights, increased risk of certain cancers, and thyroid issues. As a result of their 
persistence and toxicity, those PFAS compounds that pose a significant risk have been 
banned from use and production, and subsequently replaced with safer alternatives. 

It’s important to note that not all PFAS compounds are dangerous.  Some PFAS 
compounds, such as Teflon, are much more stable and present no risk to human 
health under normal conditions of use.8 

1 S. Maharjan et al., “Self-cleaning hydrophobic nanocoating on glass: A scalable manufacturing process,” Mater. Chem. Phys., vol. 239, Jan. 
2020.; . Son et al., “A practical superhydrophilic self cleaning and antireflective surface for outdoor photovoltaic applications,” Sol. Energy 
Mater. Sol. Cells, 2012.; H. C. Han et al., “Enhancing efficiency with fluorinated interlayers in small molecule organic solar cells,” J. Mater. 
Chem., vol. 22, no. 43, 2012. 
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Background 

Encouraging increased use of solar photovoltaic (PV) technology,	which converts	sunlight 	directly 	into 

electricity, is	a	key priority for	state clean energy efforts.	The environmental benefits of solar PV abound. 
Unlike conventional fossil fuel power generation (such as coal, gas and oil),	generating electricity with 

ground-mounted solar PV involves 	no 	moving 	parts,	uses 	no water,	and produces no direct emissions of 
climate-warming greenhouse gases. 

Solar PV environmental and energy benefits, combined with strong incentives	available for solar 
projects, have significantly increased the use of this technology recently.	The Commonwealth’s vibrant 
solar industry has	a variety of ownership and financing options	for Massachusetts residents and 

businesses looking to	install solar PV systems.	Purchasing a solar PV system generally involves upfront 
installation 	and 	equipment 	costs, 	but 	there 	are 	significant	upfront	and production-based	incentives1. 

As the Massachusetts clean	energy sector grows, the Baker Administration	is working to	ensure that	
solar PV and other clean energy technologies	are sited in a way that is 	most 	protective 	of 	human 	health 

and the environment, and minimizes impacts 	on 	scenic, 	natural, 	and 	historic 	resources.	

Purpose	of Guide 

This guide is 	intended 	to help local	decision-makers and community members answer common 

questions about ground-mounted solar PV development. Ground-mounted solar PV has	many proven 

advantages and there	has been a	steady growth of well received projects in the	Commonwealth. 
However,	these systems are	still relatively new and unfamiliar additions to our physical landscape.	

This guide focuses on questions that	have been raised concerning the installation and operation of	
ground-mounted solar PV projects.	 It provides summaries	and links	to existing research and studies	that 
can help understand	solar PV technology in 	general	and 	ground-mounted solar	in 	particular. 

Solar PV panels can and are	of course	also installed on buildings2,	car 	ports 	or 	light 	poles. 		This 	guide 

focuses on ground-mounted systems since most questions relate to this type of solar installation. 

Developed through the partnership of	the Massachusetts Department	of	Energy Resources (DOER), the 

Massachusetts Department of Environmental Protection (MassDEP), and the Massachusetts Clean 

Energy Center (MassCEC), this guide draws from existing recent literature in	the United	States and 

abroad and is 	not 	the 	result 	of 	new 	original	scientific studies.	The text was reviewed by the National 
Renewable Energy Laboratory (NREL). 

As more or new information	becomes available, the guide will be updated and expanded accordingly. 

1 For a	comprehensive	overview, start at http://masscec.com/index.cfm/page/Solar-PV/pid/12584 
2 For an overview of the	multiple	options for siting PV and buildings in the	same	footprint, see	the	Solar Ready 
Buildings Planning Guide, NREL, 2009. 
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Solar PV Projects Are Sited Locally 

The siting authority for solar PV projects resides at the	local - not the state - level.	One purpose of this 
guide	is to inform 	and 	facilitate 	local	efforts 	to 	expand 	clean 	energy 	generation in a	sustainable	way, and 

provide a consolidated source of existing	research and information that addresses common questions	
faced by communities. 

As part of the Green	Communities Act of 2008,	DOER and the Massachusetts Executive Office of Energy 

and Environmental Affairs (EOEEA) developed	a	model zoning	by-law/ordinance 	called 	“as-of-right	
siting” that does	not require a special permit. It is	designed to help communities	considering adoption 

of zoning for	siting of large-scale solar. This model zoning by-law/ordinance provides standards	for the 

placement, design, construction, operation, monitoring, modification	and	removal of new large-scale 

ground-mounted solar PV installations. The latest version of the model by-law was published in 

December 20143.	 It provides useful information that will not be repeated extensively in 	this 	guide. 

Consider Impacts 	of Other Possible	Developments at Site 

Use of land for the purpose of solar photovoltaic power generation should be compatible with most 
other types of land	usage. However, DOER	strongly discourages designating	locations that require	
significant tree cutting because of the important water management, cooling and climate benefits	trees	
provide. DOER	encourages designating locations in	industrial and	commercial districts, or on	vacant, 
disturbed	land. 

When	assessing the impact of new ground-mounted solar arrays,	communities 	and 	other 	stakeholders 
should carefully consider other types of development that might take place in	a particular location	if 
there was no solar installation.	 Stakeholders should bear	in mind the higher	or	lower	impacts that	those 

alternatives might have	in terms of noise, air pollution or landscape. These alternative	impacts fall 
outside the scope of this guide, but are relevant when	looking at individual projects. 

3 http://www.mass.gov/eea/docs/doer/green-communities/grant-program/model-solar-zoning.pdf 
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Hazardous Materials 

The	Question: What, if 	any, health	risks do	chemicals	used to manufacture solar panels and other 
devices used	in	solar PV arrays pose if 	they 	are 	released into the environment? 

Bottom Line: Because PV panel materials are enclosed, and don’t mix with water or vaporize	into the	
air, there	is little, if any, risk of	chemical releases to the environment	during normal use. The most 
common type of PV panel is	made of tempered glass, which is	quite strong. They	pass	hail tests, and are	
regularly installed in Arctic and Antarctic conditions. Only in the unlikely event	of	a sufficiently hot	fire is 
there a slight	chance that	chemicals could be released.	This is unlikely because most residential	fires are 

not hot enough	to	melt PV components	and PV systems	must conform to state and federal fire safety, 
electrical and building	codes. 

Transformers used at PV installations, that	are similar	to the ones used throughout	the electricity 

distribution	system in	cities and	towns, have the potential to	release chemicals if they leak or catch	fire. 
Transformer coolants containing halogens have some potential for toxic releases to	the air if combusted. 
However, modern	transformers typically use non-toxic coolants, such as	mineral oils. Potential	releases 
from transformers using these coolants at	PV installations are not	expected to present	a risk to human 

health. 

More Information: Ground-mounted PV solar arrays are	typically made up of panels of silicon	solar cells 
covered by	a thin layer	of	protective glass, which is attached to an inert solid underlying substance (or 
“substrate”).	While the vast	majority of PV panels currently in use	are	made	of silicon, certain types of 
solar cells	may contain cadmium telluride (CdTe), copper indium diselenide (CIS), and	gallium arsenide 

(GaAs). 

All solar panel materials, including 	the 	chemicals 	noted 	above, are	contained in a	solid matrix, insoluble	
and non-volatile at ambient conditions, and enclosed. Therefore, releases to the ground from leaching, 
to the air	from volatilization during use,	or from panel breakage, are	not a	concern. Particulate	
emissions could only occur if the	materials were	ground to a	fine	dust,	but there is no realistic scenario 

for	this.	Panels exposed to extremely high heat could	emit vapors and particulates from PV panel 
components to the air.	However, researchers have concluded that	the potential for	emissions derived 

from PV components during typical fires is limited given the relatively short-duration	of most fires and	
the high	melting point (>1000 degrees Celsius) of PV materials compared	to	the roof level temperatures 
typically observed during residential fires (800-900	degrees Celsius). In 	the 	rare 	instance 	where a 	solar 
panel might be subject to higher temperatures, the silicon and other chemicals	that comprise the solar 
panel would	likely bind	to	the glass that covers the PV cells and	be retained	there. 

Release of any toxic materials from solid	state inverters is also	unlikely provided	appropriate electrical 
and installation 	requirements 	are 	followed.		For more information on public safety and fire, see the 

Public Safety section of this document. 

We should also note that usually the rain is sufficient to keep the panels clean, so no extra cleaning in 

which cleaning products might be used, is necessary. 
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Resources:	

Fthenakis, V.M., Overview of Potential Hazards in Practical Handbook of Photovoltaics: Fundamentals 
and	Applications, General editors T. Markvart and	L. Castaner, to	be published	by Elsevier in	2003. 

Fthenakis, V.M. Life cycle impact analysis	of cadmium in CdTe PV production. Renewable and 

Sustainable	Energy Reviews 8, 303-334, 2004. 

Fthenakis V.M., Kim H.C., Colli A., and Kirchsteiger C., Evaluation of Risks in the Life Cycle of 
Photovoltaics in a	Comparative	Context,	21st 	European 	Photovoltaic 	Solar 	Energy 	Conference,	Dresden,	
Germany, 4-8	September 2006. 

Moskowitz 	P.	and 	Fthenakis 	V., 	Toxic 	materials 	released 	from 	photovoltaic 	modules 	during 	fires;	health 

risks, Solar	Cells, 29, 63-71, 1990. 

Sherwani, A.F., Usmani, J.A., & Varun. Life	cycle	assessment of solar PV based electricity generation 

systems: A review. Renewable	and Sustainable	Energy Reviews.	14, 540-544, 2010. 

Zayed, J; Philippe, S	(2009-08). "Acute Oral and Inhalation Toxicities	in Rats	With Cadmium Telluride" 
(PDF). International	journal	of 	toxicology (International Journal of	Toxicology)	28 (4): 259–65. 
doi:10.1177/1091581809337630.	PMID 19636069. http://ijt.sagepub.com/cgi/content/short/28/4/259. 
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End-of-Life/Decommissioning 

Question: How do I manage solar panels after they are decommissioned and no longer in use? Can they 

be recycled	and	do	hazardous waste disposal requirements apply? 

Bottom Line: As more solar panels are decommissioned	interest in	recycling the panels has increased	in	
Europe and the U.S. Massachusetts regulations ensure proper disposal and recycling of panels if they 

have components that constitute solid	or hazardous waste under state regulations. 

More information: The average life of solar PV panels can be 20-30	years (or longer) after initial 
installation.	PV 	cells 	typically 	lose 	about 	0.5% 	of 	their 	energy 	production 	capacity 	per 	year.	At 	the 	time 

of decommissioning, panels may be reused, recycled	or disposed. Since widespread	use of solar PV is 
recent	in Massachusetts, only a small percentage of	solar	panels in use in the state have had to be 

replaced due to damage or	reached the end of	their	useful lifetime. A significant	increase	in the	amount 
of end-of-life 	PV 	modules is 	expected 	over 	the 	next 	few 	decades. 

When solar panels are decommissioned and discarded, state rules require that panel disposal be 

“properly	managed”	pursuant to the Massachusetts hazardous waste regulations, 310	CMR 30.000. 
There are many different types of solar panels used in ground-mounted or roof mounted solar PV 

systems; some of these panels	have components	that may require special hazardous	waste disposal or 
recycling. Solar	module manufacturers typically	provide a list of materials used in the manufacturing	of 
their	product, which may be used to determine the proper	disposal requirements at	the time of	
decommissioning. Under the hazardous waste regulations, the burden	is on	the generator of the panels 
to	determine if the waste being generated	(the solar panels) is hazardous or not. This determination	can	
be made using “knowledge” (i.e. an	MSDS sheet listing the materials used	in	manufacture of the panels) 
or testing (i.e. the Toxicity Characteristic Leaching Procedure – TCLP). 

If a 	panel	is 	tested 	and 	passes 	TCLP 	then it is 	regulated 	as a 	solid 	waste;	if it 	fails 	TCLP 	then it is 	regulated 

as a	hazardous waste. 

However, if the solar panel is determined to be hazardous due solely to the presence of metal-bearing 

circuit boards, the panels	may	be conditionally	exempt from the hazardous	waste regulations	if destined 

for	recycling. See 310 CMR 30.202(5)(d)-(e)	in the Mass. Hazardous Waste Regulations.4 

People	who lease	land for solar projects are	encouraged	to	include end-of-life 	panel	management 	as 
part of the lease. In	cases where panels are purchased, owners need	to	determine whether the end-of 

4 (5)	The following materials are not	subject	to 310 CMR 30.200, or	any other	provision of	310 
CMR	30.000: 

(d)	Whole used circuit	boards being recycled provided they are free of	mercury switches, 
mercury relays, nickel-cadmium batteries, or lithium batteries. 
(e)	Shredded circuit	boards being recycled provided that	they are: 

1. managed in containers sufficient to prevent	a release to the environment	prior	to 
recovery; and, 
2. free of mercury switches, mercury relays and nickel-cadmium batteries	and lithium 
batteries. 
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life 	panels 	are a 	solid 	or 	hazardous 	waste 	and 	dispose 	or 	recycle 	the 	panels 	appropriately.		
Massachusetts regulations 	require 	testing 	of 	waste 	before 	disposal. 

Because of the various materials used	to	produce solar panels (such	as metal and	glass), interest in	
recycling of	solar	modules has grown. Throughout	Europe, a not-for-profit association	(PV Cycle) is 
managing	a voluntary	collection and recycling	program for end-of-life 	PV 	modules.	The 	American 

photovoltaic industry is not required	by state or federal regulation	to	recycle its products, but several 
solar companies	are starting to recycle on a voluntary basis. Some manufacturers	are offering end-of-life 

recycling options and independent	companies looking to recycle solar	modules are growing. This allows 
for	the recycling of	the PV panels and prevents issues with the hazardous materials. Currently, the 

California Department of Toxic Substances Control is considering standards for the management of solar 
PV panels at the	end of their use. 

DOER’s model zoning provides language on requirements for abandonment and decommissioning of 
solar panels	for use by local officials considering local approvals for	these projects. 

Resources 

End-of-life 	PV:	then 	what? - Recycling solar PV panels 
http://www.renewableenergyfocus.com/view/3005/end-of-life-pv-then-what-recycling-solar-pv-panels/ 

MassDEP Hazardous Waste Regulations 310 CMR 30.000 
http://www.mass.gov/eea/agencies/massdep/recycle/regulations/310-cmr-30-000.html 

PV Cycle, Europe: http://www.pvcycle.org/ 

California Department of Toxic Substances Control,	Proposed Standards for the	Management of 
Hazardous Waste Solar Modules, 
http://www.dtsc.ca.gov/LawsRegsPolicies/Regs/Reg_Exempt_HW_Solar_Panels.cfm 
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Ambient Temperature	(“Heat Island”)	

The	Question: Does the presence of	ground-mounted solar PV arrays cause higher ambient 
temperatures in 	the 	surrounding 	neighborhood 	(i.e., the “heat	island” effect)? 

Bottom Line: All available evidence indicates that	there is no solar	“heat	island” effect	caused by the 

functioning of	solar	arrays. Cutting shade trees for	solar	PV might	increase the need for	cooling if	those 

trees were shading buildings. This is primarily a concern in town centers and residential areas (locations 
where large ground-mounted PV is not encouraged)	and is a potential impact	of	any development	
activity that requires tree-cutting. 

More Information: All available evidence indicates that there is no	solar “heat island” effect caused	by 

the functioning of	solar	arrays. Solar	panels absorb photons from direct	sunlight	and convert	it	to 

electricity.	This minimizes the likelihood of	substantially changing temperatures at	the site or	the 

surrounding neighborhood.	For an area	with no PV system, solar energy impacting the	ground is either 
reflected or	absorbed. There is no research to support heat production from the solar panels 
themselves. 

Sunpower, a	private	solar manufacturer,	conducted a study	on the impact of solar PV on the local 
temperature, and concluded that a	solar PV array can absorb a	higher percentage of heat than	a 

forested parcel of land 	without 	an 	array.	The study points out that while solar PV modules can reach 

high	operating temperatures up	to	120 degrees Fahrenheit, they are thin and lightweight	and therefore	
do	not store a large amount of heat. Because	of this, and the	fact that panels are	also shown to cool to 

ambient air temperature shortly 	after 	the 	sun 	sets, 	the 	Sunpower 	study concludes	that the area 

surrounding a large-scale solar array is 	unlikely 	to 	experience a 	net 	heating change from the panels. 

