
To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-04-16T00:33:18+00:00
Subject: FW: Horse Haven Hills wind project
Has attachment? False

From: Chuck & Karen <crbatish@pocketinet.com>
Sent: Monday, April 15, 2024 5:11 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Horse Haven Hills wind project

External Email

I have looked over you "Site Certification Agreement between "Horse Heaven Wind Farm,
LLC" and Scout Clean Energy LLC."

I believe The "Commissions plans" appear to be be completely bogus and lacking the call
for responsibility for both the Wind Farm and Scout Energy. For Example:

*The "Restoration Plan" that starts on page 38 goes on for ten pages or so

completely ignores one word about what will be restored. There is no definition

for what "restored" might mean. Certainly, as soon as the machines turn on

the Hills will be lacking all their bat populations. The construction will drive out the

wild animals and probably the migrating flocks.Not to mention that no solar

or wind farm has yet to actually restore the land before or after use. Scout

should be able to prove it has reserves set aside for clean up as well as for

maintenance, but no business that that much money to preserve.

*Wind Farms have gone bankrupt because the Federal Government only

gives them enough to start building, None are actually cost effective over their

life time because they have already used up more energy to construct than

they will ever put back into the electrical grid. EVERY wind tower has a higher

"energy cost" to build than it will ever replace during it's lifetime. Wind

Farms are largely avoided by investors since they understand wind-



power's risky history, again and again. Further, they cost the consumer

a double electrical fee because of the gigantic cost of building them

and their comparatively short life span for pay off. Plus the payback for

expense is slower to accumulate in this case due to the fact that, according to

the Department of Energy, usable winds for driving a wind turbine

exist less than one third of the time over the Hills. This fact alone should

make it plain that this project, at such a great expense, does not merit

consideration on this site.

Section G says that mitigation of the storm water and soil erosion will not

even begin until operation begins, by then the area will be devoid of any wildlife.

Nor does it mention construction caused erosion. Furthermore it does not

mention that the need to prevent contaminated soil from becoming airborne

during construction. I don't believe the Commissioners have a good understanding

of the geological facts of the Horse Haven Hills.

Section I is a hand-wave over a black box signifying that "Dangerous, hazardous

and general waste" will never be required to be properly removed. Indeed they

cannot be cleaned up and remain where they are left.

Please, reconsider more carefully what a dangerous and expensive environmental

experiment this project presents.

Thank you for your consideration. . . . Karen Batishko
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Attachments:

[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-04-16T19:42:44+00:00
Subject: FW: Horse Heaven Wind/Solar Farm Draft SCA, Citizen Comments
Has attachment? False

From: John Endres <jmmendres@tds.net>
Sent: Tuesday, April 16, 2024 12:42:35 PM (UTC-08:00) Pacific Time (US & Canada)
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Horse Heaven Wind/Solar Farm Draft SCA, Citizen Comments

External Email

Hello:
Will the citizen comments for the recent comment period regarding the Horse Heaven Wind and Solar project be available
for citizens to read?
Thank you,
John M. Endres
jmmendres@tds.net

Attachments:

[]

mailto:jmmendres@tds.net


To: Comments@efsec.wa.gov
From: bettyyakima@everyactioncustom.com
Received: 2024-04-16T04:17:41+00:00
Subject: Thank you for your commitment to balancing renewable energy development with preservation
Has attachment? False
External Email Dear EFSEC Comments, As an avid birder and member of Audubon in Washington, I am writing to
express my strong support for the recent EFSEC recommendation and draft Site Certification Agreement for the
Horse Heaven Wind Project. Specifically, I support the Council’s recommendations to augment the mitigation
measures identified in the Final Environmental Impact Statement as follows: 1. Restrict the siting of wind turbines
within 2 miles of documented Ferruginous Hawk nests and siting of primary project components with 0.5 miles of
documented nest sites. 2. Restrict the construction of project components in priority linkage zones for wildlife
connectivity, 3. Avoid siting solar arrays in rabbitbrush shrubland habitat or other WDFW-designated Priority
Habitats, and 4. Conduct surveys for Burrowing Owls and develop a Burrowing Owl Management Plan if active
burrows are found. Protecting birds and their habitats from habitat loss and climate change is a cause that is
deeply personal to me, and I am grateful for EFSEC's responsiveness to the concerns of the conservation
community, especially regarding the state endangered Ferruginous Hawk and wildlife connectivity. I am
encouraged by EFSEC's commitment to balancing renewable energy development with the preservation of these
vital habitats and species. Renewable energy is crucial for reaching our state’s ambitious climate goals, but we
must proceed in a way that is compatible with our species and habitat recovery goals. Thank you for your
dedication to preserving the beauty and wonder of Washington's precious landscapes. Sincerely, Amanda
Dickinson 1322 S 18th Ave Yakima, WA 98902-5264 bettyyakima@aol.com
Attachments:

[]



To: Comments@efsec.wa.gov
From: amy.moon@efsec.wa.gov
Received: 2024-04-17T21:48:05+00:00
Subject: FW: Horse Heaven Energy Center
Has attachment? False

From: Karen Brun <karen@tricitiescares.org>
Sent: Wednesday, April 17, 2024 2:41 PM
To: Moon, Amy (EFSEC) <amy.moon@efsec.wa.gov>; Greene, Sean (EFSEC) <sean.greene@efsec.wa.gov>
Subject: Horse Heaven Energy Center

External Email

Just listened to your synopsis of changes to the Site Certification Agreement based on public
comments and letters. Thank you for not succumbing to pressure from Scout Clean Energy.
One thing I didn't hear was a clarification on the amount of generating capacity for wind and solar.
The agreement states 1150MW for wind and 800 MW for solar which is incorrect. It should be 1150
total.
Karen Brun
Tri-Cities CARES

Attachments:

[]



To: Comments@efsec.wa.gov
From: weberet3@gmail.com
Received: 2024-04-17T18:38:48+00:00
Subject: Horse Heaven Wind Farm
Has attachment? False
External Email This is a brief comment which is submitted for the record of public comments on the subject
project. For the record, I am in support of all comments advocating restrictions to this project as previously
submitted or referenced to these source: >Washington Audubon Society >Lower Columbia Audubon Society
>Save-Our-Ridges Organization (the citizens group located in the Tribal-Cities WA who have previously submitted
detailed comments regarding impacts to the local area and citizens and recommendations for restrictions.)
>Benton County PUD I believe that this proposed wind farm is not in the best interests of the citizens of
Washington state. Low power density, renewable electric power sources are a useful part of future electricity
sources. However, such sources require huge land areas and offer relatively short useful/design unit life spans
(about 20-30 years) and experience numerous maintenance/repair outages. I advocate for more highly distributed
sources (i.e. - solar panels on buildings, wind turbines in remote areas, if cited with appropriate attention to
protecting natural ecosystems (including potential for restoration of degraded areas). I also am concerned for
electric grid reliability resulting from generation sources that can be interrupted by weather systems, which can
last for days to weeks, well beyond makeup by current/economical battery storage units proposed by solar an
wind developers. My comment on meeting the future power needs of Washington state is that our interests are
best served building new nuclear power reactors, especially the new modular small reactor (SMR) designs, and
more of the proven, highly reliable larger (i.e. 1000mgW range) plants. Studies by MIT have shown that nuclear
power represents the least environmental impacts, land use impacts and longest usable lifespan for materials
resources of any currently available electrical generating technologies. E. Thomas Weber 6622 W. Victoria Ave.
Kennewick, WA 99336
Attachments:

[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-04-19T01:36:11+00:00
Subject: FW: Questions on HHH Project
Has attachment? False

From: Judy <goosie1515@aol.com>
Sent: Thursday, April 18, 2024 6:36:02 PM (UTC-08:00) Pacific Time (US & Canada)
To: Drew, Kathleen (EFSEC) <kathleen.drew@efsec.wa.gov>; Hafkemeyer, Ami (EFSEC)
<ami.hafkemeyer@efsec.wa.gov>; Moon, Amy (EFSEC) <amy.moon@efsec.wa.gov>; Grantham, Andrea
(EFSEC) <andrea.grantham@efsec.wa.gov>; EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Questions on HHH Project

External Email

Would you please explain what this paragraph means in layman's terms? Thank you.
Administrative relief may be available through a petition for reconsideration, filed within 20 days of the
service of the Orders within the Recommendation Package to the Governor. If any such petition for
reconsideration is filed, the deadline for answers is 14 days after the date of service of each such
petition, see RCW 80.50.100.
1. When will Gov. Inslee receive EFSEC's recommendation for the HHH Project?
2. After Gov. Inslee receives EFSEC's recommendation for the HHH Project, will there be a time period
for public comment to him?
3. If there will be a time period for public comment to the governor, when will this happen?
4.How will the people know when to comment? Will there be a public announcement?
5. In the above paragraph in blue, are you saying that EFSEC can renege on their original
recommendation to the governor?
Thank You,

Judy

Attachments:

[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-04-19T20:01:37+00:00
Subject: FW: Sean Greene Clarification- # Turbines in Option #2.
Has attachment? False

From: Dave Sharp <dave@tricitiescares.org>
Sent: Friday, April 19, 2024 12:42 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>; Greene, Sean (EFSEC) <sean.greene@efsec.wa.gov>; Moon, Amy (EFSEC)
<amy.moon@efsec.wa.gov>; Hafkemeyer, Ami (EFSEC) <ami.hafkemeyer@efsec.wa.gov>; Bumpus, Sonia (EFSEC)
<sonia.bumpus@efsec.wa.gov>
Subject: Sean Greene Clarification- # Turbines in Option #2.

External Email

Follow-up to the Wednesday EFSEC meeting and your presentation. Regarding your #2 that posed maximum height and
maximum number of turbines but excluded a maximum for Option #2. In the final ASC the Applicant clearly limits the
number of the Option #2 turbines to 147. No less than nine places in the FASC have they said so. That number should
appear in the SCA. Likewise, the SCA shouldalso list the maximum height for option #1 turbines as 499'. That has also
clearly been in all of the ASC's.
We recognize that the Applicant's comment and letter of April 10 stated they were reconsidering their previous
exclusionof turbines. By having the SCA silent on the maximums, it allows a passive change in the Application: by
omission. First, it is not appropriate, and second, it gives the appearance of the lead agency favoring the Applicant.
Ask yourself this, would the Applicant take advantage of that omission?
A last thought. If the Applicant intends to regain excluded turbines by crowding them closer together, or using a turbine
model outside of the ASC height limits it opens up other SEPA issues. If EFSEC has been led to believe that option #1
turbines are not available within the ASC limits, consider it bad information.
David Sharp
Tri-Cities CARES
Email: dave@tricitiescares.org
Webpage: www.tricitiescares.org

Attachments:

[]

mailto:dave@tricitiescares.org
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.tricitiescares.org%2F&data=05%7C02%7CComments%40efsec.wa.gov%7C3ecb22ea1c9e41a547c508dc60ab844c%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638491536972252645%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=AnrwJHjfzE3RQZTshd23qxI57UdXo43oPXGOdWLTKB8%3D&reserved=0


From: EFSEC (EFSEC)
To: EFSEC mi Comments
Cc: Hafkemeyer, Ami (EFSEC); Moon, Amy (EFSEC); Greene, Sean (EFSEC)
Subject: FW: Horse Heaven Comments and Questions
Date: Tuesday, April 23, 2024 1:41:50 PM
Attachments: Horse Heaven Draft SCA Comments_jme_20240410.docx

 
From: John Endres <jmmendres@tds.net> 
Sent: Tuesday, April 23, 2024 12:19 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Horse Heaven Comments and Questions
 

External Email

re: Horse Heaven Wind and Solar Project: Unanswered Questions
 
Hello:
I did not receive answers to my questions in my Comment Letter regarding the Horse Heaven Wind
and Solar Project. My comments were submitted and received on April 10, 2024 at 2:25 pm.
In my comments regarding the Horse Heaven Wind and solar Project I requested the following
information (Questions are in Bold). My questions are copied into this document from my original
letter (which I am also attaching).
If possible, can you please provide answers to my questions?
 
1. A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Assessment (LCI/LCA) of the
Horse Heaven Wind and Solar project has not be done. 
A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Life Cycle Assessment (LCI/LCA)
analysis must be done before any further action on this project can proceed.
Q1: How will we know if this project will actually save more Greenhouse Gases (GHG) than it
produces throughout its life cycle?
 
2. Solar Arrays, Modules, Panels
Q2: Please provide the total estimated number of Crystal Silicon Solar Panels, Silicon Solar Panel
dimensions, and Silicon Solar Panel mass values; and the total estimated number Cadmium-
Telluride Solar Panels, dimensions, and mass values.
 
Q3: Where will the Quartzite for Silicon Solar Panels be Sourced (mined) from?
Q4: Will explosives be used for Quartzite mining?
Q5: How much fossil fuel will be used for mining equipment and transport of Quartzite to the
silicon smelter?
 
2.3 Which Silicon Smelting Facilities will provide the Metallurgical-Grade Silicon (MgSi)?
Q6: How much Coal will be mined and used in the Silicon Smelting process, and where are the
coal mines located?
 
Q7: Which smelter(s) will be used? How much Charcoal will be used, and how many Trees will be
harvested for Woodchips for the smelting process, and where will they be sourced from? 
 
Q8: What will be the total mass (tons) of coal, charcoal, and wood that will used in the smelting
process?
Q9: How will these items be transported to the smelter, and what type of fuel will be used? 
Q 10: How much electric energy will be used, and what will be the energy source for the smelting
process?
Q 11: How many tons of Greenhouse Gases will be emitted from the silicon smelting process while
obtaining the metallurgical grade silicon (MgSi) for the silicon solar panels to be used in this

mailto:efsec@efsec.wa.gov
mailto:Comments@efsec.wa.gov
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Horse Heaven Draft SCA Comments, John M. Endres, April 10, 2024



1. A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Assessment (LCI/LCA) of the Horse Heaven Wind and Solar project has not be done.  

A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Life Cycle Assessment (LCI/LCA) analysis must be done before any further action on this project can proceed. How will we know if this project will actually save more Greenhouse Gases (GHG) than it produces throughout its life cycle?



2. Solar Arrays, Modules, Panels

Please provide the total estimated number of Crystal Silicon Solar Panels, Silicon Solar Panel dimensions, and Silicon Solar Panel mass values; and the total estimated number Cadmium-Telluride Solar Panels, dimensions, and mass values. Please note: Published Carbon Footprint values of Silicon Solar Panels are significantly flawed, as described below:

2.1 Silicon Solar Panels

In 2017 – 2022, the proposed HiTest/PacWest Silicon Smelter in Newport, WA prompted an investigation into: “The Impact of Silicon Smelting on Crystal Silicon Solar Panel Carbon Footprints” [1]. This study revealed several critical flaws with published Silicon Solar Panel Carbon Footprint determinations, which are listed below:

		A

		Reported carbon footprint values of silicon solar panels found in reviewed literature do NOT include the silicon smelting process, which is perplexing since silicon is the critical component of silicon solar panels.



		B

		Carbon footprint calculations use a process known as Life Cycle Assessment and Life Cycle Inventory. These methods are highly subjective, yield inconsistent and noncomparable results, are not governed by a standard unifying method, and are typically performed by industry instead of independent bodies.



		C

		According to the Intergovernmental Panel on Climate Change (IPCC), greenhouse gas emissions from biomass sources (trees, woodchips, charcoal, etc.) are NOT accounted for at the point of combustion in energy and industrial sectors, including smelting. But we all know that burning wood and charcoal emits carbon dioxide and other gases into the atmosphere. A number of reviewed papers challenge the IPCC’s “non-accounting” of biomass emissions at the point of combustion.



		D

		The carbon dioxide sink loss due to the harvest of trees for wood chips and charcoal used in the smelting process is NOT included in silicon solar panel carbon footprints. It can take decades to more than 100 years to replace the carbon dioxide sink loss due to tree harvest.



		E

		A clear and quantifiable definition of “green” does not exist, and “greenwashing” is a persistent problem.



		F

		Using the provided raw material and emissions quantities for the proposed smelter, the impact of silicon smelting on silicon solar panel carbon footprints was estimated and suggests that silicon solar panels account for more atmospheric carbon dioxide than they save over a presumed lifetime of 30 years.





2.2 Where will the Quartzite for Silicon Solar Panels be Sourced (mined) from?

		A

		Will explosives be used for Quartzite mining? How much fossil fuel will be used for mining equipment and transport of Quartzite to the silicon smelter?





2.3 Which Silicon Smelting Facilities will provide the Metallurgical-Grade Silicon (MgSi)?

		A

		How much Coal will be mined and used in the Silicon Smelting process, and where are the coal mines located? Which smelter(s) will be used? How much Charcoal will be used, and how many Trees will be harvested for Woodchips for the smelting process, and where will they be sourced from?  What will be the total mass (tons) of coal, charcoal, and wood that will used in the smelting process? How will these items be transported to the smelter, and what type of fuel will be used?  How much electric energy will be used, and what will be the energy source for the smelting process? How many tons of Greenhouse Gases will be emitted from the silicon smelting process while obtaining the metallurgical grade silicon (MgSi) for the silicon solar panels to be used in this project?





2.4 Where will the MgSi be further processed into monocrystalline or polycrystalline panels?

		A

		How much energy will be used and what mass of GHGs will be emitted for processing the MgSi into mono-crystalline and/or poly-crystalline silicon solar panels? What will be the total number Silicon Solar Panels for this project?





2.5 Balance of Systems (BOS) for Silicon Solar Panels

		A

		How much Steel, Copper, Aluminum and other metals will be used for Solar Panel framing, mounting, and electrical connections?  Where will the metals be mined, smelted, and processed? How will the supplies be transported to the Horse heaven site?  Please provide quantities in mass values.



		B

		Where will Inverters and other electrical components be sourced from, and how will they be transported?





2.6 Cadmium Telluride (CadTe) Solar Panels

		A

		Cadmium. What ores will provide the source of Cadmium-- Zinc, Copper, Lead? Where will the ores be mined, and where will they be processed for the extraction and smelting to obtain the Cadmium? What will be the estimated total amount of Cadmium obtained for use in Solar Panels? What will be the emissions from the extraction process. Please provide the quantity and mass of Cadmium that will be used. Cadmium is very toxic, what precautions will be taken to ensure Cadmium is not leaked into the environment?



		B

		Tellurium. What ores will be the source of Tellurium—Copper mining, or other metal mining? Where will the ores be mined and where will they be processed for extraction to obtain the Tellurium? What will be the emissions from the extraction process. Will the source of Tellurium be in the USA, or a foreign country? Please provide the quantity and mass of Tellurium that will be used. Tellurium is a toxic substance, what precautions will be taken to ensure Tellurium is not leaked into the environment?





2.7 Balance of Systems (BOS) for CadTe Solar Panels

		A

		See 2.5 A above



		B

		See 2.5 B above





2.8 Solar Arrays, Battery Energy Storage Systems (BESS), Inverters, Transformers, and Substations

		A

		Where will the Lithium be mined for the storage batteries? Please provide the mass quantity of Lithium that will be mined, and the quantity of fossil fuels that will be used for mining and transport. Also provide the mass quantity of silicon that will be used in the Lithium batteries.



		B

		Inverters, Transformers, and Substations can generate man-made electromagnetic fields (emfs). What will be the radius of intensity of the emfs? Man-made emfs can be detrimental to all life forms. Man-made emfs are “polarized” and are different than the earth’s natural “non-polarized” emfs [2]. What measurements of the man-made emfs will be taken, and what are the potential negative impacts on flora and fauna?



		C

		Tracking System: How much steel will be used for the solar array racking system and steel post foundations? Please provide the total mass of steel to be used, and the source of the steel.



		D

		The Solar Arrays will obscure much of the soil surface and natural habit from: sunlight, natural precipitation, wind and air movement, etc. What impacts will this have on soil micro-flora and fauna, insects, native plants, reptiles, mammals, birds, etc.?







3. Wind Turbines

3.1 Wind Turbine Towers

		A

		It is assumed that the Wind Towers will of the Tubular Steel type. How much steel (tons) will comprise each of the Towers, and what/where is the source of the steel?







3.2 Wind Turbine Main Shaft

		A

		What will the Main shaft be made of: Steel, Aluminum, or Fiberglass? Please specify the material, and the source of the material: e.g., Steel smelter, Aluminum smelter, or Fiberglass manufacturing facility. Please provide the mass (tons) of the metal or fiberglass Main Shaft for the various Wind Turbines that will be part of this project.





3.3 Wind Turbine Blades

		A

		Do the blades consist of the standard “Fiberglass Reinforced Polyester (or Epoxy) plus Kevlar or Carbon Fiber” type, or of some other composition. Please provide the source of the Blade materials and the mass per Blade.





3.4 Wind Turbine Concrete Foundations

		A

		Please Provide the total amount of Concrete (tons) that will be used for Wind Turbine Foundations.





3.5 Wind Turbine Nacelle

		A

		What is the Nacelle box or casing made of? Steel, Aluminum, or Fiberglass? 



		B

		Internal components of the Nacelle: Gearbox assembly, Aerodynamic braking system, Mechanical braking system, Turbine generator, Electrical power transmission systems. Please provide the amount (mass) of metals: Steel, Aluminum, Copper, Iron, etc. Please provide the source of these components. Specifically, please address the special Rare-Earth mineral Magnets used in the Generator. See item C 



		C

		Rare Earth Minerals. From the Institute for Energy Research (IER): “Big Wind’s Dirty Little Secret: Toxic Lakes and Radioactive Waste”, 2023 [3]

“The specialized magnets used in the Generator consist of the Rare Earth Minerals Neodymium and Dysprosium, and are sourced from China”

“According to the Bulletin of Atomic Sciences, a 2 megawatt (MW) wind turbine contains about 800 pounds of neodymium and 130 pounds of dysprosium. The MIT study cited above estimates that a 2 MW wind turbine contains about 752 pounds of rare earth minerals.

“To quantify this in terms of environmental damages, consider that mining one ton of rare earth minerals produces about one ton of radioactive waste, according to the Institute for the Analysis of Global Security. In 2012, the U.S. added a record 13,131 MW of wind generating capacity. That means that between 4.9 million pounds (using MIT’s estimate) and 6.1 million pounds (using the Bulletin of Atomic Science’s estimate) of rare earths were used in wind turbines installed in 2012. It also means that between 4.9 million and 6.1 million pounds of radioactive waste were created to make these wind turbines.”





3.6 Other Environmental Concerns of Wind Turbines/Wind Farms

		A

		[bookmark: _Hlk163648171]Noise Pollution and Wind Turbines: Seeking Silent Solutions in Urban Settings BLOG / By Windcycle Energy [4]

“Noise pollution, including that generated by wind turbines, can have various adverse effects on both physical and mental well-being. Physiologically, excessive noise can disrupt sleep patterns, increase stress levels, and contribute to cardiovascular issues. Psychologically, continuous exposure to noise can lead to annoyance, reduced concentration, and decreased productivity.”



		B

		“Vibrational noise from wind energy-turbines negatively impacts earthworm abundance” [5]

“Human-induced sensory pollutants can directly affect organisms through an impact on their perception, physiology and behavior (Brumm and Slabbekoorn 2005, Barber et al. 2010, Kight and Swaddle 2011, Naguib 2013, Velilla and Halfwerk 2019). It is possible that wind turbine-induced vibrational noise masks the vibrational cues of approaching foraging moles, making earthworms in noisy areas more prone to predation (Dominoni et al. 2020). Vibratory noise could also be misleading to earthworms (Dominoni et al. 2020), who may not be able to distinguish between vibratory cues coming from an approaching predator such as a mole, and the subterranean waves from the turbines.”



“We found that, on average, the number of earthworms decreased by 40% at the point furthest away from the turbines compared to the closest point to the turbines where we measured (128 m versus 8 m). Our results confirm that earthworm abundance decreased substantially as the amplitude of vibrational noise increased. The maximum amplitude difference over the range at which we surveyed earthworms was on average 13 dB. We therefore predict the impact of vibratory noise to be even bigger when measured over the whole transect, as vibrational noise levels near the base of the turbine are up to 30 dB higher than at our furthest sites (> 200 m from the turbine).”



		C

		Birds and Bats. Please consult the book: “Bright Green Lies” by Derrick Jensen, Lierre Keith, and Max Wilbert, 2021 [6] for a discussion regarding the numbers of Bird and Bat mortalities. Actually, please consult this well-researched, well-referenced book for the most comprehensive discussion regarding alternative energy issues that is available.





[bookmark: _Hlk163493145]

Summary

I oppose the Horse Heaven Wind Solar Farm.

This massive project will significantly damage the entire habitat of this area of Washington State in a multitude of ways, and will do more harm than good with regard to Climate Change. We have not been provided with necessary and complete information to completely assess this project. Concerned citizens should have access of complete information to assess the carbon footprint and environmental footprint of this project. For a project of this magnitude, more time should have been allowed for citizen comment.

Instead of pushing for more electrical energy, we should start reducing our seemingly constant demands for more energy and more “things”. We are doing significant damage to our planet in our industrial pursuits for more and more energy, and this is only exacerbating climate change. We should start reducing our energy demands. We should stop allowing unnecessary energy demands for projects like “crypto currency”, enormous Electronic Server Farms for digital corporations, etc., etc., etc.
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project?
 
Q 12: 2.4 Where will the MgSi be further processed into monocrystalline or polycrystalline
panels?

A Q 13: How much energy will be used and what mass of GHGs will be emitted for
processing the MgSi into mono-crystalline and/or poly-crystalline silicon solar panels?
Q 14: What will be the total number of Silicon Solar Panels for this project?

 
2.5 Balance of Systems (BOS) for Silicon Solar Panels

A Q15: How much Steel, Copper, Aluminum and other metals will be used for Solar Panel
framing, mounting, and electrical connections?
Q16: Where will the metals be mined, smelted, and processed?
Q17: How will the supplies be transported to the Horse heaven site?  Please provide
quantities in mass values.

B Q 18: Where will Inverters and other electrical components be sourced from, and how
will they be transported?

 
2.6 Cadmium Telluride (CadTe) Solar Panels

A Q 19: Cadmium. What ores will provide the source of Cadmium-- Zinc, Copper, Lead?
Q 20: Where will the ores be mined, and where will they be processed for the extraction
and smelting to obtain the Cadmium?
Q 21: What will be the estimated total amount of Cadmium obtained for use in Solar
Panels?
Q 22: What will be the emissions from the extraction process. Please provide the quantity
and mass of Cadmium that will be used.
Q 23: Cadmium is very toxic, what precautions will be taken to ensure Cadmium is not
leaked into the environment?
 

B Q 24: Tellurium. What ores will be the source of Tellurium—Copper mining, or other
metal mining?
Q 25: Where will the ores be mined and where will they be processed for extraction to
obtain the Tellurium? What will be the emissions from the extraction process.
Q 26: Will the source of Tellurium be in the USA, or a foreign country?
Q 27: Please provide the quantity and mass of Tellurium that will be used.
Q 28: Tellurium is a toxic substance, what precautions will be taken to ensure Tellurium is
not leaked into the environment?

 
2.7 Balance of Systems (BOS) for CadTe Solar Panels

A Q 29: See 2.5 A above
B Q 30: See 2.5 B above

 
2.8 Solar Arrays, Battery Energy Storage Systems (BESS), Inverters, Transformers, and Substations

A Q 31: Where will the Lithium be mined for the storage batteries?
Q 32: Please provide the mass quantity of Lithium that will be mined, and the quantity of
fossil fuels that will be used for mining and transport. Also provide the mass quantity of
silicon that will be used in the Lithium batteries.

B Inverters, Transformers, and Substations can generate man-made electromagnetic fields
(emfs).
Q 33: What will be the radius of intensity of the emfs? Man-made emfs can be detrimental
to all life forms. Man-made emfs are “polarized” and are different than the earth’s natural
“non-polarized” emfs [2].
Q 34: What measurements of the man-made emfs will be taken, and what are the
potential negative impacts on flora and fauna?

C Q 35: Tracking System: How much steel will be used for the solar array racking system
and steel post foundations? Please provide the total mass of steel to be used, and the
source of the steel.

D Q 36: The Solar Arrays will obscure much of the soil surface and natural habit from:
sunlight, natural precipitation, wind and air movement, etc.
What impacts will this have on soil micro-flora and fauna, insects, native plants, reptiles,



mammals, birds, etc.?
 
3. Wind Turbines
3.1 Wind Turbine Towers

A It is assumed that the Wind Towers will of the Tubular Steel type.
Q 37: How much steel (tons) will comprise each of the Towers, and what/where is the
source of the steel?

 
3.2 Wind Turbine Main Shaft

A Q 38: What will the Main shaft be made of: Steel, Aluminum, or Fiberglass?
Please specify the material, and the source of the material: e.g., Steel smelter, Aluminum
smelter, or Fiberglass manufacturing facility.
Q 39: Please provide the mass (tons) of the metal or fiberglass Main Shaft for the various
Wind Turbines that will be part of this project.

 
3.3 Wind Turbine Blades

A Do the blades consist of the standard “Fiberglass Reinforced Polyester (or Epoxy) plus Kevlar
or Carbon Fiber” type, or of some other composition?
Q 40: Please provide the source of the Blade materials and the mass per Blade.

 
3.4 Wind Turbine Concrete Foundations

A Q41: Please Provide the total amount of Concrete (tons) that will be used for Wind
Turbine Foundations.

 
3.5 Wind Turbine Nacelle

A Q 42: What is the Nacelle box or casing made of? Steel, Aluminum, or Fiberglass?
B Internal components of the Nacelle: Gearbox assembly, Aerodynamic braking system,

Mechanical braking system, Turbine generator, Electrical power transmission systems.
Q 43: Please provide the amount (mass) of metals: Steel, Aluminum, Copper, Iron, etc.
Please provide the source of these components.
Q 44: Specifically, please address the special Rare-Earth mineral Magnets used in the
Generator. See item C

 
C Rare Earth Minerals. From the Institute for Energy Research (IER): “Big Wind’s Dirty Little

Secret: Toxic Lakes and Radioactive Waste”, 2023 [3]
“The specialized magnets used in the Generator consist of the Rare Earth Minerals
Neodymium and Dysprosium, and are sourced from China”
“According to the Bulletin of Atomic Sciences, a 2 megawatt (MW) wind turbine contains
about 800 pounds of neodymium and 130 pounds of dysprosium. The MIT study cited above
estimates that a 2 MW wind turbine contains about 752 pounds of rare earth minerals.
“To quantify this in terms of environmental damages, consider that mining one ton of rare
earth minerals produces about one ton of radioactive waste, according to the Institute for
the Analysis of Global Security. In 2012, the U.S. added a record 13,131 MW of wind
generating capacity. That means that between 4.9 million pounds (using MIT’s estimate)
and 6.1 million pounds (using the Bulletin of Atomic Science’s estimate) of rare earths were
used in wind turbines installed in 2012. It also means that between 4.9 million and 6.1
million pounds of radioactive waste were created to make these wind turbines.”
Q 45: Please provide the total mass of the Rare Earth Minerals “NEODYMIUM” and
“DYSPROSIUM” that will be used in the Wind Turbines, and the total amount of
RADIOACTIVE WASTE that will be generated. Also please provide the Source of the Rare
Earth Minerals, how they will be transported, and where the Radioactive waste will be
stored/disposed.

 
Thank you,
John M. Endres
jmmendres@tds.net
 
 

https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fthebulletin.org%2Fmyth-renewable-energy&data=05%7C02%7CComments%40efsec.wa.gov%7C0bdba38042d1484b115408dc63d5800b%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638495017097223223%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=2B1lDg8Ik%2FFaonIB5AH4jLmCWACA4Nf04lghenyORyo%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Ffmso.leavenworth.army.mil%2Fdocuments%2Frareearth.pdf&data=05%7C02%7CComments%40efsec.wa.gov%7C0bdba38042d1484b115408dc63d5800b%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638495017097233682%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=3wsjoD5CNVE803%2FNsFHfdyPfWhuTXxiJqnKy%2FhHjmNw%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww1.eere.energy.gov%2Fwind%2Fpdfs%2F2012_wind_technologies_market_report.pdf&data=05%7C02%7CComments%40efsec.wa.gov%7C0bdba38042d1484b115408dc63d5800b%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638495017097241279%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=4g%2F%2BL7Z1vBoZevEE%2Fu2JNVv9QGq7J%2BTjSvg3Cy3lYOw%3D&reserved=0
mailto:jmmendres@tds.net


Horse Heaven Draft SCA Comments, John M. Endres, April 10, 2024 
 
1. A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Assessment (LCI/LCA) of the Horse 
Heaven Wind and Solar project has not be done.   
A preliminary Carbon Footprint (CFP) and Life Cycle Inventory/Life Cycle Assessment (LCI/LCA) analysis must 
be done before any further action on this project can proceed. How will we know if this project will actually 
save more Greenhouse Gases (GHG) than it produces throughout its life cycle? 
 
2. Solar Arrays, Modules, Panels 
Please provide the total estimated number of Crystal Silicon Solar Panels, Silicon Solar Panel dimensions, and 
Silicon Solar Panel mass values; and the total estimated number Cadmium-Telluride Solar Panels, dimensions, 
and mass values. Please note: Published Carbon Footprint values of Silicon Solar Panels are significantly 
flawed, as described below: 
2.1 Silicon Solar Panels 
In 2017 – 2022, the proposed HiTest/PacWest Silicon Smelter in Newport, WA prompted an investigation 
into: “The Impact of Silicon Smelting on Crystal Silicon Solar Panel Carbon Footprints” [1]. This study revealed 
several critical flaws with published Silicon Solar Panel Carbon Footprint determinations, which are listed 
below: 

A Reported carbon footprint values of silicon solar panels found in reviewed literature do NOT include 
the silicon smelting process, which is perplexing since silicon is the critical component of silicon solar 
panels. 

B Carbon footprint calculations use a process known as Life Cycle Assessment and Life Cycle Inventory. 
These methods are highly subjective, yield inconsistent and noncomparable results, are not governed 
by a standard unifying method, and are typically performed by industry instead of independent bodies. 

