
I 

From: Anna Gepson 
To: PLN-Planner on Duty 
Subject: Solar plant 
Date: Wednesday, December 8, 2021 7:10:01 AM 

You don't often get email from agepson@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

No industrial solar plant in Johnson County! 

mailto:agepson@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:agepson@gmail.com
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From: djjjones@kc.rr.com 
To: PLN-Planner on Duty 
Cc: "steve@therecgroupinc.com"; "djjjones@kc.rr.com" 
Subject: Action Requested: No Industrial Solar Plant in Johnson County - West Gardner Solar Project. 
Date: Wednesday, December 8, 2021 10:20:18 AM 

You don't often get email from djjjones@kc.rr.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Dear Planning Commission Members, 

It has come to my attention that NextEra Energy - the world's largest producer of wind and solar energy and 
owner of Florida Power & Light - wants to gobble up thousands of acres of farms and ranches in Western 
Johnson County (near Gardner) to build this “factory” for their selfish gain. 

Unfortunately, Johnson County is being being gobbled up by those that are destroying rural land, wildlife (and 
people wonder why there is an influx of deer, squirrels, red fox, coyotes - in their neighborhoods) being pushed 
out of their natural habitat, and family communities. 

Please do not vote for or approve this project. 

Respectfully, 

Deborah J. Nash 
14843 Floyd Street 
Overland Park, KS 66223 
djjjones@kc.rr.com 
913 485 1420 

mailto:djjjones@kc.rr.com
mailto:Planner@jocogov.org
mailto:steve@therecgroupinc.com
mailto:djjjones@kc.rr.com
http://aka.ms/LearnAboutSenderIdentification
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From: Jenny Cox 
To: PLN-Planner on Duty 
Subject: NO SOLAR PLANTS 
Date: Wednesday, December 8, 2021 10:37:16 AM 

[You don't often get email from jenncox99@gmail.com. Learn why this is important at http://aka.ms/LearnAboutSenderIdentification.] 

***This message came from outside of Johnson County Government - please use caution when opening attachments or links.*** 

NO industrial solar plants in Johnson County!  We need to not only preserve our wildlife, our farms, and out communities but solar 
panels can emit a HIGH EMF and we need to protect the people and animals. 

Green Energy is NOT green.  A deep dive uncovers many facets to this topic of green energy.  I implore you to take a deep dive and 
take a look.  Asking questions.  The first one being do the residents in Johnson County want this?  I bet you will find the answer is 
NO! 

mailto:jenncox99@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:jenncox99@gmail.com
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From: Tammy and Mike Dohr 
To: PLN-Planner on Duty 
Subject: West Gardner Solar Project. 
Date: Wednesday, December 8, 2021 2:44:04 PM 

You don't often get email from miktam123@yahoo.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Dear Jo Co Planning Commissioners: 

I'm sending this email to convey my opinion on NextEra Energy coming to Kansas and gobbling up 
thousands of acres of farms and ranches in Western Johnson County. No to an industrial plant in Johnson 
County. Yes to preserving our wildlife, our farms, our community. 

Thanks for your attention in this matter. I pray you will do what is best for Johnson County and its residents, 
both now and later. 

Tammy Dohr 

mailto:miktam123@yahoo.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:miktam123@yahoo.com


From: Alan Anglyn 
To: PLN-Planner on Duty 
Cc: Lee Ann Antes; Greg Cromer; Joyce whittier; Travis Hardy; Carrie Brandon; Cindy Fitzgerald 
Subject: Johnson County - Proposed Changes to 12/14/2021 version of US Solar Facilities regulations 
Date: Friday, December 10, 2021 9:53:51 AM 
Attachments: JoCo Citizens Proposed Solar Rules.pdf 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Dear Planning Staff, 

Attached is a document with proposed changes to support responsible solar zoning in Johnson County. These 
proposals seek to find middle ground among a complex mix of stakeholders - Johnson County, fringe cities, 
residents who might be in proximity to a utility scale solar facility, participating landowners and solar 
developers. 

I would welcome the opportunity to discuss these with you. 

Alan Anglyn 
(913)-882-6424 

mailto:ahanglyn@gmail.com
mailto:Planner@jocogov.org
mailto:leeannantes@yahoo.com
mailto:gacromer@aol.com
mailto:jwhittier1@gmail.com
mailto:Travis5913@hotmail.com
mailto:carrie@brandonbrandon.com
mailto:cindy.fitzgerald@cort.com



Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


8
Part I,


 9.1.10.c Addition


The total amount of acreage approved for Utility Scale Facilities shall be capped 
such that in aggregate such facilities will cover no more than 25% of the 
unincorporated area of the county.


8
Part I,


 9.1.11.b Addition


Developers must include IIOT continuous thermal monitoring of entire facility to 
prevent utility-scale solar fires.  All data must be stored and sent to a cloud-
based server.  Data should be logged into a SQL database, where it can be 
displayed in easy-to-monitor dashboards and be used to generate SMS or email 
alerts. Analyzing the temperatures at the connections allows early detection of 
high-resistance joints up to three months in advance.  This will help ensure that 
any potential hazard can be detected early and arrangements can be made for a 
site visit.  If and when issues are detected the County and Fire Department(s) 
must be notified immediately if there is an immediate or potential fire risk 
concern. Thermal Monitoring Reports must be provided to the County and 
Fire/Emergency on a monthly basis.


8
Part I,


 9.1.11.b Addition


This is critical and needs its own independent study done to create requirements 
to ensure the safety of the public and fire/emergency responders.  As the use of 
alternative energy proliferates a number of areas of
concern are being identified with regards to utility-scale solar hazard mitigation 
and emergency response. These renewable power systems are introducing new 
and unexpected hazards to fire fighters and other emergency responders.  Good 
start here:  https://portal.ct.gov/-
/media/CFPC/_old_files/ReportFFTacticsSolarPower51210pdf.pdf?la=en


8
Part I,
 9.1.12 Addition


Developer projects must use at a minimum 50% United States manufactured 
(not assembled) solar panel, inverters and battery storage. This is to ensure 
best interests of US workers and to thwart the human rights issues in other 
countries that are known to exist in solar panels/supply manufacturing. 
Developers must prove US based purchases of manufactured goods before 
construction and during upgrades should they occur during the ground-lease 
term.


21 6.B.14.b.2.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, 2) all cities within two 
(2) miles of the Project Boundary, and 3) 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


The applicant shall provide individual notice, in writing, to: 1) all owners of record 
of lands located within 2 miles of the Project Boundary as indicated on the 
certified list of such owners provided with the application, 2) all cities within two 
(2) miles of the Project Boundary, and 3) 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. Notifications to individuals must be made by 
certified U.S. mail and include a phone number and email address to contact in 
case of questions.


21 6.B.14.b.2.f Addition Meeting must occur no less than 30 days before the public hearing
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


24 6.B.14.c.2.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.


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 600 ft. of the Project 
Boundary.


23 6.B.14.c.2.g


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.


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. Elevations of structures 
should be depicted in a 3D render from both ground level and full aerial view of 
entire development area.  The purpose of this is to provide realistic visualization 
of the utility-scale solar development so that individuals can understand the 
scope/size/style and how it will impact the character of the neighboorhood and 
long term development the style, the size.  The 3D render should depict all solar 
arrays, all inverters, fencing, all transmission lines, all battery storage facilities, 
buffers, set-backs, wildlife corridors, access roads, transmission lines, fire 
hydrants and any other exterior supporting buildings.


25 6.B.14.c.2.g.vii Addition


This entirety of the plan in this section 6.B.14.c.2.g.1-vi 2g i-vi  MUST be done 
by a 3rd party non-biased consultant hired by the County or by Kansas 
Department of Health and Environment. The stormwater management plan must 
be made public with access to all reports on the county web site.  The water and 
stream analysis in the preceeding items (i) to (ii)i will be used for benchmarking 
against future changes and potential negative impacts to water quality, soil 
erosion, flooding.


25 6.B.14.c.2.h.viii Addition
Location and size of any abandoned or current wells (oil, water, geothermal, 
etc.);


25 6.B.14.c.2.h.ix Addition Waterways, watercourses, lakes and public water;


25 6.B.14.c.2.h.x Addition
Boundaries of the 100-year floodplain, as identified on the Federal Insurance 
Administration’s “Flood Hazard Boundary Maps”


25 6.B.14.c.2.h.xi Addition Surface water drainage patterns


25 6.B.14.c.2.h.xii Addition
Existing vegetation (list type and percentage of coverage; i.e. grassland, plowed 
field, wooded areas, etc.);


25 6.B.14.c.2.h.xiii Addition
Mapped soils according to the Natural Resource Conservation Service (NRCS) 
soil survey;


25 6.B.14.c.2.h.xiv Addition Environmentally sensitive lands 
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


25 6.B.14.c.2.i Addition


The plan shall outline a procedure to characterize and document the surface soil 
quality on the site before construction, during operation and upon 
decommissioning/reclamation of the solar panels as necessary to return the site 
to agricultural use


i. The surface soil sample locations shall be established based on the field 
verified Baseline Sample Locations once the solar array is constructed. This 
sample location plan will be utilized for each scheduled sampling event.
ii. Soil samples will also be collected and tested, at the operator’s expense, in 
the event that a panel is broken damaged to the point that it poses an 
environmental threat due to contamination, such as the exposure of wafers or 
contacts, and not removed replaced within 30 days four (4) months. In that case, 
a sample will be taken at the location of the incident, and a report will be 
provided to the Zoning and Codes Office.
iii. The plan will arrange for:
(a) Baseline sampling/testing (Sampling prior to construction on the site). These 
samples will establish a baseline measurement for comparison and a goal for 
final reclamation.
1. Items to test for include, but are not limited to, the following TAL (EPA Target 
Analyte List) Metals (analytes, i.e. chemicals or compounds), Volatile Organic 
Compounds, Semi-volatile Organic Compunds, Soil pH, Phosphorous Level, 
Nitrogen Level, otassium/Potash Level, Percent Organic Material
(b) Intermittent Sampling/testing: Samples shall be taken and tested 5 years 
after the commencement of the use, and every 10 years through the life of the 
facility.
(c) Sampling/testing shall occur in any case where a panel is broken and not 
replaced within 30 days 4 months.
1. Sampling/testing in this circumstance, shall be limited to TAL (EPA Target 
Analyte List) Metals, Volatile Organic Compounds, and Semivolatile Organic 
Compounds.
(d) Post decommissioning sampling/testing. Samples shall be taken and tested 
following the removal of the solar arrays, bases, foundations, and other 


Page 3 of 10







Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


27 6.B.14.d.1.a Addition


Conditional Use Permit for construction limited to 20 years + requirement for 
developers to provide an annual compliance report is okay.  But ADDITIONALLY 
since developers are  confident that their utility-scale solar projects are 
beneficial to all, then they should have absolutely no issue with the county 
adding in an "Operating Permit" that must be renewed every 3 Years.  This 
will ensure that utility-scale solar arrays, inverters, transmission lines and battery 
storage would be thouroughly inspected and adherance to all regulations 
scrutinized (by KDHE or a third party, vetted, non-baised consultant hired by the 
County).  Inspections would evaluate documented pre-construction and post-
construction benchmarks to ensure public, environmental and wildlife safety 
over the 20 year conditional use period.  As we all know utiltiy-scale solar 
integrated into populated areas is uncharted territory, an Operting Permit with 
a 3 Year Review/Renewal Process would allow the County to better enforce 
regulations and provide a reliable way to make developers accountable for 
dealing with unforeseen negative impacts should they arise over the 20 year 
Conditional Use.  Developers would be required to reimburse the County for 
3rd Party reviews/inspections.  Developers must pass renewal inspections 
to continue to operate.


27 6.B.14.d.1.b Addition


If a utlity-scale solar project is approved and becomes operational the County 
will re-assess property values, using a 3rd Party, vetted (absolutely NO conflicts 
of interest) appointed Appraisal Board comprised of a minimum of 5 qualified 
appraiser, real estate professional Board Members. This Board will study the 
effects of utlity-scale solar on property values (residential, business and 
agriculture) within 0-.5 miles, .5-1 mile, 1-1.5 mile, 1.5-2 miles, 2-3 miles and 3 
miles + of the facility.  These studies should happen immediately after a utility-
scale solar facility goes online and continue annually until after 
decommissioning is complete.  County property assessments and property 
taxes will be adjusted based on any property value impacts from utility-scale 
solar.


27 6.B.14.d.2.b
The maximum Project Extent of a US Solar Facility shall be four (4) square miles 
(which is 2,560 acres).


The maximum Project Extent of a US Solar Facility shall be two (2) square miles 
(which is 1,280 acres).
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


27 6.B.14.d.2.d


Waiver: In the event that an applicant desires to deviate from this Project Extent 
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, that the distance between non-
abutting tracts does not exceed one-half mile in distance, and the deviation from 
the maximum project extent does not create adverse impacts on adjoining 
properties. 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 Deletion of option for waiver


27-28 6.B.14.d.2.b


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. The 
applicant shall also submit a copy of the waiver request to cities within 1.5 miles 
of the Project Boundary for review and city comments will be provided to the 
BOCC as part of consideration for the waiver request. Deletion of option for waiver


28 6.B.14.d.2.e


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. Deletion of option for waiver


28 6.B.14.d.2.g Addition


Industrial Utility-Scale Solar Facilities must be located at least 1 mile from any 1 
square mile area that contains 5 or more residential homes/dwellings.
*Waiver:  Does not apply if ALL homes in the 1 mile square area are 
participating utility-scale solar ground-lessors.  However if this situation occurs 
adjacent to 1 square mile areas that do contain 5 or more residential 
homes/dwellings then an Industrial Utility-Scale Solar Facility can not be 
developed.


Page 5 of 10







Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


28 6.B.14.d.3.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 50 
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.


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 250 
feet, with the exception that substations and Battery Energy Storage Facilities 
shall be a minimum of 1000 feet. Such structures include fencing and PV 
panels, but do not include landscaping and berming.


27 6.B.14.d.3.b


Interior Setbacks: The minimum setback of US Solar Facility structures from 
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


Interior Setbacks: The minimum setback of US Solar Facility structures from 
property lines that are within the Project Area but that are not coincident with the 
Project Boundary shall be a minimum of 250 ft from the project border, the PV 
panels and their racking system shall have the same minimum setback 
requirement of a minimum of 250 from the project border. 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


28 6.B.14.d.3.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 dwelling all dwellings that are located 
outside of the Project Area and existing at the time the US Solar Facility was 
approved by the Board of County Commissioners.


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 600 feet from the nearest dwelling all dwellings that are located 
outside of the Project Area and existing at the time the US Solar Facility was 
approved by the Board of County Commissioners.


29
6.B.14.d.3.c 


(waiver)


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). DRAFT: Solar Facilities 28 November 16, 2021 Comprehensive 
Plan and Zoning Regulation Amendments 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. Deletion of option for waiver
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


29
6.B.14.d.4.b 


(waiver)


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 Deletion of option for waiver


29-30 6.B.14.d.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


Security Fencing: For the purpose of providing security, US Solar Facility 
equipment and structures may be enclosed by security fencing not more than 8 
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.  If barbwire is used as fencing the top and bottom 
strands need to be smooth wire so that it will not harm wildlife.


31 6.B.14.d.8.b.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.


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 10 ft. or less on center. A list of appropriate plant 
materials shall be available at the Johnson County Planning Office.


32 6.B.14.d.8.b.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 DRAFT: Solar Facilities 31 November 16, 2021 
Comprehensive Plan and Zoning Regulation Amendments 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


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 600 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 DRAFT: Solar Facilities 31 November 16, 2021 
Comprehensive Plan and Zoning Regulation Amendments 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
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Citizens Proposed Solar Rule Amendments
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Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


32
6.B.14.d.8.b.v


 waiver


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 1,000-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. Deletion of option for waiver


32 6.B.14.9


Non-Participating Parcels Surrounded on Two (2) or More Sides by a Utility-
Scale Solar Facility: If a Project Area abuts a non-participating parcel on two (2) 
or more sides or more than 50% of the exterior property lines, then the setbacks 
shall be increased an additional 50 feet along the shared property line according 
to the minimum setback requirements set forth in Subsections 6(B)(14)(d)(3)(a) 
and (c). This additional setback shall not apply to setbacks within the Project 
Area (interior setbacks). Furthermore, additional screening may be required in 
addition to the minimum requirements set forth in Subsection 6(B)(14)(d)(8) of 
this Article. For the purpose of this section, “non-participating parcel” shall mean 
a parcel that is not located within the Project Area.


Non-Participating Parcels Surrounded on Two (2) or More Sides by a Utility-
Scale Solar Facility: If a Project Area abuts a non-participating parcel on two (2) 
or more sides or more than 50% of the exterior property lines, then the setbacks 
shall be increased an additional 50 450 feet along the shared property line 
according to the minimum setback requirements set forth in Subsections 
6(B)(14)(d)(3)(a) and (c). This additional setback shall not apply to setbacks 
within the Project Area (interior setbacks). Furthermore, additional screening 
may be required in addition to the minimum requirements set forth in Subsection 
6(B)(14)(d)(8) of this Article. For the purpose of this section, “non-participating 
parcel” shall mean a parcel that is not located within the Project Area.


33 6.B.14.d.11


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.


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 15 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. All exterior lighting, where used, shall be motion activated and on a 
timer, or switch operated. The lights should remain off unless someone is onsite.
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


33 6.B.14.d.13


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.


Noise: The noise level at the source 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.


33
6.B.14.d.13


 waiver


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. Deletion of option for waiver


33 6.B.14.d.14


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.


Perimeter fencing shall be signed at intervals no less than every 100 feet 
incorporate appropriate safety signage, at a minimum spacing of every 500 feet.  
No signs other than appropriate warning signs, or standard manufacturer's, 
operator's, or installer's identification signage, shall be displayed.


36 6.B.14.d.19f Addition


The US Solar Facility Operator must provide documentation on the expected 
noise levels as well as the dust levels it expects during the  construction 
process.  The maximum noise level allowed at the property border is 85 
decibles.  


36 6.B.14.d.19g Addition
Construction will only be allowed between the hours of 8am - 5pm Monday-
Friday


36 6.B.14.d.19i Addition
The US Solar Facility Operator must provide a list of any hazardous materials 
that will be used during constuction as well as during the life of the facility.


36 6.B.14.d.19h Addition


The US Solar Facility Operator must provide a list of any explosives that will be 
used during constuction as well as during the life of the facility.  Forty-eight (48) 
hour advance notice of the use of explosives shall be provided to each 
landowner within one (1) miles of the explosive activity. 
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Citizens Proposed Solar Rule Amendments


Page Section
Original Text (Draft Comp Plan & Zoning Amendments for December 14, 


2021) New Text


36 6.B.14.d.20


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.


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. A 
third party that the county chooses will be required to visit the solar facility, and 
create a report to make sure they are in compliance.


36 6.B.14.d.21.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.


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. 8) must be at least 1000 ft from any dwellings.


37 6.B.14.d.21.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.


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. The area 25 ft around the battery storage facility 
must be clear of any vegitations, and should  be covered in a non conbustible 
material such as gravel.


38 6.B.14.d.23.je Addition
Local fire departments must have keys to the facility to gain access in case of a 
fire.


41 6.B.14.d.21.e Addition


The US Solar Facility must have a soil test done by a third party that the county 
decides on before any work towards decommision starts, and then the same 
tests need to be done after decommision is complete.  The tests done after 
decommission is complete should happen no longer than 2 months after the 
decommissioning is complete.  Each parcel of land must have at least 4 different 
soil samples taken from 4 different quadrants of each parcel of land.
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Citizens Proposed Solar Rule Amendments 

Page 

8 

Section 

Part I, 
9.1.10.c 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) 

Addition 

New Text 
The total amount of acreage approved for Utility Scale Facilities shall be capped 
such that in aggregate such facilities will cover no more than 25% of the 
unincorporated area of the county. 

8 
Part I, 

9.1.11.b Addition 

Developers must include IIOT continuous thermal monitoring of entire facility to 
prevent utility-scale solar fires. All data must be stored and sent to a cloud-
based server. Data should be logged into a SQL database, where it can be 
displayed in easy-to-monitor dashboards and be used to generate SMS or email 
alerts. Analyzing the temperatures at the connections allows early detection of 
high-resistance joints up to three months in advance. This will help ensure that 
any potential hazard can be detected early and arrangements can be made for a 
site visit. If and when issues are detected the County and Fire Department(s) 
must be notified immediately if there is an immediate or potential fire risk 
concern. Thermal Monitoring Reports must be provided to the County and 
Fire/Emergency on a monthly basis. 

8 
Part I, 

9.1.11.b Addition 

This is critical and needs its own independent study done to create requirements 
to ensure the safety of the public and fire/emergency responders. As the use of 
alternative energy proliferates a number of areas of 
concern are being identified with regards to utility-scale solar hazard mitigation 
and emergency response. These renewable power systems are introducing new 
and unexpected hazards to fire fighters and other emergency responders. Good 
start here: https://portal.ct.gov/-
/media/CFPC/_old_files/ReportFFTacticsSolarPower51210pdf.pdf?la=en 

8 
Part I, 
9.1.12 Addition 

Developer projects must use at a minimum 50% United States manufactured 
(not assembled) solar panel, inverters and battery storage. This is to ensure 
best interests of US workers and to thwart the human rights issues in other 
countries that are known to exist in solar panels/supply manufacturing. 
Developers must prove US based purchases of manufactured goods before 
construction and during upgrades should they occur during the ground-lease 
term. 

21 
21 

6.B.14.b.2.a 
6.B.14.b.2.f 

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, 2) all cities within two 
(2) miles of the Project Boundary, and 3) 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 
Addition 

The applicant shall provide individual notice, in writing, to: 1) all owners of record 
of lands located within 2 miles of the Project Boundary as indicated on the 
certified list of such owners provided with the application, 2) all cities within two 
(2) miles of the Project Boundary, and 3) 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. Notifications to individuals must be made by 
certified U.S. mail and include a phone number and email address to contact in 
case of questions. 
Meeting must occur no less than 30 days before the public hearing 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

24 6.B.14.c.2.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. 

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 600 ft. of the Project 
Boundary. 

23 6.B.14.c.2.g 

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. 

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. Elevations of structures 
should be depicted in a 3D render from both ground level and full aerial view of 
entire development area. The purpose of this is to provide realistic visualization 
of the utility-scale solar development so that individuals can understand the 
scope/size/style and how it will impact the character of the neighboorhood and 
long term development the style, the size. The 3D render should depict all solar 
arrays, all inverters, fencing, all transmission lines, all battery storage facilities, 
buffers, set-backs, wildlife corridors, access roads, transmission lines, fire 
hydrants and any other exterior supporting buildings. 

25 6.B.14.c.2.g.vii Addition 

This entirety of the plan in this section 6.B.14.c.2.g.1-vi 2g i-vi MUST be done 
by a 3rd party non-biased consultant hired by the County or by Kansas 
Department of Health and Environment. The stormwater management plan must 
be made public with access to all reports on the county web site. The water and 
stream analysis in the preceeding items (i) to (ii)i will be used for benchmarking 
against future changes and potential negative impacts to water quality, soil 
erosion, flooding. 
Location and size of any abandoned or current wells (oil, water, geothermal, 

25 6.B.14.c.2.h.viii Addition etc.); 
25 6.B.14.c.2.h.ix Addition Waterways, watercourses, lakes and public water; 

Boundaries of the 100-year floodplain, as identified on the Federal Insurance 
25 6.B.14.c.2.h.x Addition Administration’s “Flood Hazard Boundary Maps” 
25 6.B.14.c.2.h.xi Addition Surface water drainage patterns 

Existing vegetation (list type and percentage of coverage; i.e. grassland, plowed 
25 6.B.14.c.2.h.xii Addition field, wooded areas, etc.); 

25 6.B.14.c.2.h.xiii 

25 6.B.14.c.2.h.xiv 

Addition 

Addition 

Mapped soils according to the Natural Resource Conservation Service (NRCS) 
soil survey; 

Environmentally sensitive lands 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

25 6.B.14.c.2.i Addition 

The plan shall outline a procedure to characterize and document the surface soil 
quality on the site before construction, during operation and upon 
decommissioning/reclamation of the solar panels as necessary to return the site 
to agricultural use 

i. The surface soil sample locations shall be established based on the field 
verified Baseline Sample Locations once the solar array is constructed. This 
sample location plan will be utilized for each scheduled sampling event. 
ii. Soil samples will also be collected and tested, at the operator’s expense, in 
the event that a panel is broken damaged to the point that it poses an 
environmental threat due to contamination, such as the exposure of wafers or 
contacts, and not removed replaced within 30 days four (4) months. In that case, 
a sample will be taken at the location of the incident, and a report will be 
provided to the Zoning and Codes Office. 
iii. The plan will arrange for: 
(a) Baseline sampling/testing (Sampling prior to construction on the site). These 
samples will establish a baseline measurement for comparison and a goal for 
final reclamation. 
1. Items to test for include, but are not limited to, the following TAL (EPA Target 
Analyte List) Metals (analytes, i.e. chemicals or compounds), Volatile Organic 
Compounds, Semi-volatile Organic Compunds, Soil pH, Phosphorous Level, 
Nitrogen Level, otassium/Potash Level, Percent Organic Material 
(b) Intermittent Sampling/testing: Samples shall be taken and tested 5 years 
after the commencement of the use, and every 10 years through the life of the 
facility. 
(c) Sampling/testing shall occur in any case where a panel is broken and not 
replaced within 30 days 4 months. 
1. Sampling/testing in this circumstance, shall be limited to TAL (EPA Target 
Analyte List) Metals, Volatile Organic Compounds, and Semivolatile Organic 
Compounds. 
(d) Post decommissioning sampling/testing. Samples shall be taken and tested 
following the removal of the solar arrays, bases, foundations, and other 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

27 6.B.14.d.1.a Addition 

Conditional Use Permit for construction limited to 20 years + requirement for 
developers to provide an annual compliance report is okay. But ADDITIONALLY 
since developers are confident that their utility-scale solar projects are 
beneficial to all, then they should have absolutely no issue with the county 
adding in an "Operating Permit" that must be renewed every 3 Years. This 
will ensure that utility-scale solar arrays, inverters, transmission lines and battery 
storage would be thouroughly inspected and adherance to all regulations 
scrutinized (by KDHE or a third party, vetted, non-baised consultant hired by the 
County). Inspections would evaluate documented pre-construction and post-
construction benchmarks to ensure public, environmental and wildlife safety 
over the 20 year conditional use period. As we all know utiltiy-scale solar 
integrated into populated areas is uncharted territory, an Operting Permit with 
a 3 Year Review/Renewal Process would allow the County to better enforce 
regulations and provide a reliable way to make developers accountable for 
dealing with unforeseen negative impacts should they arise over the 20 year 
Conditional Use. Developers would be required to reimburse the County for 
3rd Party reviews/inspections. Developers must pass renewal inspections 
to continue to operate. 

27 6.B.14.d.1.b Addition 

If a utlity-scale solar project is approved and becomes operational the County 
will re-assess property values, using a 3rd Party, vetted (absolutely NO conflicts 
of interest) appointed Appraisal Board comprised of a minimum of 5 qualified 
appraiser, real estate professional Board Members. This Board will study the 
effects of utlity-scale solar on property values (residential, business and 
agriculture) within 0-.5 miles, .5-1 mile, 1-1.5 mile, 1.5-2 miles, 2-3 miles and 3 
miles + of the facility. These studies should happen immediately after a utility-
scale solar facility goes online and continue annually until after 
decommissioning is complete. County property assessments and property 
taxes will be adjusted based on any property value impacts from utility-scale 
solar. 

27 6.B.14.d.2.b 
The maximum Project Extent of a US Solar Facility shall be four (4) square miles 
(which is 2,560 acres). 

The maximum Project Extent of a US Solar Facility shall be two (2) square miles 
(which is 1,280 acres). 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

27 6.B.14.d.2.d 

Waiver: In the event that an applicant desires to deviate from this Project Extent 
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, that the distance between non-
abutting tracts does not exceed one-half mile in distance, and the deviation from 
the maximum project extent does not create adverse impacts on adjoining 
properties. 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 Deletion of option for waiver 

27-28 6.B.14.d.2.b 

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. The 
applicant shall also submit a copy of the waiver request to cities within 1.5 miles 
of the Project Boundary for review and city comments will be provided to the 
BOCC as part of consideration for the waiver request. Deletion of option for waiver 

28 6.B.14.d.2.e 

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. Deletion of option for waiver 

28 6.B.14.d.2.g Addition 

Industrial Utility-Scale Solar Facilities must be located at least 1 mile from any 1 
square mile area that contains 5 or more residential homes/dwellings. 
*Waiver: Does not apply if ALL homes in the 1 mile square area are 
participating utility-scale solar ground-lessors. However if this situation occurs 
adjacent to 1 square mile areas that do contain 5 or more residential 
homes/dwellings then an Industrial Utility-Scale Solar Facility can not be 
developed. 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

28 6.B.14.d.3.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 50 
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. 

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 250 
feet, with the exception that substations and Battery Energy Storage Facilities 
shall be a minimum of 1000 feet. Such structures include fencing and PV 
panels, but do not include landscaping and berming. 

27 6.B.14.d.3.b 

Interior Setbacks: The minimum setback of US Solar Facility structures from 
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 

Interior Setbacks: The minimum setback of US Solar Facility structures from 
property lines that are within the Project Area but that are not coincident with the 
Project Boundary shall be a minimum of 250 ft from the project border, the PV 
panels and their racking system shall have the same minimum setback 
requirement of a minimum of 250 from the project border. 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 

28 6.B.14.d.3.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 dwelling all dwellings that are located 
outside of the Project Area and existing at the time the US Solar Facility was 
approved by the Board of County Commissioners. 

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 600 feet from the nearest dwelling all dwellings that are located 
outside of the Project Area and existing at the time the US Solar Facility was 
approved by the Board of County Commissioners. 

29 
6.B.14.d.3.c 

(waiver) 

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). DRAFT: Solar Facilities 28 November 16, 2021 Comprehensive 
Plan and Zoning Regulation Amendments 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. Deletion of option for waiver 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

29 
6.B.14.d.4.b 

(waiver) 

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 Deletion of option for waiver 

29-30 6.B.14.d.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 

Security Fencing: For the purpose of providing security, US Solar Facility 
equipment and structures may be enclosed by security fencing not more than 8 
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. If barbwire is used as fencing the top and bottom 
strands need to be smooth wire so that it will not harm wildlife. 

31 6.B.14.d.8.b.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. 

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 10 ft. or less on center. A list of appropriate plant 
materials shall be available at the Johnson County Planning Office. 

32 6.B.14.d.8.b.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 DRAFT: Solar Facilities 31 November 16, 2021 
Comprehensive Plan and Zoning Regulation Amendments 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 

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 600 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 DRAFT: Solar Facilities 31 November 16, 2021 
Comprehensive Plan and Zoning Regulation Amendments 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 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

32 
6.B.14.d.8.b.v 

waiver 

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 1,000-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. 

32 6.B.14.9 

Non-Participating Parcels Surrounded on Two (2) or More Sides by a Utility-
Scale Solar Facility: If a Project Area abuts a non-participating parcel on two (2) 
or more sides or more than 50% of the exterior property lines, then the setbacks 
shall be increased an additional 50 feet along the shared property line according 
to the minimum setback requirements set forth in Subsections 6(B)(14)(d)(3)(a) 
and (c). This additional setback shall not apply to setbacks within the Project 
Area (interior setbacks). Furthermore, additional screening may be required in 
addition to the minimum requirements set forth in Subsection 6(B)(14)(d)(8) of 
this Article. For the purpose of this section, “non-participating parcel” shall mean 
a parcel that is not located within the Project Area. 

Deletion of option for waiver 

Non-Participating Parcels Surrounded on Two (2) or More Sides by a Utility-
Scale Solar Facility: If a Project Area abuts a non-participating parcel on two (2) 
or more sides or more than 50% of the exterior property lines, then the setbacks 
shall be increased an additional 50 450 feet along the shared property line 
according to the minimum setback requirements set forth in Subsections 
6(B)(14)(d)(3)(a) and (c). This additional setback shall not apply to setbacks 
within the Project Area (interior setbacks). Furthermore, additional screening 
may be required in addition to the minimum requirements set forth in Subsection 
6(B)(14)(d)(8) of this Article. For the purpose of this section, “non-participating 
parcel” shall mean a parcel that is not located within the Project Area. 

Exterior/Outdoor Lighting: Outdoor lighting associated with the US Solar Facility 
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 
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. 
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 
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 
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 
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 
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. 
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 
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 
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 
mounted lights shall also be of a shoebox design. All light poles associated with the US Solar Facility shall not exceed a height of 15 feet. All lighting shall be 
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 
shown on the Development Plan. Additional lighting after approval of the conditional use permit may be cause to require an amendment to the conditional 
conditional use permit may be cause to require an amendment to the conditional use permit. All exterior lighting, where used, shall be motion activated and on a 

33 6.B.14.d.11 use permit. timer, or switch operated. The lights should remain off unless someone is onsite. 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

33 6.B.14.d.13 

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. 

Noise: The noise level at the source 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. 

33 
6.B.14.d.13 

waiver 

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. Deletion of option for waiver 

33 6.B.14.d.14 

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. 

Perimeter fencing shall be signed at intervals no less than every 100 feet 
incorporate appropriate safety signage, at a minimum spacing of every 500 feet. 
No signs other than appropriate warning signs, or standard manufacturer's, 
operator's, or installer's identification signage, shall be displayed. 
The US Solar Facility Operator must provide documentation on the expected 
noise levels as well as the dust levels it expects during the construction 
process. The maximum noise level allowed at the property border is 85 

36 6.B.14.d.19f Addition decibles. 
Construction will only be allowed between the hours of 8am - 5pm Monday-

36 6.B.14.d.19g Addition Friday 

The US Solar Facility Operator must provide a list of any hazardous materials 
36 6.B.14.d.19i Addition that will be used during constuction as well as during the life of the facility. 

36 6.B.14.d.19h Addition 

The US Solar Facility Operator must provide a list of any explosives that will be 
used during constuction as well as during the life of the facility. Forty-eight (48) 
hour advance notice of the use of explosives shall be provided to each 
landowner within one (1) miles of the explosive activity. 
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Citizens Proposed Solar Rule Amendments 

Original Text (Draft Comp Plan & Zoning Amendments for December 14, 
2021) New Text Page Section 

36 6.B.14.d.20 

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. 

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. A 
third party that the county chooses will be required to visit the solar facility, and 
create a report to make sure they are in compliance. 

36 6.B.14.d.21.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. 

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. 8) must be at least 1000 ft from any dwellings. 

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, 

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. The area 25 ft around the battery storage facility 
must be clear of any vegitations, and should be covered in a non conbustible 

37 6.B.14.d.21.b and fire suppression systems. material such as gravel. 
Local fire departments must have keys to the facility to gain access in case of a 

38 6.B.14.d.23.je Addition fire. 

The US Solar Facility must have a soil test done by a third party that the county 
decides on before any work towards decommision starts, and then the same 
tests need to be done after decommision is complete. The tests done after 
decommission is complete should happen no longer than 2 months after the 
decommissioning is complete. Each parcel of land must have at least 4 different 

41 6.B.14.d.21.e Addition soil samples taken from 4 different quadrants of each parcel of land. 
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From: Joyce Whittier 
To: Leipzig, Jay, PLN; Davis, Leslie, PLN 
Subject: John Petersen 
Date: Wednesday, December 8, 2021 5:03:21 PM 
Attachments: Biz Journal Articles about Petersen.docx 

My Comments - 11-16-21 - Amended - 2.docx 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Jay and Leslie, 

The fact that we could not access the minutes of the November 16 meeting until a couple of days ago is 
extremely upsetting, particularly since it appears that the public will be shut out of consideration when the 
commissioners vote on the resolution to approve the solar farm. 

I am attaching a copy of my comments to the Planning Commission for the November meeting, as well as a 
copy of a newspaper article about John Petersen.  You arbitrarily changed the spelling of his name in my 
comments and in every reference to him since you began discussing the solar farm. 

I suggest that you amend your minutes to reflect the correct spelling of his last name--Petersen.  There are 
other attorneys at Polsinelli who spell their name as Peterson, but John D. Petersen is not one of them. 

Joyce 

mailto:jwhittier1@gmail.com
mailto:Jay.Leipzig@jocogov.org
mailto:Leslie.Davis@jocogov.org

https://www.bizjournals.com/kansascity/news/2017/06/21/john-peterson-polsinelli-real-estate-lawyer.html





Newsmaker: Polsinelli's Petersen thrives in a 'profession that consumes you'





Enlarge

John Petersen leads the national real estate division for Polsinelli PC.



By Rob Roberts  –  Reporter, Kansas City Business Journal

Jun 21, 2017, 2:01pm EDT

John Petersen leads Polsinelli's national real estate division, a destination he came to after early aspirations to be a police officer and a stint as Bob Dole's deputy chief counsel.  Now, he gets to lead an 84-lawyer group and work with his son every day.

[I couldn’t read the entire article unless I subscribed, and it’s expensive.  I got the second one by accident.]






Career & Workplace



John Petersen leads the national real estate division for Polsinelli.

ANDREW GRUMKE | KCBJ

https://www.bizjournals.com/kansascity/news/2017/06/23/john-peterson-nimby-development.html



John Petersen and the NIMBYs: Late nights and vitriol




By Rob Roberts  –  Reporter, Kansas City Business Journal

Jun 23, 2017, 12:05pm EDT



As a real estate attorney for Polsinelli PC for nearly 30 years, John Petersen has seldom failed to advance a project for his development clients, most of whom are focused on Johnson County.

That’s why Petersen is generally loathed at any given time by at least one large contingent of NIMBYs — the residents who rail “Not in my back yard” (or something worse) — when development gets too close to home.

For instance, during a recent public hearing on the $1.8 billion mixed-use development proposed for the Brookridge golf course in Overland Park, neighbor Bob Miller predicted a catastrophe like the recent eight-alarm fire at nearby CityPlace and angrily told Petersen that he was “going to have blood on your hands.”

NEWSMAKER: John Petersen of Polsinelli

Petersen takes such accusations in stride.

“I’m often asked, ‘How do you put up with people saying you’re going to kill children, that you’re going to have blood on your hands?’” he said.  “The answer is that I don’t take it personally.  If something’s going on around my house, I get emotional about it from time to time, too.  People just get carried away sometimes.

“But I say this to every neighborhood group I speak to:  ‘Look guys, There’s no doubt that I am not going to convince you to like this project just by sitting here and talking about it.  But let’s just try to accomplish one thing together.  Let’s agree or disagree on the facts.  Let’s try to knock down all of this stuff that’s diversionary and get the facts on the table.  Then let’s go debate the facts.'”

Generally, bigger development projects generate bigger crowds with more arguments to make at the many city halls where Petersen represents development clients.  And even though speakers generally are limited to three minutes at the podium during public hearings, that testimony can last into the wee hours.

“God bless the newspapers,” Petersen quipped.  “They saved my ass a few times when I’d walk in at 1:30 or 2 o’clock in the morning, and my wife would say, ‘Where have you been?’  ‘Well, I had a hearing.’  ‘Really?’”

It all started in 1989

Petersen said he’s been enduring the long hours and vitriol since his first big development case in 1989.

“I was kind of out over my skis on that one,” Petersen recalled.  “I could always sell myself to get the business, but then I had to figure out how to get the job done.”

In this case, Petersen’s task was to win Overland Park City Council approval for the first rezoning of the site that is now home to the Corbin Park regional shopping center at 135th Street and Metcalf Avenue.

He was representing Forbes Cohen Properties, a Michigan firm that wanted to develop an upscale indoor mall on the site.

“That property, believe it or not, was master-planned for industrial at the time,” Petersen said.

But even so, his client’s 1.2 million-square-foot retail plan was not greeted kindly.

“The Deer Creek subdivision was just coming out of the ground,” Petersen said, “and I mean there was a lot of opposition, a lot of emotion.  But I finally got it approved after a meeting that went till 1:45 in the morning.

“I used to call that my annuity ground because, over the years, I did either rezonings or revised plans 10, 12 times on that site for different developers before it ended up becoming Corbin Park.”

'Pure NIMBY nastiness'

In the mid-1990s, Petersen was called on to win approval for another controversial retail project, a new Super Target store near 119th Street and Metcalf in Overland Park.

“I’ve had some tough ones lately,” Petersen said, “but I don’t think they hold a candle to the Target at 119th and Metcalf if you’re asking about pure NIMBY nastiness.  You would have thought I was bringing a smelting plant in there.”

He said the lead NIMBY in the Target fight was Annabeth Surbaugh, whose neighborhood advocacy helped catapult her into a political career that crested with her election to the post of Johnson County Commission chair.

Petersen said he likes meeting with foes of his clients’ projects because “I like to learn about what the opposition’s going to say before the hearing.”

“After listening to the other side,” Petersen said, “then I go back to my client and say:  ‘I know you want to do it just this way, but let’s figure out a way to get you where you need to be  Let’s listen to them.  Let’s try to give them some things.’

"I liken it almost to the Mideast peace negotiations.  But if I get it right, by the time I get to the podium, I should have increased my chances of winning, though I don’t give my client up in the process.

The easier route would be to forgo the negotiations and “just go and do my best Clarence Darrow impersonation,” Petersen said.

“But if I know in my head that I’m not going to get my client the seven votes he needs, that means I’m not doing my job,” he said.

It also would mean something else that Petersen loathes as much as some NIMBYs loathe him a loss.

“I’ll be honest with you, the thing that still motivates me — and this sounds really obligatory — but it’s the fact that I do not like losing,” Petersen said.  “I can’t stand to lose.”
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Joyce Whittier Comments – November 16, 2016, Planning Commission Meeting



Randall Hutchins is a member of the Johnson County Planning Commission, and he is also the President of the Johnson County Farm Bureau.  In his capacity with the Farm Bureau, he has assisted individuals in signing leases with NextEra.  Not once has Mr. Hutchins reported his conflict of interest to the Planning Commission or to the public.  I filed a complaint against Mr. Hutchins with the Kansas Attorney General, and I delivered several signed affidavits about his conflict to Steve Howe, the Johnson County District Attorney.  Mr. Hutchins should have recused himself or abstained from all discussions, meetings and comments about the proposed solar farm.



Commissioner Hutchins is also a member of the Southwest Consolidated Zoning Board.  The following is a list of people who have already leased their land to NextEra:  17 parcels owned by 8 families, the largest is the Knoches.







Christopher C. Iliff, Chairman of the Johnson County Planning Commission, and John D. Petersen, attorney for NextEra, failed to inform the Planning Commission or the public of their professional relationship at Miracle of Innocence, where Mr. Iliff is the Executive Director and Mr. Petersen is the Chairman.  I have filed an ethics complaint against Mr. Iliff with the Missouri Disciplinary Committee, and I have filed an ethics complaint against Mr. Petersen with the Kansas Disciplinary Committee.  Given their professional relationship, Mr. Iliff should have recused himself or abstained from all discussions, meetings and voting.



There is also a conflict involving the Knoche family.  Steven Clark, who provides information to the commission on a regular basis, is married to Lora Beth Knoche.  Diane Knoche is the Project Coordinator of Terracon, a company based in Olathe, that could become involved with the management of the proposed solar farm.  She is married to Marvin Knoche.  All of these relationships should have been disclosed to the Planning Commission and to the public.  

With so many conflicts of interest and ethics violations that have not been disclosed to any commission or to the public, this commission must cease all further actions pertaining to the solar farm proposed by NextEra until the conflicts have been investigated and disciplinary action taken.
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https://www.bizjournals.com/kansascity/news/2017/06/21/john-peterson-polsinelli-real-estate-
lawyer.html 

Newsmaker: Polsinelli's Petersen thrives in a 
'profession that consumes you' 

Enlarge 

John Petersen leads the national real estate division for Polsinelli PC. 

By Rob Roberts – Reporter, Kansas City Business Journal 
Jun 21, 2017, 2:01pm EDT 

John Petersen leads Polsinelli's national real estate division, a destination he came to after early 
aspirations to be a police officer and a stint as Bob Dole's deputy chief counsel. Now, he gets to 
lead an 84-lawyer group and work with his son every day. 

[I couldn’t read the entire article unless I subscribed, and it’s expensive.  I got the second one by 
accident.] 

Career & Workplace 

https://www.bizjournals.com/kansascity/news/2017/06/21/john-peterson-polsinelli-real-estate-lawyer.html
https://www.bizjournals.com/kansascity/news/2017/06/21/john-peterson-polsinelli-real-estate-lawyer.html
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https://www.bizjournals.com/
https://www.bizjournals.com/
https://www.bizjournals.com/
https://www.bizjournals.com/kansascity/news/career-and-workplace/
https://www.bizjournals.com/


 
 

   

 

 
 

 
 

 

 
       

  
 

    
  

   
      

  

   
    

h31¾tert!:!rrleatls the national real estate div ision for Polsinell i. 

John Petersen leads the national real estate division for Polsinelli. 

ANDREW GRUMKE | KCBJ 

https://www.bizjournals.com/kansascity/news/2017/06/23/john-peterson-nimby-development.html 

John Petersen and the NIMBYs: Late nights and 
vitriol 

By Rob Roberts – Reporter, Kansas City Business Journal 
Jun 23, 2017, 12:05pm EDT 

As a real estate attorney for Polsinelli PC for nearly 30 years, John Petersen has seldom failed to 
advance a project for his development clients, most of whom are focused on Johnson County. 

That’s why Petersen is generally loathed at any given time by at least one large contingent of 
NIMBYs — the residents who rail “Not in my back yard” (or something worse) — when 
development gets too close to home. 

For instance, during a recent public hearing on the $1.8 billion mixed-use development 
proposed for the Brookridge golf course in Overland Park, neighbor Bob Miller predicted a 
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catastrophe like the recent eight-alarm fire at nearby CityPlace and angrily told Petersen that 
he was “going to have blood on your hands.” 

NEWSMAKER: John Petersen of Polsinelli 

Petersen takes such accusations in stride. 

“I’m often asked, ‘How do you put up with people saying you’re going to kill children, that 
you’re going to have blood on your hands?’” he said. “The answer is that I don’t take it 
personally. If something’s going on around my house, I get emotional about it from time to 
time, too. People just get carried away sometimes. 

“But I say this to every neighborhood group I speak to: ‘Look guys, There’s no doubt that I am 
not going to convince you to like this project just by sitting here and talking about it. But let’s 
just try to accomplish one thing together. Let’s agree or disagree on the facts. Let’s try to 
knock down all of this stuff that’s diversionary and get the facts on the table. Then let’s go 
debate the facts.'” 

Generally, bigger development projects generate bigger crowds with more arguments to make 
at the many city halls where Petersen represents development clients. And even though 
speakers generally are limited to three minutes at the podium during public hearings, that 
testimony can last into the wee hours. 

“God bless the newspapers,” Petersen quipped. “They saved my ass a few times when I’d walk 
in at 1:30 or 2 o’clock in the morning, and my wife would say, ‘Where have you been?’ ‘Well, I 
had a hearing.’ ‘Really?’” 

It all started in 1989 

Petersen said he’s been enduring the long hours and vitriol since his first big development case 
in 1989. 

“I was kind of out over my skis on that one,” Petersen recalled. “I could always sell myself to 
get the business, but then I had to figure out how to get the job done.” 

In this case, Petersen’s task was to win Overland Park City Council approval for the first 
rezoning of the site that is now home to the Corbin Park regional shopping center at 135th 
Street and Metcalf Avenue. 

He was representing Forbes Cohen Properties, a Michigan firm that wanted to develop an 
upscale indoor mall on the site. 

“That property, believe it or not, was master-planned for industrial at the time,” Petersen said. 
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But even so, his client’s 1.2 million-square-foot retail plan was not greeted kindly. 

“The Deer Creek subdivision was just coming out of the ground,” Petersen said, “and I mean 
there was a lot of opposition, a lot of emotion. But I finally got it approved after a meeting that 
went till 1:45 in the morning. 

“I used to call that my annuity ground because, over the years, I did either rezonings or revised 
plans 10, 12 times on that site for different developers before it ended up becoming Corbin 
Park.” 

'Pure NIMBY nastiness' 

In the mid-1990s, Petersen was called on to win approval for another controversial retail 
project, a new Super Target store near 119th Street and Metcalf in Overland Park. 

“I’ve had some tough ones lately,” Petersen said, “but I don’t think they hold a candle to the 
Target at 119th and Metcalf if you’re asking about pure NIMBY nastiness. You would have 
thought I was bringing a smelting plant in there.” 

He said the lead NIMBY in the Target fight was Annabeth Surbaugh, whose neighborhood 
advocacy helped catapult her into a political career that crested with her election to the post of 
Johnson County Commission chair. 

Petersen said he likes meeting with foes of his clients’ projects because “I like to learn about 
what the opposition’s going to say before the hearing.” 

“After listening to the other side,” Petersen said, “then I go back to my client and say: ‘I know 
you want to do it just this way, but let’s figure out a way to get you where you need to be Let’s 
listen to them. Let’s try to give them some things.’ 

"I liken it almost to the Mideast peace negotiations. But if I get it right, by the time I get to the 
podium, I should have increased my chances of winning, though I don’t give my client up in the 
process. 

The easier route would be to forgo the negotiations and “just go and do my best Clarence 
Darrow impersonation,” Petersen said. 

“But if I know in my head that I’m not going to get my client the seven votes he needs, that 
means I’m not doing my job,” he said. 

It also would mean something else that Petersen loathes as much as some NIMBYs loathe him a 
loss. 
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“I’ll be honest with you, the thing that still motivates me — and this sounds really obligatory — 
but it’s the fact that I do not like losing,” Petersen said. “I can’t stand to lose.” 
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F211435-4001 

4F211435-3001 

4F211435-3002 

4F211436-1001 

4F211435-4002 

4F211425-2002 

4F221431-1004 

4F211435-2001 

4F211414-2001 

4F211414-4001 

4F211413-2001 

4F211414-3001 

4F211423-2001 

4F211423-4001 

4F211425-1001 

4F211426-1001 

4F211426-3001 

Frank Gieringer 

Frank Gieringer 

Frank Gieringer 

Gary Sparks 

GIERINGER, ALBERT R. CO-TTEE 

GALL, RICHARD L. TRUSTEE 

Gll LESPIE, TULA R. REV TRUST 

DWYER, DENNIS L 

191st st between County Line and Edgerton Rd 

39675 W 183RD ST 

39345 W 183RD ST 

39095 W 183RD ST 

39440 W 191ST ST 

38400 W 183RD ST 

18595 EDGERTON RD 

39715 W 199TH ST 

SOUTHWEST LAND AND CATTLE LLC FINLEY FAMIL" NE Corner Coun ty Line and 167th St 

SOUTHWEST LAND AND CATTLE LLC FINLEY FAMIL" NW Corner 167th and Evening Star Rd 

SOUTHWEST LAND AND CATTLE LLC FINLEY FAMIL" NECorner 167th and Evening Star Rd 

SOUTHWEST LAND AND CATTLE LLC FINLEY FAMIL" SW Corner of 159th and Evening Star 

Knoche 

Knoche 

Knoche 

Knoche 

Knoche 

78 acres, NE corner 175t h & County Line 

158 acres, NW corner 175th & Even ing Star 

158 acres, SE corner 175th & Even ing Star 

158 acres, SE corner 175th & County Line 

158 acres SW corner 175th & Even ing Star 
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Joyce Whittier Comments – November 16, 2016, Planning Commission Meeting 

Randall Hutchins is a member of the Johnson County Planning Commission, and he is also the President 
of the Johnson County Farm Bureau. In his capacity with the Farm Bureau, he has assisted individuals in 
signing leases with NextEra. Not once has Mr. Hutchins reported his conflict of interest to the Planning 
Commission or to the public. I filed a complaint against Mr. Hutchins with the Kansas Attorney General, 
and I delivered several signed affidavits about his conflict to Steve Howe, the Johnson County District 
Attorney.  Mr. Hutchins should have recused himself or abstained from all discussions, meetings and 
comments about the proposed solar farm. 

Commissioner Hutchins is also a member of the Southwest Consolidated Zoning Board.  The following is 
a list of people who have already leased their land to NextEra: 17 parcels owned by 8 families, the 
largest is the Knoches. 

Christopher C. Iliff, Chairman of the Johnson County Planning Commission, and John D. Petersen, attorney 
for NextEra, failed to inform the Planning Commission or the public of their professional relationship at 
Miracle of Innocence, where Mr. Iliff is the Executive Director and Mr. Petersen is the Chairman.  I have 
filed an ethics complaint against Mr. Iliff with the Missouri Disciplinary Committee, and I have filed an 
ethics complaint against Mr. Petersen with the Kansas Disciplinary Committee. Given their professional 
relationship, Mr. Iliff should have recused himself or abstained from all discussions, meetings and voting. 

There is also a conflict involving the Knoche family. Steven Clark, who provides information to the 
commission on a regular basis, is married to Lora Beth Knoche. Diane Knoche is the Project Coordinator 
of Terracon, a company based in Olathe, that could become involved with the management of the 
proposed solar farm. She is married to Marvin Knoche.  All of these relationships should have been 
disclosed to the Planning Commission and to the public.  



 
 

 
 

     
       

     
 
 
 

With so many conflicts of interest and ethics violations that have not been disclosed to any commission 
or to the public, this commission must cease all further actions pertaining to the solar farm proposed by 
NextEra until the conflicts have been investigated and disciplinary action taken. 
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From: Ryan Swart 
To: PLN-Planner on Duty 
Subject: Utility scale solar 
Date: Friday, December 10, 2021 12:47:54 PM 

You don't often get email from ryanlswart@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

The recent opinion and commentary in the Kansas City Star by Steven M Clark perfected summarizes my position on 
utility scale solar power in Johnson County. https://www.kansascity.com/opinion/readers-opinion/guest-
commentary/article256399361.html 
Solar farms are a crucial PART of what should be a smarter Johnson County energy future - and every community's 
energy future. Solar generates power less for less than fossil with dramatically less environmental impact. They can 
be smartly located reasonable distances from residences/farms and not be seen or heard. 
Please approve regulations with a minimum 25 year operating permit and a one mile buffer. Let's look forward and 
be on the leading edge of sustainable power as A PART of an overall power plan - not be ridiculed as stuck in the past 
and listening to blatant misinformation to make decisions. 

Ryan Swart 
Olathe resident 

mailto:ryanlswart@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
https://www.kansascity.com/opinion/readers-opinion/guest-commentary/article256399361.html
https://www.kansascity.com/opinion/readers-opinion/guest-commentary/article256399361.html
mailto:ryanlswart@gmail.com


 

 

 

 

 
 

 
 

 
 

 
  

 

 

From: Byron Wiley 
To: Davis, Leslie, PLN 
Subject: Letter & Documents for Planning Commission 
Date: Friday, December 10, 2021 3:03:18 PM 
Attachments: New cash crop Industrial-solar-farm boom hits Hoosier backlash - The Republic News f.pdf 

Through the Eye of a Needle.pdf 
What Is Energy Denial - Resilience.pdf 
Pulling Back the Curtain on the Energy Transition Tale (2021)-compressed.pdf 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Leslie, 
Please distribute this to the planning commissioners for the upcoming meeting. 
Thanks, 
Byron 

Byron Wiley 
1200 Almira St. 
Lawrence, KS 66044 

Dear Planning Commissioners, 

I submitted a letter of concern prior to the last Planning Commission meeting and have some followup 
thoughts and some additional documents. 

My concern is a deeper, big picture concern, a concern that is out of sync with the prevailing thinking that 
“renewables” are sustainable, a deeply entrenched belief at this time. That belief is likely the result of a 
decades long non-stop message of salvation, that this new “clean” technology will save the day and 
seamlessly allow consumption to continue. Out of sight from most of us are some exceptionally concerning 
issues related to fossil fuel resources used to sustain “renewable energy” systems, perpetuating the un-
sustainable. 

I did find it ironic that there was discussion about the finite terms of the installation and processes for 
decommissioning. If civilization wants to be “sustainable”, then this clearly shows that this current “solution" 
is not a pathway to a more sustainable existence. 

The “renewable energy” blindness was glaring at the meeting. No one challenged the basic assertions that I 
made. Many could only speak about the environmentally “clean" aspects of the “renewable” energy devices, 
which is absolutely incorrect. Looking at the life cycle of “renewables", it becomes glaringly clear that only 
petroleum energy can support the existence of such devices. Petroleum dense energy is required for mining 
(not to mention point source environmental issues and related social justice issues), refining, manufacturing, 
transportation, maintenance and ultimately recycling. E-wastes require an exceptional energy intensive and 
polluting processes. People see the devices as “clean energy” because that is all that we normally see when 
they are in use. 