If 	trees 	are 	removed that	were previously shading a building, that	building could get	warmer	in full 
sunshine	than when the	trees were	shading	it. The June 1, 2011	tornado that ripped through Western 

Massachusetts created an opportunity to empirically measure the effects of	the loss of	neighborhood 

trees on temperatures	and air humidity in 	the 	streets.	A report by the U.S.	Department of Agriculture 

Forest Service	concluded that daily mean morning and afternoon temperatures were	typically 	greater in 

the tornado-impacted 	neighborhood in 	Springfield, Massachusetts than in the unaffected neighborhood 

and forest sites,	but 	were 	similar 	at 	night. 	Residents 	noted 	increased 	use 	of 	air-conditioning units	and an 

overall increase in	energy costs in July and August	of 2011. 

Resources: 

SUNPOWER, Impact 	of 	PV Systems on	Local Temperature, July 2010 

USDA Forest Services report: http://www.regreenspringfield.com/wp-
content/uploads/2011/11/tornado%20climate%20report%203.pdf 
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Electric	and	Magnetic	Fields	(EMF) 

The	Question: What, if any, health risks do the electric and magnetic fields (EMF) from solar panels and 

other components of solar PV arrays pose? 

Bottom Line: Electric and magnetic fields are a	normal part of life in the modern world. PV arrays 
generate	EMF	in the same extremely low frequency (ELF)	range as electrical appliances and wiring found 

in 	most 	homes 	and 	buildings.	The average	daily background exposure	to magnetic fields is estimated to 

be around	one mG (milligauss – the unit	used to measure magnetic field strength), but can	vary 

considerably	depending on a person’s	exposure to EMF from household	electrical devices and	wiring. 
The lowest exposure level that has been potentially associated with a	health effect is three mG. 
Measurements at three commercial PV arrays in 	Massachusetts demonstrated	that their contributions 
to off-site EMF exposures	were low (less	than 0.5 mG at the	site	boundary),	which 	is consistent with the 

drop	off of EMF strength	based	on	distance from the source. 

More Information: Solar PV panels, inverters and other components that make	up solar PV arrays 
produce extremely low frequency EMF when	generating	and transmitting	electricity. The	extremely low 

frequency EMF	from PV arrays is the same as the EMF	people are	exposed to from household electrical 
appliances, wiring in buildings, and power transmission lines (all at the	power frequency of 60	hertz).	
EMF	produced by cell phones, radios and microwaves is at much higher frequencies (30,000	hertz and 

above). 

Electric fields are present when a	device is connected to a	power source,	but 	are shielded or blocked by 

common materials, resulting in low potential for exposures. On the other hand, magnetic fields,	which 

are	only generated when a	device	is turned on, are	not easily shielded and pass through most objects, 
resulting in greater	potential for	exposure. Both types of	fields are strongest	at	the source and	their 
strength decreases	rapidly as	the distance from the source increases. For example, the magnetic	field 

from a vacuum cleaner	six inches	away from the motor is	300 mG and decreases to two mG three feet	
away. People are	exposed to EMF	during normal use of electricity and	exposure varies greatly over time, 
depending on	the distance to	various household	appliances and	the length of	time they are on. The daily 

average	background level of magnetic fields for US residents is one mG. 

EMF	from PV Arrays: Solar PV panels produce	low levels of extremely low frequency (ELF)	EMF, with 

measured field strengths of less than one mG three inches 	from 	the 	panel.	Solar 	PV 	power 	inverters, 
transformers and conduits generate higher	levels of	ELF-EMF. The amount of ELF-EMF	is proportional to 

the electrical capacity of	the inverter	and is greater	when more current	(electricity)	is flowing through a 

power line. 

In a 	study 	of 	two 	PV 	arrays 	(using 	10-20 kW invertors) in Kerman and Davis, California, the magnetic	field 

was highest at the inverters and transformers, but decreased	rapidly to	less than	one mG within 50 feet 
of the units, well within	the boundary of the PV array (Chang and	Jennings 1994). This data indicates 
that	extremely low frequency EMF	field strengths at residences near systems of this size	would be	below 

the typical levels experienced by most	people at	home. The highest	extremely low frequency EMF	(up to 

1,050	mG) was found next to an inverter unit at the	point of entry of the	electrical conduits. Even this 
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value is less than the extremely low frequency EMF	reported for some common household devices such 

as an electric can opener with a	maximum of 1500	mG at 6	inches.	

In a 	recent 	study 	of 	three 	ground 	mounted 	PV 	arrays in 	Massachusetts, 	the 	above 	results 	were 

confirmed. The PV arrays	had a capacity	range of 1 to 3.5 MW. Magnetic	field levels	along the PV array	
site boundary were in the very low range of 0.2 to 0.4 mG. Magnetic	fields	at 3 to 7 feet from the 

inverters 	ranged 	from 	500 	to 	150 	mG.		At 	a distance of 150 feet from the inverters, these fields dropped	
back to	very low levels of 0.5 mG or less, and	in	many cases to	much	less than	background	levels (0.2 

mG). 

Potential Health Effects: Four research studies have	reported an association between three to four	mG 

EMF	exposure and childhood leukemia,	while 11 other studies have not. These studies are inconsistent 
and do not demonstrate	a	causal link that	would trigger	a World Health Organization (WHO)	designation	
of EMF as a possible carcinogen5.	Studies looking at other cancers in 	humans 	and 	animals have not 
found evidence of	a link to residential ELF-EMF	exposure.	

Reference Exposure Levels:	To protect the general public from health effects from short-term high level 
magnetic fields, the International Commission	on	Non-Ionizing 	Radiation 	Protection 	(ICNIRP, 	2010) 
advised an exposure	limit for extremely low frequency magnetic fields at 2000 mG. ICNIRP determined 

that	the evidence on	the impact of long-term exposure	to low 	level	magnetic 	fields 	was 	too	uncertain	to	
use to	set a guideline. Guidelines for the magnetic field	allowed	at the edge of transmission	line right-of-
ways have been set at 200 mG by Florida and New	York. Exposure to magnetic fields greater than 1000 

mG is not recommended for people with pacemakers or defibrillators (ACGIH, 2001). 

Resources: 

American	Conference of Government Industrial Hygienist (ACGIH). 2001. as cited in NIEHS 2002. 

Chang, GJ and	Jennings, C. 1994. Magnetic field	survey at PG&E photovoltaic sites. PG&E R&D	Report 
007.5-94-6. 

Electric Power Research Institute (EPRI). 2012. EMF	and your health. 
http://my.epri.com/portal/server.pt?Abstract_id=000000000001023105.	

International	Commission	on	Non-Ionizing 	Radiation 	Protection 	(ICNIRP). 	2010. 	ICNIRP 	Guidelines 	for 
limiting 	exposure 	to 	time-varying	electric	and magnetic	fields (1 Hz – 100kHz). Health Physics 99(6):818-
836. 

National Cancer Institute (NCI). 2005. Magnetic Field Exposure and Cancer: Questions and Answers. U.S. 
Department of Health and Human Services, National Institutes of Health. Available 

http://www.cancer.gov/cancertopics/factsheet/Risk/magnetic-fields,	accessed 	May 	14,	2012. 

5 WHO has designated ELF-EMF	as a	possible carcinogen. The use of the label “possible carcinogen” indicates that 
there is not	enough evidence to designate ELF-EMF	as a	“probable carcinogen “or “human carcinogen,” the two 
indicators 	of 	higher 	potential	for 	being 	carcinogenic in 	humans. 
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National Institute of Environmental Health Science (NIEHS) 2002. Electric and Magnetic Fields Associated 

with the Use of Electric Power: Questions and Answers. Available 

http://www.niehs.nih.gov/health/assets/docs_p_z/results_of_emf_research_emf_questions_answers_b 

ooklet.pdf,	accessed 	May 	11,	2012. 

National Institute of Environmental Health Science (NIEHS) web page on EMF. Available 

http://www.niehs.nih.gov/health/topics/agents/emf/,	accessed 	May 	11,	2012. 

Oregon Department of Transportation (Oregon DOT). Scaling public concerns of electromagnetic fields 
produced	by solar photovoltaic arrays. Produced	by Good	Company for ODOT for the West Linn	Solar 
Highway Project. Available www.oregon.gov/ODOT/HWY/OIPP/docs/emfconcerns.pdf. 

World Health Organization (WHO). 2007. Electromagnetic fields and public health:	Exposure to 

extremely low frequency fields. Fact sheet N°322. June	2007. Available	
http://www.who.int/mediacentre/factsheets/fs322/en/index.html,	accessed 	May 	16,	2012. 	This 	fact 
sheet provides	a short summary of the in-depth	review documented	in	the WHO 2007, Environmental 
Health Criteria 238. Available http://www.who.int/peh-emf/publications/elf_ehc/en/index.html. 
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Property Values 

Question:	How do ground-mounted solar PV arrays	adjacent to residential neighborhoods	influence the 

property values in	those neighborhoods? 

Bottom Line: No research was found specific to ground-mounted solar PV and property values. 
Residential property value research	on	roof-mounted solar PV and wind turbines illustrates no evidence 

of devaluation	of homes in	the area. Municipalities that adopt zoning for solar facilities	may want to 

consider encouraging project developers	to include screening vegetation along site borders	to minimize 

visual impacts on surrounding	neighborhoods. 

More Information: A	review of literature nationwide shows	little evidence that solar arrays influence	
nearby property	values.	An	analysis focused	on	roof-mounted solar PV done by the U.S. Department of 
Energy Lawrence Berkeley National Laboratory concludes	that household solar installation actually 

increases home property values.	This 	research 	analyzes a 	large 	dataset 	of 	California 	homes 	that 	sold 

from 2000 through mid-2009	with PV installed. Across a	large	number of repeat sales model 
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. 

Resources: 

An	Analysis of the Effects of Residential Photovoltaic Energy Systems on	Home Sales Prices in	California 

http://emp.lbl.gov/sites/all/files/lbnl-4476e.pdf 
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Public	Safety (including fires) 

Question:	What public safety issues arise from people’s (including children)	access to areas where solar 
arrays are	installed? Can	electrical and other equipment associated with solar projects cause	electrical 
fires? 

Bottom Line: Large-scale ground-mounted arrays are typically enclosed by fencing. This prevents 
children and the general public	from coming into contact with the installations, thus	preventing unsafe 

situations.	The 	National	Electric 	Code 	has 	mandatory 	requirements 	to 	promote 	the 	electrical	safety 	of 
solar PV arrays. Emergency personnel responding to potential emergencies	at a solar PV site face the 

most risk, but the solar industry and firefighters provide training and education for	emergency 

personnel to ensure that the proper	safety precautions are taken. 

More Information:	The National Electric Code has mandatory requirements for	the electrical safety of	
solar PV arrays.	 To protect against intruders, Article 690 of the National Electric Code covers the safety 

standards	for solar PV installation and requires that conductors installed as part of solar PV be “not 
readily accessible”.	With a large-scale ground-mounted array, a	fence	is typically installed around the	
system to prevent intruders.	Some	communities have	solar PV or signage by-laws that require 

identification 	of the system owner and	24-hour emergency contact information.	

DOER’s Model by-Law/ordinance requires owners of	solar	PV facilities to provide a copy of	the project	
summary, electrical schematic, and site plan to the local fire chief, who can then work with the owner	
and local	emergency 	services 	to 	develop 	an 	emergency 	response 	plan. 

These measures can be combined with products to prevent theft of the	panels. Some	are	very low cost 
options (fastener type) while there are other options that are more expensive (alarm system type) but 
also more	effective. The biggest potential risk associated with solar PV systems is the risk of shock or 
electrocution for	firefighters and other	emergency responders who could come in contact with high 

voltage conductors. A	2010 study on	firefighter safety and	emergency response for solar PV systems by 

the Fire Protection	Research Foundation, based in Quincy, Massachusetts, recommended steps 
firefighters can take when dealing with wiring and other	components that	may be energized. The Solar 
Energy Business Association of New England (SEBANE) has been working to provide training and 

education to first-responders to	identify and	avoid	potential hazards when	responding to	a solar PV fire. 

For more	information about toxics/fires, see the Hazardous Materials Section. 

Resources: 

Moskowitz,	P.D. and Fthenakis,	V.M.,	Toxic 	Materials 	Released 	from 	Photovoltaic 	Modules 	During Fires: 
Health Risks, Solar Cells, 29, 63-71, 1990. 21. 

Solar America	Board for Codes and Standards 
http://www.solarabcs.org/about/publications/reports/blindspot/pdfs/BlindSpot.pdf 

Fire	Fighter Safety and Emergency Response	for Solar Power Systems: Final Report, May 2010. Prepared 
by The Fire Protection	Research	Foundation 
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National Electric Code Article 250: Grounding and	Bonding, Article 300: Wiring Methods, Article 690 
Solar PV Systems, Article	705	Interconnected Electric Power Production Sources 
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Historic Preservation 

The	Question: What are the appropriate standards when land with historical or archaeological 
significance is 	developed 	for 	large-scale solar PV arrays? 

Bottom Line: Parties undertaking solar PV projects with state	or federal agency involvement must 
provide the Massachusetts Historical Commission (MHC) with complete project information as early as 
possible in	the planning stage, by mail to	the MHC’s office (see Resources). Parties should	also	contact 
local	planning, historical or historic district commissions to learn about any required local approvals. 
Municipalities should also take the presence of historic resources into account when establishing zoning 

regulations for	solar	energy facilities in order	to avoid or minimize impacts. 

More Information: Land being evaluated for the siting of large-scale solar PV has historical or 
archaeological significance including properties listed	in	the National or State Registers of Historic Places 
and/or the Inventory of	Historic and Archaeological Assets of	the Commonwealth. 

Federal and state	laws require	that any	new construction, demolition or rehabilitation projects 
(including new construction of	solar	PV)	that	propose to use funding, licenses or	permits from federal or	
state government agencies	must be reviewed by the MHC so that feasible alternatives	are developed 

and implemented to avoid or mitigate	any adverse	effects to historic and archaeological properties. 
Projects receiving federal funding, 	licenses 	or 	permits 	are reviewed by the involved	federal agency in	
consultation with the MHC and other parties in compliance with Section 106 of the National Historic	
Preservation Act of 1966 (16 U.S.C. 470f) and the implementing regulations (36 CFR 800) in 	order to 

reach agreement	to resolve any adverse effects. Projects receiving state	funding, licenses or permits 
must notify the MHC	in	compliance with	M.G.L. c. 9, ss. 26-27C and the	implementing regulations 950	
CMR	71. If the MHC	determines that the project will have an	adverse effect, the involved	state agency, 
the project	proponent, the local historical preservation	agencies, and	other interested	parties consult to	
reach an agreement	that	outlines measures to be implemented to avoid, minimize, or	mitigate adverse 

effects. For projects with both federal and state	agency involvement, the	Section 106	process is used. 

Some	communities have	local preservation ordinances or established local	historic districts that	require 

local	approval	for 	new 	construction 	visible 	from a 	public 	way.	Local	historic 	district commissions	have 

adopted design	guidelines for new construction within their	historic districts and	historic 
neighborhoods. However, these guidelines must account for Chapter 40C Section 7	of the	General Laws, 
which requires a historic district commission to consider the policy of the Commonwealth to encourage 

the use	of solar energy systems and to protect solar access. 

Resources: 

Federal Agency Assisted Projects: 

Section 106	review information and the	federal regulations 36	CFR 800	are	available	at the	Advisory 

Council on	Historic Preservation	(ACHP) web	site: www.achp.gov.	Check with the involved federal	
agency for how they propose	to initiate	the	MHC notification required by 36	CFR 800.3. 

State	Agency Assisted Projects: 
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Massachusetts General Laws Chapter 9, sections 26-27C 

MHC	Regulations 950 CMR	71 (available from the State House Bookstore) 

MHC Review & Compliance FAQs http://www.sec.state.ma.us/mhc/mhcrevcom/revcomidx.htm 

MHC Project Notification Form (PNF) & Guidance	for Completing the	PNF	and required attachments 
(USGS locus map, project	plans, current	photographs keyed to the plan). Mail or	deliver	the complete 

project information	to	the MHC’s office: http://www.sec.state.ma.us/mhc/mhcform/formidx.htm 

General Guidance about Designing Solar PV Projects on Historic Buildings and in Historic Areas: 
http://www.nrel.gov/docs/fy11osti/51297.pdf 
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Noise 

Question: Do the inverters, transformers or other equipment used as part of ground-mounted solar PV 

create noise that will impact the surrounding neighborhood? 

Bottom Line: Ground-mounted solar PV array inverters 	and 	transformers 	make a 	humming 	noise 	during 

daytime, when	the array generates electricity. At 50 to	150 feet from the boundary of the arrays, any 

sound from the inverters	is inaudible.		Parties that are	planning and designing ground-mounted solar PV 

should explore options	to minimize noise impacts	to surrounding areas. This	could include conducting 

pre-construction sound studies, evaluating where to place transformers, and undertaking appropriate 

noise mitigation	measures. 