C According to the Intergovernmental Panel on Climate Change (IPCC), greenhouse gas emissions from 
biomass sources (trees, woodchips, charcoal, etc.) are NOT accounted for at the point of combustion in 
energy and industrial sectors, including smelting. But we all know that burning wood and charcoal 
emits carbon dioxide and other gases into the atmosphere. A number of reviewed papers challenge 
the IPCC’s “non-accounting” of biomass emissions at the point of combustion. 

D The carbon dioxide sink loss due to the harvest of trees for wood chips and charcoal used in the 
smelting process is NOT included in silicon solar panel carbon footprints. It can take decades to more 
than 100 years to replace the carbon dioxide sink loss due to tree harvest. 

E A clear and quantifiable definition of “green” does not exist, and “greenwashing” is a persistent 
problem. 

F Using the provided raw material and emissions quantities for the proposed smelter, the impact of 
silicon smelting on silicon solar panel carbon footprints was estimated and suggests that silicon solar 
panels account for more atmospheric carbon dioxide than they save over a presumed lifetime of 30 
years. 

2.2 Where will the Quartzite for Silicon Solar Panels be Sourced (mined) from? 
A Will explosives be used for Quartzite mining? How much fossil fuel will be used for mining equipment 

and transport of Quartzite to the silicon smelter? 
2.3 Which Silicon Smelting Facilities will provide the Metallurgical-Grade Silicon (MgSi)? 

A How much Coal will be mined and used in the Silicon Smelting process, and where are the coal mines 
located? Which smelter(s) will be used? How much Charcoal will be used, and how many Trees will be 
harvested for Woodchips for the smelting process, and where will they be sourced from?  What will be 
the total mass (tons) of coal, charcoal, and wood that will used in the smelting process? How will these 
items be transported to the smelter, and what type of fuel will be used?  How much electric energy 
will be used, and what will be the energy source for the smelting process? How many tons of 



Greenhouse Gases will be emitted from the silicon smelting process while obtaining the metallurgical 
grade silicon (MgSi) for the silicon solar panels to be used in this project? 

2.4 Where will the MgSi be further processed into monocrystalline or polycrystalline panels? 
A How much energy will be used and what mass of GHGs will be emitted for processing the MgSi into 

mono-crystalline and/or poly-crystalline silicon solar panels? What will be the total number Silicon 
Solar Panels for this project? 

2.5 Balance of Systems (BOS) for Silicon Solar Panels 
A How much Steel, Copper, Aluminum and other metals will be used for Solar Panel framing, mounting, 

and electrical connections?  Where will the metals be mined, smelted, and processed? How will the 
supplies be transported to the Horse heaven site?  Please provide quantities in mass values. 

B Where will Inverters and other electrical components be sourced from, and how will they be 
transported? 

2.6 Cadmium Telluride (CadTe) Solar Panels 
A Cadmium. What ores will provide the source of Cadmium-- Zinc, Copper, Lead? Where will the ores be 

mined, and where will they be processed for the extraction and smelting to obtain the Cadmium? 
What will be the estimated total amount of Cadmium obtained for use in Solar Panels? What will be 
the emissions from the extraction process. Please provide the quantity and mass of Cadmium that will 
be used. Cadmium is very toxic, what precautions will be taken to ensure Cadmium is not leaked into 
the environment? 

B Tellurium. What ores will be the source of Tellurium—Copper mining, or other metal mining? Where 
will the ores be mined and where will they be processed for extraction to obtain the Tellurium? What 
will be the emissions from the extraction process. Will the source of Tellurium be in the USA, or a 
foreign country? Please provide the quantity and mass of Tellurium that will be used. Tellurium is a 
toxic substance, what precautions will be taken to ensure Tellurium is not leaked into the 
environment? 

2.7 Balance of Systems (BOS) for CadTe Solar Panels 
A See 2.5 A above 
B See 2.5 B above 

2.8 Solar Arrays, Battery Energy Storage Systems (BESS), Inverters, Transformers, and Substations 
A Where will the Lithium be mined for the storage batteries? Please provide the mass quantity of 

Lithium that will be mined, and the quantity of fossil fuels that will be used for mining and transport. 
Also provide the mass quantity of silicon that will be used in the Lithium batteries. 

B Inverters, Transformers, and Substations can generate man-made electromagnetic fields (emfs). What 
will be the radius of intensity of the emfs? Man-made emfs can be detrimental to all life forms. Man-
made emfs are “polarized” and are different than the earth’s natural “non-polarized” emfs [2]. What 
measurements of the man-made emfs will be taken, and what are the potential negative impacts on 
flora and fauna? 

C Tracking System: How much steel will be used for the solar array racking system and steel post 
foundations? Please provide the total mass of steel to be used, and the source of the steel. 

D The Solar Arrays will obscure much of the soil surface and natural habit from: sunlight, natural 
precipitation, wind and air movement, etc. What impacts will this have on soil micro-flora and fauna, 
insects, native plants, reptiles, mammals, birds, etc.? 

 
3. Wind Turbines 
3.1 Wind Turbine Towers 

A It is assumed that the Wind Towers will of the Tubular Steel type. How much steel (tons) will comprise 
each of the Towers, and what/where is the source of the steel? 

 



3.2 Wind Turbine Main Shaft 
A What will the Main shaft be made of: Steel, Aluminum, or Fiberglass? Please specify the material, and 

the source of the material: e.g., Steel smelter, Aluminum smelter, or Fiberglass manufacturing facility. 
Please provide the mass (tons) of the metal or fiberglass Main Shaft for the various Wind Turbines that 
will be part of this project. 

3.3 Wind Turbine Blades 
A Do the blades consist of the standard “Fiberglass Reinforced Polyester (or Epoxy) plus Kevlar or Carbon 

Fiber” type, or of some other composition. Please provide the source of the Blade materials and the 
mass per Blade. 

3.4 Wind Turbine Concrete Foundations 
A Please Provide the total amount of Concrete (tons) that will be used for Wind Turbine Foundations. 

3.5 Wind Turbine Nacelle 
A What is the Nacelle box or casing made of? Steel, Aluminum, or Fiberglass?  
B Internal components of the Nacelle: Gearbox assembly, Aerodynamic braking system, Mechanical 

braking system, Turbine generator, Electrical power transmission systems. Please provide the amount 
(mass) of metals: Steel, Aluminum, Copper, Iron, etc. Please provide the source of these components. 
Specifically, please address the special Rare-Earth mineral Magnets used in the Generator. See item C  

C Rare Earth Minerals. From the Institute for Energy Research (IER): “Big Wind’s Dirty Little Secret: Toxic 
Lakes and Radioactive Waste”, 2023 [3] 
“The specialized magnets used in the Generator consist of the Rare Earth Minerals Neodymium and 
Dysprosium, and are sourced from China” 
“According to the Bulletin of Atomic Sciences, a 2 megawatt (MW) wind turbine contains about 800 
pounds of neodymium and 130 pounds of dysprosium. The MIT study cited above estimates that a 2 
MW wind turbine contains about 752 pounds of rare earth minerals. 
“To quantify this in terms of environmental damages, consider that mining one ton of rare earth 
minerals produces about one ton of radioactive waste, according to the Institute for the Analysis of 
Global Security. In 2012, the U.S. added a record 13,131 MW of wind generating capacity. That means 
that between 4.9 million pounds (using MIT’s estimate) and 6.1 million pounds (using the Bulletin of 
Atomic Science’s estimate) of rare earths were used in wind turbines installed in 2012. It also means 
that between 4.9 million and 6.1 million pounds of radioactive waste were created to make these wind 
turbines.” 

3.6 Other Environmental Concerns of Wind Turbines/Wind Farms 
A Noise Pollution and Wind Turbines: Seeking Silent Solutions in Urban Settings BLOG / By Windcycle 

Energy [4] 
“Noise pollution, including that generated by wind turbines, can have various adverse effects on both 
physical and mental well-being. Physiologically, excessive noise can disrupt sleep patterns, increase 
stress levels, and contribute to cardiovascular issues. Psychologically, continuous exposure to noise 
can lead to annoyance, reduced concentration, and decreased productivity.” 

B “Vibrational noise from wind energy-turbines negatively impacts earthworm abundance” [5] 
“Human-induced sensory pollutants can directly affect organisms through an impact on their 
perception, physiology and behavior (Brumm and Slabbekoorn 2005, Barber et al. 2010, Kight and 
Swaddle 2011, Naguib 2013, Velilla and Halfwerk 2019). It is possible that wind turbine-induced 
vibrational noise masks the vibrational cues of approaching foraging moles, making earthworms in 
noisy areas more prone to predation (Dominoni et al. 2020). Vibratory noise could also be misleading 
to earthworms (Dominoni et al. 2020), who may not be able to distinguish between vibratory cues 
coming from an approaching predator such as a mole, and the subterranean waves from the turbines.” 
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“We found that, on average, the number of earthworms decreased by 40% at the point furthest away 
from the turbines compared to the closest point to the turbines where we measured (128 m versus 8 
m). Our results confirm that earthworm abundance decreased substantially as the amplitude of 
vibrational noise increased. The maximum amplitude difference over the range at which we surveyed 
earthworms was on average 13 dB. We therefore predict the impact of vibratory noise to be even 
bigger when measured over the whole transect, as vibrational noise levels near the base of the turbine 
are up to 30 dB higher than at our furthest sites (> 200 m from the turbine).” 

C Birds and Bats. Please consult the book: “Bright Green Lies” by Derrick Jensen, Lierre Keith, and Max 
Wilbert, 2021 [6] for a discussion regarding the numbers of Bird and Bat mortalities. Actually, please 
consult this well-researched, well-referenced book for the most comprehensive discussion regarding 
alternative energy issues that is available. 

 
Summary 
I oppose the Horse Heaven Wind Solar Farm. 
This massive project will significantly damage the entire habitat of this area of Washington State in a 
multitude of ways, and will do more harm than good with regard to Climate Change. We have not been 
provided with necessary and complete information to completely assess this project. Concerned citizens 
should have access of complete information to assess the carbon footprint and environmental footprint of 
this project. For a project of this magnitude, more time should have been allowed for citizen comment. 
Instead of pushing for more electrical energy, we should start reducing our seemingly constant demands for 
more energy and more “things”. We are doing significant damage to our planet in our industrial pursuits for 
more and more energy, and this is only exacerbating climate change. We should start reducing our energy 
demands. We should stop allowing unnecessary energy demands for projects like “crypto currency”, 
enormous Electronic Server Farms for digital corporations, etc., etc., etc. 
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To: Comments@efsec.wa.gov
From: joan.owens@efsec.wa.gov
Received: 2024-04-23T15:14:17+00:00
Subject: FW: HORSEHEAVAN HILLS APPROVAL.
Has attachment? False
 
 
Thanks,
~Joan Owens
 
NOTE: EFSEC email addresses have changed to @efsec.wa.gov! Please update your EFSEC contacts.
 
Energy Facility Site Evaluation Council
Executive Assistant
Email: joan.owens@efsec.wa.gov
Phone number: (360) 664-1920
EFSEC Email: efsec@efsec.wa.gov
EFSEC phone number: (360) 664-1345
Address: 621 Woodland Square Loop SE, Lacey WA 98503-3172
Mailstop/P.O. Box: 43172
www.efsec.wa.gov
 
From: Holappa, Karl (EFSEC) <karl.holappa@efsec.wa.gov>
Sent: Monday, April 22, 2024 6:55 AM
To: Owens, Joan (EFSEC) <joan.owens@efsec.wa.gov>
Subject: FW: HORSEHEAVAN HILLS APPROVAL.
 
Good morning, Joan,
 
I received this email this morning. I figured you’d be the best person to help me get it to where it needs to be. Thank you!
 
Best,
 
Karl Holappa
Public Information Officer
karl.holappa@efsec.wa.gov
Phone: (360) 515-2012
 
Energy Facility Site Evaluation Council (EFSEC)
www.efsec.wa.gov
 
From: Richard Yrjanson <dyrjanson@hotmail.com>
Sent: Sunday, April 21, 2024 10:10 PM
To: Holappa, Karl (EFSEC) <karl.holappa@efsec.wa.gov>
Subject: HORSEHEAVAN HILLS APPROVAL.
 

External Email

This project should not be approved because it is not needed and wind and solar will only increase our costs to
the consumer. Over the last 10 years we have wasted  money building solar and wind which will not provide
reliable power sources and only compete with the hydrogen bub in centralia wa and will require all the power
to produce hydrogen production including river water. They are looking at removing the dams and on the Snake
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River and I see no effort to coordinate our electrical grid. I followed the present governor's 8 years of spending
our tax dollars and look forward to getting a new governor which will not follow present governor's record of
providing healthcare, electricity, and relationship with unions, retirement plans, etc, etc. It is good to see him go
before gas gets to 5.90 a gallon. The state better start looking into the Biden's hydrogen hub which is going to
start electrical costs to soar^. I'm 83 years and lived in this beautiful state for 53 years and seen the first 3 wind
generators built by Boeing on the hill overlooking the Columbia River near Goldendale WA they are gone now
but our lovely state is nothing more than Wind and Solar eyesores. I am tired of the waste, and unplanned cost
that was given to corporations building solar and wind equipment and receiving tax breaks and speaking up
with the majority of citizens who are suffering from the highest electrical cost in the country, and the efforts to
do away of greenhouse gas. I joined thousands of other people suffering the results of this administration and
look forward now to saying enough and will no longer keep on trying to try to understand how this state  and
present admininistration operate and will no longer even attempt to understand of what a good state
government is. So I will quit and enjoy the rest of my time in enjoying  my travels out of state as much as
possible.
Richard Yrjanson
212 EB Browning Drive
Centralia Wa 98531
 
509-783-2994

Attachments:
[]



To: Comments@efsec.wa.gov
From: amy.moon@efsec.wa.gov
Received: 2024-04-23T22:31:09+00:00
Subject: FW: Sean Greene Clarification- # Turbines in Option #2.
Has attachment? False
 
 
From: Dave Sharp <dave@tricitiescares.org>
Sent: Friday, April 19, 2024 12:42 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>; Greene, Sean (EFSEC) <sean.greene@efsec.wa.gov>; Moon, Amy (EFSEC)
<amy.moon@efsec.wa.gov>; Hafkemeyer, Ami (EFSEC) <ami.hafkemeyer@efsec.wa.gov>; Bumpus, Sonia (EFSEC)
<sonia.bumpus@efsec.wa.gov>
Subject: Sean Greene Clarification- # Turbines in Option #2.
 

External Email

Follow-up to the Wednesday EFSEC meeting and your presentation.  Regarding your #2 that posed
maximum height and maximum number of turbines but excluded a maximum for Option #2.  In the
final ASC the Applicant clearly limits the number of the Option #2 turbines to 147.  No less than nine
places in the FASC have they said so.  That number should appear in the SCA.  Likewise, the SCA
should also list the maximum height for option #1 turbines as 499'.  That has also clearly been in all of
the ASC's.
 
We recognize that the Applicant's comment and letter of April 10 stated they were reconsidering their
previous exclusion of turbines.  By having the SCA silent on the maximums, it allows a passive change
in the Application: by omission.   First, it is not appropriate, and second, it gives the appearance of the
lead agency favoring the Applicant. 
 
Ask yourself this, would the Applicant take advantage of that omission?
 
A last thought.  If the Applicant intends to regain excluded turbines by crowding them closer together,
or using a turbine model outside of the ASC height limits it opens up other SEPA issues.  If EFSEC
has been led to believe that option #1 turbines are not available within the ASC limits, consider it bad
information.  
 
David Sharp
Tri-Cities CARES
Email: dave@tricitiescares.org
Webpage:  www.tricitiescares.org

Attachments:
[]

mailto:dave@tricitiescares.org
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.tricitiescares.org%2F&data=05%7C02%7CComments%40efsec.wa.gov%7C0e6ad0c0e870435a6bcd08dc63e511dd%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638495082696528026%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=YbFqvE%2BpGnWl401Zbr5Hfhxp62Bv%2F24UeATeLkrFQBE%3D&reserved=0


To: Comments@efsec.wa.gov
From: donnachrispowers@gmail.com
Received: 2024-04-27T16:19:35+00:00
Subject: HH Wind/solar
Has attachment? False

External Email

Once again the government manages to obscure the facts of a project in order to allow "wiggle" room to
override the concerns of the local population. Let the wind in Western WA be the basis for your next project.

Attachments:
[]



To: Comments@efsec.wa.gov
From: djcrager@outlook.com
Received: 2024-04-28T13:26:43+00:00
Subject: EFSEC’s failure to release the Adjudication Order for Public Review (HH Windfarm Project in Tri-
Cities)
Has attachment? False

External Email

I object to the EFSEC not releasing the Adjudication Order for public review before voting on

the HH Project. Since there are considerable changes to this project, there should be a

supplemental SEPA review at the very least, as this project is being thrust on this area

even though arguments against it have been solid.  It seems our state government is going

to make this happen no matter the negative impact on our community and its wildlife.

Sadly, the benefit of some energy output here is outweighed by the everlasting negative
impacts it will cause here. 

Did EFSEC even read the public comments? Or was the decision made to just go  through the

bureaucratic hoops, and force it through for the governor's signature as he would be most

pleased. As a resident of Kennewick Washington  I consider this a devasting project for the

Tri-Cities; for its intrusion of turbines that will stop Kennewick's ability to grow any further

to the south, unsightly turbines to spoil our hills, killing of our wildlife, especially the

hawks, the fire danger that will be imposed; and in the end these turbines won't generate
nearly as much electricity as our clean energy hydropower does [FYI - our dams should not

be breached]. Solar and hydropower are what makes sense here, not wind power. 

Just because wind farm companies are welcomed by our state and no doubt will receive

subsidized support to do so, does not mean that it makes sense to operate in this state.

Studies show wind farms don't generate much energy in this state. Focus on hydropower

or solar please.

Sincerely,

Joan Crager

Attachments:
[]



To: Comments@efsec.wa.gov
From: gramason1@gmail.com
Received: 2024-04-28T06:08:20+00:00
Subject: HHWF
Has attachment? False

External Email

Hello 
To whom this may concern:
I'm a Tri-Cities resident opposed to said proposed Wind project at Horse Heaven Hills.
There is no reason why this wind farm needs to proceed at this particular area other than to spite those that
oppose.
There is plenty of lands that would be ideal away from the public eye.
This battle has become a power ggrabbed over reach to suffice the Biden agenda and defy the will of the people
of those that reside in the area.
Listen to us!!
Shame on those determined to destroy Horse Heaven Hills serenity. 
This beautiful area needs to stay clear and pristine for the future of our animals and Indigenous significance of
this heritage territory. 
We say no
No more pushing us around. 
We don't want a wind farm here we have enough. 
How would you like some unknown to come take your view without your permission??

Thanks for your understanding and doing the right thing. 

Sonia Ayala 

Attachments:
[]



To: Comments@efsec.wa.gov
From: dwshepherd49@yahoo.com
Received: 2024-04-28T15:30:30+00:00
Subject: Horse Heaven Hills Wind Farm Project
Has attachment? False

External Email

We, the residents, homeowners, business owners, and visitors of the Tri-Cities and vicinity
(stakeholders) oppose the Horse Heaven Hills Wind Farm Project.
 
This industrial-scale wind farm is presented as green, clean, and beneficial. However, there is ample
evidence that this is not true. 
 
This huge and poorly cited project will have significant negative impacts on wildlife, cultural resources,
real estate and property values, tourism, air quality, public safety, and the growth and development of
local and regional economies.
 
We ask that the responsible parties deny the Site Certification. 

Attachments:
[]



To: Comments@efsec.wa.gov
From: akueconsult@gmail.com
Received: 2024-04-28T03:47:19+00:00
Subject: Horse Heaven Hills Wind Project
Has attachment? False
External Email I understand EFSEC has reviewed comments by various parties and has forwarded a
recommendation to Jay Inslee, WA State Governor on thie HH Wind Project. I appreciate the time and hard work
EFSEC has put forward. With all due respect, in addition to concerns of local citizens, the WA State DNR and
Tribes, I still have a concern that all reasonable alternatives to the wind & solar energy sources were not
evaluated. Particularly since we need reliable energy sources with high capacity factors to transition from fossil
fuels while maintaining the lifestyle that supports a civil society. Low capacity factor electrical sources are prone
to inadequate supply leading to brownouts and blackouts. Lack of adequate energy will endanger health, safety,
security and can disrupt a civil society. It is not clear why inherently safe, proven technology, small modular
reactors such as NuScale and High Temperature Gas were not considered. Especially since the USDOE Hanford
Site is a viable site with existing access to electrical transmission capacity. I look forward to a response. Thank
you in advance. Anthony M Umek CEO AKU Enterprises West Richland, WA 509-438-6700 Sent from my
iPhone
Attachments:
[]



To: Comments@efsec.wa.gov
From: lburton@ci.benton-city.wa.us
Received: 2024-04-29T13:09:22+00:00
Subject: Eagles
Has attachment? False

External Email
We now have bald eagles residing and nesting  on the Yakima River by Benton City.   Last Saturday they were
flying between the river and Horse Heaven hills.   This is a new development that we have not seen before. 
 Any windmills on or near the hills could be devasting on these raptors.

Len Burton
Mayor Benton City, WA
lburton@ci.benton-city.wa.us
Cell 509-554-4746
Work 509-588-3322
 

Attachments:
[]



To: Comments@efsec.wa.gov
From: isaacstanfield@gmail.com
Received: 2024-04-29T00:02:36+00:00
Subject: Horse Heaven Hills turbine project
Has attachment? False

External Email

I am disappointed that the EFSEC council chose to approve the Horse Heaven Hills turbine project without
releasing information on the adjudication order. The public will expect there to be a supplemental SEPA review
if there are substantial changes to the project.
Isaac Stanfield

Attachments:
[]



To: Comments@efsec.wa.gov
From: cswakw@frontier.com
Received: 2024-04-29T23:07:52+00:00
Subject: Horse heaven Windfarm issue
Has attachment? False
External Email As a question, could EFSEC point to another wind project that was sent to the governor with the
turbine size and location undefined, and no determined water supply? Thanks Chris Wright Sent from my iPhone
Attachments:
[]



Tri-Cities CARES      

Response to Draft ASC, based upon EFSEC Council Meeting April 17, 2024 

Date:  April 31, 2024 

Dave Sharp 

The Draft SCA opens more questions and confusion about the project than it answers.    After the 3-year 

process of public comment, the SEPA process, the adjudication process and Council deliberation, the lack 

of specificity in the draft SCA threatens the SEPA process.  Leaving specifics out of the SCA has left 

loopholes for the Applicant’s advantage.  It does not put guardrails in place that protects the arduous 

work that has already been done in the SEPA Process.  

We heard for the first time in the EFSEC meeting of April 17 the term “Exclusion by Area” rather than by 

Turbine.  This gives give the appearance of EFSEC changing horses, not in mid-stream, but after crossing 

the river. This is an abrupt change from discussions in the deliberation process.   What are the 

implications of this change?  Can the Applicant simply respace turbines, or survey in new micrositing 

corridors just outside of exclusion areas?  The fact that the draft SCA does not reference the turbines 

excluded to date, and allows up to 222 Turbines in the Draft SCA leaves the door open for the Applicant 

to relocate or space turbines closer together.  This would have the effect of by-passing the SEPA process. 

The Council is to be commended for recognizing that a significant number of turbines caused multiple 

high and unavoidable impact, whether it be further endangering an endangered avian species, or having 

impact on wildlife corridors, visual, recreation, noise, dust, firefighting techniques, and Native American 

Traditional Cultural Property. 

The Council, as part of their deliberations, voted to exclude 116 turbines from Option #1, leaving 115 

turbines, and to exclude 75 turbines from Option #2, leaving 72 turbines.  Reference FEIS Chapter 2, 

Figure 2-5, Areas of High Impact.  Those excluded turbines included those most impactful to the 

environment in at least 3 categories.  

Guardrails Need to be Included in the SCA- 

• The Draft SCA should include by ID # the non-excluded turbines from the two options listed 

above.    

• EFSEC should pair these turbines with location coordinates.  If the coordinates have not been 

provided by the Applicant, EFSEC should require their submittal for documentation to support 

the SCA.   

• Any changes in location, or additional turbines that had been previously excluded should be 

subject to Council approval.  Doing so will provide a baseline for the SCA, and ensure that any 

changes do not simply move a high impact turbine to another high impact location, or create a 

high impact turbine where it did not previously exist. 

These are reasonable guardrails that the Council should put in place. 

In the Draft SCA, pages 14-15, the Council recommends modifying Hab-1, and putting restrictions on 

both primary and secondary components that cross high and medium impact wildlife corridors.  Those 

restrictions may result in exclusion or relocation of primary components not included in the 

deliberations decision numbers referenced, as well as relocation or elimination of some secondary 



components.  Before finalizing the SCA, those turbines need to be identified by ID #, and if areas of 

exclusion are to be utilized the areas need to be specifically identified by survey or coordinate locations. 

Future Environmental Issues-In the course of time from SCA  to start of construction, if other 

environmental impacts are identified for existing turbines, EFSEC should maintain the right to exclude 

additional turbines if the impacts rise to the level of the original excluded turbines. 

Significant Turbine Exclusions are the Norm in the Permitting Process-The exclusions identified by the 

Council as a result of public comment and the EIS process is far from abnormal.  Reference the latest 

greenfield wind project in Washington: Skookumchuck reduced from 100 to 38 turbines.  EFSEC 

processed projects Desert Claim, Kittitas Wind, and Whistling Ridge all resulted in reductions of turbines 

as a result of the SEPA process. 

Applicant Refusal to Offer Alternative Build Scenarios is Not Normal-The findings uncovered 

throughout public comment and SEPA Process indicate an Applicant that either did not perform proper 

due diligence for the site, or knew the sensitivity of the site but chose not disclose the issues.   

How Respacing Turbines Will Affect the SEPA Process- 

• Visual Representations were location specific and only prepared, presented, and analyzed for the 

two options.  Closer spacing alters visual impact and invalidates conclusions drawn by expert 

witnesses, technical reports.  In effect, respacing turbines require a comprehensive review to 

ensure that the SEPA process is not compromised. 

• The same with noise, and shadow flicker. 

• Avian species will see increased collision risk with closer spacing proportional to the decrease in 

spacing.  

 

Overall-Avian Issues-This portion of the Horse Heaven Hills is unique, and very different from any other 

project sited in the Northwest. The project is located within peninsula of land bounded by the Big Bend 

of the Columbia River, where three other Rivers feed into Columbia.  The area is rich in both population 

and diversity of avian species, as well as being on the Pacific Flyway migration path for Sandhill Cranes 

and other migratory species.  The Skookumchuck project mentioned above included three avian species 

of interest.  The HHH project has no less than 14, of which 12 were observed during Avian Mean Use 

Surveys. 

• The vast majority of attention, comment and analysis has been directed toward the Ferruginous 

Hawk and their nests.  There has not been much attention to the bigger pictures of overall avian 

mean use and other avian species of interest.  

o Avian Mean Use Surveys and Appendix M Issues-TCC has reviewed existing Appendix M 

and underlying AUS Surveys and have found a number of issues. 

▪ There is no Environmental Specialty Company attribution for Appendix M-Bird 

and Bat Conservation Strategy: arguably the most important document needed 

to analyze, estimate and compare avian fatalities in the HHH and other projects 

across the Northwest. 

▪ The Applicant provided no modeling for Avian Fatality projections, or even a 

scientific basis for estimation.  Their only number provided is as an opinion that 

the Fatality Rate would be in line with the Nine Canyon number of 2.76 

fatalities/mw/year. 



▪ Avian Mean Use Surveys indicated a high mean use by diurnal raptors, on par 

with the highest seen for any wind project in the Northwest. 

▪ The aggregated Avian Use Survey final report does not represent the totality of 

avian impact of the project to include flight path data and species differentiation 

that earlier Surveys show.  

▪ Mean Use Survey results of a sensitive survey point were excluded from the final 

Horse Heaven East Survey, and at the same time, another survey point not 

within the project boundary was included.  The survey point excluded had the 

highest diurnal and Buteo mean use of any survey point in the project.  This had 

the effect of presenting more favorable data and obscuring a sensitive high use 

area from the public and Council review. 

•  The excluded survey data overlaid Turbine #’s 182-184, and A175 for 

Turbine Option #1, and 183 and 184 for Option #2.  Reference FEIS 

Figure 2-5 High Impact Areas.   These turbines have not been excluded 

by the Applicant. 

▪ AUS surveys were utilized to estimate collision risk using a “Bird Exposure Index”, 

a unitless number not meant for that purpose. The BEI was then used to 

discriminate collision risk between turbine models without considering other 

risk factor components.  This is not a standard practice.  TCC believes that the 

only turbine model correctly represented in the Appendix M BEI is the GE-2.82 

model.  Reference FEIS Appendix 4.6-1 

o The Applicant argues that larger, but less turbines will result in less avian fatalities/mw 

without scientific analysis or modeling. Operating hours, ground clearance, rotational 

velocity, rotor span, blade pitching correlated with wind speed, and blade dimensional 

characteristics all impact avian risk.  As an example, the larger rotor diameter models 

such as the GE-3.03mw are meant to operate at lower wind speeds and operate more 

hours/year.  That increases avian risk.  Add to that the larger diameter rotor, and low 

ground clearance which puts both large and small avian species at greater risk.  

Appendix 4.6-1 identifies the GE-3.03 machine is higher risk to avian species than a GE-

2.82 machine. TCC agrees. That itself illustrates that the Applicant’s argument is not 

necessarily true.  Larger Nameplate is not always better. 

o For these above reasons, TCC believes that any relocation or spacing changes after the 

SCA is certified should closely examined from an avian risk standpoint as a SEPA issue. 

Turbine Model Changes-In addition to turbine spacing, any change in turbine models that increase 

height, rotor diameter, estimated operating hours, or nameplate generation parameters should be 

assessed for overall avian risk.  

The Applicant argues that larger but fewer turbines reduce overall avian risk.  That argument only holds 

if the Applicant intends to reduce the number of turbines.  For example, if a new Option 1 turbine model 

increases nameplate by 10%, then the Applicant should decrease the number of turbines by 10%. 

 

 



From: RICHARD L MCKIE
To: EFSEC mi Comments
Subject: Governor Inslee"s New Position on Horse Heaven Hills Wind Farm is Incorrect - for Reasons Unknown to the

EFSEC
Date: Friday, May 24, 2024 1:54:41 PM
Attachments: EU President responce on ERU Reply_ARES_2024_1236716.pdf

1984 POD MOD Test Results Pg. 1.png
1984 POD MOD Test Results Pg. 2.png
US 5,146,395 Richard L. McKie ERU Patent.pdf

External Email

To:       Ms. Kathleen Drew / Chairperson / EFSEC
From:   Mr. Scott McKie / The POD MOD Project
Subject:  The POD MOD -- An Electric Power Supply That Governor Inslee Refuses
to Acknowledge / Exists
Dear Ms. Drew,
If you Google "...Scott McKie - POD MOD -- "Over-Unity" power generator..." you will
find a Seattle Times newspaper article written by then staff reporter Mr. Terry
McDermott / published "center - front-page" - because the Publisher at the time; felt
that the content warranted it: 
---   on June 23rd. 1993.
To begin: Nikola Tesla discovered / developed / and US Patented the multiphase AC
power system the world uses today
Mr. McDermott's article was written about a Nikola Tesla based / US Invented / US
developed (laboratory tested by Northwest Laboratories of Seattle WA.(1984) / US
Patented (1992) / "over-unity" / electric power supply -- that is going to Europe first -
because:
---   all Washington State / City / State / US Federal Government Agencies / US
Universities / and US Commercial entities contacted over the life of the Project totally
refused to even consider making funding or technical help available.
So -- at the official written request of Europe's EC President Ursula von der Yelen -
through a letter received from Mr. Vincent Berrutto / Head of Unit / Directorate-
General of Energy / under the management of Professor Antonio Marco Pantaleo /
EC - EIC Accelerator Programme Manager of Breakthrough / Disruptive Technologies
-- I have an accelerated application for full funding underway -- for Europe -- first.
You need to also know that the viability of the Project was verified by Mr. Nicholas G.
"Nick" Butler - BSEE / Graduate of the University of Washington / BPA Senior
Electrical Engineer / who oversaw and was responsible for not only:
---   the several Northwest University located research projects associated with; but
also:
---   the location of, and initial design for - the first major sized, BPA funded, Wind
Turbine Wind Farms in the Northwest:
---   starting with the vertical shaft "egg-beater" test design - located just North of I-90
/ and just West of Ellensburg / on Stuart Anderson's old ranch.
Mr. Butler became a "silent partner" to the POD MOD Project - after I demonstrated a
"table-top" demonstration to him - of a Tesla based / "over-unity" - "variable load
following" design that produced a "120 VAC / 60 Hz / output power" to "120 VAC / 60

mailto:scotsman7@comcast.net
mailto:Comments@efsec.wa.gov



 


 
Commission européenne/Europese Commissie, 1049 Bruxelles/Brussel, BELGIQUE/BELGIË - Tel. +32 22991111 


Office: DM24 03/138 - Tel. direct line +32 229-68642 
 


Vincent.BERRUTTO@ec.europa.eu  


 


EUROPEAN COMMISSION 
DIRECTORATE-GENERAL FOR ENERGY 


 
Directorate B – Just Transition, Consumers, Energy Security,  Efficiency and Innovation 


B.5 – Digitalisation, Competitiveness, Research, and Innovation 


Brussels  


ENER.B.5/VB/kke(2024)2024593 
 


Mr Scott McKie  


The POD MOD Project 


2846 NW 73rd. St. 


Seattle, WA. USA   98117- 6253 


(206)   782-0856  


scotsman7@comcast.net 


 


Dear Mr McKie, 


Thank you for your email of 28 January regarding your patent for solid-state electric power 


supplies. President von der Leyen has asked me to respond on her behalf as Head of the 


Research, Innovation, Digitalisation and Competitiveness Unit.  


The European Union offers strong financial support to research, innovation and deployment of 


technologies aimed at decarbonising energy systems and strengthening the security of supply. 