There is a lot of uncomfortable reality to absorb, in addition to the the realization that fossil energy underpins 
just about everything related to our lives at this point in the game. I think that just about everyone ultimately 

mailto:ingevald.w@gmail.com
mailto:Leslie.Davis@jocogov.org



New cash crop: Industrial-solar-farm boom hits Hoosier
backlash


By Greg Weaver


Across Indiana’s rural landscape, a new cash crop is emerging: solar energy.


Thousands of acres of farmland are being developed or eyed for massive solar farms that would


install hundreds of thousands of solar panels as far as the eye can see. And not everyone is


pleased.


One of the nation’s largest solar complexes is planned for Pulaski County in northern Indiana. The


$1 billion development would encompass 4,500 acres and generate enough electricity to power


80,000 homes, more power than all the existing solar systems in the state combined.


[sc:text-divider text-divider-title=”Story continues below gallery” ]


Large solar farms also are coming to the agricultural fringes of the Indianapolis area. Shelby County has approved a 1,900-acre installation


and is awaiting a proposal for at least one more. Boone County is being scouted for a 1,400-acre solar array just north of Zionsville.


In all, at least 15 Indiana solar farms of 1,000 acres or more are slated to go online by 2024, with several more encompassing hundreds of


acres also in the works.


But amid the tranquil fields of corn and soybeans, ferocious battles are raging over some of the enormous projects. Neighbor is often pitted


against neighbor, which sometimes results in lawsuits and conflict-of-interest allegations against local government officials.


It’s a clash over whether rural solar farms are a way to help save the environment and boost the rural economy or an unnecessary money


grab that threaten prime farmland and food production with an unsightly array of solar clutter.


A powerful combination of factors is coming together to push industrial-size solar development to the fore:


At least four Indiana electric utilities have announced plans to close coal-fired plants soon and are looking for renewable-energy sources to


replace that capacity. Indianapolis Power &amp; Light Co. is among them, with plans to retire two of its four coal-burning units in


Petersburg by 2023.


Several large companies are demanding more solar energy as they pledge to become carbon-neutral in the next 20 to 30 years to show


their commitment to battling the climate crisis. Amazon, with its six warehouses across Indiana, has committed to going carbon-neutral by


2040.


Some solar companies were scrambling to take advantage of federal tax credits that were scheduled to be phased down next year.


However, the COVID relief package passed by Congress this week extends the 26% tax deduction for solar installation construction costs for


two more years before the phase-out begins.


Perhaps most important, investment in solar-plant construction is now a smarter bet than outlays for a new coal-burning power facility,


experts say.


“It’s the levelized cost of energy, meaning the total amount of energy that an asset can produce over its lifetime divided by total cost of


installation and maintenance and disposal,” said Peter Schubert, director of the Richard G. Lugar Center for Renewable Energy at Indiana


University. “The range for solar is now lower than the new installation of coal-fired power plants.”


Chicago-based Invenergy LLC, which is planning four large solar installations in Indiana, says demand is robust.


“Solar energy is growing quickly due to declining costs, improvements in technology, and increased demand from across the private and


public sectors for clean, reliable electricity,” said Katya Samoteskul, project developer for Invenergy.


Solar installations also hold the promise of boosting the property tax base for pinched county governments and providing significantly more


revenue for landowners who decide to lease their land to solar developers.


Solar companies pay anywhere from $800 to $1,100 per acre per year to lease farmland in Indiana. That compares with the $200 an acre


many landowners receive to rent their land to farmers.


Still, opposition is rising among some farmers and landowners as they fight to protect prime farmland for crop production and worry about


solar farms’ long-term effects on home values, topsoil, drainage and water quality throughout a solar array’s 35-year lifespan.


A question of ethics


The fight has become particularly fierce in Shelby County, where one solar installation has been approved and at least one more appears to


be on the way.


Opponents of the second Shelby County site in the tiny crossroads community of Bengal point to the first one approved near Morristown as


an object lesson on what can happen when “mysterious” maneuvers and alleged conflicts of interest aren’t strongly and publicly questioned.


Kyle Barlow, a fourth-generation farmer and one of the leading opponents, said ethical lapses led to the county’s approval of New York-


By Sta$ Reports  - January 10, 2021


This solar farm under construction northeast of South
Bend covers only 210 acres. The installation being
built by Indiana &amp; Michigan Power is much
smaller than the controversial farms planned
elsewhere in the state. (Photo by Rob Franklin)
Submitted photo
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based Ranger Power’s 1,900-acre Speedway Solar project near Morristown in March 2019.


In the year leading up to the project’s approval, Barlow questions why county officials:


Allowed a county councilman on the Plan Commission to vote for the solar ordinance that set the stage for the councilman’s brother and


father to lease land to Ranger Power for the project.


Removed a member of the Board of Zoning Appeals whose pivotal vote initially blocked the project. She was replaced with a member who


would later vote to approve the project.


Kept the attorney for the Plan Commission and Board of Zoning Appeals on board while his brother, also an attorney, represented Ranger


Power before the BZA.


“It’s like they did everything they could to stack the deck,” Barlow said, “and we’re not going to let it happen again.”


County officials strongly deny any ethical breaches. “There was no conspiracy,” said Shelby County Council President Tony Titus.


Shelby County Councilman Terry Smith, who acknowledged that his father and brother agreed to lease land to Ranger Power, said he


consulted with plan commission attorney Mark McNeely to make sure his vote on the solar ordinance was “above board.” Smith noted that


he abstained from voting on a tax abatement granted to Ranger Power because it applied only to the Ranger Power project, unlike the solar


ordinance that would apply to any solar project in the county.


Ann Sipes said it’s evident that she was removed from the Board of Zoning Appeals because some county council members didn’t like that


she voted against the Ranger Power project. However, she said, no council member ever directly notified her of her removal or offered an


explanation as to why her 14-year tenure abruptly came to an end. The only reason cited by Titus and Smith in interviews with IBJ is that


no one on the seven-member county council nominated Sipes for reappointment.


Sipes’ removal was part of the basis for a lawsuit filed in 2019 by Morristown landowner Nathan Nigh, who sought to have the BZA’s


approval of the Ranger Power project overturned. A Decatur County judge ruled against Nigh. His attorney prepared an appeal, but the case


was settled out of court in March.


McNeely, the Plan Commission and BZA attorney, said Barlow and other opponents who allege ethical lapses are simply “reaching and trying


to make problems.”


He said he has been the BZA attorney for 20 years and that he and his brother Lee McNeely, who represented Ranger Power’s Speedway


Solar project, don’t walk in lockstep.


“He is a Republican and I’m a Democrat, and people in the same family disagree,” Mark McNeely said. “I do not believe any ethics were


breached.”


Ranger Power said in a written statement that it “will continue to follow all county requirements that have guided our past and future work’ “


as it prepares to begin construction in 2022.


Balancing interests


Throughout the Shelby County solar debate, Titus said, officials have tried to do what is best for the county’s 40,000 residents, not just


those opposed to the Ranger Power project or large solar installations in general.


While the county commissioners ultimately set solar policy, Titus said his role as a councilor is to determine whether there are economic


incentive packages that make sense for a major commercial or industrial development.


With that goal in mind, he said, the council secured a $1.6 million economic development payment from Ranger Power, including $600,000


for Shelby Eastern Schools. Over time, more revenue will be generated for the county as the Ranger Power property is taxed at a higher


commercial rate.


“As a farmer, I’d like to see nothing but farmland. But you’ve kind of got to weigh progress with agriculture,” Titus said. “We don’t want to


be Carmel or anything like that, but we also don’t want to be left behind.”


Right now, Barlow and dozens of members of Citizens Against Industrialized Solar Plants in Southwestern Shelby County are focused on


stopping a second solar farm from being developed, by Utah-based sPower, near Bengal. They also want to nix overtures by two other


companies they say are scouting the county for sites.


Barlow says the county has received outsized attention from solar companies because its initial solar ordinance was weak and provided little


protection for adjoining landowners.


For instance, it initially required only a 100-foot setback from residential properties, while some counties require setbacks of 200 to 1,000


feet. However, under pressure from the citizens group, the county commissioners this month increased the residential setbacks to as much


as 660 feet.


The citizens group also is pushing for a six-month moratorium on solar farms, but that proposal has received a cold shoulder from county


officials.


sPower says its project is in its infancy and that it would probably be six to eight months before it is ready to submit a formal proposal to


Shelby County government.


Ryan Galeria, sPower’s vice president for development, told the Shelby County Board of Commissioners that he wants to work with all !
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interested parties and be transparent about company plans.


“We’re not in a position to force anyone to convert their land from farming to solar,” Galeria said. “That’s up to those individual experts and


I believe the landowners are those experts as to what the best land use is for them and their families.”


Jean Ann McCain Edney is among the Bengal landowners considering leasing land to sPower and acknowledged that she has been criticized


by some neighbors. She told the Shelby County commissioners in September that she hasn’t committed to the project but plans to research


and explore the possibility.


She said she realizes many homeowners move to the countryside so they can live in the idyllic surroundings of corn and soybean fields while


going to work in Indianapolis or Columbus.


“What they don’t understand is that (those fields) are where my family makes its living. That’s my family’s workplace,” Edney said, adding


that she should be able to decide what’s best for her family by evaluating the solar project based on science and best practices.


Battles spread


Similar battles are playing out in other Indiana communities, especially over county-regulated projects sought by independent solar


developers rather than those proposed by Indiana power companies regulated by the Indiana Utility Regulatory Commission.


In Pulaski County, 10 landowners have filed lawsuits seeking to throw out the county’s solar ordinance and overturn the Board of Zoning


Appeals’ approval of the 4,500-acre Mammoth Solar project being developed by Global Energy Generation.


One lawsuit alleges that two of the commissioners who voted for a change to the ordinance in December at some point agreed to lease land


to the developer and stand to profit from the venture.


Kevin Tankersley, attorney for the Pulaski County Board of Commissioners, acknowledged that two board members did agree to lease land


to Mammoth Solar sometime after the ordinance change. He argues that doesn’t constitute a conflict of interest because the amended


ordinance would apply to all solar applicants, not just Mammoth Solar.


In Madison County, a judge last month denied opponents’ request to throw out the Board of Zoning Appeals’ approval for Invenergy’s


1,200-acre Lone Oak Solar project due to an alleged conflict of interest. Opponents are appealing that decision.


Elsewhere, some counties are receiving high praise for blending the interests of the agricultural and solar industries.


A Randolph County ordinance calls for the 1,400-acre Riverstart Solar Park to be planted in meadow grasses and wildflowers or clover. The


groundcover is expected to reverse the shrinking population of native bees needed to pollinate crops, much to the delight of conservationists


and entomologists.


Not only can farms and large renewable-energy installations co-exist, say rural development advocates, they also create an economic


diversity that is critical for the state’s small towns.


“We’re struggling to keep our little communities and downtowns vibrant,” said Steve Eberly, executive director of Hoosiers for Renewables.


“There’s help that the renewable (energy) space can bring.”


Several northern Indiana counties already have received a boost from the development of wind farms over the past 10 years, Eberly noted.


In Benton County alone, taxes on wind farms have allowed the county to give $3 million to schools, more money to medical services and


$35 million for new roads.


Eberly expects the same impact from large solar farms as more come online. And he said there’s plenty of open land available to develop


renewable energy installations without significantly hindering crop production.


He estimates that, even with solar projects in the works, only 0.5% to 2% of the state’s farmland would be devoted to renewable energy.


In Shelby County, Barlow isn’t so sure about those numbers. He fears that, if all four solar companies seeking to locate in the county are


successful, a substantial amount of prime farmland will be gobbled up. And he wonders why other locations, such as old industrial sites,


can’t be considered for such huge developments.


“I’m afraid that, once that farmland is gone,” Barlow said, “it’s gone forever.”


__________


— The Associated Press contributed to this report.


[sc:pullout-title pullout-title=”Projects in the works, by county” ][sc:pullout-text-begin]


Lake County


Project: Foundry Works


Developer: Chicago-based Invenergy LLC


Location: 1,400 acres east of Interstate 65 and north of State Road 2


Details: $200 million project could generate 200 megawatts of energy and power 40,000 homes.
!
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Status: With government approval, plant could be operational by 2024.


Starke County


Project: County officials are attempting to lure solar farm developers to 71 square miles of land north of Knox identified as Indiana


Opportunity Zones.


Details: Starke County Economic Development Foundation is discussing potential development with a consortium composed of Indianapolis-


based ESN, Advantage Capital (St. Louis and New Orleans) and South Bend-based Inovateus Solar.


Jasper County


Project: Dunns Bridge Solar I and Dunns Bridge Solar 2


Developer: Florida-based NextEra Energy


Resources LLC


Location: Combined projects would encompass 5,000 acres east of Wheatfield.


Details: A combined 2.4 million solar panels could generate 700 megawatts of power. Merrillville-based NIPSCO would form joint ventures to


own, operate and maintain some facets of the operation.


Status: NIPSCO is seeking Indiana Utility Regulatory Commission approval to add these projects to its supply portfolio, expecting to begin


construction in 2022.


Pulaski County


Project: Mammoth Solar


Developer: Global Energy Generation, with offices in Chicago, Philadelphia and Tel Aviv


Location: 4,500 acres along State Road 39 in Beaver Township, running northeast through Jeerson and Rich Grove townships


Details: Considered one of the nation’s largest solar installations, the $1 billion project could generate 1,000 megawatts of electricity.


Status: Adjoining landowners have filed two lawsuits challenging a zoning appeals board decision to let the project proceed.


White County


Project: Cavalry Solar


Developer: Florida-based NextEra Energy


Resources LLC


Location: 1,800 aces northeast of Monon


Details: 650,000 solar panels could generate 200 megawatts of power. Merrillville-based NIPSCO would form joint ventures to own, operate


and maintain some facets of the operation.


Status: NIPSCO is seeking Indiana Utility Regulatory Commission approval to add project to its supply portfolio, expecting to begin


construction in 2022.


Howard County


Project: Emerald Green Solar


Developer: Paris-based Engie Solar


Location: 2,000 acres east of Greentown and south of U.S. 35


Details: $150 million project could generate 200 megawatts of energy.


Status: Held a town hall meeting in July in anticipation of seeking local government approval.


Clinton County


Project: Hardy Hills Solar


Developer: Chicago-based Invenergy LLC


Location: 1,777 acres in Union and Owen townships


Details: 195-megawatt facility could power 40,000 homes.
!
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Status: Approved by Clinton County Plan Commission.


Boone County


Project: Brickyard Solar


Developer: Florida-based NextEra Energy


Resources LLC


Location: 1,000 to 1,400 acres just north of Zionsville along U.S. 421 between county roads 200 North and 300 North


Details: $200 million project could generate 200 megawatts of energy. Merrillville-based NIPSCO would buy the electricity.


Status: With government approval, operations could begin by late 2022.


Madison County


Project: Lone Oak Solar


Developer: Chicago-based Invenergy LLC


Location: 1,200 acres in northern Madison County


Details: $110 million project could generate 120 megawatts of energy and power 35,000 homes.


Status: Adjoining landowners are appealing a circuit court armation of a zoning appeals board decision to let the project proceed.


Randolph County


Project: Riverstart Solar Park


Developer: Madrid-based EDP Renewables


Location: 1,400 acres in southwest Randolph County


Details: 670,000 solar panels could power 37,000 households.


Status: Approved by local government, expected to open in 2022.


Henry County


Project: Greensboro Solar


Developer: Florida-based NextEra Energy Resources


Location: 700 acres west of New Castle


Details: With 329,500 solar panels, project could generate 100 megawatts of energy. Merrillville-based NIPSCO would buy the electricity.


Status: With government approval, operations could begin by November 2022.


Project: Bellflower Solar


Developer: London-based Lightsource BP


Location: 1,400 acres in southern Henry County, spilling into a small portion of northern Rush County


Details: $175 million project could generate 165 megawatts of energy and power 28,000 homes.


Status: Approved by Henry County Plan Commission.


Shelby County


Project: Speedway Solar


Developer: New York-based Ranger Power


Location: 1,900 acres near Morristown


Details: $175 million project could generate 199 megawatts of energy and power 35,000 homes.


Status: Approved by local government. Construction expected to begin in 2022.


Project: Name undisclosed.
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Developer: Salt Lake City-based sPower


Location: 1,500 to 2,000 acres near Bengal


Details: Could generate 250 megawatts of electricity.


Status: early development


Bartholomew County


Project: Name undisclosed.


Developer: undisclosed


Location: seeking 1,200 acres near County Road 250 East, south of the Bartholomew County Humane Society


Status: early development


Sullivan County


Project: Fairbanks Solar


Developer: Chicago-based Invenergy LLC


Location: 1,800 acres near Fairbanks


Details: More than 579,000 solar panels could generate 250 megawatts of power.


Status: Construction expected to begin in 2022.


Knox County


Project: Ratts 2 Solar


Developers: Nebraska-based Tenaska and Switzerland-based Capital Dynamics


Location: 1,200 acres in Harrison Township


Details: $110 million project could power 28,000 homes.


Status: Knox County has approved tax abatement. Plant expected to be operational by 2022.


Pike County


Project: Ratts 1 Solar


Developers: Nebraska-based Tenaska and Switzerland-based Capital Dynamics


Location: 1,200 acres near Petersburg


Details: 150-megawatt solar installation


Status: With local government approval, project could be operational by 2023.


Gibson County


Project: Elliott Solar


Developer: Switzerland-based Capital Dynamics


Location: 1,600 acres near Francisco in Center and Barton townships


Details: $170 million project could generate 200 megawatts of energy.


Status: Construction expected to start in 2022, with completion in 2023.


[sc:pullout-text-end]
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Abstract: We add to the emerging body of literature highlighting cracks in the foundation of the
mainstream energy transition narrative. We offer a tripartite analysis that re-characterizes the
climate crisis within its broader context of ecological overshoot, highlights numerous collectively
fatal problems with so-called renewable energy technologies, and suggests alternative solutions
that entail a contraction of the human enterprise. This analysis makes clear that the pat notion of
“affordable clean energy” views the world through a narrow keyhole that is blind to innumerable
economic, ecological, and social costs. These undesirable “externalities” can no longer be ignored.
To achieve sustainability and salvage civilization, society must embark on a planned, cooperative
descent from an extreme state of overshoot in just a decade or two. While it might be easier for
the proverbial camel to pass through the eye of a needle than for global society to succeed in this
endeavor, history is replete with stellar achievements that have arisen only from a dogged pursuit of
the seemingly impossible.


Keywords: renewable energy; energy transition; overshoot; biocapacity; ecological limits; social
justice; sustainability


1. Introduction


We begin with a reminder that humans are storytellers by nature. We socially construct
complex sets of facts, beliefs, and values that guide how we operate in the world. Indeed,
humans act out of their socially constructed narratives as if they were real. All political
ideologies, religious doctrines, economic paradigms, cultural narratives—even scientific
theories—are socially constructed “stories” that may or may not accurately reflect any
aspect of reality they purport to represent. Once a particular construct has taken hold, its
adherents are likely to treat it more seriously than opposing evidence from an alternate
conceptual framework.


The Green New Deal (GND) is the dominant aspirational pathway in the mainstream
narrative for achieving socially just ecological sustainability. Its central message is that a
smooth transition away from climate-hostile fossil fuels is a relatively simple technological
matter. Not only do proponents claim that electrification of all energy consumption
by means of high-tech wind turbines and solar photovoltaic (PV) panels is technically
possible, but that such a vast and unprecedented replacement of society’s entrenched
energy foundation is both financially feasible and carries the added benefit of creating
thousands of “green” jobs [1–7]. The only missing ingredient, we are told, is political
will. Energy transition plans produced by numerous academic institutions and researchers
around the world support or conform obediently to the GND paradigm, and politicians
everywhere have taken up the GND banner as the core of their environmental pledges.


We argue that while the GND narrative is highly seductive, it is little more than a
disastrous shared illusion. Not only is the GND technically flawed, but it fails to recognize
human ecological dysfunction as the overall driver of incipient global systemic collapse.
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By viewing climate change, rather than ecological overshoot—of which climate change
is merely a symptom—as the central problem, the GND and its variants grasp in vain
for techno-industrial solutions to problems caused by techno-industrial society. Such a
self-referencing pursuit is doomed to fail. As Albert Einstein allegedly said, “we cannot
solve our problems with the same thinking we used when we created them”. We need an
entirely new narrative for a successful energy transition. Only by abandoning the flawed
paradigmatic source of our ecological dilemma can we formulate realistic pathways for
averting social–ecological collapse.


2. Climate Change in the Context of Overshoot


Long-standing calls from ecologists and informed environmentalists for society to
adopt a systems perspective and employ a multi-disciplinary approach to anthropogenic
climate change have largely fallen on deaf ears. Most people have succumbed to the
mechanistic–reductionist paradigm that has dominated Cartesian science, as is evident by
the isolation of climate from its broader ecological context and its treatment as a discrete,
independent variable. The reality is that climate change is only one symptom of systems
destabilization as the human enterprise has come to overwhelm the ecosphere.


To recalibrate our focal lens, consider the following accelerating changes. The popula-
tion of H. sapiens is nearly eight times larger than it was at the beginning of the fossil-fueled
Industrial Age a mere 200 years ago, and it has been growing nearly 20 times faster [8].
To accommodate the explosion of humanity, over half the land surface of Earth has been
substantially modified, particularly for agriculture (that most ecologically destructive of
technologies). One consequence of this is the competitive displacement of non-human
species from their habitats and food sources. Prior to the dawn of agriculture eight to ten
millennia ago, humans accounted for less than 1%, and wild mammals 99%, of mammalian
biomass on Earth. Today, H. sapiens constitute 36%, and our domestic livestock another
60%, of a much-expanded mammalian biomass, compared with only 4% for all wild species
combined [9–11]. McRae et al. [12] estimate that the populations of non-human vertebrate
species declined by 58% between 1970 and 2012 alone. Freshwater, marine, and terrestrial
vertebrate populations declined by 81%, 36%, and 38%, respectively, and invertebrate
populations fell by about 50%.


While fossil fuels (FFs)—coal and later oil and natural gas—have been humanity’s
major source of energy over the past two centuries, 50% of all FFs ever burned have
been consumed in just the past 30 years (as much as 90% since the early 1940s) as super-
exponential growth has taken hold [13,14]. It should be no surprise, therefore, that carbon
dioxide emissions—the major material by-product of FF combustion and principal anthro-
pogenic driver of climate change—have long exceeded photosynthetic uptake by green
plants. By 1997 (when annual consumption was 40% less than in 2021), humanity was
already burning FFs containing about 422 times the net amount of carbon fixed by pho-
tosynthesis globally each year [15]. Between 1800 and 2021, atmospheric carbon dioxide
concentrations increased by 48%, from 280 ppm to approximately 415 ppm.


These data show that plunging biodiversity and climate change, along with air/land/
ocean pollution, deforestation, desertification, incipient resources scarcity, etc., are the
inevitable consequences—indeed, parallel symptoms—of the same root phenomenon: the
spectacular and continuing growth of the human enterprise on a finite planet. H. sapiens is
in overshoot, exploiting ecosystems beyond their regenerative and assimilative capacities.


Overshoot is possible only because of: (a) the short-term availability of prodigious
stocks of both renewable (fish, forest, soil, etc.) and non-renewable (coal, oil, natural gas,
etc.) forms of so-called “natural capital”; and (b) the enormous, but finite, natural waste
assimilation and recycling processes of the ecosphere. However, a reckoning is at hand. In
just a few decades of geometric population and economic growth, humans have exploited
(often to collapse) natural capital stocks that took millennia to accumulate and have
impeded natural life-support processes through excessive, often toxic, waste discharges.
The human enterprise now uses the bio-productive and assimilative capacities of 1.75 Earth
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equivalents [16]. In simple terms, the industrial world’s ecological predicament is the result
of too many people consuming too much and over-polluting the ecosphere.


Clearly, the climate crisis cannot be solved in isolation from the macro-problem
of overshoot—certainly not by using technologies that are reliant on the same FFs and
ecologically destructive processes that created the problem in the first place.


3. Problems with So-Called Renewables


Here, we holistically examine renewable energy (RE), focusing on the widely over-
looked limitations of the RE technologies commonly set forth as solutions (but that do not
constitute all possible RE options). This examination shows that RE cannot deliver the same
quantity and quality of energy as FFs, that the espoused technologies are not renewable,
that their production—from mining to installation—is fossil-energy-intensive, and that
producing them—particularly mining their metals and discarding their waste—entails
egregious social injustices and significant ecological degradation.


The challenge before us is to identify which RE technologies are both sustainable and
viable. Sustainability implies the ability to persist in perpetuity with minimal negative
environmental impacts (i.e., within ecological limits). Viability entails basic, practical
issues for production and implementation (e.g., is it possible to build and implement the
RE technology without FF inputs? Can it be done on a climate-relevant schedule? Is
it affordable?). Within this context, such pat slogans as “100% clean energy” and “net
zero emissions” must be discarded. Every energy-producing technology—no matter how
rudimentary or advanced—uses inputs from the environment and produces pollution or
other ecological degradation over its life cycle. Trade-offs must be assessed. Just because
raw sunlight and wind are “clean” and continuous energy flows does not mean that
harnessing them to perform work is. While we inevitably face a future underpinned entirely
by RE, the question is not how to meet current total demand, but rather to determine: (a)
which RE technologies are actually sustainable and viable; (b) the contexts in which they
might be so, including the priority uses to which they might be applied; and (c) how to
effectively and fairly reduce energy demand.


GND proponents are appallingly tolerant of the inexplicable. They fail to address how
the gigatons of already severely depleted metals and minerals essential to building so-called
RE technologies will be available in perpetuity considering typical five to 30-year life spans
and the need for continuous replacement [17–19]. They offer no viable workarounds for the
ecological damage and deplorable working conditions, often in the Global South, involved
in metal ore extraction [20,21]. Green New Dealers advance no viable solutions (technical or
financial) for electrifying the many high-heat-intensive manufacturing processes involved
in constructing high-tech wind turbines and solar panels (not to mention all other products
in modern society) [22–25]. The waste streams generated by so-called renewables at the end
of their short working lives are either ignored or assumed away, to be dealt with eventually
by yet non-existent recycling processes [26–28]. Proposals for electrifying the 80% of non-
electrical energy demand overlook crucial facts, namely that the national-scale transmission
systems and grids required for electrified land transportation do not even exist today, nor
is the needed build-out likely given material, energy, and financial constraints [29].


Finally, as emphasized previously, the quest for a magical source of free energy
ignores the overriding overshoot crisis—which, paradoxically, was enabled by abundant,
cheap fossil energy. We argue that the only viable response to overshoot is a managed
contraction of the human enterprise until we arrive within the safely stable territory defined
by ecological limits. This will entail many fewer people consuming far less energy and
material resources than at present.


Obviously, a managed descent will require a paradigmatic shift in society’s socially
constructed values, beliefs, and assumptions. At a minimum, we must replace our un-
relenting anthropocentricism and strictly instrumental approach to Nature with a more
holistic, eco-centric perspective. People must come to acknowledge both their utter de-
pendence on the integrity of the ecosphere and the intrinsic worth of other species and
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natural ecosystems. This means overcoming capitalism’s addiction to material growth and
adopting systems compatible with one-Earth living (‘one-Earth living’ implies any material
standard of living that, if extended to everyone on Earth, would be sustainable—i.e., the
human population would be living within the global carrying capacity [30]. Obviously, the
more people, the lower the average sustainable standard of living).


Far from encouraging such a radically new paradigm, the GND promotes an eco-
washed version of the status quo with its unquestioning faith that technology will save
us and its comforting narrative of business-as-usual by alternative means. This myth
has become so well accepted in the public and academic mind that to question it is to be
perceived as anti-renewable, pessimistically discounting human ingenuity, or even a shill
for the FF industry. Those who do venture critical observations often do so with trepidation
and constraint.


The following eco-heterodox view of the renewable energy transition flows from
our commitment to critical discourse and stewardship of our one and only planet. This
perspective widens the lens of analysis and confronts naked realities that can no longer be
ignored. Our overriding goal is to assist society in developing a considered appreciation of
what a truly renewable energy landscape might look like.


3.1. The Electrification Question


Only 19% of global final energy consumption is in the form of electricity. The other
81% is in the form of liquid fuel [31]. There are formidable obstacles to converting electricity
consumption alone to so-called renewable sources.


3.1.1. Big Picture Sanity Check


Transitioning the U.S. electrical supply away from FFs by 2050 would require a grid
construction rate 14 times that of the rate over the past half century [32]. The actual
installed costs for a global solar program would have totaled roughly $252 trillion (about
13 times the U.S. GDP) a decade ago [33], and considerably more today. A recent report
describing what would be needed to achieve 90% “decarbonization” and electrification by
2035 neglects to mention that, in order to meet such targets, the United States would have
to quadruple its last annual construction of wind turbines every year for the next 15 years
and triple its last annual construction of solar PV every year for the next 15 years—only to
repeat the process indefinitely since solar panels and wind turbines have average lifespans
of around 15 to 30 years [34,35]. In addition, Clack et al. [36] found that one of the most
cited studies on 100% electrification in the United States is error-prone and laden with
untenable assumptions.


3.1.2. Heat for Manufacturing


The manufacturing processes used today to make solar panels, high-tech wind tur-
bines, batteries, and all other industrial products involve very high temperatures that are
currently generated using FFs. Despite the critical importance of heat in manufacturing,
there is scant information on whether or how it can be generated with RE alone.


Approximately 30% of industrial heating applications require temperatures below
212 ◦F (100 ◦C); 27% can be met with temperatures between 212 ◦F and 750 ◦F (100 ◦C and
400 ◦C); and 43% require temperatures above 750 ◦F (400 ◦C) [37]. Most existing RE heating
technologies can supply heat only within the lowest temperature category [37]. This is
highly problematic given that solar panel manufacturing requires temperatures ranging
from 2700 ◦F to 3600 ◦F (1480 ◦C to 1980 ◦C) and the steel and cement manufacturing
for high-tech wind turbines, hydropower plants, and nuclear plants require temperatures
ranging from 1800 ◦F to 3100 ◦F (980 ◦C to 1700 ◦C).


According to the U.S. Energy Information Administration [38], natural gas, petroleum,
electricity, and coal are the current sources of industrial energy, with natural gas and
petroleum being predominant. If modern industrial manufacturing—responsible for gen-
erating the seemingly countless components of so-called RE technologies—is to continue
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without FFs, renewable-based technologies must be developed that would supply seamless
replacements for high-heat sources of energy at acceptable economic and ecological costs.


Existing reports explore numerous RE heat sources for manufacturing, including
various forms of bioenergy, concentrated solar power (CSP), hydrogen, geothermal, and
nuclear [22–25]. We discuss each in turn as they relate to the fossil energy sources they
could potentially replace.


Possible replacements for natural gas include biomethane and hydrogen. Biomethane
is a near-pure source of methane derived from one of two methods: the “upgrading”
of biogas or gasified woody biomass. Biogas is a mixture of gases that results from
the breakdown of agricultural, livestock, and household waste; sewage in wastewater
treatment plants; and municipal waste (i.e., the anaerobic digestion of organic matter in an
oxygen-free environment). Gasification entails heating wood in a low oxygen environment
to produce synthetic gas, or syngas. The upgrading process involves removing nearly all
gases in the biogas and syngas except for methane.


Problems abound with biomethane as an industrial energy replacement option. At
present, biogas upgrading accounts for roughly 90% of all biomethane production [39].
From a technological standpoint, all five commercially viable processes for biogas upgrad-
ing have disadvantages, if not outright roadblocks, that limit their production and viability.
The polyethylene glycol used in one type of physical scrubbing is a derivative of petroleum,
and the other form of water-based physical scrubbing requires significant amounts of
water and electricity [40,41]. Chemical scrubbing involves toxic solvents that are costly and
difficult to handle, and it has a high heat demand [40–42]. Despite low energy and financial
inputs [40], membrane separation involves fragile and short-lived membranes (lasting
5–10 years) [42] and produces relatively low methane purity [40]. Pressure swing adsorp-
tion is a highly complex process [40,42], and neither cryogenic separation nor biological
methods are yet commercially viable [42,43]. Moreover, not all upgrading technologies are
energetically self-sufficient—many, if not most, rely on FFs [41]. Problematically, upgrading
biogas produces CO2 [40,41]. Carbon capture and storage is one proposal for dealing with
the resulting CO2 but presents ecological problems and high costs [40]. Gasification has
yet to be deployed at a large industrial scale [43].


There are additional problems with feedstock and co-location requirements. Cur-
rent waste streams are insufficient to support the widespread use of biomethane in the
transportation sector, let alone the industrial sector [44]. It is estimated that the maxi-
mum practical contribution of biomethane via biogas and gasification is only around 11%
of Europe’s current total natural gas consumption [43]. Harvesting woody biomass for
gasification would have to be judiciously considered within the broader context of its
sustainable management. Given the post-FF transportation limitations discussed later,
biomethane production facilities would have to be co-located with feedstock sites, which
would then have to be co-located with manufacturing sites. These requirements present
obvious challenges, if not outright roadblocks.


The single greatest problem with producing hydrogen is that, regardless of method,
more energy is required to produce and compress the product than it can later gener-
ate [22,25,29,33]. The only viable, large-scale feedstock for hydrogen is natural gas, and the
gas reforming process requires temperatures ranging from 1300 ◦F to 1830 ◦F (700 ◦C to
1000 ◦C) [25,29,33,45]. Gas reforming produces substantial greenhouse gas (GHG) emis-
sions and presents numerous problems in the way of leakage, corrosion, and accidental
combustion [22,25,45].


Potential replacements for petroleum (i.e., crude oil) include bioethanol (ethanol made
from corn or other fermented plant matter) and biodiesel. As discussed later, the land
requirements for feeding 8+/− billion people without FF inputs preclude the large-scale
use of cropland and plant biomass for energy purposes, even if net energy was satisfactory.


Contenders for non-fossil-generated electricity include geothermal, nuclear, concen-
trated solar power (CSP), solar PV, and wind turbines. Geothermal systems produce
temperatures of around only 300 ◦F (150 ◦C) and must be located in mountainous regions
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with active tectonic plate movement or near volcanic hot spots [24]. Production wells
are commonly up to two kilometers deep [23,24]—depths that can be reached only with
fossil-fueled machinery and advanced technologies. As discussed later, nuclear has mas-
sive water and material requirements. Facilities cannot be built and maintained without
fossil-fueled machinery, and there is the still-unsolved problem of dangerous radioactive
waste disposal. The much-touted small modular reactors (SMRs) are still in the R&D phase,
still produce radioactive byproducts that must be disposed of, and pose the problem of
transportability. Despite theoretical upper temperature limits ranging from 1800 ◦F to
2200 ◦F (1000 ◦C to 1200 ◦C), existing CSP systems generate heat in the range of only 300 ◦F
to 570 ◦F (150 ◦C to 300 ◦C) [22,24]. CSP plants typically cost in excess of $1 billion and
require around five square miles of land. Though they can store thermal energy in molten
salt, the on-site salt stores less than one day’s worth of electrical supply and almost all
CSP plants have a fossil backup to diminish thermal losses at night, prevent the molten
salt from freezing, supplement low solar radiance in the winter, and for fast starts in the
morning [22,29]. The DC electricity generated by wind and solar PV can only be stored in
batteries, which presents serious ecological and practical problems, as discussed later.


The only potential replacement for coal is charcoal derived from wood. This poses
two obvious problems. The remaining stock of woody biomass—vastly depleted during
the Industrial Age—is nowhere close to supporting current manufacturing needs, particu-
larly recognizing the need to set aside half of the Earth’s major eco-regions to ensure the
functional integrity and health of the ecosphere [46]. Even if a sustainable supply of an
already-stretched renewable resource was not a concern, industrial furnaces/boilers and
steel manufacturing equipment are specifically designed to function with thermal coal
and coke (made from coking coal); switching to charcoal would require the redesign and
reconstruction of entire systems.


Such roadblocks impede the electrification of all manufacturing processes that do not
already use electricity. Even so, there has been little R&D on massive electrification options.
Additionally, again, since most existing fossil-powered equipment would require complex,
large-scale system redesigns, 100% electrification of manufacturing would be extremely
difficult, if not impossibly expensive [25].


In short, no RE source or system is viable if it cannot not generate sufficient energy
both to produce itself (literally from the ground up) and supply a sufficient surplus for
society’s end-use consumption. Currently, no so-called RE technology is in the running.


3.1.3. Problems with Solar Panels


Manufacturing solar panels uses toxic substances, large quantities of energy and water,
and produces toxic byproducts [33,47]. Mono-and poly-crystalline solar panels require
high temperatures at every step of their production. For example, temperatures of 2700◦ to
3600 ◦F (1500◦ to 2000 ◦C) are needed to transform silicon dioxide into metallurgical-grade
silicon. Up to half of the silicon is lost in the wafer sawing process. For every 1 MW of solar
panels produced, about 1.4 tonnes of toxic substances (including hydrochloric acid, sodium
hydroxide, sulfuric acid, nitric acid, and hydrogen fluoride) and 2868 tonnes of water are
used, while 8.6 tonnes of emissions are released—8.1 tonnes of which are the perfluorinated
compounds sulfur hexafluoride (SF6), nitrogen trifluoride (NF3), and hexafluoroethane
(C2F6) that are thousands of times more potent than CO2 [48]. Other toxic byproducts,
such as trichlorosilane gas, silicon tetrachloride, and dangerous particulates from the wafer
sawing process, are also produced. Amorphous (thin-film) solar panels are made with
cadmium, which is a carcinogen and genotoxin.


The actual performance of installed solar panels is problematic [33,49,50]. The effi-
ciency rates of solar panels are low (on average around 15% to 20%) and almost always less
than what manufacturers advertise. Solar panels are highly sensitive and lose function in
non-optimal conditions (e.g., when there is haze or humidity, if the panels are not angled
properly, or if any obstructions—such as bird droppings, dust, snow, or pollution—block
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even small parts of the panel’s surface). They become less efficient as they age, sometimes
losing up to 50% efficiency.


Solar panels have a life span of only 20 to 30 years, making for a massive waste
management problem. Inverters (which transform the DC output of solar panels into the
AC input required by appliances) need to be replaced every five to eight years [33]. By the
end of 2016, there were roughly 250,000 tonnes of solar panel e-waste globally, accounting
for about 0.5% of all annual global e-waste [26]. According to the International Renewable
Energy Agency [51], solar panel waste could amount to six million tonnes annually by
2050, and the cumulative waste by then could reach 78 million tonnes. By 2050, dead solar
panels could account for 10% of all e-waste streams, and their cumulative end-of-life waste
may be greater than all e-waste in 2018 [20]. The much-touted silver bullet of recycling
is not the panacea is it purported to be. Recycling requires copious amounts of energy,
water, and other inputs, and exposes workers to toxic materials that have to be disposed of.
Currently, there are only two types of commercially available solar PV recycling and only a
handful of recycling facilities around the world [26,27].


Even without such drawbacks, solar PV has a low energy return on energy invested
(EROEI)—too low to power modern civilization [52–55].


3.1.4. Problems with Batteries and Other Storage


There are four primary types of commercially proven, grid-scale energy storage:
pumped hydroelectric storage, compressed air energy storage, advanced battery energy
storage, and flywheel energy storage. Pumped hydroelectric storage is possible only if
hydroelectric dams are part of the system. Flywheel energy storage is used more for
power management than long-term energy storage. Of the remaining two, compressed
air storage is deployed at only two power plants in the world, with likely little expansion
since it is quite inefficient and relies on large underground cavities with specific geological
characteristics [29,56,57]. Only a few power plants in the United States have operational
battery storage, accounting for 800 MW of power capacity [56,58]. Consider that the United
States consumes around 4000 terawatt-hours of electricity every year [59], or 563 times the
existing battery storage capacity.


An entire year of production from the world’s largest lithium-ion battery manufac-
turing facility—Tesla’s $5 billion Gigafactory in Nevada—could store only three minutes’
worth of annual U.S. electricity demand [32]. Manufacturing a quantity of batteries that
could store just two days’ worth of U.S. electricity demand would require 1000 years
of Gigafactory production [32]. Storing only 24 h worth of U.S. electricity generation in
lithium batteries would cost $11.9 trillion, take up 345 square miles, and weigh 74 million
tons [29]—at enormous ecological cost. A battery-centric future means mining gigatons of
rare-earth mineral ores. For every kilogram of battery, 50–100 kg of ore needs to be mined,
transported, and processed [60]. Constructing enough lithium batteries to store only 12 h’
worth of daily power consumption would require 18 months’ worth of global primary
energy production and the entire global supply of several minerals [29].


Battery chemistry is complex, and improvements in one characteristic (e.g., energy
density, power capability, durability, safety, or cost) always come at a cost to another. The
monitoring and cooling systems and the steel used to encase the flammable lithium (other
types of batteries are also flammable) weigh 1.5 times as much as the battery itself [29].
Batteries lose capacity over time, are negatively impacted by temperature extremes, pose
safety issues that internal combustion engines do not [61], and have a poor energy-to-
weight ratio [62]. Batteries also have higher GHG emissions than internal combustion
engines [63].


Not all vehicles and machinery used today can be powered by batteries. Small cranes,
a crawler crane [64], light and some heavy-duty construction equipment, and passenger
cars can be powered by batteries. However, other large cranes (used to load and unload
cargo and in large construction projects, mining operations, and more), container and other
large ships, airplanes, and heavy-duty trucks cannot [29,60]. Sripad and Viswanathan [65]
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concluded that the Tesla Semi concept vehicle is technically infeasible given current lithium-
ion battery technology and is likely financially prohibitive. Tesla CEO Elon Musk stated
in early 2021 that production was on hold due to battery cell unavailability and lack of
profitability [66].


Batteries have a life span of around 5 to 15 years, creating an additional, significant
waste management problem [20]. They cannot be disposed of in landfills due to their
toxicity and are one of the fastest-growing contributors to e-waste streams. Only 5% of all
lithium batteries are recycled.


3.1.5. Problems with Wind Power


The large metal wind turbines that have become ubiquitous today are composed
primarily of steel towers, fiberglass nacelles and blades, and multi-element generators
and gearboxes that contain large amounts of steel (iron) and copper. Roughly 25% of all
large wind turbines use permanent magnet synchronous generators (PMSGs)—the latest
generation technology that uses the rare earth metals neodymium (Nd), praseodymium
(Pr), dysprosium (Dy), and terbium (Tb). The remaining 75% of operating wind turbines
use some form of conventional magnetic generator. Employment of PMSGs is expected to
grow given their post-implementation advantages [67].


Steel production is dependent on coal. Steel is an alloy of iron and carbon, the latter
contributed by metallurgical, or coking, coal. The production of coke from metallurgical
coal requires temperatures around 1800 ◦F (1000 ◦C). Combining coke and iron to make
steel then requires blast furnaces at temperatures of 3100 ◦F (1700 ◦C). On average, 1.85 tons
of CO2 are emitted for every ton of steel produced [25].


Mining and processing the rare earth metals now common in most wind turbines
produces significant toxic waste. Many rare earth metals are bound up in ore deposits that
contain thorium and uranium, both of which are radioactive [68]. Sulfuric acid is used to
isolate the rare earth metals from the ore, exposing the radioactive residue and producing
hydrofluoric acid, sulfur dioxide, and acidic wastewater [68,69]. One ton of radioactive
waste is produced for every ton of mined rare earth metals. Rare earth metal processing for
wind turbines already generates as much radioactive waste as the nuclear industry [69].


A typical 3 MW wind turbine weighs anywhere from 430 to 1200 tonnes [70]. All
components must be transported by large trucks from manufacturing to installation sites
and then erected using enormous cranes once on-site. As previously noted, neither heavy-
duty trucks nor cranes can yet operate on battery power. As shown later, electrified freight
on a Paris Agreement schedule (~50% emissions reductions by 2030) is improbable, if not
impossible.


Massive concrete bases—often requiring more than 1000 tons of concrete and steel
rebar and measuring 30 to 50 feet across and anywhere from six to 30 feet deep—are
needed to fix the tower to the ground. Heavy-duty fossil powered machinery is required
to excavate the site. Cement, which is the primary ingredient in concrete, is produced in
industrial kilns heated to 2700 ◦F (1500 ◦C). At least one ton of CO2 is emitted for every ton
of cement produced [71], and the cement must then be transported on fossil-fueled trucks
to the installation site.


A 3.1 MW wind turbine creates anywhere from 772 to 1807 tons of landfill waste, 40 to
85 tons of waste sent for incineration, and about 7.3 tons of e-waste [20]. Wind turbine
blades, made of composite materials, are completely unrecyclable at present [28].


Finally, while superior to solar PV, neither onshore nor offshore wind power has an
EROEI >3:1—far less than necessary to sustain modern civilization [52].


3.1.6. Eco-Impacts of Hydropower


Large hydroelectric dams have enormous ecological impacts [72]. They disrupt water
flow, degrade water quality, block the transport of vital nutrients and sediment, destroy
fish and wildlife habitat, impede the migration of fish and other aquatic species, and
compromise certain recreational opportunities. Reservoirs slow and broaden rivers, making
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them warmer. Many dams are not operating efficiently, are not up to environmental
standards, produce less energy over time, and are in need of significant repairs [73–75].


3.1.7. Problems with Nuclear


To meet the anticipated primary energy demand in 2050—assuming 60% emissions
reductions from 2004 levels—approximately 26,000 1-GW nuclear power plants would have
to be built. The world currently has 449, many of which are nearing the end of their lives
and will soon face decommissioning [76]. The EROI and materials for facility construction
and operation aside, the enormous financial costs, regulatory time frames, social opposition,
and waste disposal hurdles make the all-nuclear option a practical impossibility [76].


Only two prototype Generation IV “intrinsically safe” reactors have been built, one in
China and one in Russia, with significant R&D remaining and commercialization forecasted
to be two to three decades out [77]. Even though Generation IV reactors use fuel more
efficiently and can even use some nuclear waste, claims about greatly reduced radioactive
waste are misleading [78]. The narrow focus on reduced actinides is irrelevant since it is
other fission byproducts that are of the greatest concern for long-term safety. Moreover, the
fuel retreatment process to reduce actinide quantities relies on exceptional technological
requirements and itself generates waste that must be disposed of.


Small modular reactors (SMRs) would offer the benefits of a smaller size and trans-
portability but are still in the R&D phase and pose two major problems [79]. Just as with
large wind turbines, SMRs need to be transported long distances, which is not possible
without large fossil-fueled trucks and cranes. Additionally, SMRs still produce the same
radioactive waste products that large reactors do [80].


The holy grail of nuclear fusion continues to be plagued by problems [81]. To replicate
fusion here on Earth, temperatures of at least 100 million degrees Celsius—about six times
hotter than the sun—would be needed. Deuterium and tritium, the fuels available for
Earth-bound fusion, are 24 orders of magnitude more reactive than the ordinary hydrogen
burned by the sun, implying a billion times lower particle density and a trillion times
poorer energy confinement. In Earth-bound fusion, energetic neutron streams comprise
80% of the energy output of deuterium–tritium reactions (the only potentially feasible
reaction type). These neutron streams lead to four problems with fusion energy: radiation
damage to structures, radioactive waste, the need for biological shielding, and the potential
for the production of weapons-grade plutonium. Fusion reactors would share other serious
problems that plague fission reactors: daunting water demands for cooling; parasitic
power drains that make it uneconomic to run a fusion plant below 1000 MW; the release of
biologically hazardous, radioactive tritium into the environment; and high operating costs.
Additionally, they require a fuel (tritium) that is not found in Nature and is generated only
by fission reactors.


Nuclear power plants cannot be built without large fossil-fueled cranes and enormous
amounts of concrete, the production of which, as noted, emits a significant amount of CO2
and requires high temperatures that cannot currently be generated without FFs.


3.1.8. Metal Extraction and Its Social Injustices


A shift to the RE technologies covered here would simply increase society’s depen-
dence on non-renewable resources—not just FFs but also more metals and minerals,
adding massive exploitation of the geosphere to the existing over-exploitation of the
atmosphere [17]. The demand for minerals is expected to rise substantially through 2050.
Hund et al. [18] project increases of up to 500% from 2018 production levels, particularly
for those used in energy storage (e.g., lithium, graphite, and cobalt), and a recent Inter-
national Energy Agency (IEA) [82] report estimates that reaching “net zero” globally by
2050 would require six times the amount of mineral resources used today. This would
entail a quantity of metal production—requiring considerable FF combustion—over the
next 15 years roughly equal to that from the start of humanity until 2013 [17].







Energies 2021, 14, 4508 10 of 19


The explosion in demand is already underway. Michaux [19] shows that the pro-
duction/consumption of industrial minerals increased by 144% between 2000 and 2018;
precious metal consumption is up by 40% and base metal consumption by 96%. However,
both the rate of mineral discovery and the grade of processed ores are well into decline.
Michaux concludes that “global reserves are not large enough to supply enough metals
to build the renewable non-fossil fuels industrial system or satisfy long term demand
in the current system”. Clearly, without extraordinary advances in mining and refining
technology, the 10% of world energy consumption currently used for mineral extraction
and processing would rise as poorer and more remote deposits are tapped [17].


Social injustices abound in the production of current so-called RE technologies, con-
founding demands for social justice in the energy transition. Much of the mining and
refining of the material building blocks of so-called renewables takes place in developing
countries and contributes to environmental destruction, air pollution, water contamination,
and risk of cancer and birth defects [20]. Low-paid labor is often the norm, as is gender
inequality and the subjugation and exploitation of ethnic minorities and refugees [20].
Mining often relies on the exploitation of children, some of whom are exposed to risks of
death and injury, are worked to death in e-waste scrapyards, or drown in waterlogged
pits [20]. Land grabs and other forms of conflict and violence are routinely linked to climate
change mitigation efforts around the world [21]. In short, while so-called RE technologies
may deliver cleaner point-of-use conditions in the Global North, substantial ecological
costs and social damage have been displaced to the Global South [20]. As the push for
“green” energy and technology intensifies, such harms are increasingly spilling over into
North America and Europe [21].


3.1.9. Problems with Technological Carbon Sequestration


Carbon capture and storage (CCS) and direct air capture (DAC) are widely advanced
as mechanisms for removing carbon. Like all other so-called RE technologies, both carry
hidden costs and problems. CCS presupposes the continued use of FFs, which is problem-
atic given FFs’ rapidly declining EROI and environmental and human health concerns.
Both CCS and DAC pose energetic, ecological, resource, and financial problems. Over their
life cycles, some technologies emit more CO2 than they capture [83]. It would cost around
$600 billion to capture and sequester 1 Gt of carbon [84]. The largest DAC facility in the
world captures only 4000 t CO2 per year, which is 0.000004 Gt [83]. A larger plant is now
being engineered but will still capture only one Mt (0.001 Gt) of CO2 annually [85]. These
quantities are minuscule in comparison to what is needed: the world emitted roughly
38 Gt CO2 in 2019 [86]. Vast quantities of natural resources and land would be needed to
scale up such operations. “Renewably” powered DAC alone would use all wind and solar
energy generated in the United States in 2018—and this would capture only one-tenth of a
Gt of CO2 [83]. Advocates of CCS and DAC also largely ignore their ecological impacts,
including the transportation, injection, and storage of CO2 in the Earth, as well as potential
groundwater contamination, earthquakes, and fugitive emissions.


3.1.10. Hidden Fossil Fuel Subsidy


Every so-called RE technology today is subsidized by FFs throughout its entire life
cycle. The metals and other raw materials are mined and processed using petroleum-fueled,
large-scale machinery. These metals and raw materials are transported around the world
on cargo ships that burn bunker fuel and on trucks that are powered by diesel and travel
on roads constructed with FFs. Manufacturing processes use very high temperatures that
can only be generated reliably and at scale from FFs. Finished products are transported
from manufacturing to installation sites on trucks powered by diesel and, in the case of
industrial-scale wind turbines, nuclear facilities, and hydroelectric dams, erected on-site
with large petroleum-fueled machinery. At the end of their lives, they are then decon-
structed, oftentimes with FFs, and transported to landfills or recycling facilities on large
petroleum-fueled trucks. There is no possibility that all these FF-demanding processes
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can be replaced by renewable electricity in the foreseeable future, let alone on a schedule
consistent with the Paris Agreement.


3.1.11. Performance Gains in Energy Extraction


Moore’s Law, which states that the number of transistors on a microprocessor chip will
double every two years or so, has driven the information technology revolution for 60 years.
This accounts for the billion-fold exponential increase in the efficiency of microchips in
storing and processing information.


Moore’s Law is sometimes used to assure society that there can be equivalent expo-
nential increases in future renewable energy output [32]. Regrettably, the analogy does not
hold—Moore’s law is irrelevant to the physics of energy systems. Combustion engines
are subject to the Carnot Efficiency Limit, solar cells are subject to the Shockley–Queisser
Limit, and wind turbines are subject to the Betz Limit. Bound by the Shockley–Queisser
Limit, a conventional, single-junction PV cell can convert a maximum of only about 33% of
incoming solar energy into electricity (multi-layered solar cells could theoretically double
this efficiency but can be orders of magnitude more expensive; useful in space exploration,
they are impractical for large-scale terrestrial applications) [87,88]. State-of-the-art commer-
cial PVs achieve just over 26% conversion efficiency—close to their theoretical efficiency
limit. The Betz Limit states that the theoretical maximum efficiency of a wind turbine is
just over 59%, meaning that blades can convert at most this amount of the kinetic energy in
wind into electricity [89,90]. Turbines today exceed 45% efficiency, again making additional
gains difficult to achieve.


Starry-eyed optimists who argue that the amount of solar radiation that reaches the
Earth’s surface far exceeds global energy consumption confuse total energy flow with
practical harvestability and thus generally ignore the limiting laws of physics.


3.1.12. The Liquid Fuels Question


Liquid fuels currently account for 81% of non-electric global energy consumption. It
is highly unlikely that synthetic liquid fuel substitutes for FFs can be produced sustainably
in any more than small quantities for niche applications. This is highly problematic, as
modern urban civilization is dependent on highway transportation for essential supplies.
As noted above, battery-powered cars and, in particular, trucks have serious limitations
and raise many questions regarding resource use and manufacturing. We must also ask
how asphalt roads and highways—made of petroleum-based products and laid with heavy
machinery—will be maintained and built in the future. Like the bright green dream of
electrified transportation, synthetic substitutes for liquid FFs pose myriad problems.


3.1.13. Biofuels vs. Food Production


The current population—and projected growing populations—can only be fed by
using an array of fossil-fueled subsidies. The FF-based synthetic pesticides, herbicides,
and fungicides, not to mention the petroleum-fueled heavy machinery, responsible for
The Green Revolution have allowed for much higher agricultural outputs per unit of
land area—at great ecological cost—than was previously attainable. Today’s global food
distribution system also relies on liquid-fossil-powered transportation and refrigeration
systems. Clearly, removing FFs from the agricultural system would result in significantly
reduced output. Even if a global one-child policy were enacted soon, we would still have
eight to 3.5 billion mouths to feed by the end of the century [91]. Even under such an
optimistic scenario, virtually every square inch of arable land would have to be dedicated
to food production. This would ethically prohibit the widescale production of fuels like
bioethanol and biodiesel. (It is scandalous that 40% of the U.S. corn crop is dedicated to
heavily subsidized, carbon-emitting ethanol production, with virtually no net energy gains
over the history of its production [92,93]). The delay in enacting, or the absolute failure to
enact, fertility reduction policies, particularly in high-fertility countries, raises the specter
of an even more dire scenario.
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3.1.14. The Pipedream of Other Synthetic Fuels


Algae is not a solution to our liquid fuel needs [29]. More energy is consumed to
cultivate the algae than it usefully generates. Major technical difficulties still need to be
overcome despite 60 years of research. Protozoans that invade a pond can eat all the algae
within 12–18 h. The National Research Council concluded that scaling up algal biofuel
production to replace even 5% of U.S. transportation fuel would place unsustainable
demands on energy, water, and nutrients. The U.S. Department of Energy found that
“systems for large-scale production of biofuels from algae must be developed on scales
that are orders of magnitude larger than all current world-wide algal culturing facilities
combined”.


Nor is synthetic hydrogen an option. As discussed earlier, hydrogen is also a net
energy sink and is extremely difficult to transport and store.


3.1.15. Electrification of Transportation


Electrifying the rail freight system seems improbable [29]. The current U.S. fleet of
25,000 mostly diesel–electric locomotives would use as much grid electricity as 55 million
electric cars. Electrifying major routes (160,000 of the 200,000 miles of tracks) would require
the energy equivalent of that generated by 240 power plants (keeping in mind, too, that
railway load is one of the most difficult for an electric utility to cope with). It would also
require a national grid—which does not yet exist—or at least a much-expanded grid.