More Information: Most typically, the source of	noise associated with ground-mounted solar PV comes	
from inverters 	and 	transformers.	There 	also 	may 	be 	some 	minimal	noise 	from 	switching 	gear 	associated 

with power substations.	 The crackling or hissing sound caused by high-voltage	transmission lines (the	
“Corona Effect”) is not a concern in the case of solar PV,	which 	uses 	lower 	voltage 	lines. 

Parties siting ground-mounted solar PV projects should consult equipment manufacturers to obtain 

information 	about 	sound 	that 	can 	be 	expected from electrical equipment, since this can vary. For 
example, according	to manufacturer’s information, a 	SatCon 	Powergate 	Plus 1 	MW 	Commercial	Solar 	PV 

Inverter 	has 	an 	unshielded 	noise 	rating 	of 	65 decibels (dBA) at five feet. This is approximately the sound 

equivalent of having	a	normal conversation with someone	three	feet away. Another source	of 
information 	is the National Electrical Manufacturers Association (NEMA)	standards, which will provide 

maximum	sound levels from	various equipment arrays. From	NEMA, a	large	dry-type transformer	
(2001-3333	kVA) that is forced air cooled and ventilated has an average	sound level of 71	dBA, which is 
approximately the	sound level one	would expect from a	vacuum cleaner at ten feet. There may be 

several such units	on	a substantially sized	PV site, which would increase the sound level	to some degree. 

Sound impacts from electrical equipment can be	modeled to the	property line	or nearest sensitive	
receptor	(residence). Sound impacts can be mitigated with the use of	enclosures, 	shielding 	and careful 
placement of the sound-generating	equipment on-site. The rule of thumb for siting noise-generating	
equipment is that the	sound impact can be reduced by half by doubling the distance to the receptor. 

In 	some 	areas 	both in 	the US and Canada, sound impact analysis is required as part of the permitting 

process for large PV systems. For example,	in 	the Province	of Ontario, Canada, any project greater than 

12	MW is required to perform a	sound impact analysis (Ontario 359/09). California	also requires a	sound 

impact 	analysis 	for 	large	PV projects. Massachusetts currently has no such requirement,	but 	the 	reader 
should note that ground-mounted systems in Massachusetts very rarely go over 6 MW, which is half the 

size of the 12 MW that triggers	a sound analysis	in Ontario. 

A	recent study measured	noise levels at set distances from the inverters and	from the outer boundary of 
three ground-mounted PV arrays in Massachusetts with a capacity range of 1 to 3.5 MW. Close to the 

inverters 	(10 	feet), 	sound 	levels 	varied 	from 	an 	average 	of 	55 	dBA 	to 	65 	dBA.		Sound 	levels 	along 	the 

fenced boundary of	the PV arrays were generally at	background levels, though a faint inverter hum 

could be heard at some locations. Any	sound from the PV array	and equipment was	inaudible and 
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sound levels	were at background levels	at setback distances	of 50 to 150 feet from the boundary. 
Project developers should consult	with local planning and zoning officials to determine if	local noise 

ordinances may be applicable. Many local noise ordinances establish	absolute limits on	project impact 
noise (such	as a 40 dBA	nighttime limit). In	these communities, a noise impact assessment may be 

required. 

Resources: 

NEMA Standards Publication No. TR=1-1993(R2000), Transformers, Regulators and	Reactors 

Noise Assessment: Borrego 1 Solar Project, MUP 3300-10-26	Prepared by Ldn Consulting, Inc, Fallbrook, 
CA. January 14, 2011 

Ontario Regulation	359/09 Renewable Energy Approval (REA) Regulation, Ontario Ministry of the 

Environment, Canada http://www.ontario.ca/environment-and-energy/renewable-energy-approvals 

Tech Environmental, Study of Acoustic and EMF	levels from Solar Photovoltaic Projects, Prepared for the 

Massachusetts Clean Energy Center, December 2012,	
http://images.masscec.com/uploads/attachments/Create%20Basic%20page/Study_of_Acoustic_and_E 

MF_Levels_from_Solar_Photovoltaic_Projects.pdf 

19 



	
	

	 		

	 	 	 	 	 	 	 	 		
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 		 	 	 	 	

	 	

	 		 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 		 	 	 	 	 	
	 	 	 	 	
	 	 	 	 	 	 		

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 		
	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 					

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 		
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 		

	

Water-Related Impacts 

Question: Can chemicals	that	might 	be 	contained 	in solar PV threaten public drinking water	systems? 

Will flooding occur in cases	where trees	must be removed in order to install the solar arrays? How do we 

ensure	that wetland resources are	protected? 

Bottom Line: Rules are in	place to	ensure	that ground-mounted solar arrays are installed in a ways that	
protect public water supplies,	wetlands,	and 	other 	water 	resource 	areas. All solar panels are contained	
in a 	solid 	matrix, 	are 	insoluble 	and 	are 	enclosed.		Therefore, 	releases 	are 	not 	a concern. 

More Information: Because trees offer multiple water management, cooling and	climate benefits, 
clear-cutting of trees	for the installation of ground-mounted solar PV is discouraged. For projects that do 

propose to	alter trees, the Massachusetts Environmental Policy Act (MEPA) has thresholds for the 

proposed	alteration	of a certain	number of acres of land, the size of electrical facilities, and	other criteria 

that	trigger	state review of	proposed projects. Clear	cutting of	trees and other	aspects of proposed	
projects would	be reviewed	through	an	Environmental Notification	Form/Environmental Impact 
Statement if thresholds are	triggered. More	information is available	at: 

MassDEP has determined that the	installation of solar arrays can be compatible with the operation and 

protection	of public drinking water systems. This includes the installation	of solar arrays within	the Zone 

I, which is a 400-foot	protective radius around a public ground water	well.	Solar projects proposed	on	
lands owned	by public water systems outside the Zone I may be approved	subject to	standard	best 
management practices, such as the proper labeling, storage, use, and disposal of products. MassDEP has 
a	guidance/review process in place	to ensure	that the	installation of ground-mounted	solar PV in	these 

areas protects public water supplies. 

Installing 	solar 	arrays 	on 	undeveloped 	land 	can preserve the permeable nature of the land	surface 

provided	the project design	minimizes disturbance to	natural vegetative cover, avoids concentrated 

runoff, and precipitation is otherwise recharged into the ground to the greatest	extent	practicable. 
Storm water flow, as well as information about site-specific	soils	and slope, is	taken into account during 

the design and installation of	solar	arrays. 

MassDEP discourages installation of ground-mounted solar PV systems in 	wetland 	areas, including 

riverfront	locations. Solar projects within wetland areas are	unlikely to comply with the	performance	
standards	in the Wetlands	Protection Act regulations. If a	solar installation is proposed	in a 	wetland,	a 

riverfront	area, a floodplain, or within	100 feet of certain	wetlands, the project	proponent	must	file a	
notice of intent (or application	to	work in	wetland	areas) with the local Conservation Commission, which	
administers the Wetlands Protection Act	at	the municipal level.	Copies should also go to MassDEP. Solar 
installations 	may 	be 	sited 	near, 	but 	outside 	of 	wetlands, in a 	manner 	that 	protects 	the 	functions 	of 
wetlands and that minimizes impacts from associated activities such as access and maintenance. 
Ancillary structures related	to	construction	of a solar installation	or transmission	of power may be 

permitted	to	cross rivers and	streams using best design	and	management practices. 

20 



	
	

			

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	

	

	 	 	 	 	 	 	 	 	 	 	 	

	

	 	 	 	 	 	 	 	

	

	

	

Resources: 

More information about the Wetlands Protection Act requirements may be found in the implementing 

regulations at	310 CMR 10.00: http://www.mass.gov/eea/agencies/massdep/water/regulations/310-
cmr-10-00-wetlands-protection-act-regulations.html 

MassDEP Guidance for Siting Wind and Solar in Public Water Supply Land: 
http://www.mass.gov/eea/agencies/massdep/water/regulations/wind-and-solar-energy-project-on-
public-water-supply-land.html 

MassDEP Chapter 91 Guidance for Renewable Energy Projects: 
http://www.mass.gov/eea/agencies/massdep/water/reports/chapter-91-licensing-and-renewable-
energy.html 
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Glare 

Question: How important is reflectivity and potential visual impacts from solar	projects,	especially near 
airports? 

Bottom Line: Solar panels are	designed to reflect only about 2	percent of incoming light, so issues with 

glare	from PV panels are	rare. Pre-construction modeling can ensure	that the	placement of solar panels 
prevents glare. 

More Information: Solar panels are	designed	to	absorb	solar energy and	convert it into	electricity. Most 
are	designed with anti-reflective glass front	surfaces to capture and retain as much of	the solar 
spectrum as	possible. Solar module glass	has	less reflectivity than water	or	window glass. Typical panels 
are	designed to reflect only about 2 percent of incoming sunlight. Reflected light from solar panels	will 
have a significantly lower	intensity than glare from direct	sunlight. 

An analysis of a	proposed	25-degree fixed-tilt	flat-plate polycrystalline PV system located	outside of Las 
Vegas, Nevada showed that	the potential for	hazardous glare from flat-plate PV systems is similar to	
that	of	smooth	water and	not expected	to	be a hazard	to	air navigation. 

Many projects throughout the US and the world have been installed near airports with no impact on 
flight	operations. United	Kingdom and U.S. aircraft accident databases contain no cases of accidents	in 
which glare caused by a solar energy facility was cited as a factor. 

When siting solar PV arrays pre-construction modeling can ensure the panels	are placed in a way	that 
minimizes any potential glare to surrounding areas. 

Resources: 

Technical Guidance for Evaluating Selected Solar Technologies on Airports, Federal Aviation 

Administration, November 2010 (currently under review), 
http://www.faa.gov/airports/environmental/policy_guidance/media/airport_solar_guide.pdf 

A	Study of the Hazardous Glare Potential to	Aviators from Utility-Scale	Flat-Plate	Photovoltaic Systems, 
Black & Veatch	Corporation, August 2011, http://www.isrn.com/journals/re/2011/651857/ 

Solar Photovoltaic Energy Facilities, Assessment of Potential Impact on Aviation, Spaven Consulting,	
January 2011:	http://www.solarchoice.net.au/blog/solar-panels-near-airports-glare-issue/ 
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Endangered	Species	and	Natural Heritage 

Question: Who ensures that rare animal and plant species and their habitats are not displaced or 
destroyed	during the construction	of ground-mounted solar PV? 

Bottom Line: Rules are in	place to	ensure that the installation	of ground-mounted solar arrays protects 
state-listed 	rare 	species 	and 	animals 	and 	plants.		Project 	proponents 	can 	check 	with 	the 	local 
Conservation	Commission	to	determine if the footprint of the solar PV project lies within	a rare species 
habtat. 

More Information: The Massachusetts Natural Heritage and Endangered Species Program (NEHSP) was 
created under the Massachusetts	Endangered	Species Act (MESA) and	is responsible for protecting rare 

animal and plant species and their habitats from being displaced or destroyed. Specifically, NEHSP	
reviews projects proposed for: 

• Priority Habitats: These are	areas known to be	populated by state-listed 	rare 	species 	of 	animals 	or 
plants. Any project that could	result in	the alteration	of more than	two	acres of Priority Habitat is 
subject to NHESP regulatory review. Projects	will need to file a MESA Information Request Form, 
along with a	project plan, a U.S. Geological Survey (USGS) topographical map	of the site, and	a $50 

processing fee. NHESP will let project administrators know within	30 days if the filing is complete, 
then will determine within the next	60 days whether	the project, as proposed, would result in a	
“take”	of state-listed 	rare 	species 	that 	might 	require 	the 	project 	to 	redesign, 	scale 	down, 	or 	abandon 

its 	plan.		
• Estimated Habitats: These are a	 sub-set of Priority Habitats	that are based on the geographical 

range of	state-listed rare wildlife – particularly animals that live in	and	around	wetlands. If the 

project is proposed	for one of these areas and	the local Conservation	Commission	requires filing a 

Notice of Intent (NOI) under the Wetlands Protection Act, the project will need to submit copies of 
the NOI, project	plans and a U.S. Geological Survey (USGS)	topographical map to NHESP. Within 30 

days of receiving this information, NHESP will send	its comments to	the Conservation	Commission, 
with copies to the project administrator, project consultants, and	the Department of Environmental 
Protection (MassDEP). 

Resources: 

To learn more about the NHESP	review process and download a	MESA Information Request Form, visit: 
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/regulatory-review/mass-endangered-
species-act-mesa/ 

For list of rare	animal and plant species in Massachusetts, visit: 
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/species-information-and-
conservation/mesa-list/list-of-rare-species-in-massachusetts.html 
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Our Solar Energy Business 



 
 

 

 
 

 

 
 

 
 

 

 
 

 

  

Our Business Operations 
Based in Juno Beach, Florida, NextEra Energy Resources, LLC, 
is the competitive energy subsidiary of NextEra Energy, Inc., a 
Fortune 200 company and a leading clean energy provider with 
consolidated revenues of $18 billion in 2020. 

NextEra Energy Resources is primarily a wholesale power 
generator, operating power plants and selling the output to 
utilities, retail electricity providers, power cooperatives, municipal 
electric providers and large industrial companies. 

Nationally recognized as a leading clean energy provider, NextEra 
Energy Resources has a portfolio of facilities, totaling more than 
23,900 net megawatts (MW) of generating capacity in the U.S. 
and Canada. In 2020, nearly all of the electricity we generated 
was derived from clean or renewable resources, including wind, 
solar, natural gas and nuclear energy. 

NextEra Energy Resources’ operations are diversified not 
only by fuel sources, but by geographic regions. This helps us 
manage our power generation business more efficiently and 
economically, especially in today’s volatile energy markets. 

NextEra Energy Resources 
Generation Facilities in Operation 
(As of 12/31/20) 
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Provider of Energy Services 
NextEra Energy Resources has established a strong reputation based on outstanding performance at every level. We continue to 
solidify our position as one of the nation’s leading energy providers by focusing on: 

Development, construction 
and operation 
NextEra Energy Resources is a world leader in the 
development, construction and operation of solar and wind 
energy centers. Standardized processes, best practices and 
superior execution have earned us the top position in the field. 

We are also experienced in other areas of power generation, 
including nuclear energy and fossil fuels. Given our experience 
in these areas, NextEra Energy Resources is uniquely suited to 
continue developing and acquiring power plants to meet the 
nation’s growing energy needs. 

Transmission facilities 
Power plants are only part of the energy equation. As 
additional power generation facilities become operational, we 
need to move this power from the generation sites to where it 
is needed. To do that, the electric transmission system must 
be improved, and NextEra Energy Resources is doing its part. 
Although we own transmission lines across the country, we are 
pursuing additional large-scale opportunities to develop, build 
and operate new transmission facilities through an affiliate 
company, NextEra Energy Transmission. 

Renewable energy expertise 
at NextEra Analytics 

NextEra Analytics, one of our subsidiaries based in St. Paul, 
Minnesota, provides renewable energy consulting services, 
using industry-leading scientific analysis for planning, siting 
and forecasting renewable energy projects. Besides being the 
lead wind, solar and energy storage advisor to NextEra Energy 
Resources, NextEra Analytics also serves the renewable 
energy and electric utility industries throughout North America 
and around the world. The company employs meteorologists, 
computing experts and other industry specialists. 

Energy marketing 
NextEra Energy Marketing (NEM), LLC, a subsidiary of 
NextEra Energy Resources, is one of the top 10 marketers of 
power in the nation. NEM buys and sells wholesale energy 
commodities, such as natural gas, oil and electricity; manages 
all the fuel needs of NextEra Energy Resources’ power 
generation fleet; and markets the output to customers across 
the country. 

Renewable energy market 
NEM markets the largest renewable energy portfolio in the 
country. NEM provides custom renewable energy solutions 
for customers with specific needs, from meeting regulatory 
mandates associated with a renewable portfolio standard, 

to working with businesses to meet their goals on renewable 
energy generation or carbon emissions management. 

Distributed generation 
Our distributed generation (DG) team tailors solar solutions 
that enable customers to generate clean, reliable energy from 
their rooftops, parking structures and open land. DG develops, 
builds, finances and operates the systems for commercial, 
institutional, utility and public power customers, helping 
them to control costs and make a meaningful impact on their 
renewable energy goals. 

Retail energy 
NextEra Energy Resources entered the retail market in 2005. 
NextEra Energy Services and Gexa Energy serve customers in 
numerous U.S. retail markets and manage the related billing, 
customer service, collections and remittance services to 
residential and commercial customers. 