This is done through several funding programmes and instruments that benefit from substantial 


financial allocations. Two relevant examples are presented below: 


Horizon Europe is the EU’s key funding programme for research and innovation, helping to 


mature the technological readiness of innovative solutions. It currently has a budget of over 


EUR 95 billion, and tackling climate change is one of its primary objectives. More information 


can be found on the link below. Please refer to the ‘Climate, Energy and Mobility’ part of the 


programme, which would hold the most relevance for your areas of interest.  


https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-


programmes-and-open-calls/horizon-europe_en.  


 


Additionally, the EU Innovation Fund is one of the world’s largest funding programmes for the 


demonstration of innovative low-carbon technologies, which bring European ‘value added’ and 


can significantly reduce GHG emissions. More information is available at: 


https://cinea.ec.europa.eu/programmes/innovation-


fund_en#:~:text=The%20EU%20Innovation%20Fund%20is,contribute%20to%20greenhouse


%20gas%20reduction.  



mailto:scotsman7@comcast.net

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en

https://cinea.ec.europa.eu/programmes/innovation-fund_en#:~:text=The%20EU%20Innovation%20Fund%20is,contribute%20to%20greenhouse%20gas%20reduction

https://cinea.ec.europa.eu/programmes/innovation-fund_en#:~:text=The%20EU%20Innovation%20Fund%20is,contribute%20to%20greenhouse%20gas%20reduction

https://cinea.ec.europa.eu/programmes/innovation-fund_en#:~:text=The%20EU%20Innovation%20Fund%20is,contribute%20to%20greenhouse%20gas%20reduction
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I therefore encourage you to examine those funding opportunities and, if interested, get in 


direct contact with the management authorities of the programmes for further discussions and 


details. The web links above contain all the relevant information for helping you to take an 


informed decision.  


Yours sincerely, 


            Vincent BERRUTTO 


 


Head of Unit 
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NORTHWEST LABORATORIES

of Seatile. Incorporated
EsTABLISHED 1896

Technical Sevices for: Indusry, Commerce, Legal Profession & nsurance Industry.

1530 FIRST. AVENUE SOUTH . SEATTLE, WASHINGTON 98134 . Telephone: (206) 6220680
Report To: Miller Dobbs & Company Date: September 10, 1984
Report On: Electrical Device/Demonstration Lab No: E 31425

On September 5, 1984 a demonstration of a device to improve the electrical
efficiency of an electric motor was witnessed at Marelco Distributing, 3901
Leary Kay M, Seattle, Washington.

Exhibit T attached is a rough schematic sketch of the system demonstrated.

The purpose of the demonstration was to show an increase in electrical

efficiency. The results of Test 3 purport to show this increase (Power feed

V2 = 75 voits, A2 = 0.03 anps; power delivered V4 110 volts A4 - 0.06 amps).

This shows a power improvement of 110 volts x 0.06 amps = 6.6 watts or 293%.
75 volts x 0.03 amp  2.25 watts,

Additional tests at my request showec

- As aload is applied to Motor #2 the output voltage of the
generator (V3) drops.

- Mnen Motor #2 is plugged into a 110V supply it drews 0.03 amps.

- This writer is not qualified to evaluate the electrical circuitry
involved on a theoretical basis.

- Under the no-load motor #2 conditions, the device demonstrated shows
improved efficiency (V2-75 volts A2 - 0.03 amps) over plugging the
motor into City Light supply (110 volts: 0.03 amps) (i.e. the motor is
driven with less power (75 x 0.05 = 68%).

170 x 0.03

- When motor #2 is Toaded the circuitry does not function properly. It
was reported that the demonstrators knew how to correct the problem but
needed additional hardware to demonstrate properly.

- Normally electric motors are designed to operate most efficiently at
rated Toad. Under reduced or no-load conditions the power factor falls
and efficiency is reduced. This condition can be partially or wholly
corrected by adding capacitors to the circuit. Wnile this writer is
not an electrical engineer, it appears that the device demonstrated is
basically a capacitator.
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|||||||||||| 
United States Patent (19) 
McKie 


54 POWER SUPPLY INCLUDING TWO TANK 
CIRCUITS 


76 Inventor: Richard L. McKie, 4618 3rd Ave., 
N.W., Seattle, Wash. 98107 


21 Appl. No.: 742,761 
22 Filed: Aug. 9, 1991 
51) Int. Cl. .............................................. H02M 3/07 
(52) U.S. Cl. .......................................... 363/13; 320/1; 


363/16 
58) Field of Search ................... 320/1; 363/1, 13, 16, 


363/27, 28 
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57 ABSTRACT 
The present invention provides a power supply for 
supplying electrical power to a load. The power supply 
includes first and second tank circuits having a common 
resonant frequency, and functions repetitively in two 
"major periods." In the first major period, the first tank 
is disconnected from powering the load and the second 
tank supplies power to the load while charging the first 
tank. In the second major period, the second tank is 
disconnected from powering the load, and the first tank 
supplies power to the load while charging the second 
tank. The tank circuits are arranged with constant cur 
rent controllers and switches to function so that the 
major periods each include first and second minor "in 
tervals.' The first minor interval of the first major per 
iod defines a time during which the second tank's capac 
itor is providing power to the load and is charging the 
first tank circuit; the second minor interval of the first 
major period defines a time during which the second 
tank's inductor is charging the first tank circuit and 
providing power to the load. During the second major 
period's two minor intervals, the tank circuits perform 
functions identical to those performed in the first two 
minor intervals. 


15 Claims, 10 Drawing Sheets 
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POWER SUPPLY INCLUDING TWO TANK 
CIRCUITS 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 
The present invention relates to power supplies for 


supplying electrical power to a load. More specifically, 
the invention relates to a high-efficiency power supply 
including plural tank circuits whose function and inter 
action are controlled by a set of specially controlled 
switches and constant current controllers. 


2. Related Art 
Power supplies including charge storage elements 


(or, more broadly, energy storage elements), are known 
in the art. 
For example, U.S. Pat. No. 4,628,284 (Bruning) dis 


closes a high-frequency, high-voltage supply involving 


5 


10 


5 


switching of transistors for, for example, magnetrons of 20 
microwave ovens. A "dead time' is provided between 
the intervals when one or the other of the transistors is 
off. 


U.S. Pat. No. 4,319,315 (Keeney, Jr. et al) discloses a 
DC-to-DC convertor with oppositely conducting tran 
sistor pairs. 


U.S. Pat. No. 3,886,429 (Maillard et al) discloses a 
symmetrical power pack for adapting to different 
sources. The power pack provides for alternate block 
ing and saturation of pairs of switching transistors. 


U.S. Pat. No. 4,748,311 (Thomas et al) discloses a 
chopper circuit having a push-pull frequency fo and 
parallel tuned circuit at 2xfo. A goal of the Thomas et al 
circuit is to reduce power loss in their switching means. 


U.S. Pat. No. 4,542,440 (Chetty et al) discloses a 
current sensor involving two power switches and two 
associated snubber circuits which operate 180 with 
respect to each other. 


U.S. Pat. No. 5,513,226 (Josephson) discloses a ballast 
inverter circuit which comprises two tank circuits. The 
two tank circuits operate at a common resonant fre 
quency. A pair of transistors are switched in opposition 
so as to operate in a push-pull manner. 


U.S. Pat. No. 4,709,323 (Lien) discloses a parallel 
resonant converter in which resonant circuitry recovers 
energy which would otherwise be lost in the circuit's 
switching operation. 


Efficiency of power supplies has been measured in 
terms of the amount of energy which is consumed inter 
nally, within the power supply itself. Of course, it is 
desirable to minimize the amount of energy which is 
consumed internally, as energy which is consumed in 
ternally cannot be delivered to the load. 
There is always a need to provide power supplies 


having greater efficiency. The present invention fulfills 
this need. 


SUMMARY OF THE INVENTION 


The present invention is a power supply for supply 
ing electrical power to a load. The power supply in 
cludes first and second tank circuits having a common 
resonant frequency, and functioning repetitively in two 
"major periods'. In the first major period, the first tank 
is disconnected from powering the load and the second 
tank supplies power to the load while charging the first 
tank. In the second major period, the second tank is 
disconnected from powering the load, and the first tank 
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2 
supplies power to the load while charging the second 
tank. 


In a particular embodiment, the inventive power 
supply may include a plurality of constant current con 
trollers, which may be metal oxide semiconductor field 
effect transistors (MOSFETs), for connecting the tank 
circuits to the load. The inventive power supply may 
also include a set of switches for selectively intercon 
necting the tank circuits, constant current controllers 
and load. 
The tank circuits, constant current controllers and 


switches are arranged to function in the first and second 
"major periods', each of which includes first and sec 
ond "minor intervals'. The first tank circuit comprises 
a first capacitor and inductor, whereas the second tank 
circuit comprises a second capacitor and inductor. The 
first minor interval of the first major period defines a 
time during which the second capacitor is simulta 
neously providing current flow through the second 
inductor, providing power to the load, and charging the 
first tank circuit; the second minor interval of the first 
major period defines a time during which the second 
inductor is simultaneously charging the first tank circuit 
and providing power to the load. The first minor inter 
val of the second major period defines a time during 
which the first capacitor simultaneously provides cur 
rent flow through the first inductor, charges the second 
tank, and provides power to the load; and the second 
minor interval of the second major period defines a time 
during which the first inductor charges the second tank 
and provides power to the load. 
BRIEF DESCRIPTION OF THE DRAWINGS 


The invention is better understood by reading the 
following Detailed Description of the Preferred En 
bodiments with reference to the accompanying drawing 
figures, in which like reference numerals refer to like 
elements throughout, and in which: 


FIG. 1 is a high-level block diagram schematically 
indicating an embodiment of the power supply accord 
ing to the present invention. 


FIG. 2 illustrates in greater detail the embodiment of 
FIG. 1. FIGS. 2A and 2B illustrate current flow during 
the first and second minor intervals associated with the 
first major period, as shown graphically in FIG. 3. 
FIGS. 2C and 2D illustrate current flow during the 
third and fourth minor intervals associated with the 
second major period, as shown graphically in FIG. 3. 
FIG. 3 is a Waveshape and Timing Diagram of cer 


tain voltage signals provided by the Gate Signal Gener 
ator to the control terminals (gates) of the switches and 
Constant Current Controllers of the embodiment 
shown in FIGS. 1 and 2 
FIG. 4 illustrates a preferred Gate Signal Amplifier 


shown in FIGS. 1 and 2, FIGS. 4A and 4B showing 
details thereof. 
FIGS.5A, 5B and 5C respectively illustrate details of 


a preferred Gate Signal Generator, Tank Charger, and 
AC Load Tining Circuit, as shown schematically in 
FIGS. 1 and 2. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 


In describing preferred embodiments of the present 
invention illustrated in the drawings, specific terminol 
ogy is employed to describe preferred elements and 
circuits for the sake of clarity. However, the invention 
is not intended to be limited to the specific terminology 
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so selected, and it is to be understood that each specific 
element and circuit includes all technical equivalents 
which operate in a similar manner to accomplish a simi 
lar purpose. It is further understood that "gate signal 
generator and tank charger,' 'gate signal amplifier,' 
"feedback controller,' and "constant current control 
ler," are used in the Detailed Description to include all 
associated circuitry, but that the scope of the invention 
and the interpretation of claims elements should not be 
so limited. Also, "node", "path', "pathway" are under 
stood to be any suitable means to conduct electrical 
current from one circuit element or circuit to another 
and/or serve as a point where two or more such con 
ductors are connected together. The terms "path' and 
"pathway" to be broadly interpreted, and may include 
circuit elements other than conductive nodes. Accord 
ing to convention, positive current flow is described; 
however, it is understood by those skilled in the art that 
positive current flow, involving flow of negatively 
charged electrons in the opposite direction, is but a 
convention to which operation of the invention is not 
limited. 
FIG. 1 is a high-level block diagram of a preferred 


embodiment of the power supply according to the pres 
ent invention. The power supply is designed to provide 
power to a load 100. FIG. 2 illustrates the power supply 
embodiment in more détail. 
The power supply itself includes first and second tank 


circuits 101, 102, respectively. The tank circuits 101, 
102 are connected to a negative terminal of the load 100 
via respective constant current controller circuits 103, 
104 and isolating switch 13 (FIG. 2). 
A common node 105 connects, via isolating switch 14 


(FIG. 2), the positive terminal of the load to both tank 
circuits 101, 102. Tank circuits 101, 102 are connected 
via a common node 106 and dedicated paths 107, 108, 
respectively, to gate signal generator & tank charger 
114. The two terminals of the load are connected via 
respective pathways 220 and 222 to a feedback control 
ler 110 Feedback controller 110 is connected via respec 
tive pathways 226, 224 to gate signal generator & tank 
charger 114. Power is provided to the gate signal gener 
ator and tank charger 114 by either a feedback control 
ler 110 (which may be a MOSFET gate drive circuit) or 
a battery 118. Gate signal generator and tank charger 
114 oversees, via gate signal amplifier 116, the function 
ing of the constant current controller circuits 103,104, 
as well as various switches which are not specifically 
illustrated in FIG. 1. 


Various switches and constant current controller 
elements (which may be MOSFETs), as well as current 
direction controllers (preferably Schottky diodes), have 
been purposely omitted from FIG. 1 for the sake of 
clarity. Referring now to FIG. 2, the power supply of 
FIG. 1 is illustrated in greater detail. 


First tank circuit 101 is shown to comprise a variety 
of elements extending between two nodes 202,204. An 
inductor L1 is connected in series with a node 424, a 
switch 1 and a diode 38 between nodes 202, 204. Simi 
larly, a diode 206 is connected in series with a node 428, 
capacitor Cl and node 426 between nodes 202, 204. A 
diode 37 and a switch 2 are connected in series between 
node 424 (between inductor L1 and switch 1) and node 
426 (between capacitor Cl and node 204). 
Second tank circuit 102 is structured in a manner 


similar to tank circuit 101. Specifically, nodes 212, 214 
correspond to nodes 202, 204. Similarly, second induc 
tor L2 and second capacitor C2 respectively corre 
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4. 
spond to first inductor L1 and first capacitor Cl. Fi 
nally, switches 7 and 8, and diodes 42, 41, and 216 re 
spectively correspond to switches 1 and 2, and diodes 
38, 37, and 206. 


Diodes 206, 216 are oriented so as to allow current to 
flow from node 202, through respective nodes 428, 414, 
to respective capacitors Cl, C2. The positive terminals 
of capacitors Cl and C2 are connected, respectively, 
through nodes 428, 414, to diodes 206 and 216; the 
capacitors' negative terminals are connected, respec 
tively, through nodes 426,418 to nodes 204, 214. 
The polarity of inductors L1 and L2 varies with the 


interval of operation of the circuit. During the first and 
third minorintervals (described in greater detail below), 
associated, respectively, with the discharging of tanks 
102, 101 through their capacitors and inductors to load 
100, the terminal of the inductor which is connected to 
node 212 (first minor interval 301) or 202 (third minor 
interval 303) is the positive terminal; during the second 
and fourth minor intervals (described in greater detail 
below), this polarity is reversed. 
As briefly introduced in the discussion related to 


FIG. 1, the negative terminal of load 100 is connected 
through isolating switch 13 to respective tank circuits 
101, 102 via respective constant current controller cir 
cuits 103, 104. FIG. 2 illustrates the connection in more 
detail than FIG.1. Specifically, the negative terminal of 
load 100 is connected via node 402 to a diode 33 which 
in turn is connected to the input node 404 of constant 
current controller circuit 103. An output node 406 of 
constant current controller circuit 103 is connected to 
node 202 (within tank circuit 101). Diode 33 is oriented 
to allow current to flow from the negative terminal of 
load 100 through isolation switch 13 and node 402 to the 
constant current controller circuit 103. Constant cur 
rent controller circuit 103 includes two parallel-con 
nected constant current controller elements 5 and 6 
which may be MOSFETs. Regulation of the current 
passing through constant current controller elements 5 
and 6 is separately controlled by the gate signal genera 
tor in 114, described below. 


In a manner similar to the connection of isolation 
switch 13, node 402, diode 33, node 404, constant cur 
rent controller elements 5 and 6, node 406, and node 
202, the negative terminal of load 100 is connected to 
the second tank circuit 102 via isolation switch 13, node 
402, a diode 34, node 410, two parallel-connected con 
stant current controller elements 11, 12 which may be 
MOSFETs, node 412, and node 212. 
The positive terminal of load 100 is connected to two 


points within each of tank circuits 101,102. Specifically, 
the positive terminal of load 100 is connected via isola 
tion switch 14, nodes 105, a switch 3, and a diode 35 to 
node 428 between diode 206 and capacitor Cl. Also, the 
positive terminal of load 100 is connected via a switch 
14, node 105, a switch 4, and a diode 36 to node 424 
between first inductor L1 and switch 1. 


In an analogous manner, the positive terminal of load 
100 is connected via isolating switch 14, node 105, a 
switch 9, and a diode 39 to node 414 between diode 216 
and capacitor C2. Finally, the positive terminal of load 
100 is connected via isolating switch 14, node 105, a 
switch 10, and a diode 40 to node 416 between second 
inductor L2 and switch 7. 
Node 106, which was shown schematically in FIG. 1 


as commonly connected to tank circuits 101, 102, is 
more specifically illustrated in FIG. 2 to be connected 
to diodes 31 and 32. Diodes 31, 32 are connected 
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through respective switches 15, 16 to allow current to 
flow from node 106 to respective nodes 202, 212 within 
respective tank circuits 101, 102 only when those tanks 
are being charged. Node 204 (within tank circuit 101) 
and node 214 (within tank circuit 102) are connected to 
respective switches 21, 22 on respective pathways 107, 
108. The opposite terminals of switches 21, 22 and node 
106 are presented to gate signal generator and tank 
charger 114. Switches 21 and 22 operate in conjunction 
such that they are not both simultaneously connected to 
their respective tank circuits 101, 102. 
The negative and positive terminals of load 100 are 


connected via respective paths 220, 222 and switch 242, 
to feedback controller 110. Feedback controller 110 is 
connected via paths 224, 226 to the gate signal genera 
tor and tank charger 114. Path 224 is considered ground 
whereas path 226 is a DC voltage, typically -- 18 volts. 
Gate signal generator and tank charger 114 receives 


its power from either feedback controller 110 or a bat 
tery 118 (or other equivalent power source). Typically, 
the positive DC voltage input 232 of the gate signal 
generator and tank charger 114 is connected to the 
positive terminal 240 of battery 118. Similarly, ground 
input 230 of gate signal generator and tank charger 114 
is typically connected to the negative terminal 238 of 
battery 118. Switch 244 connects respective battery 
terminal 238,240 to gate signal generator and tank char 
ger 114 inputs 230, 232. 


In operation, gate signal amplifier 116 performs the 
function of amplifying the gate signals generated by 
gate signal generator in 114 and passed to it on paths 
indicated as 246. Gate signal amplifier 116 distributes 
the amplified signals to the gates of respective switches 
and constant current controllers which control the 
function of the inventive power supply. 


Switches 1-4, 7-10 and 21-22 may advantageously be 
implemented using metal oxide semiconductor field 
effect transistors (MOSFETs). As illustrated in FIG. 2, 
switches 3, 4, 9, 10, 21, and 22, may be implemented so 
that the source of the MOSFET is oriented toward the 
bottom of FIG. 2, and the drain of the MOSFET ori 
ented toward the top of FIG. 2. For switches 1,2,7, and 
8, the source of the MOSFET is oriented toward the 
top oright of FIG. 2 and the drain of the MOSFET is 
oriented toward the bottom or left. For MOSFET 
switches 5, 6, 11, and 12, the source is oriented toward 
the left and the drain is oriented toward the right of 
FIG. 2. The source of MOSFET 16 is oriented to the 
left, and the source of MOSFET 15 is oriented to the 
right. 
The gates of the MOSFETs are the controlling ele 


ments of the switches, and are provided, via the gate 
signal amplifier 116, with appropriate voltage signals 
from gate signal generator in 114. Isolation switches 13, 
14 may be advantageously implemented using mechani 
cal, vacuum, or solid state devices suitable for connect 
ing load 100 to, and disconnecting it from, the power 
supply. 


Constant current controller circuits 5, 6, 11, and 12 
may also be implemented as MOSFETs. However, 
these MOSFETs are not operated as binary switches. 
Rather, as indicated by the generic term "constant cur 
rent controller,' these MOSFETs may advantageously 
be operated in their linear regions, serving as current 
controllers. As illustrated in FIG. 2, the source of each 
constant current controller MOSFET may be con 
nected, via respective nodes 406, 412, to the top node 
202, 22 of the tank circuits 101,02. The drain of each 
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6 
MOSFET may be connected, via respective nodes 404, 
410 to the diodes 33, 34. The gate of each MOSFET is 
connected to the gate signal generator & tank charger 
114 via gate signal amplifier 116. 


Regenerative feedback controller 110 (FIGS. 1 and 
2) is preferably implemented as a Vicor VI L53 Cy 
DC-to-DC converter, having 120 volts DC on the tank 
output (load) side, and a -18 volt DC output between 
paths 226 and 224. 


FIG. 3 is a waveshape and timing diagram illustrating 
signals produced by gate signal generator and tank 
charger 114 which controls the switches and constant 
current controller elements 1-12 and 21-22. 
As described above, the power supply includes first 


and second tank circuits. The tank circuits having a 
common resonant frequency, and function repetitively 
in two "major periods' 312 and 334 (FIG. 3). In the first 
major period 312, the first tank 101 is disconnected from 
powering load 100 and the second tank 102 supplies 
power to load 100 while charging first tank 101. In the 
second major period 334, second tank 102 is discon 
nected from powering load 100, and first tank 101 
supplies power to load 100 while charging second tank 
102. 
The major periods each include first and second 


"minor intervals.' The first minor interval 301 of first 
major period 312 defines a time during which the sec 
ond capacitor C2 is simultaneously providing power to 
load 100, is maintaining current flow through inductor 
L2, and is charging first tank circuit 101; the second 
minor interval 302 of the first major period 312 defines 
a time during which the second inductor L2 is charging 
first tank circuit 101 and providing power to load 100. 
The first minor interval 303 of the second major period 
334 defines a time during which the first capacitor Cl 
simultaneously charges second tank 102, maintains cur 
rent flow through inductor L1, and provides power to 
load 100; and the second minor interval 304 of the sec 
ond major period 334 defines a time during which the 
first inductor L1 charges second tank 102 and provides 
power to load 100. The timing of the minor intervals 
and major periods is controlled by the switches in the 
following manner. 
The first and second minor intervals of the first major 


period are followed immediately by the first and second 
minor intervals of the second major period. Conse 
quently, they may be referred to as first, second, third, 
and fourth consecutive minor intervals. The first 
through fourth minor intervals are illustrated in FIG. 3 
as elements 301, 302, 303, and 304, respectively. It is 
understood that the waveforms shown in FIG. 3 are 
repetitive, extending before and after the illustrated 
time segments. By convention, a high-level signal indi 
cates that a binary switch is "on' (conducting), with a 
"low" level indicating the binary switch is "off" (non 
conducting). The gate signal generator and tank char 
ger 114 generates these waveforms in the illustrated 
synchrony. 
For tank 101, waveform A is input to switches 1, 15, 


and 21 (FIG. 2) and 17 (FIG.5C). Waveform B is input 
to switches 2 and 3. Waveform C is input to switch 4. 
Waveform D is input to constant current controller 
element 5. Waveform E is input to constant current 
controller element 6. 


Similarly, for tank 102, waveform F is input to 
switches 7, 16, 22 (FIG.2) and 18 (FIG.5C). Waveform 
G is input to switches 8 and 9. Waveform H is input to 
switch 10. Waveform I is input to constant current 
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controller element 11. Finally, waveform J is input to 
constant current controller element 12. 


In the preferred embodiment, waveforms A and F are 
consecutively timed, positive-going square waves hav 
ing a 50/50 duty cycle and a nominal frequency of 20 
kHz. Waveforms B, C, G, and H are positive-going 
square waves having a 25/75 (25%) duty cycle at 20 
kHz. Waveforms D, E, I, and J, are positive-going ex 
ponential waves having a 25/75 (25%) duty cycle at 20 
kHz. The illustrated waveshapes are used with a posi 
tive voltage power supply. Not shown are the comple 
mentary negative waveshapes which could be used 
with a complementary negative power supply applying 
the same principles as the illustrated power supply. 
Only one of waveforms B, C, G, and H are active in 


a minor interval. Waveform G is active during the first 
minor interval; waveform H, during the second minor 
interval; waveform B, during the third minor interval; 
and finally, waveform c is active during the fourth 
minor interval. Waveforms I, J, D, and E are activated 
during the first, second, third, and fourth minor inter 
vals, respectively. These waveforms are carefully-con 
trolled analog waveforms, preferably exponential in 
shape, which regulate the amount of current supplied 
by respective constant current controller elements 11, 
12, 5, and 6, so as to control the current ultimately fed 
to the load 100 by respective tank circuits 102 and 101. 
The exponential waveforms may be generated in any 
suitable fashion, such as using analog networks or digi 
tally implemented waveform generators in a manner 
known to those skilled in the art. 
The flow of current in the circuit of FIG. 2 for start 


up operation during the first through fourth minor in 
tervals is now described. The function of the various 
circuit components is the same as during steady-state 
operation, described more fully below. 


During start-up, switches 13 and 14 are opened, iso 
lating load 100 from the power supply. Switch 244 is 
closed, providing power from battery 118 (or an equiva 
lent power supply) to the gate signal generator and tank 
charger 14. Switch 242 is also closed, thus connecting 
feedback controller 110 to the output of the tanks, 
which, under steady-state operation, serves load 100 as 
well as feedback controller 110. The gate signal genera 
tor and tank charger 114 is turned on and, simulta 
neously, switches 1, 8, 9, 11, 15, and 21 are turned on 
and switches 4, 6, 7, 16, and 22 are turned off. Thus 
begins the charging of tank 101 during major period 
312, minor interval 301 (FIG. 3). 
Tank 102 has no charge at this time, consequently, it 


cannot perform its steady state operation which is to 
provide power to load 100 and charge tank 101. The 
switches of tank 102 are, however, connected during 
startup in the same sequence as they would be during 
steady-state operation. 


Since only tank 101 needs to be charged initially 
during startup, power only needs to be routed from 
battery 118 (or equivalent power supply) through gate 
signal generator and tank charger 114, tank 101, and 
feedback controller 110, finally returning to the gate 
signal generator and tank charger 114. 
At the end of minor interval 301/beginning of minor 


interval 302, switches 8, 9, and 11 are turned off and, 
simultaneously, switches 10 and 12 are turned on. At the 
end of minor interval 302, major period 312/beginning 
of minor interval 303, major period 334, switches 1, 10, 
12, 15, and 21 are turned off, and, simultaneously, 
switches 2, 3, 5, 7, 16, and 22 are turned on, during 
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8 
which tank 101 discharges through feedback controller 
110 and gate signal generator & tank charger 114 to 
begin charging tank 102. Finally, at the end of minor 
interval 303/beginning of minor interval 304, switches 
2, 3, and 5 are turned off and, simultaneously, switches 
4 and 6 are turned on. At the end of major period 334, 
both tanks continue in their respective charge/dis 
charge sequence, as indicated in FIG. 3. 


During both major periods and all four minor inter 
vals, gate signal generator and tank charger 114, 
through gate signal amplifier 116, provides the neces 
sary voltage signals to the switches in order to allow 
them to control the charging and discharging of tanks 
101, 102 according to the timing sequence presented in 
FIG. 3. At the end of major period 312, isolation 
switches 13 and 14 can be closed, providing power to 
load 100. 
Operation during steady-state conditions will now be 


described. Special reference is made to FIGS. 2A-2D 
which respectively illustrate current flow during the 
four consecutive minor intervals. 


During the first minor interval 301, capacitor C2 
simultaneously maintains current flow through inductor 
L2, charges tank circuit 101, and provides power to the 
load 100. Current passes from the positive terminal of 
C2 through node 414, diode 39, switch 9, node 105 and 
switch 14 to the positive terminal of load 100. From the 
negative terminal of load 100, current passes through 
node 402, diode 34, node 410, MOSFET 11, and node 
412 to re-enter tank circuit 102. Current then passes 
through inductor L2, node 416, diode 41, MOSFET 8, 
and node 418 to return to the negative terminal of ca 
pacitor C2. 


It is understood that, within tank circuit 101, an inter 
nal tank current is flowing in a clockwise direction (as 
viewed in FIG. 2A). 
At the same time, tank circuit 101 is being charged. 


Current flows from gate signal generator and tank char 
ger 114 through node 106, diode 31, switch 15, node 
202, diode 206, and node 428 to capacitor Cl. Current 
continues to flow from the opposite (negative) terminal 
of C through node 426, switch 21, along path 107 be 
fore returning to the gate signal generator & tank char 
ger 114. 
Feedback controller 110 receives some of the current 


from node 432 through switch 242, along path 222, with 
current passing along path 226 to gate signal generator 
& tank charger 114. Current also passes from gate signal 
generator & tank charger 114 along path 224, through 
feedback controller 110, along path 220, through switch 
242, node 402 and switch 13 to the negative terminal of 
load 100. 


In the second minor interval 302, inductor L2 pro 
vides power to load 100 while charging tank circuit 101. 
Specifically, current passes from conductor L2 through 
node 416, diode 40, switch 10, node 105 (432), and isola 
tion switch 14 to the positive terminal of load 100. Cur 
rent then passes from the negative terminal of load 100 
through isolation switch 13, node 402, diode 34, node 
410, constant current controller MOSFET 12, and node 
412 before returning to inductor L2. The description of 
currents during this second minor interval 302 is other 
wise identical to the description of those in the first 
minor interval 301. 
During the third minor interval 303, a process occurs 


which is a repeat of that in the first minor interval 301, 
with tank 101 supplying power to load 100, tank 102, 
and associated circuitry. Capacitor Cl within the first 
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tank circuit 101 now provides power to the load and 
charges the second tank circuit 102. Specifically, cur 
rent flows from the positive terminal of capacitor Cl 
through node 428, diode 35, switch 3, node 105 (432), 
and isolation switch 14 to the positive terminal of load 
100. Current then flows from the negative terminal of 
load 100 through isolation switch 13, node 402, diode 
33, node 404, constant current controller MOSFET 5, 
nodes 406, 202, inductor L1, node 424, diode 37, switch 
2, and node 426 before returning to the negative termi 
nal of capacitor Cl. 


Inside tank circuit 102, an internal resonant current 
flows in a clockwise direction, as viewed in FIG. 2C. 
Current flows from gate signal generator and tank char 
ger 114 through node 106 (408), diode 32, switch 16, 
node 212, diode 216, and node 414 to the positive termi 
nal of capacitor C2. Current also flows from the nega 
tive terminal of capacitor C2 through node 418, switch 
22, along path 108 before returning to gate signal gener 
ator and tank charger 114. 


Current flows from node 432 and switch 242 along 
path 222 to feedback controller 110, and then along path 
226 to the gate signal generator and tank charger 114. 
Current returns along path 224 through the feedback 
controller 110 through switch 242 along path 220 to 
node 402. 


During the fourth minor interval 304, inductor L1 
provides power to the load and charges the second tank 
circuit 102. Specifically, current flows from the positive 
terminal of inductor L1 through node 424, diode 36, 
switch 4, node 105 (432), and isolation switch 4 to the 
positive terminal of load 100. Then, current flows 
through isolation switch 13, node 402, diode 33, node 
404, constant current controller MOSFET 6, and nodes 
406, 202 to return to the negative terminal of inductor 
L1. Other current flow in the circuit during the fourth 
minor interval 304 is identical to that described above, 
with respect to the third minor interval 303. 


Appropriate gate control signals are sent fron the 
gate signal generator & tank charger 114, along path 
246, to gate signal amplifier 116, and then on to the 
gates of MOSFETs 1-12, 21, 22, according to the tim 
ing and waveshape diagram FIG. 3. 


Specific values which have been found advantageous 
for various components in FIG. 2 are provided in the 
following Table. However, it is to be understood that 
substitutions of and variations upon the following com 
ponents, component values, component types, and pa 
rameter ranges may be made by those skilled in the art 
while still remaining within the spirit and scope of the 
present invention, as defined by the claims which fol 
low this specification. 


TABLE ONE 
Elenent Implementation 
Switches 1-4 IRF350 MOSFETS (400 volt, 60 amp pulsed) 
Switches 7-0 IRF350 MOSFETS (400 volt, 60 amp pulsed) 
Switches 2-22 IRF64.1 MOSFETS (50 volts, 72 amps 


pulsed) 
IRF350 MOSFETS (See above) 
IRF350 MOSFETS (See above) 


Switches 15-16 
Constant current 
controllers 5-6 
Constant current 
controlliers 1-12 


IRF350 MOSFETs (See above) 


Diodes 206,216 IRF6OHFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 


Diodes 31, 32 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 


Diodes 33, 34 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 


Diodies 35-38 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
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TABLE ONE-continued 


Eienent Implementation 


Fast Recovery) 
Diodes 39-42 IRF6OHFU(R)200 (200 volts, 60 amps-(Super 


Fast Recovery) 
MICROTRAN SLA-23-F (Toroid/21 uH 
G 30 amps) 
COMPONENTS RESEARCH 3.14 uRF/600 
volts/30 amps G 200 kHz 


(IRF = International Rectifier Co.) 


Inductors Ll, L2 


Capacitors C1, C2 


Referring now to FIGS. 4, 4A, and 4B, the gate signal 
amplifier 116 (FIGS. 1 and 2) is illustrated in more 
detail. In particular, gate signal amplifier 116 is shown 
to be an array of a plurality of drivers and pre-drivers. 
Various signals which pass along paths 246 from gate 
signal generator 114 to the gate signal amplifier 116 
(FIGS. 1 and 2) are input to respective drivers/pre 
drivers. The details of the generation of the various 
signals which travel along path 246 are described be 
low, with reference to FIG. 5A. 