An all-electric passenger rail system is equally improbable. Just as with freight, it
would require an expanded grid. Passenger trains are highly inefficient due to the constant
stopping and accelerating [94] and are extremely costly. California’s planned high-speed
rail connecting the length of the state was originally estimated to cost $33 billion but, by
2019, the price tag had ballooned to $79 billion. Annual operation and maintenance costs
are currently pegged at $228 million [95].


With accelerating climate change, possible food shortages, no viable alternatives to
FFs, and the time when “the trucks stop running” not far off [29], the prospects for our
globalized, transport-based, just-in-time urbanized civilization are dire [96].


4. Summary and What Might Actually Salvage Civilization


We have exposed fatal weaknesses in society’s dominant aspirational pathway for
combating climate change. The GND illusion paints a picture of “affordable clean energy”
that ignores innumerable costs that cannot be afforded by any reasonable measure. It
suggests solutions to the climate–energy conundrum that are impossible to deliver with
current technologies, and certainly not within the timeframe specified by the IPCC and
Paris Agreement.


Not only is the GND technically flawed, but it fails to situate climate disruption within
the broader context of ecological overshoot. Anthropogenic climate change is merely one
symptom of overshoot and cannot be treated in isolation from the greater disease. The
GND offers little more than a green-washed version of the unsustainable growth-based
status quo. Even if feasible, its operationalization would only exacerbate human ecological
dysfunction.


What, then, might actually salvage a fossil-dependent world in overshoot? The answer
is both stunningly simple and wretchedly complex: the world must abandon neoliberal
capitalism’s material growth imperative and face head-on that material life after fossil fuels
will closely resemble life before fossil fuels. Put another way, we must act on the ecological
imperative to achieve one-Earth living. This entails moving on three broad fronts.


4.1. Energy Realism


First, we must relinquish our faith in modern high technology and instead shift our
attention to understanding what a genuinely renewable energy landscape will look like.
As noted, the so-called RE technologies being advanced as solutions are neither renewable
nor possible to construct and implement in the absence of FFs. They are not carbon
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neutral and will simply increase human dependence on non-renewable resources and
cause unacceptable social and environmental harm.


Truly renewable energy sources will be largely based on biomass (especially wood),
simple mechanical wind and water generation, passive solar, and animal and human labor.
This means society will have to innovate and adapt its way through major reductions in
energy supply. The upside is that new variants on old extraction technologies will be more
ecologically sophisticated than today’s so-called renewables, closely tuned to essential
needs, and cognizant of the conservation imperative. On this latter point, it is important to
highlight that approximately 62% of energy flow through the modern economy is wasted
through inefficiency [97], and more still is wasted through trivial or at least non-essential
uses (think leaf-blowers and recreational ATVs). Globally, per capita energy consumption
has increased nine-fold since 1850, though perceived well-being certainly has not. Together,
these facts show there is much latitude for painless reductions in energy use.


A reduction in energy means there will be a resurgence in demand for human muscle
and draft animals. Denizens of FF-rich societies tend to forget that that industrial energy
now does the work that people and animals used to do. How many Americans are
conscious of the fact that they have hundreds of “energy slaves”, per capita, in continuous
employment to provide them with goods and services they have come to take for granted?
According to Hagens and White [98], if we ignore nuclear and hydropower electricity,
“99.5% of ‘labor’ in human economies is done by oil, coal, and natural gas” (for a summary
of the energy slave concept and various definitions, see [99]). It is again important to
highlight the silver lining accompanying this shift. More human labor will mean more
physically active lives in closer contact with each other and Nature, which can restore our
shattered sense of well-being and connection to the land. Similarly, a waning focus on
material progress will allow for emphasis to shift to progress of the mind and spirit—largely
untapped frontiers at present with unlimited potential.


On the draft animal side, the number of working horses and mules in the United States
peaked at 26 million around 1915—when the human population was about 100 million—
only to be gradually replaced by fossil-powered farm and industrial equipment [100].
Should the United States again become as dependent on animal labor, the country may
once more need this many draft animals if the population shrinks to 100 million. If human
numbers remain in the vicinity of 2021’s population of 333 million, the required horse/mule
population might be as high as 87 million and require around 172 million acres of land for
range and fodder production (note that of the five to 10 million horses in the United States
today, only about 15% are working farm or ranch animals [100]).


4.2. Population Reduction


The second front in a one-Earth living strategy is a global one-child fertility standard.
This is needed to reduce the global population to the one billion or so people that can thrive
sustainably in reasonable material comfort within the constraints of a non-fossil energy fu-
ture and already much damaged Earth [101,102]. Even a step as seemingly bold as this may
be insufficient to avoid widespread suffering, as such a policy implemented within a decade
or two would still leave us with about three billion souls by the end of the century [91].
Failure to implement a planned, relatively painless population reduction strategy would
guarantee a traumatic population crash imposed by Nature in a climate-ravaged, fossil-
energy-devoid world. (A human population crash imposed by a human-compromised
environment (not Nature) may already be underway. Controversial studies have docu-
mented evidence of falling sperm counts (50%+) and other symptoms of the feminization of
males, particularly in western countries, caused by female-hormone-mimicking industrial
chemicals; see, for example, [103]).


Concerns over the restriction of procreative freedom, racism, and physical coercion
that dominate much of the present discourse on population reduction must be put into
perspective. Population is an ecological issue that, if left unchecked, can have catastrophic
consequences. The human population growth curve over the past 200 years resembles the
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boom, or “plague”, phase of the kind of population outbreak that occurs in non-human
species under unusually favorable ecological conditions (in our case, the resource bounty
made available by abundant cheap energy). Plague outbreaks invariably end in collapse
under the pressure of social stress or as crucial resources are depleted [104].


Previous cultures have recognized this fact, along with the need for population reg-
ulation, for thousands of years [105,106]. A judicious balance between the freedom and
well-being of individuals and society involves knowing when to arc nimbly between these
poles as circumstances change. There is perhaps no greater rallying cry for the restriction of
certain individual freedoms than the imminent threat of global social–ecological collapse.


Though it hardly seems worth stating, a universal one-child policy applied globally
is not discriminatory. Moreover, it is entirely justified when the restoration of ecological
integrity for the well-being of present and future generations—of humans and non-humans
alike—is the motivation. Fortunately, there is a full toolbox of socially just and humane
tools for bringing about the necessary population reduction [107,108]. That some inhumane
practices have been used in particular circumstances historically is no reason to ignore the
gravity of contemporary overshoot and the ample mechanisms available for sustainable
population planning. When it comes to both the environmental and social aspects of over-
shoot, no other single individual action comes close to being as negatively consequential as
having a child [109].


We should note that the human population at carrying capacity is a manageable
variable whose magnitude will depend, in part, on society’s preferred material standard of
living. This is a finite planet with limited productive capacity. A constant, sustainable rate
of energy and material throughput will obviously support fewer people at a high average
material standard than it will at a lower material standard.


We cannot stress enough that a non-fossil energy regime simply cannot support
anywhere close to the present human population of nearly eight billion; this urgently
necessitates reducing human numbers as rapidly as possible to avoid unprecedented
levels of social unrest and human suffering in the coming decades. (This flies in the face
of mainstream concerns that the falling fertility rate in many (particularly high-income)
countries is cause for alarm; see, for example, [110]).


4.3. Radical Societal Contraction and Transformation


The third major front of a one-Earth sustainability strategy is a fully transformative
plan to reshape the social and economic foundations of society while simultaneously
managing a systematic contraction of the human enterprise (the latter to be consistent
with Global Footprint Network estimates that humanity is in 75% overshoot). This is
necessitated, in part, by the need to phase out fossil energy within a set time and carbon
budget. (The situation is becoming increasingly urgent; Spratt et al. [111] argue that little
or no budget exists to remain even within 2 ◦C). Whatever the identified FF budget, it
must be rationed and allocated to: (1) essential uses, such as agriculture and essential
bulk transportation; and (2) de-commissioning hazardous fossil-based infrastructure and
replacing it with renewable-based infrastructure and supply chains.


Other elements of such a plan would include: (3) economic and political restruc-
turing in conformity with the new energy and material realities (e.g., the cessation of
interest-bearing debt and possibly even a shift to negative interest; a renewed focus on
community building and regional self-reliance; re-localization of essential production and
other economic activities; emphasis on economic resilience over mere efficiency; and a
down-shifting of control over land and resource use to local self-governing bodies); (4)
worker retraining for new forms of work and employment; (5) social planning to ensure
a just allocation and distribution of societal resources, as it is inherently unjust for some
individuals to appropriate much more than their fair share of the Earth’s limited bounty;
(6) planned migrations and resettlement from unsustainable dense urban centers and
vulnerable coastlines; and (7) large-scale ecosystem restoration. Restoration would serve
the multiple purposes of not only creating meaningful employment but also reclaiming
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ecosystem integrity for the benefit of humans and non-humans alike, capturing carbon,
increasing social–ecological resilience, and increasing the stock of biomass available for
human energy consumption. In many respects, this endeavor will resemble Polanyi’s [112]
Great Transformation (about the emergent dominance of neoliberal market economics) in
reverse, all contained within an envelope of ecological necessity.


Actions to embark swiftly, judiciously, and systematically on the transformation will
be of a far greater scale and level of effort than WWII mobilization and will involve
unprecedented levels of global cooperation. In our view, two main conditions must be
satisfied concurrently for such an undertaking to have any chance of succeeding. First,
we must have politicians in office who care about people and the planet (i.e., who are not
beholden to corporate, monied, or otherwise compromised interests) and who are willing
to fight fiercely for ecological stability and social justice. This starts with whom we choose
to elect (politicians do not magically fall into office—we put them there), holding them
relentlessly accountable, and fighting to get money out of politics. Second, history shows
that monied and ruling elites do not relinquish their power willingly—their hand must be
forced. Virtually no important gain has ever been made by simply asking those in power
to do the right thing. Unrelenting pressure must be exerted such that the people and/or
systems in question have no choice but to capitulate to specific, well-thought-out demands.
We must reacquaint ourselves with the revolutionary change-makers of the past who, at
great cost, delivered for us the better world we live in now through intelligent, direct action
and risk-taking.


To adopt a biblical metaphor, it may very well be easier for a camel to go through the
eye of a needle than for humanity to shift its prevailing paradigm and embark on a planned,
voluntary descent from a state of overshoot to a steady-state harmonic relationship with
the ecosphere—in just a decade or two. On the other hand, history shows that virtually
all important achievements have only ever arisen from a dogged pursuit of the seemingly
impossible. To contemplate the alternative is unthinkable.
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The fiftieth anniversary of the first Earth Day of 1970 will be in 2020. As environmentalism has gone mainstream during that half a century, it


has forgotten its early focus and shifted toward green capitalism. Nowhere is this more apparent than abandonment of the slogan popular


during the early Earth Days: “Reduce, Reuse, Recycle”.


The unspoken phrase of today’s Earth Day is “Recycle, Occasionally Reuse, and Never Utter the Word Reduce”. A quasi taboo on saying


“reduce” permeates the lexicon of twenty-first century environmentalism. Confronting the planned obsolescence of everyday products


rarely, if ever, appears as an ecological goal. The concept of possessing fewer objects and smaller homes has surrendered to the worship of


ecogadgets. The idea of redesigning communities to make them compact so individual cars would not be necessary has been replaced by


visions of universal electric cars. The saying “Live simply so that others can simply live” now draws empty stares. Long forgotten are the


modest lifestyles of Buddha, Jesus and Thoreau.


When the word “conservation” is used, it is virtually always applied to preserving plants or animals and virtually never to conserving energy.


The very idea of re-imagining society so that people can have good lives as they use less energy has been consumed by visions of the


infinite expansion of solar/wind power and the oxymoron, 100% “clean energy”.


But wait, can anyone really challenge the belief that solar and wind power are inherently clean? Yes, and that is the crux of the problem.


Many have become so distraught with looming climate catastrophe that they turn a blind eye to other threats to the existence of life.


Shortsightedness by some who rightfully denounce “climate change denial” has led to a parallel unwillingness to recognize dangers built


into other forms of energy production, a problem which can be called “clean energy danger denial”.


Obviously, fossil fuels must be replaced by other forms of energy. But those energy sources have such negative properties that using less


energy should be the beginning point, the ending point and occupy every in-between point on the path to sane energy use. What follows


are “The 15 Unstated Myths of Clean, Renewable Energy”. Many are so absurd that no one would utter them, yet they are ensconced within


the assumption that massive production of solar and wind energy can be “clean”.


Myth 1.  “Clean energy” is carbon neutral. The fallacious belief that “clean” energy does not emit greenhouse gases (GHGs) is best


exemplified by nuclear power, which is often included in the list of alternative energy sources. It is, of course, true that very little GHGs are


released during the operation of nukes. But it is wrong to ignore the use of fossil fuels in the construction (and ultimate decommissioning)
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of the power plant as well as the mining, milling, transport and eternal storage of nuclear material. To this must be added the fossil fuels


used in the building of the array of machinery to make nukes possible and the disruption of aquatic ecosystems from the emptying of hot


water.


Similarly, examination of the life cycle of producing “clean” energy reveals it requires machinery that is heavily dependent on fossil fuels.


Steel, cement and plastics are central to renewable energy and have heavy carbon footprints. One small example: The mass of an industrial


wind turbine (https://www.lowtechmagazine.com/2019/06/wooden-wind-turbines.html?


utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-


tech+Magazine)) is 90% steel.


Myth 2. “Clean energy” is inexhaustible because the sun will always shine and the wind will always blow. This statement assumes that all


that is needed for energy is sunshine and wind, which is not the case. Sunshine and wind do not equal solar power and wind power. The


transformation into “renewable” energy requires minerals which are non-renewable and difficult to access.


Myth 3. “Clean energy” does not produce toxins. Knowledge that the production of fossil fuels is associated with a high level of poisons


should not lead us to ignore the level of toxins involved in the extraction and processing of lithium, cobalt, copper, silver, aluminum,


cadmium, indium, gallium, selenium, tellurium, neodymium, and dysprosium. Would a comparison of toxins associated with the production


of clean energy to fossil fuels would be an open admission of the dirtiness of what is supposed to be “clean?”


Another example: “Processing one ton of rare earths necessary for alternative energy produces 2,000 tons of toxic waste


(https://www.counterpunch.org/2019/06/03/chinas-rare-earth-trade-card/).” Similar to what happens with Myth 2, toxins may not be


produced during the operation of solar and wind power but permeate other stages of their existence.


Myth 4. “Clean energy” does not deplete or contaminate drinkable water. Though water is usually thought of for agriculture and cooling in


nuclear power plants, it is used in massive amounts for manufacturing and mining. The manufacture of a single auto requires 350,000 liters


of water (https://www.bing.com/search?


q=blue+gold%3A+world+water+wars+film&form=EDGEAR&qs=AS&cvid=16bb3405989e44e59fe16f897c33e9e1&cc=US&setlang=en-


US&elv=AXK1c4IvZoNqPoPnS!QRLOPJvFVb1PPYPfB*xZ2l44blcwo5opmgw8IHANg8kK9ggJaGms7KTKDGg0jdgzXTJtWUyZGJbKXS7ikCM*26eAhB&plvar=0)


In 2015, the US used 4 billion gallons of water for mining (https://www.fluencecorp.com/mining-industry-water-use/) and 70% of water comes


from groundwater. Water is used for separating minerals from rocks, cooling machinery and dust control. Even industry apologists admit


that “Increased reliance on low ore grades means that it is becoming necessary to extract a higher volume of ore to generate the same


amount of refined product, (http://ccsi.columbia.edu/files/2014/05/CCSI-Policy-Paper-Leveraging-Mining-Related-Water-Infrastructure-for-


Development-March-2014.pdf) which consumes more water.”Julia Adeney Thomas points out that “producing one ton of rare earth ore (in


terms of rare earth oxides) produces 200 cubic meters of acidic wastewater (https://www.asiaglobalonline.hku.hk/anthropocene-climate-


change/).”


Myth 5. “Clean energy” does not require very much land usage. In fact, “clean” energy could well have more effect on land use than fossil


fuels. According to Jasper Bernes, 2To replace current US energy consumption with renewables, you’d need to devote at least 25-50 % of the


US landmass to solar, wind, and biofuels (https://communemag.com/between-the-devil-and-the-green-new-deal/).”


Something else is often omitted from contrasts between energy harvesting. Fossil fuel has a huge effect on land where it is extracted but


relatively little land is used at the plants where the fuel is burned for energy. In contrast, solar/wind power requires both land where raw


materials are mined plus the vast amount of land used for solar panels or wind “farms.”


Myth 6. “Clean energy” has no effect on plant and animal life. Contrary to the belief that there is no life in a desert, the Mojave is teeming


with plant and animal life whose habitat will be increasingly undermined as it is covered with solar collectors. It is unfortunate that so many


who express concern for the destruction of coral reefs seem blissfully unaware of the annihilation of aquatic life wrought by deep sea
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mining of minerals (https://grist.org/article/clean-energy-requires-rare-metals-should-we-mine-the-ocean-floor-to-get-them/?


utm_medium=email&utm_source=newsletter&utm_campaign=daily) for renewable energy components.


Wind harvesting can be a doomsday machine for forests. As Ozzie Zehner warns: “Many of the planet’s strongest winds rip across forested


ridges. In order to transport 50-ton generator modules and 160-foot blades to these sites, wind developers cut new roads. They also clear


strips of land (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy) “for power lines and


transformers. These provide easy access to poachers as well as loggers, legal and illegal alike.”


As the most productive land for solar/wind extraction is used first, that requires the continuous expansion of the amount of land (or sea bed)


taken as energy use increases. The estimate that 1 million species could be made extinct in upcoming decades will have to be up-counted to


the extent that “clean” energy is mixed in with fossil fuels.


Myth 7. “Clean energy” production has no effect on human health. Throughout the centuries of capitalist expansion workers have struggled


to protect their health and families have opposed the poisoning of their communities. This is not likely to change with an increase in “clean”


energy. What will change is the particular toxins which compromise health.


Creating silicon wafers for solar cells “releases large amounts of sodium hydroxide and potassium hydroxide. Crystalline-silicon solar cell


processing involves the use or release of chemicals such as phosphine, arsenic, arsine, trichloroethane, phosphorous oxycholoride, ethyl vinyl


acetate, silicon trioxide, stannic chloride, tantalum pentoxide, lead (https://www.questia.com/library/120075432/green-illusions-the-dirty-


secrets-of-clean-energy), hexavalent chromium, and numerous other chemical compounds.” The explosive gas silane is also used and more


recent thin-film technologies employ toxic substances such as cadmium.


Wind technology is associated with its own problems. Caitlin Manning reports on windmill farms in the Trans Isthmus Corridor of Mexico:


“which is majority Indigenous and dependent on agriculture and fishing. The concrete bases of the more than 1,600 wind turbines have


severely disrupted the underground water flows (https://roarmag.org/essays/amlo-in-office-from-megaprojects-to-militarization/?


utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+roarmag+(ROAR+Magazine)) … Despite promises that they could


continue to farm their lands, fences and security guards protecting the turbines prevent farmers from moving freely. The turbines leak oil


into the soil and sometimes ignite … many people have suffered mental problems from the incessant noise.”


Though the number health problems documented for fossil fuels is vastly more than those with solar/wind, the latter have been used on an


industrial scale for a much shorter time, making it harder for links to show up. The Precautionary Principle states that a dangerous process


should be proven safe before use rather than waiting until after damage has been done. Will those who have correctly insisted that the


Precautionary Principle be employed for fracking and other fossil fuel processes demand an equivalent level of investigation for “clean”


energy or give it the same wink and nod that petrochemical magnates have enjoyed?


Myth 8. People are happy to have “clean energy” harvested or its components mined where they live. Swooping windmill blades can


produce constant car-alarm-level noise of about 100 decibels (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-


of-clean-energy), and, if they ice up, they can fling it off at 200 miles per hour. It is not surprising that indigenous people of Mexico are not


alone in being less than thrilled about having them next door. Since solar panels and windmills can only be built where there is lots of sun or


wind, their neighbors are often high-pressured into accepting them unwillingly.


Obviously, components can be mined only where they exist, leading to a non-ending list of opponents. Naveena Sadasivam gives a few


examples from the very long list of communities confronting extraction for “clean” energy components: “Indigenous communities in Alaska


have been fighting to prevent the mining of copper and gold at Pebble Mine in Bristol Bay, home to the world’s largest sockeye salmon


fishery and a crucial source of sustenance. The proposed mine “has been billed by proponents as necessary to meet the growing demand


for copper, which is used in wind turbines, batteries, and solar panels (https://grist.org/article/report-going-100-renewable-power-means-a-



https://grist.org/article/clean-energy-requires-rare-metals-should-we-mine-the-ocean-floor-to-get-them/?utm_medium=email&utm_source=newsletter&utm_campaign=daily

https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy

https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy

https://roarmag.org/essays/amlo-in-office-from-megaprojects-to-militarization/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+roarmag+(ROAR+Magazine)

https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy

https://grist.org/article/report-going-100-renewable-power-means-a-lot-of-dirty-mining/?utm_medium=email&utm_source=newsletter&utm_campaign=daily





lot-of-dirty-mining/?utm_medium=email&utm_source=newsletter&utm_campaign=daily). Similar stories are playing out in Norway, where


the Sami community is fighting a copper mine, and in Papua New Guinea, where a company is proposing mining the seabed for gold and


copper.”


Myth 9. No one is ever killed due to disputes over energy extraction or harvesting. When Asad Rehman wrote in May 2019 that


environmental conflicts are responsible for “the murder of two environmental defenders (https://www.independent.co.uk/voices/green-new-


deal-alexandria-ocasio-cortez-corbyn-colonialism-climate-change-a8899876.html) each and every week,” his data was out of date within


two months. By July 2019 Global Witness (GW) had tabulated that “More than three people were murdered each week


(https://www.globalwitness.org/en/campaigns/environmental-activists/enemies-state/) in 2018 for defending their land and our


environment.” Their report found that mining was the deadliest economic sector, followed by agriculture, and water resources such as dams


in third place. Commenting on the GW findings, Justine Calma wrote “Although hydropower has been billed as “renewable energy,” many


activists have taken issue with the fact large dams and reservoirs have displaced indigenous peoples and disrupted local wildlife


(https://grist.org/article/the-deadliest-environmental-causes-in-2018-protesting-mining-agribusiness-dams/?


utm_medium=email&utm_source=newsletter&utm_campaign=daily).


GW recorded one murder sparked by wind power. Murders traceable to “clean” energy will certainly increase if it out-produces energy from


fossil fuels. The largest mass murder of earth defenders that GW found in 2018 was in India “over the damaging impacts of a copper mine in


the southern state of Tamil Nadu (https://www.globalwitness.org/en/campaigns/environmental-activists/enemies-state/). Copper is a key


element for “clean” energy.


Myth 10. One watt of “clean energy” will replace one watt from use of fossil fuels. Perhaps the only virtue that fossil fuels have is that they are


more efficient than solar/wind power because they are relatively easy to store for use. It is not nearly so easy with solar and wind power


because they are intermittent, which means they can be collected only when the sun is shining or the wind is blowing. Thus, solar/wind


energy must be stored and retrieved by complex processes, all of which result in substantial loss of energy. Additionally, the wiring


characteristics of solar panels means that tiny fragments such as dust or leaves can block the surface.


Therefore, their efficiency will be much less under actual operating conditions that they are under ideal lab conditions. A test described by


Ozzie Zehner found that solar arrays rated at 1000 watts actually produced 200-400 watts


(https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy) in the field. Similarly, Pat Murphy notes that


while a coal plant operates at 80-90% of capacity, wind turbines do so at 20-30% of capacity (https://www.resilience.org/stories/2008-07-


26/review-plan-c-pat-murphy-and-small-possible-lyle-estill/). Since they perform much lower than expected, both solar and wind energy


require considerably more land than misleading forecasts predict. This, in turn, increases all of the problems with habitat loss, toxic


emissions, human health and land conflicts.


Myth 11. “Clean energy” is as efficient as fossil fuels in resource use. Processes needed for storing and retrieving energy from intermittent


sources renders them extremely complex. Solar/wind energy can be stored for night use by using it to pump water uphill and, when energy


is needed, letting it flow downhill to turn turbines for electricity. Or, it can be stored in expensive, large and heavy batteries. Wind turbines


“can pressurize air into hermetically sealed underground caverns to be tapped later for power, but the conversion is inefficient and suitable


geological sites are rare (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy).” Daniel Tanuro


estimates that “Renewable energies are enough to satisfy human needs, but the technologies needed for their conversion are more


resource-intensive than fossil technologies: it takes at least ten times more metal to make a machine capable of producing a renewable


kWh (http://links.org.au/no-shortcuts-climate-revolution-must-be-ecosocialist) than to manufacture a machine able to produce a fossil


kWh.”


Myth 12. Improved efficiency can resolve problems of “clean energy.” This is perhaps the most often-stated illusion of green energy. Energy


efficiency (EE) is the same as putting energy on sale. Shoppers do not buy less of something on sale, they buy more. Stan Cox describes


research showing that at the same time air conditioners became 28% more efficient, they accounted for 37% more energy use
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(http://www.losingourcool.com/). Findings such as this are due both to users keeping their houses cooler and more people buying air


conditioners. Similarly, at the same time as automobiles showed more EE, energy use for transportation went up. This is because more


drivers switched from sedans to SUVs or small trucks and there were many more drivers and cars on the road.


EE parallels increased use of energy not just because of increased use of one specific commodity, but also because it allows people to buy


other commodities which are also energy-intensive. It spurs corporations to produce more energy-guzzling objects to dump on the market.


Those people who do not want this additional stuff are likely to put more money in the bank and the bank loans out that money to multiple


lenders, many of whom are businesses which increase their production.


Myth 13. Recycling “clean energy” machine components can resolve its problems. This myth vastly overestimates the proportion of materials


that can actually be recycled and understates the massive amount of “clean” energy being advocated. Kris De Decker point out that “a 5


MW wind turbine produces more than 50 tonnes of plastic composite waste (https://www.lowtechmagazine.com/2019/06/wooden-wind-


turbines.html?


utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-


tech+Magazine)) from the blades alone.” If a solar/wind infrastructure could actually be constructed to replace all energy from fossil fuel, it


would be the most enormous build-up in human history. Many components could be recycled, but it is not possible to recycle more than


100% of components and the build-up would require an industrial growth rate of 200%, 300% or maybe much more.


Myth 14. Whatever problems there are with “clean energy” will work themselves out. Exactly the opposite is true. Problems of “clean” energy


will become worse as resources are used up, the best land for harvesting solar and wind power is taken, and the rate of industrial expansion


increases. Obtaining power will become more vastly difficult as there are diminishing returns on new locations for mining and placing solar


collectors and wind mills.


Myth 15. There Is No Alternative. This repeats Margaret Thatcher’s right-wing perspective which is reflected in the claim that “We have to do


something because moving a little bit in the right direction is better than doing nothing at all.” The problem is that expanding energy


production is a step in the wrong direction, not the right direction.


The alternative path to overgrowing “clean” energy is remembering what was outlined before. The concept of conserving energy is an age-


old philosophy embodied in use of the word “reduce.” Those who only see the horrible potential of climate change have an unfortunate


tendency to mimic the behavior of climate change deniers as they themselves deny the dangers of alternative energy.


Kris De Decker traces the roots of toxic wind power not to wind power itself but to hubristic faith in unlimited energy growth: “For more


than two thousand years, windmills were built from recyclable or reusable materials (https://www.lowtechmagazine.com/2019/06/wooden-


wind-turbines.html?


utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-


tech+Magazine)): wood, stone, brick, canvas, metal. If we would reduce energy demand, smaller and less efficient wind turbines would not


be a problem.”


Every form of energy production has difficulties. “Clean, renewable energy” is neither clean nor renewable. There can be good lives for all


people if we abandon the goal of infinite energy growth. Our guiding principle needs to be that the only form of truly clean energy is less


energy.
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Part of the mission of The REAL Green New Deal Project (REALgnd) is to expand the 


scope of inquiry into renewable energy (RE) technologies from a holistic perspective. 


We begin that inquiry with an initial examination of the widely overlooked limitations 


of the RE technologies commonly put forth as solutions (which do not constitute all 


possible RE options). This examination shows that RE cannot deliver the same 


quantity and quality of energy as fossil fuels, that the espoused technologies are not 


renewable, and that producing them—particularly mining their metals and discarding 


their waste—entails egregious social injustices and significant ecological 


degradation. From this, we conclude that the narrative of business-as-usual with a 


technological fix is not possible and that scale-back, transformation, and a re-


assessment of RE options is needed. 


It should be emphasized that comparisons to fossil fuels are not meant as an 


endorsement of their continued use—indeed, REALgnd advocates for their abolition


—but rather as a baseline against which to assess whether RE technologies can 


match their output and versatility. 


Executive Summary
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The world's leadership is mainly advised by specialists who study 


only a part of the system at a time. Instead of the confusion that 


comes from western civilization's…approach of isolating variables in 


tunnel vision thinking, let us here seek common sense overview.


Howard T. Odum


ENERGY, ECOLOGY, AND ECONOMICS


"


"







The challenge with assessing RE is to identify which technologies are both 


sustainable and viable. Sustainability means that it can persist in perpetuity within 


ecological limits with minimal negative environmental impacts. Viability examines 


basic, practical issues for production and implementation.


Within this context, the pat slogan “100% clean energy” must be dispelled. Every 


energy producing technology—no matter how rudimentary or advanced—uses 


inputs from the environment and produces some amount of pollution or ecological 


degradation over the course of its life. Trade-offs must be assessed. Just because 


sunlight and wind are renewable and clean doesn’t mean that harnessing them to 


perform work is.


This paper shows that claims about transitioning our entire energy system at current 


levels of consumption and types of energy use (electricity versus liquid fuel) are 


impossible to deliver. While we inevitably face a future underpinned entirely by 


renewable energy, the question isn’t how to meet current demand in its current form 


(we can’t) but rather to determine: 1) which RE technologies are sustainable and 


viable, 2)  the contexts in which they might be so, and 3) how we might most 


effectively and fairly reduce energy demand, recognizing that the key levers to pull 


on are population size and per capita consumption.


Here we take a first step at pulling back the curtain, shining a light on wild claims, 


and attempting to understand sustainability and viability with eyes wide open.
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We must resist the temptation to only examine 


innovations at their point of deployment or use. We 


need to instead critically assess the entire lifecycle 


or ‘whole system,’ from the front end where metals 


and minerals are extracted to the back end where 


waste streams reside.


Sovacool, Hook, Martiskainen, Brock, and Turnheim


THE DECARBONIZATION DIVIDE


"
"


The green dream only seems clean if we first 


sharply narrow our focus (to one CO2 output 


metric) and then proceed to disregard absolutely 


every other well-established and documented side 


effect, limitation, and long-term risk.


Ozzie Zehner


GREEN ILLUSIONS


"


"







1. Total Final Consumption (TFC) by Source, World 1990-2017 (IEA) 


2. U.S. Energy Consumption by Source and Sector, 2019 (USEIA)


3. What is U.S. Electricity Generation by Source? (USEIA)
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Only 19% of global energy consumption is in 
the form of electricity. The other 81% is in the 
form of liquid fuel for transportation and 
other uses (1). In the U.S., electricity accounts 
for about 17% of energy consumption (2).


There are insurmountable obstacles to


converting even just electricity


consumption alone to renewables.


60.3% fossil fuels


19.7% nuclear


8.4% wind


7.3% hydro


2.3% solar


1.4% biomass


0.4% geothermal


The breakdown of U.S. electricity 


generation in 2020 was (3):



https://www.iea.org/data-and-statistics?

https://www.eia.gov/energyexplained/us-energy-facts/

https://www.eia.gov/tools/faqs/faq.php?id=427&t=3
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BIG PICTURE SANITY CHECK


To provide global electricity consumption from solar panels, the solar cells would 


cost about $11 trillion. The mining, processing, and manufacturing facilities to build 


them would cost about $8 trillion. The batteries to store power for evening use 


would cost $4 trillion. Bringing the total to about $23 trillion. Plus about $125 billion 


per year for maintenance. Actual installed costs for a global solar program would 


cost roughly $252 trillion—about thirteen times the United States GDP. Mining, 


smelting, processing, shipping, and fabricating the panels and their associated 


hardware would yield about 27,000 megatons of CO2. And everyone would have to 


move to the desert, otherwise transmission losses would make the plan unworkable 


(1).


Transitioning the U.S. electrical supply alone away from fossil fuels by 2050 would 


require a grid construction rate 14 times that of the rate over the past half century (2, 


6).


A June 2020 report from the Goldman School of Public Policy at U.C. Berkeley 


describes how the U.S. can virtually liberate its electricity sector from fossil fuels by 


2035 (3). It says that “to achieve the 90% Clean case by 2035, 1,100 GW of new wind 


and solar generation must be built, averaging about 70 GW per year.” What would 


this require?


If we assume wind and solar split the burden evenly, that’s 35 GW of new wind 


and 35 GW of new solar that needs to be built every year until 2035.


Wind: the U.S. added 9.1 GW of wind capacity in 2019 (4). This is 26% of the 35 GW 


of annual additional capacity called for in the report. So, the U.S. would have to 


quadruple its last annual construction of wind turbines every year for the next 15 


years.







But remember –


Despite shortcomings of their own, Clack et al. found that one of the most cited 


studies on 100% electrification in the U.S. is laden with untenable assumptions and 


modeling errors (6), and Heard et al. show that all energy transition studies ignore or 


fail to adequately account for transmission dynamics, including grid expansion, 


frequency control, and voltage management (7).


1. Green Illusions (Zehner), p. 9 (adjusted to reflect electricity consumption only) 


2. The New Energy Economy: An Exercise in Magical Thinking (Mills), p. 6 


3. The 2035 Report (University of California Berkeley)  


4. 2019 Was the U.S. Wind Industry’s Third Strongest Installation Year (Windpower)


5. The US Added 13.3 GW of Solar in 2019, Beating New Wind and Gas Capacity (PV Magazine)


6. Evaluation of a Proposal for Reliable Low-Cost Grid Power With 100% Wind, Water, and Solar 


(Clack et al.)


7. Burden of Proof: A Comprehensive Review of the Feasibility of 100% Renewable-Electricity 


Systems (Heard et al.)


Solar: the U.S. added 13.3 GW of solar PV capacity in 2019 (5), which is 38% of the 


new annual capacity called for in the report. This means that the U.S. would have 


to roughly triple its last annual construction of solar PV every year for the next 15 


years. 


Wind turbines last as little as 15 years and solar panels have an average lifespan 


of around 25 years, so about when the build-out is complete, we would have to 


start all over—which we’re already doing, since the first generation of wind 


turbines are now reaching the end of their operational lives.


This only covers the conversion of U.S. electricity production, ignoring the other 


83% of liquid fossil fuel use.
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http://www.greenillusions.org/

https://media4.manhattan-institute.org/sites/default/files/R-0319-MM.pdf

https://www.2035report.com/?utm_medium=email&_hsmi=2&_hsenc=p2ANqtz-_Fv1XU39cJTj0cTJxa4uVRUm_ma6AJoKL2btL3DayzZMcW4o935OB7agNq_O7NsYvYbgT6josa5CqpvJn7unoh5w_MFg&utm_content=2&utm_source=hs_email)

https://www.windpowerengineering.com/2019-was-the-u-s-wind-industrys-third-strongest-installation-year/#:~:text=2019%20was%20the%20U.S.%20wind%20industry's%20third%20strongest%20installation%20year,-By%20WPED%20Staff&text=The%20wind%20industry%20experienced%20its,power%20capacity%20to%20the%20grid

https://www.pv-magazine.com/2020/03/18/the-us-added-13-3-gw-of-solar-in-2019-beating-wind-and-gas-in-new-capacity/#:~:text=2020,The%20US%20added%2013.3%20GW%20of%20solar%20in%202019,%20beating,capacity%20now%20tops%2076%20GW

https://www.pnas.org/content/114/26/6722

https://www.sciencedirect.com/science/article/pii/S1364032117304495





07


HEAT FOR MANUFACTURING


All manufacturing processes used today—which are responsible for making solar 


panels, high-tech wind turbines, and batteries, not to mention all other modern 


technologies—involve very high temperatures that are currently generated using 


fossil fuels. Despite the critical importance of heat in manufacturing, there is scant 


little information on how it can be generated with RE alone.


As pointed out in subsequent sections, solar panel manufacturing requires 


temperatures in the range of 2,700°F to 3,600°F (1,480°C to 1,980°C), and 


manufacturing the steel and cement that comprise high-tech wind turbines requires 


temperatures ranging from 1,800°F to 3,100°F (980°C to 1,700°C).


According to the U.S. EPA, most existing RE heating technologies can supply heat 


within the lowest indicated temperature range (1).


of industrial heating applications require 


temperatures below 212°F (100°C)


can be met with heat between 212° and 750°F 


(100°C and 400°C)


require temperatures above 750°F (400°C) (1)


30%


27%


43%
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Natural gas, petroleum, electricity, and coal are the current sources of industrial


energy, with natural gas and petroleum being predominant (2). Problems abound


with all potential RE replacements for high-heat industrial manufacturing, which


include bioenergy, hydrogen, geothermal, nuclear, concentrated solar power (CSP),


 solar PV, and wind.


POSSIBLE REPLACEMENTS FOR NATURAL GAS


Biomethane


Biomethane is a near-pure source of methane derived from one of two methods: the


“upgrading” of biogas or gasified woody biomass. Biogas is a mixture of gases that


results from the breakdown of agricultural, livestock, and household waste; sewage


in wastewater treatment plants; and municipal waste. Gasification entails heating


wood in a low oxygen environment to produce synthetic gas, or syngas. The


upgrading process involves removing all gases in the biogas and syngas except for


methane.


Biogas upgrading accounts for roughly 90% of all biomethane production, and all five


commercially viable processes have disadvantages, if not outright roadblocks.


The polyethylene glycol used in one type of physical scrubbing is a derivative of


petroleum, and the other form of water-based physical scrubbing requires


significant amounts of water and electricity (3-4).


Chemical scrubbing involves toxic solvents that are costly and difficult to handle,


and it has a high heat demand (3-5).


Despite low energy and financial inputs (3), membrane separation involves fragile


and short-lived membranes (lasting 5-10 years) (5) and produces relatively low


methane purity (3).


Pressure swing adsorption is a highly complex process (3),(5), and neither


cryogenic separation nor biological methods are yet commercially viable (5-6).
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There are addition problems with feedstock and co-location requirements.


Hydrogen


The single greatest problem with producing hydrogen is that, regardless of method, 


more energy is required to produce and compress the product than it can later 


generate (8-11).


The only viable, large-scale feedstock for hydrogen is natural gas, and the gas 


reforming process requires temperatures ranging from 1,300°F to 1,830°F (700°C to 


1,000°C) (9-12). Gas reforming produces substantial greenhouse gas (GHG) emissions 


and presents numerous problems in the way of leakage, corrosion, and accidental 


combustion (8-9, 12).


Not all upgrading technologies are energetically self-sufficient—many, if not most, 


rely on FF (4).


Upgrading biogas produces CO2 (4-5). Carbon capture and storage is one 


proposal for dealing with the resulting CO2 but presents ecological problems and 


high costs (4).


Gasification is not yet deployed at a large industrial scale (6).


Current waste streams are insufficient to support the widespread use of 


biomethane in the transportation sector, let alone the industrial sector (7). It is 


estimated that the maximum practical contribution of biomethane via biogas and 


gasification is only around 11% of Europe’s current total natural gas consumption 


(6).


Harvesting woody biomass for gasification would have to be judiciously 


considered within the broader context of its sustainable management.


Given the post-FF transportation limitations discussed later, biomethane 


production facilities would have to be co-located with feedstock sites, which 


would then have to be co-located with manufacturing sites.
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POSSIBLE REPLACEMENTS FOR PETROLEUM


Options include bioethanol (ethanol made from corn or other fermented plant


matter) and biodiesel. As discussed later, the land requirements for feeding 8+/-


billion people without FF inputs preclude the large-scale use of cropland and


plant biomass for energy purposes, even if net energy were satisfactory.


POSSIBLE REPLACEMENTS FOR ELECTRICITY


Geothermal


Geothermal systems produce temperatures of around only 300°F (150°C) and


must be located in mountainous regions with active tectonic plate movement or


near volcanic hot spots (13).


Production wells are commonly up to two kilometers deep (13-14)—depths that


can be reached only with fossil-fueled machinery and advanced technologies.


Nuclear


As discussed later, nuclear has massive water and material requirements.


Facilities cannot be built and maintained without fossil-fueled machinery.
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There is the still-unsolved problem of dangerous radioactive waste disposal. 


Much-touted small modular reactors (SMRs) are still in the R&D phase, still produce 


radioactive byproducts that must be disposed of, and pose the problem of 


transportability.


Concentrated solar power (CSP)


Despite theoretical upper temperature limits ranging from 1,800°F to 2,200°F (1,000°C 


to 1,200°C), existing CSP systems generate heat in the range of only 300°F to 570°F 


(150°C to 300°C) (8, 13).


CSP plants typically cost in excess of $1 billion and require around five square miles 


of land (10).


Though they can store thermal energy in molten salt, the on-site salt stores less than 


one day’s worth of electrical supply and almost all CSP plants have fossil backup to 


diminish thermal losses at night, prevent the molten salt from freezing, supplement 


low solar radiance in the winter, and for fast starts in the morning (8, 10).


Solar PV and wind turbines


The DC electricity generated by solar PV and wind can only be stored in batteries, 


which presents serious ecological and practical problems, as discussed later.


POSSIBLE REPLACEMENTS FOR COAL


The only potential replacement for coal is charcoal derived from wood. This poses 


two obvious problems.


The remaining stock of woody biomass—vastly depleted during the Industrial 


Age—is nowhere close to supporting current manufacturing needs, particularly 


recognizing the need to set aside half of Earth’s major eco-regions to ensure the 


functional integrity and health of the ecosphere (15).







12


Such roadblocks impede the electrification of all manufacturing processes that don’t 


already use electricity. Even so, there has been little R&D on massive electrification 


options.


Since most existing fossil-powered equipment would require complex, large-scale 


system re-designs, 100% electrification of manufacturing would be extremely 


difficult, if not impossibly expensive (9).  


1. Renewable Industrial Process Heat (EPA) 


2. Use of Energy Explained (EIA)


3. Technologies for Biogas Upgrading to Biomethane: A Review (Adnan et al.)


4. Environmental Evaluation and Comparison of Selected Industrial Scale Biomethane 


Production Facilities across Europe (Lozanovski et al.)


5. Biogas Upgrading and Utilization: Current Status and Perspectives (Angelidaki et al.)


6. Biomethane: Production and Applications; Green Energy and Technology (Koonaphapdeelert 


et al.)


7. Economic Potential for Substitution of Fossil Fuels with Liquefied Biomethane in Swedish Iron 


and Steel Industry (Ahlström et al.)


8 . Low-Carbon Heat Solutions for Heavy Industry- Sources, Options, and Costs Today (Columbia 


SIPA CGEP)


9. Industrial Heat Decarbonization Roadmap (ICEF) (sandalow)


10. When Trucks Stop Running (Friedemann)


11. Green Illusions, p. 106


12. Hydrogen Fever 2.0 (I) (Turiel)


13. Generation and Use of Thermal Energy in the U.S. Industrial Sector and Opportunities to 


Reduce its Carbon Emissions (JISEA)  


14. Renewable Energy Options for Industrial Process Heat (ARENA) 


15. Nature Needs Half


Even if a sustainable supply of an already-stretched renewable resource were not 


a concern, industrial furnaces/boilers and steel manufacturing equipment are 


specifically designed to function with thermal coal and coke (made from coking 


coal); switching to charcoal would require the redesign and reconstruction of 


entire systems.



https://www.epa.gov/rhc/renewable-industrial-process-heat

https://www.eia.gov/energyexplained/use-of-energy/industry.php

https://www.mdpi.com/2306-5354/6/4/92

https://link.springer.com/article/10.1007/s11367-014-0791-5

https://www.sciencedirect.com/science/article/abs/pii/S0734975018300119

https://www.researchgate.net/publication/338313474_Biomethane_Production_and_Applications

https://www.sciencedirect.com/science/article/abs/pii/S0196890420301795

https://www.energypolicy.columbia.edu/research/report/low-carbon-heat-solutions-heavy-industry-sources-options-and-costs-today

https://www.icef-forum.org/roadmap/

https://crashoil.blogspot.com/2020/11/la-fiebre-del-hidrogeno-20-i.html

https://www.nrel.gov/docs/fy17osti/66763.pdf

https://arena.gov.au/knowledge-bank/renewable-energy-options-for-industrial-process-heat/

https://natureneedshalf.org/
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SOLAR


Manufacturing solar panels uses toxic substances—not to mention lots of energy 


and water—and produces toxic byproducts (1-2).


MONO- AND POLY-CRYSTALLINE SOLAR PANELS


High temperatures are needed at every step of the way. For example, temperatures 


of around 2,700º to 3,600ºF (1,500º to 2,000ºC) are needed to transform silicon 


dioxide into metallurgical grade silicon (3).


Up to half of the silicon is lost in the wafer sawing process.


For every 1 MW of solar produced (4):


Other toxic byproducts, such as trichlorosilane gas, silicon tetrachloride, and 


dangerous particulates from the wafer sawing process, are produced.


About 1.4 tonnes of toxic substances are used, including hydrochloric acid, 


sodium hydroxide, sulfuric acid, nitric acid, and hydrogen fluoride.


About 2,868 tonnes of water are used.


About 8.6 tonnes of emissions are released, 8.1 of which are the perfluorinated 


compounds sulfur hexafluoride (SF6), nitrogen trifluoride (NF3), and 


hexafluoroethane (C2F6), which are tens of thousands of times more potent than 


CO2.
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AMORPHOUS (THIN-FILM) SOLAR PANELS


While the toxic chemicals used to process silicon aren’t used here, thin-film solar 


panels are made with cadmium, which is a carcinogen and genotoxin.


The actual performance of installed solar panels is abysmal (5).


Efficiency rates of solar panels are low (on average around 15%) and almost always 


less than what manufacturers advertise based on laboratory testing.


Inverters (which transform the DC output of solar panels into the AC input required 


by appliances) need to be replaced every five to eight years in residential systems 


and cost roughly $8,000 a piece.


Solar panels have a life span of only 20 to 30 years, making for a massive waste 


management problem.


By the end of 2016, there were roughly 250,000 tonnes of solar panel e-waste 


globally (6), accounting for about 0.5% of the total 50 million tonnes of annual global 


e-waste.


By 2050, solar panels may account for 10% of all e-waste streams and their 


cumulative end-of-life waste may be greater than all e-waste in 2018 (7).


Solar panels are highly sensitive and lose functionality in non-optimal conditions, 


e.g. when there’s haze, if the panels aren’t angled properly, or if any obstructions—


bird droppings, snow, pollutions, etc.—block even small parts of the panel’s 


surface, necessitating regular cleaning.


Solar panels become less efficient as they age, sometimes losing up to 50% of 


their efficiency.
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Recycling


1. Green Illusions, p. 19


2. Solar Energy Isn’t Always as Green as You Think (Mulvaney) 


3. Refining Silicon (PV Education)


4. Environmental Life Cycle Inventory of Crystalline Silicon Photovoltaic Module Production (de 


Wild-Scholten)  


5. Green Illusions, p. 21-24


6. An Overview of Solar Photovoltaic Panels’ End-of-Life Material Recycling (Chowdhury et al.), 


p. 4  


7. The Decarbonisation Divide: Contextualizing Landscapes of Low-Carbon Exploitation and 


Toxicity in Africa (Sovacool et al.), p. 3-4  


8. Global Status of Recycling Waste Solar Panels: A Review (Xu et al.), p. 451  


Requires lots of energy, water, and other inputs, while exposing workers to toxic 


materials that have to be disposed of in the environment in some way.


There are only two types of commercially available solar PV recycling (9), and 


only a handful of recycling facilities exist around the world (8).



https://spectrum.ieee.org/green-tech/solar/solar-energy-isnt-always-as-green-as-you-think

https://www.pveducation.org/pvcdrom/manufacturing-si-cells/refining-silicon

http://www.23dd.fr/images/stories/Documents/PV/ACV_Wild_Scholten_2005.pdf

https://www.sciencedirect.com/science/article/pii/S2211467X19301245

https://www.sciencedirect.com/science/article/pii/S0959378019305886

https://www.sciencedirect.com/science/article/pii/S0956053X18300576
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BATTERIES AND OTHER STORAGE


There are four primary types of commercially proven, grid-scale energy storage:


Pumped hydroelectric storage is for hydroelectric dams only. Flywheel energy 


storage is used more for power management than long-term energy storage. Of the 


remaining two, compressed air storage is deployed at only two power plants in the 


world, with likely little expansion since it relies on large underground cavities with 


specific geological characteristics (1, 3). Only a few power plants in the U.S. have 


operational battery storage, accounting for around 800 MW of power capacity (1-2). 


Consider that the U.S. consumes around 4,000 terawatt-hours of electricity every 


year (or 450,000 MW) (4)—563 times the existing battery storage capacity.


The world’s largest battery manufacturing facility—Tesla’s $5 billion Gigafactory in 


Nevada—could store only three minutes’ worth of annual U.S. electricity demand in 


its entire year of production. Fabricating a quantity of batteries that could store even 


two days’ worth of U.S. electricity demand would require 1,000 years of Gigafactory 


production (5).


Storing just 24 hours’ worth of U.S. electricity generation in the form of lithium 


batteries would cost $11.9 trillion, take up 345 square miles, and weigh 74 million tons 


(3).


Pumped hydroelectric storage


Compressed air energy storage


Advanced battery energy storage


Flywheel energy storage
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A battery-centric future means mining gigatons of materials (not to mention the 


materials that go into building the solar panels and wind turbines themselves).


Roughly speaking, it takes the energy equivalent of about 100 barrels of oil to 


fabricate a quantity of batteries that can store the energy equivalent of a single 


barrel of oil (5).


There are limits to how much energy a battery can store, and no matter the 


advances that are made in battery technology, that energy will always be a fraction 


of that in petroleum (6).


Battery chemistry is complex, and improvements in one criterion (energy density, 


power capability, durability, safety, cost) always come at a cost to another (6).


Batteries are heavy. The monitoring and cooling systems and the steel that is used to 


encase the flammable lithium (other types of batteries are also flammable) weigh 1.5 


times as much as the battery itself (6).


No battery can match the performance of the internal combustion engine (7).


One pound of battery requires 50-100 pounds of materials that need to be mined, 


transported, and processed (5).


To fabricate the quantity of batteries necessary to store only 12 hours’ worth of 


daily power consumption, 18 months’ worth of global primary energy production 


would be needed just to mine and manufacture the batteries—and in the process, 


production limits would be reached for many minerals. Annual production would 


have to be doubled for lead, tripled for lithium, and increased by a factor of 10 or


more for cobalt and vanadium (3).


While fossil fuel delivers an energy-to-weight ratio of 12,000Wh/kg, a 


manganese type lithium-ion battery offers 120Wh/kg, which is one hundred times 


less per weight. Even at a low efficiency of 25%, the internal combustion engine 


outperforms the best battery in terms of energy-to-weight ratio.
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Not all vehicles and machinery that we use today can be powered by batteries.


What can (with the limitations discussed above, such as power delivery, charging 


speed, weight, range, sensitivities to temperature and outdoor exposure, and cost): 


small cranes (with low load capacities used in light duty manufacturing and 


construction), light and some heavy-duty construction equipment, and passenger 


cars.


What can’t: large cranes (used to load and unload cargo, in large construction 


projects, in mining operations, and more), container and other large ships (8), 


airplanes, and medium and heavy duty trucks (9).


Batteries have a life span of around 5 to 15 years, creating an additional, significant 


waste management problem. They cannot be disposed of in landfills due to their 


toxicity, and they are one of the fastest growing contributors to e-waste streams (10).


Only 5% of all lithium batteries are recycled (10).


1. U.S. Grid Energy Storage Factsheet (University of Michigan Center for Sustainable Systems)


2. Most Utility-Scale Batteries in the U.S. are Made of Lithium-Ion (USEPA) 


3. When Trucks Stop Running, 105-109


4. Electricity Domestic Consumption (Global Energy Statistical Yearbook 2020) 


5. The New Energy Economy, p. 12


6. When Trucks Stop Running, p. 60-62


7. Batteries Against Fossil Fuel (Battery University) 


8. Electric Container Ships Are Stuck on the Horizon (Smil) 


9. When Trucks Stop Running, p. 75-78


10. The Decarbonisation Divide, p. 4


The combustion engine delivers full power at freezing temperatures and 


continues to perform well with advancing age, a trait that is not achievable with 


the battery. Batteries may lose 40% of their range in cold weather, and a battery 


that is a few years old may deliver only half its rated capacity.



http://css.umich.edu/factsheets/us-grid-energy-storage-factsheet

https://www.eia.gov/todayinenergy/detail.php?id=41813

https://yearbook.enerdata.net/electricity/electricity-domestic-consumption-data.html

https://batteryuniversity.com/learn/archive/batteries_against_fossil_fuel

https://spectrum.ieee.org/transportation/marine/electric-container-ships-are-stuck-on-the-horizon
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WIND


The large metal wind turbines that have become ubiquitous today are composed 


primarily of steel towers, iron nacelles, and fiberglass blades. Roughly 25% of all 


large wind turbines use permanent magnet synchronous generators (PMSG) inside 


the nacelles—the latest generation technology that uses rare earth metals 


neodymium (Nd), praseodymium (Pr), dysprosium (Dy), and terbium (Tb). The 


remaining 75% of operating wind turbines use some form of conventional magnetic 


generator. Employment of PMSGs is expected to grow given their post-


implementation advantages (1).


Steel production is dependent on coal. Steel is an alloy of iron and carbon, made 


from metallurgical, or coking, coal. The production of metallurgical coal requires 


temperatures around 1,800ºF (1,000ºC). Combining the two materials then requires 


blast furnaces that reach temperatures of 3,100ºF (1,700ºC) (2).


On average, 1.85 tons of CO2 is emitted for every ton of steel produced (3-4).


Fiberglass is a petroleum-based composite material that cannot be recycled (5).


Mining and processing the rare earth metals now common in most wind turbines 


produces significant toxic waste. Many rare earths are bound up in ore deposits that 


contain thorium and uranium, both of which are radioactive (6). Sulfuric acid is used 


to isolate the rare earths from the ore, exposing the radioactive residue and 


producing hydrofluoric acid, sulfur dioxide, and acidic wastewater  (6-7). One ton of 


radioactive waste is produced for every ton of mined rare earths. In one year alone, 


rare earth processing for wind turbines generates just as much radioactive waste as 


the nuclear industry (7).
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For a typical 3 MW wind turbine (8-9):


All require large trucks to be transported from manufacturing to installation sites and 


then large cranes to be erected once on-site. As previously noted, neither can 


operate on battery power. As shown later, electrified freight is improbable, if not 


impossible.


The tower is anywhere from 279 to 345 feet (80 to 105 meters) tall and weighs up 


to 628,000 pounds (285 tonnes)


The rotor weighs about 90,000 pounds (41 tonnes)


The nacelle weights around 154,000 pounds (70 tonnes)


Each blade is about 155 ft (47 meters) long and weighs 27,000 pounds (12 tonnes)


Totaling around 952,000 pounds, or 432 tonnes
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Massive concrete bases—often requiring more than 1,000 tons of concrete and steel 


rebar and measuring 30 to 50 feet across and anywhere from 6 to 30 feet deep—are 


needed to mount the tower to the ground. Large machinery is required to excavate 


the site. Cement, which is the primary ingredient in concrete, is produced in industrial 


kilns heated to 2,700ºF10 (1,500ºC). The cement must then be transported to the 


installation site. At least one ton of CO2 is emitted for every ton of cement produced 


(11).


A 3.1 MW wind turbine creates anywhere from 772 to 1,807 tons of landfill waste, 40 


to 85 tons of waste sent for incineration, and about 7.3 tons of e-waste (12). A 5 MW 


wind turbine contains more than 50 tons of unrecyclable plastic in the blades alone 


(5).