Energy storage 
Our team of specialists has spent years researching energy 
storage technologies. Today, we have approximately 160 MW 
of operational energy storage and a pipeline of development 
projects across the U.S. and Canada. With our best-in-class 
development skills, we are a leader in the energy storage 
market. 

In 2020, the City of Minnetonka and Cargill, Inc. officially opened 
Hartmann Community Solar with NextEra Energy Resources’ 
distributed generation team in St. Cloud, Minnesota. Community 
solar programs allow customers to support the growth of renewable 
energy while reducing their bills by purchasing clean, reliable power. 

3 



 

 
 

 

 
 

 

 
  

  

 

 

 

 
 

 

Investment in Energy Infrastructure 

The Sanford Airport Solar Energy Center is capable of generating up to 49 MW of solar energy. It is Maine’s largest universal solar energy project as 
well as the biggest airport solar array in the U.S. 

Long before clean energy became a popular choice in the 
U.S., NextEra Energy Resources has been leading the way in 
using clean fuels to produce electricity that is environmentally 
friendly. 

Our renewable or clean energy mix includes: 

Solar 

NextEra Energy Resources is a leading generator of solar 
energy. The company operates dozens of universal and small-
scale solar projects in 27 states across the U.S., generating 
approximately 3,160 MW. 

In the coming years, NextEra Energy Resources plans to 
continue the expansion of its solar business. 

Wind 
NextEra Energy Resources remains the world's largest 
generator of U.S. wind-generating facilities. We have 136 wind 
facilities in operation in North America capable of producing 
more than 16,000 MW of electricity. 

NextEra Energy Resources’ wind facilities have enabled our 
customers, who have purchased renewable attributes, to 
reduce emissions that would have otherwise been released into 
the atmosphere from other sources of power generation. 

Natural gas 
We have incorporated the cleanest-burning fossil fuel into 
our portfolio with natural gas-fired facilities. We often install 
combined-cycle technology that uses waste heat to drive an 
additional power generator for increased energy efficiency 
and lower emissions than conventional fossil-fueled units. 
This type of plant is about 30% more efficient than a traditional 
steam plant. 

Nuclear energy 
NextEra Energy Resources also incorporates clean nuclear 
energy into the fuel mix through Seabrook Station in New 
Hampshire and Point Beach Nuclear Plant in Wisconsin. 
Nuclear power plants produce virtually no air emissions during 
operation, representing a responsible energy choice for the 
future as climate change concerns intensify. Both of NextEra 
Energy Resources' nuclear power plants have achieved the 
highest exemplary ratings and are focused on safe, reliable 
operation. 
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Bringing Solar Energy to Market 
Solar energy benefits 
Solar plants operate when energy consumption needs are at 
their highest, effectively matching energy supply and demand. 
Solar energy is cost effective. The cost of large, universal solar 
installations has dropped significantly in recent years due to 
advances in technology and design of solar panels. It has 
reached parity with natural gas in certain markets. 

The other benefits of NextEra Energy Resources’ photovoltaic 
(PV) solar portfolio are considerable, including: 

» Creates no greenhouse gases or other air pollutants. 

» Uses no water resources to generate electricity. 

» Provides a renewable fuel supply. 

» Creates no waste byproducts for disposal. 

» Results in no hazardous cleanup at the end of a project’s 
productive life. 

» Operates quietly. 

Our solar expertise 
NextEra Energy Resources entered the solar generation 
business in 1989 through its interest in Solar Electric Generating 
System (SEGS), one of seven solar thermal projects sited in 
Kramer Junction and Harper Lake, California. 

Since then, the company has significantly expanded its solar 
development to approximately 3,160 MW of universal and small-
scale operating assets. 

Vital landowner relationships 

PV solar facilities require a large area for development. Our 
general rule of thumb is that each MW of power will require five 
to eight acres of land to support the solar equipment, as well as 
easements for power line infrastructure. For example, a 20-MW 
facility will require about 100 to 160 acres. 

We generally aim to site a project as close as possible to 
existing electrical transmission or distribution infrastructure. We 
try to avoid too much land variation, extreme terrain and trees 
when siting a project because such characteristics can cause 
shading, reducing the project’s electrical production. 

A solar PV project only requires water during construction 
for dust control, as well as infrequent panel cleaning 
during operations. 

If an area is promising after our initial assessment, NextEra 
Energy Resources will enter into a purchase or lease option 
agreement with landowners, which provides additional time for 
further evaluation of the property. 

Landowners receive option payments based upon the final 
agreed dollar-per-acre value of the property. Throughout the 
option period, landowners are able to continue to conduct 
business as usual on their land. Landowners are not the only 
beneficiaries. Their decision to help develop a solar project in 
their community brings additional jobs to the area, increased tax 
revenue and our purchases of local goods and services. 

Solar and storage 

When paired with an energy storage system, solar offers 
an attractive combination. Together, solar and storage can 
improve the operation of the electrical grid, reduce the need 
for supplementary generation and provide additional options to 
meet peak energy demands. Adding energy storage to a solar 
project is a cost-effective way to meet renewable energy goals, 
benefit from tax incentives and take advantage of competitive 
energy storage costs. 

Environmental stewardship 

» NextEra Energy Resources works closely with 
federal, state and local environmental organizations. 

» Environmental assessments determine suitability of 
prospective solar sites. 

» Land and wildlife are respected and protected 
during construction and operations. 

» Land is restored after construction. 

Wilmot Energy Center in Arizona is NextEra Energy Resources’ 
largest project to combine solar and storage, including 100 MW of 
solar energy and 30 MW of battery energy storage. 
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Extensive Construction Experience 
Siting a solar project 
Siting a solar project is challenging work and includes finding 
the right combination of solar conditions, power transmission 
lines and land. In addition to working with landowners to 
familiarize them with the process and what to expect, our 
developers are busy on a wide range of issues related to 
developing a solar site, including: 

» Meeting with and providing information to local officials on 
project progress. 

» Conducting environmental assessments. 

» Completing historical and archaeological reviews. 

» Arranging to connect to the local power grid. 

» Securing customers for the site’s generated electricity. 

» Attending public meetings to gain approval 
for construction. 

» Permitting and land use zoning, as applicable. 

» Procuring equipment. 

Construction is carefully planned 
NextEra Energy Resources’ construction team is experienced 
in building solar PV plants. When all approvals are in place 
and landowners have signed their contracts, construction can 
begin. Our construction managers and engineers oversee and 
are responsible for all work and all contractors at a construction 
site. They, and often their families, live in the community 
during construction. 

How a photovoltaic solar plant works 

Hundreds of contractors can be involved in a typical solar 
construction project. Our goal is to hire as many workers from 
the area as possible, including heavy equipment operators, 
electricians, laborers, security and others. 

Construction typically takes between six and 12 months. Our 
construction manager and staff stay in close contact not only 
with landowners, but also with local government, to keep 
interested parties apprised of progress and to ensure adherence 
to all local building code requirements. 

Some of the major steps involved include: 

» Erecting a fence for safety. 

» Laying high-quality gravel roads to accommodate 
heavy equipment. 

» Constructing a substation, and possibly an operations 
and maintenance building. 

» Installing the solar arrays, which are typically about 
six to eight feet tall and are erected on steel posts 
driven into the ground. 

» Testing and commissioning the completed arrays. 

When construction is complete and the plant has begun 
commercial operation, the site is turned over to our operations 
staff who operate and maintain the solar plant. 

As sunlight hits the solar panels, the photovoltaic energy is converted into direct current electricity (DC). The direct current flows from the 
panels through inverters and is converted into alternating current (AC). Finally, the electricity travels through transformers, and the voltage is 
boosted for delivery onto the transmission lines, so the local electric utility can distribute the electricity to homes and businesses. 
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Generating Homegrown Solar Energy 

Chicot Solar Energy Center generates 100 MW of solar energy in Arkansas. Chicot is NextEra Energy Resources’ second project in the state. Stuttgart Solar Energy 
Center produces 81 MW of solar energy for the Razorback State. A third solar project is in development. 

NextEra Energy Resources is a leader in solar energy. Lower solar panel costs have greatly improved the economics of solar power and the 
benefits are significant. For local communities, it means clean, homegrown energy that also provides much-needed tax income to rural communities, 
including schools, libraries and other public services, benefiting the entire community. 

Highlights of solar operations A diversifed portfolio 
Total net MW1: 21,9832 (As of 12/31/20)» We have approximately 40 universal scale 

solar projects with ownership interests, along 
with dozens of small scale solar projects, 3 

with a total net generating capacity of more 
than 3,160 MW of solar generation. 

» More projects are in the development pipeline 
for future construction and operation. 

» Solar PV generation does not use water for 
power generation. 

» Solar PV generation is emissions free. 

1) Includes MW associated with noncontrolling interests related to NextEra Energy Partners, LP. 
2) This fgure refects MW associated with long-term contracted generation. 
3) Primarily natural gas. 



FPO 

NextEra Energy Resources, LLC 

700 Universe Boulevard 

Juno Beach, Florida 33408 

NextEraEnergyResources.com 

107478 
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Chairman Illif and Members of the Johnson County Planning Commission, 

First, on behalf of NextEra Energy and all parties interested in providing for the possibility of 
Utility Grade Solar Facilities in Johnson County, thank you for the continued opportunity to be 
part of your deliberations. Our purpose herein is to address specific provisions in the Draft 
Regulations that have been proposed by the Planning Staff. For this purpose, we will set aside for 
now commentary on the more global public policy issues involved with a decision to create the 
possibility, subject to regulations, that utility scale solar is an appropriate component of the 
County’s Master Plan. We understand and appreciate that this policy decision is one that lies with 
Board of County Commissioners and that the Planning Commission’s role is to recommend the 
rules of implementation if the BOCC determines the use is generally acceptable. 

The Planning Staff has developed a comprehensive set of proposed regulations that address 
numerous issues from design through construction to operation of a solar facility. A significant 
number of the provisions advanced by Staff are thoughtful, necessary and of a nature that will 
allow a project to be built with adequate safe guards to protect the community. However, there are 
several proposals that we respectfully disagree with in that they are either unnecessary to 
accomplish the goal they purport to attain or overreach in terms of their impact placing project 
viability in serious doubt. It is those provisions we comment on below in the hope of explaining 
our rationale in regard to our position(s) and finding common ground for modifications to these 
Draft Regulations. To that end, please find the following: 

I. TERM OF A CONDITIONAL USE PERMIT. 

A. Staff Position – 20 year Maximum. 

B. Industry Position – 30 year Maximum. 

C. Industry Rationale – A 30 year term is an essential component needed to secure 
financing for a capital investment in the range of $320M. Energy produced is sold through 
Power Purchase Agreements that are typically premised on the long term delivery of 
energy. Without such a Purchase Agreement, initial financing would be difficult if not 
impossible to secure. Further, utilities are making decisions to decommission fossil fuel 
generating facilities in reliance on long term availability of renewable energy. In order to 
allow potential utility off-takers the ability to secure a power purchase term for a longer 
period of time, something they may demand, the CUP term must align with the power 
purchase term. A CUP Term of 20 years does not bring the certainty needed to make such 
long term decisions. 

II. PROJECT SIZE. 

A. Staff Position – 2,000 acres Maximum. 

B. Industry Position – At least 3,000 acre Maximum. 

C. Industry Rational – Fundamental to the issue of Project Size is the need to have 
enough land committed to this agri-business so there can be a sufficient yield of power to: 
1) justify the required capital investment and 2) to have the impact envisioned in terms of 
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moving the needle from fossil fuel based energy production to renewable energy 
production. At the same time, a well-designed project will incorporate setbacks from streets 
and adjacent properties, create and maintain wildlife and utility corridors, maintain existing 
areas of vegetation, protect streams and develop with appropriate coverage ratios. For the 
most part the requirements to meet these design goals as proposed by staff are workable 
but require sufficient land to accommodate all of the various restrictions being imposed. In 
this way, allowing a larger project area benefits the County as the project design can be 
more flexible and can adequately satisfy the County’s various siting criteria in an efficient 
manner. Conversely, an artificial cap on overall acreage is inherently counterproductive in 
regard to these efforts. 

III. PROJECT EXTENT. 

A. Staff Position – 2,510 acres. 

B. Industry Position – Delete. 

C. Industrial Rationale – Without a better understanding of the purpose or practical 
results of the proposed concept, it would appear the concept is unnecessary and needlessly 
complicates completing a project plan that reflects other planning goals of the County. 

IV. PROXIMITY TO CITY LIMITS. 

A. Staff Position – 1.5 miles from current City Limits. 

B. Industry Position – 1 mile from current City Limit. 

C. Industry Rationale – A 1 mile area is currently recognized in the Johnson County 
Rural Comprehensive Plan as an appropriate distance from current City limits to provide 
for appropriate County and City Coordination: 

Part I – Chapter 2: Land Use Plan 

County/City Coordination – Page 2-6 

“Development allowed within the 
unincorporated area generally 
within a mile of cities will be 
closely coordinated with the 

cities”. 
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There is no identifiable reason why utilization of a land owners ground for solar panels should be 
treated any differently than other uses requiring a Conditional Use Permit. The Cities will not be 
thwarted, restricted or inconvenienced in terms of the historical approach to urbanizing the 
unincorporated areas. As proposed in the Regulations: 

• Utility corridors will be maintained so that Cities can plan utility extensions. 

• Right of Ways along arterial roads will preserved in anticipation of urban 
development at some point in time. 

• No restrictions exist against planning now for future growth when the time comes 
that the affected Cities are ready to expend significant resources to support such 
development. 

* KEY FACTOR THAT MUST BE CONSIDERED WITHIN CONTEXT OF DETERMINING 
APPROPRIATE CUP TERM, PROJECT SIZE AND PROXIMITY TO CITY LIMITS. 

Extremely relevant to each of these key elements of the Proposed Regulations is the reality of 
when, if ever, the subject area will in fact be urbanized with dense residential, commercial or 
industrial development. This question is particularly applicable to the West Gardner Area. 
Attached hereto as Exhibit A is an analysis by Kaw Valley Engineering of the massive capital 
commitment by Edgerton, Gardner and or Desoto that would be required to extend sanitary sewers 
into the subject area. Similarly, in written comments, the area water utility, RWD # 7 has spoken 
to the significance of the expansion of its system that would be required. This coupled with the 
inherent resistance from rural land owners to be subjected to increase costs resulting from such 
utility expansions firmly supports the proposition that urban development will not occur to any 
significant extent within the requested CUP Terms for a solar facility. 

V. SETBACKS. 

A. Existing inhabited dwellings. 

1. Staff Position – 250 foot setback with waiver available. 

2. Industry Position – Agreed, but setback not required for dwellings owned 
by participating land owners. 

B. Project Buildings, Battery Storage, Substations. 

1. Staff Position – 150 foot setback with waiver available for battery storage, 
substation or other storage structure. 

2. Industry Position – Agreed. 

062356\661555\80388532.3 



 
 

  

    
 

   
   

    
 

   
  

 

  

     
 

    
     

 

  

  

   
   

     
  

  

    
 

     
  

   
 

  

    

    

 

C. Streets/Project Boundary. 

1. Staff Position – 50 foot setback from Official Street Line (“OSL”) or 
Project Boundary with waiver available. 

2. Industry Position – Given that setback is measured from the Official Street 
line, it is requested that the setback therefrom be reduced from 50 feet. The OSL 
already includes 50 feet of green space after a road is expanded to urban arterial 
status. An additional 50 feet is unnecessary and meaningless in terms of visual 
impact and frustrates the concept of restricting Project Size. A 10 foot setback has 
previously been proposed by the industry, something between that and 50 feet 
would be more reasonable. 

D. Interior Lot Line Setback. 

1. Staff Position – Setback to meet requirements of underlying zoning district 
applicable to structures (50 feet) with waiver available. 

2. Industry Position – Setback should only apply when adjacent property is 
owned by a non- participating land owner and setback allow fence on the property 
line with 10 foot setback from fence for panels. 

VI. SCREENING/LANDSCAPING. 

A. Existing Residential Structures. 

1. Staff Position – Articulates dimensions of Landscape Area designed to 
address view corridors from dwelling with waiver available. 

2. Industry Position – Agreed, but landscaping not required for residential 
structures owned by participating land owners. 

B. Perimeter Landscaping Along Street and Boundary. 

1. Staff Position – Extensive landscaping requirements commensurate with 
urban/ suburban development with waiver available. 

2. Industry Position – Landscaping should be considered on site by site basis 
within a Project Area commensurate with the low profile agri-business use being 
developed. Wasteful landscaping requirements to shield drivers from viewing a 
solar project is simply unnecessary. 