Referring to FIG. 4, the signals which pass on paths 
246 to the gate signal amplifier 116 are shown diverging 
to respective drivers and pre-drivers. The signals enter 
ing from the left of FIG. 4 ar those signals A-J which 
are illustrated in FIG. 3. Each of the FIG. 3 signals 
generated in FIG. 5A is input to one of two circuits, the 
two circuits being respectively illustrated in FIGS. 4A 
and 4.B. The circuits shown in FIGS. 4A and 4B are 
shown in block form in FIG. 4, for purposes of clarity. 
Each of the blocks shown in FIG. 4 drives a respective 
gate of a MOSFET switch or constant current control 
ler shown in FIG. 2. 


Signals D, E, I, and J drive constant current control 
lers 5, 6, 11, and 12, and are analog signals. The circuit 
shown in FIG. 4A is used for these analog signals. Most 
of the signals shown exiting to the right of FIG. 4 are 
binary signals, the binary signals being input to MOS 
FETs which function as on-off switches. The circuit 
shown in FIG. 4B is used for these binary signals. 


Referring to FIG. 4A, four series-connected elements 
401, 402, 403, 404 are illustrated. The first element 401 
is a constant current controller MOSFET gate input 
signal driver which is preferably implemented as an 
International Rectifier IR2129. The gain and drive 
characteristics of the driver 401 are determined by fixed 
and adjustable resistors which are connected and ad 
justed in accordance with manufacturer's specifications 
provided in published data sheets. 


Driver 401 drives the input of a MOSFET opto-isola 
tor pre-driver comprising elements 402, 403, and 404. 
Element 402 is preferably a CD401.07BEX, and element 
403 is preferably an HCPL-2231. Elements 402, 403 
effectively provide electrical isolation through use of 
optical isolation technology. A final MOSFET gate 
driver 404 is indicated, although it is optional in many 
embodiments. 


It is understood that each of elements 401-404 are 
provided with regulated power (-12 volts DC and 
- 12 volts DC from FIG. 5B). 


Referring now to FIG. 4B, series-connected elements 
412, 413, and 414 are illustrated. These elements corre 
spond respectively to elements 402, 403, and 404 (FIG. 
4A). Because the circuit in FIG. 4B does not drive a 
constant current controller MOSFET gate, no element 
corresponding to FIG. 4A element 401 is required. 
Otherwise, the function of FIG. 4B is substantially the 
same as that of FIG. 4A. 
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Referring now to FIG. 5A, the gate signal generator 
(part of element 114 in FIGS. 1 and 2) is illustrated. A 
square wave generator 527 produces a 200 kHz square 
wave output, nominally 1 volt in magnitude and having 
a 50/50 duty cycle. The square wave generator 527 may 5 
be implemented using a Texas Instruments 
SN74LS624N voltage controlled oscillator. 
The output of square wave generator 527 is received 


by a frequency divider 533, a divide-by-10 element, 
which produces a 20 kHz square wave. The implemen- 10 
tation of divide-by-10 element 533 is preferably a Mo 
torola MC74HC4017 synchronous counter. 
The 20 kHz square wave output by divider 533 is 


input to the clock input of a first D flip-flop 534A. The 
non-inverting output of flip-flop 534A is input to the 15 
clock input of a second D-flip-flop 534B. The inverted 
outputs of flip-flops 534A, 534B are fed back to their 
respective D inputs. In this configuration, on the rising 
edge of each clock input, the respective outputs are 
toggled to the respective opposite states, as determined 20 
by the state of the inverted output during the previous 
cycle of the clock input. In this manner, each of the 
flip-flops 534A, 534B functions as a divide-by-2 fre 
quency divider. Thus, the output of flip-flop 534A is a 
10 kHz square wave, whereas the output of flip-flop 25 
534B is a 5 kHz square wave. 
The non-inverted output of flip-flop 534A is input to 


the CLK AB input of a counter 538, as well as to the 
less significant address input bit A0 of a demultiplexer 
537. The QAB output of counter 538 is input to the 30 
more significant address bit Al of demultiplexer 537. 
Also, the most significant counter bit QDB of counter 
538 is fed back to the CLKA input of the counter. 


Flip-flops 534A, 534B may be implemented as an 
RCA 249CD4013AE Dual D flip-flop chip. Demulti-35 
plexer 537 may be implemented as a Motorola 832100 
M74LS139T 1-of-4 Decoder/Demultiplexer chip. Fi 
nally, counter 538 may be implemented as a Motorola 
Dual 4-Stage Binary Ripple Counter, with a clock AB 
input being pin 15, the clock A input being pin 1, and 40 
the QAB and QDB outputs being pins 13 and 9, respec 
tively. 


Demultiplexer 537 has four outputs. Only one of the 
four outputs is active at the same time. The signals input 
to address inputs AO and All ensure that, at a suitable 45 
frequency to synchronize with the outputs of flip-flop 
534B, the demultiplexer signal which is active scans 
progressively from one output of the demultiplexer to 
the next. The labels 1, 2, 3, and 4 at the output of demul 
tiplexer 537 indicate the minor interval (as defined with 50 
reference to FIG. 3) in which the corresponding output 
is active. The presence of counter 538 ensures that no 
"lock-up' occurs and that the scanning of the active 
pulse is continuous and repetitive. 
The outputs of flip-flop 534B as well as the outputs of 55 


demultiplexer 537 determine the timing for all of MOS 
FETs 1-12, 15-16, and 21-22 (shown in FIGS. 1 and 2). 
These signals are labelled A-J at the right of FIG. 5A, 
and correspond to similarly labelled signals in FIG. 3. 
Also, the minor interval (1, 2, 3, or 4) during which each 60 
signal is active is also labelled, near the right of FIG. 
SA. 
The manner in which the outputs of flip-flop 534B 


and demultiplexer 537 determine these control signals is 
no described. The four outputs of demultiplexer 537 are 65 
input to respective logical inverters 539A, 539B, 539C, 
and 539D, which may be implemented as part of a Mo 
torola MC74HC04N Hex inverter chip. Modified (ex 


12 
ponentially shaped) outputs of inverters 539A, 539B, 
539C, 539D provide signals D, E, I, J, respectively, 
which control the gates of constant current controller 
MOSFETs 5, 6, 11, 12, respectively. 


It is understood from previous discussion that the 
signals D, E, I, and J are not binary signals, but are 
preferably exponential signals. To provide this expo 
nential wave shaping, a wave shaping element 536, 
which may be conceptualized as essentially an R-C 
wave shaper, is employed. In a preferred embodiment, 
wave shaper 536 may be an RCA CA324E, connected 
to the outputs of inverters 539A-539D in a manner 
readily implemented by those skilled in the art using 
published data sheets for the CA324E. 
To provide additional current boosting for the signals 


D, E, I, and J, the respective outputs of the demulti 
plexer 537 are input to the gates of four MOSFETs 
540A, 540B, 540C, and 540D. The drain-source path 
ways of these MOSFETs are connected between re- . 
spective wave shaped outputs of the inverters and 
ground. MOSFETs 540A, 540B, 540C, 540D are prefer 
ably implemented using Siliconix VN10KM N-Channel 
MOSFETs, rated at 60 volts and 1 amp (pulsed). Thus, 
the proper shape and power gate signals D, E, I, and J 
are provided via gate signal amplifier 116 (FIG. 4) to 
constant current controller MOSFETs 5, 6, 11, and 12. 
Meanwhile, the binary MOSFET gate signals A, F, 


B, C, G, and H are produced by Darlington drivers 
535E, 535F, 535A, 535B, 535C, and 535D, respectively. 
These Darlington drivers, preferably implemented as a 
Motorola ULN2003A Darlington Transistor Array, 
receive respective outputs from the non-inverted and 
inverted outputs of flip-flop 534B, and the respective 
outputs of inverters 539A, 539B, 539C, and 539D. 


All the signals exiting the right of FIG. 5A are sent to 
the gate signal amplifier 116 offered in detail in FIGS. 4, 
4A, and 4B, before controlling the timing and operation 
of the MOSFETs which are in the tank circuit shown in 
FIGS. 1 and 2. 


It is understood that the circuit elements illustrated in 
FIG. 5A are provided with proper power in the form of 
regulated voltage signals. The regulated voltage signals 
are generated on FIG. 5B. 


Referring now to FIG.SB, voltage regulators and the 
tank charger considered a part of element 114 (FIGS. 1 
and 2) are illustrated. The bottom of FIG.SB illustrates 
the connection between battery 118 (at the left of FIG. 
5B) and feedback controller 110 (at the right of FIG. 
5B). The difference between the unregulated 18 volts 
received from feedback controller 110 (FIGS. 1 and 2) 
and the unregulated 12 volts from the battery 118 
(FIGS. 1 and 2) is provided by a Zener diode 571, pref 
erably a 5.1 volt Zener used as a voltage shifter. Simi 
larly, a second Zener diode 572 is provided between the 
positive and ground lines 226, 224, the Zener diode 572 
preferably implemented as a 12.1 voltage Zener used as 
a voltage regulator. Finally, a third diode allows pas 
sage of current from battery 118 on path 230 to path 224 
to feedback controller 110. The third diode 573 is pref. 
erably implemented as a N914 functioning as a reverse 
polarity protector. 


Regenerative feedback controller 110 (FIGS. 1 and 
2) is preferably implemented as a Vicor DC-to-DC 
converter, having 120 volts DC on the tank output 
(load) side, and a +18 volt DC output between paths 
226 and 224. The Zener diode 572 ensures a 12 volt DC 
potential matches that from battery 118. 
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Regulated power is provided as follows. Referring 
again to FIG. 5B, a first regulator 524 is connected to 
ground and to the unregulated 12 volt input from bat 
tery 118 on path 232, through a voltage regulator 581. 
Voltage regulator 581 is preferably implemented as a 
7805. Regulator 524, preferably implemented as a 
Maxim MAX743 Dual Output Switch Mode Regulator 
operating with two Maxim LM78L 12 Linear Regula 
tors, produces regulated -- 12 volt DC and -12 volt 
DC outputs. The +12 volt DC output is input to a 
second regulator 533, which is preferably implemented 
as a 7805 UC8621 5 volt regulator. Regulators 524 and 
533 provide the regulated -- 12 volt DC, -5 volt DC, 
and - 12 volt DC levels to circuits in FIG. 5A, 5C, 4A, 
and 4B, in a manner readily appreciated by those skilled 
in the art. 
The tank charger portion of element 114 (FIGS. 1 


and 2) may be implemented as follows. In FIG. 5B, the 
tank charger circuitry which controls paths 106, 107, 
108 (FIGS. 1 and 2) is shown to comprise a series-con 
nected step down element 525, and a step up element 
526. Step down element 525 receives the 12 volt DC 
regulated power and steps it down through a series of 
12 series-connected diodes and an adjustable resistor to 
provide an output of +5.14 volts DC. Then, step up 
element 526, preferably implemented as an E12 
12-1.5150 ERG Inc. DC-to-DC voltage converter, 
produces a regulated 120 volt DC output. The output of 
step u element 526 provides power through node 106 
(also shown in FIGS. 1 and 2) to both tank elements 
101, 102. The ground lines leading to the respective 
tanks via switches 21 and 22 (FIG. 2) are shown as 
pathways 107, 108 (FIGS. 1, 2, 5B). 


Referring now to FIG. 5C, circuitry which provides 
timing for an AC load 100A is illustrated. This circuit is 
in contrast to that providing power to a DC load 100 
(shown in FIGS. 1 and 2). The circuit illustrated in 
FIG. 5C provides a 60 Hz, 120 volt RMS signal to the 
AC load 100A. 
More specifically, a 60 Hz sinusoidal oscillator 528 


produces a 1.0 volt 0-to-peak sinusoidal signal. Prefera 
bly, the sinusoidal oscillator is implemented as a Micro 
Linear ML2036 Programmable Sine Wave Generator, 
programmed to produce the above-mentioned signal 
applying information in published data sheets accompa 
nying the Micro Linear product. The sinusoidal output 
of oscillator 528 is input to a dual half-wave rectifier 
529. Half-wave rectifier 529 includes two diodes 529A, 
529B. The positive portion of the sine wave is passed 
along a top path to both a square wave generator 531 
and a first pre-driver 542A. Conversely, the negative 
portion of the sine wave is inverted by a unity-gain 
invertor before being input to a second square wave 
generator 532 and a fourth pre-driver 542D. Square 
wave generators 531, 532 are similarly constructed 
square wave generators which produce -- 12 volt 
square waves synchronous with their respective sinusoi 
dal inputs. The outputs of square wave generators 531, 
532 are input to second and third pre-drivers 542B, 
542C. Pre-drivers 542B, 542C produce -- 12 volt square 
waves substantially synchronous with their respective 
inputs. 
The unity-gain invertor is preferably implemented as 


an LM 318 configured for unity gain but opposite polar 
ity. Square wave generators 531, 532 are readily imple 
mented by those skilled in the art. Finally, pre-drivers 
542A, 542B, 542C, and 542D are constructed in accor 
dance with FIG. 4B. 
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The outputs of pre-drivers 542A and 542D drive 


gates of respective MOSFETs 23, 24. MOSFETs 23, 24 
comprise the elements of a DC to 60 Hz half-wave 
convertor 549. The node between MOSFETs 23 and 24 
is the same as node 402 (FIGS. 1 and 2) which is at the 
negative side of DC load 100 (illustrated in phanton in 
FIG.5C). 
MOSFETs 17 and 18, with diodes 17A, 17B, 18A, 


and 18B collectively comprise a half-wave to full wave 
converter. 
The outputs of pre-drivers 542B and 542C drive gates 


of respective MOSFETs 17 and 18. The source of 
MOSFET 17 is connected to the source of MOSFET 24 
via series-connected diodes 17A and 18B. The node 
between diodes 17A and 18B is connected to a first 
terminal of the AC load 100A. Similarly, the source of 
MOSFET 18 is connected to the drain of MOSFET 23 
via series-connected diodes 18A and 17B. The node 
between diodes 18A and 17B is connected to a second 
terminal of the AC load 100A. 
The drain of MOSFET 17 is connected to the drain 


of MOSFET 18, their common connection being the 
node 105 (432) which is the node at the positive terminal 
of the DC load 100 (shown in phantom in FIG. 5C). 
MOSFETs 17, 18, 23 and 24 are preferably imple 


mented as IRF350's. Finally, Diodes 17A, 17B, 18A, 
and 18B are preferably implemented as 200-volt, 30A 
diodes functioning as reverse polarity protectors. 


In operation, the half-wave sinusoidal signals enter 
ing the gates of MOSFETs 23 and 24 are 180° out of 
phase with each other, thus allowing power passing 
from nodes 402 and 105 to pass through the AC load 
100A in oppositely phased time frames. The 85 volt 
peak voltage half-wave sinusoids provided by each of 
the MOSFETs 23, 24 arranged in opposite polarities 
thus provides a 60 Hz full wave 120 volt RMS output to 
the AC load 100A. 
The structure and operation of the preferred embodi 


ment of the present invention has been described. For a 
more conceptual understanding, the following descrip 
tion is provided. 
As described above, the preferred embodiment in 


cludes two tank circuits that are resonant at the same 
frequency. In the illustrated embodiment whose compo 
nents are listed above, the resonant frequency is 20 kHz. 
The tank circuits have identical associated drive sys 
tems, master-time-controlled by signals A and F (FIG. 
3) from gate signal generator and tank charger 114, 
operating at 20 kHz. Signals A and F are identical but 
oppositely phased positive-going, 50/50 duty cycle 
square waves. Each signal controls the time frame by 
which all other operations take place by controlling the 
grounding sequence between the tank circuits and their 
respective current source through respective grounding 
MOSFETs 21 and 22. Thus, alternation of functioning 
of the tank circuits is achieved. 
Regarding operation of tank 101, at the beginning of 


the first major period 312, at the beginning of the first 
minor interval 301; at the instant that MOSFET 21 
receives a positive going (0 to +12 volts) 50/50 duty 
cycle square wave gate voltage signal A, MOSFET22 
is receiving a neutral going (-- 12 volts to 0 volts) 50/50 
duty cycle square wave gate voltage signal F. Tank 101 
is thus connected to the gate signal generator and tank 
charger 114 and capacitor Cl is allowed to charge 
(under resonant conditions) where the inductive reac 
tance equals the capacitive reactance to V--voltage, 
which in the preferred embodiment is 120 volts. Page 
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4-134, Electricity One-Seyen, (Harry Mileaf, the totality 
of which is incorporated herein by reference) includes 
an explanation of parallel resonant tank circuit charging 
as generally understood by those skilled in the art. 
At the same time that MOSFET 21 receives its posi 


tive going square wave gate signal A, MOSFET 1 of 
tank 101 receives the same gate signal. This opens a 
current flow path within tank 101 including only resis 
tances associated with the inductor, MOSFET switch, 
diodes, capacitor and conductors connecting these 
components in series. The series resistance includes: the 
resistance of multi-strand wire, which may be #12 cop 
per wire with having 0.00102 ohms resistance/foot used 
as conductors connecting the various components in 
series; the 0.15 Ohm internal drain-to-source resistance 
of MOSFET 1; the internal resistances of diodes 206 
and 38; negligible capacitor resistance; and 12-14 inches 
of copper wire, which may be #12 single strand wire 
which makes up the coil of tank 101's inductor L1. 
The magnetic core of the inductor is preferably a 


ferrite toroid with associated magnetic quadrature tun 
ing circuitry. This circuitry between the positive and 
negative terminals of Cl makes up the complete current 
charging path within tank 101, which is only about 
12-18 inches in length. The extremely low value of the 
total internal tank circuit resistance allows the tank to 
be operated at a high "Q" or "quality.” Adjustment of 
the "Q" in the preferred embodiment is accomplished 
by varying the inductive reactance of the inductor L1. 
This is preferably accomplished by increasing or de 
creasing a DC current through the windings around a 
"C" cored electro-magnet physically placed at 90 de 
grees (at quadrature) to the axis of the toroid inductor 
L1. The induced magnetic field within the "C" cored 
electro-magnet controller changes, or "modulates' the 
inductive reactance of the inductor L1. Other possible 
means of manual or automatic physical or electronic 
adjustment of the tank's inductance lie within the ability 
of those skilled in the art fortuning the inventive power 
supply, and need not be further described. 
Tank 102's internal charging path circuitry, associ 


ated controlling circuitry and associated current paths 
are functionally, and as close as possible, physically, 
exact duplicates of those of tank 101. 
At the beginning of the first major period, tank 102, 


having just completed its resonant charging sequence, is 
at the same instant decoupled from the exterior current 
source as "grounding' MOSFET 22 receives neutral 
going (+12 to 0 volt) square wave gate signal F so that 
it is turned off to a non-conducting state. Also at this 
same instant, a current flow path is established between 
the negatively charged terminal of C2, the load 100, and 
the positive terminal of C2, because of the 0 to +12 
volt, 25/75 duty cycle signal G (applied to the gates of 
MOSFETs 8 and 9), and signal I (applied to the gate of 
MOSFET 11). MOSFETs 8 and 9 receive the 0 to +12 
volt, 25/75 duty cycle gate G signal which turns them 
O. 


MOSFET 11 receives a 0 to +12 volt, 25/75 duty 
cycle "exponential' gate signal that is specifically de 
signed to utilize the full 25% time period of minor inter 
val 301 in reaching its maximum -- 12 volt level. It is 
sequenced to start at the same instant as the gate signal 
going to MOSFET 8. In the illustrated embodiment, all 
trailing, or neutral going +12 to 0 volt edges of the 
exponential signals are vertical; they do not ramp down 
ward nor do they extend below the zero line. 
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At the end of this first minor interval, the voltages at 


the gates of MOSFETs 8,9, and 11 are forced instanta 
neously to zero volts. This minor interval comprises 
only half the overall 50 percent duty cycle as deter 
mined by the gate signal generator and tank charger 
114's 20 kHz rate (signals A and F). 
At the instant that MOSFETs 8, 9 and 11 are turned 


off, MOSFETs 10 and 12 are turned on by receiving 0 
to +12 volt 25/75 duty cycle gate voltage signals H and 
J respectively. MOSFET 10 receives a 0 to +12 volt, 
25/75 duty cycle gate voltage like that sent to the gates 
of MOSFETs 8 and 9. MOSFET 12 receives a 0 to -- 2 
volt, 25/75 duty cycle "exponential' gate voltage signal 
identical to that sent earlier to the gate of MOSFET 11. 


This second set of MOSFET controls the discharging 
path during the second minor interval 302 (and there 
fore, the timing of th collapse of the magnetic field of 
L2) which was created by the discharge of capacitor 
C2. This second minor interval 302 (occupying the 
second 50 percent of the first major period time frame) 
takes up the remaining portion of the discharge time 
frame. This discharge time frame is the first major per 
iod allotted to tank 102 by the 20 kHz signals A and F 
from the gate signal generator and tank charger 114. 


This is the preferred configuration of MOSFETs 
8-12 in the discharge current path of tank 102, and the 
preferred configuration of MOSFETs 21 and 1 in the 
current capacitor charge path of tank 101. As stated 
above, MOSFETs 1-4, 7-10, and 21-22 act as "on/off 
switches, thus changing the various current flow paths, 
while other MOSFETs (5, 6, 11, and 12) act as constant 
current controllers. MOSFET 11 controls the current 
discharge flow rate of tank 102's capacitor C2, while 
MOSFET 12 controls the current flow rate created by 
the controlled collapse of the magnetic field of tank 
102's inductor L2. By design, the tank capacitors are not 
in the current flow discharge path of the tank inductors. 
When a tank inductor discharges within in the second 
minor interval, it does not change polarity as in stan 
dard tank circuits. Nor do the tank capacitors change in 
polarity as in standard tank circuits; they charge in one 
direction only. This action is totally different than that 
of standard tank circuit. 
The advantages of the present invention are many, 


but include: 
1) Each resonant tank is directed to charge its capaci 


tor independent of any exterior load being connected to 
it, thereby realizing the resonance charging conditions 
to the fullest. 


2) Each tank element is discharged through the load 
in a uniform manner with a common and unchanging 
polarity to the load (for DC operation). 
A discussion is presented here to amplify the advan 


tages summarized in the previous paragraphs; for it is 
here that the present invention demonstrates some of its 
advances in the art. 
By first controlling the current flow discharge rate of 


the resonant tank capacitor, and then controlling the 
discharge rate of the resonant tank inductor, the follow 
ing occurs. First, a non-resonant RC circuit, and then a 
non-resonant LR circuit, powers the load. Powering a 
load using non-resonant circuits is standard practice 
today in some power supplies, but any powering cir 
cuits are used independently of each other. In contrast, 
the present embodiment sequentially uses a non-reso 
nant RC circuit and a non-resonant LR circuit. Also, 
and more important, by discharging the elements of 
both resonant tank circuits in exactly half the time that 
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was allotted for resonant charging of the individual tank 
capacitors, twice the available current (and thus, corre 
spondingly increased power) is made available to the 
load in comparison to the situation in which each capac 
itor is discharged at its resonant charging rate. In fact, 
discharging each capacitor at its resonant charging rate 
would bring about very disastrous conditions for most 
loads. This is because series resonant conditions would 
come into play with its associated condition of reactive 
voltage increases which would be impressed across the 
load. 
By utilizing the MOSFETs 5, 6, 11, and 12 as variable 


resistors (functioning as constant current controllers) 
and decreasing their resistance exponentially from max 
imum to minimum during the "on' portion of the ap 
propriate minor interval, the following is accomplished: 
By decreasing the internal resistance to current flow 
within each tank capacitor's discharge circuit over the 
full minor interval in a manner that exactly counteracts 
and yet controls the decreasing voltage of the discharg 
ing tank capacitor, the load is presented with con 
trolled, even current. Thus, the load can react evenly, as 
if fed by a constant voltage, constant current source. 
Similarly, by decreasing the internal resistance within 
each tank inductor's discharge circuit over the entire 
minor interval in a manner that exactly counteracts and 
yet controls the decreasing voltage associated with the 
collapsing magnetic field, the load is again presented 
with controlled current. 


This advantage is accomplished by exactly matching 
the previous negative polarity to positive polarity sup 
plied by the tank capacitor (only now from the tank 
inductor) during the entire time frame in which induc 
tor magnetic field collapse is experienced. The different 
voltage potentials (-- 120V and neutral, or ground) 
required by the load to operate properly is first supplied 
by the tank 102 capacitor C2 during minor interval 301, 
then by tank 102 inductor L2 during minor interval 302, 
then by tank 101 capacitor Cl during minor interval 303, 
and finally by tank 101 inductor L1 during minor inter 
val 304; at which time minor interval 301 begins again 
and the entire sequence repeats. Again, it is as if a non 
changing, constant voltage source is being applied to 
the load. 


Each of the discharge time "minor intervals' is ex 
actly one-half the full tank charge time "major periods'. 
This fulfills the requirement of balancing the charge/- 
discharge ratio to obtain equilibrium within the circuit 
As described above, as the tank 102 components C2 and 
L2 are discharging through the load in a non-resonant 
manner, tank 101 is charging the capacitor Cl (which is 
not connected to the load) under parallel resonant con 
ditions. The individual series-connected discharge time 
rates are one-half the charge time rate, so that the dis 
charge current flow rate is twice as fast, thus affording 
the load twice the available current compared with a set 
of operating conditions where each discharge time rate 
is equal in time to each charge time rate. After the ele 
ments of tank 102 have discharged through the load, 
encountering only series resistive losses due to the con 
ductive paths, the inductor coil, tank diodes, and the 
load, they are disconnected from the load by MOS 
FETs 8, 9, 10, 11, and 12 as they receive neutral going 
-- 12 to 0 volt signals G, G, H, I, and J, respectively at 
their gates. At the same instant, the proper positive 
going gate voltages are applied to the appropriate tank 
101 MOSFETs (tank 101 having just completed reso 
nant charging of its capacitor CI), and the cycle of 
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18 
powering the load during the second major period 334 
during minor intervals 303, 304, (from the elements of 
tank 101) can begin. 


In summary, the described embodiment has the fol 
lowing features: 
The ability to use reactive power to completely 


power a load through the process of controlled current 
flow from alternately employed series non-resonant LR 
and RC circuits of which the L and C components, 
during the charging cycle, form a parallel resonant tank 
circuit. 
The ability to utilize the natural magnification char 


acteristics of a resonant tank circuit to bring about the 
full charge condition of a capacitor through a circuit 
path other than only through the current's voltage 
source (as in a series resonant circuit). 
The ability to double the effective available current 


to a load. This is accomplished by halving the available 
discharge time per element, from the capacitor and then 
from the inductor of each tank. 
The ability to continuously power a pseudo-series 


connected load by using two identical resonant tank 
circuits. One tank circuit's capacitor under resonant 
conditions is charged from an external voltage source 
while being isolated from the load. The other previ 
ously charged tank circuit's elements discharge (under 
controlled series circuit conditions as described above) 
through the load while being isolated from the external 
voltage source. 
The ability to continuously power a load with an 


electronic power supply that cannot suffer from the 
problem of voltage drop (a dropping or decreasing 
voltage potential experienced by known generators). 
The ability to continuously power a load with an 


electrical power source. The external voltage/current 
source (battery 118) supplies the necessary voltage and 
current to fulfill the power requirements to charge up 
Cl in tank 101 during the first major period. After the 
resonant charging of one of the two resonant tanks, the 
charged tank elements start to discharge through the 
load. 
As can be seen from the above description of circuit 


operations, the circuitry operates in both "best mode' 
cases of resonance. First, regarding series resonance, 
the illustrated embodiment has the ability to deliver 
maximum available power to a load. Second, regarding 
parallel resonance, the illustrated embodiment has the 
ability to charge a capacitor to act as a voltage potential 
source utilizing the absolute minimum amount of cur 
rent from an external current source. 


Additional circuitry may be added to the illustrated 
embodiment to utilize the ability of a DC "power' 
source to be non-discriminatory in its own power re 
quirements under the condition known as DC superpo 
sition. In this scenario, the resonant tank circuitry takes 
its required current and voltage from whatever source 
such as battery 118 and/or feedback controller 110, or a 
combination of both, as long as each has the correct 
voltage polarity and minimum required current. The 
system may be specifically designed to utilize feedback 
controller 110 for the primary (internal) DC voltage 
and current source, and may use battery 118 as an exter 
nal DC voltage and current source for the secondary 
DC source. 
The system exhibits maximum impedance to current 


flow from the point of view of looking out from the 
resonant tank circuit toward its voltage and current 
source, as any resonant tank circuit should. At the same 
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time, it powers the load as a series circuit would, with 
impedance to current flow coming only from line resis 
tance (determined by the size and other properties of 
the wire used in the discharge path). The system is not 
under series resonant conditions in the discharge mode 
because the discharge frequency is twice that of the 
charge frequency: 40 kHz versus the 20 kHz resonant 
frequency of the system. 
The dual, yet independent series LR and RC dis 


charge circuits making up tanks 101 and 102 have the 
ability to fulfill all electrical power requirements: each 
can supply the necessary voltage and current to each 
other as the internal system "power source', (feedback 
controller 110, gate signal generator and tank charger 
114, gate signal amplifier 116, and associated circuitry) 
that is charging the other tank circuit (which is charg 
ing under resonant conditions at 20 kHz) as a load in 
parallel to load 100. The reason for this condition is that 
the particular section of the system being charged under 
resonant conditions is connected (from a load-power 
requirements point of view) to the other part of the 
power supply that is powering load 100 at that instant. 
Only those resonant tank circuit components that had 
been previously charged up under resonant conditions, 
and were previously disconnected from the "internal' 
power source (the other tank circuit but not feedback 
controller 110) during this time frame is powering the 
total parallel load. In this usage of the term "load', the 
"internal' tank circuit control circuitry and the other 
charging tank circuit are a part of the total "load', not 
just load 100. 
Under conditions of resonance, "tunnel diodes', or 


"Esaki diodes', can be used in the resonant tank circuit, 
and all necessary outside current directly fed to the tank 
circuit itself can be eliminated. The reason is that a 
tunnel diode creates a condition known as "negative 
resistance'. The effect it can have upon the tank circuit 
in which it is placed is to reduce the effective pure 
resistance to an absolute minimum. Therefore, with an 
effective internal pure resistance at an absolute mini 
mum within the tank itself as described above, an abso 
lute minimum "line current" running through node 106 
is necessary. 
As shown in FIG. 2, two circuits are operating at the 


same time. In the first minor interval 301 (FIG. 3), tank 
101 is being charged, and is disconnected from load 100 
and feedback controller 110 as MOSFETs 2, 3, 4, 5, and 
6 are not conducting. Tank 101 is connected to the 
internal power source (feedback controller 110; gate 
signal generator and tank charger 114; and gate signal 
amplifier 116) through its diode on the positive 120V 
node 202 through node 106. MOSFET 21 provides the 
connection to the ground side. 
Tank 102's capacitor and then its inductor discharge 


through the "load' (which, for these purposes, is con 
sidered to include tank 101, the internal power source 
(feedback controller 110, gate signal generator and tank 
charger 114, gate signal amplifier 116, and parallel load 
100)). At this time, tank 102 is disconnected from the 
internal power supply (feedback controller 110, gate 
signal generator and tank charger 114, gate signal am 
plifier 116) because diode 216 at the positive terminal of 
capacitor C2 does not allow the capacitor to discharge 
directly to it. MOSFET 22, positioned between tank 
102 and the internal power source ground, has also been 
turned off, thus isolating tank 102 discharge circuitry 
from the internal and external power source grounds. 
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20 
In this manner, each discharging tank circuit compo 


nent forms both its own ground source and current 
source to load 100 and its parallel load made up of feed 
back controller 110, gate signal generator and tank 
charger 114, gate signal amplifier 116, and the other 
tank circuit. MOSFETs 11 and 12, each receiving a 
exponential gate signal, control the amount of current 
allowed to be delivered to the loads as described earlier 
for the following reason. 


Current should be delivered in a steady, even manner 
to obtain the desired effect of powering the load evenly. 
An evenly applied amount of current supplied to a 
steady and unchanging load will allow the proper, even, 
designed voltage drop to be developed across the load. 
The availability of current flow (up to a predetermined 
maximum amount as determined by the dual tank circuit 
components and discharge circuitry) applied to a 
changing load; either resistive, inductive, capacitive, or 
a combination thereof, can power that load as supplied 
by the system. Because "current flow" (and not volt 
age) is the "common denominator" in all four load 
conditions listed above, the various different voltage 
drops; and their individual phase relationships at the 
individual loads can be developed by the various loads 
as required. The present system utilizes the ability of a 
power MOSFET to be used as a variable resistor in 
controlling the current flow rate. The present system 
controls the current flow rate supplied to the load by 
decreasing its resistance to current flow in a manner 
that is an exact correlation to the dropping source volt 
age being supplied first by tank capacitors and then tank 
inductors. This arrangement delivers the correct flow 
of current needed to pass through and as required by the 
load. As the voltage of, first, the tank capacitor and then 
the tank inductor, drops, the controlling MOSFETs' 
internal resistance also must drop. 


During the first minor interval 301 (FIG. 3) the dis 
charging of the tank 102 capacitor C2 supplies the nec 
essary difference of potential between its terminals to 
cause current flow through the parallel loads, as con 
trolled by MOSFET 11. 


During the second minor interval 302 (FIG. 3) the 
collapsing magnetic field of the tank 102 inductor L2 
supplies the necessary difference in potential between 
its poles to cause current flow through the load, as 
controlled by MOSFET 12. 


During minor intervals 303 and 304 (FIG. 3), the 
above described current flow occurs again. Tank 101 
powers the "load' (which now includes both tank 102 
and the internal power source as described previously), 
Tank 101 capacitor Cl is disconnected from gate signal 
generator and tank charger 114 through node 106 by 
diode 206 at C1's positive terminal, thus not allowing Cl 
to discharge back into itself, MOSFET 15 being turned 
off, and by the non-conducting ground controlling 
MOSFET 21 being turned off. MOSFET controls the 
discharge time of capacitor Cl, in the same manner as 
MOSFET 11 controls the discharge time of capacitor 
C2. MOSFET 6 controls the decay time of the magnetic 
field of inductor Ll, in the same manner as MOSFET 12 
controls the decay time of the magnetic field of induc 
tor L2. MOSFETs 8, 9, and 10 are turned off to allow 
tank 102 to charge capacitor C2 to the applied 120 volts 
supplied from the gate signal generator and tank char 
ger 114. 