1. Substitution Strategies for Reducing the Use of Rare Earths in Wind Turbines (Pavel et al.), p. 


349 


2. Coal & Steel (World Coal Association) 


3. Steel's Contribution to a Low Carbon Future (World Steel Association) 


4. Industrial Heat Decarbonization Roadmap (ICEF 2019), p. 42


5. How to Make Wind Power Sustainable Again (de Decker)  


6. Radioactive Waste Standoff Could Slash High Tech’s Supply of Rare Earth Elements (Law)


7. Big Wind’s Dirty Little Secret: Toxic Lakes and Radioactive Waste (Institute for Energy 


Research) 


8. Vestas V90-3.0 (Wind Turbine Models)


9. Wind Turbine Blades: Big and Getting Bigger (Composites World) 


10. How Cement is Made (PCA)


11. CO2 Emissions Profile of the U.S. Cement Industry (Hanle), p.9  


12. The Decarbonisation Divide, p. 4



https://www.sciencedirect.com/science/article/pii/S0301420717300077

https://www.worldcoal.org/coal/uses-coal/how-steel-produced

https://www.worldsteel.org/en/dam/jcr:66fed386-fd0b-485e-aa23-b8a5e7533435/Position_paper_climate_2018.pdf

https://www.lowtechmagazine.com/2019/06/wooden-wind-turbines.html

https://www.sciencemag.org/news/2019/04/radioactive-waste-standoff-could-slash-high-tech-s-supply-rare-earth-elements

https://www.instituteforenergyresearch.org/renewable/wind/big-winds-dirty-little-secret-rare-earth-minerals/

https://en.wind-turbine-models.com/turbines/603-vestas-v90-3.0#datasheet

https://www.compositesworld.com/articles/wind-turbine-blades-big-and-getting-bigger

https://www.cement.org/cement-concrete-applications/how-cement-is-made

https://www3.epa.gov/ttnchie1/conference/ei13/ghg/hanle.pdf
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HYDROPOWER


Large hydroelectric dams have enormous ecological impacts (1):


Many dams are not operating efficiently, are not up to environmental standards, are 


in need of significant repairs, or—shockingly—do not even have hydropower capacity 


(1). Empirical evidence has shown that hydroelectric dams produce less energy over 


time, with the global ratio of installed capacity to annual generation declining from 


3.75 in 1993 to 1.43 in 2011 (2).


Whether for these reasons or because they no longer serve their intended purpose, 


some dams are strong candidates for removal (3).


1. Hydropower and Climate Change (American Rivers)


2. Can Renewable Energy Power the Future? (Moriarty and Honnery), p. 5


3. Restoring Damaged Rivers (American Rivers)


They disrupt flows, degrade water quality, block the movement of a river’s vital 


nutrients and sediment, destroy fish and wildlife habitat, impede the migration of 


fish and other aquatic species, and impede recreational opportunities.


Reservoirs slow and broaden rivers, making them warmer.


The environmental, economic, and societal footprint of a dam and reservoir may 


extend well beyond the immediate area, impacting drinking water, recreation, 


fisheries, wildlife, and wastewater disposal.



https://www.americanrivers.org/threats-solutions/energy-development/hydropower-climate-change/

https://www.americanrivers.org/threats-solutions/restoring-damaged-rivers/
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NUCLEAR


Many existing reactors are nearing the end of their lives and will soon face 


decommissioning (1).


To meet global electricity demand, we would need to build anywhere from 14,500 to 


26,000 nuclear power plants (depending on what demand quantities we use). The 


world currently has 449. Energy return on energy invested (EROI) and critical 


materials for facility construction and operation aside, the enormous financial costs, 


regulatory time frames, social opposition, and waste disposal hurdles make this 


daunting option a near—if not outright—impossibility (1).


Only two prototype Generation IV “intrinsically safe” reactors have been built (one in 


China and one in Russia), with significant R&D remaining and commercialization 


forecasted to be two to three decades out (2). Even though Generation IV reactors 


burn fuel more efficiently and can even burn some nuclear waste, claims about their 


greatly reduced radioactive waste have been criticized as misleading, pointing to the 


narrow focus on reduced actinides as irrelevant since:


The holy grail of fusion is plagued by immense problems (4).


To replicate fusion here on Earth, we would need a temperature of at least 100 


million degrees Celsius—about six times hotter than the sun.


It’s other fission byproducts that are of the greatest concern for long-term safety, 


and


The fuel retreatment process to reduce actinide quantities relies on exceptional 


technological requirements and itself generates waste that must be disposed of 


in repositories (3).
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The heavier neutron-rich isotopes of hydrogen, deuterium and tritium, that we are 


using for fusion experiments on Earth are 24 orders of magnitude more reactive than 


the ordinary hydrogen burned by the sun. This means that human-made fusion has 


to work with a billion times lower particle density and a trillion times poorer energy 


confinement than the sun.


In Earth-bound fusion, energetic neutron streams comprise 80% of the fusion energy 


output of deuterium-tritium reactions—the only potentially feasible reaction type, as 


opposed to deuterium-deuterium. These neutron streams lead to four problems with 


nuclear energy:


In addition, fusion reactors would share some of the other serious problems that 


plague fission reactors:


Radiation damage to structures


Radioactive waste


The need for biological shielding


The potential for the production of weapons-grade plutonium 239


Daunting water demands for cooling. A fusion reactor would have the lowest 


water efficiency of any type of thermal power plant, whether fossil or nuclear. 


With drought conditions intensifying around the world, many countries would not 


be able to physically sustain large fusion reactors.


The use of a fuel (tritium) that is not found in nature. Due to technical difficulties in 


recovering tritium from the reaction process, fusion reactors would be dependent 


upon fission reactors, which produce tritium.


Unavoidable on-site power drains that drastically reduce the electric power 


available for sale. Below a certain size (about 1,000 MWe), parasitic power drain 


makes it uneconomic to run a fusion power plant.
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Small modular reactors (SMRs) would offer the benefit of smaller size and 


transportability, and could hypothetically offer a solution to the problem of providing 


heat for manufacturing. But SMRs are still in the R&D phase (5) and pose two main 


problems:


Nuclear power plants can’t be built without large fossil-fueled cranes and enormous 


amounts of concrete, which, as pointed out earlier, emit significant CO2 and require 


high temperatures that cannot currently be generated without fossil fuels.


1. Carbon Civilization and the Energy Descent Future (Alexander and Floyd), p. 61-63


2. When Will Gen IV Reactors Be Built? (GenIV International Forum)  


3. Burning Waste or Playing with Fire? Waste Management Considerations for Non-Traditional 


Reactors (Krall and Macfarlane), p. 330-331  


4. Fusion Reactors: Not What They're Cracked Up to Be (Jassby)


5. Smaller, Safer, Cheaper: One Company Aims to Reinvent the Nuclear Reactor and Save a 


Warming Planet (Cho) 


6. Small Modular Reactors: A Challenge for Spent Fuel Management? (IAEA)


The release of radioactive tritium into the environment. Tritium exchanges with 


hydrogen to produce tritiated water, which is biologically hazardous.


High operating costs.


Just as with large wind turbines, SMRs need to be transported long distances, 


which isn’t possible without large fossil-fueled trucks and cranes.


SMRs still produce the same radioactive waste products that large reactors do (6).



https://www.gen-4.org/gif/jcms/c_41890/faq-2

https://www-tandfonline-com.proxy.lib.pdx.edu/doi/full/10.1080/00963402.2018.1507791

https://thebulletin.org/2017/04/fusion-reactors-not-what-theyre-cracked-up-to-be/

https://www.sciencemag.org/news/2019/02/smaller-safer-cheaper-one-company-aims-reinvent-nuclear-reactor-and-save-warming-planet

https://www.iaea.org/newscenter/news/small-modular-reactors-a-challenge-for-spent-fuel-management
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CARBON CAPTURE & STORAGE


AND DIRECT AIR CAPTURE


Carbon capture and storage (CCS) presupposes the continued use of fossil fuels, 


which we do not consider as an option after the transformation period.


Both CCS and direct air capture (DAC), which removes CO2 directly from the air


through technological as opposed to natural processes, pose energetic, ecological,


resource, and financial problems (1).


Over their life cycle, current technologies emit more CO2 than they capture.


It would cost around $600 billion—for the technology alone—to sequester 1 Gt of 


carbon (2). For context, the world emitted 34 Gt CO2 in 2020.


The amount of carbon currently captured is minuscule compared to what is needed. 


The largest DAC facility in the world captures only 4,000 t CO2 per year, which is only


0.000004 Gt.


Vast quantities of natural resources and land would be needed to scale up such 


operations.


"Renewable"-powered DAC would use all wind and solar energy generated in the 


U.S. in 2018—and this would capture only one-tenth of a Gt of CO2.


Literature and public discussion largely ignores the ecological impacts of CCS and 


DAC, including CO2 transportation and its injection and storage in the Earth as well 


as potential groundwater contamination, earthquakes, and fugitive emissions.


1. Assessing Carbon Capture: Public Policy, Science, and Societal Need (Sekera & Lichtenberger)


2. Cost Plunges for Capturing Carbon Dioxide from the Air (Service)



https://link.springer.com/article/10.1007/s41247-020-00080-5

https://www.sciencemag.org/news/2018/06/cost-plunges-capturing-carbon-dioxide-air
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METAL EXTRACTION


AND ITS SOCIAL INJUSTICES


A shift to the RE technologies covered here would simply increase society’s 


dependence on non-renewable resources—not just FF but also more metals and 


minerals, adding massive exploitation of the geosphere to the existing over-


exploitation of the atmosphere (1).


The demand for minerals is expected to rise substantially through 2050.


However, both the rate of mineral discovery and the grade of processed ores are 


well into decline.


Increases of up to 500% from 2018 production levels are projected, particularly for 


those used in energy storage (e.g., lithium, graphite, and cobalt) (2).


The IEA estimates that reaching “net zero” globally by 2050 would require six 


times the amount of mineral resources used today (3). This would entail a quantity 


of metal production—requiring considerable FF combustion—over the next 15 


years roughly equal to that from the start of humanity until 2013 (1). 


The production and consumption of industrial minerals increased 144% between 


2000 and 2018. Precious metal consumption is up by 40% and base metal 


consumption by 96% (4).


“Global reserves are not large enough to supply enough metals to build the 


renewable non-fossil fuels industrial system or satisfy long term demand in the 


current system” (4).


Without extraordinary advances in mining and refining technology, the 10% of 


world energy consumption currently used for mineral extraction and processing 


would rise as poorer and more remote deposits are tapped (1).







Social injustices abound in the production of so-called RE technologies, confounding 


the need for social justice in the energy transition.


While so-called RE technologies may deliver cleaner point-of-use conditions in the 


Global North, substantial ecological costs and social damage have been displaced 


to the Global South (5) (though such harms are increasingly spilling over into North 


America and Europe (6)).


Much of the mining and refining of the material building blocks of so-called 


renewables takes place in developing countries and contributes to environmental 


destruction, air pollution, water contamination, and risk of cancer and birth defects 


(5).


Low-paid labor is often the norm, as is gender inequality and the subjugation and 


exploitation of ethnic minorities and refugees (5).
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Mining often relies on the exploitation of children, some of whom are exposed to 


risks of death and injury, are worked to death in e-waste scrapyards, or drown in 


waterlogged pits (5).


Land grabs and other forms of conflict and violence are routinely linked to climate 


change mitigation efforts around the world (6).


Deep-sea and volcanic mining are not yet viable, nor are they “green” alternatives to 


conventional mining (7-10).


They are still in the exploratory phase and would thus take too long to produce 


results.


The multi-kilometer deep wells and operations require advanced technology that 


cannot function, let alone be constructed, without FF.


Like all other advanced techno-industrial activities, both processes would involve 


significant ecological degradation/destruction.


1. Metals for a Low-Carbon Society (Vidal et al.), p. 895  


2. Minerals for Climate Action: The Mineral Intensity of the Clean Energy Transition (World Bank), 


p. 73


3. The Role of Critical Minerals in Clean Energy Transitions (IEA)


4. The Mining of Minerals and the Limits to Growth (Michaux)


5. The Decarbonisation Divide


6. Who are the Victims of Low Carbon Transitions? (Sovacool)


7. History’s Largest Mining Operation is About to Begin (The Atlantic)


8. How Green Mining Could Pave the Way to Net Zero and a Sustainable Future


9. Impacts of Deep Sea Mining (Deep Sea Conservation Coalition)


10. Protect the Oceans in Deep Water: The Emerging Threat of Deep Sea Mining (Greenpeace)
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https://www.nature.com/articles/ngeo1993

https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

https://tupa.gtk.fi/raportti/arkisto/16_2021.pdf

https://www.sciencedirect.com/science/article/abs/pii/S2214629621000098

https://www.theatlantic.com/magazine/archive/2020/01/20000-feet-under-the-sea/603040/

https://phys.org/news/2021-06-green-pave-net-sustainable-future.html

http://www.savethehighseas.org/deep-sea-mining/impacts-of-deep-sea-mining/

https://storage.googleapis.com/planet4-international-stateless/2019/06/f223a588-in-deep-water-greenpeace-deep-sea-mining-2019.pdf
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FOSSIL FUEL SUBSIDY


Every so-called RE technology today depends on fossil fuels for its entire life cycle. 


Take, for example, the lifespan of a solar panel or wind turbine.


The metals and other raw materials are mined and processed using petroleum-


fueled large machinery.


These metals and raw materials are then transported around the world on cargo 


ships that burn bunker fuel and on trucks that are powered by diesel and travel on 


roads constructed using fossil fuels.


Manufacturing processes use tremendous amounts of very high heat that can only 


be generated reliably and at scale from coal, oil, and natural gas.


The finished solar panels and wind turbines are transported from manufacturing to 


installation sites on trucks powered by diesel, and, in the case of industrial scale 


wind turbines, erected on-site with large petroleum-fueled machinery.
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PERFORMANCE GAINS


AND ENERGY VS. EXERGY


Over the past 60 years, Moore’s Law—which has governed the information 


technology revolution—has been responsible for the billion-fold exponential 


increase in the efficiency of how microchips use energy to store and process 


information. It states that the number of transistors on a microprocessor chip will 


double every two years or so. But Moore’s Law—which is sometimes used to assure 


us of the coming exponential increases in renewable energy output—governs 


information processing systems, not the physics of energy systems. (Even 


information technology gains are slowing) (1-2).


Combustion engines are subject to the Carnot Efficiency Limit, solar cells are subject 


to the Shockley-Queisser Limit, and wind turbines are subject to the Betz Limit (1).


Starry-eyed optimists who point out that the amount of solar radiation that reaches 


the Earth’s surface far exceeds global energy consumption confuse energy with 


exergy. Solar radiation is energy, whereas exergy is the fraction of that energy 


actually harnessable to perform work. As shown above, our exergy-generating 


technologies are subject to limits imposed by the laws of physics.


1. The New Energy Economy, p. 14-16


2. The Chips are Down for Moore’s Law (Waldrop)


Solar — Shockley-Queisser Limit: a maximum of about 33% of incoming photons 


can be converted into electrons. State-of-the-art commercial PVs achieve just 


over 26% conversion efficiency — close to their theoretical efficiency limit.


Wind — Betz Limit: the amount of kinetic energy a blade can capture from the air 


is limited to about 60%. Turbines today exceed 45%, making additional gains 


difficult to achieve.



https://www.nature.com/news/the-chips-are-down-for-moore-s-law-1.19338
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It is nearly impossible to see how liquid fuels
—which account for the remaining 81% of 
global energy consumption—can be 
produced in any more than small quantities 
for niche applications.


We are headed toward a day not too far 


away when the system as we know it will 


break down. We will not have enough 


transportation fuel to sustain our way of 


life. Denial is not a strategy.


Alice Friedemann


WHEN TRUCKS STOP RUNNING


"
"
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LIQUID FUELS


Fossil fueled agricultural inputs are the only reason we’re able to feed 8 billion 


people.


The synthetic pesticides, herbicides, and fungicides, not to mention the petroleum-


fueled heavy machinery, responsible for what is known as The Green Revolution, 


have allowed for much higher than normal agricultural outputs per unit of land area 


than under normal conditions (at a massive ecological cost). Remove fossil fuels 


from the agricultural system and we’re left with significantly reduced output.


Even if a global one-child policy were enacted soon, we would still have 8 billion to 


3.5 billion mouths to feed between now and the end of the century. Failure to enact 


fertility reduction policies would spell an even more dire scenario. This means that 


virtually every inch of arable land must be dedicated to growing food, leaving 


ethanol and biodiesel as likely niche products only.


Even assuming massive reforestation and afforestation with a dedicated siphoning 


for energy consumption, woody biomass will contribute primarily to heat generation


—likely not liquid fuel production given its energetic requirements.


Algae isn’t a solution (1).


More energy is consumed to fabricate the algae than it usefully generates.


Tremendous technical difficulties still need to be overcome despite 60 years of 


research.


Protozoans that invade a pond can eat all the algae within 12–18 hours.
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The National Research Council concluded that scaling up algal biofuel production to 


replace even 5% of U.S. transportation fuel would place unsustainable demands on 


energy, water, and nutrients.


The U.S. Department of Energy found that “systems for large-scale production of 


biofuels from algae must be developed on scales that are orders of magnitude 


larger than all current world-wide algal culturing facilities combined.”


Hydrogen is not a solution for the reasons identified earlier related to manufacturing.


1. When Trucks Stop Running, p. 42-45
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ELECTRIFICATION OF TRANSPORTATION


Battery-powered cars have limitations, as discussed above, not to mention they raise 


many of the same questions regarding the resource, manufacturing, and end-use 


dilemmas of:


Large trucks cannot run on batteries.


Electrifying the freight system seems improbable (1).


The current U.S. fleet of 25,000 locomotives would use as much electricity as 55 


million electric cars, and it’s not clear where that electricity would come from.


Electrifying major routes (say 160,000 of the 200,000 miles of tracks) would require 


the equivalent power of 240 power plants, keeping in mind that railway load is one of 


the most difficult for an electric utility to cope with.


It would require a national grid—which we don’t even have today—or at least a 


much-expanded grid (2).


Where the steel, aluminum, and other metals to build the cars will come from in a 


resource constrained world.


Where the plastic to build the cars will come from in a post-fossil fuel world.


How the high temperatures for manufacturing can be achieved without fossil 


fuels.


How the roads—made of a certain type of petroleum-based product and laid with 


heavy machinery—to drive the cars on will be maintained and built.
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Electric passenger rail is equally as improbable.


Just as with freight, it would require an expanded grid.


It’s inefficient due to the constant stopping and accelerating (3).


It’s incredibly costly. California’s attempt to build high-speed rail connecting the 


length of the state was originally estimated to cost $33 billion. It then increased to 


$55 billion, and, by 2019, the estimate had ballooned to $79 billion, with annual 


operation and maintenance costs pegged at $228 million (4).


1. When Trucks Stop Running, p. 67-69


2. When Trucks Stop Running, p. 85


3. Why is Passenger Rail so Damned Inefficient? (Energy Skeptic) 


4. Will California's High Speed Rail Go Off the Tracks? (Energy Skeptic) 



http://energyskeptic.com/2016/why-is-passenger-rail-so-damned-inefficient/

http://energyskeptic.com/2019/challenges-facing-californias-high-speed-rail-house-hearing-2014/





We have exposed fatal weaknesses in the technologies widely advanced as


solutions to the climate crisis. The notion of clean energy is an illusion that ignores


innumerable biophysical realities and costs that cannot be afforded by any


reasonable measure. So-called RE technologies are neither renewable nor possible


to construct and implement in the absence of FF. They are not carbon neutral and


will simply increase human dependence on non-renewable resources and cause


unacceptable social and environmental harm.


Clearly, business-as-usual by alternative means is not a solution. To avert even


greater catastrophic impacts of climate change than we already face, we need to


situate climate disruption within its broader context of human ecological dysfunction.


We need to understand the paradigmatic source of this underlying cancer and


formulate entirely new narratives and pathways for a genuine renewable energy and


sustainability transition.


Conclusion


We cannot solve our problems with the same 


thinking we used when we created them.


Albert Einstein


"


"
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cares about their planet and wants to do the “right” thing. Unfortunately. embracing renewables as the 
solution is a thinking shortcut. 

Fortunately, there is a lot of solid research and analysis that brings to light the blind spots, especially the 
consequences of sometimes well meaning actions that ultimately will not fix problems but make them worse. 
PV solar panels are best suited for micro grid and very small scale applications. 

Farmland is a finite resource and is needed to grow food and provide for the very important wildlife. 

I have attached pertinent documents including a news report earlier this year pertaining to a proposed 
enormous industrial solar facility in northwestern Indiana. Nearly identical concerns from local citizens are 
noted in the document as well as other issues experienced. 

Sincerely yours, 
Byron Wiley 

Description of attached documents: 

1) New cash crop: Industrial solar farm boom hits Hosier
Backlash - https://www.therepublic.com/2021/01/10/new_cash_crop_industrialsolarfarm_boom_hits_hoosier 
_backlash/ 

2) Pulling Back the Curtain on the Energy Transition Tale - Why Renewables Can't Match Fossil Fuels -
Why the Espoused Technologies Aren't Renewable and Why They Don't Deliver on Social Justice. Seibert, 
Megan K. and Rees, William E. The REAL Green New Deal Project. 
https://www.realgnd.org/research 

From all of my research, the REAL Green New Deal Project has done an exceptional job of analyzing the 
data and has produced two documents that clearly outline the energy issues of serious concern, including the 
problems with renewables. These documents are dense and are thoroughly referenced. 

3) Through the Eye of a Needle An Eco-Heterodox Perspective on the Renewable Energy 
Transition. Seibert, Megan K. and Rees, William E. The REAL Green New Deal Project. 

5) What is Energy Denial? Don Fitz. Resilience. https://www.resilience.org/stories/2019-09-12/what-is-
energy-denial/ 
This is a well written easy to digest perspective on the commonly held incorrect perceptions related to 
energy. 

https://www.therepublic.com/2021/01/10/new_cash_crop_industrialsolarfarm_boom_hits_hoosier_backlash/
https://www.therepublic.com/2021/01/10/new_cash_crop_industrialsolarfarm_boom_hits_hoosier_backlash/
https://www.realgnd.org/research
https://www.resilience.org/stories/2019-09-12/what-is-energy-denial/
https://www.resilience.org/stories/2019-09-12/what-is-energy-denial/


New cash crop: Industrial-solar-farm boom hits Hoosier
backlash

By Greg Weaver

Across Indiana’s rural landscape, a new cash crop is emerging: solar energy.

Thousands of acres of farmland are being developed or eyed for massive solar farms that would

install hundreds of thousands of solar panels as far as the eye can see. And not everyone is

pleased.

One of the nation’s largest solar complexes is planned for Pulaski County in northern Indiana. The

$1 billion development would encompass 4,500 acres and generate enough electricity to power

80,000 homes, more power than all the existing solar systems in the state combined.

[sc:text-divider text-divider-title=”Story continues below gallery” ]

Large solar farms also are coming to the agricultural fringes of the Indianapolis area. Shelby County has approved a 1,900-acre installation

and is awaiting a proposal for at least one more. Boone County is being scouted for a 1,400-acre solar array just north of Zionsville.

In all, at least 15 Indiana solar farms of 1,000 acres or more are slated to go online by 2024, with several more encompassing hundreds of

acres also in the works.

But amid the tranquil fields of corn and soybeans, ferocious battles are raging over some of the enormous projects. Neighbor is often pitted

against neighbor, which sometimes results in lawsuits and conflict-of-interest allegations against local government officials.

It’s a clash over whether rural solar farms are a way to help save the environment and boost the rural economy or an unnecessary money

grab that threaten prime farmland and food production with an unsightly array of solar clutter.

A powerful combination of factors is coming together to push industrial-size solar development to the fore:

At least four Indiana electric utilities have announced plans to close coal-fired plants soon and are looking for renewable-energy sources to

replace that capacity. Indianapolis Power &amp; Light Co. is among them, with plans to retire two of its four coal-burning units in

Petersburg by 2023.

Several large companies are demanding more solar energy as they pledge to become carbon-neutral in the next 20 to 30 years to show

their commitment to battling the climate crisis. Amazon, with its six warehouses across Indiana, has committed to going carbon-neutral by

2040.

Some solar companies were scrambling to take advantage of federal tax credits that were scheduled to be phased down next year.

However, the COVID relief package passed by Congress this week extends the 26% tax deduction for solar installation construction costs for

two more years before the phase-out begins.

Perhaps most important, investment in solar-plant construction is now a smarter bet than outlays for a new coal-burning power facility,

experts say.

“It’s the levelized cost of energy, meaning the total amount of energy that an asset can produce over its lifetime divided by total cost of

installation and maintenance and disposal,” said Peter Schubert, director of the Richard G. Lugar Center for Renewable Energy at Indiana

University. “The range for solar is now lower than the new installation of coal-fired power plants.”

Chicago-based Invenergy LLC, which is planning four large solar installations in Indiana, says demand is robust.

“Solar energy is growing quickly due to declining costs, improvements in technology, and increased demand from across the private and

public sectors for clean, reliable electricity,” said Katya Samoteskul, project developer for Invenergy.

Solar installations also hold the promise of boosting the property tax base for pinched county governments and providing significantly more

revenue for landowners who decide to lease their land to solar developers.

Solar companies pay anywhere from $800 to $1,100 per acre per year to lease farmland in Indiana. That compares with the $200 an acre

many landowners receive to rent their land to farmers.

Still, opposition is rising among some farmers and landowners as they fight to protect prime farmland for crop production and worry about

solar farms’ long-term effects on home values, topsoil, drainage and water quality throughout a solar array’s 35-year lifespan.

A question of ethics

The fight has become particularly fierce in Shelby County, where one solar installation has been approved and at least one more appears to

be on the way.

Opponents of the second Shelby County site in the tiny crossroads community of Bengal point to the first one approved near Morristown as

an object lesson on what can happen when “mysterious” maneuvers and alleged conflicts of interest aren’t strongly and publicly questioned.

Kyle Barlow, a fourth-generation farmer and one of the leading opponents, said ethical lapses led to the county’s approval of New York-

By Sta$ Reports  - January 10, 2021

This solar farm under construction northeast of South
Bend covers only 210 acres. The installation being
built by Indiana &amp; Michigan Power is much
smaller than the controversial farms planned
elsewhere in the state. (Photo by Rob Franklin)
Submitted photo
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based Ranger Power’s 1,900-acre Speedway Solar project near Morristown in March 2019.

In the year leading up to the project’s approval, Barlow questions why county officials:

Allowed a county councilman on the Plan Commission to vote for the solar ordinance that set the stage for the councilman’s brother and

father to lease land to Ranger Power for the project.

Removed a member of the Board of Zoning Appeals whose pivotal vote initially blocked the project. She was replaced with a member who

would later vote to approve the project.

Kept the attorney for the Plan Commission and Board of Zoning Appeals on board while his brother, also an attorney, represented Ranger

Power before the BZA.

“It’s like they did everything they could to stack the deck,” Barlow said, “and we’re not going to let it happen again.”

County officials strongly deny any ethical breaches. “There was no conspiracy,” said Shelby County Council President Tony Titus.

Shelby County Councilman Terry Smith, who acknowledged that his father and brother agreed to lease land to Ranger Power, said he

consulted with plan commission attorney Mark McNeely to make sure his vote on the solar ordinance was “above board.” Smith noted that

he abstained from voting on a tax abatement granted to Ranger Power because it applied only to the Ranger Power project, unlike the solar

ordinance that would apply to any solar project in the county.

Ann Sipes said it’s evident that she was removed from the Board of Zoning Appeals because some county council members didn’t like that

she voted against the Ranger Power project. However, she said, no council member ever directly notified her of her removal or offered an

explanation as to why her 14-year tenure abruptly came to an end. The only reason cited by Titus and Smith in interviews with IBJ is that

no one on the seven-member county council nominated Sipes for reappointment.

Sipes’ removal was part of the basis for a lawsuit filed in 2019 by Morristown landowner Nathan Nigh, who sought to have the BZA’s

approval of the Ranger Power project overturned. A Decatur County judge ruled against Nigh. His attorney prepared an appeal, but the case

was settled out of court in March.

McNeely, the Plan Commission and BZA attorney, said Barlow and other opponents who allege ethical lapses are simply “reaching and trying

to make problems.”

He said he has been the BZA attorney for 20 years and that he and his brother Lee McNeely, who represented Ranger Power’s Speedway

Solar project, don’t walk in lockstep.

“He is a Republican and I’m a Democrat, and people in the same family disagree,” Mark McNeely said. “I do not believe any ethics were

breached.”

Ranger Power said in a written statement that it “will continue to follow all county requirements that have guided our past and future work’ “

as it prepares to begin construction in 2022.

Balancing interests

Throughout the Shelby County solar debate, Titus said, officials have tried to do what is best for the county’s 40,000 residents, not just

those opposed to the Ranger Power project or large solar installations in general.

While the county commissioners ultimately set solar policy, Titus said his role as a councilor is to determine whether there are economic

incentive packages that make sense for a major commercial or industrial development.

With that goal in mind, he said, the council secured a $1.6 million economic development payment from Ranger Power, including $600,000

for Shelby Eastern Schools. Over time, more revenue will be generated for the county as the Ranger Power property is taxed at a higher

commercial rate.

“As a farmer, I’d like to see nothing but farmland. But you’ve kind of got to weigh progress with agriculture,” Titus said. “We don’t want to

be Carmel or anything like that, but we also don’t want to be left behind.”

Right now, Barlow and dozens of members of Citizens Against Industrialized Solar Plants in Southwestern Shelby County are focused on

stopping a second solar farm from being developed, by Utah-based sPower, near Bengal. They also want to nix overtures by two other

companies they say are scouting the county for sites.

Barlow says the county has received outsized attention from solar companies because its initial solar ordinance was weak and provided little

protection for adjoining landowners.

For instance, it initially required only a 100-foot setback from residential properties, while some counties require setbacks of 200 to 1,000

feet. However, under pressure from the citizens group, the county commissioners this month increased the residential setbacks to as much

as 660 feet.

The citizens group also is pushing for a six-month moratorium on solar farms, but that proposal has received a cold shoulder from county

officials.

sPower says its project is in its infancy and that it would probably be six to eight months before it is ready to submit a formal proposal to

Shelby County government.

Ryan Galeria, sPower’s vice president for development, told the Shelby County Board of Commissioners that he wants to work with all !
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interested parties and be transparent about company plans.

“We’re not in a position to force anyone to convert their land from farming to solar,” Galeria said. “That’s up to those individual experts and

I believe the landowners are those experts as to what the best land use is for them and their families.”

Jean Ann McCain Edney is among the Bengal landowners considering leasing land to sPower and acknowledged that she has been criticized

by some neighbors. She told the Shelby County commissioners in September that she hasn’t committed to the project but plans to research

and explore the possibility.

She said she realizes many homeowners move to the countryside so they can live in the idyllic surroundings of corn and soybean fields while

going to work in Indianapolis or Columbus.

“What they don’t understand is that (those fields) are where my family makes its living. That’s my family’s workplace,” Edney said, adding

that she should be able to decide what’s best for her family by evaluating the solar project based on science and best practices.

Battles spread

Similar battles are playing out in other Indiana communities, especially over county-regulated projects sought by independent solar

developers rather than those proposed by Indiana power companies regulated by the Indiana Utility Regulatory Commission.

In Pulaski County, 10 landowners have filed lawsuits seeking to throw out the county’s solar ordinance and overturn the Board of Zoning

Appeals’ approval of the 4,500-acre Mammoth Solar project being developed by Global Energy Generation.

One lawsuit alleges that two of the commissioners who voted for a change to the ordinance in December at some point agreed to lease land

to the developer and stand to profit from the venture.

Kevin Tankersley, attorney for the Pulaski County Board of Commissioners, acknowledged that two board members did agree to lease land

to Mammoth Solar sometime after the ordinance change. He argues that doesn’t constitute a conflict of interest because the amended

ordinance would apply to all solar applicants, not just Mammoth Solar.

In Madison County, a judge last month denied opponents’ request to throw out the Board of Zoning Appeals’ approval for Invenergy’s

1,200-acre Lone Oak Solar project due to an alleged conflict of interest. Opponents are appealing that decision.

Elsewhere, some counties are receiving high praise for blending the interests of the agricultural and solar industries.

A Randolph County ordinance calls for the 1,400-acre Riverstart Solar Park to be planted in meadow grasses and wildflowers or clover. The

groundcover is expected to reverse the shrinking population of native bees needed to pollinate crops, much to the delight of conservationists

and entomologists.

Not only can farms and large renewable-energy installations co-exist, say rural development advocates, they also create an economic

diversity that is critical for the state’s small towns.

“We’re struggling to keep our little communities and downtowns vibrant,” said Steve Eberly, executive director of Hoosiers for Renewables.

“There’s help that the renewable (energy) space can bring.”

Several northern Indiana counties already have received a boost from the development of wind farms over the past 10 years, Eberly noted.

In Benton County alone, taxes on wind farms have allowed the county to give $3 million to schools, more money to medical services and

$35 million for new roads.

Eberly expects the same impact from large solar farms as more come online. And he said there’s plenty of open land available to develop

renewable energy installations without significantly hindering crop production.

He estimates that, even with solar projects in the works, only 0.5% to 2% of the state’s farmland would be devoted to renewable energy.

In Shelby County, Barlow isn’t so sure about those numbers. He fears that, if all four solar companies seeking to locate in the county are

successful, a substantial amount of prime farmland will be gobbled up. And he wonders why other locations, such as old industrial sites,

can’t be considered for such huge developments.

“I’m afraid that, once that farmland is gone,” Barlow said, “it’s gone forever.”

__________

— The Associated Press contributed to this report.

[sc:pullout-title pullout-title=”Projects in the works, by county” ][sc:pullout-text-begin]

Lake County

Project: Foundry Works

Developer: Chicago-based Invenergy LLC

Location: 1,400 acres east of Interstate 65 and north of State Road 2

Details: $200 million project could generate 200 megawatts of energy and power 40,000 homes.
!
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Status: With government approval, plant could be operational by 2024.

Starke County

Project: County officials are attempting to lure solar farm developers to 71 square miles of land north of Knox identified as Indiana

Opportunity Zones.

Details: Starke County Economic Development Foundation is discussing potential development with a consortium composed of Indianapolis-

based ESN, Advantage Capital (St. Louis and New Orleans) and South Bend-based Inovateus Solar.

Jasper County

Project: Dunns Bridge Solar I and Dunns Bridge Solar 2

Developer: Florida-based NextEra Energy

Resources LLC

Location: Combined projects would encompass 5,000 acres east of Wheatfield.

Details: A combined 2.4 million solar panels could generate 700 megawatts of power. Merrillville-based NIPSCO would form joint ventures to

own, operate and maintain some facets of the operation.

Status: NIPSCO is seeking Indiana Utility Regulatory Commission approval to add these projects to its supply portfolio, expecting to begin

construction in 2022.

Pulaski County

Project: Mammoth Solar

Developer: Global Energy Generation, with offices in Chicago, Philadelphia and Tel Aviv

Location: 4,500 acres along State Road 39 in Beaver Township, running northeast through Jeerson and Rich Grove townships

Details: Considered one of the nation’s largest solar installations, the $1 billion project could generate 1,000 megawatts of electricity.

Status: Adjoining landowners have filed two lawsuits challenging a zoning appeals board decision to let the project proceed.

White County

Project: Cavalry Solar

Developer: Florida-based NextEra Energy

Resources LLC

Location: 1,800 aces northeast of Monon

Details: 650,000 solar panels could generate 200 megawatts of power. Merrillville-based NIPSCO would form joint ventures to own, operate

and maintain some facets of the operation.

Status: NIPSCO is seeking Indiana Utility Regulatory Commission approval to add project to its supply portfolio, expecting to begin

construction in 2022.

Howard County

Project: Emerald Green Solar

Developer: Paris-based Engie Solar

Location: 2,000 acres east of Greentown and south of U.S. 35

Details: $150 million project could generate 200 megawatts of energy.

Status: Held a town hall meeting in July in anticipation of seeking local government approval.

Clinton County

Project: Hardy Hills Solar

Developer: Chicago-based Invenergy LLC

Location: 1,777 acres in Union and Owen townships

Details: 195-megawatt facility could power 40,000 homes.
!
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Status: Approved by Clinton County Plan Commission.

Boone County

Project: Brickyard Solar

Developer: Florida-based NextEra Energy

Resources LLC

Location: 1,000 to 1,400 acres just north of Zionsville along U.S. 421 between county roads 200 North and 300 North

Details: $200 million project could generate 200 megawatts of energy. Merrillville-based NIPSCO would buy the electricity.

Status: With government approval, operations could begin by late 2022.

Madison County

Project: Lone Oak Solar

Developer: Chicago-based Invenergy LLC

Location: 1,200 acres in northern Madison County

Details: $110 million project could generate 120 megawatts of energy and power 35,000 homes.

Status: Adjoining landowners are appealing a circuit court armation of a zoning appeals board decision to let the project proceed.

Randolph County

Project: Riverstart Solar Park

Developer: Madrid-based EDP Renewables

Location: 1,400 acres in southwest Randolph County

Details: 670,000 solar panels could power 37,000 households.

Status: Approved by local government, expected to open in 2022.

Henry County

Project: Greensboro Solar

Developer: Florida-based NextEra Energy Resources

Location: 700 acres west of New Castle

Details: With 329,500 solar panels, project could generate 100 megawatts of energy. Merrillville-based NIPSCO would buy the electricity.

Status: With government approval, operations could begin by November 2022.

Project: Bellflower Solar

Developer: London-based Lightsource BP

Location: 1,400 acres in southern Henry County, spilling into a small portion of northern Rush County

Details: $175 million project could generate 165 megawatts of energy and power 28,000 homes.

Status: Approved by Henry County Plan Commission.

Shelby County

Project: Speedway Solar

Developer: New York-based Ranger Power

Location: 1,900 acres near Morristown

Details: $175 million project could generate 199 megawatts of energy and power 35,000 homes.

Status: Approved by local government. Construction expected to begin in 2022.

Project: Name undisclosed.
!
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Developer: Salt Lake City-based sPower

Location: 1,500 to 2,000 acres near Bengal

Details: Could generate 250 megawatts of electricity.

Status: early development

Bartholomew County

Project: Name undisclosed.

Developer: undisclosed

Location: seeking 1,200 acres near County Road 250 East, south of the Bartholomew County Humane Society

Status: early development

Sullivan County

Project: Fairbanks Solar

Developer: Chicago-based Invenergy LLC

Location: 1,800 acres near Fairbanks

Details: More than 579,000 solar panels could generate 250 megawatts of power.

Status: Construction expected to begin in 2022.

Knox County

Project: Ratts 2 Solar

Developers: Nebraska-based Tenaska and Switzerland-based Capital Dynamics

Location: 1,200 acres in Harrison Township

Details: $110 million project could power 28,000 homes.

Status: Knox County has approved tax abatement. Plant expected to be operational by 2022.

Pike County

Project: Ratts 1 Solar

Developers: Nebraska-based Tenaska and Switzerland-based Capital Dynamics

Location: 1,200 acres near Petersburg

Details: 150-megawatt solar installation

Status: With local government approval, project could be operational by 2023.

Gibson County

Project: Elliott Solar

Developer: Switzerland-based Capital Dynamics

Location: 1,600 acres near Francisco in Center and Barton townships

Details: $170 million project could generate 200 megawatts of energy.

Status: Construction expected to start in 2022, with completion in 2023.

[sc:pullout-text-end]
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Executive Summary " 

The world's leadership is mainly advised by specialists who study 

only a part of the system at a time. Instead of the confusion that " 
comes from western civilization's…approach of isolating variables in 

tunnel vision thinking, let us here seek common sense overview. 

Howard T. Odum 
ENERGY, ECOLOGY, AND ECONOMICS 

Part of the mission of The REAL Green New Deal Project (REALgnd) is to expand the 

scope of inquiry into renewable energy (RE) technologies from a holistic perspective. 

We begin that inquiry with an initial examination of the widely overlooked limitations 

of the RE technologies commonly put forth as solutions (which do not constitute all 

possible RE options). This examination shows that RE cannot deliver the same 

quantity and quality of energy as fossil fuels, that the espoused technologies are not 

renewable, and that producing them—particularly mining their metals and discarding 

their waste—entails egregious social injustices and significant ecological 

degradation. From this, we conclude that the narrative of business-as-usual with a 

technological fix is not possible and that scale-back, transformation, and a re-

assessment of RE options is needed. 

It should be emphasized that comparisons to fossil fuels are not meant as an 

endorsement of their continued use—indeed, REALgnd advocates for their abolition 

—but rather as a baseline against which to assess whether RE technologies can 

match their output and versatility. 
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The challenge with assessing RE is to identify which technologies are both 

sustainable and viable. Sustainability means that it can persist in perpetuity within 

ecological limits with minimal negative environmental impacts. Viability examines 

basic, practical issues for production and implementation. 

Within this context, the pat slogan “100% clean energy” must be dispelled. Every 

energy producing technology—no matter how rudimentary or advanced—uses 

inputs from the environment and produces some amount of pollution or ecological 

degradation over the course of its life. Trade-offs must be assessed. Just because 

sunlight and wind are renewable and clean doesn’t mean that harnessing them to 

perform work is. 

This paper shows that claims about transitioning our entire energy system at current 

levels of consumption and types of energy use (electricity versus liquid fuel) are 

impossible to deliver. While we inevitably face a future underpinned entirely by 

renewable energy, the question isn’t how to meet current demand in its current form 

(we can’t) but rather to determine: 1) which RE technologies are sustainable and 

viable, 2) the contexts in which they might be so, and 3) how we might most 

effectively and fairly reduce energy demand, recognizing that the key levers to pull 

on are population size and per capita consumption. 

Here we take a first step at pulling back the curtain, shining a light on wild claims, 

and attempting to understand sustainability and viability with eyes wide open. 
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The green dream only seems clean if we first 

sharply narrow our focus (to one CO2 output 

metric) and then proceed to disregard absolutely 

every other well-established and documented side 

effect, limitation, and long-term risk. 

Ozzie Zehner 
GREEN ILLUSIONS 

We must resist the temptation to only examine 

innovations at their point of deployment or use. We " 
need to instead critically assess the entire lifecycle 

or ‘whole system,’ from the front end where metals 

and minerals are extracted to the back end where 

waste streams reside. 

Sovacool, Hook, Martiskainen, Brock, and Turnheim 
THE DECARBONIZATION DIVIDE 

03 



 

 

 

• 

Only 19% of global energy consumption is in 
the form of electricity. The other 81% is in the 
form of liquid fuel for transportation and 

other uses (1). In the U.S., electricity accounts 
for about 17% of energy consumption (2). 

There are insurmountable obstacles to 

converting even just electricity 

consumption alone to renewables. 

The breakdown of U.S. electricity 
generation in 2020 was (3): 

60.3% fossil fuels 
19.7% nuclear 

8.4% wind 
7.3% hydro 
2.3% solar 

1.4% biomass 
0.4% geothermal 

1. Total Final Consumption (TFC) by Source, World 1990-2017 (IEA) 

2. U.S. Energy Consumption by Source and Sector, 2019 (USEIA) 

3. What is U.S. Electricity Generation by Source? (USEIA) 
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BIG PICTURE SANITY CHECK 

To provide global electricity consumption from solar panels, the solar cells would 

cost about $11 trillion. The mining, processing, and manufacturing facilities to build 

them would cost about $8 trillion. The batteries to store power for evening use 

would cost $4 trillion. Bringing the total to about $23 trillion. Plus about $125 billion 

per year for maintenance. Actual installed costs for a global solar program would 

cost roughly $252 trillion—about thirteen times the United States GDP. Mining, 

smelting, processing, shipping, and fabricating the panels and their associated 

hardware would yield about 27,000 megatons of CO2. And everyone would have to 

move to the desert, otherwise transmission losses would make the plan unworkable 

(1). 

Transitioning the U.S. electrical supply alone away from fossil fuels by 2050 would 

require a grid construction rate 14 times that of the rate over the past half century (2, 

6). 

A June 2020 report from the Goldman School of Public Policy at U.C. Berkeley 

describes how the U.S. can virtually liberate its electricity sector from fossil fuels by 

2035 (3). It says that “to achieve the 90% Clean case by 2035, 1,100 GW of new wind 

and solar generation must be built, averaging about 70 GW per year.” What would 

this require? 

If we assume wind and solar split the burden evenly, that’s 35 GW of new wind 

and 35 GW of new solar that needs to be built every year until 2035. 

Wind: the U.S. added 9.1 GW of wind capacity in 2019 (4). This is 26% of the 35 GW 

of annual additional capacity called for in the report. So, the U.S. would have to 

quadruple its last annual construction of wind turbines every year for the next 15 

years. 
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Solar: the U.S. added 13.3 GW of solar PV capacity in 2019 (5), which is 38% of the 

new annual capacity called for in the report. This means that the U.S. would have 

to roughly triple its last annual construction of solar PV every year for the next 15 

years. 

But remember – 

Wind turbines last as little as 15 years and solar panels have an average lifespan 

of around 25 years, so about when the build-out is complete, we would have to 

start all over—which we’re already doing, since the first generation of wind 

turbines are now reaching the end of their operational lives. 

This only covers the conversion of U.S. electricity production, ignoring the other 

83% of liquid fossil fuel use. 

Despite shortcomings of their own, Clack et al. found that one of the most cited 

studies on 100% electrification in the U.S. is laden with untenable assumptions and 

modeling errors (6), and Heard et al. show that all energy transition studies ignore or 

fail to adequately account for transmission dynamics, including grid expansion, 

frequency control, and voltage management (7). 

1. Green Illusions (Zehner), p. 9 (adjusted to reflect electricity consumption only) 

2. The New Energy Economy: An Exercise in Magical Thinking (Mills), p. 6 

3. The 2035 Report (University of California Berkeley)  

4. 2019 Was the U.S. Wind Industry’s Third Strongest Installation Year (Windpower) 

5. The US Added 13.3 GW of Solar in 2019, Beating New Wind and Gas Capacity (PV Magazine) 

6. Evaluation of a Proposal for Reliable Low-Cost Grid Power With 100% Wind, Water, and Solar 

(Clack et al.) 

7. Burden of Proof: A Comprehensive Review of the Feasibility of 100% Renewable-Electricity 

Systems (Heard et al.) 
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HEAT FOR MANUFACTURING 

All manufacturing processes used today—which are responsible for making solar 

panels, high-tech wind turbines, and batteries, not to mention all other modern 

technologies—involve very high temperatures that are currently generated using 

fossil fuels. Despite the critical importance of heat in manufacturing, there is scant 

little information on how it can be generated with RE alone. 

of industrial heating applications require 30% 
temperatures below 212°F (100°C) 

can be met with heat between 212° and 750°F 27% 
(100°C and 400°C) 

require temperatures above 750°F (400°C) (1) 43% 

As pointed out in subsequent sections, solar panel manufacturing requires 

temperatures in the range of 2,700°F to 3,600°F (1,480°C to 1,980°C), and 

manufacturing the steel and cement that comprise high-tech wind turbines requires 

temperatures ranging from 1,800°F to 3,100°F (980°C to 1,700°C). 

According to the U.S. EPA, most existing RE heating technologies can supply heat 

within the lowest indicated temperature range (1). 
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Natural gas, petroleum, electricity, and coal are the current sources of industrial 

energy, with natural gas and petroleum being predominant (2). Problems abound 

with all potential RE replacements for high-heat industrial manufacturing, which 

include bioenergy, hydrogen, geothermal, nuclear, concentrated solar power (CSP),

 solar PV, and wind. 

POSSIBLE REPLACEMENTS FOR NATURAL GAS 

Biomethane 

Biomethane is a near-pure source of methane derived from one of two methods: the 

“upgrading” of biogas or gasified woody biomass. Biogas is a mixture of gases that 

results from the breakdown of agricultural, livestock, and household waste; sewage 

in wastewater treatment plants; and municipal waste. Gasification entails heating 

wood in a low oxygen environment to produce synthetic gas, or syngas. The 

upgrading process involves removing all gases in the biogas and syngas except for 

methane. 

Biogas upgrading accounts for roughly 90% of all biomethane production, and all five 

commercially viable processes have disadvantages, if not outright roadblocks. 

The polyethylene glycol used in one type of physical scrubbing is a derivative of 

petroleum, and the other form of water-based physical scrubbing requires 

significant amounts of water and electricity (3-4). 

Chemical scrubbing involves toxic solvents that are costly and difficult to handle, 

and it has a high heat demand (3-5). 

Despite low energy and financial inputs (3), membrane separation involves fragile 

and short-lived membranes (lasting 5-10 years) (5) and produces relatively low 

methane purity (3). 

Pressure swing adsorption is a highly complex process (3),(5), and neither 

cryogenic separation nor biological methods are yet commercially viable (5-6). 
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Not all upgrading technologies are energetically self-sufficient—many, if not most, 

rely on FF (4). 

Upgrading biogas produces CO2 (4-5). Carbon capture and storage is one 

proposal for dealing with the resulting CO2 but presents ecological problems and 

high costs (4). 

Gasification is not yet deployed at a large industrial scale (6). 

There are addition problems with feedstock and co-location requirements. 

Current waste streams are insufficient to support the widespread use of 

biomethane in the transportation sector, let alone the industrial sector (7). It is 

estimated that the maximum practical contribution of biomethane via biogas and 

gasification is only around 11% of Europe’s current total natural gas consumption 

(6). 

Harvesting woody biomass for gasification would have to be judiciously 

considered within the broader context of its sustainable management. 

Given the post-FF transportation limitations discussed later, biomethane 

production facilities would have to be co-located with feedstock sites, which 

would then have to be co-located with manufacturing sites. 

Hydrogen 

The single greatest problem with producing hydrogen is that, regardless of method, 

more energy is required to produce and compress the product than it can later 

generate (8-11). 

The only viable, large-scale feedstock for hydrogen is natural gas, and the gas 

reforming process requires temperatures ranging from 1,300°F to 1,830°F (700°C to 

1,000°C) (9-12). Gas reforming produces substantial greenhouse gas (GHG) emissions 

and presents numerous problems in the way of leakage, corrosion, and accidental 

combustion (8-9, 12). 

09 



� 10

POSSIBLE REPLACEMENTS FOR PETROLEUM 

Options include bioethanol (ethanol made from corn or other fermented plant 

matter) and biodiesel. As discussed later, the land requirements for feeding 8+/-

billion people without FF inputs preclude the large-scale use of cropland and 

plant biomass for energy purposes, even if net energy were satisfactory. 

POSSIBLE REPLACEMENTS FOR ELECTRICITY 

Geothermal 

Geothermal systems produce temperatures of around only 300°F (150°C) and 

must be located in mountainous regions with active tectonic plate movement or 

near volcanic hot spots (13). 

Production wells are commonly up to two kilometers deep (13-14)—depths that 

can be reached only with fossil-fueled machinery and advanced technologies. 

Nuclear 

As discussed later, nuclear has massive water and material requirements. 

Facilities cannot be built and maintained without fossil-fueled machinery. 

10 



 

  

  

 

 

 

 

 

 

 

 

 

• 

• 

There is the still-unsolved problem of dangerous radioactive waste disposal. 

Much-touted small modular reactors (SMRs) are still in the R&D phase, still produce 

radioactive byproducts that must be disposed of, and pose the problem of 

transportability. 

Concentrated solar power (CSP) 

Despite theoretical upper temperature limits ranging from 1,800°F to 2,200°F (1,000°C 

to 1,200°C), existing CSP systems generate heat in the range of only 300°F to 570°F 

(150°C to 300°C) (8, 13). 

CSP plants typically cost in excess of $1 billion and require around five square miles 

of land (10). 

Though they can store thermal energy in molten salt, the on-site salt stores less than 

one day’s worth of electrical supply and almost all CSP plants have fossil backup to 

diminish thermal losses at night, prevent the molten salt from freezing, supplement 

low solar radiance in the winter, and for fast starts in the morning (8, 10). 

Solar PV and wind turbines 

The DC electricity generated by solar PV and wind can only be stored in batteries, 

which presents serious ecological and practical problems, as discussed later. 

POSSIBLE REPLACEMENTS FOR COAL 

The only potential replacement for coal is charcoal derived from wood. This poses 

two obvious problems. 

The remaining stock of woody biomass—vastly depleted during the Industrial 

Age—is nowhere close to supporting current manufacturing needs, particularly 

recognizing the need to set aside half of Earth’s major eco-regions to ensure the 

functional integrity and health of the ecosphere (15). 
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Even if a sustainable supply of an already-stretched renewable resource were not 

a concern, industrial furnaces/boilers and steel manufacturing equipment are 

specifically designed to function with thermal coal and coke (made from coking 

coal); switching to charcoal would require the redesign and reconstruction of 

entire systems. 

Such roadblocks impede the electrification of all manufacturing processes that don’t 

already use electricity. Even so, there has been little R&D on massive electrification 

options. 

Since most existing fossil-powered equipment would require complex, large-scale 

system re-designs, 100% electrification of manufacturing would be extremely 

difficult, if not impossibly expensive (9).  

1. Renewable Industrial Process Heat (EPA) 

2. Use of Energy Explained (EIA) 

3. Technologies for Biogas Upgrading to Biomethane: A Review (Adnan et al.) 

4. Environmental Evaluation and Comparison of Selected Industrial Scale Biomethane 

Production Facilities across Europe (Lozanovski et al.) 

5. Biogas Upgrading and Utilization: Current Status and Perspectives (Angelidaki et al.) 

6. Biomethane: Production and Applications; Green Energy and Technology (Koonaphapdeelert 

et al.) 

7. Economic Potential for Substitution of Fossil Fuels with Liquefied Biomethane in Swedish Iron 

and Steel Industry (Ahlström et al.) 

8 . Low-Carbon Heat Solutions for Heavy Industry- Sources, Options, and Costs Today (Columbia 

SIPA CGEP) 

9. Industrial Heat Decarbonization Roadmap (ICEF) (sandalow) 

10. When Trucks Stop Running (Friedemann) 

11. Green Illusions, p. 106 

12. Hydrogen Fever 2.0 (I) (Turiel) 

13. Generation and Use of Thermal Energy in the U.S. Industrial Sector and Opportunities to 

Reduce its Carbon Emissions (JISEA)  

14. Renewable Energy Options for Industrial Process Heat (ARENA) 

15. Nature Needs Half 
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SOLAR 

Manufacturing solar panels uses toxic substances—not to mention lots of energy 

and water—and produces toxic byproducts (1-2). 

MONO- AND POLY-CRYSTALLINE SOLAR PANELS 

High temperatures are needed at every step of the way. For example, temperatures 

of around 2,700º to 3,600ºF (1,500º to 2,000ºC) are needed to transform silicon 

dioxide into metallurgical grade silicon (3). 

Up to half of the silicon is lost in the wafer sawing process. 

For every 1 MW of solar produced (4): 

About 1.4 tonnes of toxic substances are used, including hydrochloric acid, 

sodium hydroxide, sulfuric acid, nitric acid, and hydrogen fluoride. 

About 2,868 tonnes of water are used. 

About 8.6 tonnes of emissions are released, 8.1 of which are the perfluorinated 

compounds sulfur hexafluoride (SF6), nitrogen trifluoride (NF3), and 

hexafluoroethane (C2F6), which are tens of thousands of times more potent than 

CO2. 

Other toxic byproducts, such as trichlorosilane gas, silicon tetrachloride, and 

dangerous particulates from the wafer sawing process, are produced. 
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AMORPHOUS (THIN-FILM) SOLAR PANELS 

While the toxic chemicals used to process silicon aren’t used here, thin-film solar 

panels are made with cadmium, which is a carcinogen and genotoxin. 

The actual performance of installed solar panels is abysmal (5). 

Efficiency rates of solar panels are low (on average around 15%) and almost always 

less than what manufacturers advertise based on laboratory testing. 

Solar panels are highly sensitive and lose functionality in non-optimal conditions, 

e.g. when there’s haze, if the panels aren’t angled properly, or if any obstructions— 

bird droppings, snow, pollutions, etc.—block even small parts of the panel’s 

surface, necessitating regular cleaning. 

Solar panels become less efficient as they age, sometimes losing up to 50% of 

their efficiency. 

Inverters (which transform the DC output of solar panels into the AC input required 

by appliances) need to be replaced every five to eight years in residential systems 

and cost roughly $8,000 a piece. 

Solar panels have a life span of only 20 to 30 years, making for a massive waste 

management problem. 

By the end of 2016, there were roughly 250,000 tonnes of solar panel e-waste 

globally (6), accounting for about 0.5% of the total 50 million tonnes of annual global 

e-waste. 

By 2050, solar panels may account for 10% of all e-waste streams and their 

cumulative end-of-life waste may be greater than all e-waste in 2018 (7). 
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Recycling 

Requires lots of energy, water, and other inputs, while exposing workers to toxic 

materials that have to be disposed of in the environment in some way. 

There are only two types of commercially available solar PV recycling (9), and 

only a handful of recycling facilities exist around the world (8). 