VII. NOISE LIMITS. 

A. Staff Position – 60 DB measured at property line. 

B. Industry Position – Agreed. 

062356\661555\80388532.3 
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Exhibit A, page 1 
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Comprehensive Plan 

PART I — Chapter 2: LAND USE PLAN 

3.0 GOALS, POLICIES, AND ACTION STEPS 

3.4 Availability of Public Facilities and Services 

Goal: Adequate public facilities and services are available and in place as development occurs 
and development patterns reflect an efficient, equitable, and effective use of public and private 
dollars. 

Policies: 

1. The Preserving Our Future (POF) Report, the County’s Capital Improvement Plan 
(CIP), which identify County goals for needed infrastructure (e.g., roads), and the 
County’s Triggers Policy, which provides a basis for determining when certain 
major road improvements may be needed, should be used to help coordinate where 
and what kinds of capital improvements should be made. 

2. Development should be located where public infrastructure (e.g., water, sewer, and 
roads) is already adequate or can be most cost effectively extended. 

3. New businesses should be discouraged from locating where there are no public 
sanitary sewers to serve them. 

4. Public improvements should also support social and recreational opportunities 
(e.g., streamway corridors) for County residents as well as protect and promote the 
general public’s health, safety, and welfare. 

5. Utility-Scale Solar Facilities bring with them unique impacts to surrounding areas 
and can be an appropriate use within the county if associated land use 
considerations are properly identified and managed. These land use considerations 
are more thoroughly enumerated in Subsection 9.1, Utility-Scale Solar Facilities. 

***** 

9.0 Special Land Use Considerations 

9.1 Utility-Scale Solar Facilities 

Preface 

The production of energy is vital to a modern society. For many years, the main source of energy 
came from fossil fuel. In recent years, the United States has attempted to move towards a more 
sustainable energy model that reduces the carbon footprint. The technology to do so is currently 
available and in use in certain parts of the country. One such clean energy source is electricity 



 

 
 

 
  

 

    
  

  
   

   
  

   
  

 
 

 

  
 

  
  

  
   

  
  

   
  

 
  

  
 

 

  

   
  

    
 

  
  

   
 
 
 

generated by solar energy. Another is wind energy, however, nothing herein regarding solar energy 
should be interpreted as controlling or an indication if and how wind energy facilities may be 
allowed to operate in unincorporated Johnson County. That topic is 

either covered elsewhere herein, or will be covered at a later date. Therefore, the current policy 
question addressed here is whether Johnson County, Kansas, believes it to be in the best interests 
of the public health, safety and general welfare to provide areas in the unincorporated regions of 
the county for the establishment of solar facilities, to promote the present and future energy needs 
of not only the county, but also the country. In the year 2021, we answer that question in the 
affirmative, however, because these facilities pose unique challenges to land use planning in the 
unincorporated areas and adjacent cities, we move in that direction with caution, and with a desire 
for moderation, lest the unincorporated areas become inundated by this single use. Therefore, set 
forth below is a summary of our concerns, goals and corresponding policies as the county seeks to 
contribute to our country’s successful transition to increased sustainable clean-energy. 

Challenges and Unique Impacts 

Planning bodies adopt plans and regulations so as to bring unity, consistency and efficiency to the 
planning efforts of a given jurisdiction. In the case of plans and regulations pertaining to solar 
facilities, such bodies are faced with unique challenges and impacts caused by solar facilities. For 
instance, solar facilities may be large scale in nature (hundreds to thousands of acres in size); with 
intense site coverage (structures typically covering more than 50% of the site); plus long life spans 
(usually at a minimum of between 20 to 40 years in length, but potentially even longer in duration). 
Unlike traditional development, the impacts caused by these facilities are not necessarily on 
existing levels of infrastructure, but rather upon, including but not limited to, the rural character, 
open space and aesthetics of the unincorporated area; cultural and recreational resources; wildlife, 
stormwater and other environmental elements; future land use and future city growth; the efficient 
extension of the other types of infrastructure; potential fiscal burdens to the general public by the 
unregulated cessation of uses; and potential fire hazards from battery energy storage facilities 
associated with such uses. 

Of particular concern is the potential size of the solar facilities, and the magnitude of their effect 
upon other uses and future development. This topic therefore merits additional discussion, as set 
forth below. 

Scale and Geographic Distribution 

Within the industry, it is typical for solar energy companies to lease land from area landowners in 
order to obtain the necessary Project Area in which to place their solar facility equipment. While 
the companies may attempt to have a compressed area with the numerous tracts of land all abutting, 
this result may be unattainable for a variety of reasons. Recognizing the practicalities of such 
situations, it is recommended that the county’s adopted regulations and restrictions take this into 
consideration, and an allowance be made for the classification of non-abutting multiple tract 
scenarios to be considered, and to be processed, as a single conditional use permit application, 
rather than as multiple-applications. It is further recommended that our regulations consider 
adopting a requirement that the distance between non-abutting tracts shall not exceed one-half mile 
in distance. Because this accommodation could possibly result in widely dispersed facilities of 
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tremendous size (resembling a “shotgun” pattern), which could potentially cover significant 
portions of the unincorporated areas thereby dominating the character of the area and precluding 
the development of other desirable and needed uses of land for extended periods of time (20 to 40 
years or more), it is considered necessary and advisable, and therefore in the best interest of the 
public health, safety and welfare, that our regulations consider requirements to limit a solar 
facility’s size, geographic dispersement, proximity to cities and permit term. 

In order to allow for an adequately sized solar facility, yet restrict their size by reasonable 
requirements in order to mitigate undesirable consequences and the results of extraordinarily large 
facilities, a Project Area not exceeding 2000 acres in size is recommended. Given that these uses 
will be the primary land use for at least one to two prudent planning periods (i.e. 20 to 40 years), 
and will preclude other growth and development of the land within the Project Area, it is believed 
that 23,000 acres is the reasonable and appropriate maximum size. Furthermore, because non-
abutting multiple tracts are allowed under a single permit application, it is believed that the Project 
Extent of the facility should be no larger than 2560 acres or 4 square miles in size. In addition, a 
further restriction is deemed necessary and reasonable, that no solar facility be located within 1 
mile of the existing main boundary line of a city, and within 1 mile of an island city area of 80 
acres or more, in order to not hinder or prevent the future growth and development of nearby cities. 
Furthermore, it is also deemed necessary and reasonable for the conditional use permit term limit 
not to exceed a reasonable planning period of 20 30 years to allow for further evaluation of, among 
other things, the solar facility’s impact on surrounding growth and development and the 
technological advances made in the solar industry. The term Project Area is meant to include that 
area upon which the solar facility equipment is proposed to be located, and the term Project Extent 
is meant to include that area outlined by the outer boundary line of the Project Area, including 
tracts of land which will not have solar facility equipment located thereon. For purposes of 
example, the attached Diagram 1 depicts a Project Area, while attached Diagram 2 depicts a Project 
Extent. 

(Diagram 1 and 2 to be inserted here.) 

Goals, Policies, and Action Steps 

In order to lead the County toward the goal of a more sustainable energy model, and toward solar 
energy in particular, this unique use and its accompanying challenges calls for an equal measure 
of individualized regulation and restriction as part of a proportionate response. In addition to the 
above recommendations for Project Area, Project Extent, proximity to cities and project term, a 
non-exhaustive list of policies and corresponding action steps are enumerated, below: 

1. Promote the county’s rural character and open spaces. 

a. Adopt performance standards to control impacts affecting rural character and open 
space, including but not limited to requirements related to setbacks and screening 
to protect views from roads and abutting properties; ground cover consisting of 
prairie grasses, forbs and pollinators to protect disturbed areas; wildlife corridors; 
Project Area limitations to control the overall scale of the solar facility; height, 
noise and lighting to maintain a rural and not an urban character; and a 
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decommissioning and reclamation plan to ensure that solar facility equipment is 
properly removed from the Project Area and disturbed areas reseeded. 

2. Protect the county’s airports. 

a. Coordinate with the county airport compatibility plans. 

b. Adopt performance standards to control glare from sunlight and limit distance from 
county airports. 

c. Require glare impact studies when warranted and airspace studies in accordance 
with Federal Aviation Administration (FAA) requirements. 

3. Coordinate with the county’s comprehensive plan policy areas and area plans. 

a. Guide the location of solar facilities away from the Urban Fringe Policy Area and 
from residential areas designated in area plans. 

4. Protect existing and proposed parks, streamway trails, and other natural, recreational, or 
cultural amenities. 

a. Encourage solar facility locations away from existing and future parks, streamway 
trails, and other natural, recreational amenities. 

b. Require a visual impact analysis and additional setbacks and screening when 
warranted. 

c. Adopt noise and lighting standards. 

5. Protect environmentally sensitive areas. 

a. Prohibit encroachment upon environmentally sensitive areas. 

b. Require, among other things, an environmental impact assessment; wildlife 
corridors through the solar facility; additional setbacks when warranted; 
stormwater management plans that address stormwater quantity and quality; and 
conformance with Johnson County Erosion and Sediment Control Regulations. 

c. Encourage the use of permeable fencing to allow certain wildlife to continue to pass 
through the solar facility. 

d. Adopt standards regarding herbicide use, noise and lighting. 

6. Provide for efficient development of other infrastructure and services. 

a. Coordinate with the plans of area providers of infrastructure and services. 

7. Protect existing and future residential areas and uses. 
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a. Encourage facility locations away from existing and future residential uses. 

b. Adopt buffer zones, setbacks and other restrictions to mitigate any potential 
detrimental impacts. 

c. Adopt screening, noise, lighting and height restrictions and requirements. 

d. Require a visual impact analysis. 

8. Provide for future city growth and development. 

a. Adopt permit term limits that do not exceed a prudent planning period. 

b. Protect land areas for future development in general, and in particular, within 1.5 
miles of the city fringe development areas. 

c. Coordinate with the street and land use plans of cities in the fringe areas. 

d. Adopt performance standards to control impacts affecting future city growth and 
development. 

9. Maintain the highest levels of fiscal responsibility to minimize the potential burdens on 
taxpayers. 

a. Require the applicants to provide surety for decommissioning such uses. 

10. Protect the unincorporated area from being inundated by this single use. 

a. Adopt size and geographic extent restrictions and distance limitations, plus site 
coverage limits. 

b. Restrict site coverage to promote and protect stormwater concerns. 

11. Protect nearby uses from potential fire hazards. 

a. Adopt requirements to regulate battery energy storage facilities associated with this 
use, including requirements to coordinate with local emergency services and 
requirements to be constructed, maintained and operated in conformance with 
county, state and federal codes and standards. 

9.2 Wind Energy (Reserved for Future Use) 
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Comprehensive Plan 

PART II — Chapter 8: RESOURCE AND SERVICE INVENTORY 

6.0 PUBLIC UTILITIES AND SERVICES 

6.2 Electric 

Evergy (Kansas Metro and Kansas Central divisions) delivers electrical service to the 
unincorporated areas of Johnson County. Map 18, Electrical Utility Areas, on the following page 
shows the general boundaries these utility providers. 

As the renewable energy industry becomes more prevalent, development of new electric utility 
facilities to generate, transmit, and distribute energy in the unincorporated area will be considered 
on a case-by-case basis in coordination with electrical service providers. 
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MAP 18: ELECTRICAL UTILITY AREAS 

***This map shall be replaced by the following map.*** 
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***The following is the new updated map.*** 
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Zoning Regulations 

ARTICLE 2: DEFINITIONS 

Section 2. SPECIAL INDEXES FOR TERMS RELATED TO AIRPORTS, FLOOD 
PLAINS, SIGNS, SUBDIVISIONS, AND COMMUNICATION TOWERS, AND SOLAR 
FACILITIES: 

F.Index of defined terms which may be of particular interest for Solar Facilities: 

1. Battery Energy Storage Facilities 
2. Battery Energy Storage System (BESS) 
3. Battery Management System (BMS) 
4. Photovoltaics or PV 
5. Photovoltaics, Integrated or PV, Integrated 
6. Rated Capacity 
7. Solar Facility 
8. Solar Facility Area 
9. Solar Facility Decommissioning and Reclamation Plan 
10. Solar Facility Project Area or Project Area 
11. Solar Facility, Medium-Scale 
12. Solar Facility, Small-Scale 
13. Solar Facility, Utility-Scale 
14. Solar Photovoltaics Panel Coverage 

Section 3. DEFINITIONS OF BASIC TERMS: 

“Battery Energy Storage Facilities” 
One or more battery cells for storing electrical energy in a Battery Energy Storage System 
(“BESS”) with a Battery Management System (“BMS”). 

“Battery Energy Storage System (BESS)” 
A physical container providing secondary containment to battery cells that is equipped with 
cooling, ventilation, fire suppression, and a Battery Management System. 

“Battery Management System (BMS)” 
An electronic regulator that manages a Battery Energy Storage System by monitoring individual 
battery module voltages and temperatures, container temperature and humidity, off-gassing of 
combustible gas, fire, ground fault and DC surge, and door access and capable of shutting down 
the system before operating outside safe parameters. 

“Photovoltaics” or “PV” 
Materials and devices, including photovoltaic panels, that absorb sunlight and convert it directly 
into electricity. The terms “Photovoltaics” and “PV” shall be considered to be interchangeable. 

“Photovoltaics, Integrated” or “PV, Integrated” 
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Photovoltaics incorporated into building materials, such as shingles. The terms “Integrated 
Photovoltaics” and “Integrated PV” shall be considered to be interchangeable. 

“Rated Capacity” 
The maximum capacity of a Solar Facility based on the sum of each photovoltaic system’s 
nameplate capacity reported as Watts Direct Current (WDc) or Watts Alternating Current (WAc). 

“Solar Facility” 
An area of land used for converting sunlight into electricity including the necessary equipment for 
generating electricity, which shall include Photovoltaics, and may also include charge regulators; 
inverters; associated fencing, landscaping, parking lots, and PV support structures (which may 
include buildings); and, where permitted by these regulations, electrical substations and Battery 
Energy Storage Facilities. 

“Solar Facility Area” 
The total area of land (calculated in acres) encompassed by a Solar Facility. For Small-Scale Solar 
Facilities, the Solar Facility Area shall be the total area encompassed by Photovoltaics and 
associated battery cells and equipment cabinets. For Medium-Scale and Utility-Scale Solar 
Facilities, the Solar Facility Area shall be the Project Area. 

“Solar Facility Decommissioning and Reclamation Plan” 
A plan to disconnect, remove, and properly dispose of equipment, facilities, or devices of a Solar 
Facility and reclaim the site. 

“Solar Facility Project Area” or “Project Area” 
For Utility-Scale Solar Facilities and Medium-Scale Solar Facilities, the sum total of the area 
designated within the associated conditional use permit (CUP) application as a participating part 
of the CUP. 

“Solar Facility, Medium-Scale” 
A Solar Facility with a Solar Facility Area of between one to ten acres. 

A facility of this size is typically equivalent to a rated capacity of 250 kW to less than one megawatt 
(MW) alternating current. Such facilities are primarily used to reduce onsite consumption of utility 
power for commercial and industrial applications, but may also be used to provide electricity to a 
utility provider. 

“Solar Facility, Small-Scale” 
A Solar Facility located on a Solar Facility Area of less than one acre. 

A facility of this size is typically equivalent to a rated capacity of ten kilowatts (kW) to less than 
250 kW alternating current. Such facilities are used to reduce onsite consumption of utility power. 

“Solar Facility, Utility-Scale” 
A Solar Facility located on a Solar Facility Area of more than ten acres. 

A facility of this size is typically equivalent to a rated capacity of one megawatt (MW) alternating 
current or greater. Such facilities are used to provide electricity to a utility provider. 

10 



 

 
 

 
 

  
 

 

  

“Solar Photovoltaics Panel Coverage” 
The total acres covered by bleeks groupings of photovoltaic panels (referred to as “PV pods”) 
including spaces between panels but excluding driveways, wildlife corridors, required setbacks, 
wetlands, and the like. The phrase “Solar Photovoltaics Panel Coverage” shall be interchangeable 
with “Solar PV Panel Coverage”. 
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Zoning Regulations 

ARTICLE 18: ACCESSORY STRUCTURES, BUILDINGS AND USES 

Section 6. ACCESSORY BUILDINGS AND STRUCTURES IN GENERAL: 

F. Small-Scale Solar Facilities: Small-Scale Solar Facilities shall be permitted for the 
purpose of reducing onsite consumption of utility power, provided that the following 
performance standards are met: 

1. Roof-mounted photovoltaic panels located on front or side building roofs visible 
from the public right-of-way shall not extend above the peak of the roof plane 
where it is mounted and no portion of any such photovoltaic panel shall extend 
more than 24 inches as measured perpendicularly to the roof at the point where it 
is mounted. 