Modifications and variations of the above-described 
embodiments of the present invention are possible, as 
appreciated by those skilled in the art in light of the 
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above descriptions. It is therefore to be understood that, 
within the scope of the appended claims and their 
equivalents, the invention may be practiced otherwise 
than as specifically described. 
What is claimed is: 5 
1. A power supply for supplying power to a load, the 


power supply comprising: 
a) a first tank circuit having a resonant frequency; and 
b) a second tank circuit having a resonant frequency 


substantially identical to the resonant frequency of O 
the first tank circuit; 


wherein the two tank circuits are constructed and 
adapted to function repetitively in two major peri 
ods, 
A) in the first major period, the first tank is discon 


nected from powering the load and the second 
tank supplies power to the load and charges the 
first tank; and 


B) in the second major period, the second tank is 
disconnected from powering the load, and the 
first tank supplies power to the load and charges 
the second tank. 


2. The power supply of claim 1, further comprising: 
c) a plurality of switches for selectively interconnect- 25 


ing the tank circuits and the load; and 
d) a gate signal generator for generating gate signals 


for controlling the switches. 
3. The power supply of claim 2, further comprising: 
e) a gate signal amplifier, receiving the gate signals 30 
from the gate signal generator, for producing am 
plified gate signals which are connected to the 
switches. 


4. The power supply of claim 2, further comprising: 
f) a tank charger for providing power to the first and 35 


second tank circuits; 
g) a battery for selectively providing power to the 


gate signal generator and tank charger; and 
h) a feedback controller, connected between the load 
and the tank charger, for selectively providing 40 
additional power from the tank circuits to the gate 
signal generator and tank charger. 


5. The power supply of claim 4, further comprising: 
at least one regulator circuit, responsive to either the 


battery or the feedback controller, for producing 45 
regulated voltage used by the gate signal generator 
and the tank charger. 


6. The power supply of claim 4, wherein: 
the tank charger includes: 


1) a step down circuit for converting a regulated 
voltage from the at least one regulator circuit to 
a voltage smaller than the regulated voltage; and 


2) a step up circuit, responsive to an output of the 
step down circuit, for producing a tank drive 55 
voltage which is larger than the regulated volt 
age; 


wherein the first tank circuit and the second tank 
circuit are responsive to the tank drive voltage. 


7. The power supply of claim 2, wherein the gate 60 
signal generator includes: 
a circuit for producing a plurality of minor interval 


signals, only one of which is active at the same 
time, the one of the minor interval signals which is 
active scans successively and repetitively among 65 
the plurality of minor interval signals, the scanning 
being completed in a period of time substantially 
equal to the two major periods. 
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8. The power supply of claim 7, wherein the circuit 


for producing the plurality of minor interval signals 
includes: 


a demultiplexer having first, second, third, and fourth 
minor interval outputs, wherein: 
1) the first and second outputs being successively 
active during respective first and second minor 
intervals in the first major period; and 


2) the third and fourth outputs being successively 
active during respective third and fourth minor 
intervals in the second major period. 


9. The power supply of claim 2, wherein the gate 
signal generator includes: 


a circuit for producing first and second major period 
signals, wherein: 
1) the first major period signal being active during 
the first major period and inactive during the 
second major period; and 


2) the second major period signal being active dur 
ing the second major period and inactive during 
the first major period. 


10. The power supply of claim 1, further comprising 
a timing circuit for an AC load, the timing circuit for 
the AC load including: 


a sinusoidal generator for generating a first sinusoidal 
signal of a first magnitude; 


a first circuit for converting the first sinusoidal signal 
into two oppositely phased sinusoidal half-waves; 


a second circuit for converting the first sinusoidal 
signal into two oppositely phased square waves; 
and 


a conversion circuit, responsive to the first circuit and 
second circuit, that, under control of the square 
waves, combines the two sinusoidal half-waves 
into a full wave sinusoid of a second magnitude, the 
full wave sinusoid being applied to the AC load. 


11. The power supply of claim 1, wherein: 
each of the first tank circuit and the second tank 


circuit includes: 
1) a first node and a second node; 
2) a first pathway between the first node and the 
second node including a series-connected induc 
tor, a first intermediate node, and first switch; 


3) a second pathway between the first node and the 
second node including a capacitor; and 


4) a third pathway, connected between the first 
intermediate node in the first pathway and the 
second node, the third pathway including a sec 
ond switch; 


wherein the first and second switches govern current 
flow within and through the first and second tank 
circuits. 


12. The power supply of claim 11, wherein: 
each of the first tank circuit and the second tank 


circuit further has associated with it: 
5) a fourth pathway connecting the first intermedi 


ate node with a first terminal of the load via a 
third switch; and 


6) a fifth pathway connecting the first node to the 
first terminal of the load via a fourth switch. 


13. The power supply of claim 11, wherein: 
each of the first tank circuit and the second tank 


circuit has associated with it: 
7) a constant current controller connected between 


a second terminal of the load and the first node. 
14. The power supply of claim 13, wherein the con 


stant current controller includes: 
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two MOSFETs which operate in linear regions so as 
to control current which enters the first node. 


15. A power supply for supplying power to a load, 
the power supply comprising: 


a) a first tank circuit having a resonant frequency, the 5 
first tank circuit comprising a first capacitor and a 
first inductor which substantially determine the 
resonant frequency of the first tank circuit; 


b) a second tank circuit having a resonant frequency 
substantially identical to the resonant frequency of 10 
the first tank circuit, the second tank circuit com 
prising a second capacitor and a second inductor, 
which substantially determine the resonant fre 
quency of the second tank circuit; 


c) a plurality of constant current controllers for con- 15 
necting the tank circuits to the load; and 


d) a set of switches for selectively interconnecting the 
tank circuits, constant current controllers and load; 
wherein the tank circuits, constant current control 
lers and switches ar constructed and arranged to 20 
function in first and second major periods, each of 
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the first and second major periods comprising first 
and second minor intervals, wherein: 
1) the first minor interval of the first major period 


defines an interval during which the second ca 
pacitor is providing power to the load and is 
charging the first tank circuit; 


2) the second minor interval of the first major per 
iod defines an interval during which the second 
inductor is charging the first tank circuit and 
providing power to the load; 


3) the first minor interval of the second major per 
iod defines an interval during which the first 
capacitor charges the second tank and provides 
power to the load; and . 


4) the second minor. interval of the second major 
period defines an interval during which the first 
inductor charges the second tank and provides 
power to the load; 


wherein the switches control the timing of the minor 
intervals and major periods. 







Hz (wall-power)" ratio of over 150% "over-unity":
---   that didn't violate any Laws of Physics.
The system didn't violate any "Laws" --because it "worked" the very same way that
every "radio station to radio station tuning circuit" found in every AM or FM radio
manufactured after Tesla invented and applied for his US Patent for the radio:
---   on Mar. 20th. 1900
---   over 124 years ago.
For reasons only known to them: Washington State Officials running this state - from
Governor Inslee on down - have refused (save for State Senator Andy Billig - who
ended accomplishing nothing:
---   refused to even acknowledge that they received the information I sent them.
This is what they have refused acknowledging.
The POD MOD is:
---   totally solid-state / no "fuel of any kind or type" required / environmentally clean- it
emits nothing / small - 2.5 cu. ft. / lightweight - 30 lb.
---   modular / inexpensive to produce - less than $2000 per unit / "stand-alone - it has
it's own on-board "start-up" power source:
---   does not require a connection to any external power source at any time / does not
require "recharging" at any time
---   can have multiples of units connected together  for larger / higher output power
levels -- just like the 7,920 batteries in a TESLA  Model S Plaid.
The POD MOD has a "selectable" VDC or VAC / continuous / "over-unity" electric
output power levels:
---   24 VDC;  48 VDC;  72 VDC;  120 VDC;  230 VDC (reduced from 240 VDC);  240
VDC;  260 VDC;  330 VDC (reduced from 380 VDC);    360 VDC (reduced from 380
VDC);  380 VDC;  400 VDC;  and 480 VDC.
"Selectable" VDC outputs can be DC / AC (PWM) inverted to the following VAC
continuous / "over-unity" / electric power output levels:
---   120 VAC;  230 VAC;  240 VAC;  260 VAC;  330 VAC;  360 VAC;  380 VAC;  400
VAC;  and 480 VAC.
All VAC output levels will have the following:
---   the correct number of output phases / output voltage / output frequency / and
output amperage level
---   400 VDC / 480 Amps, or
---   3-phase / 400 VAC / variable frequency / 160 Amps per phase (480 Amps total) is
available for all moving vehicle power - because:
The POD MOD has been designed to be manufactured and installed - either as a
single unit - or in multiples as required either:
a.)   "at" any existing or new "stationary" location; i.e., any home; apartment; office-
space (in each floor's power room per occupant);
commercial; or industrial-site -- in Washington State / the US / and world-wide, or:
b.)   "in" any existing or new "movable" vehicle - be it battery or internal combustion
engine (of any kind or type) powered  - by retrofitting-repowering each vehicle with
either directly connected AC power as required, or with AC power AC motor(s) as
required - be that vehicle on land / "in" or "on" the seas / or in the air as a propeller(s)
; rotor(s) of hi-bypass jet powered private or commercial aircraft (can you say Boeing)
---   making available:
b1.)   unlimited range of travel and / or movement, and;



b2.)   unlimited time of travel and / or movement.
Remember Mr. Butler - who suddenly passed away soon after retiring from his
beloved BPA -- way too soon:
While giving me a tour of the Priest Rapid and then Wanapum Dams on the Columbia
River - he realized  the following: we could use POD MOD power units to retrofit-
repower any and all existing Hydro powered dam sites - along with all existing "heat-
sourced" (including Atomic) high voltage electric power plants by:
---   installing multiples of "rack-mounted" POD MOD units against the interior walls of
each site's Turbine Hall(s):
---   connecting the new / clean / matching output power through the control room(s)
to the existing connected power grid(s):
---   allowing for the shutting down / turning off / of "only the polluting power source(s)
and revolving generator(s)" - while allowing each site:
---   to continuously produce it's  full / maximum output level / 24 - 7 / 365 days a year
-- which they can't do now due to reduced winter snowpack levels - which are only
going to get worse.
---   and keeping the site - and all of the jobs - going past any "termination date" due
to pollution considerations.
Simply stated: -- the POD MOD technology makes everything, including all
renewables / used to produce electricity and power vehicles:
---   redundant  - full stop.
Finally: "Nick" and I designed the POD MOD specifically to combat something that he
had found while researching some Oil and Gas Industry in the early '80s..
What he had stumbled across - was the earlier research done by Oil and Gas
Industry scientist / "participants" - where they found that "...there was a chance..." 
that their product lines could cause something called Climate Change... (paraphrase).
Well guess what happened.
IF you want any reason to tell the out going Governor -- to "rethink his position" which
I've cleaned up for possible public viewing -- you've got it --  because of the following:
Irrespective of the fact that the US/DOE-IPO Title 17 specifically "denies" the POD
MOD technology from any US Government funding - not because it doesn't work --
but because:
---   it hasn't been "commercialized" i.e., "front-end debt loading" via the standard
means of financing presently in vogue / has not been "accepted" as a "standard
means" of producing electricity.
All commercial size / remotely located installations" - require connection to our aging /
full to capacity / FERC controlled / 5 year back-logged / power grids -- including any
Wind Turbines installed at Horse Heaven.
A POD MOD (or multiples as required) - can be installed and connected, by our "not-
for-profit" 501(c)(4):
---   to any power utility / power grid / connected "stationary" or "movable / vehicle"
location:
---   just as any other "emergency generator" can be installed.
And if there is no "...contract for power..."  in place:
---  that "stationary" or "movable/ vehicle" location --  is not legally required to use any
of the "available" electricity from either a "connected power utility or power grid.
I won't do this at present -  as I believe it is going to "hit the fan" / politically and
economically / here in the State of Washington - and across the US:



---   when it becomes known that the electric bill payers and vehicle fuel purchasers in
this state (and the US) - have been denied the following:
---   long term (10 -30 year) / extremely low - set rate - with only inflation connected
increases / 
---   $0.10 "per hour" / $72 per 30 day month per POD MOD / standard billing / without
any installation costs for single home locations and negotiated installation costs for
commercial and industrial installations / clean electricity.
If the US/DOE-PPA can make this available to single "stationary" location owners
(with all installation costs on the site owner) -- we will go better.
Europe is going to get the economic benefits - first - because the State Governor -
would not allow himself to be contacted on this.
I'm going to be converting my vehicles and my home s soon as I can -- because I am
sick and tired of Politicians that are married to the idea of "Profits first / the good 'ol
consumer will pick up the tab".
I'm supplying the following:
1.)   EC President von der Yelen's request letter,
2.)   Northwest Laboratories of Seattle test affidavit (two pages)
Had the licensed Electrical Engineer doing the testing - followed the specific
instructions given him -- as noted on page two of the affidavit:
---   the total "output power" to "input power" ratio, i.e., what is the "over-unity" feature
of the POD MOD - would have been well over 400%.
The bottom two entries on page 2, i.e., 120 VAC / 60 Hz / 0.06 A  when compared to
the 75 VAC / 60 Hz / 0.03 A actually powering the generator's drive motor - creates
the "over-unity" / Tesla based /  electric condition allowing the POD MOD to "do what
it does". 
3.)   US Patent 5,146,395 -- and "Richard" is my legal first name
4.)   a photo of the finalized hand wired and tested design taken on Sept.19th. 2023 -
on my work space -- in my basement.
The electronics to the left and middle - are in transition to a single 7 x 8 professionally
manufactured pc-board status for up-to full voltage output Beta testing.
The POD MOD exists - and is "very well, thank you".
If any questions come up concerning the information here - please fee free to contact
me at your convenience -- as $1.2 Billion dollars - just for the purchase and
installation for something that Nick initially located -- shouldn't be put on the shoulders
of the rate payer - simply because the State Politicians and Governor didn't listen.
If you make known this information to the public -- there will be a reaction -- because
Frank Blethen, the present Publisher / owner of the Seattle Times:
---   is pulling a "Jay Inslee" - "...I don't see anything new' / don't hear anything new /
don't speak anything new..." move.   
Yours,
Scott McKie / The POD MOD Project
2846 NW 73rd. St.
Seattle, WA  98117-6253
(206) 782-0856
scotsman7@comcast.net  
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Dear Mr McKie, 

Thank you for your email of 28 January regarding your patent for solid-state electric power 

supplies. President von der Leyen has asked me to respond on her behalf as Head of the 

Research, Innovation, Digitalisation and Competitiveness Unit.  

The European Union offers strong financial support to research, innovation and deployment of 

technologies aimed at decarbonising energy systems and strengthening the security of supply. 

This is done through several funding programmes and instruments that benefit from substantial 

financial allocations. Two relevant examples are presented below: 

Horizon Europe is the EU’s key funding programme for research and innovation, helping to 

mature the technological readiness of innovative solutions. It currently has a budget of over 

EUR 95 billion, and tackling climate change is one of its primary objectives. More information 

can be found on the link below. Please refer to the ‘Climate, Energy and Mobility’ part of the 

programme, which would hold the most relevance for your areas of interest.  

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-

programmes-and-open-calls/horizon-europe_en.  

 

Additionally, the EU Innovation Fund is one of the world’s largest funding programmes for the 

demonstration of innovative low-carbon technologies, which bring European ‘value added’ and 

can significantly reduce GHG emissions. More information is available at: 

https://cinea.ec.europa.eu/programmes/innovation-

fund_en#:~:text=The%20EU%20Innovation%20Fund%20is,contribute%20to%20greenhouse

%20gas%20reduction.  
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I therefore encourage you to examine those funding opportunities and, if interested, get in 

direct contact with the management authorities of the programmes for further discussions and 

details. The web links above contain all the relevant information for helping you to take an 

informed decision.  

Yours sincerely, 

            Vincent BERRUTTO 

 

Head of Unit 
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57 ABSTRACT 
The present invention provides a power supply for 
supplying electrical power to a load. The power supply 
includes first and second tank circuits having a common 
resonant frequency, and functions repetitively in two 
"major periods." In the first major period, the first tank 
is disconnected from powering the load and the second 
tank supplies power to the load while charging the first 
tank. In the second major period, the second tank is 
disconnected from powering the load, and the first tank 
supplies power to the load while charging the second 
tank. The tank circuits are arranged with constant cur 
rent controllers and switches to function so that the 
major periods each include first and second minor "in 
tervals.' The first minor interval of the first major per 
iod defines a time during which the second tank's capac 
itor is providing power to the load and is charging the 
first tank circuit; the second minor interval of the first 
major period defines a time during which the second 
tank's inductor is charging the first tank circuit and 
providing power to the load. During the second major 
period's two minor intervals, the tank circuits perform 
functions identical to those performed in the first two 
minor intervals. 

15 Claims, 10 Drawing Sheets 
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1. 

POWER SUPPLY INCLUDING TWO TANK 
CIRCUITS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to power supplies for 

supplying electrical power to a load. More specifically, 
the invention relates to a high-efficiency power supply 
including plural tank circuits whose function and inter 
action are controlled by a set of specially controlled 
switches and constant current controllers. 

2. Related Art 
Power supplies including charge storage elements 

(or, more broadly, energy storage elements), are known 
in the art. 
For example, U.S. Pat. No. 4,628,284 (Bruning) dis 

closes a high-frequency, high-voltage supply involving 
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switching of transistors for, for example, magnetrons of 20 
microwave ovens. A "dead time' is provided between 
the intervals when one or the other of the transistors is 
off. 

U.S. Pat. No. 4,319,315 (Keeney, Jr. et al) discloses a 
DC-to-DC convertor with oppositely conducting tran 
sistor pairs. 

U.S. Pat. No. 3,886,429 (Maillard et al) discloses a 
symmetrical power pack for adapting to different 
sources. The power pack provides for alternate block 
ing and saturation of pairs of switching transistors. 

U.S. Pat. No. 4,748,311 (Thomas et al) discloses a 
chopper circuit having a push-pull frequency fo and 
parallel tuned circuit at 2xfo. A goal of the Thomas et al 
circuit is to reduce power loss in their switching means. 

U.S. Pat. No. 4,542,440 (Chetty et al) discloses a 
current sensor involving two power switches and two 
associated snubber circuits which operate 180 with 
respect to each other. 

U.S. Pat. No. 5,513,226 (Josephson) discloses a ballast 
inverter circuit which comprises two tank circuits. The 
two tank circuits operate at a common resonant fre 
quency. A pair of transistors are switched in opposition 
so as to operate in a push-pull manner. 

U.S. Pat. No. 4,709,323 (Lien) discloses a parallel 
resonant converter in which resonant circuitry recovers 
energy which would otherwise be lost in the circuit's 
switching operation. 

Efficiency of power supplies has been measured in 
terms of the amount of energy which is consumed inter 
nally, within the power supply itself. Of course, it is 
desirable to minimize the amount of energy which is 
consumed internally, as energy which is consumed in 
ternally cannot be delivered to the load. 
There is always a need to provide power supplies 

having greater efficiency. The present invention fulfills 
this need. 

SUMMARY OF THE INVENTION 

The present invention is a power supply for supply 
ing electrical power to a load. The power supply in 
cludes first and second tank circuits having a common 
resonant frequency, and functioning repetitively in two 
"major periods'. In the first major period, the first tank 
is disconnected from powering the load and the second 
tank supplies power to the load while charging the first 
tank. In the second major period, the second tank is 
disconnected from powering the load, and the first tank 
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2 
supplies power to the load while charging the second 
tank. 

In a particular embodiment, the inventive power 
supply may include a plurality of constant current con 
trollers, which may be metal oxide semiconductor field 
effect transistors (MOSFETs), for connecting the tank 
circuits to the load. The inventive power supply may 
also include a set of switches for selectively intercon 
necting the tank circuits, constant current controllers 
and load. 
The tank circuits, constant current controllers and 

switches are arranged to function in the first and second 
"major periods', each of which includes first and sec 
ond "minor intervals'. The first tank circuit comprises 
a first capacitor and inductor, whereas the second tank 
circuit comprises a second capacitor and inductor. The 
first minor interval of the first major period defines a 
time during which the second capacitor is simulta 
neously providing current flow through the second 
inductor, providing power to the load, and charging the 
first tank circuit; the second minor interval of the first 
major period defines a time during which the second 
inductor is simultaneously charging the first tank circuit 
and providing power to the load. The first minor inter 
val of the second major period defines a time during 
which the first capacitor simultaneously provides cur 
rent flow through the first inductor, charges the second 
tank, and provides power to the load; and the second 
minor interval of the second major period defines a time 
during which the first inductor charges the second tank 
and provides power to the load. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is better understood by reading the 
following Detailed Description of the Preferred En 
bodiments with reference to the accompanying drawing 
figures, in which like reference numerals refer to like 
elements throughout, and in which: 

FIG. 1 is a high-level block diagram schematically 
indicating an embodiment of the power supply accord 
ing to the present invention. 

FIG. 2 illustrates in greater detail the embodiment of 
FIG. 1. FIGS. 2A and 2B illustrate current flow during 
the first and second minor intervals associated with the 
first major period, as shown graphically in FIG. 3. 
FIGS. 2C and 2D illustrate current flow during the 
third and fourth minor intervals associated with the 
second major period, as shown graphically in FIG. 3. 
FIG. 3 is a Waveshape and Timing Diagram of cer 

tain voltage signals provided by the Gate Signal Gener 
ator to the control terminals (gates) of the switches and 
Constant Current Controllers of the embodiment 
shown in FIGS. 1 and 2 
FIG. 4 illustrates a preferred Gate Signal Amplifier 

shown in FIGS. 1 and 2, FIGS. 4A and 4B showing 
details thereof. 
FIGS.5A, 5B and 5C respectively illustrate details of 

a preferred Gate Signal Generator, Tank Charger, and 
AC Load Tining Circuit, as shown schematically in 
FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In describing preferred embodiments of the present 
invention illustrated in the drawings, specific terminol 
ogy is employed to describe preferred elements and 
circuits for the sake of clarity. However, the invention 
is not intended to be limited to the specific terminology 
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so selected, and it is to be understood that each specific 
element and circuit includes all technical equivalents 
which operate in a similar manner to accomplish a simi 
lar purpose. It is further understood that "gate signal 
generator and tank charger,' 'gate signal amplifier,' 
"feedback controller,' and "constant current control 
ler," are used in the Detailed Description to include all 
associated circuitry, but that the scope of the invention 
and the interpretation of claims elements should not be 
so limited. Also, "node", "path', "pathway" are under 
stood to be any suitable means to conduct electrical 
current from one circuit element or circuit to another 
and/or serve as a point where two or more such con 
ductors are connected together. The terms "path' and 
"pathway" to be broadly interpreted, and may include 
circuit elements other than conductive nodes. Accord 
ing to convention, positive current flow is described; 
however, it is understood by those skilled in the art that 
positive current flow, involving flow of negatively 
charged electrons in the opposite direction, is but a 
convention to which operation of the invention is not 
limited. 
FIG. 1 is a high-level block diagram of a preferred 

embodiment of the power supply according to the pres 
ent invention. The power supply is designed to provide 
power to a load 100. FIG. 2 illustrates the power supply 
embodiment in more détail. 
The power supply itself includes first and second tank 

circuits 101, 102, respectively. The tank circuits 101, 
102 are connected to a negative terminal of the load 100 
via respective constant current controller circuits 103, 
104 and isolating switch 13 (FIG. 2). 
A common node 105 connects, via isolating switch 14 

(FIG. 2), the positive terminal of the load to both tank 
circuits 101, 102. Tank circuits 101, 102 are connected 
via a common node 106 and dedicated paths 107, 108, 
respectively, to gate signal generator & tank charger 
114. The two terminals of the load are connected via 
respective pathways 220 and 222 to a feedback control 
ler 110 Feedback controller 110 is connected via respec 
tive pathways 226, 224 to gate signal generator & tank 
charger 114. Power is provided to the gate signal gener 
ator and tank charger 114 by either a feedback control 
ler 110 (which may be a MOSFET gate drive circuit) or 
a battery 118. Gate signal generator and tank charger 
114 oversees, via gate signal amplifier 116, the function 
ing of the constant current controller circuits 103,104, 
as well as various switches which are not specifically 
illustrated in FIG. 1. 

Various switches and constant current controller 
elements (which may be MOSFETs), as well as current 
direction controllers (preferably Schottky diodes), have 
been purposely omitted from FIG. 1 for the sake of 
clarity. Referring now to FIG. 2, the power supply of 
FIG. 1 is illustrated in greater detail. 

First tank circuit 101 is shown to comprise a variety 
of elements extending between two nodes 202,204. An 
inductor L1 is connected in series with a node 424, a 
switch 1 and a diode 38 between nodes 202, 204. Simi 
larly, a diode 206 is connected in series with a node 428, 
capacitor Cl and node 426 between nodes 202, 204. A 
diode 37 and a switch 2 are connected in series between 
node 424 (between inductor L1 and switch 1) and node 
426 (between capacitor Cl and node 204). 
Second tank circuit 102 is structured in a manner 

similar to tank circuit 101. Specifically, nodes 212, 214 
correspond to nodes 202, 204. Similarly, second induc 
tor L2 and second capacitor C2 respectively corre 
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4. 
spond to first inductor L1 and first capacitor Cl. Fi 
nally, switches 7 and 8, and diodes 42, 41, and 216 re 
spectively correspond to switches 1 and 2, and diodes 
38, 37, and 206. 

Diodes 206, 216 are oriented so as to allow current to 
flow from node 202, through respective nodes 428, 414, 
to respective capacitors Cl, C2. The positive terminals 
of capacitors Cl and C2 are connected, respectively, 
through nodes 428, 414, to diodes 206 and 216; the 
capacitors' negative terminals are connected, respec 
tively, through nodes 426,418 to nodes 204, 214. 
The polarity of inductors L1 and L2 varies with the 

interval of operation of the circuit. During the first and 
third minorintervals (described in greater detail below), 
associated, respectively, with the discharging of tanks 
102, 101 through their capacitors and inductors to load 
100, the terminal of the inductor which is connected to 
node 212 (first minor interval 301) or 202 (third minor 
interval 303) is the positive terminal; during the second 
and fourth minor intervals (described in greater detail 
below), this polarity is reversed. 
As briefly introduced in the discussion related to 

FIG. 1, the negative terminal of load 100 is connected 
through isolating switch 13 to respective tank circuits 
101, 102 via respective constant current controller cir 
cuits 103, 104. FIG. 2 illustrates the connection in more 
detail than FIG.1. Specifically, the negative terminal of 
load 100 is connected via node 402 to a diode 33 which 
in turn is connected to the input node 404 of constant 
current controller circuit 103. An output node 406 of 
constant current controller circuit 103 is connected to 
node 202 (within tank circuit 101). Diode 33 is oriented 
to allow current to flow from the negative terminal of 
load 100 through isolation switch 13 and node 402 to the 
constant current controller circuit 103. Constant cur 
rent controller circuit 103 includes two parallel-con 
nected constant current controller elements 5 and 6 
which may be MOSFETs. Regulation of the current 
passing through constant current controller elements 5 
and 6 is separately controlled by the gate signal genera 
tor in 114, described below. 

In a manner similar to the connection of isolation 
switch 13, node 402, diode 33, node 404, constant cur 
rent controller elements 5 and 6, node 406, and node 
202, the negative terminal of load 100 is connected to 
the second tank circuit 102 via isolation switch 13, node 
402, a diode 34, node 410, two parallel-connected con 
stant current controller elements 11, 12 which may be 
MOSFETs, node 412, and node 212. 
The positive terminal of load 100 is connected to two 

points within each of tank circuits 101,102. Specifically, 
the positive terminal of load 100 is connected via isola 
tion switch 14, nodes 105, a switch 3, and a diode 35 to 
node 428 between diode 206 and capacitor Cl. Also, the 
positive terminal of load 100 is connected via a switch 
14, node 105, a switch 4, and a diode 36 to node 424 
between first inductor L1 and switch 1. 

In an analogous manner, the positive terminal of load 
100 is connected via isolating switch 14, node 105, a 
switch 9, and a diode 39 to node 414 between diode 216 
and capacitor C2. Finally, the positive terminal of load 
100 is connected via isolating switch 14, node 105, a 
switch 10, and a diode 40 to node 416 between second 
inductor L2 and switch 7. 
Node 106, which was shown schematically in FIG. 1 

as commonly connected to tank circuits 101, 102, is 
more specifically illustrated in FIG. 2 to be connected 
to diodes 31 and 32. Diodes 31, 32 are connected 
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through respective switches 15, 16 to allow current to 
flow from node 106 to respective nodes 202, 212 within 
respective tank circuits 101, 102 only when those tanks 
are being charged. Node 204 (within tank circuit 101) 
and node 214 (within tank circuit 102) are connected to 
respective switches 21, 22 on respective pathways 107, 
108. The opposite terminals of switches 21, 22 and node 
106 are presented to gate signal generator and tank 
charger 114. Switches 21 and 22 operate in conjunction 
such that they are not both simultaneously connected to 
their respective tank circuits 101, 102. 
The negative and positive terminals of load 100 are 

connected via respective paths 220, 222 and switch 242, 
to feedback controller 110. Feedback controller 110 is 
connected via paths 224, 226 to the gate signal genera 
tor and tank charger 114. Path 224 is considered ground 
whereas path 226 is a DC voltage, typically -- 18 volts. 
Gate signal generator and tank charger 114 receives 

its power from either feedback controller 110 or a bat 
tery 118 (or other equivalent power source). Typically, 
the positive DC voltage input 232 of the gate signal 
generator and tank charger 114 is connected to the 
positive terminal 240 of battery 118. Similarly, ground 
input 230 of gate signal generator and tank charger 114 
is typically connected to the negative terminal 238 of 
battery 118. Switch 244 connects respective battery 
terminal 238,240 to gate signal generator and tank char 
ger 114 inputs 230, 232. 

In operation, gate signal amplifier 116 performs the 
function of amplifying the gate signals generated by 
gate signal generator in 114 and passed to it on paths 
indicated as 246. Gate signal amplifier 116 distributes 
the amplified signals to the gates of respective switches 
and constant current controllers which control the 
function of the inventive power supply. 

Switches 1-4, 7-10 and 21-22 may advantageously be 
implemented using metal oxide semiconductor field 
effect transistors (MOSFETs). As illustrated in FIG. 2, 
switches 3, 4, 9, 10, 21, and 22, may be implemented so 
that the source of the MOSFET is oriented toward the 
bottom of FIG. 2, and the drain of the MOSFET ori 
ented toward the top of FIG. 2. For switches 1,2,7, and 
8, the source of the MOSFET is oriented toward the 
top oright of FIG. 2 and the drain of the MOSFET is 
oriented toward the bottom or left. For MOSFET 
switches 5, 6, 11, and 12, the source is oriented toward 
the left and the drain is oriented toward the right of 
FIG. 2. The source of MOSFET 16 is oriented to the 
left, and the source of MOSFET 15 is oriented to the 
right. 
The gates of the MOSFETs are the controlling ele 

ments of the switches, and are provided, via the gate 
signal amplifier 116, with appropriate voltage signals 
from gate signal generator in 114. Isolation switches 13, 
14 may be advantageously implemented using mechani 
cal, vacuum, or solid state devices suitable for connect 
ing load 100 to, and disconnecting it from, the power 
supply. 

Constant current controller circuits 5, 6, 11, and 12 
may also be implemented as MOSFETs. However, 
these MOSFETs are not operated as binary switches. 
Rather, as indicated by the generic term "constant cur 
rent controller,' these MOSFETs may advantageously 
be operated in their linear regions, serving as current 
controllers. As illustrated in FIG. 2, the source of each 
constant current controller MOSFET may be con 
nected, via respective nodes 406, 412, to the top node 
202, 22 of the tank circuits 101,02. The drain of each 
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MOSFET may be connected, via respective nodes 404, 
410 to the diodes 33, 34. The gate of each MOSFET is 
connected to the gate signal generator & tank charger 
114 via gate signal amplifier 116. 

Regenerative feedback controller 110 (FIGS. 1 and 
2) is preferably implemented as a Vicor VI L53 Cy 
DC-to-DC converter, having 120 volts DC on the tank 
output (load) side, and a -18 volt DC output between 
paths 226 and 224. 

FIG. 3 is a waveshape and timing diagram illustrating 
signals produced by gate signal generator and tank 
charger 114 which controls the switches and constant 
current controller elements 1-12 and 21-22. 
As described above, the power supply includes first 

and second tank circuits. The tank circuits having a 
common resonant frequency, and function repetitively 
in two "major periods' 312 and 334 (FIG. 3). In the first 
major period 312, the first tank 101 is disconnected from 
powering load 100 and the second tank 102 supplies 
power to load 100 while charging first tank 101. In the 
second major period 334, second tank 102 is discon 
nected from powering load 100, and first tank 101 
supplies power to load 100 while charging second tank 
102. 
The major periods each include first and second 

"minor intervals.' The first minor interval 301 of first 
major period 312 defines a time during which the sec 
ond capacitor C2 is simultaneously providing power to 
load 100, is maintaining current flow through inductor 
L2, and is charging first tank circuit 101; the second 
minor interval 302 of the first major period 312 defines 
a time during which the second inductor L2 is charging 
first tank circuit 101 and providing power to load 100. 
The first minor interval 303 of the second major period 
334 defines a time during which the first capacitor Cl 
simultaneously charges second tank 102, maintains cur 
rent flow through inductor L1, and provides power to 
load 100; and the second minor interval 304 of the sec 
ond major period 334 defines a time during which the 
first inductor L1 charges second tank 102 and provides 
power to load 100. The timing of the minor intervals 
and major periods is controlled by the switches in the 
following manner. 
The first and second minor intervals of the first major 

period are followed immediately by the first and second 
minor intervals of the second major period. Conse 
quently, they may be referred to as first, second, third, 
and fourth consecutive minor intervals. The first 
through fourth minor intervals are illustrated in FIG. 3 
as elements 301, 302, 303, and 304, respectively. It is 
understood that the waveforms shown in FIG. 3 are 
repetitive, extending before and after the illustrated 
time segments. By convention, a high-level signal indi 
cates that a binary switch is "on' (conducting), with a 
"low" level indicating the binary switch is "off" (non 
conducting). The gate signal generator and tank char 
ger 114 generates these waveforms in the illustrated 
synchrony. 
For tank 101, waveform A is input to switches 1, 15, 

and 21 (FIG. 2) and 17 (FIG.5C). Waveform B is input 
to switches 2 and 3. Waveform C is input to switch 4. 
Waveform D is input to constant current controller 
element 5. Waveform E is input to constant current 
controller element 6. 