1. Green Illusions, p. 19 

2. Solar Energy Isn’t Always as Green as You Think (Mulvaney) 

3. Refining Silicon (PV Education) 

4. Environmental Life Cycle Inventory of Crystalline Silicon Photovoltaic Module Production (de 

Wild-Scholten) 

5. Green Illusions, p. 21-24 

6. An Overview of Solar Photovoltaic Panels’ End-of-Life Material Recycling (Chowdhury et al.), 

p. 4 

7. The Decarbonisation Divide: Contextualizing Landscapes of Low-Carbon Exploitation and 

Toxicity in Africa (Sovacool et al.), p. 3-4 

8. Global Status of Recycling Waste Solar Panels: A Review (Xu et al.), p. 451 
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BATTERIES AND OTHER STORAGE 

There are four primary types of commercially proven, grid-scale energy storage: 

Pumped hydroelectric storage 

Compressed air energy storage 

Advanced battery energy storage 

Flywheel energy storage 

Pumped hydroelectric storage is for hydroelectric dams only. Flywheel energy 

storage is used more for power management than long-term energy storage. Of the 

remaining two, compressed air storage is deployed at only two power plants in the 

world, with likely little expansion since it relies on large underground cavities with 

specific geological characteristics (1, 3). Only a few power plants in the U.S. have 

operational battery storage, accounting for around 800 MW of power capacity (1-2). 

Consider that the U.S. consumes around 4,000 terawatt-hours of electricity every 

year (or 450,000 MW) (4)—563 times the existing battery storage capacity. 

The world’s largest battery manufacturing facility—Tesla’s $5 billion Gigafactory in 

Nevada—could store only three minutes’ worth of annual U.S. electricity demand in 

its entire year of production. Fabricating a quantity of batteries that could store even 

two days’ worth of U.S. electricity demand would require 1,000 years of Gigafactory 

production (5). 

Storing just 24 hours’ worth of U.S. electricity generation in the form of lithium 

batteries would cost $11.9 trillion, take up 345 square miles, and weigh 74 million tons 

(3). 
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A battery-centric future means mining gigatons of materials (not to mention the 

materials that go into building the solar panels and wind turbines themselves). 

One pound of battery requires 50-100 pounds of materials that need to be mined, 

transported, and processed (5). 

To fabricate the quantity of batteries necessary to store only 12 hours’ worth of 

daily power consumption, 18 months’ worth of global primary energy production 

would be needed just to mine and manufacture the batteries—and in the process, 

production limits would be reached for many minerals. Annual production would 

have to be doubled for lead, tripled for lithium, and increased by a factor of 10 or 

more for cobalt and vanadium (3). 

Roughly speaking, it takes the energy equivalent of about 100 barrels of oil to 

fabricate a quantity of batteries that can store the energy equivalent of a single 

barrel of oil (5). 

There are limits to how much energy a battery can store, and no matter the 

advances that are made in battery technology, that energy will always be a fraction 

of that in petroleum (6). 

Battery chemistry is complex, and improvements in one criterion (energy density, 

power capability, durability, safety, cost) always come at a cost to another (6). 

Batteries are heavy. The monitoring and cooling systems and the steel that is used to 

encase the flammable lithium (other types of batteries are also flammable) weigh 1.5 

times as much as the battery itself (6). 

No battery can match the performance of the internal combustion engine (7). 

While fossil fuel delivers an energy-to-weight ratio of 12,000Wh/kg, a 

manganese type lithium-ion battery offers 120Wh/kg, which is one hundred times 

less per weight. Even at a low efficiency of 25%, the internal combustion engine 

outperforms the best battery in terms of energy-to-weight ratio. 
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The combustion engine delivers full power at freezing temperatures and 

continues to perform well with advancing age, a trait that is not achievable with 

the battery. Batteries may lose 40% of their range in cold weather, and a battery 

that is a few years old may deliver only half its rated capacity. 

Not all vehicles and machinery that we use today can be powered by batteries. 

What can (with the limitations discussed above, such as power delivery, charging 

speed, weight, range, sensitivities to temperature and outdoor exposure, and cost): 

small cranes (with low load capacities used in light duty manufacturing and 

construction), light and some heavy-duty construction equipment, and passenger 

cars. 

What can’t: large cranes (used to load and unload cargo, in large construction 

projects, in mining operations, and more), container and other large ships (8), 

airplanes, and medium and heavy duty trucks (9). 

Batteries have a life span of around 5 to 15 years, creating an additional, significant 

waste management problem. They cannot be disposed of in landfills due to their 

toxicity, and they are one of the fastest growing contributors to e-waste streams (10). 

Only 5% of all lithium batteries are recycled (10). 

1. U.S. Grid Energy Storage Factsheet (University of Michigan Center for Sustainable Systems) 

2. Most Utility-Scale Batteries in the U.S. are Made of Lithium-Ion (USEPA) 

3. When Trucks Stop Running, 105-109 

4. Electricity Domestic Consumption (Global Energy Statistical Yearbook 2020) 

5. The New Energy Economy, p. 12 

6. When Trucks Stop Running, p. 60-62 

7. Batteries Against Fossil Fuel (Battery University) 

8. Electric Container Ships Are Stuck on the Horizon (Smil) 

9. When Trucks Stop Running, p. 75-78 

10. The Decarbonisation Divide, p. 4 
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WIND 

The large metal wind turbines that have become ubiquitous today are composed 

primarily of steel towers, iron nacelles, and fiberglass blades. Roughly 25% of all 

large wind turbines use permanent magnet synchronous generators (PMSG) inside 

the nacelles—the latest generation technology that uses rare earth metals 

neodymium (Nd), praseodymium (Pr), dysprosium (Dy), and terbium (Tb). The 

remaining 75% of operating wind turbines use some form of conventional magnetic 

generator. Employment of PMSGs is expected to grow given their post-

implementation advantages (1). 

Steel production is dependent on coal. Steel is an alloy of iron and carbon, made 

from metallurgical, or coking, coal. The production of metallurgical coal requires 

temperatures around 1,800ºF (1,000ºC). Combining the two materials then requires 

blast furnaces that reach temperatures of 3,100ºF (1,700ºC) (2). 

On average, 1.85 tons of CO2 is emitted for every ton of steel produced (3-4). 

Fiberglass is a petroleum-based composite material that cannot be recycled (5). 

Mining and processing the rare earth metals now common in most wind turbines 

produces significant toxic waste. Many rare earths are bound up in ore deposits that 

contain thorium and uranium, both of which are radioactive (6). Sulfuric acid is used 

to isolate the rare earths from the ore, exposing the radioactive residue and 

producing hydrofluoric acid, sulfur dioxide, and acidic wastewater  (6-7). One ton of 

radioactive waste is produced for every ton of mined rare earths. In one year alone, 

rare earth processing for wind turbines generates just as much radioactive waste as 

the nuclear industry (7). 
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For a typical 3 MW wind turbine (8-9): 

The tower is anywhere from 279 to 345 feet (80 to 105 meters) tall and weighs up 

to 628,000 pounds (285 tonnes) 

The rotor weighs about 90,000 pounds (41 tonnes) 

The nacelle weights around 154,000 pounds (70 tonnes) 

Each blade is about 155 ft (47 meters) long and weighs 27,000 pounds (12 tonnes) 

Totaling around 952,000 pounds, or 432 tonnes 

All require large trucks to be transported from manufacturing to installation sites and 

then large cranes to be erected once on-site. As previously noted, neither can 

operate on battery power. As shown later, electrified freight is improbable, if not 

impossible. 

20 



, 

, 

-----

• 

349 

Massive concrete bases—often requiring more than 1,000 tons of concrete and steel 

rebar and measuring 30 to 50 feet across and anywhere from 6 to 30 feet deep—are 

needed to mount the tower to the ground. Large machinery is required to excavate 

the site. Cement, which is the primary ingredient in concrete, is produced in industrial 

kilns heated to 2,700ºF10 (1,500ºC). The cement must then be transported to the 

installation site. At least one ton of CO2 is emitted for every ton of cement produced 

(11). 

A 3.1 MW wind turbine creates anywhere from 772 to 1,807 tons of landfill waste, 40 

to 85 tons of waste sent for incineration, and about 7.3 tons of e-waste (12). A 5 MW 

wind turbine contains more than 50 tons of unrecyclable plastic in the blades alone 

(5). 

1. Substitution Strategies for Reducing the Use of Rare Earths in Wind Turbines (Pavel et al.), p. 

2. Coal & Steel (World Coal Association) 

3. Steel's Contribution to a Low Carbon Future (World Steel Association) 

4. Industrial Heat Decarbonization Roadmap (ICEF 2019), p. 42 

5. How to Make Wind Power Sustainable Again (de Decker)  

6. Radioactive Waste Standoff Could Slash High Tech’s Supply of Rare Earth Elements (Law) 

7. Big Wind’s Dirty Little Secret: Toxic Lakes and Radioactive Waste (Institute for Energy 

Research) 

8. Vestas V90-3.0 (Wind Turbine Models) 

9. Wind Turbine Blades: Big and Getting Bigger (Composites World) 

10. How Cement is Made (PCA) 

11. CO2 Emissions Profile of the U.S. Cement Industry (Hanle), p.9  

12. The Decarbonisation Divide, p. 4 
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HYDROPOWER 

Large hydroelectric dams have enormous ecological impacts (1): 

They disrupt flows, degrade water quality, block the movement of a river’s vital 

nutrients and sediment, destroy fish and wildlife habitat, impede the migration of 

fish and other aquatic species, and impede recreational opportunities. 

Reservoirs slow and broaden rivers, making them warmer. 

The environmental, economic, and societal footprint of a dam and reservoir may 

extend well beyond the immediate area, impacting drinking water, recreation, 

fisheries, wildlife, and wastewater disposal. 

Many dams are not operating efficiently, are not up to environmental standards, are 

in need of significant repairs, or—shockingly—do not even have hydropower capacity 

(1). Empirical evidence has shown that hydroelectric dams produce less energy over 

time, with the global ratio of installed capacity to annual generation declining from 

3.75 in 1993 to 1.43 in 2011 (2). 

Whether for these reasons or because they no longer serve their intended purpose, 

some dams are strong candidates for removal (3). 

1. Hydropower and Climate Change (American Rivers) 

2. Can Renewable Energy Power the Future? (Moriarty and Honnery), p. 5 

3. Restoring Damaged Rivers (American Rivers) 
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NUCLEAR 

Many existing reactors are nearing the end of their lives and will soon face 

decommissioning (1). 

To meet global electricity demand, we would need to build anywhere from 14,500 to 

26,000 nuclear power plants (depending on what demand quantities we use). The 

world currently has 449. Energy return on energy invested (EROI) and critical 

materials for facility construction and operation aside, the enormous financial costs, 

regulatory time frames, social opposition, and waste disposal hurdles make this 

daunting option a near—if not outright—impossibility (1). 

Only two prototype Generation IV “intrinsically safe” reactors have been built (one in 

China and one in Russia), with significant R&D remaining and commercialization 

forecasted to be two to three decades out (2). Even though Generation IV reactors 

burn fuel more efficiently and can even burn some nuclear waste, claims about their 

greatly reduced radioactive waste have been criticized as misleading, pointing to the 

narrow focus on reduced actinides as irrelevant since: 

It’s other fission byproducts that are of the greatest concern for long-term safety, 

and 

The fuel retreatment process to reduce actinide quantities relies on exceptional 

technological requirements and itself generates waste that must be disposed of 

in repositories (3). 

The holy grail of fusion is plagued by immense problems (4). 

To replicate fusion here on Earth, we would need a temperature of at least 100 

million degrees Celsius—about six times hotter than the sun. 
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The heavier neutron-rich isotopes of hydrogen, deuterium and tritium, that we are 

using for fusion experiments on Earth are 24 orders of magnitude more reactive than 

the ordinary hydrogen burned by the sun. This means that human-made fusion has 

to work with a billion times lower particle density and a trillion times poorer energy 

confinement than the sun. 

In Earth-bound fusion, energetic neutron streams comprise 80% of the fusion energy 

output of deuterium-tritium reactions—the only potentially feasible reaction type, as 

opposed to deuterium-deuterium. These neutron streams lead to four problems with 

nuclear energy: 

Radiation damage to structures 

Radioactive waste 

The need for biological shielding 

The potential for the production of weapons-grade plutonium 239 

In addition, fusion reactors would share some of the other serious problems that 

plague fission reactors: 

Daunting water demands for cooling. A fusion reactor would have the lowest 

water efficiency of any type of thermal power plant, whether fossil or nuclear. 

With drought conditions intensifying around the world, many countries would not 

be able to physically sustain large fusion reactors. 

The use of a fuel (tritium) that is not found in nature. Due to technical difficulties in 

recovering tritium from the reaction process, fusion reactors would be dependent 

upon fission reactors, which produce tritium. 

Unavoidable on-site power drains that drastically reduce the electric power 

available for sale. Below a certain size (about 1,000 MWe), parasitic power drain 

makes it uneconomic to run a fusion power plant. 
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The release of radioactive tritium into the environment. Tritium exchanges with 

hydrogen to produce tritiated water, which is biologically hazardous. 

High operating costs. 

Small modular reactors (SMRs) would offer the benefit of smaller size and 

transportability, and could hypothetically offer a solution to the problem of providing 

heat for manufacturing. But SMRs are still in the R&D phase (5) and pose two main 

problems: 

Just as with large wind turbines, SMRs need to be transported long distances, 

which isn’t possible without large fossil-fueled trucks and cranes. 

SMRs still produce the same radioactive waste products that large reactors do (6). 

Nuclear power plants can’t be built without large fossil-fueled cranes and enormous 

amounts of concrete, which, as pointed out earlier, emit significant CO2 and require 

high temperatures that cannot currently be generated without fossil fuels. 

1. Carbon Civilization and the Energy Descent Future (Alexander and Floyd), p. 61-63 

2. When Will Gen IV Reactors Be Built? (GenIV International Forum)  

3. Burning Waste or Playing with Fire? Waste Management Considerations for Non-Traditional 

Reactors (Krall and Macfarlane), p. 330-331  

4. Fusion Reactors: Not What They're Cracked Up to Be (Jassby) 

5. Smaller, Safer, Cheaper: One Company Aims to Reinvent the Nuclear Reactor and Save a 

Warming Planet (Cho) 

6. Small Modular Reactors: A Challenge for Spent Fuel Management? (IAEA) 
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CARBON CAPTURE & STORAGE 
AND DIRECT AIR CAPTURE 

Carbon capture and storage (CCS) presupposes the continued use of fossil fuels, 

which we do not consider as an option after the transformation period. 

Both CCS and direct air capture (DAC), which removes CO2 directly from the air 

through technological as opposed to natural processes, pose energetic, ecological, 

resource, and financial problems (1). 

Over their life cycle, current technologies emit more CO2 than they capture. 

It would cost around $600 billion—for the technology alone—to sequester 1 Gt of 

carbon (2). For context, the world emitted 34 Gt CO2 in 2020. 

The amount of carbon currently captured is minuscule compared to what is needed. 

The largest DAC facility in the world captures only 4,000 t CO2 per year, which is only 

0.000004 Gt. 

Vast quantities of natural resources and land would be needed to scale up such 

operations. 

"Renewable"-powered DAC would use all wind and solar energy generated in the 

U.S. in 2018—and this would capture only one-tenth of a Gt of CO2. 

Literature and public discussion largely ignores the ecological impacts of CCS and 

DAC, including CO2 transportation and its injection and storage in the Earth as well 

as potential groundwater contamination, earthquakes, and fugitive emissions. 

1. Assessing Carbon Capture: Public Policy, Science, and Societal Need (Sekera & Lichtenberger) 

2. Cost Plunges for Capturing Carbon Dioxide from the Air (Service) 
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METAL EXTRACTION 
AND ITS SOCIAL INJUSTICES 

A shift to the RE technologies covered here would simply increase society’s 

dependence on non-renewable resources—not just FF but also more metals and 

minerals, adding massive exploitation of the geosphere to the existing over-

exploitation of the atmosphere (1). 

The demand for minerals is expected to rise substantially through 2050. 

Increases of up to 500% from 2018 production levels are projected, particularly for 

those used in energy storage (e.g., lithium, graphite, and cobalt) (2). 

The IEA estimates that reaching “net zero” globally by 2050 would require six 

times the amount of mineral resources used today (3). This would entail a quantity 

of metal production—requiring considerable FF combustion—over the next 15 

years roughly equal to that from the start of humanity until 2013 (1). 

The production and consumption of industrial minerals increased 144% between 

2000 and 2018. Precious metal consumption is up by 40% and base metal 

consumption by 96% (4). 

However, both the rate of mineral discovery and the grade of processed ores are 

well into decline. 

“Global reserves are not large enough to supply enough metals to build the 

renewable non-fossil fuels industrial system or satisfy long term demand in the 

current system” (4). 

Without extraordinary advances in mining and refining technology, the 10% of 

world energy consumption currently used for mineral extraction and processing 

would rise as poorer and more remote deposits are tapped (1). 
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Social injustices abound in the production of so-called RE technologies, confounding 

the need for social justice in the energy transition. 

While so-called RE technologies may deliver cleaner point-of-use conditions in the 

Global North, substantial ecological costs and social damage have been displaced 

to the Global South (5) (though such harms are increasingly spilling over into North 

America and Europe (6)). 

Much of the mining and refining of the material building blocks of so-called 

renewables takes place in developing countries and contributes to environmental 

destruction, air pollution, water contamination, and risk of cancer and birth defects 

(5). 

Low-paid labor is often the norm, as is gender inequality and the subjugation and 

exploitation of ethnic minorities and refugees (5). 
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Mining often relies on the exploitation of children, some of whom are exposed to 

risks of death and injury, are worked to death in e-waste scrapyards, or drown in 

waterlogged pits (5). 

Land grabs and other forms of conflict and violence are routinely linked to climate 

change mitigation efforts around the world (6). 

Deep-sea and volcanic mining are not yet viable, nor are they “green” alternatives to 

conventional mining (7-10). 

They are still in the exploratory phase and would thus take too long to produce 

results. 

The multi-kilometer deep wells and operations require advanced technology that 

cannot function, let alone be constructed, without FF. 

Like all other advanced techno-industrial activities, both processes would involve 

significant ecological degradation/destruction. 

1. Metals for a Low-Carbon Society (Vidal et al.), p. 895  

2. Minerals for Climate Action: The Mineral Intensity of the Clean Energy Transition (World Bank), 

p. 73 

3. The Role of Critical Minerals in Clean Energy Transitions (IEA) 

4. The Mining of Minerals and the Limits to Growth (Michaux) 

5. The Decarbonisation Divide 

6. Who are the Victims of Low Carbon Transitions? (Sovacool) 

7. History’s Largest Mining Operation is About to Begin (The Atlantic) 

8. How Green Mining Could Pave the Way to Net Zero and a Sustainable Future 

9. Impacts of Deep Sea Mining (Deep Sea Conservation Coalition) 

10. Protect the Oceans in Deep Water: The Emerging Threat of Deep Sea Mining (Greenpeace) 
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FOSSIL FUEL SUBSIDY 

Every so-called RE technology today depends on fossil fuels for its entire life cycle. 

Take, for example, the lifespan of a solar panel or wind turbine. 

The metals and other raw materials are mined and processed using petroleum-

fueled large machinery. 

These metals and raw materials are then transported around the world on cargo 

ships that burn bunker fuel and on trucks that are powered by diesel and travel on 

roads constructed using fossil fuels. 

Manufacturing processes use tremendous amounts of very high heat that can only 

be generated reliably and at scale from coal, oil, and natural gas. 

The finished solar panels and wind turbines are transported from manufacturing to 

installation sites on trucks powered by diesel, and, in the case of industrial scale 

wind turbines, erected on-site with large petroleum-fueled machinery. 
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PERFORMANCE GAINS 
AND ENERGY VS. EXERGY 

Over the past 60 years, Moore’s Law—which has governed the information 

technology revolution—has been responsible for the billion-fold exponential 

increase in the efficiency of how microchips use energy to store and process 

information. It states that the number of transistors on a microprocessor chip will 

double every two years or so. But Moore’s Law—which is sometimes used to assure 

us of the coming exponential increases in renewable energy output—governs 

information processing systems, not the physics of energy systems. (Even 

information technology gains are slowing) (1-2). 

Combustion engines are subject to the Carnot Efficiency Limit, solar cells are subject 

to the Shockley-Queisser Limit, and wind turbines are subject to the Betz Limit (1). 

Solar — Shockley-Queisser Limit: a maximum of about 33% of incoming photons 

can be converted into electrons. State-of-the-art commercial PVs achieve just 

over 26% conversion efficiency — close to their theoretical efficiency limit. 

Wind — Betz Limit: the amount of kinetic energy a blade can capture from the air 

is limited to about 60%. Turbines today exceed 45%, making additional gains 

difficult to achieve. 

Starry-eyed optimists who point out that the amount of solar radiation that reaches 

the Earth’s surface far exceeds global energy consumption confuse energy with 

exergy. Solar radiation is energy, whereas exergy is the fraction of that energy 

actually harnessable to perform work. As shown above, our exergy-generating 

technologies are subject to limits imposed by the laws of physics. 

1. The New Energy Economy, p. 14-16 

2. The Chips are Down for Moore’s Law (Waldrop) 
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It is nearly impossible to see how liquid fuels 

—which account for the remaining 81% of 

global energy consumption—can be 

produced in any more than small quantities 

for niche applications. 

We are headed toward a day not too far 

away when the system as we know it will " 
break down. We will not have enough 

transportation fuel to sustain our way of 

life. Denial is not a strategy. 

Alice Friedemann 
WHEN TRUCKS STOP RUNNING 

" 
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LIQUID FUELS 

Fossil fueled agricultural inputs are the only reason we’re able to feed 8 billion 

people. 

The synthetic pesticides, herbicides, and fungicides, not to mention the petroleum-

fueled heavy machinery, responsible for what is known as The Green Revolution, 

have allowed for much higher than normal agricultural outputs per unit of land area 

than under normal conditions (at a massive ecological cost). Remove fossil fuels 

from the agricultural system and we’re left with significantly reduced output. 

Even if a global one-child policy were enacted soon, we would still have 8 billion to 

3.5 billion mouths to feed between now and the end of the century. Failure to enact 

fertility reduction policies would spell an even more dire scenario. This means that 

virtually every inch of arable land must be dedicated to growing food, leaving 

ethanol and biodiesel as likely niche products only. 

Even assuming massive reforestation and afforestation with a dedicated siphoning 

for energy consumption, woody biomass will contribute primarily to heat generation 

—likely not liquid fuel production given its energetic requirements. 

Algae isn’t a solution (1). 

More energy is consumed to fabricate the algae than it usefully generates. 

Tremendous technical difficulties still need to be overcome despite 60 years of 

research. 

Protozoans that invade a pond can eat all the algae within 12–18 hours. 
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The National Research Council concluded that scaling up algal biofuel production to 

replace even 5% of U.S. transportation fuel would place unsustainable demands on 

energy, water, and nutrients. 

The U.S. Department of Energy found that “systems for large-scale production of 

biofuels from algae must be developed on scales that are orders of magnitude 

larger than all current world-wide algal culturing facilities combined.” 

Hydrogen is not a solution for the reasons identified earlier related to manufacturing. 

1. When Trucks Stop Running, p. 42-45 
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ELECTRIFICATION OF TRANSPORTATION 

Battery-powered cars have limitations, as discussed above, not to mention they raise 

many of the same questions regarding the resource, manufacturing, and end-use 

dilemmas of: 

Where the steel, aluminum, and other metals to build the cars will come from in a 

resource constrained world. 

Where the plastic to build the cars will come from in a post-fossil fuel world. 

How the high temperatures for manufacturing can be achieved without fossil 

fuels. 

How the roads—made of a certain type of petroleum-based product and laid with 

heavy machinery—to drive the cars on will be maintained and built. 

Large trucks cannot run on batteries. 

Electrifying the freight system seems improbable (1). 

The current U.S. fleet of 25,000 locomotives would use as much electricity as 55 

million electric cars, and it’s not clear where that electricity would come from. 

Electrifying major routes (say 160,000 of the 200,000 miles of tracks) would require 

the equivalent power of 240 power plants, keeping in mind that railway load is one of 

the most difficult for an electric utility to cope with. 

It would require a national grid—which we don’t even have today—or at least a 

much-expanded grid (2). 
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Electric passenger rail is equally as improbable. 

Just as with freight, it would require an expanded grid. 

It’s inefficient due to the constant stopping and accelerating (3). 

It’s incredibly costly. California’s attempt to build high-speed rail connecting the 

length of the state was originally estimated to cost $33 billion. It then increased to 

$55 billion, and, by 2019, the estimate had ballooned to $79 billion, with annual 

operation and maintenance costs pegged at $228 million (4). 

1. When Trucks Stop Running, p. 67-69 

2. When Trucks Stop Running, p. 85 

3. Why is Passenger Rail so Damned Inefficient? (Energy Skeptic) 

4. Will California's High Speed Rail Go Off the Tracks? (Energy Skeptic) 
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Conclusion 

" 

We cannot solve our problems with the same 

thinking we used when we created them. " 
Albert Einstein 

We have exposed fatal weaknesses in the technologies widely advanced as 

solutions to the climate crisis. The notion of clean energy is an illusion that ignores 

innumerable biophysical realities and costs that cannot be afforded by any 

reasonable measure. So-called RE technologies are neither renewable nor possible 

to construct and implement in the absence of FF. They are not carbon neutral and 

will simply increase human dependence on non-renewable resources and cause 

unacceptable social and environmental harm. 

Clearly, business-as-usual by alternative means is not a solution. To avert even 

greater catastrophic impacts of climate change than we already face, we need to 

situate climate disruption within its broader context of human ecological dysfunction. 

We need to understand the paradigmatic source of this underlying cancer and 

formulate entirely new narratives and pathways for a genuine renewable energy and 

sustainability transition. 

37 





energies

Review 

Through the Eye of a Needle: An Eco-Heterodox Perspective on 
the Renewable Energy Transition 

Megan K. Seibert 1,* and William E. Rees 1,2 

����������
�������

Citation: Seibert, M.K.; Rees, W.E. 

Through the Eye of a Needle: An 

Eco-Heterodox Perspective on the 

Renewable Energy Transition. 

Energies 2021, 14, 4508. https:// 

doi.org/10.3390/en14154508 

Academic Editor: Alessia Arteconi 

Received: 23 June 2021 

Accepted: 20 July 2021 

Published: 26 July 2021 

Publisher’s Note: MDPI stays neutral 

with regard to jurisdictional claims in 

published maps and institutional affl-

iations. 

Copyright: © 2021 by the authors. 

Licensee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license (https:// 

creativecommons.org/licenses/by/ 

4.0/). 

1 The REAL Green New Deal Project, Albany, OR 97321, USA; wrees@mail.ubc.ca 
2 Faculty of Applied Science, School of Community and Regional Planning, University of British Columbia, 

Vancouver, BC V6T 1Z2, Canada 
* Correspondence: megan.seibert@realgnd.org 

Abstract: We add to the emerging body of literature highlighting cracks in the foundation of the 
mainstream energy transition narrative. We offer a tripartite analysis that re-characterizes the 
climate crisis within its broader context of ecological overshoot, highlights numerous collectively 
fatal problems with so-called renewable energy technologies, and suggests alternative solutions 
that entail a contraction of the human enterprise. This analysis makes clear that the pat notion of 
“affordable clean energy” views the world through a narrow keyhole that is blind to innumerable 
economic, ecological, and social costs. These undesirable “externalities” can no longer be ignored. 
To achieve sustainability and salvage civilization, society must embark on a planned, cooperative 
descent from an extreme state of overshoot in just a decade or two. While it might be easier for 
the proverbial camel to pass through the eye of a needle than for global society to succeed in this 
endeavor, history is replete with stellar achievements that have arisen only from a dogged pursuit of 
the seemingly impossible. 

Keywords: renewable energy; energy transition; overshoot; biocapacity; ecological limits; social 
justice; sustainability 

1. Introduction 

We begin with a reminder that humans are storytellers by nature. We socially construct 
complex sets of facts, beliefs, and values that guide how we operate in the world. Indeed, 
humans act out of their socially constructed narratives as if they were real. All political 
ideologies, religious doctrines, economic paradigms, cultural narratives—even scientifc 
theories—are socially constructed “stories” that may or may not accurately refect any 
aspect of reality they purport to represent. Once a particular construct has taken hold, its 
adherents are likely to treat it more seriously than opposing evidence from an alternate 
conceptual framework. 

The Green New Deal (GND) is the dominant aspirational pathway in the mainstream 
narrative for achieving socially just ecological sustainability. Its central message is that a 
smooth transition away from climate-hostile fossil fuels is a relatively simple technological 
matter. Not only do proponents claim that electrifcation of all energy consumption 
by means of high-tech wind turbines and solar photovoltaic (PV) panels is technically 
possible, but that such a vast and unprecedented replacement of society’s entrenched 
energy foundation is both fnancially feasible and carries the added beneft of creating 
thousands of “green” jobs [1–7]. The only missing ingredient, we are told, is political 
will. Energy transition plans produced by numerous academic institutions and researchers 
around the world support or conform obediently to the GND paradigm, and politicians 
everywhere have taken up the GND banner as the core of their environmental pledges. 

We argue that while the GND narrative is highly seductive, it is little more than a 
disastrous shared illusion. Not only is the GND technically fawed, but it fails to recognize 
human ecological dysfunction as the overall driver of incipient global systemic collapse. 
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By viewing climate change, rather than ecological overshoot—of which climate change 
is merely a symptom—as the central problem, the GND and its variants grasp in vain 
for techno-industrial solutions to problems caused by techno-industrial society. Such a 
self-referencing pursuit is doomed to fail. As Albert Einstein allegedly said, “we cannot 
solve our problems with the same thinking we used when we created them”. We need an 
entirely new narrative for a successful energy transition. Only by abandoning the fawed 
paradigmatic source of our ecological dilemma can we formulate realistic pathways for 
averting social–ecological collapse. 

2. Climate Change in the Context of Overshoot 

Long-standing calls from ecologists and informed environmentalists for society to 
adopt a systems perspective and employ a multi-disciplinary approach to anthropogenic 
climate change have largely fallen on deaf ears. Most people have succumbed to the 
mechanistic–reductionist paradigm that has dominated Cartesian science, as is evident by 
the isolation of climate from its broader ecological context and its treatment as a discrete, 
independent variable. The reality is that climate change is only one symptom of systems 
destabilization as the human enterprise has come to overwhelm the ecosphere. 

To recalibrate our focal lens, consider the following accelerating changes. The popula-
tion of H. sapiens is nearly eight times larger than it was at the beginning of the fossil-fueled 
Industrial Age a mere 200 years ago, and it has been growing nearly 20 times faster [8]. 
To accommodate the explosion of humanity, over half the land surface of Earth has been 
substantially modifed, particularly for agriculture (that most ecologically destructive of 
technologies). One consequence of this is the competitive displacement of non-human 
species from their habitats and food sources. Prior to the dawn of agriculture eight to ten 
millennia ago, humans accounted for less than 1%, and wild mammals 99%, of mammalian 
biomass on Earth. Today, H. sapiens constitute 36%, and our domestic livestock another 
60%, of a much-expanded mammalian biomass, compared with only 4% for all wild species 
combined [9–11]. McRae et al. [12] estimate that the populations of non-human vertebrate 
species declined by 58% between 1970 and 2012 alone. Freshwater, marine, and terrestrial 
vertebrate populations declined by 81%, 36%, and 38%, respectively, and invertebrate 
populations fell by about 50%. 

While fossil fuels (FFs)—coal and later oil and natural gas—have been humanity’s 
major source of energy over the past two centuries, 50% of all FFs ever burned have 
been consumed in just the past 30 years (as much as 90% since the early 1940s) as super-
exponential growth has taken hold [13,14]. It should be no surprise, therefore, that carbon 
dioxide emissions—the major material by-product of FF combustion and principal anthro-
pogenic driver of climate change—have long exceeded photosynthetic uptake by green 
plants. By 1997 (when annual consumption was 40% less than in 2021), humanity was 
already burning FFs containing about 422 times the net amount of carbon fxed by pho-
tosynthesis globally each year [15]. Between 1800 and 2021, atmospheric carbon dioxide 
concentrations increased by 48%, from 280 ppm to approximately 415 ppm. 

These data show that plunging biodiversity and climate change, along with air/land/ 
ocean pollution, deforestation, desertifcation, incipient resources scarcity, etc., are the 
inevitable consequences—indeed, parallel symptoms—of the same root phenomenon: the 
spectacular and continuing growth of the human enterprise on a fnite planet. H. sapiens is 
in overshoot, exploiting ecosystems beyond their regenerative and assimilative capacities. 

Overshoot is possible only because of: (a) the short-term availability of prodigious 
stocks of both renewable (fsh, forest, soil, etc.) and non-renewable (coal, oil, natural gas, 
etc.) forms of so-called “natural capital”; and (b) the enormous, but fnite, natural waste 
assimilation and recycling processes of the ecosphere. However, a reckoning is at hand. In 
just a few decades of geometric population and economic growth, humans have exploited 
(often to collapse) natural capital stocks that took millennia to accumulate and have 
impeded natural life-support processes through excessive, often toxic, waste discharges. 
The human enterprise now uses the bio-productive and assimilative capacities of 1.75 Earth 
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equivalents [16]. In simple terms, the industrial world’s ecological predicament is the result 
of too many people consuming too much and over-polluting the ecosphere. 

Clearly, the climate crisis cannot be solved in isolation from the macro-problem 
of overshoot—certainly not by using technologies that are reliant on the same FFs and 
ecologically destructive processes that created the problem in the frst place. 

3. Problems with So-Called Renewables 

Here, we holistically examine renewable energy (RE), focusing on the widely over-
looked limitations of the RE technologies commonly set forth as solutions (but that do not 
constitute all possible RE options). This examination shows that RE cannot deliver the same 
quantity and quality of energy as FFs, that the espoused technologies are not renewable, 
that their production—from mining to installation—is fossil-energy-intensive, and that 
producing them—particularly mining their metals and discarding their waste—entails 
egregious social injustices and signifcant ecological degradation. 

The challenge before us is to identify which RE technologies are both sustainable and 
viable. Sustainability implies the ability to persist in perpetuity with minimal negative 
environmental impacts (i.e., within ecological limits). Viability entails basic, practical 
issues for production and implementation (e.g., is it possible to build and implement the 
RE technology without FF inputs? Can it be done on a climate-relevant schedule? Is 
it affordable?). Within this context, such pat slogans as “100% clean energy” and “net 
zero emissions” must be discarded. Every energy-producing technology—no matter how 
rudimentary or advanced—uses inputs from the environment and produces pollution or 
other ecological degradation over its life cycle. Trade-offs must be assessed. Just because 
raw sunlight and wind are “clean” and continuous energy fows does not mean that 
harnessing them to perform work is. While we inevitably face a future underpinned entirely 
by RE, the question is not how to meet current total demand, but rather to determine: (a) 
which RE technologies are actually sustainable and viable; (b) the contexts in which they 
might be so, including the priority uses to which they might be applied; and (c) how to 
effectively and fairly reduce energy demand. 

GND proponents are appallingly tolerant of the inexplicable. They fail to address how 
the gigatons of already severely depleted metals and minerals essential to building so-called 
RE technologies will be available in perpetuity considering typical fve to 30-year life spans 
and the need for continuous replacement [17–19]. They offer no viable workarounds for the 
ecological damage and deplorable working conditions, often in the Global South, involved 
in metal ore extraction [20,21]. Green New Dealers advance no viable solutions (technical or 
fnancial) for electrifying the many high-heat-intensive manufacturing processes involved 
in constructing high-tech wind turbines and solar panels (not to mention all other products 
in modern society) [22–25]. The waste streams generated by so-called renewables at the end 
of their short working lives are either ignored or assumed away, to be dealt with eventually 
by yet non-existent recycling processes [26–28]. Proposals for electrifying the 80% of non-
electrical energy demand overlook crucial facts, namely that the national-scale transmission 
systems and grids required for electrifed land transportation do not even exist today, nor 
is the needed build-out likely given material, energy, and fnancial constraints [29]. 

Finally, as emphasized previously, the quest for a magical source of free energy 
ignores the overriding overshoot crisis—which, paradoxically, was enabled by abundant, 
cheap fossil energy. We argue that the only viable response to overshoot is a managed 
contraction of the human enterprise until we arrive within the safely stable territory defned 
by ecological limits. This will entail many fewer people consuming far less energy and 
material resources than at present. 

Obviously, a managed descent will require a paradigmatic shift in society’s socially 
constructed values, beliefs, and assumptions. At a minimum, we must replace our un-
relenting anthropocentricism and strictly instrumental approach to Nature with a more 
holistic, eco-centric perspective. People must come to acknowledge both their utter de-
pendence on the integrity of the ecosphere and the intrinsic worth of other species and 
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natural ecosystems. This means overcoming capitalism’s addiction to material growth and 
adopting systems compatible with one-Earth living (‘one-Earth living’ implies any material 
standard of living that, if extended to everyone on Earth, would be sustainable—i.e., the 
human population would be living within the global carrying capacity [30]. Obviously, the 
more people, the lower the average sustainable standard of living). 

Far from encouraging such a radically new paradigm, the GND promotes an eco-
washed version of the status quo with its unquestioning faith that technology will save 
us and its comforting narrative of business-as-usual by alternative means. This myth 
has become so well accepted in the public and academic mind that to question it is to be 
perceived as anti-renewable, pessimistically discounting human ingenuity, or even a shill 
for the FF industry. Those who do venture critical observations often do so with trepidation 
and constraint. 

The following eco-heterodox view of the renewable energy transition fows from 
our commitment to critical discourse and stewardship of our one and only planet. This 
perspective widens the lens of analysis and confronts naked realities that can no longer be 
ignored. Our overriding goal is to assist society in developing a considered appreciation of 
what a truly renewable energy landscape might look like. 

3.1. The Electrifcation Question 

Only 19% of global fnal energy consumption is in the form of electricity. The other 
81% is in the form of liquid fuel [31]. There are formidable obstacles to converting electricity 
consumption alone to so-called renewable sources. 

3.1.1. Big Picture Sanity Check 

Transitioning the U.S. electrical supply away from FFs by 2050 would require a grid 
construction rate 14 times that of the rate over the past half century [32]. The actual 
installed costs for a global solar program would have totaled roughly $252 trillion (about 
13 times the U.S. GDP) a decade ago [33], and considerably more today. A recent report 
describing what would be needed to achieve 90% “decarbonization” and electrifcation by 
2035 neglects to mention that, in order to meet such targets, the United States would have 
to quadruple its last annual construction of wind turbines every year for the next 15 years 
and triple its last annual construction of solar PV every year for the next 15 years—only to 
repeat the process indefnitely since solar panels and wind turbines have average lifespans 
of around 15 to 30 years [34,35]. In addition, Clack et al. [36] found that one of the most 
cited studies on 100% electrifcation in the United States is error-prone and laden with 
untenable assumptions. 

3.1.2. Heat for Manufacturing 

The manufacturing processes used today to make solar panels, high-tech wind tur-
bines, batteries, and all other industrial products involve very high temperatures that are 
currently generated using FFs. Despite the critical importance of heat in manufacturing, 
there is scant information on whether or how it can be generated with RE alone. 

Approximately 30% of industrial heating applications require temperatures below 
212 ◦F (100 ◦C); 27% can be met with temperatures between 212 ◦F and 750 ◦F (100 ◦C and 
400 ◦C); and 43% require temperatures above 750 ◦F (400 ◦C) [37]. Most existing RE heating 
technologies can supply heat only within the lowest temperature category [37]. This is 
highly problematic given that solar panel manufacturing requires temperatures ranging 
from 2700 ◦F to 3600 ◦F (1480 ◦C to 1980 ◦C) and the steel and cement manufacturing 
for high-tech wind turbines, hydropower plants, and nuclear plants require temperatures 
ranging from 1800 ◦F to 3100 ◦F (980 ◦C to 1700 ◦C). 

According to the U.S. Energy Information Administration [38], natural gas, petroleum, 
electricity, and coal are the current sources of industrial energy, with natural gas and 
petroleum being predominant. If modern industrial manufacturing—responsible for gen-
erating the seemingly countless components of so-called RE technologies—is to continue 
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without FFs, renewable-based technologies must be developed that would supply seamless 
replacements for high-heat sources of energy at acceptable economic and ecological costs. 

Existing reports explore numerous RE heat sources for manufacturing, including 
various forms of bioenergy, concentrated solar power (CSP), hydrogen, geothermal, and 
nuclear [22–25]. We discuss each in turn as they relate to the fossil energy sources they 
could potentially replace. 

Possible replacements for natural gas include biomethane and hydrogen. Biomethane 
is a near-pure source of methane derived from one of two methods: the “upgrading” 
of biogas or gasifed woody biomass. Biogas is a mixture of gases that results from 
the breakdown of agricultural, livestock, and household waste; sewage in wastewater 
treatment plants; and municipal waste (i.e., the anaerobic digestion of organic matter in an 
oxygen-free environment). Gasifcation entails heating wood in a low oxygen environment 
to produce synthetic gas, or syngas. The upgrading process involves removing nearly all 
gases in the biogas and syngas except for methane. 

Problems abound with biomethane as an industrial energy replacement option. At 
present, biogas upgrading accounts for roughly 90% of all biomethane production [39]. 
From a technological standpoint, all fve commercially viable processes for biogas upgrad-
ing have disadvantages, if not outright roadblocks, that limit their production and viability. 
The polyethylene glycol used in one type of physical scrubbing is a derivative of petroleum, 
and the other form of water-based physical scrubbing requires signifcant amounts of 
water and electricity [40,41]. Chemical scrubbing involves toxic solvents that are costly and 
diffcult to handle, and it has a high heat demand [40–42]. Despite low energy and fnancial 
inputs [40], membrane separation involves fragile and short-lived membranes (lasting 
5–10 years) [42] and produces relatively low methane purity [40]. Pressure swing adsorp-
tion is a highly complex process [40,42], and neither cryogenic separation nor biological 
methods are yet commercially viable [42,43]. Moreover, not all upgrading technologies are 
energetically self-suffcient—many, if not most, rely on FFs [41]. Problematically, upgrading 
biogas produces CO2 [40,41]. Carbon capture and storage is one proposal for dealing with 
the resulting CO2 but presents ecological problems and high costs [40]. Gasifcation has 
yet to be deployed at a large industrial scale [43]. 

There are additional problems with feedstock and co-location requirements. Cur-
rent waste streams are insuffcient to support the widespread use of biomethane in the 
transportation sector, let alone the industrial sector [44]. It is estimated that the maxi-
mum practical contribution of biomethane via biogas and gasifcation is only around 11% 
of Europe’s current total natural gas consumption [43]. Harvesting woody biomass for 
gasifcation would have to be judiciously considered within the broader context of its 
sustainable management. Given the post-FF transportation limitations discussed later, 
biomethane production facilities would have to be co-located with feedstock sites, which 
would then have to be co-located with manufacturing sites. These requirements present 
obvious challenges, if not outright roadblocks. 

The single greatest problem with producing hydrogen is that, regardless of method, 
more energy is required to produce and compress the product than it can later gener-
ate [22,25,29,33]. The only viable, large-scale feedstock for hydrogen is natural gas, and the 
gas reforming process requires temperatures ranging from 1300 ◦F to 1830 ◦F (700 ◦C to 
1000 ◦C) [25,29,33,45]. Gas reforming produces substantial greenhouse gas (GHG) emis-
sions and presents numerous problems in the way of leakage, corrosion, and accidental 
combustion [22,25,45]. 

Potential replacements for petroleum (i.e., crude oil) include bioethanol (ethanol made 
from corn or other fermented plant matter) and biodiesel. As discussed later, the land 
requirements for feeding 8+/− billion people without FF inputs preclude the large-scale 
use of cropland and plant biomass for energy purposes, even if net energy was satisfactory. 

Contenders for non-fossil-generated electricity include geothermal, nuclear, concen-
trated solar power (CSP), solar PV, and wind turbines. Geothermal systems produce 
temperatures of around only 300 ◦F (150 ◦C) and must be located in mountainous regions 
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with active tectonic plate movement or near volcanic hot spots [24]. Production wells 
are commonly up to two kilometers deep [23,24]—depths that can be reached only with 
fossil-fueled machinery and advanced technologies. As discussed later, nuclear has mas-
sive water and material requirements. Facilities cannot be built and maintained without 
fossil-fueled machinery, and there is the still-unsolved problem of dangerous radioactive 
waste disposal. The much-touted small modular reactors (SMRs) are still in the R&D phase, 
still produce radioactive byproducts that must be disposed of, and pose the problem of 
transportability. Despite theoretical upper temperature limits ranging from 1800 ◦F to 
2200 ◦F (1000 ◦C to 1200 ◦C), existing CSP systems generate heat in the range of only 300 ◦F 
to 570 ◦F (150 ◦C to 300 ◦C) [22,24]. CSP plants typically cost in excess of $1 billion and 
require around fve square miles of land. Though they can store thermal energy in molten 
salt, the on-site salt stores less than one day’s worth of electrical supply and almost all 
CSP plants have a fossil backup to diminish thermal losses at night, prevent the molten 
salt from freezing, supplement low solar radiance in the winter, and for fast starts in the 
morning [22,29]. The DC electricity generated by wind and solar PV can only be stored in 
batteries, which presents serious ecological and practical problems, as discussed later. 

The only potential replacement for coal is charcoal derived from wood. This poses 
two obvious problems. The remaining stock of woody biomass—vastly depleted during 
the Industrial Age—is nowhere close to supporting current manufacturing needs, particu-
larly recognizing the need to set aside half of the Earth’s major eco-regions to ensure the 
functional integrity and health of the ecosphere [46]. Even if a sustainable supply of an 
already-stretched renewable resource was not a concern, industrial furnaces/boilers and 
steel manufacturing equipment are specifcally designed to function with thermal coal 
and coke (made from coking coal); switching to charcoal would require the redesign and 
reconstruction of entire systems. 

Such roadblocks impede the electrifcation of all manufacturing processes that do not 
already use electricity. Even so, there has been little R&D on massive electrifcation options. 
Additionally, again, since most existing fossil-powered equipment would require complex, 
large-scale system redesigns, 100% electrifcation of manufacturing would be extremely 
diffcult, if not impossibly expensive [25]. 

In short, no RE source or system is viable if it cannot not generate suffcient energy 
both to produce itself (literally from the ground up) and supply a suffcient surplus for 
society’s end-use consumption. Currently, no so-called RE technology is in the running. 

3.1.3. Problems with Solar Panels 

Manufacturing solar panels uses toxic substances, large quantities of energy and water, 
and produces toxic byproducts [33,47]. Mono-and poly-crystalline solar panels require 
high temperatures at every step of their production. For example, temperatures of 2700◦ to 
3600 ◦F (1500◦ to 2000 ◦C) are needed to transform silicon dioxide into metallurgical-grade 
silicon. Up to half of the silicon is lost in the wafer sawing process. For every 1 MW of solar 
panels produced, about 1.4 tonnes of toxic substances (including hydrochloric acid, sodium 
hydroxide, sulfuric acid, nitric acid, and hydrogen fuoride) and 2868 tonnes of water are 
used, while 8.6 tonnes of emissions are released—8.1 tonnes of which are the perfuorinated 
compounds sulfur hexafuoride (SF6), nitrogen trifuoride (NF3), and hexafuoroethane 
(C2F6) that are thousands of times more potent than CO2 [48]. Other toxic byproducts, 
such as trichlorosilane gas, silicon tetrachloride, and dangerous particulates from the wafer 
sawing process, are also produced. Amorphous (thin-flm) solar panels are made with 
cadmium, which is a carcinogen and genotoxin. 

The actual performance of installed solar panels is problematic [33,49,50]. The eff-
ciency rates of solar panels are low (on average around 15% to 20%) and almost always less 
than what manufacturers advertise. Solar panels are highly sensitive and lose function in 
non-optimal conditions (e.g., when there is haze or humidity, if the panels are not angled 
properly, or if any obstructions—such as bird droppings, dust, snow, or pollution—block 
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even small parts of the panel’s surface). They become less effcient as they age, sometimes 
losing up to 50% effciency. 

Solar panels have a life span of only 20 to 30 years, making for a massive waste 
management problem. Inverters (which transform the DC output of solar panels into the 
AC input required by appliances) need to be replaced every fve to eight years [33]. By the 
end of 2016, there were roughly 250,000 tonnes of solar panel e-waste globally, accounting 
for about 0.5% of all annual global e-waste [26]. According to the International Renewable 
Energy Agency [51], solar panel waste could amount to six million tonnes annually by 
2050, and the cumulative waste by then could reach 78 million tonnes. By 2050, dead solar 
panels could account for 10% of all e-waste streams, and their cumulative end-of-life waste 
may be greater than all e-waste in 2018 [20]. The much-touted silver bullet of recycling 
is not the panacea is it purported to be. Recycling requires copious amounts of energy, 
water, and other inputs, and exposes workers to toxic materials that have to be disposed of. 
Currently, there are only two types of commercially available solar PV recycling and only a 
handful of recycling facilities around the world [26,27]. 

Even without such drawbacks, solar PV has a low energy return on energy invested 
(EROEI)—too low to power modern civilization [52–55]. 

3.1.4. Problems with Batteries and Other Storage 

There are four primary types of commercially proven, grid-scale energy storage: 
pumped hydroelectric storage, compressed air energy storage, advanced battery energy 
storage, and fywheel energy storage. Pumped hydroelectric storage is possible only if 
hydroelectric dams are part of the system. Flywheel energy storage is used more for 
power management than long-term energy storage. Of the remaining two, compressed 
air storage is deployed at only two power plants in the world, with likely little expansion 
since it is quite ineffcient and relies on large underground cavities with specifc geological 
characteristics [29,56,57]. Only a few power plants in the United States have operational 
battery storage, accounting for 800 MW of power capacity [56,58]. Consider that the United 
States consumes around 4000 terawatt-hours of electricity every year [59], or 563 times the 
existing battery storage capacity. 

An entire year of production from the world’s largest lithium-ion battery manufac-
turing facility—Tesla’s $5 billion Gigafactory in Nevada—could store only three minutes’ 
worth of annual U.S. electricity demand [32]. Manufacturing a quantity of batteries that 
could store just two days’ worth of U.S. electricity demand would require 1000 years 
of Gigafactory production [32]. Storing only 24 h worth of U.S. electricity generation in 
lithium batteries would cost $11.9 trillion, take up 345 square miles, and weigh 74 million 
tons [29]—at enormous ecological cost. A battery-centric future means mining gigatons of 
rare-earth mineral ores. For every kilogram of battery, 50–100 kg of ore needs to be mined, 
transported, and processed [60]. Constructing enough lithium batteries to store only 12 h’ 
worth of daily power consumption would require 18 months’ worth of global primary 
energy production and the entire global supply of several minerals [29]. 

Battery chemistry is complex, and improvements in one characteristic (e.g., energy 
density, power capability, durability, safety, or cost) always come at a cost to another. The 
monitoring and cooling systems and the steel used to encase the fammable lithium (other 
types of batteries are also fammable) weigh 1.5 times as much as the battery itself [29]. 
Batteries lose capacity over time, are negatively impacted by temperature extremes, pose 
safety issues that internal combustion engines do not [61], and have a poor energy-to-
weight ratio [62]. Batteries also have higher GHG emissions than internal combustion 
engines [63]. 

Not all vehicles and machinery used today can be powered by batteries. Small cranes, 
a crawler crane [64], light and some heavy-duty construction equipment, and passenger 
cars can be powered by batteries. However, other large cranes (used to load and unload 
cargo and in large construction projects, mining operations, and more), container and other 
large ships, airplanes, and heavy-duty trucks cannot [29,60]. Sripad and Viswanathan [65] 
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concluded that the Tesla Semi concept vehicle is technically infeasible given current lithium-
ion battery technology and is likely fnancially prohibitive. Tesla CEO Elon Musk stated 
in early 2021 that production was on hold due to battery cell unavailability and lack of 
proftability [66]. 

Batteries have a life span of around 5 to 15 years, creating an additional, signifcant 
waste management problem [20]. They cannot be disposed of in landflls due to their 
toxicity and are one of the fastest-growing contributors to e-waste streams. Only 5% of all 
lithium batteries are recycled. 

3.1.5. Problems with Wind Power 

The large metal wind turbines that have become ubiquitous today are composed 
primarily of steel towers, fberglass nacelles and blades, and multi-element generators 
and gearboxes that contain large amounts of steel (iron) and copper. Roughly 25% of all 
large wind turbines use permanent magnet synchronous generators (PMSGs)—the latest 
generation technology that uses the rare earth metals neodymium (Nd), praseodymium 
(Pr), dysprosium (Dy), and terbium (Tb). The remaining 75% of operating wind turbines 
use some form of conventional magnetic generator. Employment of PMSGs is expected to 
grow given their post-implementation advantages [67]. 

Steel production is dependent on coal. Steel is an alloy of iron and carbon, the latter 
contributed by metallurgical, or coking, coal. The production of coke from metallurgical 
coal requires temperatures around 1800 ◦F (1000 ◦C). Combining coke and iron to make 
steel then requires blast furnaces at temperatures of 3100 ◦F (1700 ◦C). On average, 1.85 tons 
of CO2 are emitted for every ton of steel produced [25]. 

Mining and processing the rare earth metals now common in most wind turbines 
produces signifcant toxic waste. Many rare earth metals are bound up in ore deposits that 
contain thorium and uranium, both of which are radioactive [68]. Sulfuric acid is used to 
isolate the rare earth metals from the ore, exposing the radioactive residue and producing 
hydrofuoric acid, sulfur dioxide, and acidic wastewater [68,69]. One ton of radioactive 
waste is produced for every ton of mined rare earth metals. Rare earth metal processing for 
wind turbines already generates as much radioactive waste as the nuclear industry [69]. 

A typical 3 MW wind turbine weighs anywhere from 430 to 1200 tonnes [70]. All 
components must be transported by large trucks from manufacturing to installation sites 
and then erected using enormous cranes once on-site. As previously noted, neither heavy-
duty trucks nor cranes can yet operate on battery power. As shown later, electrifed freight 
on a Paris Agreement schedule (~50% emissions reductions by 2030) is improbable, if not 
impossible. 

Massive concrete bases—often requiring more than 1000 tons of concrete and steel 
rebar and measuring 30 to 50 feet across and anywhere from six to 30 feet deep—are 
needed to fx the tower to the ground. Heavy-duty fossil powered machinery is required 
to excavate the site. Cement, which is the primary ingredient in concrete, is produced in 
industrial kilns heated to 2700 ◦F (1500 ◦C). At least one ton of CO2 is emitted for every ton 
of cement produced [71], and the cement must then be transported on fossil-fueled trucks 
to the installation site. 

A 3.1 MW wind turbine creates anywhere from 772 to 1807 tons of landfll waste, 40 to 
85 tons of waste sent for incineration, and about 7.3 tons of e-waste [20]. Wind turbine 
blades, made of composite materials, are completely unrecyclable at present [28]. 

Finally, while superior to solar PV, neither onshore nor offshore wind power has an 
EROEI >3:1—far less than necessary to sustain modern civilization [52]. 

3.1.6. Eco-Impacts of Hydropower 

Large hydroelectric dams have enormous ecological impacts [72]. They disrupt water 
fow, degrade water quality, block the transport of vital nutrients and sediment, destroy 
fsh and wildlife habitat, impede the migration of fsh and other aquatic species, and 
compromise certain recreational opportunities. Reservoirs slow and broaden rivers, making 
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them warmer. Many dams are not operating effciently, are not up to environmental 
standards, produce less energy over time, and are in need of signifcant repairs [73–75]. 

3.1.7. Problems with Nuclear 

To meet the anticipated primary energy demand in 2050—assuming 60% emissions 
reductions from 2004 levels—approximately 26,000 1-GW nuclear power plants would have 
to be built. The world currently has 449, many of which are nearing the end of their lives 
and will soon face decommissioning [76]. The EROI and materials for facility construction 
and operation aside, the enormous fnancial costs, regulatory time frames, social opposition, 
and waste disposal hurdles make the all-nuclear option a practical impossibility [76]. 

Only two prototype Generation IV “intrinsically safe” reactors have been built, one in 
China and one in Russia, with signifcant R&D remaining and commercialization forecasted 
to be two to three decades out [77]. Even though Generation IV reactors use fuel more 
effciently and can even use some nuclear waste, claims about greatly reduced radioactive 
waste are misleading [78]. The narrow focus on reduced actinides is irrelevant since it is 
other fssion byproducts that are of the greatest concern for long-term safety. Moreover, the 
fuel retreatment process to reduce actinide quantities relies on exceptional technological 
requirements and itself generates waste that must be disposed of. 