2. Roof-mounted photovoltaic panels located on the rear or interior side building roofs 
shall not extend above the peak of the roof plane where it is mounted and no portion 
of any such solar collector photovoltaic panel shall extend more than four feet as 
measured perpendicularly to the roof at the point where it is mounted. 

3. Ground-mounted photovoltaic panels shall not exceed 10 12 feet in total height and 
shall be located at least 12 feet inside the property lines. For lots with an area of 
less than 10 acres, photovoltaic panels shall not be located in the front yard. 

4. All utility service lines serving a ground-mounted photovoltaic panels shall be 
located underground. 

5. All components servicing the collector photovoltaic panels shall be concealed 
including mechanical piping, electrical conduits, and the like. 

8 All exposed metal, including the framework of active collector panels or exposed 
mullions and framework of passive systems shall be colored to visually blend into the 
surroundings. 

6. Battery energy storage associated with the Small-Scale Solar Facility shall be 
limited to 50 kW. 
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Zoning Regulations 

ARTICLE 23: CONDITIONAL USE PERMITS 

Section 4. CONDITIONAL USES WHICH MAY BE APPROVED IN CERTAIN ZONING 
DISTRICTS: 

A. GROUP A: Conditional uses, such as the following, may be approved by the Board in 
any zoning district other than the Planned Research and Development Park District 
(PEC-1) and other than in the Planned Adult Entertainment District (PAE) as 
provided in these regulations: 

1. Accessory buildings or structures larger than; or accessory buildings in greater 
quantities than permitted by Article 18 of these regulations; accessory buildings 
not clearly consistent with the character of the residential neighborhood; 
accessory buildings located in the front yard which meet the qualifying conditions 
set forth in Article 18, Section 6(A)(2)(b) of these regulations, provided that the 
provisions of Section 6(B)(12) of this Article are satisfied; accessory satellite 
antennae that would not comply with Article 18, Section 6(E) of these 
regulations; and accessory solar collectors Small-Scale Solar Facilities that would 
not comply with Article 18, Section 6(F) of these regulations. 

17. Privately owned and not publicly or quasi-publicly owned utility substations, 
water treatment or distribution facilities, pipeline terminals, telephone switching 
or transmission stations, power plants, electrical distribution or transformer 
stations, wastewater treatment plants, and the like. Notwithstanding the above, 
Medium-Scale Solar Facilities, Utility-Scale Solar Facilities and Battery Energy 
Storage Facilities are not allowed under this provision, but may be applied for 
under the provisions of a Group AA conditional use permit. 

Privately owned electric substations may be applied for separately, as an 
individual use under Group A conditional uses. Publicly or quasi-publicly owned 
electric substations may be applied for separately, as an individual use, under the 
provisions of a Special Permit in accordance with Article 33 of these regulations. 
Privately, publicly or quasi-publicly owned electric substations may also be 
applied for in association with a Utility-Scale Solar Facility as part of a Group AA 
conditional use. 

***See next page for new Group AA*** 
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L. GROUP AA: In the Rural District (RUR) and the following four Planned Employment 
Center Districts: the Planned Research, Development, and Office Park District (PEC-
2), the Planned Research, Development and Light Industrial Park District (PEC-3); 
the Planned Industrial Park District (PEC-4); and the Planned Logistics Park District 
(PEC-LP); the following conditional uses may be approved by the Board subject to 
the provisions of Section 6(B)(14) of this Article: 

1. Medium-Scale Solar Facilities, which may additionally be located in the Planned 
Retail Business Districts (PRB-1A, PRB-1, PRB-2 and PRB-3); and which may 
include associated Battery Energy Storage Facilities; and 

2. Utility-Scale Solar Facilities, which may include associated Battery Energy 
Storage Facilities. 

Privately owned electric substations may be applied for separately, as an individual 
use under Group A conditional uses. Publicly or quasi-publicly owned electric 
substations may be applied for separately, as an individual use, under the provisions 
of a Special Permit in accordance with Article 33 of these regulations. Privately, 
publicly or quasi-publicly owned electric substations may also be applied for in 
association with a Utility-Scale Solar Facility as part of a Group AA conditional use. 

Battery Energy Storage Facilities are only allowed if associated with a Medium-Scale 
Solar Facility or a Utility-Scale Solar Facility as part of a Group AA conditional use. 

***See next page for performance standards for Utility-Scale and Medium-Scale Solar 
Facilities*** 
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Section 6. STANDARDS FOR CONDITIONAL USES: 

B. Special Development and Performance Standards, plus Special Provisions for certain 
Conditional Uses: 

14. Solar Facilities, excluding Small-Scale Solar Facilities: 

Within this subsection, use of the term “US Solar Facility” shall refer to “Utility-
Scale Solar Facility”, “MS Solar Facility” shall refer to “Medium-Scale Solar 
Facility”, and “SS Solar Facility” shall refer to “Small-Scale Solar Facility”, 
unless otherwise specified. 

a. Preface: The purpose of these application requirements and performance 
standards regarding Solar Facilities is to establish requirements for 
construction and operation of Medium-Scale and Utility-Scale Solar Facilities 
(excluding Small-Scale Solar Facilities, which are allowed pursuant to Article 
18, Section 6(F) of these regulations) and to provide standards for the 
placement, design, construction, monitoring, modification, and removal of 
such facilities; address public safety; minimize impacts on scenic, natural, and 
historic resources; and provide adequate financial assurance for 
decommissioning; as further discussed in more detail in Chapter 2, Land Use 
Plan, of the Johnson County Rural Comprehensive Plan. 

b. Utility-Scale Solar Facility General Provisions: 

1. Project Area, Project Boundary, Project Extent, US Solar Facility, PV 
Pods, and Buffer Zone: The area included in the Development Plan and 
designated within the conditional use permit (CUP) application as a 
participating part of the CUP, may include multiple parcels and portions of 
parcels, which may be leased parcels or leased areas of parcels, and, for 
purposes of Subsection 6(B)(14) of this Article, the sum total of this area 
shall be known and referred to as the Project Area and the boundaries 
around these collected areas shall be known and referred to as the Project 
Boundary. The function of the Project Area is to accommodate a single 
US Solar Facility. The Project Area does not include property that is not 
controlled by nor participating as part of the conditional use permit. 
Furthermore, 

a) All parcels and portions of parcels within the Project Area, when taken 
collectively, may or may not form one solid area (e.g. when separated 
by streets), and may form a collection of areas. The Project Boundary 
shall include the boundaries around these collected areas and shall also 
run along streets abutting the Project Area; 

b) The area within the Project Area shall be considered a single US Solar 
Facility. However, any portion of the Project Area shall not be located 
more than one-half (1/2) mile from the balance of the Project Area, or 
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else such portion greater than one-half (1/2) mile shall be considered a 
separate US Solar Facility application; 

c) The equipment within a US Solar Facility shall include photovoltaic 
(PV) panels, which are often organized into groupings referred to as 
PV pods, and may also include charge regulators, inverters, substations 
(which are also referred to as transformers), Battery Energy Storage 
Facilities and associated uses and structures including but not limited 
to parking areas and fencing; 

d) A Buffer Zone within the Project Area shall be established for the 
purpose of mitigating the effects of the US Solar Facility upon 
surrounding non-participating properties and the community at large, 
and, therefore, shall be an area reserved for open space, groundcover, 
landscaping, and berming, and which shall be located between the 
Project Boundary or, if applicable, the Official Street Line, whichever 
is nearest to the structures associated with the US Solar Facility, and 
the required Project Boundary setback; and 

e) A Project Extent extending to the perimeter of the parcels and lease 
parcels comprising the Project Area shall be established for the 
purpose of determining the geographical extent to which the proposed 
US Solar Facility is distributed. The Project Extent is that area that 
ranges over the Project Area to its outermost limits. If the collected 
areas of the Project Area are completely contiguous and are not 
divided by streets or nonparticipating parcels, then the Project Area 
and the Project Extent are the same. Otherwise, the Project Extent 
shall include those areas occupied by such streets and nonparticipating 
parcels in addition to the Project Area. The Project Extent indicates the 
total area, including gaps up to one-half (1/2) mile in distance, that 
encircles the single US Solar Facility application. An example of a 
Project Extent is illustrated below. 

(insert illustrations here) 

2. Neighborhood Meeting: A neighborhood meeting shall be held prior to the 
public hearing with the applicable zoning board to give the community an 
opportunity to hear from the applicant and ask questions regarding the 
proposed project. 

a) The applicant shall provide individual notice, in writing, to: 1) all 
owners of record of lands located within 1,000 feet of the Project 
Boundary as indicated on the certified list of such owners provided 
with the application, and 2) the Zoning Administrator; of the date, 
time, and location of the meeting, at least seven but no more than 14 
days, in advance of the meeting date. 
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b) The date, time, and location of the meeting shall be published at least 
once in a newspaper of general circulation in the area, by the applicant, 
at least seven but no more than 14 days, in advance of the meeting 
date. 

c) The meeting shall be held within the County at a location open to the 
public with adequate parking and seating facilities which may 
accommodate persons with disabilities. 

d) The meeting shall give members of the public the opportunity to 
review application materials, ask questions of the applicant, and 
provide feedback. 

e) Prior to the public hearing held by the zoning board, the applicant shall 
provide the Zoning Administrator with a summary of any input 
received from members of the public at the meeting and proof of 
published and individual written notice of the meeting. 

c. Utility-Scale Solar Facility Application Requirements: Each application for 
a Conditional Use Permit for a US Solar Facility shall be in accordance with 
this Article which includes the reports and plans required by Article 15 
(Development Plan Procedures) and Article 23 (Conditional Use Permits) of 
these regulations. Furthermore, in order to provide necessary information 
related to the unique nature of Solar Facilities, the following additional 
information shall also be included with the application: 

1. Solar Facility Report: In addition to the Conditional Use Permit Written 
Narrative required by Subsection 3(B) of this Article, and the Preliminary 
Development Plan Analysis Report required by Article 15, Section 3(I) of 
these regulations, a Solar Facility Report shall be submitted providing a 
detailed description of the project and containing: 

a) Supplemental Narrative: A narrative giving a general overview of the 
US Solar Facility, which includes: 

i) The applicant, owner and the operator of the proposed US Solar 
Facility, 

ii) The current uses and physical characteristics of not only the 
Project Area but also the surrounding area, 

iii) The intended energy provider to interconnect to the US Solar 
Facility, 

iv) Approximate Rated Capacity of the US Solar Facility project, 

v) Type and location of interconnection to electrical grid as 
coordinated and pre-approved with the local energy provider, 
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vi) A copy of the interconnection agreement with the local energy 
provider or a written explanation outlining why an interconnection 
agreement is not necessary, 

vii)Approximate number of panels and representative types, 

viii)The Project Area and Solar Photovoltaic Panel Coverage 
expressed in acres. 

ix) An inventory with description of all proposed structures and uses 
including Battery Energy Storage Facilities, inverters, substations, 
and all structures over 35 ft. in height, and 

x) An inventory of all Solar Facilities within two (2) miles of the 
Project Boundary, for, among other reasons, the purpose of 
determining the US Solar Facility separation requirement of the 
performance standards. 

The purpose of the Preliminary Development Plan Analysis Report 
required in Article 15 of these regulations is to assist the evaluation of 
the proposal with due regard to its potential impacts by providing a 
brief summary of the existing conditions and contemplated 
improvements relative to the proposal. 

The purpose of the Conditional Use Permit Written Narrative of this 
Article is to provide a description of the operation of the proposed use 
and to address how the proposed use would satisfy the various 
applicable performance and development standards, including those of 
Subsection 6(B)(14) and the General Development and Performance 
Standards of Subsection 6(A) of this Article. 

b) Concept Plan: In addition to the Development Plan required by 
Subsection 3(A) of this Article, a Concept Plan of the Project Area 
consisting of aerial imagery of the Project Area superimposed with the 
Project Boundary and Project Extent and the general location and 
arrangement of screening, buffer zones, fencing, tree preservation, 
structures, PV pods, driveways and entrances, wildlife corridors, 
floodplain, electric lines and overhead utility lines, and connections to 
the electrical grid. The intent of the Concept Plan is to be a visual 
summary of the project. Elevations of structures shall be included with 
the Concept Plan. 

c) Visual Impact Analysis: A visual impact analysis demonstrating 
project siting and, if necessary, proposed mitigation to reduce impacts 
on the visual character of the surrounding area. 

i) The applicant shall provide accurate, to scale, photographic 
simulations showing the relationship of the US Solar Facility to its 
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surroundings. The photographic simulations shall show views of 
US Solar Facility structures and uses from locations such as 
adjacent roads, dwellings, residential zoning, and historic and 
recreational areas in order to assess the visual impact of the US 
Solar Facility. 

ii) The total number of simulations and the perspectives from which 
they are prepared shall be established by the Zoning Administrator 
after the pre-application meeting and will be chosen with the intent 
of establishing the visual impacts upon sensitive areas potentially 
receiving the greatest impacts from such a proposal (e.g. dwellings 
and historic and recreational areas). 

2. Development Plan: In addition to the requirements of Article 15, Sections 
3 and 6, the Development Plan shall also include the following: 

a) The Project Area, Project Extent and Solar Photovoltaic Panel 
Coverage expressed in acres. 

b) The Project Boundary, property lines, setback lines, lease lines, 
Official Street Line and easements within the Project Area. 

c) Location of driveways, parking and entrances onto streets and 
accompanying site distance reports for such entrances. 

d) Locations and dimensions of all existing and proposed structures, 
including PV panels, charge regulators, inverters, substations, Battery 
Energy Storage Facilities, connections to the grid, fencing, and 
dwellings and associated structures, including the location of all 
dwellings within 300 ft. of the Project Boundary. 

e) Elevations of structures depicting the style, size and exterior 
construction materials in sufficient detail to exhibit the relative 
compatibility of the proposed development with the character of the 
neighborhood. 

f) A grading plan indicating existing and proposed contours at no greater 
than two foot (2 ft.) contours. 

g) A preliminary and final stormwater management plan that addresses 
stormwater quantity and quality including the following elements: 

i) Water quantity analyses and requirements per Johnson County 
storm drainage standards and APWA Section 5600 Storm Drainage 
Systems & Facilities; 
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ii) Water quality analyses and requirements per APWA section 5600 
Storm Drainage Systems & Facilities and the Johnson County 
Post-Construction Stormwater Quality Treatment regulation; 

iii) Identification of FEMA/Johnson County floodplain boundaries and 
associated regulatory requirements; and 

iv) Identification of stream buffers per APWA Section 5600 Storm 
Drainage Systems & Facilities. 

The Johnson County Erosion and Sediment Control Regulations are 
not addressed by the stormwater management plan and shall be 
addressed separately at time of application. 

h) A landscaping plan in sufficient detail to demonstrate compliance with 
Subsections 6(B)(14)(d)(7) and (8), which are the ground cover and 
screening requirements of this Article, and to include: 

i) The specifications of proposed ground cover, including seed 
mixes; screening materials; and herbicides used; 

ii) The design and specifications of proposed additional vegetative 
screening for certain dwellings, in compliance with Subsection 
6(B)(14)(8)(b)(v) of this Article. 

iii) Installation and maintenance practices to include the establishment 
of ground cover and the application of herbicides; and 

iv) Locations of wildlife corridors and details regarding fencing, if 
any, that accommodates wildlife movement. 

3. Decommissioning and Reclamation Plan: A plan for decommissioning and 
reclamation of the site shall be submitted as part of the application. The 
plan shall be certified by a professional engineer licensed in the state of 
Kansas who has expertise in the removal of US Solar Facilities (e.g. 
educational knowledge or practical experience) and prepared in sufficient 
detail to determine compliance with Subsection 6(B)(14)(d)(22) of this 
Article, which are the decommissioning and reclamation development and 
performance standards, and which shall include the following: 

a) Lifespan: The anticipated life of the project; 

b) Implementation: The manner in which the project will be 
decommissioned and the site reclaimed to include but not limited to 
plans for stabilizing the soils; regrading, reseeding, and replanting; and 
disposal and recycling the US Solar Facility materials, including but 
not limit to PV panels, inverters and batteries; and 
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c) Estimated Costs of Decommissioning and Reclamation: A detailed 
cost estimate for decommissioning and reclamation of the US Solar 
Facility in accordance with the Decommissioning and Reclamation 
Plan submitted per this subparagraph shall be prepared and shall 
accomplish the following: 

i) explicitly detail the cost and manner in which the estimate was 
determined; 

iii) establish the full amount of the estimated decommissioning and 
reclamation cost without regard to the possibility of salvage value; 
and 

ii) reflect the costs of decommissioning and restoration of the Project 
Area in accordance with Subsection 6(B)(14)(d)(22) of this 
Article, which are decommissioning and reclamation development 
and performance standards. 