Similarly, for tank 102, waveform F is input to 
switches 7, 16, 22 (FIG.2) and 18 (FIG.5C). Waveform 
G is input to switches 8 and 9. Waveform H is input to 
switch 10. Waveform I is input to constant current 
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controller element 11. Finally, waveform J is input to 
constant current controller element 12. 

In the preferred embodiment, waveforms A and F are 
consecutively timed, positive-going square waves hav 
ing a 50/50 duty cycle and a nominal frequency of 20 
kHz. Waveforms B, C, G, and H are positive-going 
square waves having a 25/75 (25%) duty cycle at 20 
kHz. Waveforms D, E, I, and J, are positive-going ex 
ponential waves having a 25/75 (25%) duty cycle at 20 
kHz. The illustrated waveshapes are used with a posi 
tive voltage power supply. Not shown are the comple 
mentary negative waveshapes which could be used 
with a complementary negative power supply applying 
the same principles as the illustrated power supply. 
Only one of waveforms B, C, G, and H are active in 

a minor interval. Waveform G is active during the first 
minor interval; waveform H, during the second minor 
interval; waveform B, during the third minor interval; 
and finally, waveform c is active during the fourth 
minor interval. Waveforms I, J, D, and E are activated 
during the first, second, third, and fourth minor inter 
vals, respectively. These waveforms are carefully-con 
trolled analog waveforms, preferably exponential in 
shape, which regulate the amount of current supplied 
by respective constant current controller elements 11, 
12, 5, and 6, so as to control the current ultimately fed 
to the load 100 by respective tank circuits 102 and 101. 
The exponential waveforms may be generated in any 
suitable fashion, such as using analog networks or digi 
tally implemented waveform generators in a manner 
known to those skilled in the art. 
The flow of current in the circuit of FIG. 2 for start 

up operation during the first through fourth minor in 
tervals is now described. The function of the various 
circuit components is the same as during steady-state 
operation, described more fully below. 

During start-up, switches 13 and 14 are opened, iso 
lating load 100 from the power supply. Switch 244 is 
closed, providing power from battery 118 (or an equiva 
lent power supply) to the gate signal generator and tank 
charger 14. Switch 242 is also closed, thus connecting 
feedback controller 110 to the output of the tanks, 
which, under steady-state operation, serves load 100 as 
well as feedback controller 110. The gate signal genera 
tor and tank charger 114 is turned on and, simulta 
neously, switches 1, 8, 9, 11, 15, and 21 are turned on 
and switches 4, 6, 7, 16, and 22 are turned off. Thus 
begins the charging of tank 101 during major period 
312, minor interval 301 (FIG. 3). 
Tank 102 has no charge at this time, consequently, it 

cannot perform its steady state operation which is to 
provide power to load 100 and charge tank 101. The 
switches of tank 102 are, however, connected during 
startup in the same sequence as they would be during 
steady-state operation. 

Since only tank 101 needs to be charged initially 
during startup, power only needs to be routed from 
battery 118 (or equivalent power supply) through gate 
signal generator and tank charger 114, tank 101, and 
feedback controller 110, finally returning to the gate 
signal generator and tank charger 114. 
At the end of minor interval 301/beginning of minor 

interval 302, switches 8, 9, and 11 are turned off and, 
simultaneously, switches 10 and 12 are turned on. At the 
end of minor interval 302, major period 312/beginning 
of minor interval 303, major period 334, switches 1, 10, 
12, 15, and 21 are turned off, and, simultaneously, 
switches 2, 3, 5, 7, 16, and 22 are turned on, during 
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which tank 101 discharges through feedback controller 
110 and gate signal generator & tank charger 114 to 
begin charging tank 102. Finally, at the end of minor 
interval 303/beginning of minor interval 304, switches 
2, 3, and 5 are turned off and, simultaneously, switches 
4 and 6 are turned on. At the end of major period 334, 
both tanks continue in their respective charge/dis 
charge sequence, as indicated in FIG. 3. 

During both major periods and all four minor inter 
vals, gate signal generator and tank charger 114, 
through gate signal amplifier 116, provides the neces 
sary voltage signals to the switches in order to allow 
them to control the charging and discharging of tanks 
101, 102 according to the timing sequence presented in 
FIG. 3. At the end of major period 312, isolation 
switches 13 and 14 can be closed, providing power to 
load 100. 
Operation during steady-state conditions will now be 

described. Special reference is made to FIGS. 2A-2D 
which respectively illustrate current flow during the 
four consecutive minor intervals. 

During the first minor interval 301, capacitor C2 
simultaneously maintains current flow through inductor 
L2, charges tank circuit 101, and provides power to the 
load 100. Current passes from the positive terminal of 
C2 through node 414, diode 39, switch 9, node 105 and 
switch 14 to the positive terminal of load 100. From the 
negative terminal of load 100, current passes through 
node 402, diode 34, node 410, MOSFET 11, and node 
412 to re-enter tank circuit 102. Current then passes 
through inductor L2, node 416, diode 41, MOSFET 8, 
and node 418 to return to the negative terminal of ca 
pacitor C2. 

It is understood that, within tank circuit 101, an inter 
nal tank current is flowing in a clockwise direction (as 
viewed in FIG. 2A). 
At the same time, tank circuit 101 is being charged. 

Current flows from gate signal generator and tank char 
ger 114 through node 106, diode 31, switch 15, node 
202, diode 206, and node 428 to capacitor Cl. Current 
continues to flow from the opposite (negative) terminal 
of C through node 426, switch 21, along path 107 be 
fore returning to the gate signal generator & tank char 
ger 114. 
Feedback controller 110 receives some of the current 

from node 432 through switch 242, along path 222, with 
current passing along path 226 to gate signal generator 
& tank charger 114. Current also passes from gate signal 
generator & tank charger 114 along path 224, through 
feedback controller 110, along path 220, through switch 
242, node 402 and switch 13 to the negative terminal of 
load 100. 

In the second minor interval 302, inductor L2 pro 
vides power to load 100 while charging tank circuit 101. 
Specifically, current passes from conductor L2 through 
node 416, diode 40, switch 10, node 105 (432), and isola 
tion switch 14 to the positive terminal of load 100. Cur 
rent then passes from the negative terminal of load 100 
through isolation switch 13, node 402, diode 34, node 
410, constant current controller MOSFET 12, and node 
412 before returning to inductor L2. The description of 
currents during this second minor interval 302 is other 
wise identical to the description of those in the first 
minor interval 301. 
During the third minor interval 303, a process occurs 

which is a repeat of that in the first minor interval 301, 
with tank 101 supplying power to load 100, tank 102, 
and associated circuitry. Capacitor Cl within the first 
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tank circuit 101 now provides power to the load and 
charges the second tank circuit 102. Specifically, cur 
rent flows from the positive terminal of capacitor Cl 
through node 428, diode 35, switch 3, node 105 (432), 
and isolation switch 14 to the positive terminal of load 
100. Current then flows from the negative terminal of 
load 100 through isolation switch 13, node 402, diode 
33, node 404, constant current controller MOSFET 5, 
nodes 406, 202, inductor L1, node 424, diode 37, switch 
2, and node 426 before returning to the negative termi 
nal of capacitor Cl. 

Inside tank circuit 102, an internal resonant current 
flows in a clockwise direction, as viewed in FIG. 2C. 
Current flows from gate signal generator and tank char 
ger 114 through node 106 (408), diode 32, switch 16, 
node 212, diode 216, and node 414 to the positive termi 
nal of capacitor C2. Current also flows from the nega 
tive terminal of capacitor C2 through node 418, switch 
22, along path 108 before returning to gate signal gener 
ator and tank charger 114. 

Current flows from node 432 and switch 242 along 
path 222 to feedback controller 110, and then along path 
226 to the gate signal generator and tank charger 114. 
Current returns along path 224 through the feedback 
controller 110 through switch 242 along path 220 to 
node 402. 

During the fourth minor interval 304, inductor L1 
provides power to the load and charges the second tank 
circuit 102. Specifically, current flows from the positive 
terminal of inductor L1 through node 424, diode 36, 
switch 4, node 105 (432), and isolation switch 4 to the 
positive terminal of load 100. Then, current flows 
through isolation switch 13, node 402, diode 33, node 
404, constant current controller MOSFET 6, and nodes 
406, 202 to return to the negative terminal of inductor 
L1. Other current flow in the circuit during the fourth 
minor interval 304 is identical to that described above, 
with respect to the third minor interval 303. 

Appropriate gate control signals are sent fron the 
gate signal generator & tank charger 114, along path 
246, to gate signal amplifier 116, and then on to the 
gates of MOSFETs 1-12, 21, 22, according to the tim 
ing and waveshape diagram FIG. 3. 

Specific values which have been found advantageous 
for various components in FIG. 2 are provided in the 
following Table. However, it is to be understood that 
substitutions of and variations upon the following com 
ponents, component values, component types, and pa 
rameter ranges may be made by those skilled in the art 
while still remaining within the spirit and scope of the 
present invention, as defined by the claims which fol 
low this specification. 

TABLE ONE 
Elenent Implementation 
Switches 1-4 IRF350 MOSFETS (400 volt, 60 amp pulsed) 
Switches 7-0 IRF350 MOSFETS (400 volt, 60 amp pulsed) 
Switches 2-22 IRF64.1 MOSFETS (50 volts, 72 amps 

pulsed) 
IRF350 MOSFETS (See above) 
IRF350 MOSFETS (See above) 

Switches 15-16 
Constant current 
controllers 5-6 
Constant current 
controlliers 1-12 

IRF350 MOSFETs (See above) 

Diodes 206,216 IRF6OHFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 

Diodes 31, 32 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 

Diodes 33, 34 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
Fast Recovery) 

Diodies 35-38 IRF60HFU(R)200 (200 volts, 60 amps-(Super 
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TABLE ONE-continued 

Eienent Implementation 

Fast Recovery) 
Diodes 39-42 IRF6OHFU(R)200 (200 volts, 60 amps-(Super 

Fast Recovery) 
MICROTRAN SLA-23-F (Toroid/21 uH 
G 30 amps) 
COMPONENTS RESEARCH 3.14 uRF/600 
volts/30 amps G 200 kHz 

(IRF = International Rectifier Co.) 

Inductors Ll, L2 

Capacitors C1, C2 

Referring now to FIGS. 4, 4A, and 4B, the gate signal 
amplifier 116 (FIGS. 1 and 2) is illustrated in more 
detail. In particular, gate signal amplifier 116 is shown 
to be an array of a plurality of drivers and pre-drivers. 
Various signals which pass along paths 246 from gate 
signal generator 114 to the gate signal amplifier 116 
(FIGS. 1 and 2) are input to respective drivers/pre 
drivers. The details of the generation of the various 
signals which travel along path 246 are described be 
low, with reference to FIG. 5A. 

Referring to FIG. 4, the signals which pass on paths 
246 to the gate signal amplifier 116 are shown diverging 
to respective drivers and pre-drivers. The signals enter 
ing from the left of FIG. 4 ar those signals A-J which 
are illustrated in FIG. 3. Each of the FIG. 3 signals 
generated in FIG. 5A is input to one of two circuits, the 
two circuits being respectively illustrated in FIGS. 4A 
and 4.B. The circuits shown in FIGS. 4A and 4B are 
shown in block form in FIG. 4, for purposes of clarity. 
Each of the blocks shown in FIG. 4 drives a respective 
gate of a MOSFET switch or constant current control 
ler shown in FIG. 2. 

Signals D, E, I, and J drive constant current control 
lers 5, 6, 11, and 12, and are analog signals. The circuit 
shown in FIG. 4A is used for these analog signals. Most 
of the signals shown exiting to the right of FIG. 4 are 
binary signals, the binary signals being input to MOS 
FETs which function as on-off switches. The circuit 
shown in FIG. 4B is used for these binary signals. 

Referring to FIG. 4A, four series-connected elements 
401, 402, 403, 404 are illustrated. The first element 401 
is a constant current controller MOSFET gate input 
signal driver which is preferably implemented as an 
International Rectifier IR2129. The gain and drive 
characteristics of the driver 401 are determined by fixed 
and adjustable resistors which are connected and ad 
justed in accordance with manufacturer's specifications 
provided in published data sheets. 

Driver 401 drives the input of a MOSFET opto-isola 
tor pre-driver comprising elements 402, 403, and 404. 
Element 402 is preferably a CD401.07BEX, and element 
403 is preferably an HCPL-2231. Elements 402, 403 
effectively provide electrical isolation through use of 
optical isolation technology. A final MOSFET gate 
driver 404 is indicated, although it is optional in many 
embodiments. 

It is understood that each of elements 401-404 are 
provided with regulated power (-12 volts DC and 
- 12 volts DC from FIG. 5B). 

Referring now to FIG. 4B, series-connected elements 
412, 413, and 414 are illustrated. These elements corre 
spond respectively to elements 402, 403, and 404 (FIG. 
4A). Because the circuit in FIG. 4B does not drive a 
constant current controller MOSFET gate, no element 
corresponding to FIG. 4A element 401 is required. 
Otherwise, the function of FIG. 4B is substantially the 
same as that of FIG. 4A. 
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Referring now to FIG. 5A, the gate signal generator 
(part of element 114 in FIGS. 1 and 2) is illustrated. A 
square wave generator 527 produces a 200 kHz square 
wave output, nominally 1 volt in magnitude and having 
a 50/50 duty cycle. The square wave generator 527 may 5 
be implemented using a Texas Instruments 
SN74LS624N voltage controlled oscillator. 
The output of square wave generator 527 is received 

by a frequency divider 533, a divide-by-10 element, 
which produces a 20 kHz square wave. The implemen- 10 
tation of divide-by-10 element 533 is preferably a Mo 
torola MC74HC4017 synchronous counter. 
The 20 kHz square wave output by divider 533 is 

input to the clock input of a first D flip-flop 534A. The 
non-inverting output of flip-flop 534A is input to the 15 
clock input of a second D-flip-flop 534B. The inverted 
outputs of flip-flops 534A, 534B are fed back to their 
respective D inputs. In this configuration, on the rising 
edge of each clock input, the respective outputs are 
toggled to the respective opposite states, as determined 20 
by the state of the inverted output during the previous 
cycle of the clock input. In this manner, each of the 
flip-flops 534A, 534B functions as a divide-by-2 fre 
quency divider. Thus, the output of flip-flop 534A is a 
10 kHz square wave, whereas the output of flip-flop 25 
534B is a 5 kHz square wave. 
The non-inverted output of flip-flop 534A is input to 

the CLK AB input of a counter 538, as well as to the 
less significant address input bit A0 of a demultiplexer 
537. The QAB output of counter 538 is input to the 30 
more significant address bit Al of demultiplexer 537. 
Also, the most significant counter bit QDB of counter 
538 is fed back to the CLKA input of the counter. 

Flip-flops 534A, 534B may be implemented as an 
RCA 249CD4013AE Dual D flip-flop chip. Demulti-35 
plexer 537 may be implemented as a Motorola 832100 
M74LS139T 1-of-4 Decoder/Demultiplexer chip. Fi 
nally, counter 538 may be implemented as a Motorola 
Dual 4-Stage Binary Ripple Counter, with a clock AB 
input being pin 15, the clock A input being pin 1, and 40 
the QAB and QDB outputs being pins 13 and 9, respec 
tively. 

Demultiplexer 537 has four outputs. Only one of the 
four outputs is active at the same time. The signals input 
to address inputs AO and All ensure that, at a suitable 45 
frequency to synchronize with the outputs of flip-flop 
534B, the demultiplexer signal which is active scans 
progressively from one output of the demultiplexer to 
the next. The labels 1, 2, 3, and 4 at the output of demul 
tiplexer 537 indicate the minor interval (as defined with 50 
reference to FIG. 3) in which the corresponding output 
is active. The presence of counter 538 ensures that no 
"lock-up' occurs and that the scanning of the active 
pulse is continuous and repetitive. 
The outputs of flip-flop 534B as well as the outputs of 55 

demultiplexer 537 determine the timing for all of MOS 
FETs 1-12, 15-16, and 21-22 (shown in FIGS. 1 and 2). 
These signals are labelled A-J at the right of FIG. 5A, 
and correspond to similarly labelled signals in FIG. 3. 
Also, the minor interval (1, 2, 3, or 4) during which each 60 
signal is active is also labelled, near the right of FIG. 
SA. 
The manner in which the outputs of flip-flop 534B 

and demultiplexer 537 determine these control signals is 
no described. The four outputs of demultiplexer 537 are 65 
input to respective logical inverters 539A, 539B, 539C, 
and 539D, which may be implemented as part of a Mo 
torola MC74HC04N Hex inverter chip. Modified (ex 

12 
ponentially shaped) outputs of inverters 539A, 539B, 
539C, 539D provide signals D, E, I, J, respectively, 
which control the gates of constant current controller 
MOSFETs 5, 6, 11, 12, respectively. 

It is understood from previous discussion that the 
signals D, E, I, and J are not binary signals, but are 
preferably exponential signals. To provide this expo 
nential wave shaping, a wave shaping element 536, 
which may be conceptualized as essentially an R-C 
wave shaper, is employed. In a preferred embodiment, 
wave shaper 536 may be an RCA CA324E, connected 
to the outputs of inverters 539A-539D in a manner 
readily implemented by those skilled in the art using 
published data sheets for the CA324E. 
To provide additional current boosting for the signals 

D, E, I, and J, the respective outputs of the demulti 
plexer 537 are input to the gates of four MOSFETs 
540A, 540B, 540C, and 540D. The drain-source path 
ways of these MOSFETs are connected between re- . 
spective wave shaped outputs of the inverters and 
ground. MOSFETs 540A, 540B, 540C, 540D are prefer 
ably implemented using Siliconix VN10KM N-Channel 
MOSFETs, rated at 60 volts and 1 amp (pulsed). Thus, 
the proper shape and power gate signals D, E, I, and J 
are provided via gate signal amplifier 116 (FIG. 4) to 
constant current controller MOSFETs 5, 6, 11, and 12. 
Meanwhile, the binary MOSFET gate signals A, F, 

B, C, G, and H are produced by Darlington drivers 
535E, 535F, 535A, 535B, 535C, and 535D, respectively. 
These Darlington drivers, preferably implemented as a 
Motorola ULN2003A Darlington Transistor Array, 
receive respective outputs from the non-inverted and 
inverted outputs of flip-flop 534B, and the respective 
outputs of inverters 539A, 539B, 539C, and 539D. 

All the signals exiting the right of FIG. 5A are sent to 
the gate signal amplifier 116 offered in detail in FIGS. 4, 
4A, and 4B, before controlling the timing and operation 
of the MOSFETs which are in the tank circuit shown in 
FIGS. 1 and 2. 

It is understood that the circuit elements illustrated in 
FIG. 5A are provided with proper power in the form of 
regulated voltage signals. The regulated voltage signals 
are generated on FIG. 5B. 

Referring now to FIG.SB, voltage regulators and the 
tank charger considered a part of element 114 (FIGS. 1 
and 2) are illustrated. The bottom of FIG.SB illustrates 
the connection between battery 118 (at the left of FIG. 
5B) and feedback controller 110 (at the right of FIG. 
5B). The difference between the unregulated 18 volts 
received from feedback controller 110 (FIGS. 1 and 2) 
and the unregulated 12 volts from the battery 118 
(FIGS. 1 and 2) is provided by a Zener diode 571, pref 
erably a 5.1 volt Zener used as a voltage shifter. Simi 
larly, a second Zener diode 572 is provided between the 
positive and ground lines 226, 224, the Zener diode 572 
preferably implemented as a 12.1 voltage Zener used as 
a voltage regulator. Finally, a third diode allows pas 
sage of current from battery 118 on path 230 to path 224 
to feedback controller 110. The third diode 573 is pref. 
erably implemented as a N914 functioning as a reverse 
polarity protector. 

Regenerative feedback controller 110 (FIGS. 1 and 
2) is preferably implemented as a Vicor DC-to-DC 
converter, having 120 volts DC on the tank output 
(load) side, and a +18 volt DC output between paths 
226 and 224. The Zener diode 572 ensures a 12 volt DC 
potential matches that from battery 118. 
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Regulated power is provided as follows. Referring 
again to FIG. 5B, a first regulator 524 is connected to 
ground and to the unregulated 12 volt input from bat 
tery 118 on path 232, through a voltage regulator 581. 
Voltage regulator 581 is preferably implemented as a 
7805. Regulator 524, preferably implemented as a 
Maxim MAX743 Dual Output Switch Mode Regulator 
operating with two Maxim LM78L 12 Linear Regula 
tors, produces regulated -- 12 volt DC and -12 volt 
DC outputs. The +12 volt DC output is input to a 
second regulator 533, which is preferably implemented 
as a 7805 UC8621 5 volt regulator. Regulators 524 and 
533 provide the regulated -- 12 volt DC, -5 volt DC, 
and - 12 volt DC levels to circuits in FIG. 5A, 5C, 4A, 
and 4B, in a manner readily appreciated by those skilled 
in the art. 
The tank charger portion of element 114 (FIGS. 1 

and 2) may be implemented as follows. In FIG. 5B, the 
tank charger circuitry which controls paths 106, 107, 
108 (FIGS. 1 and 2) is shown to comprise a series-con 
nected step down element 525, and a step up element 
526. Step down element 525 receives the 12 volt DC 
regulated power and steps it down through a series of 
12 series-connected diodes and an adjustable resistor to 
provide an output of +5.14 volts DC. Then, step up 
element 526, preferably implemented as an E12 
12-1.5150 ERG Inc. DC-to-DC voltage converter, 
produces a regulated 120 volt DC output. The output of 
step u element 526 provides power through node 106 
(also shown in FIGS. 1 and 2) to both tank elements 
101, 102. The ground lines leading to the respective 
tanks via switches 21 and 22 (FIG. 2) are shown as 
pathways 107, 108 (FIGS. 1, 2, 5B). 

Referring now to FIG. 5C, circuitry which provides 
timing for an AC load 100A is illustrated. This circuit is 
in contrast to that providing power to a DC load 100 
(shown in FIGS. 1 and 2). The circuit illustrated in 
FIG. 5C provides a 60 Hz, 120 volt RMS signal to the 
AC load 100A. 
More specifically, a 60 Hz sinusoidal oscillator 528 

produces a 1.0 volt 0-to-peak sinusoidal signal. Prefera 
bly, the sinusoidal oscillator is implemented as a Micro 
Linear ML2036 Programmable Sine Wave Generator, 
programmed to produce the above-mentioned signal 
applying information in published data sheets accompa 
nying the Micro Linear product. The sinusoidal output 
of oscillator 528 is input to a dual half-wave rectifier 
529. Half-wave rectifier 529 includes two diodes 529A, 
529B. The positive portion of the sine wave is passed 
along a top path to both a square wave generator 531 
and a first pre-driver 542A. Conversely, the negative 
portion of the sine wave is inverted by a unity-gain 
invertor before being input to a second square wave 
generator 532 and a fourth pre-driver 542D. Square 
wave generators 531, 532 are similarly constructed 
square wave generators which produce -- 12 volt 
square waves synchronous with their respective sinusoi 
dal inputs. The outputs of square wave generators 531, 
532 are input to second and third pre-drivers 542B, 
542C. Pre-drivers 542B, 542C produce -- 12 volt square 
waves substantially synchronous with their respective 
inputs. 
The unity-gain invertor is preferably implemented as 

an LM 318 configured for unity gain but opposite polar 
ity. Square wave generators 531, 532 are readily imple 
mented by those skilled in the art. Finally, pre-drivers 
542A, 542B, 542C, and 542D are constructed in accor 
dance with FIG. 4B. 
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14 
The outputs of pre-drivers 542A and 542D drive 

gates of respective MOSFETs 23, 24. MOSFETs 23, 24 
comprise the elements of a DC to 60 Hz half-wave 
convertor 549. The node between MOSFETs 23 and 24 
is the same as node 402 (FIGS. 1 and 2) which is at the 
negative side of DC load 100 (illustrated in phanton in 
FIG.5C). 
MOSFETs 17 and 18, with diodes 17A, 17B, 18A, 

and 18B collectively comprise a half-wave to full wave 
converter. 
The outputs of pre-drivers 542B and 542C drive gates 

of respective MOSFETs 17 and 18. The source of 
MOSFET 17 is connected to the source of MOSFET 24 
via series-connected diodes 17A and 18B. The node 
between diodes 17A and 18B is connected to a first 
terminal of the AC load 100A. Similarly, the source of 
MOSFET 18 is connected to the drain of MOSFET 23 
via series-connected diodes 18A and 17B. The node 
between diodes 18A and 17B is connected to a second 
terminal of the AC load 100A. 
The drain of MOSFET 17 is connected to the drain 

of MOSFET 18, their common connection being the 
node 105 (432) which is the node at the positive terminal 
of the DC load 100 (shown in phantom in FIG. 5C). 
MOSFETs 17, 18, 23 and 24 are preferably imple 

mented as IRF350's. Finally, Diodes 17A, 17B, 18A, 
and 18B are preferably implemented as 200-volt, 30A 
diodes functioning as reverse polarity protectors. 

In operation, the half-wave sinusoidal signals enter 
ing the gates of MOSFETs 23 and 24 are 180° out of 
phase with each other, thus allowing power passing 
from nodes 402 and 105 to pass through the AC load 
100A in oppositely phased time frames. The 85 volt 
peak voltage half-wave sinusoids provided by each of 
the MOSFETs 23, 24 arranged in opposite polarities 
thus provides a 60 Hz full wave 120 volt RMS output to 
the AC load 100A. 
The structure and operation of the preferred embodi 

ment of the present invention has been described. For a 
more conceptual understanding, the following descrip 
tion is provided. 
As described above, the preferred embodiment in 

cludes two tank circuits that are resonant at the same 
frequency. In the illustrated embodiment whose compo 
nents are listed above, the resonant frequency is 20 kHz. 
The tank circuits have identical associated drive sys 
tems, master-time-controlled by signals A and F (FIG. 
3) from gate signal generator and tank charger 114, 
operating at 20 kHz. Signals A and F are identical but 
oppositely phased positive-going, 50/50 duty cycle 
square waves. Each signal controls the time frame by 
which all other operations take place by controlling the 
grounding sequence between the tank circuits and their 
respective current source through respective grounding 
MOSFETs 21 and 22. Thus, alternation of functioning 
of the tank circuits is achieved. 
Regarding operation of tank 101, at the beginning of 

the first major period 312, at the beginning of the first 
minor interval 301; at the instant that MOSFET 21 
receives a positive going (0 to +12 volts) 50/50 duty 
cycle square wave gate voltage signal A, MOSFET22 
is receiving a neutral going (-- 12 volts to 0 volts) 50/50 
duty cycle square wave gate voltage signal F. Tank 101 
is thus connected to the gate signal generator and tank 
charger 114 and capacitor Cl is allowed to charge 
(under resonant conditions) where the inductive reac 
tance equals the capacitive reactance to V--voltage, 
which in the preferred embodiment is 120 volts. Page 
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4-134, Electricity One-Seyen, (Harry Mileaf, the totality 
of which is incorporated herein by reference) includes 
an explanation of parallel resonant tank circuit charging 
as generally understood by those skilled in the art. 
At the same time that MOSFET 21 receives its posi 

tive going square wave gate signal A, MOSFET 1 of 
tank 101 receives the same gate signal. This opens a 
current flow path within tank 101 including only resis 
tances associated with the inductor, MOSFET switch, 
diodes, capacitor and conductors connecting these 
components in series. The series resistance includes: the 
resistance of multi-strand wire, which may be #12 cop 
per wire with having 0.00102 ohms resistance/foot used 
as conductors connecting the various components in 
series; the 0.15 Ohm internal drain-to-source resistance 
of MOSFET 1; the internal resistances of diodes 206 
and 38; negligible capacitor resistance; and 12-14 inches 
of copper wire, which may be #12 single strand wire 
which makes up the coil of tank 101's inductor L1. 
The magnetic core of the inductor is preferably a 

ferrite toroid with associated magnetic quadrature tun 
ing circuitry. This circuitry between the positive and 
negative terminals of Cl makes up the complete current 
charging path within tank 101, which is only about 
12-18 inches in length. The extremely low value of the 
total internal tank circuit resistance allows the tank to 
be operated at a high "Q" or "quality.” Adjustment of 
the "Q" in the preferred embodiment is accomplished 
by varying the inductive reactance of the inductor L1. 
This is preferably accomplished by increasing or de 
creasing a DC current through the windings around a 
"C" cored electro-magnet physically placed at 90 de 
grees (at quadrature) to the axis of the toroid inductor 
L1. The induced magnetic field within the "C" cored 
electro-magnet controller changes, or "modulates' the 
inductive reactance of the inductor L1. Other possible 
means of manual or automatic physical or electronic 
adjustment of the tank's inductance lie within the ability 
of those skilled in the art fortuning the inventive power 
supply, and need not be further described. 
Tank 102's internal charging path circuitry, associ 

ated controlling circuitry and associated current paths 
are functionally, and as close as possible, physically, 
exact duplicates of those of tank 101. 
At the beginning of the first major period, tank 102, 

having just completed its resonant charging sequence, is 
at the same instant decoupled from the exterior current 
source as "grounding' MOSFET 22 receives neutral 
going (+12 to 0 volt) square wave gate signal F so that 
it is turned off to a non-conducting state. Also at this 
same instant, a current flow path is established between 
the negatively charged terminal of C2, the load 100, and 
the positive terminal of C2, because of the 0 to +12 
volt, 25/75 duty cycle signal G (applied to the gates of 
MOSFETs 8 and 9), and signal I (applied to the gate of 
MOSFET 11). MOSFETs 8 and 9 receive the 0 to +12 
volt, 25/75 duty cycle gate G signal which turns them 
O. 

MOSFET 11 receives a 0 to +12 volt, 25/75 duty 
cycle "exponential' gate signal that is specifically de 
signed to utilize the full 25% time period of minor inter 
val 301 in reaching its maximum -- 12 volt level. It is 
sequenced to start at the same instant as the gate signal 
going to MOSFET 8. In the illustrated embodiment, all 
trailing, or neutral going +12 to 0 volt edges of the 
exponential signals are vertical; they do not ramp down 
ward nor do they extend below the zero line. 
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At the end of this first minor interval, the voltages at 

the gates of MOSFETs 8,9, and 11 are forced instanta 
neously to zero volts. This minor interval comprises 
only half the overall 50 percent duty cycle as deter 
mined by the gate signal generator and tank charger 
114's 20 kHz rate (signals A and F). 
At the instant that MOSFETs 8, 9 and 11 are turned 

off, MOSFETs 10 and 12 are turned on by receiving 0 
to +12 volt 25/75 duty cycle gate voltage signals H and 
J respectively. MOSFET 10 receives a 0 to +12 volt, 
25/75 duty cycle gate voltage like that sent to the gates 
of MOSFETs 8 and 9. MOSFET 12 receives a 0 to -- 2 
volt, 25/75 duty cycle "exponential' gate voltage signal 
identical to that sent earlier to the gate of MOSFET 11. 

This second set of MOSFET controls the discharging 
path during the second minor interval 302 (and there 
fore, the timing of th collapse of the magnetic field of 
L2) which was created by the discharge of capacitor 
C2. This second minor interval 302 (occupying the 
second 50 percent of the first major period time frame) 
takes up the remaining portion of the discharge time 
frame. This discharge time frame is the first major per 
iod allotted to tank 102 by the 20 kHz signals A and F 
from the gate signal generator and tank charger 114. 

This is the preferred configuration of MOSFETs 
8-12 in the discharge current path of tank 102, and the 
preferred configuration of MOSFETs 21 and 1 in the 
current capacitor charge path of tank 101. As stated 
above, MOSFETs 1-4, 7-10, and 21-22 act as "on/off 
switches, thus changing the various current flow paths, 
while other MOSFETs (5, 6, 11, and 12) act as constant 
current controllers. MOSFET 11 controls the current 
discharge flow rate of tank 102's capacitor C2, while 
MOSFET 12 controls the current flow rate created by 
the controlled collapse of the magnetic field of tank 
102's inductor L2. By design, the tank capacitors are not 
in the current flow discharge path of the tank inductors. 
When a tank inductor discharges within in the second 
minor interval, it does not change polarity as in stan 
dard tank circuits. Nor do the tank capacitors change in 
polarity as in standard tank circuits; they charge in one 
direction only. This action is totally different than that 
of standard tank circuit. 
The advantages of the present invention are many, 

but include: 
1) Each resonant tank is directed to charge its capaci 

tor independent of any exterior load being connected to 
it, thereby realizing the resonance charging conditions 
to the fullest. 