Small modular reactors (SMRs) would offer the benefts of a smaller size and trans-
portability but are still in the R&D phase and pose two major problems [79]. Just as with 
large wind turbines, SMRs need to be transported long distances, which is not possible 
without large fossil-fueled trucks and cranes. Additionally, SMRs still produce the same 
radioactive waste products that large reactors do [80]. 

The holy grail of nuclear fusion continues to be plagued by problems [81]. To replicate 
fusion here on Earth, temperatures of at least 100 million degrees Celsius—about six times 
hotter than the sun—would be needed. Deuterium and tritium, the fuels available for 
Earth-bound fusion, are 24 orders of magnitude more reactive than the ordinary hydrogen 
burned by the sun, implying a billion times lower particle density and a trillion times 
poorer energy confnement. In Earth-bound fusion, energetic neutron streams comprise 
80% of the energy output of deuterium–tritium reactions (the only potentially feasible 
reaction type). These neutron streams lead to four problems with fusion energy: radiation 
damage to structures, radioactive waste, the need for biological shielding, and the potential 
for the production of weapons-grade plutonium. Fusion reactors would share other serious 
problems that plague fssion reactors: daunting water demands for cooling; parasitic 
power drains that make it uneconomic to run a fusion plant below 1000 MW; the release of 
biologically hazardous, radioactive tritium into the environment; and high operating costs. 
Additionally, they require a fuel (tritium) that is not found in Nature and is generated only 
by fssion reactors. 

Nuclear power plants cannot be built without large fossil-fueled cranes and enormous 
amounts of concrete, the production of which, as noted, emits a signifcant amount of CO2 
and requires high temperatures that cannot currently be generated without FFs. 

3.1.8. Metal Extraction and Its Social Injustices 

A shift to the RE technologies covered here would simply increase society’s depen-
dence on non-renewable resources—not just FFs but also more metals and minerals, 
adding massive exploitation of the geosphere to the existing over-exploitation of the 
atmosphere [17]. The demand for minerals is expected to rise substantially through 2050. 
Hund et al. [18] project increases of up to 500% from 2018 production levels, particularly 
for those used in energy storage (e.g., lithium, graphite, and cobalt), and a recent Inter-
national Energy Agency (IEA) [82] report estimates that reaching “net zero” globally by 
2050 would require six times the amount of mineral resources used today. This would 
entail a quantity of metal production—requiring considerable FF combustion—over the 
next 15 years roughly equal to that from the start of humanity until 2013 [17]. 
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The explosion in demand is already underway. Michaux [19] shows that the pro-
duction/consumption of industrial minerals increased by 144% between 2000 and 2018; 
precious metal consumption is up by 40% and base metal consumption by 96%. However, 
both the rate of mineral discovery and the grade of processed ores are well into decline. 
Michaux concludes that “global reserves are not large enough to supply enough metals 
to build the renewable non-fossil fuels industrial system or satisfy long term demand 
in the current system”. Clearly, without extraordinary advances in mining and refning 
technology, the 10% of world energy consumption currently used for mineral extraction 
and processing would rise as poorer and more remote deposits are tapped [17]. 

Social injustices abound in the production of current so-called RE technologies, con-
founding demands for social justice in the energy transition. Much of the mining and 
refning of the material building blocks of so-called renewables takes place in developing 
countries and contributes to environmental destruction, air pollution, water contamination, 
and risk of cancer and birth defects [20]. Low-paid labor is often the norm, as is gender 
inequality and the subjugation and exploitation of ethnic minorities and refugees [20]. 
Mining often relies on the exploitation of children, some of whom are exposed to risks of 
death and injury, are worked to death in e-waste scrapyards, or drown in waterlogged 
pits [20]. Land grabs and other forms of confict and violence are routinely linked to climate 
change mitigation efforts around the world [21]. In short, while so-called RE technologies 
may deliver cleaner point-of-use conditions in the Global North, substantial ecological 
costs and social damage have been displaced to the Global South [20]. As the push for 
“green” energy and technology intensifes, such harms are increasingly spilling over into 
North America and Europe [21]. 

3.1.9. Problems with Technological Carbon Sequestration 

Carbon capture and storage (CCS) and direct air capture (DAC) are widely advanced 
as mechanisms for removing carbon. Like all other so-called RE technologies, both carry 
hidden costs and problems. CCS presupposes the continued use of FFs, which is problem-
atic given FFs’ rapidly declining EROI and environmental and human health concerns. 
Both CCS and DAC pose energetic, ecological, resource, and fnancial problems. Over their 
life cycles, some technologies emit more CO2 than they capture [83]. It would cost around 
$600 billion to capture and sequester 1 Gt of carbon [84]. The largest DAC facility in the 
world captures only 4000 t CO2 per year, which is 0.000004 Gt [83]. A larger plant is now 
being engineered but will still capture only one Mt (0.001 Gt) of CO2 annually [85]. These 
quantities are minuscule in comparison to what is needed: the world emitted roughly 
38 Gt CO2 in 2019 [86]. Vast quantities of natural resources and land would be needed to 
scale up such operations. “Renewably” powered DAC alone would use all wind and solar 
energy generated in the United States in 2018—and this would capture only one-tenth of a 
Gt of CO2 [83]. Advocates of CCS and DAC also largely ignore their ecological impacts, 
including the transportation, injection, and storage of CO2 in the Earth, as well as potential 
groundwater contamination, earthquakes, and fugitive emissions. 

3.1.10. Hidden Fossil Fuel Subsidy 

Every so-called RE technology today is subsidized by FFs throughout its entire life 
cycle. The metals and other raw materials are mined and processed using petroleum-fueled, 
large-scale machinery. These metals and raw materials are transported around the world 
on cargo ships that burn bunker fuel and on trucks that are powered by diesel and travel 
on roads constructed with FFs. Manufacturing processes use very high temperatures that 
can only be generated reliably and at scale from FFs. Finished products are transported 
from manufacturing to installation sites on trucks powered by diesel and, in the case of 
industrial-scale wind turbines, nuclear facilities, and hydroelectric dams, erected on-site 
with large petroleum-fueled machinery. At the end of their lives, they are then decon-
structed, oftentimes with FFs, and transported to landflls or recycling facilities on large 
petroleum-fueled trucks. There is no possibility that all these FF-demanding processes 
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can be replaced by renewable electricity in the foreseeable future, let alone on a schedule 
consistent with the Paris Agreement. 

3.1.11. Performance Gains in Energy Extraction 

Moore’s Law, which states that the number of transistors on a microprocessor chip will 
double every two years or so, has driven the information technology revolution for 60 years. 
This accounts for the billion-fold exponential increase in the effciency of microchips in 
storing and processing information. 

Moore’s Law is sometimes used to assure society that there can be equivalent expo-
nential increases in future renewable energy output [32]. Regrettably, the analogy does not 
hold—Moore’s law is irrelevant to the physics of energy systems. Combustion engines 
are subject to the Carnot Effciency Limit, solar cells are subject to the Shockley–Queisser 
Limit, and wind turbines are subject to the Betz Limit. Bound by the Shockley–Queisser 
Limit, a conventional, single-junction PV cell can convert a maximum of only about 33% of 
incoming solar energy into electricity (multi-layered solar cells could theoretically double 
this effciency but can be orders of magnitude more expensive; useful in space exploration, 
they are impractical for large-scale terrestrial applications) [87,88]. State-of-the-art commer-
cial PVs achieve just over 26% conversion effciency—close to their theoretical effciency 
limit. The Betz Limit states that the theoretical maximum effciency of a wind turbine is 
just over 59%, meaning that blades can convert at most this amount of the kinetic energy in 
wind into electricity [89,90]. Turbines today exceed 45% effciency, again making additional 
gains diffcult to achieve. 

Starry-eyed optimists who argue that the amount of solar radiation that reaches the 
Earth’s surface far exceeds global energy consumption confuse total energy fow with 
practical harvestability and thus generally ignore the limiting laws of physics. 

3.1.12. The Liquid Fuels Question 

Liquid fuels currently account for 81% of non-electric global energy consumption. It 
is highly unlikely that synthetic liquid fuel substitutes for FFs can be produced sustainably 
in any more than small quantities for niche applications. This is highly problematic, as 
modern urban civilization is dependent on highway transportation for essential supplies. 
As noted above, battery-powered cars and, in particular, trucks have serious limitations 
and raise many questions regarding resource use and manufacturing. We must also ask 
how asphalt roads and highways—made of petroleum-based products and laid with heavy 
machinery—will be maintained and built in the future. Like the bright green dream of 
electrifed transportation, synthetic substitutes for liquid FFs pose myriad problems. 

3.1.13. Biofuels vs. Food Production 

The current population—and projected growing populations—can only be fed by 
using an array of fossil-fueled subsidies. The FF-based synthetic pesticides, herbicides, 
and fungicides, not to mention the petroleum-fueled heavy machinery, responsible for 
The Green Revolution have allowed for much higher agricultural outputs per unit of 
land area—at great ecological cost—than was previously attainable. Today’s global food 
distribution system also relies on liquid-fossil-powered transportation and refrigeration 
systems. Clearly, removing FFs from the agricultural system would result in signifcantly 
reduced output. Even if a global one-child policy were enacted soon, we would still have 
eight to 3.5 billion mouths to feed by the end of the century [91]. Even under such an 
optimistic scenario, virtually every square inch of arable land would have to be dedicated 
to food production. This would ethically prohibit the widescale production of fuels like 
bioethanol and biodiesel. (It is scandalous that 40% of the U.S. corn crop is dedicated to 
heavily subsidized, carbon-emitting ethanol production, with virtually no net energy gains 
over the history of its production [92,93]). The delay in enacting, or the absolute failure to 
enact, fertility reduction policies, particularly in high-fertility countries, raises the specter 
of an even more dire scenario. 

http:manufacturing.We
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3.1.14. The Pipedream of Other Synthetic Fuels 

Algae is not a solution to our liquid fuel needs [29]. More energy is consumed to 
cultivate the algae than it usefully generates. Major technical diffculties still need to be 
overcome despite 60 years of research. Protozoans that invade a pond can eat all the algae 
within 12–18 h. The National Research Council concluded that scaling up algal biofuel 
production to replace even 5% of U.S. transportation fuel would place unsustainable 
demands on energy, water, and nutrients. The U.S. Department of Energy found that 
“systems for large-scale production of biofuels from algae must be developed on scales 
that are orders of magnitude larger than all current world-wide algal culturing facilities 
combined”. 

Nor is synthetic hydrogen an option. As discussed earlier, hydrogen is also a net 
energy sink and is extremely diffcult to transport and store. 

3.1.15. Electrifcation of Transportation 

Electrifying the rail freight system seems improbable [29]. The current U.S. feet of 
25,000 mostly diesel–electric locomotives would use as much grid electricity as 55 million 
electric cars. Electrifying major routes (160,000 of the 200,000 miles of tracks) would require 
the energy equivalent of that generated by 240 power plants (keeping in mind, too, that 
railway load is one of the most diffcult for an electric utility to cope with). It would also 
require a national grid—which does not yet exist—or at least a much-expanded grid. 

An all-electric passenger rail system is equally improbable. Just as with freight, it 
would require an expanded grid. Passenger trains are highly ineffcient due to the constant 
stopping and accelerating [94] and are extremely costly. California’s planned high-speed 
rail connecting the length of the state was originally estimated to cost $33 billion but, by 
2019, the price tag had ballooned to $79 billion. Annual operation and maintenance costs 
are currently pegged at $228 million [95]. 

With accelerating climate change, possible food shortages, no viable alternatives to 
FFs, and the time when “the trucks stop running” not far off [29], the prospects for our 
globalized, transport-based, just-in-time urbanized civilization are dire [96]. 

4. Summary and What Might Actually Salvage Civilization 

We have exposed fatal weaknesses in society’s dominant aspirational pathway for 
combating climate change. The GND illusion paints a picture of “affordable clean energy” 
that ignores innumerable costs that cannot be afforded by any reasonable measure. It 
suggests solutions to the climate–energy conundrum that are impossible to deliver with 
current technologies, and certainly not within the timeframe specifed by the IPCC and 
Paris Agreement. 

Not only is the GND technically fawed, but it fails to situate climate disruption within 
the broader context of ecological overshoot. Anthropogenic climate change is merely one 
symptom of overshoot and cannot be treated in isolation from the greater disease. The 
GND offers little more than a green-washed version of the unsustainable growth-based 
status quo. Even if feasible, its operationalization would only exacerbate human ecological 
dysfunction. 

What, then, might actually salvage a fossil-dependent world in overshoot? The answer 
is both stunningly simple and wretchedly complex: the world must abandon neoliberal 
capitalism’s material growth imperative and face head-on that material life after fossil fuels 
will closely resemble life before fossil fuels. Put another way, we must act on the ecological 
imperative to achieve one-Earth living. This entails moving on three broad fronts. 

4.1. Energy Realism 

First, we must relinquish our faith in modern high technology and instead shift our 
attention to understanding what a genuinely renewable energy landscape will look like. 
As noted, the so-called RE technologies being advanced as solutions are neither renewable 
nor possible to construct and implement in the absence of FFs. They are not carbon 
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neutral and will simply increase human dependence on non-renewable resources and 
cause unacceptable social and environmental harm. 

Truly renewable energy sources will be largely based on biomass (especially wood), 
simple mechanical wind and water generation, passive solar, and animal and human labor. 
This means society will have to innovate and adapt its way through major reductions in 
energy supply. The upside is that new variants on old extraction technologies will be more 
ecologically sophisticated than today’s so-called renewables, closely tuned to essential 
needs, and cognizant of the conservation imperative. On this latter point, it is important to 
highlight that approximately 62% of energy fow through the modern economy is wasted 
through ineffciency [97], and more still is wasted through trivial or at least non-essential 
uses (think leaf-blowers and recreational ATVs). Globally, per capita energy consumption 
has increased nine-fold since 1850, though perceived well-being certainly has not. Together, 
these facts show there is much latitude for painless reductions in energy use. 

A reduction in energy means there will be a resurgence in demand for human muscle 
and draft animals. Denizens of FF-rich societies tend to forget that that industrial energy 
now does the work that people and animals used to do. How many Americans are 
conscious of the fact that they have hundreds of “energy slaves”, per capita, in continuous 
employment to provide them with goods and services they have come to take for granted? 
According to Hagens and White [98], if we ignore nuclear and hydropower electricity, 
“99.5% of ‘labor’ in human economies is done by oil, coal, and natural gas” (for a summary 
of the energy slave concept and various defnitions, see [99]). It is again important to 
highlight the silver lining accompanying this shift. More human labor will mean more 
physically active lives in closer contact with each other and Nature, which can restore our 
shattered sense of well-being and connection to the land. Similarly, a waning focus on 
material progress will allow for emphasis to shift to progress of the mind and spirit—largely 
untapped frontiers at present with unlimited potential. 

On the draft animal side, the number of working horses and mules in the United States 
peaked at 26 million around 1915—when the human population was about 100 million— 
only to be gradually replaced by fossil-powered farm and industrial equipment [100]. 
Should the United States again become as dependent on animal labor, the country may 
once more need this many draft animals if the population shrinks to 100 million. If human 
numbers remain in the vicinity of 2021’s population of 333 million, the required horse/mule 
population might be as high as 87 million and require around 172 million acres of land for 
range and fodder production (note that of the fve to 10 million horses in the United States 
today, only about 15% are working farm or ranch animals [100]). 

4.2. Population Reduction 

The second front in a one-Earth living strategy is a global one-child fertility standard. 
This is needed to reduce the global population to the one billion or so people that can thrive 
sustainably in reasonable material comfort within the constraints of a non-fossil energy fu-
ture and already much damaged Earth [101,102]. Even a step as seemingly bold as this may 
be insuffcient to avoid widespread suffering, as such a policy implemented within a decade 
or two would still leave us with about three billion souls by the end of the century [91]. 
Failure to implement a planned, relatively painless population reduction strategy would 
guarantee a traumatic population crash imposed by Nature in a climate-ravaged, fossil-
energy-devoid world. (A human population crash imposed by a human-compromised 
environment (not Nature) may already be underway. Controversial studies have docu-
mented evidence of falling sperm counts (50%+) and other symptoms of the feminization of 
males, particularly in western countries, caused by female-hormone-mimicking industrial 
chemicals; see, for example, [103]). 

Concerns over the restriction of procreative freedom, racism, and physical coercion 
that dominate much of the present discourse on population reduction must be put into 
perspective. Population is an ecological issue that, if left unchecked, can have catastrophic 
consequences. The human population growth curve over the past 200 years resembles the 
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boom, or “plague”, phase of the kind of population outbreak that occurs in non-human 
species under unusually favorable ecological conditions (in our case, the resource bounty 
made available by abundant cheap energy). Plague outbreaks invariably end in collapse 
under the pressure of social stress or as crucial resources are depleted [104]. 

Previous cultures have recognized this fact, along with the need for population reg-
ulation, for thousands of years [105,106]. A judicious balance between the freedom and 
well-being of individuals and society involves knowing when to arc nimbly between these 
poles as circumstances change. There is perhaps no greater rallying cry for the restriction of 
certain individual freedoms than the imminent threat of global social–ecological collapse. 

Though it hardly seems worth stating, a universal one-child policy applied globally 
is not discriminatory. Moreover, it is entirely justifed when the restoration of ecological 
integrity for the well-being of present and future generations—of humans and non-humans 
alike—is the motivation. Fortunately, there is a full toolbox of socially just and humane 
tools for bringing about the necessary population reduction [107,108]. That some inhumane 
practices have been used in particular circumstances historically is no reason to ignore the 
gravity of contemporary overshoot and the ample mechanisms available for sustainable 
population planning. When it comes to both the environmental and social aspects of over-
shoot, no other single individual action comes close to being as negatively consequential as 
having a child [109]. 

We should note that the human population at carrying capacity is a manageable 
variable whose magnitude will depend, in part, on society’s preferred material standard of 
living. This is a fnite planet with limited productive capacity. A constant, sustainable rate 
of energy and material throughput will obviously support fewer people at a high average 
material standard than it will at a lower material standard. 

We cannot stress enough that a non-fossil energy regime simply cannot support 
anywhere close to the present human population of nearly eight billion; this urgently 
necessitates reducing human numbers as rapidly as possible to avoid unprecedented 
levels of social unrest and human suffering in the coming decades. (This fies in the face 
of mainstream concerns that the falling fertility rate in many (particularly high-income) 
countries is cause for alarm; see, for example, [110]). 

4.3. Radical Societal Contraction and Transformation 

The third major front of a one-Earth sustainability strategy is a fully transformative 
plan to reshape the social and economic foundations of society while simultaneously 
managing a systematic contraction of the human enterprise (the latter to be consistent 
with Global Footprint Network estimates that humanity is in 75% overshoot). This is 
necessitated, in part, by the need to phase out fossil energy within a set time and carbon 
budget. (The situation is becoming increasingly urgent; Spratt et al. [111] argue that little 
or no budget exists to remain even within 2 ◦C). Whatever the identifed FF budget, it 
must be rationed and allocated to: (1) essential uses, such as agriculture and essential 
bulk transportation; and (2) de-commissioning hazardous fossil-based infrastructure and 
replacing it with renewable-based infrastructure and supply chains. 

Other elements of such a plan would include: (3) economic and political restruc-
turing in conformity with the new energy and material realities (e.g., the cessation of 
interest-bearing debt and possibly even a shift to negative interest; a renewed focus on 
community building and regional self-reliance; re-localization of essential production and 
other economic activities; emphasis on economic resilience over mere effciency; and a 
down-shifting of control over land and resource use to local self-governing bodies); (4) 
worker retraining for new forms of work and employment; (5) social planning to ensure 
a just allocation and distribution of societal resources, as it is inherently unjust for some 
individuals to appropriate much more than their fair share of the Earth’s limited bounty; 
(6) planned migrations and resettlement from unsustainable dense urban centers and 
vulnerable coastlines; and (7) large-scale ecosystem restoration. Restoration would serve 
the multiple purposes of not only creating meaningful employment but also reclaiming 
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ecosystem integrity for the beneft of humans and non-humans alike, capturing carbon, 
increasing social–ecological resilience, and increasing the stock of biomass available for 
human energy consumption. In many respects, this endeavor will resemble Polanyi’s [112] 
Great Transformation (about the emergent dominance of neoliberal market economics) in 
reverse, all contained within an envelope of ecological necessity. 

Actions to embark swiftly, judiciously, and systematically on the transformation will 
be of a far greater scale and level of effort than WWII mobilization and will involve 
unprecedented levels of global cooperation. In our view, two main conditions must be 
satisfed concurrently for such an undertaking to have any chance of succeeding. First, 
we must have politicians in offce who care about people and the planet (i.e., who are not 
beholden to corporate, monied, or otherwise compromised interests) and who are willing 
to fght fercely for ecological stability and social justice. This starts with whom we choose 
to elect (politicians do not magically fall into offce—we put them there), holding them 
relentlessly accountable, and fghting to get money out of politics. Second, history shows 
that monied and ruling elites do not relinquish their power willingly—their hand must be 
forced. Virtually no important gain has ever been made by simply asking those in power 
to do the right thing. Unrelenting pressure must be exerted such that the people and/or 
systems in question have no choice but to capitulate to specifc, well-thought-out demands. 
We must reacquaint ourselves with the revolutionary change-makers of the past who, at 
great cost, delivered for us the better world we live in now through intelligent, direct action 
and risk-taking. 

To adopt a biblical metaphor, it may very well be easier for a camel to go through the 
eye of a needle than for humanity to shift its prevailing paradigm and embark on a planned, 
voluntary descent from a state of overshoot to a steady-state harmonic relationship with 
the ecosphere—in just a decade or two. On the other hand, history shows that virtually 
all important achievements have only ever arisen from a dogged pursuit of the seemingly 
impossible. To contemplate the alternative is unthinkable. 
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The fiftieth anniversary of the first Earth Day of 1970 will be in 2020. As environmentalism has gone mainstream during that half a century, it 

has forgotten its early focus and shifted toward green capitalism. Nowhere is this more apparent than abandonment of the slogan popular 

during the early Earth Days: “Reduce, Reuse, Recycle”. 

The unspoken phrase of today’s Earth Day is “Recycle, Occasionally Reuse, and Never Utter the Word Reduce”. A quasi taboo on saying 

“reduce” permeates the lexicon of twenty-first century environmentalism. Confronting the planned obsolescence of everyday products 

rarely, if ever, appears as an ecological goal. The concept of possessing fewer objects and smaller homes has surrendered to the worship of 

ecogadgets. The idea of redesigning communities to make them compact so individual cars would not be necessary has been replaced by 

visions of universal electric cars. The saying “Live simply so that others can simply live” now draws empty stares. Long forgotten are the 

modest lifestyles of Buddha, Jesus and Thoreau. 

When the word “conservation” is used, it is virtually always applied to preserving plants or animals and virtually never to conserving energy. 

The very idea of re-imagining society so that people can have good lives as they use less energy has been consumed by visions of the 

infinite expansion of solar/wind power and the oxymoron, 100% “clean energy”. 

But wait, can anyone really challenge the belief that solar and wind power are inherently clean? Yes, and that is the crux of the problem. 

Many have become so distraught with looming climate catastrophe that they turn a blind eye to other threats to the existence of life. 

Shortsightedness by some who rightfully denounce “climate change denial” has led to a parallel unwillingness to recognize dangers built 

into other forms of energy production, a problem which can be called “clean energy danger denial”. 

Obviously, fossil fuels must be replaced by other forms of energy. But those energy sources have such negative properties that using less 

energy should be the beginning point, the ending point and occupy every in-between point on the path to sane energy use. What follows 

are “The 15 Unstated Myths of Clean, Renewable Energy”. Many are so absurd that no one would utter them, yet they are ensconced within 

the assumption that massive production of solar and wind energy can be “clean”. 

exemplified by nuclear power, which is often included in the list of alternative energy sources. It is, of course, true that very little GHGs are 

released during the operation of nukes. But it is wrong to ignore the use of fossil fuels in the construction (and ultimate decommissioning) 

Myth 1.  “Clean energy” is carbon neutral. The fallacious belief that “clean” energy does not emit greenhouse gases (GHGs) is best 
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of the power plant as well as the mining, milling, transport and eternal storage of nuclear material. To this must be added the fossil fuels 

used in the building of the array of machinery to make nukes possible and the disruption of aquatic ecosystems from the emptying of hot 

water. 

Similarly, examination of the life cycle of producing “clean” energy reveals it requires machinery that is heavily dependent on fossil fuels. 

Steel, cement and plastics are central to renewable energy and have heavy carbon footprints. One small example: The mass of an industrial 

wind turbine (https://www.lowtechmagazine.com/2019/06/wooden-wind-turbines.html? 

utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-

tech+Magazine))

Myth 2. “Clean energy” is inexhaustible because the sun will always shine and the wind will always blow. This statement assumes that all 

 is 90% steel. 

that is needed for energy is sunshine and wind, which is not the case. Sunshine and wind do not equal solar power and wind power. The 

transformation into “renewable” energy requires minerals which are non-renewable and difficult to access. 

should not lead us to ignore the level of toxins involved in the extraction and processing of lithium, cobalt, copper, silver, aluminum, 

cadmium, indium, gallium, selenium, tellurium, neodymium, and dysprosium. Would a comparison of toxins associated with the production 

of clean energy to fossil fuels would be an open admission of the dirtiness of what is supposed to be “clean?” 

Another example: “Processing one ton of rare earths necessary for alternative energy produces 2,000 tons of toxic waste 

(https://www.counterpunch.org/2019/06/03/chinas-rare-earth-trade-card/).” Similar to what happens with Myth 2, toxins may not be 

produced during the operation of solar and wind power but permeate other stages of their existence. 

nuclear power plants, it is used in massive amounts for manufacturing and mining. The manufacture of a single auto requires 350,000 liters 

of water (https://www.bing.com/search? 

q=blue+gold%3A+world+water+wars+film&form=EDGEAR&qs=AS&cvid=16bb3405989e44e59fe16f897c33e9e1&cc=US&setlang=en-

US&elv=AXK1c4IvZoNqPoPnS!QRLOPJvFVb1PPYPfB*xZ2l44blcwo5opmgw8IHANg8kK9ggJaGms7KTKDGg0jdgzXTJtWUyZGJbKXS7ikCM*26eAhB&plv 

In 2015, the US used 4 billion gallons of water for mining (https://www.fluencecorp.com/mining-industry-water-use/) and 70% of water comes 

from groundwater. Water is used for separating minerals from rocks, cooling machinery and dust control. Even industry apologists admit 

that “Increased reliance on low ore grades means that it is becoming necessary to extract a higher volume of ore to generate the same 

amount of refined product, (http://ccsi.columbia.edu/files/2014/05/CCSI-Policy-Paper-Leveraging-Mining-Related-Water-Infrastructure-for-

Development-March-2014.pdf) which consumes more water.”Julia Adeney Thomas points out that “producing one ton of rare earth ore (in 

terms of rare earth oxides) produces 200 cubic meters of acidic wastewater (https://www.asiaglobalonline.hku.hk/anthropocene-climate-

change/).” 

fuels. According to Jasper Bernes, 2To replace current US energy consumption with renewables, you’d need to devote at least 25-50 % of the 

US landmass to solar, wind, and biofuels (https://communemag.com/between-the-devil-and-the-green-new-deal/).” 

Something else is often omitted from contrasts between energy harvesting. Fossil fuel has a huge effect on land where it is extracted but 

relatively little land is used at the plants where the fuel is burned for energy. In contrast, solar/wind power requires both land where raw 

materials are mined plus the vast amount of land used for solar panels or wind “farms.” 

with plant and animal life whose habitat will be increasingly undermined as it is covered with solar collectors. It is unfortunate that so many 

who express concern for the destruction of coral reefs seem blissfully unaware of the annihilation of aquatic life wrought by deep sea 

Myth 3. “Clean energy” does not produce toxins. Knowledge that the production of fossil fuels is associated with a high level of poisons 

Myth 4. “Clean energy” does not deplete or contaminate drinkable water. Though water is usually thought of for agriculture and cooling in 

Myth 5. “Clean energy” does not require very much land usage. In fact, “clean” energy could well have more effect on land use than fossil 

Myth 6. “Clean energy” has no effect on plant and animal life. Contrary to the belief that there is no life in a desert, the Mojave is teeming 
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ridges. In order to transport 50-ton generator modules and 160-foot blades to these sites, wind developers cut new roads. They also clear 

mining of minerals (https://grist.org/article/clean-energy-requires-rare-metals-should-we-mine-the-ocean-floor-to-get-them/? 

utm_medium=email&utm_source=newsletter&utm_campaign=daily) for renewable energy components. 

Wind harvesting can be a doomsday machine for forests. As Ozzie Zehner warns: “Many of the planet’s strongest winds rip across forested 

strips of land (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy) “for power lines and 

transformers. These provide easy access to poachers as well as loggers, legal and illegal alike.” 

As the most productive land for solar/wind extraction is used first, that requires the continuous expansion of the amount of land (or sea bed) 

taken as energy use increases. The estimate that 1 million species could be made extinct in upcoming decades will have to be up-counted to 

the extent that “clean” energy is mixed in with fossil fuels. 

to protect their health and families have opposed the poisoning of their communities. This is not likely to change with an increase in “clean” 

energy. What will change is the particular toxins which compromise health. 

Creating silicon wafers for solar cells “releases large amounts of sodium hydroxide and potassium hydroxide. Crystalline-silicon solar cell 

processing involves the use or release of chemicals such as phosphine, arsenic, arsine, trichloroethane, phosphorous oxycholoride, ethyl vinyl 

secrets-of-clean-energy), hexavalent chromium, and numerous other chemical compounds.” The explosive gas silane is also used and more 

recent thin-film technologies employ toxic substances such as cadmium. 

Wind technology is associated with its own problems. Caitlin Manning reports on windmill farms in the Trans Isthmus Corridor of Mexico: 

continue to farm their lands, fences and security guards protecting the turbines prevent farmers from moving freely. The turbines leak oil 

into the soil and sometimes ignite … many people have suffered mental problems from the incessant noise.” 

Though the number health problems documented for fossil fuels is vastly more than those with solar/wind, the latter have been used on an 

industrial scale for a much shorter time, making it harder for links to show up. The Precautionary Principle states that a dangerous process 

should be proven safe before use rather than waiting until after damage has been done. Will those who have correctly insisted that the 

Precautionary Principle be employed for fracking and other fossil fuel processes demand an equivalent level of investigation for “clean” 

energy or give it the same wink and nod that petrochemical magnates have enjoyed? 

produce constant car-alarm-level noise of about 100 decibels (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-

of-clean-energy), and, if they ice up, they can fling it off at 200 miles per hour. It is not surprising that indigenous people of Mexico are not 

alone in being less than thrilled about having them next door. Since solar panels and windmills can only be built where there is lots of sun or 

wind, their neighbors are often high-pressured into accepting them unwillingly. 

Obviously, components can be mined only where they exist, leading to a non-ending list of opponents. Naveena Sadasivam gives a few 

examples from the very long list of communities confronting extraction for “clean” energy components: “Indigenous communities in Alaska 

have been fighting to prevent the mining of copper and gold at Pebble Mine in Bristol Bay, home to the world’s largest sockeye salmon 

fishery and a crucial source of sustenance. The proposed mine “has been billed by proponents as necessary to meet the growing demand 

for copper, which is used in wind turbines, batteries, and solar panels (https://grist.org/article/report-going-100-renewable-power-means-a-

Myth 7. “Clean energy” production has no effect on human health. Throughout the centuries of capitalist expansion workers have struggled 

acetate, silicon trioxide, stannic chloride, tantalum pentoxide, lead (https://www.questia.com/library/120075432/green-illusions-the-dirty-

“which is majority Indigenous and dependent on agriculture and fishing. The concrete bases of the more than 1,600 wind turbines have 

severely disrupted the underground water flows (https://roarmag.org/essays/amlo-in-office-from-megaprojects-to-militarization/? 

utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%3A+roarmag+(ROAR+Magazine)) … Despite promises that they could 

Myth 8. People are happy to have “clean energy” harvested or its components mined where they live. Swooping windmill blades can 
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lot-of-dirty-mining/?utm_medium=email&utm_source=newsletter&utm_campaign=daily). Similar stories are playing out in Norway, where 

Myth 9. No one is ever killed due to disputes over energy extraction or harvesting. When Asad Rehman wrote in May 2019 that 

the Sami community is fighting a copper mine, and in Papua New Guinea, where a company is proposing mining the seabed for gold and 

copper.” 

environmental conflicts are responsible for “the murder of two environmental defenders (https://www.independent.co.uk/voices/green-new-

deal-alexandria-ocasio-cortez-corbyn-colonialism-climate-change-a8899876.html) each and every week,” his data was out of date within 

two months. By July 2019 Global Witness (GW) had tabulated that “More than three people were murdered each week 

(https://www.globalwitness.org/en/campaigns/environmental-activists/enemies-state/) in 2018 for defending their land and our 

environment.” Their report found that mining was the deadliest economic sector, followed by agriculture, and water resources such as dams 

in third place. Commenting on the GW findings, Justine Calma wrote “Although hydropower has been billed as “renewable energy,” many 

activists have taken issue with the fact large dams and reservoirs have displaced indigenous peoples and disrupted local wildlife 

(https://grist.org/article/the-deadliest-environmental-causes-in-2018-protesting-mining-agribusiness-dams/? 

utm_medium=email&utm_source=newsletter&utm_campaign=daily). 

GW recorded one murder sparked by wind power. Murders traceable to “clean” energy will certainly increase if it out-produces energy from 

fossil fuels. The largest mass murder of earth defenders that GW found in 2018 was in India “over the damaging impacts of a copper mine in 

the southern state of Tamil Nadu (https://www.globalwitness.org/en/campaigns/environmental-activists/enemies-state/). Copper is a key 

element for “clean” energy. 

more efficient than solar/wind power because they are relatively easy to store for use. It is not nearly so easy with solar and wind power 

because they are intermittent, which means they can be collected only when the sun is shining or the wind is blowing. Thus, solar/wind 

energy must be stored and retrieved by complex processes, all of which result in substantial loss of energy. Additionally, the wiring 

characteristics of solar panels means that tiny fragments such as dust or leaves can block the surface. 

Therefore, their efficiency will be much less under actual operating conditions that they are under ideal lab conditions. A test described by 

Ozzie Zehner found that solar arrays rated at 1000 watts actually produced 200-400 watts 

(https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy) in the field. Similarly, Pat Murphy notes that 

while a coal plant operates at 80-90% of capacity, wind turbines do so at 20-30% of capacity (https://www.resilience.org/stories/2008-07-

26/review-plan-c-pat-murphy-and-small-possible-lyle-estill/). Since they perform much lower than expected, both solar and wind energy 

require considerably more land than misleading forecasts predict. This, in turn, increases all of the problems with habitat loss, toxic 

emissions, human health and land conflicts. 

sources renders them extremely complex. Solar/wind energy can be stored for night use by using it to pump water uphill and, when energy 

is needed, letting it flow downhill to turn turbines for electricity. Or, it can be stored in expensive, large and heavy batteries. Wind turbines 

“can pressurize air into hermetically sealed underground caverns to be tapped later for power, but the conversion is inefficient and suitable 

geological sites are rare (https://www.questia.com/library/120075432/green-illusions-the-dirty-secrets-of-clean-energy).” Daniel Tanuro 

estimates that “Renewable energies are enough to satisfy human needs, but the technologies needed for their conversion are more 

resource-intensive than fossil technologies: it takes at least ten times more metal to make a machine capable of producing a renewable 

kWh (http://links.org.au/no-shortcuts-climate-revolution-must-be-ecosocialist) than to manufacture a machine able to produce a fossil 

kWh.” 

efficiency (EE) is the same as putting energy on sale. Shoppers do not buy less of something on sale, they buy more. Stan Cox describes 

research showing that at the same time air conditioners became 28% more efficient, they accounted for 37% more energy use 

Myth 10. One watt of “clean energy” will replace one watt from use of fossil fuels. Perhaps the only virtue that fossil fuels have is that they are 

Myth 11. “Clean energy” is as efficient as fossil fuels in resource use. Processes needed for storing and retrieving energy from intermittent 

Myth 12. Improved efficiency can resolve problems of “clean energy.” This is perhaps the most often-stated illusion of green energy. Energy 
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(http://www.losingourcool.com/). Findings such as this are due both to users keeping their houses cooler and more people buying air 

conditioners. Similarly, at the same time as automobiles showed more EE, energy use for transportation went up. This is because more 

drivers switched from sedans to SUVs or small trucks and there were many more drivers and cars on the road. 

EE parallels increased use of energy not just because of increased use of one specific commodity, but also because it allows people to buy 

other commodities which are also energy-intensive. It spurs corporations to produce more energy-guzzling objects to dump on the market. 

Those people who do not want this additional stuff are likely to put more money in the bank and the bank loans out that money to multiple 

lenders, many of whom are businesses which increase their production. 

that can actually be recycled and understates the massive amount of “clean” energy being advocated. Kris De Decker point out that “a 5 

MW wind turbine produces more than 50 tonnes of plastic composite waste (https://www.lowtechmagazine.com/2019/06/wooden-wind-

turbines.html? 

utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-

tech+Magazine)) from the blades alone.” If a solar/wind infrastructure could actually be constructed to replace all energy from fossil fuel, it 

would be the most enormous build-up in human history. Many components could be recycled, but it is not possible to recycle more than 

100% of components and the build-up would require an industrial growth rate of 200%, 300% or maybe much more. 

will become worse as resources are used up, the best land for harvesting solar and wind power is taken, and the rate of industrial expansion 

increases. Obtaining power will become more vastly difficult as there are diminishing returns on new locations for mining and placing solar 

collectors and wind mills. 

Myth 15. There Is No Alternative. This repeats Margaret Thatcher’s right-wing perspective which is reflected in the claim that “We have to do 

something because moving a little bit in the right direction is better than doing nothing at all.” The problem is that expanding energy 

production is a step in the wrong direction, not the right direction. 

The alternative path to overgrowing “clean” energy is remembering what was outlined before. The concept of conserving energy is an age-

old philosophy embodied in use of the word “reduce.” Those who only see the horrible potential of climate change have an unfortunate 

tendency to mimic the behavior of climate change deniers as they themselves deny the dangers of alternative energy. 

Kris De Decker traces the roots of toxic wind power not to wind power itself but to hubristic faith in unlimited energy growth: “For more 

than two thousand years, windmills were built from recyclable or reusable materials (https://www.lowtechmagazine.com/2019/06/wooden-

wind-turbines.html? 

utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+typepad%2Fkrisdedecker%2Flowtechmagazineenglish+(Low-

tech+Magazine)): wood, stone, brick, canvas, metal. If we would reduce energy demand, smaller and less efficient wind turbines would not 

be a problem.” 

Every form of energy production has difficulties. “Clean, renewable energy” is neither clean nor renewable. There can be good lives for all 

people if we abandon the goal of infinite energy growth. Our guiding principle needs to be that the only form of truly clean energy is less 

energy. 

Myth 13. Recycling “clean energy” machine components can resolve its problems. This myth vastly overestimates the proportion of materials 

Myth 14. Whatever problems there are with “clean energy” will work themselves out. Exactly the opposite is true. Problems of “clean” energy 
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RELATED POSTS 

(https://www.resilience.org/stories/2019-09-11/outside-the-walls/) 

Outside the Walls (https://www.resilience.org/stories/2019-09-11/outside-the-walls/) 

The Future of Technological Society: Will They Really Think of Something? 
(https://www.resilience.org/stories/2019-08-26/the-future-of-technological-society-will-they-
really-think-of-something/) 

On Sacrifice (https://www.resilience.org/stories/2019-08-16/on-sacrifice/) 

(https://www.resilience.org/stories/2019-09-10/the-danger-of-inspiration-a-review-of-on-fire-the-burning-case-for-a-green-new-deal/) 

The Danger of Inspiration: A Review of On Fire: The (Burning) Case for a Green New Deal 
(https://www.resilience.org/stories/2019-09-10/the-danger-of-inspiration-a-review-of-on-fire-the-
burning-case-for-a-green-new-deal/) 

Why was the Blackout Used to Attack Renewables? Because Some Media Still Have an Anti-
Climate Action Agenda (https://www.resilience.org/stories/2019-08-22/why-was-the-blackout-
used-to-attack-renewables-because-some-media-still-have-an-anti-climate-action-agenda/) 

How to Make Wind Power Sustainable Again (https://www.resilience.org/stories/2019-06-
27/how-to-make-wind-power-sustainable-again/) 

(https://www.resilience.org/stories/2019-08-28/the-green-new-deal-battles-business-as-usual-both-will-doom-us/) 

The Green New Deal Battles Business as Usual. Both Will Doom Us 
(https://www.resilience.org/stories/2019-08-28/the-green-new-deal-battles-business-as-usual-both-
will-doom-us/) 

Access to Land is a Barrier to Simpler, Sustainable Living. Public Housing could Offer a Way 
Forward (https://www.resilience.org/stories/2019-08-22/access-to-land-is-a-barrier-to-simpler-
sustainable-living-public-housing-could-offer-a-way-forward/) 

Reinventing the Small Wind Turbine (https://www.resilience.org/stories/2019-06-
17/reinventing-the-small-wind-turbine/) 

Don Fitz 
(https://www.resilience.org/resilience-author/don-fitz/) 

Don Fitz is on the Editorial Board of Green Social Thought, which is sent to members of The Greens/Green Party USA.  He is newsletter editor for the 
Green Party of St. Louis and was the 2016 candidate of the Missouri Green Party for Governor. 
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From: Jill O"Connor 
To: PLN-Planner on Duty 
Cc: Jill O"Connor 
Subject: NO to the "West Gardner Solar Project!! 
Date: Saturday, December 11, 2021 4:28:06 PM 

You don't often get email from joconnor@pcpartners.net. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Preserve our wildlife, farms and our communities but saying NO to this project! This method of warming is a joke. 
It’s expensive, does not perform as it should, and then people are left with toxic panels…it’s a total sham. DO NOT 
DO IT. 
Watch Planet of the Humans; you’ll understand why I am against it 100%. 
Jill O’Connor 
12632 Walmer 
Overland Park, Kansas 66209 
913-220-4925 

mailto:joconnor@pcpartners.net
mailto:Planner@jocogov.org
mailto:joconnor@pcpartners.net
http://aka.ms/LearnAboutSenderIdentification
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From: Gail Tucker 
To: PLN-Planner on Duty 
Subject: No industrial solar plant in JOCO 
Date: Sunday, December 12, 2021 10:56:29 AM 

You don't often get email from gailcosnertucker@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

No industrial solar plant in JOCO. 
Gail Tucker 
Overland Park 

mailto:gailcosnertucker@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:gailcosnertucker@gmail.com
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From: stanleeknoche 
To: PLN-Planner on Duty; bocc@jocogov.org 
Subject: Re: Fwd: Re: FYI 
Date: Sunday, December 12, 2021 12:49:22 PM 

Some people who received this message don't often get email from stanleeknoche@gmail.com. Learn why this is 
important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

-------- Original message --------
From: stanleeknoche <stanleeknoche@gmail.com> 
Date: 12/11/21 5:39 PM (GMT-06:00) 
To: stanleeknoche <stanleeknoche@gmail.com> 
Subject: Re: FYI 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

-------- Original message 

Dear JoCo Planners and BOCC 
I'm writing this memo to correct information that was given to the planning committee about one 

landowner saying that his property 17035 county line rd Edgerton Ks will be surrounded by the West 
Gardner Solar Farm on all 4 sides. I guess  he has a neighbor, non participating land owner n the solar project 
with 30 acres across on County Line Rd, 583 E 2400 Rd Edgerton Ks from his house. Also the land north and 
east, a 150 acre plot that surrounds his property is not under lease with Next Era. No disrespect to the 
landowner when looking at the Next Era projected solar map you would be surrounded, but projected is an 
estimate of size and boundry, not actual. Possibly this needs to be sought out before the committee votes on 
how many sides a project can surround a landowner. 

mailto:stanleeknoche@gmail.com
mailto:Planner@jocogov.org
mailto:bocc@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
http://aka.ms/LearnAboutSenderIdentification
mailto:stanleeknoche@gmail.com
mailto:stanleeknoche@gmail.com
mailto:stanleeknoche@gmail.com


 

 

 

          
            
         

 

 Also the landowner lives in a wooded area, this area produces a natural setback and barrier. Sometimes 
wooded areas are not feasible for the solar project to clear especially when their are creeks, ditches and high 
ravines. This is a prime example for setbacks and barriers for regulations.
 Even the solar consultant company, the Berkley Group(Johnson County contracted their services) disagreed 
with this regulation. Also claimed; Beyond setbacks and buffers as well as limits on project size the Berkley 
Group has not identified any comparable regulation restricting the incorporation of properties within a project 
to avoid non participating properties from being surrounded to some degree
 Maybe a waiver could be allowed with a stipulation of a written contract or agreement between nonpartisan 
landowner and solar company, giving permission for limits on setbacks, fencing and barriers. This may 
benefit the landowner without disturbing the integrity of their land and a chance to participate in the solar 
project.

 Stan Knoche 
8708 w 82nd st

 Overland Park Ks 66204 

Also what about participating landowners that signed leases? Are they subject to this regulation of how 
many sides? 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 
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From: stanleeknoche 
To: bocc@jocogov.org; PLN-Planner on Duty 
Subject: Re: FYI 
Date: Sunday, December 12, 2021 2:20:47 PM 

Some people who received this message don't often get email from stanleeknoche@gmail.com. Learn why this is 
important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

-------- Original message --------
From: stanleeknoche <stanleeknoche@gmail.com> 
Date: 12/3/21 1:20 AM (GMT-06:00) 
To: jeknoche@att.net 
Subject: Misinformation report 

Dear JoCo Planners and BOCC 
I'm writing this memo to correct information that was given to the planning committee about one 

landowner saying that his property 17035 county line rd Edgerton Ks will be surrounded by the West 
Gardner Solar Farm on all 4 sides. I guess  he has a neighbor, non participating land owner n the solar project 
with 30 acres across on County Line Rd, 583 E 2400 Rd Edgerton Ks from his house. Also the land north and 
east, a 150 acre plot that surrounds his property is not under lease with Next Era. No disrespect to the 
landowner when looking at the Next Era projected solar map you would be surrounded, but projected is an 
estimate of size and boundry, not actual. Possibly this needs to be sought out before the committee votes on 
how many sides a project can surround a landowner.
 Also the landowner lives in a wooded area, this area produces a natural setback and barrier. Sometimes 
wooded areas are not feasible for the solar project to clear especially when their are creeks, ditches and high 
ravines. This is a prime example for setbacks and barriers for regulations.
 Even the solar consultant company, the Berkley Group(Johnson County contracted their services) disagreed 
with this regulation. Also claimed; Beyond setbacks and buffers as well as limits on project size the Berkley 
Group has not identified any comparable regulation restricting the incorporation of properties within a project 
to avoid non participating properties from being surrounded to this degree
 Maybe a waiver could be allowed with a stipulation of a written contract or agreement between nonpartisan 

mailto:stanleeknoche@gmail.com
mailto:bocc@jocogov.org
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
http://aka.ms/LearnAboutSenderIdentification
mailto:jeknoche@att.net
mailto:stanleeknoche@gmail.com
mailto:stanleeknoche@gmail.com


          
            
         

 

landowner and solar company, giving permission for limits on setbacks, fencing and barriers. This may 
benefit the landowner without disturbing the integrity of their land and a chance to participate in the solar 
project.

 Stan Knoche 
8708 w 82nd st

 Overland Park Ks 66204 

Also what about participating landowners with signed leases? Are they subject to regulation of how many 
sides? 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 
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From: stanleeknoche 
To: BOCC-Clerk; PLN-Planner on Duty 
Subject: Re: FYI 
Date: Sunday, December 12, 2021 3:21:55 PM 

Some people who received this message don't often get email from stanleeknoche@gmail.com. Learn why this is 
important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 

Sent via the Samsung Galaxy S® 6, an AT&T 4G 

Dear JoCo Planners and BOCC 
I'm writing this memo to correct information that was given to the planning committee about one 

landowner saying that his property 17035 county line rd Edgerton Ks will be surrounded by the West 
Gardner Solar Farm on all 4 sides. I guess  he has a neighbor, non participating land owner n the solar project 
with 30 acres across on County Line Rd, 583 E 2400 Rd Edgerton Ks from his house. Also the land north and 
east, a 150 acre plot that surrounds his property is not under lease with Next Era. No disrespect to the 
landowner when looking at the Next Era projected solar map you would be surrounded, but projected is an 
estimate of size and boundry, not actual. Possibly this needs to be sought out before the committee votes on 
how many sides a project can surround a landowner.
 Also the landowner lives in a wooded area, this area produces a natural setback and barrier. Sometimes 
wooded areas are not feasible for the solar project to clear especially when their are creeks, ditches and high 
ravines. This is a prime example for setbacks and barriers for regulations.
 Even the solar consultant company, the Berkley Group(Johnson County contracted their services) disagreed 
with this regulation. Also claimed; Beyond setbacks and buffers as well as limits on project size the Berkley 
Group has not identified any comparable regulation restricting the incorporation of properties within a project 

mailto:stanleeknoche@gmail.com
mailto:BOCC-Clerk@jocogov.org
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
http://aka.ms/LearnAboutSenderIdentification
mailto:stanleeknoche@gmail.com


 

          
            
         

 

to avoid non participating properties from being surrounded to this degree
 Maybe a waiver could be allowed with a stipulation of a written contract or agreement between nonpartisan 
landowner and solar company, giving permission for limits on setbacks, fencing and barriers. This may 
benefit the landowner without disturbing the integrity of their land and a chance to participate in the solar 
project.

 Stan Knoche 
8708 w 82nd st

 Overland Park Ks 66204 

Also what about participating landowners with signed leases? Are they subject to regulation of how many 
sides? 

Sent via the Samsung Galaxy S® 6, an AT&T 4G LTE smartphone 



 

 

 

 

 

From: Steven Clark 
To: BOCC-Clerk; PLN-Planner on Duty; Eilert, Ed, BOC; Meyers, Jeff, BOC; Hanzlick, Janee, BOC; Allenbrand, Shirley, BOC; Ashcraft, 

Michael, BOC 
Cc: planning@lawrenceks.org 
Subject: Open Letter Regarding JOCO Planning Commission"s Anti-Solar Zoning Regulations 
Date: Sunday, December 12, 2021 4:09:22 PM 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Dear Johnson County Board of County Commissioners and Planning Commission, 

The following is a copy of my Guest Column to the Kansas City Star, published on December 10, 
2021. 

The Johnson County Planning Commission recently voted for restrictive, anti-solar zoning 
regulations, which threaten to stop beneficial utility-scale solar farms from being built in  the county. 
Its members' votes at their Nov. 16 meeting overturned reasonable regulations, approved by the 
same commission on Oct. 26. Anti-solar forces prevailed by submitting a questionable, last-minute 
conflict of interest claim against two planning commissioners who previously supported solar, 
forcing their recusal. Three other commissioners changed their votes to oppose solar at the 
November meeting, though no new evidence or rationale was presented. 

The Johnson County Planning Commission’s anti-solar vote demonstrates the dangerous strength 
of anti-renewable local politicians, including Kansas state Sen. Mike Thompson, Johnson County 
Commissioner Charlotte O’Hara, Planning Commissioner Kelley Rast (appointed by O’Hara), and 
Conservative Republicans of Southern Johnson County Chair Greg Cromer.  These closely-linked 
politicians strongly oppose renewable energy for purely ideological reasons, and they promote 
continued operation of 50-year-old coal-fired plants at Lawrence and La Cygne, Kansas — plants 
their owner, Evergy, would like to shut down. Thompson and his allies appear to be aiming to 
prevent solar farm construction not only in Johnson County but throughout Kansas. 

The anti-renewable politicians have addressed the Johnson County Planning Commission and 
residents with extreme misinformation and distortions about solar, while  acknowledging no 
environmental impacts from coal-fired plants. They have convinced many local residents that solar 
farms will seriously impact them and the environment though an outrageous misinformation 
campaign. The planning commission’s independent consultant, who drafted the solar zoning 
regulations, debunked several key claims by solar opponents. He concluded that after mitigation 
measures are enacted, such as visual screening, neighbors won’t know a solar farm is nearby. 

Solar power generation has taken off in the last decade as photovoltaic technology improved 
remarkably, and costs dropped an astounding 80%. Nationwide installations have grown to 1,000 
solar farms in 43 states, totaling 110,000 megawatts in capacity, roughly equal to 110 nuclear 
plants. These facilities have proven reliable, without the negatives opponents claim. 

The truth is solar farms generate electricity less expensively than fossil or nuclear plants with much 

mailto:clarkville80@sbcglobal.net
mailto:BOCC-Clerk@jocogov.org
mailto:Planner@jocogov.org
mailto:Ed.Eilert@jocogov.org
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mailto:Shirley.Allenbrand@jocogov.org
mailto:Michael.Ashcraft@jocogov.org
mailto:Michael.Ashcraft@jocogov.org
mailto:planning@lawrenceks.org


  

 
 

 

 
 

 
 

less environmental impact. Solar farms produce no air emissions, wastewater, coal ash or nuclear 
waste.  They are very quiet, have a low visual profile and use little water.  Solar farms are built 
away from wetlands and streams, and meet rigorous stormwater pollution regulations. Soil health 
and groundwater quality are preserved through existing codes and reasonable regulations. When a 
solar farm’s life is over, their owners are obligated to completely remove equipment and restore the 
sites. 

Solar farms result in hundreds of jobs, local contracts and tax revenues. Solar farms result in 
significant economic improvement from their site’s current agricultural operations through electricity 
sales and payments to landowners. 

Despite their enormous benefits, the Johnson County Planning Commission voted for a short 20-
year operating permit for solar farms along with other restrictive measures. They disregarded 
multiple experts’ testimony that solar farms, like other capital-intensive facilities, require a minimum 
25- year operating permit to provide acceptable returns for project investors and lenders. They 
disregarded the fact that solar equipment lasts at least 30 years. 

The planning commission also voted to not allow solar farms within two miles of any city limits, 
against their consultant’s recommendation, without any valid rationale. The remaining areas where 
solar farms could be built is a tiny 2.5% of the county. 

When adopting final solar zoning regulations, the Johnson County Board of Commissioners should 
disregard misinformation and ideological opposition to approve fair and reasonable solar zoning 
regulations, including 25-year operating permits and a one-mile buffer from cities. Solar farms are a 
key component of our smarter energy future 

Steven M. Clark, registered Professional Engineer 

I am a solar photovoltaics power engineer and consultant, with 42 years professional experience 
with fossil and solar energy. I grew up in Overland Park, graduated from Kansas State University, 
and raised our children in Overland Park.  My in-laws own property in rural Johnson County and 
would like to lease their property for a solar farm.  There is no legal reason why I needed to inform 
anyone of my relationship despite claims by a solar opponent.  They have not informed the 
Planning Commission of their ties to ideological anti-solar politicians. 

I strongly urge the BOCC and PC to "depoliticize" solar zoning and tone down the rhetoric allowed 
at public hearings.  Hearings and considerations should focus on finding the truth, based on 
independent experts and actual experience of solar facilities.  Solar opponents have used 
threatening messages, verbal and physical demonstrations, and have acted out of order at past 
meetings.  They have also disrespected pro-solar speakers by waving signs behind them and 
making verbal personal attacks.  My in-laws have been verbally attacked and abused by strident 
solar opponents. 



 

 

From: Joyce Whittier 
To: Leipzig, Jay, PLN; Davis, Leslie, PLN; PLN-Planner on Duty 
Subject: REVISED Comments and Attachments 
Date: Sunday, December 12, 2021 9:29:27 PM 
Attachments: Planning Commission Comments - 12-12-21.docx 

Code of Ethics for Johnson County Government.docx 
Miracle of Innocence - Kansas City .docx 
Article 43. - PUBLIC OFFICERS AND EMPLOYEES.docx 
Oaths of Office for all Elected and Appointed Officials and Their Staff.docx 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Jay and Leslie, 

I am attaching my comments and attachments.  Please provide a copy of them to the members of the Planning 
Commission by 2:00 p.m. tomorrow. 

Thank you, 

Joyce 

mailto:jwhittier1@gmail.com
mailto:Jay.Leipzig@jocogov.org
mailto:Leslie.Davis@jocogov.org
mailto:Planner@jocogov.org

Joyce Whittier Comments to Planning Commission – December 14, 2021

K.S.A. 75-4310 requires all officers and employees of the state or any county, city or other municipality of government in Kansas to swear to and sign an oath to uphold the Constitution of the United States before assuming the duties of the office.  All officers and employees are also required to swear to and sign an oath of ethics as required by the Johnson County Code of Ethics, a copy of which is attached.  I have asked for copies of those oaths, but I have been told that the Planning Commission does not have them.