4. Traffic Plan: A traffic plan describing travel routes and trip volumes 
during the construction and decommissioning processes. 

5. Construction Management Plan: A construction management plan to 
include an estimated construction schedule and hours of operation. 

6. Environmental Impact Assessment: An environmental impact assessment 
in accordance with Subsection 6(A)(6) of this Article, to also include an 
assessment of: 

a) viewshed impacts, including impacts on national or state forests and 
grasslands, national or state parks, County or city parks, wildlife 
management areas, conservation easements, recreational areas, or any 
known historic or cultural resources within one (1) mile of the Project 
Boundary. 

7) Airport Studies: For the purpose of determining impacts on area airports, a 
glare impact study and/or an airspace study in accordance with, and if 
required by, Federal Aviation Administration (FAA) requirements. 

d. Utility-Scale Solar Facility Development and Performance Standards: 

1) Permit Term of US Solar Facilities: A conditional use permit for a US 
Solar Facility may be approved for a period not to exceed thirty (320) 
years. 

2) Locational and Dimensional Standards for Solar Facilities: The locational 
and dimensional standards indicated below for solar facilities are intended 
to mitigate the adverse effects of such uses on adjoining property owners, 
the surrounding area, and future development within the County. 
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a) The minimum Project Area of a Utility-Scale Solar Facility shall be 
more than ten (10) acres in size, and the maximum Project Area shall 
not exceed 23,000 acres. 

b) The maximum Project Extent of a US Solar Facility shall be four (4) 
square miles (which is 2,560 acres). 

bc) The percentage of Solar Photovoltaic Panel Coverage in relation to the 
Project Area shall not exceed 70%. 

cd) Such Solar Facilities shall be located greater than 1.5 miles from any 
city limits, with the exception of non-contiguous areas of a city (which 
are also known as “islands”) that are less than 80-acres in size, from 
which there shall not be such a requirement. 

Waiver: In the event that an applicant desires to deviate from this 
locational requirement, the application may only be approved if 
findings are made by the Board of County Commissioners that the 
proposed use is in keeping with or does not conflict with planned uses 
for the area (e.g. city staff indicates in writing that the proposal is not 
anticipated in the future to hinder or prevent the proper growth and 
development of the city). The applicant shall submit written 
information to the BOCC indicating the circumstances which are 
believed to necessitate the need for a deviation from the locational 
requirement. 

de) Such Solar Facilities shall be located greater than one (1) mile from 
the boundary of the Executive Airport and New Century AirCenter 
properties. 

Waiver: In the event that an applicant desires to deviate from this 
locational requirement, the application may only be approved if the 
waiver request is reviewed by the Johnson County Airport 
Commission (JCAC) and findings are made by the Board of County 
Commissioners (BOCC) that the proposed use does not adversely 
impact airport operations. The applicant shall submit written 
information to the BOCC and JCAC indicating the circumstances 
which are believed to necessitate the need for a deviation from the 
locational requirement. However, in no case shall this waiver 
provision be interpreted to countermand FAA requirements. 

ef) Solar facilities shall be located more than two (2) miles from an 
existing or permitted US Solar Facility Project Boundary that is 
located within unincorporated Johnson County. 

3) Setbacks: 
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a) Project Boundary Setbacks: To minimize adverse impacts upon 
surrounding properties and the community at large, the setback of 
structures associated with the US Solar Facility from the Project 
Boundary or, if applicable, the Official Street Line, whichever is 
nearest to such structures, shall be a minimum of 510 feet, with the 
exception that substations and Battery Energy Storage Facilities shall 
be a minimum of 150 feet. Such structures include fencing and PV 
panels, but do not include landscaping and berming. 

b) Interior Setbacks: The minimum setback of US Solar Facility 
structures from non-participating property lines that are within the 
Project Area but that are not coincident with the Project Boundary 
shall be in accordance with the requirements set forth in the underlying 
zoning district, with the exception that PV panels and their racking 
system shall not have a minimum setback requirement. Furthermore, 
the setbacks of structures associated with the US Solar Facility from 
the Project Boundary shall have a different requirement, as set forth in 
Subparagraph (a), above. 

c) Setbacks from Dwellings: To minimize adverse impacts upon nearby 
surrounding residential uses located outside of the Project Area, the 
minimum setback of structures and uses associated with the US Solar 
Facility, including fencing and PV panels, but not including 
landscaping and berming, shall be not less than 250 feet from the 
nearest non-participating dwelling existing at the time the US Solar 
Facility was approved by the Board of County Commissioners. 

Waiver: In the event that an applicant desires to deviate from the above 
setback requirements, the application may only be approved if findings are 
made by the Board of County Commissioners that a) due to the 
circumstances surrounding the application, it would be unreasonable to 
require such a setback, or b) it would be reasonable to allow structures and 
uses closer to the Project Boundary or the Official Street Line (e.g. it may 
be reasonable to reduce the required setback for portions of the Project 
Area abutting Planned Employment Center District Zoning). However, in 
no case shall a structure be allowed to encroach upon the Official Street 
Line. The applicant shall submit written information to the BOCC 
indicating the circumstances which are believed to necessitate the need for 
a deviation from the setback requirement. 

4) Height: The height requirements of structures associated with Solar 
Facilities shall be as follows: 

a) The maximum height of the lowest edge of the photovoltaic panels 
shall be 10 feet and the maximum height of the highest edge of the 
photovoltaic panels shall be 15 feet, as measured from the finished 
grade; and 
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b) The maximum height of all other structures associated with the US 
Solar Facility shall be 35 feet as measured from the finished grade at 
the base of the structure to its highest point, including appurtenances, 
with the exception of security fencing as indicated in Subparagraph 
(5), below, and with the exception of electrical power transmission 
lines, which are exempt from height requirements per Article 17, 
Section 4(A) of these regulations. 

Waiver: In the event that an applicant desires to deviate from the height 
requirement, the application may only be approved if fmdings are made by 
the Board of County Commissioners that a) due to the circumstances 
surrounding the application, it would be unreasonable to require such a 
maximum height, or b) it would be reasonable to allow a greater height 
(e.g., it may be reasonable to allow a greater height in association with 
particular types of equipment, such as those associated with substations). 
The applicant shall submit written information to the BOCC indicating the 
circumstances which are believed to necessitate the need for a deviation 
from the height requirement. 

5) Security Fencing: For the purpose of providing security, US Solar Facility 
equipment and structures may be enclosed by security fencing not more 
than 12 feet in height. The fencing material may be chain link but shall not 
include slats. 

If utilized, security fencing shall be placed around sections of PV pods and 
other structures rather than around the Project Boundary in its entirety, in 
order to provide pathways between the sections for the purpose of 
allowing the movement of wildlife. 

The use of permeable fencing, which is constructed to allow wildlife to 
pass through the fence, is encouraged. Woven wire fencing with larger 
holes than a traditional chain link fence is an example of fencing that 
accommodates wildlife. 

6) Wildlife Corridors: Access corridors for wildlife to navigate through the 
US Solar Facility shall be provided and shown on the Concept Plan and 
Development Plan submitted to the County. Driveways within the Project 
Area may be considered a type of wildlife corridor. 

7) Ground Cover: For the purpose of preventing erosion and managing 
runoff, disturbed land, to include land under and around the PV panels and 
the Buffer Zone, shall be seeded with a revegetation seed mix based on 
prairie grasses and forbs native to the Midwest United States, which 
includes pollinator plants where compatible with site conditions (e.g. due 
to their height, some pollinator plants should not be established 
underneath PV panels). The intent of such seeding is to establish a short 
stature prairie with a diversity of grasses and wildflowers that bloom 
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throughout the growing season. Such ground cover shall be continually 
maintained on the site for the duration of the conditional use permit. A list 
of seed mixes appropriate for Midwest United States Solar Facilities shall 
be available at the Johnson County Planning Office. 

8) Screening: The purpose of screening is to help avoid potential detrimental 
impacts that may accompany the US Solar Facility use. The required 
Project Boundary Setbacks and associated Buffer Zone provide a measure 
of screening by providing increased distance or setbacks from exterior 
property lines to reduce impacts associated with the US Solar Facility. 

a) Structures and Areas to be Screened: US Solar Facility structures, 
including security fencing that is not ornamental, PV panels, 
equipment cabinets, substations, Battery Energy Storage Facilities, 
parking areas, and outdoor storage, if allowed, shall be screened when 
visible from any road, Residential District, Planned Residential 
District, Planned Rural District, and any non-participating dwelling 
existing at the time the US Solar Facility was approved by the Board 
of County Commissioners. 

b) Screening Methods: In addition to the Buffer Zone, the applicant shall 
use one or a combination of methods listed in this section, or other 
comparable methods deemed equivalent by the Zoning Administrator, 
to satisfy the screening requirements. The method or methods 
proposed by the applicant shall screen ground level views and activity. 
Such screening shall be located within the Buffer Zone and outside of 
security fencing and may also be required in other locations to screen 
specific uses or structures, such as substations and Battery Energy 
Storage Facilities. Screening shall not encroach upon the Official 
Street Line. The Board may approve a plan to allow phased screening 
based on special or unique conditions of the use or site. The screening 
required by this section shall be shown on the required Landscaping 
Plan that is a part of the Development Plan. 

i) Existing Screening: Existing vegetation, topography, buildings, 
open space, or other elements located on the site may be 
considered as part of the required screening. 

ii) Landscaping: Landscaping intended for screening shall include a 
combination of evergreen trees that are 5-6 ft. in height at time of 
planting and deciduous trees, which may include fruit trees, that 
are 5-6 ft. in height at time of planting. Trees shall be placed on 
average at 25 ft. or less on center. A list of appropriate plant 
materials shall be available at the Johnson County Planning Office. 

iii) Berming: Berms shall generally be constructed with a 3:1 side 
slope to rise ratio, 4-6 ft. above the adjacent grade, with a 3 ft. 
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wide top (the wide top is necessary to have a flat area for 
plantings). The outside edges of the berm shall be sculpted such 
that there are vertical and horizontal undulations to give variations 
in appearance. When completed, the berm should not have a 
uniform appearance like a dike. All land berms shall be seeded 
with a revegetation seed mix based on prairie grasses and forbs 
native to the Midwest United States to include pollinator plants 
where compatible with site conditions. A list of seed mixes 
appropriate for Midwest Solar Facilities shall be available at the 
Johnson County Planning Office. 

iv) Fencing: Fencing intended for screening shall be at least seventy-
five (75) percent visually solid as viewed on any line perpendicular 
to the fence from adjacent property or a public street. Such fencing 
may be used in combination with other screening methods but shall 
not be the primary method, which shall mean for the purposes of 
this subsection that fencing shall not be used to screen more than 
thirty (30) percent of the views required to be screened. A typical 
example is the use of a combination of wood privacy fencing and 
landscaping to screen structures such as substations. Depending on 
the location, such as abutting residential zoning, ornamental 
features may be required on the fence. Fencing material shall not 
include chain link fencing with slats. 

v) Additional Screening for Certain Dwellings: In addition to the 
above screening requirements, any dwelling existing at the time the 
US Solar Facility was approved by the Board of County 
Commissioners, that is located 300 ft. or less from the Project 
Boundary, shall receive additional vegetative screening from views 
of the US Solar Facility structures. Such vegetative screening shall 
be located within the Buffer Zone in an area extending at least 75 
ft. from either side of the dwelling (but shall not be required in any 
area outside of the Project Area). The vegetative screening shall be 
one-hundred (100) percent visually solid as viewed on a line from 
the dwelling and perpendicular to the Project Boundary. The 
vegetative screening shall achieve a height of at least eight (8) ft. 
or the height of the security fencing, whichever is greater, within 
three (3) years of installation. 

Waiver: In the event that an applicant desires to deviate from the 
screening requirements, the application may only be approved if 
findings are made by the Board of County Commissioners that a) due 
to the circumstances surrounding the application, it would be 
unreasonable to require such screening, or b) it would be reasonable to 
require screening in a manner that differs from the requirement. 
(Example 1: It may be reasonable to allow a substation located within 
the interior of a 23,000-acre Project Area that is surrounded by PV 
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panels to be constructed without landscaping at the base. Example 2: It 
may be reasonable to allow portions of the Project Area abutting 
Planned Employment Center Districts to receive a reduced amount of 
screening within the Buffer Area.) The applicant shall submit written 
information to the BOCC indicating the circumstances which are 
believed to necessitate the need for a deviation from the screening 
requirement. 

9) Outdoor Storage: Outdoor storage of equipment or materials associated 
with the US Solar Facility shall not be allowed unless explicitly permitted 
by the conditional use permit. 

10) Exterior/Outdoor Lighting: Outdoor lighting associated with the US Solar 
Facility shall be limited to levels required for safety and security and shall 
not exceed the equivalent lumens of a 150 watt incandescent light bulb or 
3000K LED. Outdoor lighting shall be arranged to direct light away from 
parcels located outside of the Project Area and from public streets and 
shall be installed in such a manner as to avoid glare, visible bulbs, or light 
spillage onto adjacent properties. Direct or reflected glare from floodlights 
or spotlights shall not be visible from parcels located outside of the Project 
Area and from public streets. The source of lights shall be hooded or 
controlled, and all light fixtures shall be a cut-off or shoebox design to 
prevent glare and light spillage off-site. Building mounted lights shall also 
be of a shoebox design. All light poles associated with the US Solar 
Facility shall not exceed a height of 20 feet. All lighting shall be shown on 
the Development Plan. Additional lighting after approval of the 
conditional use permit may be cause to require an amendment to the 
conditional use permit. 

11) Glare from Sunlight: All structures associated with the US Solar Facility 
shall be arranged to direct reflected sunlight away from adjacent parcels 
and public streets and shall be installed in such a manner as to avoid glare 
onto adjacent parcels and interference with traffic, including but not 
limited to air traffic. As indicated in Subsection 6(B)(14)(c)(7) of this 
Article, the Federal Aviation Administration (FAA) may require a glare 
impact study and/or an airspace study to determine impacts on area 
airports. 

12) Noise: The noise level at the Project Boundary shall not exceed 60 dB(A) 
where abutting the Rural, Planned Rural, Residential or Planned 
Residential Districts, or where abutting parcels with dwellings existing at 
the time the US Solar Facility was approved by the Board of County 
Commissioners. 

Waiver: In the event that an applicant desires to deviate from the noise 
requirement, the application may only be approved if fmdings are made by 
the Board of County Commissioners that a) due to the circumstances 
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surrounding the application, it would be unreasonable to require such a 
maximum noise level, or b) it would be reasonable to allow an increased 
noise level (e.g., it may be reasonable to allow an increase in the level of 
noise allowed adjacent to a vacant parcel used for agricultural purposes). 
The applicant shall submit written information to the BOCC indicating the 
circumstances which are believed to necessitate the need for a deviation 
from the noise requirement. 

13) Signs: Signs associated with the US Solar Facility shall be designed to 
comply with Article 20 of the County Zoning and Subdivision Regulations 
and a sign permit shall be obtained. 

14) Subdivision and Dimensional Requirements: Because of the potentially 
large size of Utility-Scale Solar Facilities, which may apply for a Project 
Area not to exceed 23,000 acres in size, plus the allowance made to 
assemble multiple parcels for a single US Solar Facility, the subdivision 
requirements of Articles 25 through 30 of these regulations and the lot 
area and width, lot frontage, and other lot dimensional requirements of the 
underlying zoning district, are not requirements of this conditional use 
permit, unless otherwise expressly specified in Section 6(B)(14) of this 
Article. However, the aforementioned subdivision and zoning district 
requirements shall apply to other uses within the Project Area that are not 
associated with the conditional use permit. 

15) Coordination with other Uses: Uses other than a US Solar Facility, (e.g. 
dwellings) are allowed to be located within the Project Area. However, 
such other uses shall be regulated per the requirements of the underlying 
zoning district and subdivision regulations. Furthermore, any use allowed 
by right in the underlying zoning district shall be located on the property 
such that it shall not alter, interfere or conflict with the US Solar Facility. 

16) Unified Conditional Use Permit: Although the US Solar Facility allowed 
by this section may potentially be located upon multiple parcels of land, 
the underlying conditional use permit comprises and approves only one (1) 
unified conditional use permit. Therefore, since all parcels are integral and 
necessary to the continuation of the conditional use permit, the sale, or use 
of any parcel, or portion thereof that results in a conflict with the 
associated Development Plan, may cause the conditional use permit to 
terminate. 

17) Compliance with County, State and Federal Laws, Regulations and Codes: 
Construction and operation of the US Solar Facility shall fully comply 
with all applicable county, state and federal laws, regulations and codes 
requirements. 