2) Each tank element is discharged through the load 
in a uniform manner with a common and unchanging 
polarity to the load (for DC operation). 
A discussion is presented here to amplify the advan 

tages summarized in the previous paragraphs; for it is 
here that the present invention demonstrates some of its 
advances in the art. 
By first controlling the current flow discharge rate of 

the resonant tank capacitor, and then controlling the 
discharge rate of the resonant tank inductor, the follow 
ing occurs. First, a non-resonant RC circuit, and then a 
non-resonant LR circuit, powers the load. Powering a 
load using non-resonant circuits is standard practice 
today in some power supplies, but any powering cir 
cuits are used independently of each other. In contrast, 
the present embodiment sequentially uses a non-reso 
nant RC circuit and a non-resonant LR circuit. Also, 
and more important, by discharging the elements of 
both resonant tank circuits in exactly half the time that 
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was allotted for resonant charging of the individual tank 
capacitors, twice the available current (and thus, corre 
spondingly increased power) is made available to the 
load in comparison to the situation in which each capac 
itor is discharged at its resonant charging rate. In fact, 
discharging each capacitor at its resonant charging rate 
would bring about very disastrous conditions for most 
loads. This is because series resonant conditions would 
come into play with its associated condition of reactive 
voltage increases which would be impressed across the 
load. 
By utilizing the MOSFETs 5, 6, 11, and 12 as variable 

resistors (functioning as constant current controllers) 
and decreasing their resistance exponentially from max 
imum to minimum during the "on' portion of the ap 
propriate minor interval, the following is accomplished: 
By decreasing the internal resistance to current flow 
within each tank capacitor's discharge circuit over the 
full minor interval in a manner that exactly counteracts 
and yet controls the decreasing voltage of the discharg 
ing tank capacitor, the load is presented with con 
trolled, even current. Thus, the load can react evenly, as 
if fed by a constant voltage, constant current source. 
Similarly, by decreasing the internal resistance within 
each tank inductor's discharge circuit over the entire 
minor interval in a manner that exactly counteracts and 
yet controls the decreasing voltage associated with the 
collapsing magnetic field, the load is again presented 
with controlled current. 

This advantage is accomplished by exactly matching 
the previous negative polarity to positive polarity sup 
plied by the tank capacitor (only now from the tank 
inductor) during the entire time frame in which induc 
tor magnetic field collapse is experienced. The different 
voltage potentials (-- 120V and neutral, or ground) 
required by the load to operate properly is first supplied 
by the tank 102 capacitor C2 during minor interval 301, 
then by tank 102 inductor L2 during minor interval 302, 
then by tank 101 capacitor Cl during minor interval 303, 
and finally by tank 101 inductor L1 during minor inter 
val 304; at which time minor interval 301 begins again 
and the entire sequence repeats. Again, it is as if a non 
changing, constant voltage source is being applied to 
the load. 

Each of the discharge time "minor intervals' is ex 
actly one-half the full tank charge time "major periods'. 
This fulfills the requirement of balancing the charge/- 
discharge ratio to obtain equilibrium within the circuit 
As described above, as the tank 102 components C2 and 
L2 are discharging through the load in a non-resonant 
manner, tank 101 is charging the capacitor Cl (which is 
not connected to the load) under parallel resonant con 
ditions. The individual series-connected discharge time 
rates are one-half the charge time rate, so that the dis 
charge current flow rate is twice as fast, thus affording 
the load twice the available current compared with a set 
of operating conditions where each discharge time rate 
is equal in time to each charge time rate. After the ele 
ments of tank 102 have discharged through the load, 
encountering only series resistive losses due to the con 
ductive paths, the inductor coil, tank diodes, and the 
load, they are disconnected from the load by MOS 
FETs 8, 9, 10, 11, and 12 as they receive neutral going 
-- 12 to 0 volt signals G, G, H, I, and J, respectively at 
their gates. At the same instant, the proper positive 
going gate voltages are applied to the appropriate tank 
101 MOSFETs (tank 101 having just completed reso 
nant charging of its capacitor CI), and the cycle of 
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powering the load during the second major period 334 
during minor intervals 303, 304, (from the elements of 
tank 101) can begin. 

In summary, the described embodiment has the fol 
lowing features: 
The ability to use reactive power to completely 

power a load through the process of controlled current 
flow from alternately employed series non-resonant LR 
and RC circuits of which the L and C components, 
during the charging cycle, form a parallel resonant tank 
circuit. 
The ability to utilize the natural magnification char 

acteristics of a resonant tank circuit to bring about the 
full charge condition of a capacitor through a circuit 
path other than only through the current's voltage 
source (as in a series resonant circuit). 
The ability to double the effective available current 

to a load. This is accomplished by halving the available 
discharge time per element, from the capacitor and then 
from the inductor of each tank. 
The ability to continuously power a pseudo-series 

connected load by using two identical resonant tank 
circuits. One tank circuit's capacitor under resonant 
conditions is charged from an external voltage source 
while being isolated from the load. The other previ 
ously charged tank circuit's elements discharge (under 
controlled series circuit conditions as described above) 
through the load while being isolated from the external 
voltage source. 
The ability to continuously power a load with an 

electronic power supply that cannot suffer from the 
problem of voltage drop (a dropping or decreasing 
voltage potential experienced by known generators). 
The ability to continuously power a load with an 

electrical power source. The external voltage/current 
source (battery 118) supplies the necessary voltage and 
current to fulfill the power requirements to charge up 
Cl in tank 101 during the first major period. After the 
resonant charging of one of the two resonant tanks, the 
charged tank elements start to discharge through the 
load. 
As can be seen from the above description of circuit 

operations, the circuitry operates in both "best mode' 
cases of resonance. First, regarding series resonance, 
the illustrated embodiment has the ability to deliver 
maximum available power to a load. Second, regarding 
parallel resonance, the illustrated embodiment has the 
ability to charge a capacitor to act as a voltage potential 
source utilizing the absolute minimum amount of cur 
rent from an external current source. 

Additional circuitry may be added to the illustrated 
embodiment to utilize the ability of a DC "power' 
source to be non-discriminatory in its own power re 
quirements under the condition known as DC superpo 
sition. In this scenario, the resonant tank circuitry takes 
its required current and voltage from whatever source 
such as battery 118 and/or feedback controller 110, or a 
combination of both, as long as each has the correct 
voltage polarity and minimum required current. The 
system may be specifically designed to utilize feedback 
controller 110 for the primary (internal) DC voltage 
and current source, and may use battery 118 as an exter 
nal DC voltage and current source for the secondary 
DC source. 
The system exhibits maximum impedance to current 

flow from the point of view of looking out from the 
resonant tank circuit toward its voltage and current 
source, as any resonant tank circuit should. At the same 
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time, it powers the load as a series circuit would, with 
impedance to current flow coming only from line resis 
tance (determined by the size and other properties of 
the wire used in the discharge path). The system is not 
under series resonant conditions in the discharge mode 
because the discharge frequency is twice that of the 
charge frequency: 40 kHz versus the 20 kHz resonant 
frequency of the system. 
The dual, yet independent series LR and RC dis 

charge circuits making up tanks 101 and 102 have the 
ability to fulfill all electrical power requirements: each 
can supply the necessary voltage and current to each 
other as the internal system "power source', (feedback 
controller 110, gate signal generator and tank charger 
114, gate signal amplifier 116, and associated circuitry) 
that is charging the other tank circuit (which is charg 
ing under resonant conditions at 20 kHz) as a load in 
parallel to load 100. The reason for this condition is that 
the particular section of the system being charged under 
resonant conditions is connected (from a load-power 
requirements point of view) to the other part of the 
power supply that is powering load 100 at that instant. 
Only those resonant tank circuit components that had 
been previously charged up under resonant conditions, 
and were previously disconnected from the "internal' 
power source (the other tank circuit but not feedback 
controller 110) during this time frame is powering the 
total parallel load. In this usage of the term "load', the 
"internal' tank circuit control circuitry and the other 
charging tank circuit are a part of the total "load', not 
just load 100. 
Under conditions of resonance, "tunnel diodes', or 

"Esaki diodes', can be used in the resonant tank circuit, 
and all necessary outside current directly fed to the tank 
circuit itself can be eliminated. The reason is that a 
tunnel diode creates a condition known as "negative 
resistance'. The effect it can have upon the tank circuit 
in which it is placed is to reduce the effective pure 
resistance to an absolute minimum. Therefore, with an 
effective internal pure resistance at an absolute mini 
mum within the tank itself as described above, an abso 
lute minimum "line current" running through node 106 
is necessary. 
As shown in FIG. 2, two circuits are operating at the 

same time. In the first minor interval 301 (FIG. 3), tank 
101 is being charged, and is disconnected from load 100 
and feedback controller 110 as MOSFETs 2, 3, 4, 5, and 
6 are not conducting. Tank 101 is connected to the 
internal power source (feedback controller 110; gate 
signal generator and tank charger 114; and gate signal 
amplifier 116) through its diode on the positive 120V 
node 202 through node 106. MOSFET 21 provides the 
connection to the ground side. 
Tank 102's capacitor and then its inductor discharge 

through the "load' (which, for these purposes, is con 
sidered to include tank 101, the internal power source 
(feedback controller 110, gate signal generator and tank 
charger 114, gate signal amplifier 116, and parallel load 
100)). At this time, tank 102 is disconnected from the 
internal power supply (feedback controller 110, gate 
signal generator and tank charger 114, gate signal am 
plifier 116) because diode 216 at the positive terminal of 
capacitor C2 does not allow the capacitor to discharge 
directly to it. MOSFET 22, positioned between tank 
102 and the internal power source ground, has also been 
turned off, thus isolating tank 102 discharge circuitry 
from the internal and external power source grounds. 
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In this manner, each discharging tank circuit compo 

nent forms both its own ground source and current 
source to load 100 and its parallel load made up of feed 
back controller 110, gate signal generator and tank 
charger 114, gate signal amplifier 116, and the other 
tank circuit. MOSFETs 11 and 12, each receiving a 
exponential gate signal, control the amount of current 
allowed to be delivered to the loads as described earlier 
for the following reason. 

Current should be delivered in a steady, even manner 
to obtain the desired effect of powering the load evenly. 
An evenly applied amount of current supplied to a 
steady and unchanging load will allow the proper, even, 
designed voltage drop to be developed across the load. 
The availability of current flow (up to a predetermined 
maximum amount as determined by the dual tank circuit 
components and discharge circuitry) applied to a 
changing load; either resistive, inductive, capacitive, or 
a combination thereof, can power that load as supplied 
by the system. Because "current flow" (and not volt 
age) is the "common denominator" in all four load 
conditions listed above, the various different voltage 
drops; and their individual phase relationships at the 
individual loads can be developed by the various loads 
as required. The present system utilizes the ability of a 
power MOSFET to be used as a variable resistor in 
controlling the current flow rate. The present system 
controls the current flow rate supplied to the load by 
decreasing its resistance to current flow in a manner 
that is an exact correlation to the dropping source volt 
age being supplied first by tank capacitors and then tank 
inductors. This arrangement delivers the correct flow 
of current needed to pass through and as required by the 
load. As the voltage of, first, the tank capacitor and then 
the tank inductor, drops, the controlling MOSFETs' 
internal resistance also must drop. 

During the first minor interval 301 (FIG. 3) the dis 
charging of the tank 102 capacitor C2 supplies the nec 
essary difference of potential between its terminals to 
cause current flow through the parallel loads, as con 
trolled by MOSFET 11. 

During the second minor interval 302 (FIG. 3) the 
collapsing magnetic field of the tank 102 inductor L2 
supplies the necessary difference in potential between 
its poles to cause current flow through the load, as 
controlled by MOSFET 12. 

During minor intervals 303 and 304 (FIG. 3), the 
above described current flow occurs again. Tank 101 
powers the "load' (which now includes both tank 102 
and the internal power source as described previously), 
Tank 101 capacitor Cl is disconnected from gate signal 
generator and tank charger 114 through node 106 by 
diode 206 at C1's positive terminal, thus not allowing Cl 
to discharge back into itself, MOSFET 15 being turned 
off, and by the non-conducting ground controlling 
MOSFET 21 being turned off. MOSFET controls the 
discharge time of capacitor Cl, in the same manner as 
MOSFET 11 controls the discharge time of capacitor 
C2. MOSFET 6 controls the decay time of the magnetic 
field of inductor Ll, in the same manner as MOSFET 12 
controls the decay time of the magnetic field of induc 
tor L2. MOSFETs 8, 9, and 10 are turned off to allow 
tank 102 to charge capacitor C2 to the applied 120 volts 
supplied from the gate signal generator and tank char 
ger 114. 

Modifications and variations of the above-described 
embodiments of the present invention are possible, as 
appreciated by those skilled in the art in light of the 
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above descriptions. It is therefore to be understood that, 
within the scope of the appended claims and their 
equivalents, the invention may be practiced otherwise 
than as specifically described. 
What is claimed is: 5 
1. A power supply for supplying power to a load, the 

power supply comprising: 
a) a first tank circuit having a resonant frequency; and 
b) a second tank circuit having a resonant frequency 

substantially identical to the resonant frequency of O 
the first tank circuit; 

wherein the two tank circuits are constructed and 
adapted to function repetitively in two major peri 
ods, 
A) in the first major period, the first tank is discon 

nected from powering the load and the second 
tank supplies power to the load and charges the 
first tank; and 

B) in the second major period, the second tank is 
disconnected from powering the load, and the 
first tank supplies power to the load and charges 
the second tank. 

2. The power supply of claim 1, further comprising: 
c) a plurality of switches for selectively interconnect- 25 

ing the tank circuits and the load; and 
d) a gate signal generator for generating gate signals 

for controlling the switches. 
3. The power supply of claim 2, further comprising: 
e) a gate signal amplifier, receiving the gate signals 30 
from the gate signal generator, for producing am 
plified gate signals which are connected to the 
switches. 

4. The power supply of claim 2, further comprising: 
f) a tank charger for providing power to the first and 35 

second tank circuits; 
g) a battery for selectively providing power to the 

gate signal generator and tank charger; and 
h) a feedback controller, connected between the load 
and the tank charger, for selectively providing 40 
additional power from the tank circuits to the gate 
signal generator and tank charger. 

5. The power supply of claim 4, further comprising: 
at least one regulator circuit, responsive to either the 

battery or the feedback controller, for producing 45 
regulated voltage used by the gate signal generator 
and the tank charger. 

6. The power supply of claim 4, wherein: 
the tank charger includes: 

1) a step down circuit for converting a regulated 
voltage from the at least one regulator circuit to 
a voltage smaller than the regulated voltage; and 

2) a step up circuit, responsive to an output of the 
step down circuit, for producing a tank drive 55 
voltage which is larger than the regulated volt 
age; 

wherein the first tank circuit and the second tank 
circuit are responsive to the tank drive voltage. 

7. The power supply of claim 2, wherein the gate 60 
signal generator includes: 
a circuit for producing a plurality of minor interval 

signals, only one of which is active at the same 
time, the one of the minor interval signals which is 
active scans successively and repetitively among 65 
the plurality of minor interval signals, the scanning 
being completed in a period of time substantially 
equal to the two major periods. 
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8. The power supply of claim 7, wherein the circuit 

for producing the plurality of minor interval signals 
includes: 

a demultiplexer having first, second, third, and fourth 
minor interval outputs, wherein: 
1) the first and second outputs being successively 
active during respective first and second minor 
intervals in the first major period; and 

2) the third and fourth outputs being successively 
active during respective third and fourth minor 
intervals in the second major period. 

9. The power supply of claim 2, wherein the gate 
signal generator includes: 

a circuit for producing first and second major period 
signals, wherein: 
1) the first major period signal being active during 
the first major period and inactive during the 
second major period; and 

2) the second major period signal being active dur 
ing the second major period and inactive during 
the first major period. 

10. The power supply of claim 1, further comprising 
a timing circuit for an AC load, the timing circuit for 
the AC load including: 

a sinusoidal generator for generating a first sinusoidal 
signal of a first magnitude; 

a first circuit for converting the first sinusoidal signal 
into two oppositely phased sinusoidal half-waves; 

a second circuit for converting the first sinusoidal 
signal into two oppositely phased square waves; 
and 

a conversion circuit, responsive to the first circuit and 
second circuit, that, under control of the square 
waves, combines the two sinusoidal half-waves 
into a full wave sinusoid of a second magnitude, the 
full wave sinusoid being applied to the AC load. 

11. The power supply of claim 1, wherein: 
each of the first tank circuit and the second tank 

circuit includes: 
1) a first node and a second node; 
2) a first pathway between the first node and the 
second node including a series-connected induc 
tor, a first intermediate node, and first switch; 

3) a second pathway between the first node and the 
second node including a capacitor; and 

4) a third pathway, connected between the first 
intermediate node in the first pathway and the 
second node, the third pathway including a sec 
ond switch; 

wherein the first and second switches govern current 
flow within and through the first and second tank 
circuits. 

12. The power supply of claim 11, wherein: 
each of the first tank circuit and the second tank 

circuit further has associated with it: 
5) a fourth pathway connecting the first intermedi 

ate node with a first terminal of the load via a 
third switch; and 

6) a fifth pathway connecting the first node to the 
first terminal of the load via a fourth switch. 

13. The power supply of claim 11, wherein: 
each of the first tank circuit and the second tank 

circuit has associated with it: 
7) a constant current controller connected between 

a second terminal of the load and the first node. 
14. The power supply of claim 13, wherein the con 

stant current controller includes: 
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two MOSFETs which operate in linear regions so as 
to control current which enters the first node. 

15. A power supply for supplying power to a load, 
the power supply comprising: 

a) a first tank circuit having a resonant frequency, the 5 
first tank circuit comprising a first capacitor and a 
first inductor which substantially determine the 
resonant frequency of the first tank circuit; 

b) a second tank circuit having a resonant frequency 
substantially identical to the resonant frequency of 10 
the first tank circuit, the second tank circuit com 
prising a second capacitor and a second inductor, 
which substantially determine the resonant fre 
quency of the second tank circuit; 

c) a plurality of constant current controllers for con- 15 
necting the tank circuits to the load; and 

d) a set of switches for selectively interconnecting the 
tank circuits, constant current controllers and load; 
wherein the tank circuits, constant current control 
lers and switches ar constructed and arranged to 20 
function in first and second major periods, each of 
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the first and second major periods comprising first 
and second minor intervals, wherein: 
1) the first minor interval of the first major period 

defines an interval during which the second ca 
pacitor is providing power to the load and is 
charging the first tank circuit; 

2) the second minor interval of the first major per 
iod defines an interval during which the second 
inductor is charging the first tank circuit and 
providing power to the load; 

3) the first minor interval of the second major per 
iod defines an interval during which the first 
capacitor charges the second tank and provides 
power to the load; and . 

4) the second minor. interval of the second major 
period defines an interval during which the first 
inductor charges the second tank and provides 
power to the load; 

wherein the switches control the timing of the minor 
intervals and major periods. 





To: Comments@efsec.wa.gov
From: kmbrun@gmail.com
Received: 2024-05-24T18:05:52+00:00
Subject: Governor Inslee's Remand Letter
Has attachment? False

External Email

I just want to let you know that I feel Governor Inslee, in sending this directive three days after a Motion for
Reconsideration was filed and before any of the other intervenors have responded to it, seems like a violation of several
statutes including WAC 463-30-355(3), SEPA, and the Administrative Procedures Act.  I’m in the process of writing a
response letter to him, with a copy to you, that focuses on the fallacies of this directive.
 
It’s almost like Stoel Rives wrote this letter for him as it directs you to narrowly tailor impacts rather than use cumulative
impacts (as required by 10 CFR 1508.7) to justify your decision for exclusion areas.  I urge you to do the absolute minimum
on his demands and send the draft SCA back with very few changes.
 
If the Governor can direct you to rescind all the hard work you’ve done and side with the applicant on its original proposal,
then EFSEC might as well be disbanded as it serves no useful purpose.
 
Karen Brun
Kennewick, WA
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From: cease2020@aol.com
Received: 2024-05-26T23:52:42+00:00
Subject: C.E.A.S.E. HHH PROJECT DECISION
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External Email

EFSEC, you followed the RCWs and made good decisions on the HHH project. Inslee now wants you to ignore the laws and change your
decisions with narrow mitigation. He should just say give Scout Clean Energy what they want or else you're out of a job. WILL you stand by
your decisions or cave in to Inslee's demands? I ask that you stand by your decisions for the all the reasons you sited. Follow the laws and
protect the east side citizens of Benton County. Respectfully, Greg Wagner C.E.A.S.E. CITIZENS EDUCATED ABOUT SOLAR ENERGY 

20240523_HH_GOV_ResponseLetter_0.pdf (wa.gov)
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https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.efsec.wa.gov%2Fsites%2Fdefault%2Ffiles%2F210011%2Fgovdecision%2F20240523_HH_GOV_ResponseLetter_0.pdf&data=05%7C02%7Ccomments%40efsec.wa.gov%7Cb7316653f65d408330ac08dc7dded955%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638523643626047589%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=FAimJSmMO6TardrgDMdYEIE9a6V9Tlggn3O22h2ArJc%3D&reserved=0
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Subject: FW: No Horse Heaven wind farm
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From: bcmcconnel49 <bcmcconnel49@gmail.com>
Sent: Monday, May 27, 2024 12:19 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: No Horse Heaven wind farm
 

External Email

 
Wind does 10 times more environmental damage than nuclear. 
 
 
https://thebreakthrough.org/issues/energy/its-settled-more-nuclear-energy-means-less-mining
 
Sent from my Verizon, Samsung Galaxy smartphone
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To: Comments@efsec.wa.gov
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Received: 2024-06-12T23:00:14+00:00
Subject: Horse Heaven Hills
Has attachment? False

External Email

Hi, I’m a local resident of West Richland. I’m  begging you to please stick to your recommendation of removing half
the number of turbines. Please, please, please. I’m all for green energy but we also really need to think about the
safety of surrounding communities. We get a lot of wildfires out here and we need the space for aerial firefighting.
Not to mention our wildlife is very important. Ferruginous Hawk have their nests out there and and if you add back in
the number of Turbines back that removes a 2 mile buffer for their nests. I don’t think that’s right. Thank you for your
hard work and please please PLEASE think about the opinions of the local residents who are directly impacted by
this. 

Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-06-11T19:53:24+00:00
Subject: FW: HH wind farm
Has attachment? False
-----Original Message----- From: Patricia Loera Sent: Tuesday, June 11, 2024 12:48 PM To: EFSEC (EFSEC)
Subject: HH wind farm External Email EFSEC committee members, I urge you to stand firm and uphold your
original decision to half the wind farm project by removing the “red” turbines. I would like to see this entire
project squashed but would support your recommendations. Cutting the project back would protect wildlife &
cultural sites and lessen the visual impacts. Thank you for the many, many hours you spent reading and
reviewing lengthy documents and listening to public comments. Your efforts are appreciated and your
recommendations should be acknowledged and accepted. Do not let Mr Inslee sway you! Thank you for
supporting Eastern Washington! Patricia Loera Sent from my iPad
Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-06-11T19:53:13+00:00
Subject: FW: HH wind farm
Has attachment? False
-----Original Message----- From: Pat Loera Sent: Tuesday, June 11, 2024 12:36 PM To: EFSEC (EFSEC)
Subject: HH wind farm External Email Committee, Thank you for all the time and effort you have put into
preparing your recommendations for Mr Inslee. I urge you to uphold your decision to have the “red” turbines
removed. He should listen to the advice of those who put in the work studying the volume of information and
hearing public comments. Please stand firm in your recommendation. Thank you, Joe Loera Sent from my iPad
Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-06-10T20:55:26+00:00
Subject: FW: Horse Heaven Wind & Solar Project
Has attachment? False
From: Dawn McKinney <dklmckinney@gmail.com>
Sent: Monday, June 10, 2024 1:44 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Cc: Dawn McKinney <dklmckinney@gmail.com>
Subject: Horse Heaven Wind & Solar Project
 

External Email

To those who have worked diligently on the above referenced project,
 
Please accept my sincerest thanks and appreciation for all you've done to downsize the HH wind
turbine project to protect our land, cultural sites, pristine views, wildlife habitats and wildlife. 
 
We desperately need to protect our land from fires as our climate becomes hotter with bigger, more
prevalent fires. As the cousin of a firefighting plane pilot, I am acutely aware of the hazards caused by
closely spaced turbines that put those who put their own lives at risk to save our land, personal
property and on occasion, lives.
 
I honor the work you have done and urge you to continue to do all you can to fight our governor's
shortsightedness on this issue. 
 
Sincerest appreciation,
Dawn McKinney
Richland, WA

Attachments:
[]



To:
efsec@efsec.wa.gov;adjudication@efsec.wa.gov;Comments@efsec.wa.gov;Tim.Mcmahan@stoel.com;Ariel.Stavitsky@stoel.com;Emily.Schimelpfenig@stoel.com;Willa.P
olc.org
From: steptoe.fan@gmail.com
Received: 2024-06-09T23:08:39+00:00
Subject: In the matter of the application for Horse Heaven Wind Farm
Has attachment? False

External Email

In the Matter of the Application of:

Scout Clean Energy, LLC, for  Horse Heaven Wind Farm, LLC,  Applicant

Delivered to:

efsec@efsec.wa.gov
adjudication@efsec.wa.gov
comments@efsec.wa.gov
With certificate of service to additional parties of record, appended, on June 10, 2024

l  Introduction

     Nothing in the record to date supports Governor Jay Inslee’s conclusion that Washington State’s growing energy needs must be met by building the Horse Heaven Hills
Wind and Solar Farm Project (“Project”) specific to the enormous size, scale, and location proposed by Applicant, Scout Clean Energy (“Applicant”). Rather, the Energy
Facility Site Evaluation Council’s (“Council”) record reflects a lack of the proper conclusion based upon engineering principles, meteorological data and omission of
applicable published studies regarding intermittent energy sources.

ll  Background

    Recent credible analyses done for future grid reliability point out the expected worst-case scenario - the peak load will be in the winter when temperatures are coldest,
that is a multi-day period winter wind lull.  One example, the New York Independent System Operator has done similar analyses which showed that winter wind lulls that
coincide with low solar availability and high loads will be the ultimate grid problem.

Credible renewable resource projection analyses use historical meteorological data, projections of future load during worst case periods, and estimates of electric resource
availability based on assumed deployment of existing base load and intermittent generation technologies needed to supply the expected load.  Hourly profiles of weather
variables produced via the weather forecast modeling techniques and historical wind and solar availability must be used to develop hourly demand forecasts and energy
output profiles for any wind/solar resource being considered.  Credible analyses only differ in their assumptions for the characteristics of the buildouts and the
sophistication of potential availability based on climatological and geographical constraints.  Once an analysis is complete the resulting data can be used to identify the
worst case that must be supported, with reserves.

As example, one of the important results presented in the Independent System Operator-New England ( ISO-NE ) analysis was a table of projected system risk for weather
events over a 72-year data record.  In the analysis, system risk was defined as the aggregated unavailable supply plus the exceptional demand during a 21-day event.  Note
that the analysis considered sliding windows for the 21-day events by shifting the 21-day window every seven days.  The unsurprising point I want to highlight is that the
system risk increases as the analysis lookback period increases.

III  Discussion

    I submit the U.S. can never have an electric grid that will provide reliable power when it is needed the most. Intelligent design would ensure that systems and
components integrate to realize a gird with maximum reliability. Today electric system resource adequacy planners don’t have to worry that many generating resources
might not be available at the same time. In a future electric grid that relies on wind and solar the fact that those intermittent resources DO NOT correlate in time with
demand is what I think is the insurmountable planning problem. All solar goes away at night and wind lulls affect entire regional transmission organization (RTO) areas at
the same time. This issue is exacerbated by the fact that the wind lull will cover multiple RTO areas at the same time the highest load is expected.  Has this Council asked
the Bonneville Power Administration ( BPA ) for comments on how its balancing authority, as part of the Western grid, will co-exist with increasing intermittent energy
sources and their designed load carrying capacity ?

The reason we can never trust a wind, solar, and energy storage grid is because if we depend on energy-limited resources that are a function of the weather, then a system
designed to meet the worst-case is likely impractical. Consider the ISO-NE event where it was found that the most recent 10-year planning lookback period would plan for
a system risk of 8,714 MW.  However, if the planning horizon covered the period back to 1961, the worst-case to 1950, an additional 446 MW would be required to meet
the system risk.

lV  Omitted considerations

(a)    An analysis for calm wind days for the Tri-Cities area 1961 – 1990.

www.climage.gov   wind roses by month 1961 – 1990

Station # 24243 Yakima Airport Terminal WA

Calm wind days for the month, December – 16.59  percent
Calm wind days for the month, January – 13.98  percent
Calm wind days for the month, February – 10.36  percent

mailto:efsec@efsec.wa.gov
mailto:adjudication@efsec.wa.gov
mailto:comments@efsec.wa.gov
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.climage.gov%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7C40875d6399bb468e0ffe08dc88d8dd2b%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638535713193752832%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C60000%7C%7C%7C&sdata=WdYJSwZ%2FSEj%2Fn2MUREfBh9AAds4SPH22UXuqyZrfam0%3D&reserved=0


The responsibility rests with the Council to verify and include all such data in any consideration of approval.

(b)    An analysis for calm wind days for the Tri-Cities area 2000 – 2018

www.ncei.noaa.gov  wind rose table data by days 2000 – 2018

Pasco/Tri-Cities airport WA
number of observations :  111,537 of 166560 possible.

Wind speed less than 8 miles per hour – 37.4  percent
Wind speed less than 4 miles per hour – 16.2  percent

The responsibility rests with the Council to verify and include all such data in any consideration of approval.

(c)    Volcanic disruption

Future Eruptions at Mount St. Helens

United States Geological Society    usgs.gov    November 3, 2023

“We know that Mount St. Helens is the volcan in the Cascades most likely7 to erupt again in our lifetimes.  It is likely that the types, frequencies and magnitudes of past
activity will be repeated in the future.  However, neither a large debris avalanche nor a major lateral blast like those of May 18, 1980 is likely now that a deep crater has
formed. “

(d)    Battery sizing

BATTERY SYSTEM CAPITAL COSTS, OPERATING COSTS, ENERGY LOSSES, AND AGING

https://www.windtaskforce.org/profiles/blogs/battery-system-capital-costs-losses-and-aging

https://www.tesla.com/megapack/design

Batttery discussion - Horse Heaven Wind Farm, LLC

    The ASC ( Application for a Site Certification )  proposes the construction of a renewable energy generation facility that would have a nameplate energy generating
capacity of up to 1,150 megawatts (MWs) for a combination of wind and solar facilities as well as battery energy storage systems (BESS).

… with their capacity dependent on the approved location, technology, and power market interest.

Two battery energy storage systems are proposed that would have a storage capacity of up to 300 MW  ( megawatt capacity ) using lithium-ion batteries.  The Council
needs to be transparent on how this capacity ( which should be expressed in MW hours ) serves state balancing authorities and the Western grid.  The applicant lacks any
transparency regarding battery inclusion.  1,150 MW of intermittent generation with only up to 300 MW of storage ? !  Is the Council concerned at all about the expected
load carrying capacity of this or any intermittent application ?

This Council should support a requirement for all new intermittent generation sources connected to the grid to include sufficient storage to render them dispatchable and
with sufficient excess generation capacity to recharge storage after use, where battery capacity is down to 20 percent of full charge. The storage necessary to meet this
requirement would depend on the maximum number of consecutive hours or days during which the generators were unable to operate due to low solar isolation or low or
excessive wind conditions.  The requirement must be linked to the frequency of such occurrences. Looking back in time, for any proposed location the generators must be
required to be dispatchable 85 percent of the year, a common dispatchability percentage for fossil fuel generation.

Intermittent generators must not only ( at their expense ) cover intermittency backup, they must also cover their lack of grid inertia ( frequency control ) by adding site
static condensers to add to grid inertia mass.

It is not enough for this Council to allow approval on “cut and paste” intermittent energy projects proposed by politicians, lobbyists and their lawyers, at the profit of
limited liability corporations.  The very mention of “LLC” should raise a red flag with Council.

(e)    Wind lulls overlapping other intermittent sources

    It should be obvious to the Council that any wind lull affecting the proposed site will most likely affect other intermittent wind generation in the state.  What
consideration has the Council given ?

(f)     Utilization of China supplied components or sub-assemblies

    China is positioned to adversely influence lithium-ion battery production worldwide. China has monopoly control over processed graphite, an essential component of
almost all lithium-ion batteries. Virtually all processed graphite, natural and synthetic, is made in China then exported to the battery makers worldwide.  China is just now
beginning to implement an export control program for processed graphite.  A lot has been written about China’s market power in other crucial materials like cobalt and
rare earths however  these cases are weak compared to its monopoly in processed graphite.

China has experience and success in fighting against attempts to reduce their monopoly, and should be expected to resist losing graphite control similar to the way they
fought Rare Earth processing. Rare Earth concentrate from the Mountain Pass, California mine was shipped to China for processing and refining, due to environmental
resistance to the process on-site in California. Then, in mid-2023 MP Materials announced plans to separate Rare Earths at the California site. In late 2023 China
announced a ban on utilizing rare earth separation and refining technologies, which patents they controlled. China is gaining power and influence by a wide range of
tactics, and any country or U.S. state that doesn’t like it needs to examine the path to self-sufficiency.
 

V  Conclusion

    I have argued elsewhere that WA state should perform a feasibility study to determine if the net-zero outline to comply with the Climate Act in the Scoping Plan could
possibly work. The tradeoff between the practicality of deploying resources for the observed worst-case resource deficit and the necessity to do so to prevent a catastrophic
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blackout should be a key consideration in a site evaluation.  Does the Council satisfy itself that all work has been completed ?

In my opinion any electric system that depends on wind and solar is impractical.  Obviously, if the goal is a zero-emissions electric system then 4th generation nuclear
must be the cornerstone.  If affordability is a concern, then the pragmatic acceptance of a large reduction in emissions rather than a zero target would allow the use of some
natural gas.  Given the entrenched crony capitalists and special interests supporting wind and solar any shift in direction, even if necessary to protect health and safety, will
be a tremendous lift.  Council must understand their omissions to date.

Governor Inslee’s failure to appropriately assess the gravity of damage this Project will inflict upon the Western grid, local grid operators and the Bonneville Power
Administration requires that the Council fulfill their statutory duties by not only rejecting in total the request for reconsideration of the initial recommendation but also
rejecting the application as originally submitted, in total.

Dated this 10th day of June, 2024.