The minutes of the November meeting state that Chairman Christopher Iliff recused himself because he “may” have a conflict of interest.  There is no “may” about it.  Attached is a copy of the Board of Directors and Legal Team of Miracle of Innocence where both Mr. Iliff and Mr. Petersen have served together for at least two years.  Also, Randall Hutchins has made numerous comments that he, in his role as President of the Johnson County Farm Bureau, was helping farmers sign up to lease their land to NextEra.  The fact that these two members of the Planning Commission failed to recuse themselves on at least ten different occasions from January through November from all discussions and votes is a fatal procedural error.  We have indisputable evidence to provide a court in the form of printed minutes from every meeting since January of 2021.  Each failure to recuse is a separate and distinct violation of the oath of office and the oath of ethics.

There is another procedural error on the part of the Polsinelli law firm.  All law firms are required to run a conflict-of-interest check prior to assigning an attorney to a case.  If Polsinelli had run such a check against the names of each member of this commission, they would have discovered the conflict between Mr. Iliff and Mr. Petersen and assigned another attorney to the case.  I sent a letter via certified mail to the co-managing partners of the Polsinelli firm on December 9 asking for an explanation of why they failed to do the required conflict check before assigning John Petersen to represent NextEra.

Common sense and decency would say that the way this has been handled since John Petersen first contacted Sean Pendley in December of 2020 is wrong.  By failing to include the public at every step of the process since January, this commission violated the due process rights granted to every American by the Fourteenth Amendment to the United States.  The only way to correct this violation is to start over and include the public in the process at every step of the way.

I suggest that each member of this Planning Commission consider my comments, as well as those of others here tonight, very carefully before you vote to approve the resolution.  If you decide to ignore the obvious conflicts of interest that have cast a grave doubt over the legality of your actions during this past year, each member of this commission will be facing either a lawsuit where a judge has the authority to order the Planning Commission to cease all further proceedings until he can decide if the procedural errors are sufficient to require this commission to start over.

Thank you.




CODE OF ETHICS

FOR

JOHNSON COUNTY GOVERNMENT



I.  PURPOSE



The Code of Ethics for Johnson County Government is intended to establish standards of conduct expected of those persons who act for or on behalf of the public in the performance of all governmental duties and responsibilities.



Government service and public sector employment is a public trust, and those who serve the public as part of its government must perform and discharge their duties consistent with the highest moral principles, serving always the best interests of the County and its citizens.



Representative government is based solely upon the consent of the governed, under a system whereby every citizen has a right to expect those who govern or serve in the government to act not for themselves but for the governed as a whole.  Since government can act only through its officials and employees, it is ever incumbent upon them, therefore, to honor the public trust and to instill confidence in government by their own integrity and conduct in all official actions.



It is, therefore, the purpose of this Code of Ethics to:



1. Maintain high ethical standards in Johnson County Government;

2. Increase public confidence in the integrity of the officials and employees of Johnson County Government;

3. Assist officials and employees in determining the proper course of action when faced with uncertainty in ethical obligations; and

4. Support the actions of the Government, its officials and employees in situations of unwarranted criticism.



II.  APPLICATION



This Code of Ethics for Johnson County Government shall apply to all persons who are elected to the Office of Commissioner of Johnson County, Kansas; to all elected officials of Johnson County, Kansas; to all persons appointed or hired as employees of the County, its agencies, departments or commissions, whether temporary or permanent, whether full-time or part time; to all persons appointed by the Board of County Commissioners to any position, board, or commission, whether compensated or not; to all persons, whether compensated or not, other than independent contractors, who perform personal services for and on behalf of the County; and to all persons elected or appointed to hold any office in Johnson County, Kansas.



The ethical standards, considerations and rules of conduct shall apply and be observed during the person’s term of office or service with the County.



III.  POLICY STATEMENT

It is the policy of Johnson County Government that:



A.  All citizens be provided fair and equal access to and treatment by the government, without any appearance or element of discrimination or favor or consideration of any special interest; and



B.  All official actions taken in the performance of government duties or responsibilities be motivated to the service of the public interest and the protection of the public trust without any regard for personal achievement, aggrandizement, or personal benefit; and



C.  All persons who act for or represent the interests of Johnson County Government adhere to the highest standards of ethical conduct in the performance of their official duties to the end that the public trust is never violated nor its power abused; and



D.  The policies and procedures for operation of the County government provide for efficient and cost-effective service, responsive to the public interest, that will preserve and promote confidence in government and the integrity of its members.



IV.  ETHICAL STANDARDS



It shall be the duty of all persons to whom this Code of Ethics applies to observe the highest moral principles in all official actions, whether specifically noted or mandated in this Code, and to refrain from any course of conduct which might result in, or create the appearance of a violation of the following ethical standards.



AN OFFICIAL, WHETHER ELECTED OR APPOINTED, AND AN EMPLOYEE IN GOVERNMENT SERVICE SHOULD:



STANDARD 101:  ALWAYS PUT LOYALTY TO HIGH MORAL STANDARDS AND TO THE COUNTY ABOVE ANY LOYALTY TO PERSONS, DEPARTMENT OR AGENCY, OR POLITICAL OR OTHER INTERESTS.



STANDARD 201:  UPHOLD THE CONSTITUTION, LAWS AND REGULATIONS OF THE UNITED STATES, THE STATE OF KANSAS, AND JOHNSON COUNTY AND NEVER BE A PARTY TO THEIR EVASION.



STANDARD 301:  SEEK TO FIND AND EMPLOY MORE EFFICIENT AND ECONOMICAL WAYS TO PROVIDE SERVICE AND TO GIVE TO THE PERFORMANCE OF HIS OR HER DUTIES THEIR BEST ATTENTION, EFFORTS AND THOUGHTS.



STANDARD 401:  TREAT EVERY CITIZEN FAIRLY AND EQUALLY WITHCOURTESY AND RESPECT AND MUST NEVER DISCRIMINATE UNFAIRLY BY DISPENSING OF SPECIAL FAVORS OR PRIVILEGES TO ANYONE, WHETHER FOR REMUNERATION OR NOT; AND SHOULD NEVER ACCEPT FOR HIMSELF OR FAMILY, FAVORS OR BENEFITS UNDER CIRCUMSTANCES WHICH MIGHT GIVE THE APPEARANCE TO REASONABLE PERSONS AS INFLUENCING THE PERFORMANCE OF HIS GOVERNMENTAL DUTIES.



STANDARD 501:  REFRAIN FROM MAKING ANY PROMISE, PRIVATE IN NATURE, THE PERFORMANCE OF WHICH WOULD REQUIRE HIM TO ACT BEYOND THE PROPER SCOPE OF THE DUTIES OF HIS OFFICE, OR TO ACT IN A MANNER WHICH WOULD OR COULD COMPROMISE THE INTEGRITY OF HIS PUBLIC OFFICE.



STANDARD 601:  NEVER ENGAGE IN ANY BUSINESS WITH THE GOVERNMENT, EITHER DIRECTLY OR INDIRECTLY, WHICH IS INCONSISTENT WITH THE CONSCIENTIOUS PERFORMANCE OF HIS GOVERNMENTAL DUTIES.



STANDARD 701:  NEVER USE ANY INFORMATION COMING TO HIM CONFIDENTIALLY IN THE PERFORMANCE OF GOVERNMENTAL DUTIES AS A MEANS FOR MAKING A PRIVATE PROFIT OR GAINING BENEFIT FOR HIMSELF OR OTHERS; AND MAY NEVER REVEAL ANY INFORMATION MADE KNOWN TO HIM THROUGH HIS PUBLIC OFFICE WHICH IS BY LAW CONFIDENTIAL OR BY CUSTOM A PROTECTED RIGHT OF PRIVACY WHERE REVEALING THE INFORMATION COULD AFFECT THE CIVIL OR MORAL RIGHTS OF ANY CITIZEN.



STANDARD 801:  ALWAYS SAFEGUARD THE PUBLIC TRUST AND NEVER USE NOR ALLOW THE USE OF GOVERNMENT PROPERTY OR FUNDS FOR PRIVATE PURPOSES, FOR PURPOSES OTHER THAN THOSE AUTHORIZED OR PERMITTED, OR FOR PURPOSES WHICH COULD MISLEAD THE CITIZENS OR DAMAGE THE CONFIDENCE AND REPUTATION OF THE GOVERNMENT.



STANDARD 901:  AT ALL TIMES DISPLAY THE HIGHEST LEVEL OF INTEGRITY IN PERFORMING HIS OR HER DUTIES AND NEVER KNOWINGLY NOR NEGLIGENTLY MISLEAD OR ALLOW OTHERS TO MISLEAD THE PUBLIC OR OTHER GOVERNMENT OFFICIALS, NOR FAIL TO DISCLOSE OR REPORT TO APPROPRIATE OFFICIALS ANY CORRUPTION WHEREVER DISCOVERED.



STANDARD 1001:  AVOID THE APPEARANCE OF IMPROPER INFLUENCE AND REFRAIN FROM EVER RECEIVING, SOLICITING OR ACCEPTING GIFTS, GRATUITIES, FAVORS OR ANYTHING OF VALUE FOR HIMSELF, HIS FAMILY OR OTHERS, WHICH IS INTENDED OR HAS THE APPEARANCE OR AFFECT OF INFLUENCING THE PERFORMANCE OF HIS DUTUES; AND SHOULD NEVER HIMSELF LOBBY NOR ATTEMPT TO INFLUENCE OTHERS IN THE PERFORMANCE OF THEIR DUTIES BY ANY MEANS WHICH ARE NOT A PART OF HIS AUTHORIZED DUTIES.



STANDARD 1101:  NEVER ALLOW HIS JUDGEMENT TO BE COMPROMISED BY ANY PERSONAL, FAMILY OR BUSINESS INTEREST NOT A PART OF HIS GOVERNMENT SERVICE AND NEVER ACT UPON ANY MATTER IN WHICH HE, HIS FAMILY, OR BUSINESS HAS OR MAY HAVE ANY FINANCIAL OR BENEFICIAL INTEREST; AND SHOULD ALWAYS DECLARE AND DISCLOSE THE FULL NATURE AND EXTENT OF ANY PERSONAL, FAMILY, OR BUSINESS INTEREST IN ANY MATTER RELATED TO GOVERNMENTAL ACTIONS OR DUTIES.



STANDARD 1201:  STAND AS A REPRESENTATIVE OF THE GOVERNMENT AND THE PUBLIC TRUST AND NEVER INTENTIONALLY ACT OUTSIDE THE SCOPE OF THEIR AUTHORITY IN THAT REPRESENTATION NOR ALLOW THEMSELVES TO BE PERCEIVED AS ACTING ON BEHALF OF THE PUBLIC OR GOVERNMENT WHEN, IN FACT THEY ARE NOT.



V.  INTERPRETATION AND GUIDELINES



A.  GENERAL INTENT AND INTERPRETATION.  The Code of Ethics is intended to establish standards to guide the decisions and actions of the public officials and employees in the performance of their official duties and functions.  The standards established by the Code are rules of reason and not rules of law, and they do not themselves seek to impose duties or obligations not otherwise required of public officials and employees.  Rather, the standards seek to recognize the expectations inherent in government service through public opinion and perception and to define the special responsibilities that arise through the representation and authority of government.  Likewise, the Code does not attempt to exhaust the moral and ethical values that must guide government actions, nor does it displace professional knowledge, skill or judgment.  No set of rules or standards can do so, and every person in government service must also be guided by personal conscience and the independent ideals of their profession, as well as the legal duties imposed upon them.  These standards, therefore, should be interpreted with reference to the purposes of government service and the unique stature of public professionalism.



B.  ADVISORY OPINIONS AND RULINGS.  Any person to whom the Code of Ethics applies may request an advisory opinion or ruling on any provision of the Code or concerning any matter relating to their official duties or functions.  The request must be made in writing, submitted to any member of the Ethics Advisory Board, and should contain sufficient and adequate factual information upon which to base the opinion, although the issue may be submitted as a hypothetical question.



The Advisory Board shall issue its opinion or ruling upon any request within seven (7) days, and may keep all or any part of the request confidential, but must, upon rendering any opinion or ruling, prepare a general interpretation relating to the issue raised by the request for distribution to all interested persons.



Reliance by any person upon any advisory opinion, ruling or general interpretation issued by the Advisory Board shall be deemed conclusively as compliance with the requirements of the Ethics Code.



C.  ETHICAL CONSIDERATIONS. The Advisory Board may, from time to time, develop and issue Ethical Considerations, which shall be used for interpreting and applying the provisions of the Code of Ethics.



D.  GUIDELINES FOR APPLICATION.  The following guidelines are designed to provide a frame of reference for interpretations of the Ethical Standards.  They are not absolutes, but serve as considerations to be applied to specific factual situations.



1.  Gifts and Gratuities.  A gift or gratuity would include any item of value, whether in the form of money, services, loan, travel, entertainment, hospitality, promise, favor, or tangible objects.  As a general rule, a public official or employee should not:



a.  solicit any gift or gratuity for any purpose related to their official duties or other County business or operations;

b.  accept any gift or gratuity, other than appropriate political or charitable contributions or an honor or award presented by an appropriate governmental, professional or fraternal organization, for the performance of duties;

c.  keep any unsolicited gift or gratuity having a value exceeding FIFTY DOLLARS ($50.00); and

d.  accept any gift or gratuity under circumstances that a reasonable person would question or circumstances where the giver would have reason to expect something in return.



Further, as a general rule, a public official or employee should:



a. report any offer or attempt to offer a gift or gratuity to them in exchange for the performance of their duties;

b. file a disclosure statement showing the nature of any unsolicited gift or gratuity received, the person giving the gift or gratuity, its value and the circumstances under which it was received; and 

c. to the extent possible, retain any unsolicited gift or gratuity for the office or department as a whole rather than as a personal gift or gratuity.



2.  Financial or Business Interests with County Operations.  A financial or business interest would include any interest that would directly or indirectly provide a monetary or other material benefit to the public official or employee.  As a general rule, a public official or employee of the County should refrain from participation in any selection process, contract negotiation, or purchase of goods or services where the official or employee, or their family members or business associates, has any beneficial or financial interest in the award, selection, or contract.



Further, a public official or employee of the County should not engage in or have a financial interest in any business providing goods or services to the County except when the goods or services are provided through the formal competitive bid process under the Purchasing Policies of the County, and then only upon full disclosure to all appropriate officials of the financial interest.



3.  Financial Interest Disclosures.  A material financial interest would include an interest that provides direct financial remuneration to the public official or employee, or to any member of their immediate family, in an aggregate amount of FIVE HUNDRED DOLLARS ($500.00) or more in any year or an ownership interest in any business entity which exceeds ten percent (10%) of the total ownership.  A public official or employee of the County should always fully and publicly disclose any material financial or other beneficial interest that the official or employee has or may have in any contract, legislative action, formal decision, or governmental ruling or determination whenever the official or employee will or may participate in any manner in the discussion, deliberation, decision, or administration of the matter.



4.  Conflict of Interest.  A conflict of interest would include any circumstance under which a public official or employee of the County has a direct personal interest, other than the diligent performance of their official duties, in the result or outcome of any governmental action for which the official or employee has, in whole or part, any discretionary authority or responsibility.



It is not limited to financial interests, but may include other interests such as personal friendships, family relations, or other associations with groups or persons. A public official or employee of the County should always avoid even the appearance of such conflicts by full, public disclosure of such interests to appropriate officials and, where possible, by abstaining from participation in any form in the performance or exercise of the official, discretionary actions.



VI.  ETHICS ADVISORY BOARD



The Ethics Advisory Board shall be a standing committee, established by the Board of County Commissioners, composed of the following designated members:



1. The Director of Personnel for the County, or their designee;

2. The Chief Counsel for the County, or their designee;

3. The District Attorney for the County, or their designee; and

4. The County Clerk, or their designee.



In the event that any matter presented to the Ethics Advisory Board for consideration relates to any issue or complaint which has been considered or acted upon at the department or agency level by any member of the Advisory Board or which involves any member of the Advisory Board or another person directly supervised by a member, then that member shall not participate in the consideration of that particular matter and shall, for the purposes of that matter only, be replaced on the Advisory Board by:



1. The County Sheriff, if the member is the District Attorney;

2. The Register of Deeds, if the member is the County Clerk;

3. A person designated by the Board of County Commissioners, if the member is the Director of Personnel or the Chief Counsel of the County.



It shall be the duty and function of the Ethics Advisory Board to issue interpretations and guidelines for the Ethical Standards, to prepare advisory opinions and rulings, and to conduct investigative reviews upon complaints of violations of the Ethical Standards.



VII.  COMPLAINTS AND PROCEDURES



A. Departmental Review.  Any allegation of a violation of the Code of Ethics for Johnson County Government of the applicable county department or agency or through the County Personnel Policies should first be filed with the official, agency director or department head that has supervisory responsibility for the office or department in which the violation is claimed to have occurred.  Whenever possible, the complaint shall be acted upon and resolved through standard policies and procedures



B. Advisory Board Review.  In the event that any allegation of a violation of the Code cannot, for whatever reason, be resolved through standard policies or procedures, then the compliant shall be made or referred to the Ethics Advisory Board for review and consideration.



The Ethics Advisory Board may, as it deems necessary, conduct an investigation of the complaint, which may include interviewing persons who may have knowledge of the facts of the complaint.



Upon completion of its review and/or investigation, the Ethics Advisory Board shall prepare a written report, stating its findings, conclusions, and recommendation on the Complaint.



If the Advisory Board finds that there is no merit to the allegation of the complaint and there is no cause to believe that a violation has occurred, then the Advisory Board shall immediately issue its finding, dismissing the complaint.



If the Advisory Board finds that there is cause to believe that a violation may have occurred, then the report of its findings and conclusions shall be:



a.  submitted to the appropriate elected official, department head, or agency director and to the County Personnel Department, if the complaint involves an employee, for their review, consideration and action;

b.  submitted to the County Administrator if the complaint involves a department head or agency director for his review, consideration and action;

c.  submitted to the Board of County Commissioners if the complaint involves the County Administrator, an appointed official or member of any County Board or Commission, or any person acting as a representative on behalf of the County; and

d.  submitted to the Ethics Review Commission if the complaint involves a member of the Board of County Commissioners or an elected official of the County.



VII.  ETHICS REVIEW COMMISSION



The Ethics Review Commission shall be composed of the following members:



1.  The Administrative Judge of the District Court in the County;

2.  Two citizens of the County designated in each case by the Administrative Judge; and

3.  Two persons designated by the official who is the subject of the complaint.



The Ethics Review Commission shall review any report of the Ethics Advisory Board which is submitted to it and may, as it deems necessary, conduct further and additional investigation, including interviews or a hearing.  Upon completion of its review and/or investigation, the Ethics Review Commission shall prepare a report stating its findings, conclusions and recommendations.  If the Ethics Review Commission determines that no violation has occurred, then it shall immediately issue a ruling making that finding and dismissing the complaint.  If the Review Commission determines that a violation has occurred, then it shall take such actions for enforcement, as it deems advisable, consistent with the provisions of this Code.



IX.  REVIEW AND ACTION UPON REPORT



Any elected official, agency director or department head, and the County Administrator, and the Board of County Commissioners shall immediately review any report submitted to them by the Ethics Advisory Board and shall conduct any additional investigation, including interviews or a hearing, as they deem necessary.  Upon completion of their review, if they determine that no violation has occurred, then they shall dismiss the complaint and take such action as may be advisable to conclude the matter.  If they determine that a violation has occurred, then they shall direct action to be taken as they deem necessary and advisable, consistent with the provisions of this Code, to correct the violation and to enforce the Code of Ethics.



X.  CONFIDENTIALITY



All proceedings of the Ethics Advisory Board, the Ethics Review Commission, the Board of County Commissioners, and any official, department or agency, in investigating and reviewing any ethics complaints shall be deemed as personnel matters and, thus, shall be confidential.



XI.  SANCTIONS FOR VIOLATION



For any violation of the Code of Ethics, the following enforcement actions may be taken:



A. For employees of the County:

1.  A written warning or reprimand be issued pursuant to the personnel policies; or

2.  A notice of intent to suspend, demote or terminate the employee be issued pursuant to the personnel policies; or

3.  A complaint be filed for action with the law enforcement officials; or

4.  The matter be dismissed for lack of cause.



B.	For elected officials of the County:

1.  A public censure or reprimand be issued; or

2.  A complaint be filed for action with the law enforcement officials; or

3.  The matter be referred to the State Attorney General for consideration; or

4.  The matter be dismissed for lack of cause.



C.	For appointed officials of the County or persons acting as representatives on behalf of the County:

1.  A public censure or reprimand be issued; or

2.  Removal from the office or position, or termination of any contract, agreement or representative status; or

3.  A complaint be filed for action with the law enforcement officials; or

4.  The matter be dismissed for lack of cause.	
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https://miracleofinnocence.org/board-of-directors



BOARD OF DIRECTORS



Darryl Burton - Co-Founder
Valerie Burton - Executive Assistant
James Cousins - Centurion, Inc.
Milton Grimes - Nationally Acclaimed Civil Rights Attorney
Christopher Iliff, Executive Director
Krista Klaus - Garmin International
Bruce Kusmin - Mariner Wealth Advisors
Lamonte McIntyre - Co-Founder
Tom Mertz - TradeNet Publishing
Kevin Moriarty - Mediator, Former Chief Judge Johnson County District Court
Nikki Newton - UMB Bank
Sean O'Brien - UMKC School of Law
John D. Petersen, Chairman - Polsinelli
Mary Putney, Treasurer  - Accountant
Dr. Barry Wood - Nephrologist

LEGAL TEAM

Tom Bath - Trial Lawyers, Bath & Edmonds

Kent E. Gipson – Attorney, Law Office of Kent Gipson, LLC
Milton C. Grimes – Vice President, Trial Lawyers College
Jennifer Hernandez – Associate Attorney, Law Office of Kent Gipson, LLC
Christopher C. Iliff – Attorney
Kevin Moriarty – Judge Turned Mediator, Moriarty Mediation
Paul Oller – Criminal Defense Attorney, Oller Law Firm
John Petersen – Shareholder, Polsinelli Law Firm
Taylor L. Rickard – Associate Attorney, Law Office of Kent Gipson, LLC
Cynthia Short – CLS Mitigation and Consulting Services



RESEARCH TEAM

Ron Olson, Lead Case Developer
Linda Briscoe
John Donham
Jane Long
Dennis Morgan
Susan Morgan
Joyce McCollum

Carolyn Rapp



REGIONAL VOLUNTEERS

(EXONEREE SERVICES)



JoDenise Bradley, St. Louis

Victoria Carthen, St. Louis



 

Email: info@miracleofinnocence.org

(913) 717-5080

Business mailing address:

13725 Metcalf Ave. #285

Overland Park, KS 66223




		Article 43. - PUBLIC OFFICERS AND EMPLOYEES

		Next

		







		75-4310.  Oath required for public officers and employees; administering; filing.  Oaths required hereunder shall be administered before the officers and in the manner prescribed by K.S.A. 54-101, 54-102 and 54-103.  All oaths administered under the provisions of this act shall be filed in writing with the governing body of the county, city or any municipality or such governing body's duly authorized agent, or in the case of public schools with the superintendent of any such school district, but in the case of the state or any agency thereof such oath shall be filed with the employing state agency.  In the case of private schools receiving public moneys as defined in K.S.A. 75-4308, such oath shall be filed in the office of the chief administrative officer of such school, college or university.







		History: L. 1968, ch. 106, § 3; L. 1983, ch. 294, § 1; April 14.







		75-4312.  Same; persons required to take oath; time for filing; penalty.  All persons employed by the state or any agency thereof or by any city, county or other municipality or by any public school or by any private school, college or university receiving public funds as defined by K.S.A. 75-4308, at the time this act becomes effective shall take and subscribe the oath required by this act and shall file said oath in writing with the appropriate officer designated by K.S.A. 75-4310 on or before January 1, 1969, and any such officer or employee failing so to do shall be subjected to the penalties as in this act prescribed.







		History: L. 1968, ch. 106, § 5; July 1.







		75-4314.  Same; officer or employee receiving funds without subscribing and filing oath; penalty.  Any officer or employee having rendered service for the state or any county, city or any municipality or for any public school district or for any private school, college or university receiving public funds who shall knowingly receive and convert to his or her use any payment for such services without having subscribed and filed an oath as prescribed by this act shall be deemed guilty of a felony and upon conviction thereof shall be punished by confinement and hard labor not exceeding five years or in the county jail not less than six months.







		History: L. 1968, ch. 106, § 7; July 1.







		75-4317.  Open meetings declared policy of state; citation of act. 

(a) In recognition of the fact that a representative government is dependent upon an informed electorate, it is declared to be the policy of this state that meetings for the conduct of governmental affairs and the transaction of governmental business be open to the public.

(b) It is declared hereby to be against the public policy of this state for any such meeting to be adjourned to another time or place in order to subvert the policy of open public meetings as pronounced in subsection (a).

(c) K.S.A. 75-4317 through 75-4320a shall be known and may be cited as the open meetings act.







		History: L. 1972, ch. 319, § 1; L. 1975, ch. 455, § 1; L. 1999, ch. 96, § 1; July 1.







		75-4317a.  Meeting defined.  As used in the open meetings act, "meeting" means any gathering or assembly in person or through the use of a telephone or any other medium for interactive communication by a majority of the membership of a public body or agency subject to this act for the purpose of discussing the business or affairs of the public body or agency.







		History: L. 1977, ch. 301, § 1; L. 1994, ch. 64, § 1; L. 2008, ch. 178, § 1; L. 2015, ch. 68, § 14; July 1.







		75-4318. Meetings of state and subdivisions open to public; exceptions; secret ballots; notice; agenda, cameras, photographic lights, recording devices. (a) Subject to the provisions of subsection (g), all meetings for the conduct of the affairs of, and the transaction of business by, all legislative and administrative bodies and agencies of the state and political and taxing subdivisions thereof, including boards, commissions, authorities, councils, committees, subcommittees and other subordinate groups thereof, receiving or expending and supported in whole or in part by public funds shall be open to the public and no binding action by such public bodies or agencies shall be by secret ballot. Meetings of task forces, advisory committees or subcommittees of advisory committees created pursuant to a governor's executive order shall be open to the public in accordance with this act.

(b) Notice of the date, time and place of any regular or special meeting of a public body or agency designated in subsection (a) shall be furnished to any person requesting such notice, except that:

(1) If notice is requested by petition, the petition shall designate one person to receive notice on behalf of all persons named in the petition, and notice to such person shall constitute notice to all persons named in the petition;

(2) if notice is furnished to an executive officer of an employees' organization or trade association, such notice shall be deemed to have been furnished to the entire membership of such organization or association; and

(3) the public body or agency may require that a request to receive notice must be submitted again to the public body or agency prior to the commencement of any subsequent fiscal year of the public body or agency during which the person wishes to continue receiving notice, but, prior to discontinuing notice to any person, the public body or agency must notify the person that notice will be discontinued unless the person resubmits a request to receive notice.

(c) It shall be the duty of the presiding officer or other person calling the meeting, if the meeting is not called by the presiding officer, to furnish the notice required by subsection (b).

(d) Prior to any meeting mentioned by subsection (a), any agenda relating to the business to be transacted at such meeting shall be made available to any person requesting the agenda.

(e) The use of cameras, photographic lights and recording devices shall not be prohibited at any meeting mentioned by subsection (a), but such use shall be subject to reasonable rules designed to insure the orderly conduct of the proceedings at such meeting.

(f) Except as provided by section 22 of article 2 of the constitution of the state of Kansas, interactive communications in a series shall be open if they collectively involve a majority of the membership of the public body or agency, share a common topic of discussion concerning the business or affairs of the public body or agency, and are intended by any or all of the participants to reach agreement on a matter that would require binding action to be taken by the public body or agency.

(g) The provisions of the open meetings law shall not apply:

(1) To any administrative body that is authorized by law to exercise quasi-judicial functions when such body is deliberating matters relating to a decision involving such quasi-judicial functions;

(2) to the prisoner review board when conducting parole hearings or parole violation hearings held at a correctional institution;

(3) to any impeachment inquiry or other impeachment matter referred to any committee of the house of representatives prior to the report of such committee to the full house of representatives; and

(4) if otherwise provided by state or federal law or by rules of the Kansas senate or house of representatives.







		History: L. 1972, ch. 319, § 2; L. 1975, ch. 455, § 2; L. 1977, ch. 301, § 2; L. 1978, ch. 361, § 1; L. 1985, ch. 284, § 1; L. 2001, ch. 122, § 1; L. 2002, ch. 162, § 1; L. 2008, ch. 178, § 2; L. 2009, ch. 58, § 1; L. 2012, ch. 16, § 32; L. 2015, ch. 68, § 15; July 1.









		75-4319. Closed or executive meetings; conditions; authorized subjects for discussion; binding action prohibited; certain documents identified in meetings not subject to disclosure. 



(a) Upon formal motion made, seconded and carried, all public bodies and agencies subject to the open meetings act may recess, but not adjourn, open meetings for closed or executive meetings. Any motion to recess for a closed or executive meeting shall include a statement of: 



(1) The justification for closing the meeting; 

(2) the subjects to be discussed during the closed or executive meeting; and 

(3) the time and place at which the open meeting shall resume. 



Such motion, including the required statement, shall be recorded in the minutes of the meeting and shall be maintained as a part of the permanent records of the public body or agency. Discussion during the closed or executive meeting shall be limited to those subjects stated in the motion.



(b) No subjects shall be discussed at any closed or executive meeting, except the following:



(1) Personnel matters of nonelected personnel;



(2) consultation with an attorney for the public body or agency which would be deemed privileged in the attorney-client relationship;



(3) matters relating to employer-employee negotiations whether or not in consultation with the representative or representatives of the public body or agency;



(4) confidential data relating to financial affairs or trade secrets of corporations, partnerships, trusts, and individual proprietorships;



(5) matters relating to actions adversely or favorably affecting a person as a student, patient or resident of a public institution, except that any such person shall have the right to a public hearing if requested by the person;



(6) preliminary discussions relating to the acquisition of real property;



(7) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 74-8804, and amendments thereto;



(8) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 38-2212(d)(1), and amendments thereto, or K.S.A. 38-2213(e), and amendments thereto;



(9) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 22a-243(j), and amendments thereto;



(10) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 44-596(e), and amendments thereto;



(11) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 39-7,119(g), and amendments thereto;



(12) matters required to be discussed in a closed or executive meeting pursuant to a tribal-state gaming compact;



(13) matters relating to security measures, if the discussion of such matters at an open meeting would jeopardize such security measures, that protect: (A) Systems, facilities or equipment used in the production, transmission or distribution of energy, water or communications services; (B) transportation and sewer or wastewater treatment systems, facilities or equipment; (C) a public body or agency, public building or facility or the information system of a public body or agency; or (D) private property or persons, if the matter is submitted to the public body or agency for purposes of this paragraph. For purposes of this paragraph, security means measures that protect against criminal acts intended to intimidate or coerce the civilian population, influence government policy by intimidation or coercion or to affect the operation of government by disruption of public services, mass destruction, assassination or kidnapping. Security measures include, but are not limited to, intelligence information, tactical plans, resource deployment and vulnerability assessments;



(14) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 65-525(f), and amendments thereto;



(15) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 2016 Supp. 75-7427, and amendments thereto; and



(16) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 2016 Supp. 46-3801, and amendments thereto.



(c) No binding action shall be taken during closed or executive recesses, and such recesses shall not be used as a subterfuge to defeat the purposes of this act.



(d) (1) Any confidential records or information relating to security measures provided or received under the provisions of subsection (b)(13), shall not be subject to subpoena, discovery or other demand in any administrative, criminal or civil action.



(2) (A) Except as otherwise provided by law, any confidential documents, records or reports relating to the prisoner review board provided or received under the provisions of subsection (b)(16) shall not be subject to subpoena, discovery or other demand in any administrative, criminal or civil action.



(B) Notwithstanding any other provision of law to the contrary, any summary statement provided or received under the provisions of subsection (b)(16) shall not be subject to subpoena, discovery or other demand in any administrative, criminal or civil action.







		History: L. 1972, ch. 319, § 3; L. 1977, ch. 301, § 3; L. 1981, ch. 344, § 1; L. 1988, ch. 315, § 4; L. 1992, ch. 318, § 9; L. 1993, ch. 286, § 75; L. 1994, ch. 254, § 3; L. 1996, ch. 256, § 23; L. 1999, ch. 96, § 2; L. 2001, ch. 190, § 2; L. 2004, ch. 177, § 2; L. 2005, ch. 126, § 4; L. 2007, ch. 177, § 16; L. 2009, ch. 132, § 14; L. 2012, ch. 16, § 33; L. 2015, ch. 68, § 16; July 1.







		75-4320. Penalties. (a) Any member of a public body or agency subject to the open meetings act who knowingly violates any of the provisions of such act or who intentionally fails to furnish information as required by K.S.A. 75-4318(b), and amendments thereto, shall be liable for the payment of a civil penalty in an action brought by the attorney general or county or district attorney, in a sum set by the court of not to exceed $500 for each violation. In addition, any binding action which is taken at a meeting not in substantial compliance with the provisions of the open meetings act shall be voidable in any action brought by the attorney general or county or district attorney in the district court of the county in which the meeting was held within 21 days of the meeting, and the court shall have jurisdiction to issue injunctions or writs of mandamus to enforce the provisions of the open meetings act.



(b) Civil penalties sued for and recovered hereunder by the attorney general shall be paid into the attorney general's open government fund. Civil penalties sued for and recovered hereunder by a county or district attorney shall be paid into the general fund of the county where the proceedings were instigated.



(c) No fine shall be imposed pursuant to subsection (a) for violations of K.S.A. 75-4318(f), and amendments thereto, which occur prior to July 1, 2009.







		History: L. 1972, ch. 319, § 4; L. 1977, ch. 301, § 4; L. 2004, ch. 177, § 3; L. 2008, ch. 178, § 3; L. 2015, ch. 68, § 17; July 1.







		75-4320a. Enforcement of act by district courts; burden of proof; court costs; precedence of cases. 

(a) The district court of any county in which a meeting is held shall have jurisdiction to enforce the purposes of K.S.A. 75-4318 and 75-4319, and amendments thereto, with respect to such meeting, by injunction, mandamus, declaratory judgment or other appropriate order, on application of any person. The district court may require a defendant to complete training approved by the attorney general concerning the requirements of the open meetings act.



(b) In any action hereunder or under K.S.A. 2016 Supp. 75-4320d, and amendments thereto, the burden of proof shall be on the public body or agency to sustain its action.



(c) In any action hereunder, the court may award court costs to the person seeking to enforce the provisions of K.S.A. 75-4318 or 75-4319, and amendments thereto, if the court finds that the provisions of those statutes were violated. The award shall be assessed against the public body or agency responsible for the violation.



(d) In any action hereunder in which the defendant is the prevailing party, the court may award to the defendant court costs if the court finds that the plaintiff maintained the action frivolously, not in good faith or without a reasonable basis in fact or law.



(e) In any action hereunder brought by the attorney general or a county or district attorney, if the court finds that any provisions of K.S.A. 75-4318 or 75-4319, and amendments thereto, were violated, such court:



(1) Except as provided in subsection (e)(2), may award the attorney general's or the county or district attorney's reasonable expenses, investigation costs and attorney fees; and



(2) shall award the same if the court determines that the violation was not made in good faith and without a reasonable basis in fact or law.



(f) Except as otherwise provided by law, proceedings arising under this section shall take precedence over all other cases and shall be assigned for hearing and trial at the earliest practicable date.



(g) As used in this section, "meeting" has the meaning provided by K.S.A. 75-4317a, and amendments thereto.







		History: L. 1981, ch. 344, § 2; L. 2015, ch. 68, § 18; July 1.







		75-4320b. Investigation of alleged violations; powers. 



(a) In investigating alleged violations of the open meetings act, the attorney general or county or district attorney may:

(1) Subpoena witnesses, evidence, records, documents or other material;

(2) take testimony under oath;

(3) examine or cause to be examined any records or other documentary material of whatever nature relevant to such alleged violations;

(4) require attendance during such examination of documentary material and take testimony under oath or acknowledgment in respect of any such documentary material;

(5) serve interrogatories; and

(6) administer oaths and affirmations.



(b) Service by the attorney general or a county or district attorney of any interrogatories or subpoena upon any person shall be made:



(1) By certified mail, return receipt requested, to the last known place of business, residence or abode within or without this state; or

(2) in the manner provided in the code of civil procedure as if a petition had been filed.



(c) If any person willfully fails or refuses to file any response to a request for information, records or other materials required by this section, respond to interrogatories or obey any subpoena issued by the attorney general or a county or district attorney, the attorney general or a county or district attorney may, after notice, apply to the district court of the county where the request, interrogatories or subpoena was issued, or of any other county where venue is proper, and after a hearing thereon the district court may:



(1) Issue an order requiring a response to the request for information, records or other materials, a response to interrogatories or compliance with the subpoena; or



(2) grant such other relief as may be required, until the person provides the requested response for information, records or other materials, responds to the interrogatories or obeys the subpoena.







		History: L. 2000, ch. 156, § 7; L. 2015, ch. 68, § 19; July 1.



		75-4320d. Civil remedies to enforce act by attorney general; consent order; finding of violation. (a) The attorney general may determine by a preponderance of the evidence after an investigation that a public body or agency has violated K.S.A. 75-4317 et seq., and amendments thereto, and may, at any time prior to the filing of an action pursuant to K.S.A. 75-4320a, and amendments thereto, either enter into a consent order with the public body or agency or issue a finding of violation to the public body or agency.

(1) If the attorney general enters into a consent order with the public body or agency, the consent order:

(A) May contain admissions of fact and any or all of the following:

(i) Require completion of training approved by the attorney general concerning the requirements of K.S.A. 75-4317 et seq., and amendments thereto;

(ii) impose a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto, in an amount not to exceed $250 for each violation; and

(iii) set forth the public body's or agency's agreement that it will comply with the requirements of the open meetings act, K.S.A. 75-4317 et seq., and amendments thereto; and

(B) shall bear the signature of the head of the public body or agency, of any officer found to have violated the provisions of K.S.A. 75-4317 et seq., and amendments thereto, and of any other person required by the attorney general.

(2) If the attorney general issues a finding of violation to the public body or agency, the finding may contain findings of fact and conclusions of law and require the public body or agency to do any or all of the following:

(A) Cease and desist from further violation;

(B) comply with the provisions of K.S.A. 75-4317 et seq., and amendments thereto;

(C) complete training approved by the attorney general concerning the requirements of K.S.A. 75-4317 et seq., and amendments thereto; and

(D) pay a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto, in an amount not to exceed $500 for each violation.

(b) The attorney general may require submission of proof that requirements of any consent order entered pursuant to subsection (a)(1) or any finding of violation issued pursuant to subsection (a)(2) have been satisfied.

(c) (1) The attorney general may apply to the district court to enforce a consent order pursuant to subsection (a)(1) or finding of violation pursuant to subsection (a)(2). Prior to applying to the district court, the attorney general shall make a demand to the public body or agency to comply with the consent order or finding of violation and afford reasonable opportunity for the public body or agency to cure the violation.

(2) An enforcement action under this section may be filed in the district court of the county where the consent order or finding of violation is issued or is effective. The district court of any county shall have jurisdiction to enforce any consent order or finding of violation.

(3) If the district court finds the attorney general did not abuse the attorney general's discretion in entering into the consent order or issuing the finding of violation, the district court shall enter an order that:

(A) Enjoins the public body or agency to comply with the consent order or finding of violation;

(B) imposes a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto. The penalty shall be set by the court in an amount not less than the amount ordered by the attorney general, nor more than $500 for each violation;

(C) requires the public body or agency to pay the attorney general's court costs and costs incurred in investigating the violation; and

(D) provides for any other remedy authorized by K.S.A. 75-4320a(a), and amendments thereto, that the court deems appropriate.

(4) In any enforcement action under this section, if the court finds that any of the provisions of K.S.A. 75-4317 et seq., and amendments thereto, were violated, such court:

(A) Except as provided in subsection (c)(4)(B), may require the public body or agency to pay the attorney general's reasonable attorney fees; and

(B) shall require the public body or agency to pay the attorney general's reasonable attorney fees, if the public body's or agency's violation was not made in good faith and without a reasonable basis in fact or law.

(d) Any finding of violation issued by the attorney general pursuant to subsection (a)(2) shall be served upon the public body or agency:

(1) By certified mail, return receipt requested, to the last known place of business, residence or abode within or without this state; or

(2) in the manner provided in the code of civil procedure as if a petition had been filed.

(e) The attorney general shall maintain and make available for public inspection all consent orders entered pursuant to subsection (a)(1) and all findings of violation issued pursuant to subsection (a)(2).

(f) This section shall be a part of and supplemental to the open meetings act.







		History: L. 2015, ch. 68, § 4; July 1.













		75-4320e. Complaint form prescribed by attorney general. (a) Any complaint submitted to the attorney general shall be on a form prescribed by the attorney general setting forth the facts that the complaining party believes show that K.S.A. 75-4317 et seq., and amendments thereto, have been violated. The person submitting the complaint must attest to the facts under penalty of perjury pursuant to K.S.A. 53-601, and amendments thereto.



(b) This section shall be a part of and supplemental to the open meetings act.







		History: L. 2015, ch. 68, § 6; July 1.







		75-4320f. Civil remedies to enforce act; consent order. (a) In lieu of bringing an action as provided in K.S.A. 75-4320a, and amendments thereto, the attorney general or a county or district attorney may resolve the matter by accepting a consent judgment with respect to any act or practice declared to be a violation of this act. Before any consent judgment entered into pursuant to this section shall be effective, such judgment must be approved by the district court and an entry made thereof in the manner required for making an entry of judgment. Once such approval is received, any breach of the conditions of the consent judgment shall be treated as a violation of a court order, and shall be subject to all the penalties provided by law therefor.

(b) A consent judgment may contain any remedy available to the district court, except it shall not include an award of reasonable expenses, investigation costs or attorney fees.

(c) This section shall be a part of and supplemental to the open meetings act.







		History: L. 2015, ch. 68, § 5; July 1.







		75-4334. Same; proceedings for determination in accordance with Kansas administrative procedure act; judicial review; action in district court in proceeding involving alleged strike or lockout. 

(a) Any controversy concerning prohibited practices may be submitted to the board. Proceedings against the party alleged to have committed a prohibited practice shall be commenced within six months of the date of such alleged practice by service upon the accused party by the board of a written notice, together with a copy of the charges. The accused party shall have seven days within which to serve a written answer to such charges, unless the board determines an emergency exists and requires the accused party to serve a written answer to such charges within 24 hours of their receipt. Hearings on prohibited practices shall be conducted in accordance with the provisions of the Kansas administrative procedure act. If the board determines an emergency exists, the board may use emergency adjudicative proceedings as provided in K.S.A. 77-536, and amendments thereto. A strike or lockout shall be construed to be an emergency. The board may use its rulemaking power, as provided in K.S.A. 75-4323, and amendments thereto, to make any other procedural rules it deems necessary to carry on this function.



(b) The board shall either dismiss the complaint or determine that a prohibited practice has been or is being committed. If the board finds that the party accused has committed or is committing a prohibited practice, the board shall make findings as authorized by this act and shall file them in the proceedings.

(c) Any action of the board pursuant to subsection (b) is subject to review and enforcement in accordance with the Kansas judicial review act. The procedures for obtaining injunction and allied remedies shall be as set forth in the code of civil procedure, except that the provisions of K.S.A. 60-904, and amendments thereto, shall not control injunction actions arising out of public employer-employee relations under this act.

(d) If there is an alleged violation of either subsection (b)(8) or (c)(5) of K.S.A. 75-4333, and amendments thereto, the aggrieved party is authorized to seek relief in district court in the manner provided for the board in subsection (c) while proceedings on such prohibited practices are pending before the board. Any ruling of the district court shall remain in effect until set aside by the court on motion of the parties or of the board or upon review of the board's order as provided by subsection (c).







		History: L. 1971, ch. 264, § 14; L. 1973, ch. 363, § 6; L. 1986, ch. 318, § 139; L. 1988, ch. 356, § 305; L. 2010, ch. 17, § 202; July 1.
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Oaths of Office for all Elected and Appointed Officials and Their Staff



K.S.A. 54-101.  Officers authorized to administer oaths.  Notaries public, judges of courts in their respective jurisdictions, mayors of cities and towns in their respective cities and towns, clerks of courts of record, county clerks, and registers of deeds, are hereby authorized to administer oaths pertaining to all matters wherein an oath is required.



History: G.S. 1868, ch. 72, § 1; R.S. 1923, 54-101; L. 1973, ch. 134, § 46; July 1, 1974.



K.S.A. 54-102.  How administered.  All oaths shall be administered by laying the right hand upon the Holy Bible, or by the uplifted right hand.



History: G.S. 1868, ch. 72, § 2; Oct. 31; R.S. 1923, 54-102.



K.S.A. 54-103.  Persons having conscientious scruples may affirm.  Any person having conscientious scruples against taking an oath, may affirm with like effect.



History: G.S. 1868, ch. 72, § 3; Oct. 31; R.S. 1923, 54-103.



K.S.A. 54-104.  Form of commencement and conclusion of oaths.  All oaths shall commence and conclude as follows: "You do solemnly swear," etc.; "So help you God."



Affirmation shall commence and conclude as follows:  "You do solemnly, sincerely and truly declare and affirm," etc.; "And this you do under the pains and penalties of perjury."



History: G.S. 1868, ch. 72, § 4; Oct. 31; R.S. 1923, 54-104.



K.S.A. 54-105.  Falsifying oaths or affirmations.  All oaths and affirmations alike subject the party who shall falsify them to the pains and penalties of perjury.



History: G.S. 1868, ch. 72, § 5; Oct. 31; R.S. 1923, 54-105.



K.S.A. 54-106.  Form of oath to be taken by officer.  All officers elected or appointed under any law of the state of Kansas shall, before entering upon the duties of their respective offices, take and subscribe an oath or affirmation, as follows:



"I do solemnly swear [or affirm, as the case may be] that I will support the constitution of the United States and the constitution of the state of Kansas, and faithfully discharge the duties of ______.  So help me God."



History: G.S. 1868, ch. 72, § 6; Oct. 31; R.S. 1923, 54-106.



54-109.  Secretary of state and assistant authorized to administer oaths and authenticate same with seal.  The secretary of state and the assistant secretary of state are hereby authorized and empowered to administer oaths pertaining to all matters wherein an oath is required, and to attest the same with seal of the secretary of state.



History: L. 1895, ch. 186, § 1; March 6; R.S. 1923, 54-109.
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Joyce Whittier Comments to Planning Commission – December 14, 2021 

K.S.A. 75-4310 requires all officers and employees of the state or any county, city or other municipality of 
government in Kansas to swear to and sign an oath to uphold the Constitution of the United States before 
assuming the duties of the office. All officers and employees are also required to swear to and sign an 
oath of ethics as required by the Johnson County Code of Ethics, a copy of which is attached. I have asked 
for copies of those oaths, but I have been told that the Planning Commission does not have them. 

The minutes of the November meeting state that Chairman Christopher Iliff recused himself because he 
“may” have a conflict of interest.  There is no “may” about it.  Attached is a copy of the Board of 
Directors and Legal Team of Miracle of Innocence where both Mr. Iliff and Mr. Petersen have served 
together for at least two years. Also, Randall Hutchins has made numerous comments that he, in his 
role as President of the Johnson County Farm Bureau, was helping farmers sign up to lease their land to 
NextEra. The fact that these two members of the Planning Commission failed to recuse themselves on 
at least ten different occasions from January through November from all discussions and votes is a fatal 
procedural error. We have indisputable evidence to provide a court in the form of printed minutes from 
every meeting since January of 2021. Each failure to recuse is a separate and distinct violation of the 
oath of office and the oath of ethics. 

There is another procedural error on the part of the Polsinelli law firm.  All law firms are required to run 
a conflict-of-interest check prior to assigning an attorney to a case.  If Polsinelli had run such a check 
against the names of each member of this commission, they would have discovered the conflict 
between Mr. Iliff and Mr. Petersen and assigned another attorney to the case. I sent a letter via 
certified mail to the co-managing partners of the Polsinelli firm on December 9 asking for an explanation 
of why they failed to do the required conflict check before assigning John Petersen to represent NextEra. 

Common sense and decency would say that the way this has been handled since John Petersen first 
contacted Sean Pendley in December of 2020 is wrong. By failing to include the public at every step of 
the process since January, this commission violated the due process rights granted to every American by 
the Fourteenth Amendment to the United States. The only way to correct this violation is to start over 
and include the public in the process at every step of the way. 

I suggest that each member of this Planning Commission consider my comments, as well as those of 
others here tonight, very carefully before you vote to approve the resolution. If you decide to ignore 
the obvious conflicts of interest that have cast a grave doubt over the legality of your actions during this 
past year, each member of this commission will be facing either a lawsuit where a judge has the 
authority to order the Planning Commission to cease all further proceedings until he can decide if the 
procedural errors are sufficient to require this commission to start over. 

Thank you. 



 
 

 
 

  
 

     
   

 
 

    
     

  
 

   
    

     
  

 
 

  
 

 
    

 
    

 
  
 

 
   

 
     
      
   

  
  

     
  

    
 

    
     

 
   

CODE OF ETHICS 
FOR 

JOHNSON COUNTY GOVERNMENT 

I. PURPOSE 

The Code of Ethics for Johnson County Government is intended to establish standards of conduct 
expected of those persons who act for or on behalf of the public in the performance of all 
governmental duties and responsibilities. 

Government service and public sector employment is a public trust, and those who serve the public 
as part of its government must perform and discharge their duties consistent with the highest moral 
principles, serving always the best interests of the County and its citizens. 

Representative government is based solely upon the consent of the governed, under a system 
whereby every citizen has a right to expect those who govern or serve in the government to act not 
for themselves but for the governed as a whole. Since government can act only through its officials 
and employees, it is ever incumbent upon them, therefore, to honor the public trust and to instill 
confidence in government by their own integrity and conduct in all official actions. 

It is, therefore, the purpose of this Code of Ethics to: 

1. Maintain high ethical standards in Johnson County Government; 
2. Increase public confidence in the integrity of the officials and employees of Johnson 
County Government; 
3. Assist officials and employees in determining the proper course of action when faced with 
uncertainty in ethical obligations; and 
4. Support the actions of the Government, its officials and employees in situations of 
unwarranted criticism. 

II. APPLICATION 

This Code of Ethics for Johnson County Government shall apply to all persons who are elected to 
the Office of Commissioner of Johnson County, Kansas; to all elected officials of Johnson County, 
Kansas; to all persons appointed or hired as employees of the County, its agencies, departments or 
commissions, whether temporary or permanent, whether full-time or part time; to all persons 
appointed by the Board of County Commissioners to any position, board, or commission, whether 
compensated or not; to all persons, whether compensated or not, other than independent 
contractors, who perform personal services for and on behalf of the County; and to all persons 
elected or appointed to hold any office in Johnson County, Kansas. 

The ethical standards, considerations and rules of conduct shall apply and be observed during the 
person’s term of office or service with the County. 

III. POLICY STATEMENT 



 
 

   
 

  
   

 
 

   
  

  
 

    
      

  
 

   
  

   
 

  
 

     
     

     
 

 
   

 
 

       
   

 
    

     
 

       
    

 
 

    
   

  
   

  
 

     
   

It is the policy of Johnson County Government that: 

A. All citizens be provided fair and equal access to and treatment by the government, 
without any appearance or element of discrimination or favor or consideration of any 
special interest; and 

B. All official actions taken in the performance of government duties or responsibilities be 
motivated to the service of the public interest and the protection of the public trust without 
any regard for personal achievement, aggrandizement, or personal benefit; and 

C. All persons who act for or represent the interests of Johnson County Government adhere 
to the highest standards of ethical conduct in the performance of their official duties to the 
end that the public trust is never violated nor its power abused; and 

D. The policies and procedures for operation of the County government provide for 
efficient and cost-effective service, responsive to the public interest, that will preserve and 
promote confidence in government and the integrity of its members. 

IV. ETHICAL STANDARDS 

It shall be the duty of all persons to whom this Code of Ethics applies to observe the highest moral 
principles in all official actions, whether specifically noted or mandated in this Code, and to refrain 
from any course of conduct which might result in, or create the appearance of a violation of the 
following ethical standards. 

AN OFFICIAL, WHETHER ELECTED OR APPOINTED, AND AN EMPLOYEE IN GOVERNMENT SERVICE 
SHOULD: 

STANDARD 101: ALWAYS PUT LOYALTY TO HIGH MORAL STANDARDS AND TO THE COUNTY ABOVE 
ANY LOYALTY TO PERSONS, DEPARTMENT OR AGENCY, OR POLITICAL OR OTHER INTERESTS. 

STANDARD 201: UPHOLD THE CONSTITUTION, LAWS AND REGULATIONS OF THE UNITED STATES, 
THE STATE OF KANSAS, AND JOHNSON COUNTY AND NEVER BE A PARTY TO THEIR EVASION. 

STANDARD 301: SEEK TO FIND AND EMPLOY MORE EFFICIENT AND ECONOMICAL WAYS TO 
PROVIDE SERVICE AND TO GIVE TO THE PERFORMANCE OF HIS OR HER DUTIES THEIR BEST 
ATTENTION, EFFORTS AND THOUGHTS. 

STANDARD 401: TREAT EVERY CITIZEN FAIRLY AND EQUALLY WITHCOURTESY AND RESPECT AND 
MUST NEVER DISCRIMINATE UNFAIRLY BY DISPENSING OF SPECIAL FAVORS OR PRIVILEGES TO 
ANYONE, WHETHER FOR REMUNERATION OR NOT; AND SHOULD NEVER ACCEPT FOR HIMSELF OR 
FAMILY, FAVORS OR BENEFITS UNDER CIRCUMSTANCES WHICH MIGHT GIVE THE APPEARANCE TO 
REASONABLE PERSONS AS INFLUENCING THE PERFORMANCE OF HIS GOVERNMENTAL DUTIES. 

STANDARD 501: REFRAIN FROM MAKING ANY PROMISE, PRIVATE IN NATURE, THE PERFORMANCE 
OF WHICH WOULD REQUIRE HIM TO ACT BEYOND THE PROPER SCOPE OF THE DUTIES OF HIS 
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OFFICE, OR TO ACT IN A MANNER WHICH WOULD OR COULD COMPROMISE THE INTEGRITY OF HIS 
PUBLIC OFFICE. 

STANDARD 601: NEVER ENGAGE IN ANY BUSINESS WITH THE GOVERNMENT, EITHER DIRECTLY OR 
INDIRECTLY, WHICH IS INCONSISTENT WITH THE CONSCIENTIOUS PERFORMANCE OF HIS 
GOVERNMENTAL DUTIES. 

STANDARD 701: NEVER USE ANY INFORMATION COMING TO HIM CONFIDENTIALLY IN THE 
PERFORMANCE OF GOVERNMENTAL DUTIES AS A MEANS FOR MAKING A PRIVATE PROFIT OR 
GAINING BENEFIT FOR HIMSELF OR OTHERS; AND MAY NEVER REVEAL ANY INFORMATION MADE 
KNOWN TO HIM THROUGH HIS PUBLIC OFFICE WHICH IS BY LAW CONFIDENTIAL OR BY CUSTOM A 
PROTECTED RIGHT OF PRIVACY WHERE REVEALING THE INFORMATION COULD AFFECT THE CIVIL OR 
MORAL RIGHTS OF ANY CITIZEN. 

STANDARD 801: ALWAYS SAFEGUARD THE PUBLIC TRUST AND NEVER USE NOR ALLOW THE USE OF 
GOVERNMENT PROPERTY OR FUNDS FOR PRIVATE PURPOSES, FOR PURPOSES OTHER THAN THOSE 
AUTHORIZED OR PERMITTED, OR FOR PURPOSES WHICH COULD MISLEAD THE CITIZENS OR 
DAMAGE THE CONFIDENCE AND REPUTATION OF THE GOVERNMENT. 

STANDARD 901: AT ALL TIMES DISPLAY THE HIGHEST LEVEL OF INTEGRITY IN PERFORMING HIS OR 
HER DUTIES AND NEVER KNOWINGLY NOR NEGLIGENTLY MISLEAD OR ALLOW OTHERS TO MISLEAD 
THE PUBLIC OR OTHER GOVERNMENT OFFICIALS, NOR FAIL TO DISCLOSE OR REPORT TO 
APPROPRIATE OFFICIALS ANY CORRUPTION WHEREVER DISCOVERED. 