18) General Installation and Maintenance: The US Solar Facility shall be 
developed in accordance with the approved Development Plan and shall 
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be continually maintained and kept in good repair, which shall include, but 
not be limited to, fencing, ground cover, screening, lighting, driveways, 
entrances, and structures. Furthermore: 

a) Groundcover and Screening Installation and Maintenance: Unless 
allowed by a phasing plan approved by the Board, all grading, 
groundcover, berms, fencing, trees and other forms of landscaping 
shall be installed in accordance with the Development Plan within one 
(1) year of approval of the Conditional Use Permit. Berms and fencing 
shall be continuously maintained and repaired or replaced if damaged. 
Groundcover and landscaping shall be continuously maintained and 
replaced if dead. Herbicides shall be applied in a manner that does not 
cause “drift”, which occurs when applied pesticides move through the 
air to abutting properties. Only Environmental Protection Agency 
(EPA) designated low risk herbicides shall be used for vegetative and 
weed control. Herbicide applicators must possess a Kansas certified 
pesticide license. The US Solar Facility operator or owner shall be 
responsible for noxious weed management in accordance with state 
laws within the Project Area; 

b) Responsibility for Costs Incurred: The US Solar Facility operator shall 
be responsible for the cost of developing and maintaining the US Solar 
Facility; and 

c) The US Solar Facility Development Agreement shall include 
Installation and Maintenance: The US Solar Facility Development 
Agreement required by Subsection 6(B)(14)(d)(25) of this Article, 
shall address installation and maintenance of the US Solar Facility to 
provide that the US Solar Facility will be properly developed and 
maintained; 

19) Annual Compliance Report: In order to promote compliance with the 
restrictions, conditions, stipulations and limitations of the Conditional Use 
Permit and its associated Development Plan, the applicant shall submit a 
yearly report indicating the state of compliance with the approved 
conditional use permit, including the Development Plan and all approved 
stipulations. The US Solar Facility Development Agreement required by 
Subsection 6(B)(14)(d)(25) of this Article, shall address such annual 
compliance. This compliance report is required in addition to reports 
associated with the Battery Energy Storage Facility, if any, as required by 
Subsection 6(B)(14)(d)(20)(d) of this Article. 

20) Battery Storage: In addition to the above general provisions, application 
requirements, and development and performance standards, the following 
additional requirements shall be met for the approval of a Battery Energy 
Storage Facility: 
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a) Locational Criteria: Due to their potentially combustible nature and 
possible large footprint, the siting of Battery Energy Storage Facilities 
(BESF) shall endeavor to: 1) locate the BESF in nonresidential areas, 
2) avoid locating the BESF in areas used by the public (e.g. parkland), 
3) buffer the BESF from the surrounding areas by siting toward the 
interior of the parcel and through the use of greater parcel sizes and 
setbacks, 4) take advantage of existing topography, structures and 
vegetation to provide extra screening, 5) locate and design the BESF 
so that it mitigates the potential detrimental impacts to the general 
health, safety and welfare of the community, 6) locate the BESF in 
areas where the potential adverse impact on the community is 
minimal, and 7) design and configure the BESF in a way that 
minimizes adverse impacts such as views, noise, vibration and the like. 

b) Configuration: As defined in Article 2, Section 3 of these regulations, 
the Battery Energy Storage Facility (BESF) shall be configured so that 
battery cells shall be placed in a Battery Energy Storage System 
(“BESS”) with a Battery Management System (“BMS”). The BESS 
shall provide a secondary layer of physical containment to the batteries 
and be equipped with cooling, ventilation, and fire suppression 
systems. 

c) Construction, Maintenance and Operation: Battery Energy Storage 
Facilities shall be constructed, maintained and operated in accordance 
with applicable codes and standards including but not limited to the 
then applicable fire, electrical and building codes adopted by the 
County, and, unless otherwise required by such regulations and codes: 

i) Each individual battery shall have 24/7 automated fire detection 
and extinguishing technology built in; 

ii) The BMS shall monitor individual battery module voltages and 
temperatures, container temperature and humidity, off-gassing of 
combustible gas, fire, ground fault and DC surge, and door access; 

iii) The BMS shall be capable of shutting down the system before 
thermal runaway takes place; 

iv) Access to all batteries and electrical switchgear shall be from the 
exterior for normal operation and maintenance. Access to the 
container interior shall not be permitted while the system is in 
operation except for safety personnel and first responders; and 

v) Signage shall include the following information: the type of 
technology associated with the battery energy storage systems; any 
special hazards associated; the type of suppression system installed 
in the area of the battery energy storage system; 24-hour 
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emergency contact information, including reach-back phone 
number. Additionally, disconnect and other emergency shutoff 
information shall be clearly displayed on a light reflective surface. 

d) In addition to the annual life and fire safety inspections required 
annually by the fire code and performed by County staff, the US Solar 
Facility operator shall conduct semi-annual on-site self-inspections of 
the battery units and submit a written report to the Zoning 
Administrator on their condition. 

21) Substations: In addition to the above general provisions, application 
requirements, and development and performance standards, the following 
additional requirements shall be met for the approval of a substation: 

a) Due to the fact that they cannot be completely visually screened, plus 
their possible large footprint, the siting of substations shall endeavor 
to: i) locate the substation in nonresidential areas, ii) avoid locating the 
substation in areas used by the public (e.g. parkland), iii) buffer the 
substation from the surrounding areas by siting toward the interior of 
the parcel and through the use of greater parcel sizes and setbacks, iv) 
take advantage of existing topography, structures and vegetation to 
provide extra screening, v) locate and design the substation so that it 
mitigates the potential detrimental impacts to the general health, safety 
and welfare of the community, vi) locate the substation in areas where 
the potential adverse impact on the community is minimal, and vii) 
design and configure the substation in a way that minimizes adverse 
impacts such as views, noise, vibration, and the like. 

b) Term: Substations included as part of the US Solar Facility shall have 
the same term as the US Solar Facility. However, substations may 
have a life expectancy longer than that of the remainder of US Solar 
Facility, therefore, alternatively, upon decommissioning of the US 
Solar Facility, the substation owner may apply for a conditional use 
permit or such other zoning approval to allow the continued use of the 
substation, which may be applicable and authorized for this use. 

22) Decommissioning and Reclamation: The following requirements shall be 
met for decommissioning the US Solar Facility and reclamation of the 
Project Area: 

a) Guaranteed Funds: The estimated cost of decommissioning and 
reclamation, prepared as required in Subsection 6(B)(14)(c)(3) of this 
Article, shall be guaranteed by either, at the request and preference of 
the County, a letter of credit, or the deposit of funds in an amount 
equal to the estimated cost in an escrow account at a federally insured 
financial institution approved by the County, or other approved surety, 
unless otherwise provided for in Subparagraph (v), below. 
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i) The US Solar Facility operator shall deposit the required amount 
into the 
approved escrow account before any building permit is issued to 
allow construction of the US Solar Facility; 

ii) The below-referenced US Solar Facility Development Agreement, 
if applicable, shall prohibit the release of the escrow funds without 
the written consent of the County. The County shall consent to the 
release of the escrow funds upon compliance with the 
Decommissioning and Reclamation Plan approved by the Board. 

iii) The amount of funds required to be deposited in the escrow 
account shall be the full amount of the estimated decommissioning 
and reclamation cost without regard to the possibility of salvage 
value; 

iv)The estimated decommissioning and reclamation costs shall be 
recalculated at an interval no sooner than every year but not later 
than every five years, following the requirements for the original 
cost estimate as required in Subsection 6(B)(14)(c)(3) of this 
Article. If the recalculated estimated cost of decommissioning and 
reclamation exceeds the original estimated cost of 
decommissioning and reclamation by two percent (2%), then the 
owner or operator shall deposit additional funds into the escrow 
account to meet the new cost estimate. If the recalculated estimated 
cost of decommissioning and reclamation is less than ninety-eight 
percent (98%) of the original estimated cost of decommissioning 
and reclamation, then the County may approve reducing the 
amount of the escrow account to the recalculated estimate of 
decommissioning and reclamation cost; and 

v) The County may approve or require alternative methods to secure 
the availability of funds to pay for the decommissioning and 
reclamation of a US Solar Facility, such as a letter of credit or 
other such security approved by the County, at the request and 
preference of the County. 

b) End of CUP Term: A minimum of one (1) year prior to the end of the 
Conditional Use Permit term, the US Solar Facility operator shall 
notify the Zoning Administrator in writing of future plans for the US 
Solar Facility, which may include decommissioning and reclamation 
or a request for Conditional Use Permit renewal. 

c) Abandonment of US Solar Facility: Unless otherwise approved by the 
Zoning Administrator (e.g. to allow time to repair damage from severe 
weather or to update equipment), Solar Facilities that have not been in 
active and continuous service for a period of six (6) months shall be 
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decommissioned and reclaimed at the US Solar Facility operator’s 
expense. 

d) Date of Decommissioning and Reclamation: If the US Solar Facility is 
to be decommissioned and reclaimed, the US Solar Facility operator 
shall notify the Zoning Administrator in writing of the proposed date 
of discontinued operations and plans for removal. 

e) Items Removed: Decommissioning shall include removal of anything 
above or below-ground that was installed, constructed or erected as 
part of the US Solar Facility to include but not limited to structures, 
buildings, equipment, cabling and wiring, solar electric systems, 
electrical components, security barriers, foundations, pilings, and any 
other associated facilities. For any part of the Solar Facility on leased 
property, the Decommissioning and Reclamation Plan may propose for 
approval by the Board of County Commissioners to incorporate 
agreements with landowners regarding the retainment of driveways, 
landscaping, berms, fences, gates or repurposed buildings or other 
structures. However, any use of remaining buildings or other structures 
must be in conformance with the regulations in effect at that time. 

f) Reseeding: Ground cover and screening established as part of the US 
Solar Facility Development Plan and other existing vegetation may 
remain and may become part of the Decommissioning and 
Reclamation Plan. Land disturbed as part of the decommissioning 
process shall be reseeded or re-vegetated with crops, native seed mixes 
(such as those described in Subsection 6(B)(14)(d)(7) of these 
regulations regarding groundcovers) or other plant species suitable to 
the area. A list of such appropriate plan materials shall be available at 
the Johnson County Planning Office. Such planting and associated 
grading or other land disturbance shall be completed within one (1) 
year of removal of US Solar Facility structures and equipment, in 
accordance with the Decommissioning and Reclamation Plan 
approved and adopted by the Board. 

g) Disposal and Recycling of Materials: Unless specifically indicated in 
the approved Decommissioning and Reclamation Plan, all US Solar 
Facility materials and equipment, including but not limited to PV 
panels, inverters and batteries, shall be removed from the Project Area. 
Disposal and recycling of such materials and equipment shall fully 
comply with all applicable county, state and federal laws, regulations 
and code requirements, which includes a county-approved demolition 
permit to a licensed contractor and an approved location for disposal 
of such materials and equipment. 

h) Amendment of Plan: Decommissioning and reclamation shall be 
performed in compliance with the approved and adopted 
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Decommissioning and Reclamation Plan (Plan). However, the Plan 
may be amended at such time that the applicant is ready to begin such 
decommissioning and reclamation if amendments are approved by the 
Board. Said amendment approval shall require a public hearing under 
the same procedures as required for the Conditional Use Permit. 

i) The US Solar Facility Development Agreement shall include 
Decommissioning, Reclamation, and Forfeiture of Surety: The US 
Solar Facility Development Agreement required by Subsection 
6(B)(14)(d)(25) of this Article, shall address, among other things, 
decommissioning and reclamation of the US Solar Facility and 
forfeiture of surety. 

23) Coordination of Local Emergency Services: The US Solar Facility 
operator shall coordinate with County emergency services staff (e.g. 
Sheriff’s, fire district and emergency management staff) to provide 
materials, education and/or training to these departments serving the 
Project Area with emergency services in how to safely respond to on-site 
emergencies, including emergencies associated with Battery Energy 
Storage Facilities, if any. 

24) Change of Owner or Operator: The US Solar Facility operator shall give 
the County ninety (90) days written notice of any change in ownership or 
operator, with the additional requirement that the new owner shall enter 
into all required written agreements and provide the required surety. 

25) US Solar Facility Agreement: A US Solar Facility Agreement between the 
Project Area landowners, US Solar Facility operator, and the County, shall 
be required to provide that the US Solar Facility is developed, maintained, 
decommissioned, and reclaimed in accordance with the requirements of 
these regulations, the Decommissioning and Reclamation Plan approved 
and adopted by the Board, and the conditional use permit, and shall 
address, among other things, items associated with: a) installation and 
maintenance of the facility, b) monitoring annual compliance, c) 
installation and operation of Battery Energy Storage Systems, and d) 
decommissioning the US Solar Facility and reclamation of the Project 
Area. Furthermore: 

a) Installation and Maintenance: Failure to develop or maintain the US 
Solar Facility in the manner required may result in loss of surety, 
which is a separate surety from that required for decommissioning and 
reclamation, or in revocation of the Conditional Use Permit and 
decommissioning of the US Solar Facility; and 

b) Decommissioning and Reclamation: The US Solar Facility 
Development Agreement shall be required to assure that, among other 
things, the US Solar Facility is decommissioned and reclaimed in 
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accordance with the requirements of these regulations, the 
Decommissioning and Reclamation Plan approved and adopted by the 
Board, and the conditional use permit, and that the full cost of 
decommissioning and reclamation of the US Solar Facility shall be 
borne by the US Solar Facility operator. The items addressed within 
the agreement shall include, but are not limited to, posting and 
collection of surety, review and recalculation of the decommissioning 
and reclamation costs, the various required deadlines associated with 
decommissioning and reclamation, and adherence to the 
Decommissioning and Reclamation Plan. Furthermore, if the operator 
of the US Solar Facility fails to decommission and reclaim the site in 
accordance with the requirements of these regulations, the 
Decommissioning and Reclamations Plan and the conditional use 
permit, then the County may collect the surety and the County and/or a 
hired third party may enter the Project Area to decommission and 
reclaim the sites. 

26) Use of Third Parties: The County may obtain reviews, inspections or other 
work completed by a third party for the purpose of reviewing or 
monitoring of the US Solar Facility, the costs of which shall be required to 
be reimbursed by the US Solar Facility operator. Examples of such work 
include but are not limited to reviews and associated inspections of 
environmental impact assessments, stormwater quantity and quality plans, 
decommissioning and reclamation plans, and compliance reports. 

Note: Medium-Scale Solar Facility application requirements and performance standards 
will be located here. 
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Zoning Regulations 

ARTICLE 33: SPECIAL PERMITS 

Section 4. SPECIAL PERMITS MAY BE APPROVED IN CERTAIN ZONING 
DISTRICTS: 

A. Special Permits allowing the uses set forth below may be approved by the Board in 
any zoning district other than the Planned Entertainment District (PAE). In the event 
that the uses set forth below are allowed in the applicable underlying zoning district, a 
Special Permit is not required and the requirements of the zoning district shall be 
fulfilled. Certain accessory and supplementary uses associated with Public Facilities 
and Utilities, below, shall require a Conditional Use Permit as set forth in Article 23 
of these Regulations. 

1. Public Facilities: For purposes of this Article, the term “Public Facilities” shall 
mean publicly owned: 

a. parks and recreational facilities: 
b. schools of general instruction or schools of special instruction; 
c. correctional facilities and police, fire, sheriff, and similar public emergency, 

safety, and protection facilities; 
d. libraries; and 
e. other governmental facilities; 

2. Utilities: Utility facilities that provide the infrastructure services of electricity, 
gas, water or wastewater services, including ancillary uses and facilities (unless 
otherwise exempted by state or federal regulations), such as: 

a. Offices, shops, stations, terminals, warehouses and the like, that are either (1) 
necessary for providing such services or (2) the location from which personnel 
operate to carry out such services; or 

b. Related activities carried out by pipeline and utility enterprises such as power 
generation, pumping, transmission, distribution, and the like. 

This includes, but is not limited to, the following types of sites or activities: 
wastewater treatment plant; wastewater pump station; water treatment or 
distribution facility such as water tower or water pump and/or metering station; 
electric power plant; electric substation; and natural gas storage, transmission 
and/or distribution including pigging stations; but with the exception that 
Medium-Scale and Utility-Scale Solar Facilities and Battery Energy Storage 
Facilities shall require a Group AA Conditional Use Permit in accordance with 
Article 23 of these regulations. 

Privately owned electric substations may be applied for separately, as an 
individual use under Group A conditional uses. Publicly or quasi-publicly owned 
electric substations may be applied for separately, as an individual use, under the 
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provisions of a Special Permit in accordance with Article 33 of these regulations. 
Privately, publicly or quasi-publicly owned electric substations may also be 
applied for in association with a Utility-Scale Solar Facility as part of a Group AA 
conditional use. 
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