STANDARD 1001: AVOID THE APPEARANCE OF IMPROPER INFLUENCE AND REFRAIN FROM EVER 
RECEIVING, SOLICITING OR ACCEPTING GIFTS, GRATUITIES, FAVORS OR ANYTHING OF VALUE FOR 
HIMSELF, HIS FAMILY OR OTHERS, WHICH IS INTENDED OR HAS THE APPEARANCE OR AFFECT OF 
INFLUENCING THE PERFORMANCE OF HIS DUTUES; AND SHOULD NEVER HIMSELF LOBBY NOR 
ATTEMPT TO INFLUENCE OTHERS IN THE PERFORMANCE OF THEIR DUTIES BY ANY MEANS WHICH 
ARE NOT A PART OF HIS AUTHORIZED DUTIES. 

STANDARD 1101: NEVER ALLOW HIS JUDGEMENT TO BE COMPROMISED BY ANY PERSONAL, 
FAMILY OR BUSINESS INTEREST NOT A PART OF HIS GOVERNMENT SERVICE AND NEVER ACT UPON 
ANY MATTER IN WHICH HE, HIS FAMILY, OR BUSINESS HAS OR MAY HAVE ANY FINANCIAL OR 
BENEFICIAL INTEREST; AND SHOULD ALWAYS DECLARE AND DISCLOSE THE FULL NATURE AND 
EXTENT OF ANY PERSONAL, FAMILY, OR BUSINESS INTEREST IN ANY MATTER RELATED TO 
GOVERNMENTAL ACTIONS OR DUTIES. 

STANDARD 1201: STAND AS A REPRESENTATIVE OF THE GOVERNMENT AND THE PUBLIC TRUST 
AND NEVER INTENTIONALLY ACT OUTSIDE THE SCOPE OF THEIR AUTHORITY IN THAT 
REPRESENTATION NOR ALLOW THEMSELVES TO BE PERCEIVED AS ACTING ON BEHALF OF THE 
PUBLIC OR GOVERNMENT WHEN, IN FACT THEY ARE NOT. 

V. INTERPRETATION AND GUIDELINES 
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A. GENERAL INTENT AND INTERPRETATION. The Code of Ethics is intended to establish standards 
to guide the decisions and actions of the public officials and employees in the performance of their 
official duties and functions. The standards established by the Code are rules of reason and not 
rules of law, and they do not themselves seek to impose duties or obligations not otherwise 
required of public officials and employees. Rather, the standards seek to recognize the 
expectations inherent in government service through public opinion and perception and to define 
the special responsibilities that arise through the representation and authority of government. 
Likewise, the Code does not attempt to exhaust the moral and ethical values that must guide 
government actions, nor does it displace professional knowledge, skill or judgment. No set of rules 
or standards can do so, and every person in government service must also be guided by personal 
conscience and the independent ideals of their profession, as well as the legal duties imposed upon 
them. These standards, therefore, should be interpreted with reference to the purposes of 
government service and the unique stature of public professionalism. 

B. ADVISORY OPINIONS AND RULINGS. Any person to whom the Code of Ethics applies may 
request an advisory opinion or ruling on any provision of the Code or concerning any matter 
relating to their official duties or functions. The request must be made in writing, submitted to any 
member of the Ethics Advisory Board, and should contain sufficient and adequate factual 
information upon which to base the opinion, although the issue may be submitted as a hypothetical 
question. 

The Advisory Board shall issue its opinion or ruling upon any request within seven (7) days, and may 
keep all or any part of the request confidential, but must, upon rendering any opinion or ruling, 
prepare a general interpretation relating to the issue raised by the request for distribution to all 
interested persons. 

Reliance by any person upon any advisory opinion, ruling or general interpretation issued by the 
Advisory Board shall be deemed conclusively as compliance with the requirements of the Ethics 
Code. 

C. ETHICAL CONSIDERATIONS. The Advisory Board may, from time to time, develop and issue 
Ethical Considerations, which shall be used for interpreting and applying the provisions of the Code 
of Ethics. 

D. GUIDELINES FOR APPLICATION. The following guidelines are designed to provide a frame of 
reference for interpretations of the Ethical Standards. They are not absolutes, but serve as 
considerations to be applied to specific factual situations. 

1. Gifts and Gratuities. A gift or gratuity would include any item of value, whether in the form of 
money, services, loan, travel, entertainment, hospitality, promise, favor, or tangible objects. As a 
general rule, a public official or employee should not: 

a. solicit any gift or gratuity for any purpose related to their official duties or other County 
business or operations; 
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b. accept any gift or gratuity, other than appropriate political or charitable contributions or 
an honor or award presented by an appropriate governmental, professional or fraternal 
organization, for the performance of duties; 
c. keep any unsolicited gift or gratuity having a value exceeding FIFTY DOLLARS ($50.00); 
and 
d. accept any gift or gratuity under circumstances that a reasonable person would question 
or circumstances where the giver would have reason to expect something in return. 

Further, as a general rule, a public official or employee should: 

a. report any offer or attempt to offer a gift or gratuity to them in exchange for the 
performance of their duties; 
b. file a disclosure statement showing the nature of any unsolicited gift or gratuity received, 
the person giving the gift or gratuity, its value and the circumstances under which it was 
received; and 
c. to the extent possible, retain any unsolicited gift or gratuity for the office or department 
as a whole rather than as a personal gift or gratuity. 

2. Financial or Business Interests with County Operations. A financial or business interest would 
include any interest that would directly or indirectly provide a monetary or other material benefit 
to the public official or employee. As a general rule, a public official or employee of the County 
should refrain from participation in any selection process, contract negotiation, or purchase of 
goods or services where the official or employee, or their family members or business associates, 
has any beneficial or financial interest in the award, selection, or contract. 

Further, a public official or employee of the County should not engage in or have a financial interest 
in any business providing goods or services to the County except when the goods or services are 
provided through the formal competitive bid process under the Purchasing Policies of the County, 
and then only upon full disclosure to all appropriate officials of the financial interest. 

3. Financial Interest Disclosures. A material financial interest would include an interest that 
provides direct financial remuneration to the public official or employee, or to any member of their 
immediate family, in an aggregate amount of FIVE HUNDRED DOLLARS ($500.00) or more in any 
year or an ownership interest in any business entity which exceeds ten percent (10%) of the total 
ownership. A public official or employee of the County should always fully and publicly disclose any 
material financial or other beneficial interest that the official or employee has or may have in any 
contract, legislative action, formal decision, or governmental ruling or determination whenever the 
official or employee will or may participate in any manner in the discussion, deliberation, decision, 
or administration of the matter. 

4. Conflict of Interest. A conflict of interest would include any circumstance under which a public 
official or employee of the County has a direct personal interest, other than the diligent 
performance of their official duties, in the result or outcome of any governmental action for which 
the official or employee has, in whole or part, any discretionary authority or responsibility. 
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It is not limited to financial interests, but may include other interests such as personal friendships, 
family relations, or other associations with groups or persons. A public official or employee of the 
County should always avoid even the appearance of such conflicts by full, public disclosure of such 
interests to appropriate officials and, where possible, by abstaining from participation in any form 
in the performance or exercise of the official, discretionary actions. 

VI. ETHICS ADVISORY BOARD 

The Ethics Advisory Board shall be a standing committee, established by the Board of County 
Commissioners, composed of the following designated members: 

1. The Director of Personnel for the County, or their designee; 
2. The Chief Counsel for the County, or their designee; 
3. The District Attorney for the County, or their designee; and 
4. The County Clerk, or their designee. 

In the event that any matter presented to the Ethics Advisory Board for consideration relates to any 
issue or complaint which has been considered or acted upon at the department or agency level by 
any member of the Advisory Board or which involves any member of the Advisory Board or another 
person directly supervised by a member, then that member shall not participate in the 
consideration of that particular matter and shall, for the purposes of that matter only, be replaced 
on the Advisory Board by: 

1. The County Sheriff, if the member is the District Attorney; 
2. The Register of Deeds, if the member is the County Clerk; 
3. A person designated by the Board of County Commissioners, if the member is the 
Director of Personnel or the Chief Counsel of the County. 

It shall be the duty and function of the Ethics Advisory Board to issue interpretations and guidelines 
for the Ethical Standards, to prepare advisory opinions and rulings, and to conduct investigative 
reviews upon complaints of violations of the Ethical Standards. 

VII. COMPLAINTS AND PROCEDURES 

A. Departmental Review. Any allegation of a violation of the Code of Ethics for Johnson 
County Government of the applicable county department or agency or through the County 
Personnel Policies should first be filed with the official, agency director or department head 
that has supervisory responsibility for the office or department in which the violation is 
claimed to have occurred.  Whenever possible, the complaint shall be acted upon and 
resolved through standard policies and procedures 

B. Advisory Board Review. In the event that any allegation of a violation of the Code cannot, 
for whatever reason, be resolved through standard policies or procedures, then the 
compliant shall be made or referred to the Ethics Advisory Board for review and 
consideration. 
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The Ethics Advisory Board may, as it deems necessary, conduct an investigation of the complaint, 
which may include interviewing persons who may have knowledge of the facts of the complaint. 

Upon completion of its review and/or investigation, the Ethics Advisory Board shall prepare a 
written report, stating its findings, conclusions, and recommendation on the Complaint. 

If the Advisory Board finds that there is no merit to the allegation of the complaint and there is no 
cause to believe that a violation has occurred, then the Advisory Board shall immediately issue its 
finding, dismissing the complaint. 

If the Advisory Board finds that there is cause to believe that a violation may have occurred, then 
the report of its findings and conclusions shall be: 

a. submitted to the appropriate elected official, department head, or agency director and 
to the County Personnel Department, if the complaint involves an employee, for their 
review, consideration and action; 
b. submitted to the County Administrator if the complaint involves a department head or 
agency director for his review, consideration and action; 
c. submitted to the Board of County Commissioners if the complaint involves the County 
Administrator, an appointed official or member of any County Board or Commission, or any 
person acting as a representative on behalf of the County; and 
d. submitted to the Ethics Review Commission if the complaint involves a member of the 
Board of County Commissioners or an elected official of the County. 

VII. ETHICS REVIEW COMMISSION 

The Ethics Review Commission shall be composed of the following members: 

1. The Administrative Judge of the District Court in the County; 
2. Two citizens of the County designated in each case by the Administrative Judge; and 
3. Two persons designated by the official who is the subject of the complaint. 

The Ethics Review Commission shall review any report of the Ethics Advisory Board which is 
submitted to it and may, as it deems necessary, conduct further and additional investigation, 
including interviews or a hearing. Upon completion of its review and/or investigation, the Ethics 
Review Commission shall prepare a report stating its findings, conclusions and recommendations. If 
the Ethics Review Commission determines that no violation has occurred, then it shall immediately 
issue a ruling making that finding and dismissing the complaint. If the Review Commission 
determines that a violation has occurred, then it shall take such actions for enforcement, as it 
deems advisable, consistent with the provisions of this Code. 

IX. REVIEW AND ACTION UPON REPORT 

Any elected official, agency director or department head, and the County Administrator, and the 
Board of County Commissioners shall immediately review any report submitted to them by the 
Ethics Advisory Board and shall conduct any additional investigation, including interviews or a 
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violation has occurred, then they shall dismiss the complaint and take such action as may be 
advisable to conclude the matter. If they determine that a violation has occurred, then they shall 

hearing, as they deem necessary. Upon completion of their review, if they determine that no 

direct action to be taken as they deem necessary and advisable, consistent with the provisions of 
this Code, to correct the violation and to enforce the Code of Ethics. 

X. CONFIDENTIALITY 

All proceedings of the Ethics Advisory Board, the Ethics Review Commission, the Board of County 
Commissioners, and any official, department or agency, in investigating and reviewing any ethics 
complaints shall be deemed as personnel matters and, thus, shall be confidential. 

XI. SANCTIONS FOR VIOLATION 

For any violation of the Code of Ethics, the following enforcement actions may be taken: 

A. For employees of the County: 
1. A written warning or reprimand be issued pursuant to the personnel policies; or 
2. A notice of intent to suspend, demote or terminate the employee be issued pursuant to 
the personnel policies; or 
3. A complaint be filed for action with the law enforcement officials; or 
4. The matter be dismissed for lack of cause. 

B. For elected officials of the County: 
1. A public censure or reprimand be issued; or 
2. A complaint be filed for action with the law enforcement officials; or 
3. The matter be referred to the State Attorney General for consideration; or 
4. The matter be dismissed for lack of cause. 

C. For appointed officials of the County or persons acting as representatives on behalf of the 
County: 
1. A public censure or reprimand be issued; or 
2. Removal from the office or position, or termination of any contract, agreement or 
representative status; or 
3. A complaint be filed for action with the law enforcement officials; or 
4. The matter be dismissed for lack of cause. 

REFERENCE GUIDE 
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Business mailing address: 

13725 Metcalf Ave. #285 

Overland Park, KS 66223 

mailto:info@miracleofinnocence.org


        
 

 
             

    
     

   
 

      
    

   
 

      
 

              
    

     
     

    
   

  
   

 

             
       

    
       
     

   
   

   
 

            
 

   
   

Article 43. - PUBLIC OFFICERS AND EMPLOYEES Next 

75-4310. Oath required for public officers and employees; administering; filing. Oaths 
required hereunder shall be administered before the officers and in the manner prescribed by 
K.S.A. 54-101, 54-102 and 54-103. All oaths administered under the provisions of this act shall be 
filed in writing with the governing body of the county, city or any municipality or such governing 
body's duly authorized agent, or in the case of public schools with the superintendent of any such 
school district, but in the case of the state or any agency thereof such oath shall be filed with the 
employing state agency. In the case of private schools receiving public moneys as defined in K.S.A. 
75-4308, such oath shall be filed in the office of the chief administrative officer of such school, 
college or university. 

History: L. 1968, ch. 106, § 3; L. 1983, ch. 294, § 1; April 14. 

75-4312. Same; persons required to take oath; time for filing; penalty. All persons 
employed by the state or any agency thereof or by any city, county or other municipality or by any 
public school or by any private school, college or university receiving public funds as defined by 
K.S.A. 75-4308, at the time this act becomes effective shall take and subscribe the oath required 
by this act and shall file said oath in writing with the appropriate officer designated by K.S.A. 75-
4310 on or before January 1, 1969, and any such officer or employee failing so to do shall be 
subjected to the penalties as in this act prescribed. 

History: L. 1968, ch. 106, § 5; July 1. 

75-4314. Same; officer or employee receiving funds without subscribing and filing oath; 
penalty. Any officer or employee having rendered service for the state or any county, city or any 
municipality or for any public school district or for any private school, college or university receiving 
public funds who shall knowingly receive and convert to his or her use any payment for such 
services without having subscribed and filed an oath as prescribed by this act shall be deemed 
guilty of a felony and upon conviction thereof shall be punished by confinement and hard labor 
not exceeding five years or in the county jail not less than six months. 

History: L. 1968, ch. 106, § 7; July 1. 

75-4317. Open meetings declared policy of state; citation of act. 
(a) In recognition of the fact that a representative government is dependent upon an informed 

electorate, it is declared to be the policy of this state that meetings for the conduct of 
governmental affairs and the transaction of governmental business be open to the public. 

http://kslegislature.org/li_2016/b2015_16/statute/075_000_0000_chapter/075_043_0000_article/
http://kslegislature.org/li_2016/b2015_16/statute/075_000_0000_chapter/075_043_0000_article/
http://kslegislature.org/li_2016/b2015_16/statute/075_000_0000_chapter/075_043_0000_article/075_043_0011_section/075_043_0011_k/
http://kslegislature.org/li_2016/m/statute/075_000_0000_chapter/075_043_0000_article/075_043_0010_section/075_043_0010_k.pdf
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(b) It is declared hereby to be against the public policy of this state for any such meeting to 
be adjourned to another time or place in order to subvert the policy of open public meetings as 
pronounced in subsection (a). 

(c) K.S.A. 75-4317 through 75-4320a shall be known and may be cited as the open meetings 
act. 

History: L. 1972, ch. 319, § 1; L. 1975, ch. 455, § 1; L. 1999, ch. 96, § 1; July 1. 

75-4317a. Meeting defined. As used in the open meetings act, "meeting" means any gathering 
or assembly in person or through the use of a telephone or any other medium for interactive 
communication by a majority of the membership of a public body or agency subject to this act for 
the purpose of discussing the business or affairs of the public body or agency. 
History: L. 1977, ch. 301, § 1; L. 1994, ch. 64, § 1; L. 2008, ch. 178, § 1; L. 2015, ch. 68, § 14; July 
1. 

75-4318. Meetings of state and subdivisions open to public; exceptions; secret ballots; notice; 
agenda, cameras, photographic lights, recording devices. (a) Subject to the provisions of 
subsection (g), all meetings for the conduct of the affairs of, and the transaction of business by, all 
legislative and administrative bodies and agencies of the state and political and taxing subdivisions 
thereof, including boards, commissions, authorities, councils, committees, subcommittees and 
other subordinate groups thereof, receiving or expending and supported in whole or in part by 
public funds shall be open to the public and no binding action by such public bodies or 
agencies shall be by secret ballot. Meetings of task forces, advisory committees or subcommittees 
of advisory committees created pursuant to a governor's executive order shall be open to the 
public in accordance with this act. 
(b) Notice of the date, time and place of any regular or special meeting of a public body or agency 
designated in subsection (a) shall be furnished to any person requesting such notice, except that: 
(1) If notice is requested by petition, the petition shall designate one person to receive notice on 
behalf of all persons named in the petition, and notice to such person shall constitute notice to all 
persons named in the petition; 
(2) if notice is furnished to an executive officer of an employees' organization or trade 
association, such notice shall be deemed to have been furnished to the entire membership of such 
organization or association; and 
(3) the public body or agency may require that a request to receive notice must be submitted 
again to the public body or agency prior to the commencement of any subsequent fiscal year of 
the public body or agency during which the person wishes to continue receiving notice, but, prior 
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to discontinuing notice to any person, the public body or agency must notify the person that notice 
will be discontinued unless the person resubmits a request to receive notice. 
(c) It shall be the duty of the presiding officer or other person calling the meeting, if the meeting 
is not called by the presiding officer, to furnish the notice required by subsection (b). 
(d) Prior to any meeting mentioned by subsection (a), any agenda relating to the business to be 
transacted at such meeting shall be made available to any person requesting the agenda. 
(e) The use of cameras, photographic lights and recording devices shall not be prohibited at any 
meeting mentioned by subsection (a), but such use shall be subject to reasonable rules designed 
to insure the orderly conduct of the proceedings at such meeting. 
(f) Except as provided by section 22 of article 2 of the constitution of the state of Kansas, 
interactive communications in a series shall be open if they collectively involve a majority of the 
membership of the public body or agency, share a common topic of discussion concerning the 
business or affairs of the public body or agency, and are intended by any or all of the participants 
to reach agreement on a matter that would require binding action to be taken by the public body 
or agency. 
(g) The provisions of the open meetings law shall not apply: 
(1) To any administrative body that is authorized by law to exercise quasi-judicial functions when 
such body is deliberating matters relating to a decision involving such quasi-judicial functions; 
(2) to the prisoner review board when conducting parole hearings or parole violation hearings 
held at a correctional institution; 
(3) to any impeachment inquiry or other impeachment matter referred to any committee of the 
house of representatives prior to the report of such committee to the full house of representatives; 
and 
(4) if otherwise provided by state or federal law or by rules of the Kansas senate or house of 
representatives. 
History: L. 1972, ch. 319, § 2; L. 1975, ch. 455, § 2; L. 1977, ch. 301, § 2; L. 1978, ch. 361, § 1; L. 
1985, ch. 284, § 1; L. 2001, ch. 122, § 1; L. 2002, ch. 162, § 1; L. 2008, ch. 178, § 2; L. 2009, ch. 58, 
§ 1; L. 2012, ch. 16, § 32; L. 2015, ch. 68, § 15; July 1. 

75-4319. Closed or executive meetings; conditions; authorized subjects for discussion; binding 
action prohibited; certain documents identified in meetings not subject to disclosure. 
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(a) Upon formal motion made, seconded and carried, all public bodies and agencies subject to the 
open meetings act may recess, but not adjourn, open meetings for closed or executive meetings. 
Any motion to recess for a closed or executive meeting shall include a statement of: 

(1) The justification for closing the meeting; 
(2) the subjects to be discussed during the closed or executive meeting; and 
(3) the time and place at which the open meeting shall resume. 

Such motion, including the required statement, shall be recorded in the minutes of the meeting 
and shall be maintained as a part of the permanent records of the public body or agency. 
Discussion during the closed or executive meeting shall be limited to those subjects stated in the 
motion. 

(b) No subjects shall be discussed at any closed or executive meeting, except the following: 

(1) Personnel matters of nonelected personnel; 

(2) consultation with an attorney for the public body or agency which would be deemed 
privileged in the attorney-client relationship; 

(3) matters relating to employer-employee negotiations whether or not in consultation 
with the representative or representatives of the public body or agency; 

(4) confidential data relating to financial affairs or trade secrets of corporations, 
partnerships, trusts, and individual proprietorships; 

(5) matters relating to actions adversely or favorably affecting a person as a student, 
patient or resident of a public institution, except that any such person shall have the right 
to a public hearing if requested by the person; 

(6) preliminary discussions relating to the acquisition of real property; 

(7) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
74-8804, and amendments thereto; 

4 



 
 

      
   

 
     

  
 

   
  

 
   

 
 

     
 

 
     

 
    

  
 

    
   

     
 

    
   

  
 

 
   

  
 

   
   

 

(8) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
38-2212(d)(1), and amendments thereto, or K.S.A. 38-2213(e), and amendments thereto; 

(9) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
22a-243(j), and amendments thereto; 

(10) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
44-596(e), and amendments thereto; 

(11) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
39-7,119(g), and amendments thereto; 

(12) matters required to be discussed in a closed or executive meeting pursuant to a 
tribal-state gaming compact; 

(13) matters relating to security measures, if the discussion of such matters at an open 
meeting would jeopardize such security measures, that protect: (A) Systems, facilities or 
equipment used in the production, transmission or distribution of energy, water or 
communications services; (B) transportation and sewer or wastewater treatment systems, 
facilities or equipment; (C) a public body or agency, public building or facility or the 
information system of a public body or agency; or (D) private property or persons, if the 
matter is submitted to the public body or agency for purposes of this paragraph. For 
purposes of this paragraph, security means measures that protect against criminal acts 
intended to intimidate or coerce the civilian population, influence government policy by 
intimidation or coercion or to affect the operation of government by disruption of public 
services, mass destruction, assassination or kidnapping. Security measures include, but are 
not limited to, intelligence information, tactical plans, resource deployment and 
vulnerability assessments; 

(14) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
65-525(f), and amendments thereto; 

(15) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
2016 Supp. 75-7427, and amendments thereto; and 
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(16) matters permitted to be discussed in a closed or executive meeting pursuant to K.S.A. 
2016 Supp. 46-3801, and amendments thereto. 

(c) No binding action shall be taken during closed or executive recesses, and such recesses shall 
not be used as a subterfuge to defeat the purposes of this act. 

(d) (1) Any confidential records or information relating to security measures provided or received 
under the provisions of subsection (b)(13), shall not be subject to subpoena, discovery or other 
demand in any administrative, criminal or civil action. 

(2) (A) Except as otherwise provided by law, any confidential documents, records or reports 
relating to the prisoner review board provided or received under the provisions of subsection 
(b)(16) shall not be subject to subpoena, discovery or other demand in any administrative, criminal 
or civil action. 

(B) Notwithstanding any other provision of law to the contrary, any summary statement provided 
or received under the provisions of subsection (b)(16) shall not be subject to subpoena, discovery 
or other demand in any administrative, criminal or civil action. 
History: L. 1972, ch. 319, § 3; L. 1977, ch. 301, § 3; L. 1981, ch. 344, § 1; L. 1988, ch. 315, § 4; L. 
1992, ch. 318, § 9; L. 1993, ch. 286, § 75; L. 1994, ch. 254, § 3; L. 1996, ch. 256, § 23; L. 1999, ch. 
96, § 2; L. 2001, ch. 190, § 2; L. 2004, ch. 177, § 2; L. 2005, ch. 126, § 4; L. 2007, ch. 177, § 16; L. 
2009, ch. 132, § 14; L. 2012, ch. 16, § 33; L. 2015, ch. 68, § 16; July 1. 

75-4320. Penalties. (a) Any member of a public body or agency subject to the open meetings act 
who knowingly violates any of the provisions of such act or who intentionally fails to furnish 
information as required by K.S.A. 75-4318(b), and amendments thereto, shall be liable for the 
payment of a civil penalty in an action brought by the attorney general or county or district 
attorney, in a sum set by the court of not to exceed $500 for each violation. In addition, any binding 
action which is taken at a meeting not in substantial compliance with the provisions of the open 
meetings act shall be voidable in any action brought by the attorney general or county or district 
attorney in the district court of the county in which the meeting was held within 21 days of the 
meeting, and the court shall have jurisdiction to issue injunctions or writs of mandamus to enforce 
the provisions of the open meetings act. 

6 



 
 

   
   

      
  

 
     

  
      

 
 

              
  

   
   

   
    

  
 

    
   

 
    

     
    

   
 

    
  

  
 

       
    

 
 

-

(b) Civil penalties sued for and recovered hereunder by the attorney general shall be paid into 
the attorney general's open government fund. Civil penalties sued for and recovered hereunder by 
a county or district attorney shall be paid into the general fund of the county where the 
proceedings were instigated. 

(c) No fine shall be imposed pursuant to subsection (a) for violations of K.S.A. 75-4318(f), and 
amendments thereto, which occur prior to July 1, 2009. 
History: L. 1972, ch. 319, § 4; L. 1977, ch. 301, § 4; L. 2004, ch. 177, § 3; L. 2008, ch. 178, § 3; L. 
2015, ch. 68, § 17; July 1. 

75-4320a. Enforcement of act by district courts; burden of proof; court costs; precedence of 
cases. 
(a) The district court of any county in which a meeting is held shall have jurisdiction to enforce the 
purposes of K.S.A. 75-4318 and 75-4319, and amendments thereto, with respect to such meeting, 
by injunction, mandamus, declaratory judgment or other appropriate order, on application of any 
person. The district court may require a defendant to complete training approved by the attorney 
general concerning the requirements of the open meetings act. 

(b) In any action hereunder or under K.S.A. 2016 Supp. 75-4320d, and amendments thereto, the 
burden of proof shall be on the public body or agency to sustain its action. 

(c) In any action hereunder, the court may award court costs to the person seeking to enforce 
the provisions of K.S.A. 75-4318 or 75-4319, and amendments thereto, if the court finds that the 
provisions of those statutes were violated. The award shall be assessed against the public body or 
agency responsible for the violation. 

(d) In any action hereunder in which the defendant is the prevailing party, the court may award 
to the defendant court costs if the court finds that the plaintiff maintained the action frivolously, 
not in good faith or without a reasonable basis in fact or law. 

(e) In any action hereunder brought by the attorney general or a county or district attorney, if 
the court finds that any provisions of K.S.A. 75-4318 or 75-4319, and amendments thereto, were 
violated, such court: 
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(1) Except as provided in subsection (e)(2), may award the attorney general's or the 
county or district attorney's reasonable expenses, investigation costs and attorney fees; 
and 

(2) shall award the same if the court determines that the violation was not made in good 
faith and without a reasonable basis in fact or law. 

(f) Except as otherwise provided by law, proceedings arising under this section shall take 
precedence over all other cases and shall be assigned for hearing and trial at the earliest practicable 
date. 

(g) As used in this section, "meeting" has the meaning provided by K.S.A. 75-4317a, and 
amendments thereto. 
History: L. 1981, ch. 344, § 2; L. 2015, ch. 68, § 18; July 1. 

75-4320b. Investigation of alleged violations; powers. 

(a) In investigating alleged violations of the open meetings act, the attorney general or county or 
district attorney may: 

(1) Subpoena witnesses, evidence, records, documents or other material; 
(2) take testimony under oath; 
(3) examine or cause to be examined any records or other documentary material of 
whatever nature relevant to such alleged violations; 
(4) require attendance during such examination of documentary material and take 
testimony under oath or acknowledgment in respect of any such documentary material; 
(5) serve interrogatories; and 
(6) administer oaths and affirmations. 

(b) Service by the attorney general or a county or district attorney of any interrogatories or 
subpoena upon any person shall be made: 

(1) By certified mail, return receipt requested, to the last known place of business, 
residence or abode within or without this state; or 
(2) in the manner provided in the code of civil procedure as if a petition had been filed. 
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(c) If any person willfully fails or refuses to file any response to a request for information, records 
or other materials required by this section, respond to interrogatories or obey any subpoena issued 
by the attorney general or a county or district attorney, the attorney general or a county or district 
attorney may, after notice, apply to the district court of the county where the request, 
interrogatories or subpoena was issued, or of any other county where venue is proper, and after a 
hearing thereon the district court may: 

(1) Issue an order requiring a response to the request for information, records or other 
materials, a response to interrogatories or compliance with the subpoena; or 

(2) grant such other relief as may be required, until the person provides the requested 
response for information, records or other materials, responds to the interrogatories or 
obeys the subpoena. 

History: L. 2000, ch. 156, § 7; L. 2015, ch. 68, § 19; July 1. 

75-4320d. Civil remedies to enforce act by attorney general; consent order; finding of 
violation. (a) The attorney general may determine by a preponderance of the evidence after an 
investigation that a public body or agency has violated K.S.A. 75-4317 et seq., and amendments 
thereto, and may, at any time prior to the filing of an action pursuant to K.S.A. 75-4320a, and 
amendments thereto, either enter into a consent order with the public body or agency or issue a 
finding of violation to the public body or agency. 
(1) If the attorney general enters into a consent order with the public body or agency, the consent 
order: 
(A) May contain admissions of fact and any or all of the following: 
(i) Require completion of training approved by the attorney general concerning the requirements 
of K.S.A. 75-4317 et seq., and amendments thereto; 
(ii) impose a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto, in an 
amount not to exceed $250 for each violation; and 
(iii) set forth the public body's or agency's agreement that it will comply with the requirements 
of the open meetings act, K.S.A. 75-4317 et seq., and amendments thereto; and 
(B) shall bear the signature of the head of the public body or agency, of any officer found to have 
violated the provisions of K.S.A. 75-4317 et seq., and amendments thereto, and of any other person 
required by the attorney general. 
(2) If the attorney general issues a finding of violation to the public body or agency, the finding 
may contain findings of fact and conclusions of law and require the public body or agency to do 
any or all of the following: 
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(A) Cease and desist from further violation; 
(B) comply with the provisions of K.S.A. 75-4317 et seq., and amendments thereto; 
(C) complete training approved by the attorney general concerning the requirements of K.S.A. 
75-4317 et seq., and amendments thereto; and 
(D) pay a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto, in an amount 
not to exceed $500 for each violation. 
(b) The attorney general may require submission of proof that requirements of any consent order 
entered pursuant to subsection (a)(1) or any finding of violation issued pursuant to subsection 
(a)(2) have been satisfied. 
(c) (1) The attorney general may apply to the district court to enforce a consent order pursuant 
to subsection (a)(1) or finding of violation pursuant to subsection (a)(2). Prior to applying to the 
district court, the attorney general shall make a demand to the public body or agency to comply 
with the consent order or finding of violation and afford reasonable opportunity for the public 
body or agency to cure the violation. 
(2) An enforcement action under this section may be filed in the district court of the county where 
the consent order or finding of violation is issued or is effective. The district court of any county 
shall have jurisdiction to enforce any consent order or finding of violation. 
(3) If the district court finds the attorney general did not abuse the attorney general's discretion 
in entering into the consent order or issuing the finding of violation, the district court shall enter 
an order that: 
(A) Enjoins the public body or agency to comply with the consent order or finding of violation; 
(B) imposes a civil penalty as provided for in K.S.A. 75-4320, and amendments thereto. The 
penalty shall be set by the court in an amount not less than the amount ordered by the attorney 
general, nor more than $500 for each violation; 
(C) requires the public body or agency to pay the attorney general's court costs and costs incurred 
in investigating the violation; and 
(D) provides for any other remedy authorized by K.S.A. 75-4320a(a), and amendments thereto, 
that the court deems appropriate. 
(4) In any enforcement action under this section, if the court finds that any of the provisions of 
K.S.A. 75-4317 et seq., and amendments thereto, were violated, such court: 
(A) Except as provided in subsection (c)(4)(B), may require the public body or agency to pay the 
attorney general's reasonable attorney fees; and 
(B) shall require the public body or agency to pay the attorney general's reasonable attorney fees, 
if the public body's or agency's violation was not made in good faith and without a reasonable basis 
in fact or law. 
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(d) Any finding of violation issued by the attorney general pursuant to subsection (a)(2) shall be 
served upon the public body or agency: 
(1) By certified mail, return receipt requested, to the last known place of business, residence or 
abode within or without this state; or 
(2) in the manner provided in the code of civil procedure as if a petition had been filed. 
(e) The attorney general shall maintain and make available for public inspection all consent 
orders entered pursuant to subsection (a)(1) and all findings of violation issued pursuant to 
subsection (a)(2). 
(f) This section shall be a part of and supplemental to the open meetings act. 
History: L. 2015, ch. 68, § 4; July 1. 

75-4320e. Complaint form prescribed by attorney general. (a) Any complaint submitted to the 
attorney general shall be on a form prescribed by the attorney general setting forth the facts that 
the complaining party believes show that K.S.A. 75-4317 et seq., and amendments thereto, have 
been violated. The person submitting the complaint must attest to the facts under penalty of 
perjury pursuant to K.S.A. 53-601, and amendments thereto. 

(b) This section shall be a part of and supplemental to the open meetings act. 
History: L. 2015, ch. 68, § 6; July 1. 

75-4320f. Civil remedies to enforce act; consent order. (a) In lieu of bringing an action as 
provided in K.S.A. 75-4320a, and amendments thereto, the attorney general or a county or district 
attorney may resolve the matter by accepting a consent judgment with respect to any act or 
practice declared to be a violation of this act. Before any consent judgment entered into pursuant 
to this section shall be effective, such judgment must be approved by the district court and an 
entry made thereof in the manner required for making an entry of judgment. Once such approval 
is received, any breach of the conditions of the consent judgment shall be treated as a violation of 
a court order, and shall be subject to all the penalties provided by law therefor. 
(b) A consent judgment may contain any remedy available to the district court, except it shall not 
include an award of reasonable expenses, investigation costs or attorney fees. 
(c) This section shall be a part of and supplemental to the open meetings act. 
History: L. 2015, ch. 68, § 5; July 1. 
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75-4334. Same; proceedings for determination in accordance with Kansas administrative 
procedure act; judicial review; action in district court in proceeding involving alleged strike or 
lockout. 

(a) Any controversy concerning prohibited practices may be submitted to the board. 
Proceedings against the party alleged to have committed a prohibited practice shall be commenced 
within six months of the date of such alleged practice by service upon the accused party by the 
board of a written notice, together with a copy of the charges. The accused party shall have seven 
days within which to serve a written answer to such charges, unless the board determines an 
emergency exists and requires the accused party to serve a written answer to such charges within 
24 hours of their receipt. Hearings on prohibited practices shall be conducted in accordance with 
the provisions of the Kansas administrative procedure act. If the board determines an emergency 
exists, the board may use emergency adjudicative proceedings as provided in K.S.A. 77-536, and 
amendments thereto. A strike or lockout shall be construed to be an emergency. The board may 
use its rulemaking power, as provided in K.S.A. 75-4323, and amendments thereto, to make any 
other procedural rules it deems necessary to carry on this function. 

(b) The board shall either dismiss the complaint or determine that a prohibited practice has 
been or is being committed. If the board finds that the party accused has committed or is 
committing a prohibited practice, the board shall make findings as authorized by this act and shall 
file them in the proceedings. 

(c) Any action of the board pursuant to subsection (b) is subject to review and enforcement 
in accordance with the Kansas judicial review act. The procedures for obtaining injunction and 
allied remedies shall be as set forth in the code of civil procedure, except that the provisions of 
K.S.A. 60-904, and amendments thereto, shall not control injunction actions arising out of public 
employer-employee relations under this act. 

(d) If there is an alleged violation of either subsection (b)(8) or (c)(5) of K.S.A. 75-4333, and 
amendments thereto, the aggrieved party is authorized to seek relief in district court in the manner 
provided for the board in subsection (c) while proceedings on such prohibited practices are 
pending before the board. Any ruling of the district court shall remain in effect until set aside by 
the court on motion of the parties or of the board or upon review of the board's order as provided 
by subsection (c). 

History: L. 1971, ch. 264, § 14; L. 1973, ch. 363, § 6; L. 1986, ch. 318, § 139; L. 1988, ch. 356, 
§ 305; L. 2010, ch. 17, § 202; July 1. 
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Oaths of Office for all Elected and Appointed Officials and Their Staff 

K.S.A. 54-101. Officers authorized to administer oaths. Notaries public, judges of courts in 
their respective jurisdictions, mayors of cities and towns in their respective cities and towns, 
clerks of courts of record, county clerks, and registers of deeds, are hereby authorized to 
administer oaths pertaining to all matters wherein an oath is required. 

History: G.S. 1868, ch. 72, § 1; R.S. 1923, 54-101; L. 1973, ch. 134, § 46; July 1, 1974. 

K.S.A. 54-102. How administered. All oaths shall be administered by laying the right hand 
upon the Holy Bible, or by the uplifted right hand. 

History: G.S. 1868, ch. 72, § 2; Oct. 31; R.S. 1923, 54-102. 

K.S.A. 54-103. Persons having conscientious scruples may affirm. Any person having 
conscientious scruples against taking an oath, may affirm with like effect. 

History: G.S. 1868, ch. 72, § 3; Oct. 31; R.S. 1923, 54-103. 

K.S.A. 54-104. Form of commencement and conclusion of oaths. All oaths shall commence 
and conclude as follows: "You do solemnly swear," etc.; "So help you God." 

Affirmation shall commence and conclude as follows: "You do solemnly, sincerely and truly 
declare and affirm," etc.; "And this you do under the pains and penalties of perjury." 

History: G.S. 1868, ch. 72, § 4; Oct. 31; R.S. 1923, 54-104. 

K.S.A. 54-105. Falsifying oaths or affirmations. All oaths and affirmations alike subject the 
party who shall falsify them to the pains and penalties of perjury. 

History: G.S. 1868, ch. 72, § 5; Oct. 31; R.S. 1923, 54-105. 

K.S.A. 54-106. Form of oath to be taken by officer. All officers elected or appointed under 
any law of the state of Kansas shall, before entering upon the duties of their respective offices, 
take and subscribe an oath or affirmation, as follows: 

"I do solemnly swear [or affirm, as the case may be] that I will support the constitution of the 
United States and the constitution of the state of Kansas, and faithfully discharge the duties of 
______. So help me God." 



 
 

 
    

 
     

   
    

 
 

    
 

 

History: G.S. 1868, ch. 72, § 6; Oct. 31; R.S. 1923, 54-106. 

54-109. Secretary of state and assistant authorized to administer oaths and authenticate 
same with seal. The secretary of state and the assistant secretary of state are hereby authorized 
and empowered to administer oaths pertaining to all matters wherein an oath is required, and 
to attest the same with seal of the secretary of state. 

History: L. 1895, ch. 186, § 1; March 6; R.S. 1923, 54-109. 
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From: Mary Coffman 
To: PLN-Planner on Duty 
Cc: Hanzlick, Janee, BOC 
Subject: Solar Farm 
Date: Monday, December 13, 2021 8:51:08 AM 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

I support the approval of the solar farm in Gardner. 

Solar energy is one of the tools we have available to reduce global warming snd our dependency on fossil 
fuels. 

Please listen to the science and the residents of Johnson County who truly care about our community 

We may not tell the loudest but we will support you in the decision to move forward with the solar farm. 

Mary Coffman 
6903 West 129th PL 
Overland Park, KS 
4055909288 

mailto:maryocoffman@gmail.com
mailto:Planner@jocogov.org
mailto:Janee.Hanzlick@jocogov.org
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From: Ryan Metcalf 
To: PLN-Planner on Duty 
Subject: West Gardner Solar Farm - Public Comment 
Date: Monday, December 13, 2021 9:05:53 AM 

You don't often get email from ryanmetcalf@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Planning Commission, 
I hate to see us throwing away the chance to put progress here in our backyards, by adopting regulations 

so over the top  that we outright (in effect) ban the development of clean, renewable energy here in Johnson 
County. I STRONGLY encourage the commission to  reverse course on these restrictive regulations. 

25 years is the minimum a permit should be done for, ideally 30-35 years 
Larger permit spans allow for better utilization of equipment lifespans, and better balance of 
financing 

The buffer zone should be reduced, it's enactment has little benefit, and needlessly  hamstrings 
development to a tiny portion of our county 
The acreage restrictions should be returned to 2000+ 

Solar helps us remove older, outdated fossil generation from our power grid, and puts that generation tax 
revenue here inside our county. Solar plants can act as refuges for wildlife and even helps wild pollinators. 

A lot of public comment seems to be without scientific or factual basis, but instead deliberate misinformation, 
and should not be heeded on the same level as a grounded basis of fact outlined by those with technical 
expertise and background. Solar energy remains a critical part of our energy future, let's make Johnson 
County a leader. 

Thank You, 

Ryan Metcalf 
12301 W 54th St, Shawnee 

mailto:ryanmetcalf@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
https://www.discovermagazine.com/environment/can-solar-farms-help-save-bees
mailto:ryanmetcalf@gmail.com
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From: Ryan Mathes 
To: PLN-Planner on Duty 
Subject: Solar Project - Support 
Date: Monday, December 13, 2021 9:18:48 AM 

You don't often get email from mathes.ryanj@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Hello, 

As a resident of Olathe I'd like us to pursue some additional and more diverse energy options here in our 
community.  Relying on ancient coal infrastructure and natural gas that is inevitably going to peak and wane, 
driving domestic prices up is not a suitable strategy for energy independence.  The sun always shines, and we 
need to be leading the way here as an engineering hub for the country.  Our household fully supports at least 
investigating the feasibility of doing solar work in JoCo. 

Ryan Mathes 

mailto:mathes.ryanj@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:mathes.ryanj@gmail.com
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From: Jenalea Myers 
To: PLN-Planner on Duty 
Subject: West Gardner Solar Farm 
Date: Monday, December 13, 2021 9:20:40 AM 

You don't often get email from jenalea.myers@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

I support solar development here in Johnson County. Return to the common sense regulations initially drafted. 

Jenalea Myers 
11208 W. 68th St., Shawnee 

mailto:jenalea.myers@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:jenalea.myers@gmail.com
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From: Bran GServices 
To: PLN-Planner on Duty 
Subject: Solar 
Date: Monday, December 13, 2021 10:56:31 AM 

You don't often get email from bastewart86@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Planning Commission, 

I hate to see us throwing away the chance to put progress here in our backyards, by adopting regulations so 
over the top that we outright (in effect) ban the development of clean, renewable energy here in Johnson 
County. I STRONGLY encourage the commission to reverse course on these restrictive regulations. 
25 years is the minimum a permit should be done for, ideally 30-35 years. Larger permit spans allow for 
better utilization of equipment lifespans, and a better balance of financing. 

The buffer zone should be reduced, it's enactment has little benefit, and needlessly hamstrings development 
to a tiny portion of our county 
The acreage restrictions should be returned to 2000+ Solar helps us remove older, outdated fossil generation 
from our power grid, and puts that generation tax revenue here inside our county. Solar plants can act as 
refuges for wildlife and even help wild pollinators. 

A lot of public comment seems to be without scientific or factual basis, but instead deliberate misinformation, 
and should not be heeded on the same level as a grounded basis of fact outlined by those with technical 
expertise and background. Solar energy remains a critical part of our energy future, let's make Johnson 
County a leader. 

Thank You, 

Brandon Stewart 

mailto:bastewart86@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:bastewart86@gmail.com
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From: Kelley Stewart 
To: PLN-Planner on Duty 
Subject: West Gardner Solar Farm 
Date: Monday, December 13, 2021 11:45:01 AM 

You don't often get email from kslakebum@gmail.com. Learn why this is important 

***This message came from outside of Johnson County Government - please use caution when opening 
attachments or links.*** 

Planning Commission, 
I strongly support solar development in Johnson County and desire to have the planning commission adopt 
common sense regulations originally set forth at the October meeting. I hate to see us throwing away the 
chance to put progress here in our backyards, by adopting regulations so over the top that we outright (in 
effect) ban the development of clean, renewable energy here in Johnson County. I STRONGLY encourage 
the commission to reverse course on these restrictive regulations. We need to be a county that is progressive 
and not regressive. If it is not allowed, we will be a county that is ultimately regressive. We need to take a 
stand and be the CLEANEST county in Kansas, and be allowing solar farms. 

25 years is the minimum a permit should be done for, ideally 30-35 years 
Larger permit spans allow for better utilization of equipment lifespans, and better balance of financing 
The buffer zone should be reduced, it's enactment has little benefit, and needlessly hamstrings development 
to a tiny portion of our county 
The acreage restrictions should be returned to 2000+ 

Solar helps us remove older, outdated fossil generation from our power grid, and puts that generation tax 
revenue here INSIDE our county. Solar plants can act as refuges for wildlife and even helps wild pollinators. 
A lot of public comment seems to be without scientific or factual basis, but instead deliberate misinformation, 
and should not be heeded on the same level as a grounded basis of fact outlined by those with technical 
expertise and background. 

Solar energy remains a critical part of our energy future, let's make Johnson County a leader. 

Kelley Stewart 

15984 S. Brougham Dr. 

Olathe, KS 

mailto:kslakebum@gmail.com
mailto:Planner@jocogov.org
http://aka.ms/LearnAboutSenderIdentification
mailto:kslakebum@gmail.com


From: Jane Knoche
To: Shannon Reid; Shannon Portillo; Patrick Kelly; Eilert, Ed, BOC; Fast, Becky, BOC; Meyers, Jeff, BOC; janeeHanzlick@joco.gov.org;

Ashcraft, Michael, BOC; Allenbrand, Shirley, BOC; BOCC-Clerk; Douglas County Planners; PLN-Planner on Duty
Subject: Fw: As Johnson County solar farm plan faces opposition, proposed regulations get more restrictive
Date: Monday, December 13, 2021 1:14:13 PM

***This message came from outside of Johnson County Government - please use caution when opening
attachments or links.***

 

Dear County Commissioners, Planning Commissioners, and County planners, 
Please read this December 13,2021 article from the Shawnee Mission Post. Please add this to
public comments for the Johnson County, KS planning commission meeting on Dec. 14, 2021
Please add this to public comments on the Douglas County Text Amendment for their next planning
meeting in 2022.
 
Thank you, 
Jane Knoche 
23535 W 74th Street
Shawnee, KS 66227

----- Forwarded Message -----
From: Jane Knoche <jeknoche@att.net>
Sent: Monday, December 13, 2021, 12:50:38 PM CST
Subject: As Johnson County solar farm plan faces opposition, proposed regulations get more restrictive

https://shawneemissionpost.com/2021/12/13/johnson-county-solar-farm-regulations-137854/

  Roxie Hammill  Dec 13, 2021 - Energy

As Johnson County solar farm plan faces
opposition, proposed regulations get more
restrictive
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Johnson County solar farm

The Johnson County Planning Commission on Tuesday,
Dec. 14, is set to once again take up proposed regulations
for utility-scale solar farms. Those proposed rules would be
some of the most restrictive in the country, says the Florida-
based company behind a plan to build a massive solar farm
outside Gardner. Solar panels. Photo via Unsplash. 

The Nov. 16 meeting of the Johnson County Planning Commission was a departure in tone from other
recent meetings on utility solar regulations.

Where past discussions had drawn commissioners’ praise for their civility, the November meeting
began with an attendee who attempted to stop approval of the agenda, a typically routine procedure.

That attendee then dared a deputy to arrest him after he was asked to stop speaking. Later, an
impromptu recitation of the Pledge of Allegiance broke out.

There was cheering, too, when speakers made points against solar energy. But perhaps none as loud as
when commissioners ultimately began to back away from proposed regulations on solar farms’ size,
buffer zones and lifetime limits that had been crafted through months of work to balance the needs of
solar developers with those of nearby neighbors.

Instead, the planning commission is now headed towards approval of some of the country’s most

https://shawneemissionpost.com/2021/12/13/johnson-county-solar-farm-regulations-137854/
https://www.jocogov.org/department/planning/johnson-county-planning-commission


restrictive solar farm regulations when it meets Tuesday, Dec. 14, for what may be a final vote.

New regulations for a new industry

County planners began studying utility scale solar installations this past spring.

That’s when NextEra Energy of Juno Beach, Fla., expressed interest in putting in an array of
panels that could stretch through 3,000 acres in Johnson and Douglas counties.

The West Gardner Solar Project, as the project has been dubbed, was expected to become the largest
solar farm in Kansas, a state that has many wind turbines but lags behind most other states when it
comes to solar energy production.

 A Florida-based company,

NextEra Energy, says it has received landowners’ agreements to build what could be Kansas’
largest solar utility array on some 2,000 acres of land west of Gardner. Above, a map on
NextEra’s website identifying the general area of the proposal solar farm. Image via NextEra
Energy.
Because solar utilities are new to the area, Johnson County currently has no regulations on the books

https://shawneemissionpost.com/2021/04/29/johnson-county-solar-farm-120409/
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governing solar farms. That includes rules for things like setbacks, landscaping, size and
decommissioning of the panels once their useful life is over.

After the West Gardner Solar Project emerged, what followed were weeks of meetings with a
consultant poring over how other counties have done it, plus more time hearing from landowners,
officials of nearby cities and the developer.

Some key components were the time limit for solar farm permits, the buffer zone between the panels
and a city border and the acreage the solar installation could cover.

By the November meeting, planning commission staff had taken the commissioners’ directions to
come up with regulations that proposed:

That all unwound as the meeting ticked on.

The 25-year permit became a 20-year permit. Then the city buffer zone increased to two miles, cutting
out large sections of land from development.

As commissioners wrapped things up, Commissioner Lindsey Grise proposed dropping the total solar
farm area from 2,000 acres to 1,000, noting, “I’ve been incredibly moved by the statements of the
people tonight.”

Republicans take the offensive

Until recently, the speakers at commission meetings were a mix of farmers who would be paid by
NextEra for use of their land, environmentalists who support solar energy and neighbors concerned
about screening and aesthetics next to their own property.

But in recent weeks, a more organized political opposition to the project has arisen involving some of
the county’s most prominent Republicans.

a 25-year permit limit,
a one-and-a-half mile buffer zone from cities
and a 2,000 acre coverage limit.

https://shawneemissionpost.com/2021/07/29/west-gardner-solar-project-129030/
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Greg Cromer, chairman of the Conservative Republicans of Southern Johnson County, has encouraged
big, boisterous turnouts to planning  commission hearings.

Cromer spoke about the issue in a YouTube video under the title “Tethered States.”

 Greg Cromer with the

Conservative Republicans of Southern Johnson County has urged his group’s members to show
up to Johnson County Planning Commission meetings to voice opposition to the propose West
Gardner Solar Project. Image via YouTube.
In the video, Cromer painted solar energy as unreliable and blamed it for the energy crisis following a
historic outbreak of winter storms that knocked out power to large swaths of the central and southern
United States in February.

In fact, a Federal Energy Regulatory Commission report published in November concluded that the
biggest cause of the rolling outages was a lack of winterization of equipment.

Cromer urged his viewers to turn out en masse to the planning commission.

https://www.facebook.com/crsjc/
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“Just show up. Clap if someone says something good,” he said.

He’s not the only local Republican who has taken up the cause.

Kansas Sen. Mike Thompson of Shawnee, County Commissioner Charlotte O’Hara and Sheriff Calvin
Hayden have also written or spoken to the commission voicing their opposition to the West Gardner
plan.

O’Hara sent a lengthy scientific paper from researchers at the University of Calgary which posed
concerns about the costs and potential pollution from the disposal of old photovoltaic panels.

Hayden, who said he lives near the proposed solar project, spoke at the November meeting. He
objected to NextEra’s efforts to sign landowners before the plan became widely known.

He also added his views on climate change.

“I think you guys need to follow the science,” he said. “We’re talking about this global warming junk.
Need I remind you this used to be an ocean we’re standing in? The climate changes. It does. There’s
not a darn thing we can do about it.”

Hayden ended his remarks by asking for the Pledge of Allegiance, and several in the crowd obliged.

Thompson, a former TV weatherman has called climate change science “false” and a “canard.” He
wrote a letter to the commission objecting to the West Gardner Solar Project.

In it, Thompson argued that reliance on solar could undermine coal and nuclear plants and force them
to operate at a loss.

He also mentioned the possible negative effect on property values and the cost of dismantling the site
when it’s taken down. Ensuring that cost is not passed to taxpayers is part of the county’s proposed
regulations, however.

Thompson’s letter closes by suggesting the solar installations are a bad fit for Johnson County, for
Kansas and beyond.

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3860571
https://mikethompsonllc.com/speaking/


“The bottom line is, I think Johnson County is the wrong place for this. I tend to think Kansas is as
well,” the letter said. “Even in the large deserted areas of the desert southwest where the air is drier, the
sun angle is higher year-round and the annual cloud cover is far less than it is here, these similar
problems exist.”

‘A black eye for Johnson County’

The opposition to the West Gardner project seems to be part of a larger pushback against renewable
energy efforts across Kansas that has proponents of the emerging technology worried.

Sedgwick County recently banned large wind farms, a fact that was noted during the commission
meeting. There has been opposition in the Flint Hills to wind turbines as well.

Thompson, chair of the Kansas Senate Utilities committee, has also backed a bill limiting wind
turbines to one per square mile – a change wind energy proponents say would end investment in what
has become Kansas’ largest source of electricity.

 Kansas is one of the leading

https://apnews.com/article/legislature-environment-kansas-utilities-energy-industry-9a959204c49da95beefe23bcf2ab9244
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Johnson County solar farm

producers of wind energy but ranks near the bottom in the U.S. in solar production. Solar energy
technology is so new to the are that Johnson County currently has no regulations governing solar
farms. Image of solar array used on Creative Commons license.
And he supported the “Energy Choice Act,”a bill backed by the natural gas industry that would limit
cities’ abilities to put restrictions on natural gas use.

Thought the majority of speakers at the planning commission’s November were against the project, a
few spoke in favor. The commission also received a large number of letters of support.

The Kansas Sierra Club has consistently supported it, as have several families whose land would be
used and who would like to see the area have a smaller carbon footprint.

Steve Clark, a former resident of Johnson County who now lives in El Dorado Hills, Calif., is one who
has family members who could see payment for use of their land. But Clark, a solar engineer, said he’s
concerned that misinformation has sparked neighbors’ fears.

Approving the tighter restrictions will mean, “You will be caving in to the NIMBY’s, to the anti-
science, to the climate change deniers. It will be irresponsible; it will result in a black eye for Johnson

https://shawneemissionpost.com/2021/02/15/capitol-update-sen-mike-thompson-talks-recent-votes-on-abortion-amendment-energy-choice-act-113604/


County.”

NextEra responds

NextEra representatives have said the longer permit terms and shorter buffers are necessary to make
the project financially viable.

A 20-year permit is considerably shorter than the 30- to 40-year lifespan of photovoltaic cells. Billy
Wilkins, project director for the West Gardner project, told the planning commission the company is
trying to meet market demand.

“NextEra is a forward-looking company. I understand much of the discussion has been rear-looking,”
he said. “The industry is changing to meet market demands,” specifically Evergy’s plan to acquire 700
megawatts of solar over the next five years.

Other customers like Amazon and Google are also interested in solar power, he said.

“We need regulations that will allow us to simply plan and develop a viable project,” he argued.

The company did not say whether the proposed changes would make them back away from the project
entirely.

In a statement to the Post after the meeting, NextEra spokesperson Sara Cassidy said the proposed
regulations would discourage future renewable energy development in the county, possibly depriving
residents of the job creation, property tax revenue and payments to landowners.

“Adopting the proposed regulations – which contain some of the most severe requirements in the
nation – would send a message that the county does not want businesses to invest in clean energy
here,” the company said. “We will continue to work closely with county officials to address any
questions or concerns about our proposed project or solar energy development.”

The planning commission meets again Tuesday, Dec. 14, and the proposed solar rules will be on the
agenda.



Once the planning commission has finalized it, the rules will go to the county commission, possibly as
soon as January.
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