____ /s/ Steven Keeler ____________

www.not2green.org

 

CERTIFICATE OF SERVICE

I, Steven Keeler, certify that on June 10, 2024 I electronically filed the foregoing document with the Energy Facility Site Evaluation Council (“EFSEC”) at
Adjudication@efsec.wa.gov.
I further certify that on June 10th, 2024 I served the same upon all parties of record and identified EFSEC staff in this proceeding by electronic mail as follows:

Counsel of Record

Scout Clean Energy, LLC
Tim.Mcmahan@stoel.com
Ariel.Stavitsky@stoel.com
Emily.Schimelpfenig@stoel.com
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Julie@mjbe.com

Counsel for the Environment
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Yakima Nation

ethan@yakamanation-olc.org
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To: Comments@efsec.wa.gov
From: sonia.bumpus@efsec.wa.gov
Received: 2024-06-07T19:41:42+00:00
Subject: FW: Location of Batch Plant for Phase 1
Has attachment? True
 
 
Sonia E. Bumpus
Executive Director
WA EFSEC
Office 360.664.1363 I Mobile 360.972.5687 I sonia.bumpus@efsec.wa.gov
 
From: Dave Sharp <dave@tricitiescares.org>
Sent: Sunday, January 21, 2024 5:27 PM
To: Bumpus, Sonia (EFSEC) <sonia.bumpus@efsec.wa.gov>; Moon, Amy (EFSEC) <amy.moon@efsec.wa.gov>;
shawn.greene@efsec.wa.gov
Subject: Location of Batch Plant for Phase 1
 

External Email

Attached is a location map for the batch plant for Phase 1.  This is an excerpt from FEIS Appendix 4.3-
2.  
 
I am sending it because in the last EFSEC meeting Kathleen Drew indicated she wanted to relocate
the East solar area to the West.  I noticed that Scout intends to locate the batch plant and lay down
area right where the solar area is.
 
I thought her comment may have been made for a confidential reason and she probably would not
want it there for the same reason.
 
 
 
David Sharp
Vice President, Tri-Cities CARES
Email: dave@tricitiescares.org
Webpage:  www.tricitiescares.org
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BwASg50NvGhiT597AeISAVy7AAAAAAEMAAASg50NvGhiT597AeISAVy7AAEduh6NAAABEgAQAMkSf
XL5DaFKpo6U9K0wfh8=","lastModifiedDateTime":"2024-06-07T19:41:42+00:00","name":"Batch Plant
location Phase
1.pdf","contentType":"application/pdf","size":147993,"isInline":false,"contentId":"f_lro8wjk50","contentBytes":"
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bmN5L0NTL0RldmljZVJHQj4+L1RhYnMvUy9TdHJ1Y3RQYXJlbnRzIDA+Pg0KZW5kb2JqDQo0IDAgb2Jq
DQo8PC9GaWx0ZXIvRmxhdGVEZWNvZGUvTGVuZ3RoIDY3ND4+DQpzdHJlYW0NCnicvVZNa9tAEL0L
9B/mmBQsz+ynBGbBkaWQ0kBKXHooPYSS+hT36/9DZ3ZXlpTYtDSmyWEj7ex7M+/NrALL++8Pe1itlrftzQ
Zw+e5hv4OLx/3iw/1lCHC1aeFHWWCF/ENUowIE3yhwpODnY1l8fAP7srjalsWyJyCq0MD2a1kQxyEQaAfW
2co62D5xzPU9Iex+MSLs0iPlx+uy+LRCVA6pbgPZFZLfhEVcbXC8hTpuI7W89oi2Cya/RsOnGnmURfNCHZ9j
LFoHgbAbPuYkODQr1D2GBUdpW6Pu+vAZtm/LouMi3pfFq8olQ5WupyXHQofytFdnJTOVU6fJui5WmYtma
cLCZC0ajErZqJTsRtHVKu1IhIgvQnoXJhjGBD9xhtUdxHZ9PueS4DiYQ9gn5NandJwJ9YS4WUdyLSGo0rbLo
CTJrM8oGfdKZfV/8kejrurmJJloek4yVxk6TWZsIDexrllH9ZMJ0Sd+Ex23g6kxgF3zOaAlmUMxSVymhBLL8C
Ngxo8HuMOi81c2IubgSCJOp+aQvwPpSUrR9AOC7Lh+pPVzWteM+BiIXvLEBpzeJ/N0BKSlSBl7TgaB/qDM
AR9VGxJN7nEKtSTVjhmkAYrQkmDzLME8jZHH5Uk5jBcGRRP0g2cyeXJ75dFMaCa5bIeINP0yo2TGQvL4
DhYxRf3iqh2WdIlOuc/cs/xxsOnt836N10K2JCY66pTLYi1x7EaTlCYza/FJH/STph66OV2Hs3YfrsGJx0w99Ocx
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7O0uBLdzkTPErlgJGA5I6VeGhaOBhdLsj/wBu6f4U/SZWktbiQxNHuvLg7Xxlf3rdcZrQVDy35Vm27mb3KA0
PRiMHTLHP/Xsn+FMPh/R84Gl2X/gOv+FXI2zOyrzjrU24Ent6Z70XYrmW3h/Sl5GmWWfQ26Efypo0XSs/Np
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IJYGOFWv79ngVEjlzEHVEztUEJxjJ5GG560k/gPT7l1Mt9qDIoYLGXTau7fnHyZH+sI49BnNDGrGsniLSWjiZ
7+3iMoYoskqgsFJBOM+qn8vXIq3ZahZ6lCZrG6huYgdpeJwwB6449iD+NYb+CrF4DC17elHA84bk/ekSPIpb5
OCGcn5cds5rY0/TIdN87yWkbzmVm3kcbUVBjA9EH45oXUXYu0UUUAFUdU/1Ef/XQfyNXqo6p/qI/+ug/ka
AKlFFFAFvS/wDUSf8AXQ/yFXqo6X/qJP8Arof5Cr1ABTIf9TH/ALop9Rw/6mP/AHRQBJRRRQAVFO0qwu0
MaySAfKjPtBP1wcflUtRzmVYHMCI8uPlV3KqT7kA4/I0AcppUjm3uDOqxyG7uNyB8gHzX74Gfyp82pRoTG
nzN/dWqOm6fc3X2qSchGa8uMpG5Kg+a2cEgZ/Ktm106G1z8q4J59T9T3rN7mbWpns17c4VE8pe+ev5daUWk
pkVFbr96Qnn/AOtWq2MYUYX2GM1EEUsufug4P0HWqiluxPshIbW3iwIo/MI6nt+dWSzjC7lT2Uf41Wm1K3i
O1WLH+6gyTUBkvrgny41t0I6ty1O0pBZItTbUUmWX5R/fbA/KqkmqA/JbRvM3fAOKF06IMGnZ5pP9o8VPg



quEwqjooGKm8Y+YFb7ZeoNzWeR26/4GnR6nGxAlzA3cFTVje/GB8x7HvSS7ZUKyRg+xxR7RdUKxNGEdd
6Pu91ORS+YVPzDHuKyvsalt1u5hk9mOD+PUVEbjUIJNsnmED+8u4H8apWlsw5exvK3vj0pNxZhxxms2DUo
WGH/d46Z7fjV9JkZQVcH0INDg0NPuR3ChSr8ZIwf6f4fjUpT5VOAynkA0kirIjLknPTFMimMZ8iY84wrHoR
QveXKJ6O44bOQYwT7jmkIiBVWVV3H0pl5d29mIzMGIkfYNo6H169Khj1PTXVGS5DBtu3CMepwO3r/jUc
pepYtx5c8iZJUetS3Kgw9RkEGqttd2r3EmJVJYbh9Of6DP4VIby1kIieUJJIm5VcbTt/Gri7NMJptNFg87cdMUo/i
AqOJgYlPBwMcVJ0bPrUtWZKd0NV89eKXIPH50m1d2RUTypCpBzupaha+xYGAOePc1Xed3O2Bc+rHpTY1
ec5mJCjovTP8An/OKsqqou0AADpQPYrm1QAGRt596escZ4Kr+PNK23OSAcetIMbwc/Sk0HMx4RRgBRgenF
ISMkdMDPBoJKnAGab5eRjcBnrWbcR6gilxkmlIVTgnP4dKeqL06gCl6cgYqRlbBik3L9zsKshw68Nx6Gq81ztB
CYLfWoI8gnzZSM9lGKqMraA0aBXchG0FSOAaqtayRndFj6Gp/tKHgE8eoNDTK6gKQfoa1TTegRbRVE4Pys
pDelP3AjGMfUdKJFRwQePfFRgyRY8z5l9c1RdkxsuCmM4Y5x+VOgLIpMr5JAxipfkkXjBz69qjiUFBkDJ75N
S17xLjrce+XGMHbSqrqhA5444o2ALgk49M1ZGzGFXj1qmkhXKG0x/K2enPuKsxT+ZFjrt44706Rd6H+8prMt
pFt7iWFjty2QKcdrGUnaSZO5J1Nc904/Wri43qCcE9KqXsR2RzxHMiHgeoqS0ZLvL78FeNoPSp5tNDUuKrBM
SMGPrjFVhhxISgKKMAn1/yakdZ0U/OGUfnVNAPKjbJAkY5FQ5C5UTY3W+wAltpxg1z2sq1vBb3mCWtZ/
NYDqEJIb9Gz+FdJEdhPAJPSoJlUOrsMqeGHtW9KXs5KXYpx5k4sp/LNECrAqwyrKf1q9aXAmiMchxMvXP8
AEPWueW3vPD8JWVVn01Xba8SndApJIBHOVGcZHTHStOKRXVZonDKRlXU5yK7q9CNW04P5/wBdTz4
uVGVmbaqcg8be1D/cyeMVRjvWwFk6etXVKyx5BJU+9cFSnKD1OqE4z2AMW5Uc96jnmSGHfKwCjjHqajub
uKyUhjudh8qA8mqsVhLdP595kD+GL0+tTFdWaFOW8nu7jI3JAEfA7fdPJPrSWwvWiyIwynp5mOfpnmtqWNl
iAGMA5HamKZSoDkH0x/8Aqo5vIdn0K8N9AHEV1B5Eg/vDj86ndFOSmME8EHimXA8zAljDp/tD/wCvVA2
88DbrRiqn/lm54NJcvaw1cvtGvPXJHHJp3kxiLzAuGB9TVOLUEMgS5UwyD1HFXmUNFlHDIeRtNNxVguTx
nMK5AJC4NQEnBwKSJ3IwOSeT1pzh0H3Gb6VMZKw7WJoclSSelP6nOaqQXQZWAjfg4PFSCUj7sT49waLo
mxOWVSoOct0pWHHJx3qDzz/zyb8j/hQ85K/6uQfhS5kKzGMHkYE/dHrVlcLGB1qmZ+RuDYxyKtRcoM9+a
aabCwhIUk9AR27U0cEsOD2zVOe6mtL39/g2z8Agfdq/8vl7hgoRkY703FoRXaMk7kGGB/Oktj+/lH8X3sY9f/r5
/OpcqXKDGcbsZ6VFIfKuYJez/I349P1xU7FFjcJQpUkH0/nWZeKIdUtJQcl8qf8AP/AjWmB5PmMx+UtuHt61la
r5ksSzoMLC2Qe5zx+VXHcRqpg5bP50/jHSo1dJYlfAw2CPelBZl4YD2xSEBTuOnpRluOmD3oO5O+R3pSOh
GevagBoVmBLE89Pak4jbuSOtPQ7vwocEsMD8c0AKr7x0IoIBx7GmK+CVI59BUiheo70wGM2BgcHNKn3fxp
x5GDTOV6f/AFqLAKWAO3v6UnGz5qUlv7oH1NMctyO59KQIVB85OMADiqWugt4e1M/9Okv/AKAa0BhV
APTrWfrbZ8OanjoLSX/0A0hnRJ9xfpTqRPuL9KWtCxKKWkoA5rx7/wAinN/18Qf+jUrzuvRPHv8AyKc3/XxB
/wCjUrzuvRwfwM6aGx33w/8A+QJdf9fbf+gJXWVyfw//AOQJdf8AX23/AKAldZXDV/iS9TCfxMztX1OHRdN
vdUuVkaCztnnkWMAsVUZOMkDPHciuYj+KGmNcW8Tabep588cCt9ps3wzuEGQk5YjLDOAa7N0WSUo6hl
ZCCrDIIqJdNsEcMtlbKynIIiUEH8qxmptrlaS66X/VW/EnQxb/AMWJY68+mmCF9hiDAXH75hIfvLFt+ZV6k5
GADUieM9Fe3M/m3CxBC+5rWQA4TfgfL97Z82OuKdd6hZ6drU0Mun3Ia6hMs115kYi8uMAMxy4IC7xnjP1r
KvbPwdPZzwJqNtATbhNwuyRGCixhtpbG7aVXd1wRzzVrYfU1z4u0dWYPNMhQgS7raQeUSSAH+X5SSCBn
r+IqH/hOvDuLUvf+X9q/1W+NlyM7QeR0J4z/AIGqjW/gyMpI97bguolLNfv+9AYkM5L/ADkHcQWzjBxjFJb
W3g5XD2lxC53Eyut+xzwz5ly/zj923DZxg8daBG1pGuQazJdfZ45VjgKANLGyFwyhgQGAOMGtSuc0+88M6P
DN/Z97CxkXzChvDIzBBtwN7cYCkYyANp9K0JPEWiwmQSarZqY38twZl+VueDz1+VvyPpTdr6AjToqoNRtz
fQ2itveaBrhGXBUopUE5/wCBiqsXiTRpVJ/tK1RljEjo0y5QEA84P+0v5j1pAatFRwXEN1Ak9vKksTjKujZB+h
qSgAooooAKo6p/qI/+ug/kavVR1T/UR/8AXQfyNAFSiiigC3pf+ok/66H+Qq9VHS/9RJ/10P8AIVeoAKZD/qY/9
0U+mQ/6iP8A3RQA+iikoAhu7yCxh824k2KSFGASWJ7ADkn2FRx3a31k01hJGzcqPMBADDqGHUH2rM8W
qX0hEVmDtOgURg+aTz/qyFbDe+OgPTqGeGkmHh544ZVWcSyANPGWZTn/AJaDCFm9en9SAVdIe4jtbgzK
hf7ZcbjHnGfNfoDzWgJU+8WBrE026uo4bmEbprhby4DtGmxM+a3QEnH51b/s+5uDvuLkKD/AnWiy6mTTT0
H3epRxfIh3ydAq9qiisrq8w1y/lRY+4OpFXIbO2s1BjQFh/E3Jqfzg3Izj6UnNbIEuoyK3gtlwkYUHqR1/OhZEAJ
APFMeUEYOetIx3YCVk5Pa4W6iliTuPXsB2pDIx+XH0GKM5GTjFAcH+Hj1zUXKtcRWO7JUA+tHzF84JxU
bAsxUAYHenlgi53Hj0pXCw1kA+YDAJ+YU5ZHAHO8dueajLuTwmOO5qM8JnBGD1FFwsWSsFzkSIrEDv1
FQSaSg+aCV4mPoSR/jUE0hdVeM5kBxwOtXVutyhHO1j61rGo0TYrGXULQjcFmU91608X9tPmOcNG3owxg
/0/SrXlByCWPFNuIYpY8eQrEdDitFKL3Fr2GK8eFW4WOaIHKOyhgDVoWtq0aqsEWwYK4QcY6Y/OstbDbn
ypmhduq9RQJLywfdJFuj9Y+QPw/8A1VdlLrqCul7uxftra3SeRUhjUJjHH1H8iRSy6VZyJsMR27Qud5J25zjntxU
UFzZXxGTtk7jdjNTSWsQiZkDAgEjmokpRepopJ7D2ZY5zkgKRuP1qGSR5xtiUgZ+8aihP2iY+ZkhRgZPpU8t
xDEvzMBgcc8UpPUUVZCC0A5ZyT9eKVY4VbcAOPfNVHvvObMcbye6qTR598ygJBtA7swpWY/eZezzwpN
SDpluKzlivXPzTqgPcZP8AhT/7PJ/1lzI3+7gUddWJruW2mt/4nU4qCS+tFGDJ+VNXT7VeWUv/ALzGplht0+5
BEPooqW0LQqjUEODBHJJ7gZp32m+c5S0IB/vYGPzNXQR0wPxpcD0wPrU79B3SM2V9SAG2Jfcbh/iKj+1v
Cf8AS7aVR/ezkf5/GtbPOAo/Cjkj7oqvd2aDmZVhe2nX90wfHY5z+VTbFC8KPyqvPpySN5kX7mUchl6Z9xUc
N6ySeRdrsk6BuzVDh1iO5O8KH0z7iq7q0ZwenbFWZMgZFVJ7jbG2RkYqAux6yOQG4bHXvVmGSFyd4wcfh
WJHe+WuR3OK0bV95B2gjqQauEnsO/cuvaIw3wNgj0PFQp+5+Rz2yT6dqnMS/ejYofUHIqv5gAKSRs4JOTjnr
2IqnKz1KTuS9RUkBbJDVU/1J+Rsrn7p/wDrVailQgncPcZq+ZNCktB7ZViQM57VTubaO4Y8bXHQ5pJtTjivPI



cKBuC7t/IyAdxH93nGc9aqLrlk2WC3Jzk58k4wBT6EqKekiQtL93crbP7xwKikl2zCQFYbkdOeG+tON9axu4kL
qxbBUryOW/lg0ltqdoZRC7ebHIwVP3eeSWHGO3yk/lQ31sRKMk7Reho292l3G6HKS4+ZT2+lRIpaKFMcjt+d
Z+oTW0rZtwzSLwdo4oj1X7KUEkb/ACjGZBg9/b9aJU3o0OL7muquNuOaSWFpEKge9Uo9ct3OPLfcOOCOtI
+tbASsLBv+mhwKajLsVcdbGSaxysi+X90g8EVmDTbm1ZpdK2NGTmS0kbCHP8SH+E+3Q+1RRX0qb1yCrH
LLjv8AhVh9UghiMshMajqWYAD9aqEqtGp+7V0/xMJx12uijJr7pcC2/sy5N0rkTQoQxQAA7h2IOfWpT4lhjRfs
Jae4c7VhA+bPoQemPfpTv7Q1LV4/L062ZIW4N1OCq49u7fh+daOmaJZ6YkhbM1zLzLcPje3+A9hXpyrU1G1
WNn2vd/Pt+f5kKkl70TO0KaaLUbiPV2LahN88POYyvov+0O+fw4rp1nYAhuT2rFvrOK9i8tmZSrbo5V4ZGHR
h70umalJM7aff4S+jGQRwJl/vL/UdqxxNFT/ewXqv8vIujVUvde5tTESQ859xmoY4zgmNunY0mHDDqQKmR
WUMGUDPv1rgu0bNIh3tkrIpU5496VVG/PB+tSthuD0PbGajMTRcqcL70KzFdrcLi2ieP5lH9Kz57J7eE3FpIyg
LudAf8/rWmJ1C4cEqep600qMhoWHPUHvU+9F3GpJmNFqEsf2eXBZSSHGBnOc/1rYF8pZ2EiNGBxg8k8V
X+yw+YElhVU5IAPf2/Ko5NKUgvZzFT3Vuh/GmnFrTQJpvYvWw3QuYyACxxxU4fopPPcisi3vRZf6PdxNGc
khl6Gr4mVoSYiGB6EHNJpkxTS1LJcKCSelNDEnJ4XGRVVR0LuQfpUm35QS4I7c0rjsR3DqVJVgeQePrVqL7
gX0FUpmjwVBG4+nNXSqkDGRS6j6BNAk8RjcZU/pWIZ5tOd7bIcfwZPSr17eeW/kwfPMew/hrKW3Nw+1Tn
n55W9a3gtNdgQ6ATSXGIiXlJy8nb6Crxna7huItgXy8FSOu4d6gsZlt5DbyEbWPyyDpVmL9xqnl8GOUZ/EUp6
6D2LqyLcW8UmcBsHFUtYmWO08tAWkfoo64HNWLRRtnticGN8g+x5B/PNTtBE8yzMmXUEA/Ws4vW4up
m6XfRzRrbSEq6cKD/EK1BgqCOvtWTp0Mf2iRGX54JSVPoCMf0rUJ55yAD19aqdr6ASYyOajIC5HY/pTs5H
FJuUHGRUiFXKtjJIxSncSe2OlMPA4/Cnk5GRQAjLnkfephyhGOmKlFIfvAZ4xzRcBm/cPl5NHlknJNOZeQBx
QDwAeDTARzgNxwBkVBEGb7w68VLKM4wc0o2pgH0qQBQApB9DVLXsf8I9qY6YtJfx+Q1eHKj34xWb4g
mU6BqaAbj9ll6f7ho0GdMn3F+lLTU+4v0p1aFhSUtJQBzXj3/kU5v+viD/0aled16J49/wCRUm/6+IP/AEaled16O
D+BnTQ2Z33w/wD+QLdf9fbf+gJXV965T4f/APIEuv8Ar7b/ANASusrhqfG/Uwn8TI/+Xj/gP9akrM1zVF0TSb/
VXiaVbO1knManBfaCcZ/CuY/4WBexS24ufDxjiluIoC63isV8x1QHG3nBYURhKSbS2OariqNGUYVJJOWi8/T
7zqdS0W21R2ad5VLWs1qdhA+STbuPIPPyjH41m3HgyxudXGoy3d60gdXVC6FVwUOB8ucZjHGe5rTuNc061
vRaTXBWbKhsRsVQtwoZgNqk9gSM1PcajaWqoZp0XzGKoByWIBYgAck4BNQu6N32MKbwPp01wkxubxC
pJIQoN2XZ8MduSMseM44HGeanfwhp7y+YZbjP73glSP3hlJ4K8/65/wAh15zuGWMAkuowcHJ71FPf2ttc21vP
cRpNcsUhjJ+aQgEnA9gDRboO73OcXwBpy4/06/I8tojho1yrbuOEHyjccL90YHFW4/CFil5Dcm5u3MDOYUZk
2xht+VGFyR85PJJ4HProPrVlHqg01jcC5K7sfZpNu3137duORznFWbi9trRN886Iu5U5PdiAB+ZFG4ttDOPh9F
k097e/vLdrK2Nqpj8s+Yh28NuQ8/IORjvVCTwLpUtjHaPLctHGwZSxQ8hY1BIK4P8AqlOCMde3FdELiFpGjD
jcMdRjOemD3/CpAwJIBBI64PSj+v1/MCrpunw6Vp8Vlb/6uPOPlVckkknCgAck9AKt0UUAFFFFABVHVP8A
UR/9dB/I1eqjqn+oj/66D+RoAqUUUUAW9L/1En/XQ/yFXqo6X/qJP+uh/kKvUAFMh/1Ef+6P5U+mQ/6iP/dH8
qAH0UUUAYfipLiXSBFaSXEc8kojR4W24LAj5j2HP546daraNateacxgvNRskSeRRFtVSvzdMOrEAdOtXPEz
Oujs0dteXBDBtlpKySccjlecEgA+xp+lxPPpD288U9uQ7of38jMcH7yu2Hwf/wBXFAGRpKmG1uI2leRlvLgb3x
ub96/XAAz+FXGQ5zuwaztMAt4LiFSzKl5cAGRyx/1rdSeTVzzTnJA/OueT1IaHsem5unbFN8wKp9aj+/licKOp
NM8yDdgFm9Km7GoskDdycVMGAAOR+dZeraoum6ZNd+QZREBiNTgsSQAMn3NUP7X1RVx/wjdwT/s3c
R/mRRqPlOhmcCLdnJJ4FV5LmOIDeyhuuM1jS63qCRZPhnUAwHae3P8A7UrHOp3s0jNLoOp5Pp5J/wDalFm
UlY6t9UiDbI1LsRxilDzzdSVU/wAIrn7LUTCu59E1bP8A1xVv5Ma0V8QRAfNpmrL/ANuDtj8s0rMTZopFt55P
4U4zH7ufl9KzT4lsx9611UD30y4/+INaFpNBqFlBeWzF7edBJG20jKkZBweaLMVwzGCGVhkdqjEzSTYxiMd
M1ObdTUqwpkEnDfSgQ1XaJgDkof0q8HBXPb1FUgjB2z27UkcrQsQBlT2NUpdxWLVwfkBHJU8VKpITJ5qu
kwOcc98GnBiFby8c9iK2TTViHdO4rWsM8YEyKw6ZPUVRn0x7b57eQ+XnlSf85rURgEzx9aimPCjuWo5pRW
hSsypFZ3E/+tnCx9xGMH6Hjir0VtDbR4ijAPdupP40MG37kyexGeooMzuFEYz60XbG7sA46Zo6HPrTJFD9Bh
qrF54TyN4qGItkmkBzWfLrFvCP3gYH0xVYeIbYthUk+tIRs5NJk1Sh1O3nBK7h6DFSC9iZuDj1pXAndyq7iBg
VMjfLkHA+tUZJll+UMPpVi0fdHjutUgLIJPGfwIpT6MPxFJ1XOOvUetCk9V6dxmhptjTsAUEEZz70x0V08uV
VZDxT+G+6MUnXAYc07aCMpzLpj5UmW1Y9D1WrGEuYxJGwZT/nFT3MHmW0qYzuU4+tYcM/2cxvbbjh
B5y4+UfWqUOdXe5VzTW3UdV/Snj91JuTle/tT4ZY7mPfGPqM4I+tSLHzkj8KhxQrsk3BsEHr0b2qCKYI7A92
6/hSTSpCuA4GeMZ71WSa3Ul2mQ89Nw4ppNyHHY0WbKlsYyPSoHjSQZbhgKifUYOAZV+qqTUL6lE3ECP
LJ0xt4rRRZSdiwTIECux2Z5x/n+dMkubWzT5iGk7L3H+FReRd3PM0ghjP8CHk1MLZY1UKCSv3SeSP8Pwo5
UmO+hnO9zd3JMqOscgwuVIVPQg/1HvVi0tUSIeeWMh/h5wP8atmSVoyki8EY3Z6UQ2odS4c7nbewJz36USq
P7I2rIdHKYxsDAp/KoJrhYvMR0DxsdyAjIHqKneJSOhDelQSRMFwwyvvScrqz0MZwe8TRhERQGHATGQF6
VBdRyM+5OBjBGetVLe3xllGe+04P6VTeaVWBV5I2zyFb5T+FL2kqVpNXM5z5laRfmhaWPy5rcN6NjBH0Ir
E0tILLxNfQTRCSWaNZIJMc7QMMv8AI/iavC4nlbaZGIb72T2rH1m1klT7ZakfardvMTnr6j6EcV00cRCWjVlL
T9fzsQpSvZM6+GVWOzDKTyN3eoruOTJ4Hl8HNZmk3U19awXcKs0bruVj29Qf1FbCzJdxmJ8ofTNEPcfMltu
uwNuS5Zbmf0OP5VBd2kN7btDMpKnkEHBUjoQexFXLmNYpiqdMetKLctb+avODyK7VUSSlc5uWSlZdCrpe
oTRT/wBnagQbnbmKbGFuFHcf7Q7j8a1XlYMD6dhXP6hbTPNbXluVaW0ZnWGQ/K+Rg89mx0Na1hexahZw
3UO7y5UDgMORnsa5sTSStNdd/X/gnfSqKaLizZBbbn6U4s0mBwPUZqEZDn36U6EgSE55P61xtGjRJLGrIcn
GeDxQsRVFXIbAwcilZ0XJZgABk57CkS4ikLBJUfBwQrA4wSO3uD+VLXoTZbleeNA6lUKt7fUUjC47Jn13c1



LcSxhoSXRVLbclgOeDj61Ns44yKWt2OysUgbhuNoz6YNVZdPZz5kaeW/8AeQNWtk7xuU5HpQz5OBuGO1
NNrYDIL3tvjzwWjx/rFXP51PH5dzjbNkn9Kv7hnDfMKqSWEEhLgmJj0K8Z+op819xNJ7kLeWJY1TaeoJz7Gn
3005K20K7d/V81X8qa1lDOjSIvO5OfzFOl1WIrlQSQcAf5/wAKmPNe7VwirItW1uLRApbCt1x1NFwFcqkeCo
ycEd6LZ7eYK5YsXHGex9Kluo1VEXA+ZscDnmj3m9SotXKTacoZ9zfeHMYPQ1YsoGgRcvuIGBnsKjnjY3L4
HU5qMRlZE3DGW6ZqXVltbQydSXYuS/ur+GRcbZAY2/pUp8x9wJ2DsAP61FfxMbdmjI3qQwHuKmM0axL
M7qqFc8mqW5oygqeVrRTdxLEDk9/84NX8DjeM+5NYl5e79QWeIqREBt9+f/r1rwX1vcp8jDzMfcPB/wDr1pK
LtcGTsSCGB470MRgUmGbb06c04qAMAVADc7s4I44Pamrweo98UpQ46HPegcAA9e+KQDm2hgSTnpgUEhu
M9KAoYEHr3pcYOCMg+tO4iM/KA2D+Bp+/C8npUbEltq5Jzkn0pzFF5fA9PegZGXCr+OaQzFG+bHP8IqL5p
mO3gdjViOIIAAvzHnJqbt7BtuNEbO2ZTtB521U1wbPDmpjACi0lx/3wa0cknawBas7XQF8O6nubObSX/wBAN
NKwXOjT7i/SnU1PuL9KdWhYUlLSUAc149/5FOb/AK+IP/RqV53Xonj3/kU5v+viD/0aled16OC+FnTQ2O++
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L207mJ42N5cEo+Mr+9fg4JH5GrJJPfgfrVPS2MkFxJJE0bG8uCY3IJX963HBI/I1e75bj0rlluyA57nH0pQFJxxml
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34jDHWvDSY/5f2b8oZB/Wk3oy4JOSTNmKF2cSzHdIRgHsg9B/jU+QnHajDdz+VPWM9aIpLYUpOTuzN1Zg
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R71S2lo5MHq1ZSGhkE7csM7c1eUq8eWwVqkIgSFP41IfkG1eOKqGg1qMuNOtTz5eP904qD+zQo/d3Eq98Z6
fliriHLYJzxzzR5iruJNbczGin9ilHzC8cZ9Qf8aZKk8ef9Obgen/16sz3GEAA7VDFFv8A3rcZOMelZ+1bdgKqw3c
pz52R7n/61WQuox9JIiPRsf4VcCBFPA9KcAudoA4HWtNR2KjX11FCVuLYMv8AfQ9P8/hUgnSa1zE4LE4AJx
z71aQs2VOAo71m6lbSzESxW7PuHO0dvw71NlL3XoJNIu29uqRKT1PIJHP1+tSMwyQBzWbp92bdPs9wGQ9
V3jGPY1qR4GTx+FFnFWKbuRPAcjLDrz7+1SmNTGPlRVPO4jJNK0YkAHcdu+arZaEtE3T37fSphJPciSbWg
7bHuAJG3uFOP0qTyYs/JIcjoBj+lPSRXX1+tMeJDyDgfpRzU29rC99CGNlJ2SdetMIYkAvz2pSrxjgjFJ5x6Nj8q
pRg9mP2j6oURynPzdP9of4UgWYHGT067hx+lPSXb0H9aMknAOc88cU/ZsfOmROJCRnBOMg5/wDrU5Vcd
GGTz94f4VJ82OGIP04pr+a5AB2496HFJaC5mtWESO5YoQSODk9aQu4baUB98Y/rSxbolbcfvHPrmlCxt/Dj6V
MYu1x82ohLt8vlfkT/AIVWi4vJpeSmNpAHTp/hTnLTSmK2bCgYd6suBbW/lFAAFzn1/wDr07PoxOWupVime
Ri/WLkKFxz9TU3mAjbhgPwp9shWBR+OPSnZ8s8/dNJJ2KitCusg3bwQeqjBHtUm6M43Ht6VHHEkTuEHHX



65xU0bfvc9frSXMMax3R7d5HoQDUZ3Rup35PTJ79KtKgkZlLEdxUYUCZhkkgn+S07crTISTbIpCGXIcFs9Kf
tyu0joOverHkdyBUbxny2VjlPY9Ku73QNpFRZ2tJ8kZRuDjv8A/XrUV0ZcowP41EiRRR4Q5B5xnOapy2xiDSx
KApPzL/Wp3FfuaQJzQ6JIhDqCKqw3m3aku7e3QkjB/wA+1WUkWUblPH0pJtbDcdDPmtDH86cp/Kq30rc61D
Naxy9Vw3qK66eKsrTOWeHvrEyfSly2PlI/GpJoDCeDkVHmulxhVhboc3vQl5j9wUVGTk5paKzoYdUm3cqc+Z
FuxVXEgI57H0qpJq0LX3kzDyzBJ97qHPP+HvSo5jkVx2NXpirMlzGQWQfMP9k//qrDFQalzHThpprlK/8AbV
nnMpeIZUqWH3gVVuPwYcVEby2u77FmzC5EYlwVI3qf/rEfnWsGEsXy8qR60FVAUfMMf3TXNodDK0bxXs
WT8kg4OOo/+tWZrUEsegakVIK/ZZenGRsNadzaBwskTYlXvn71UdTuUn8N6oHULKtpLuXH+wa0jVlFW6G
bhFu73OpT7g+lLmkT7i/SnUjcKSlpKAOa8e/8ipN/13g/9GpXndeiePf+RUm/67wf+jVrzuvRwfwM6aGx33w//w
CQLdf9fbf+gJXV1ynw/wD+QJdf9fbf+gJXWd64avxv1MJ/EyP/AJb/APAf61JUf/Lcf7v9akqCQooooAKKKKAC
iiigAooooAKKKKACiiigAqjqn+oj/wCug/kavVR1T/UR/wDXQfyNAFSiiigC3pf+ok/66H+Qq9VHS/8AUSf9dD/
IVeoAKjh/1Mf+6KkqOH/UR/7ooAkooooAKinjaWFkSZ4WYYEkYG5fcZBH5ipajni86Fo97puGNyHBH0NAH
K6TuitriIvJMy3lwDI4ALfvW5OAB+QrkG0i+tvEWoy/2paWr3lzlG+1qJBHuQsgUx5B25/jI5HA6112lRGO3uIw
7uFu7gbnOWP71uprBk8FRajq09xqExZFkleNFJG/eyMpYg/wlMY74H0rnfxEp6NGXFY+MrzU0ia9DQxRBxcl
x5UjbEAKAL67znvnnHFXf7B8ZRzsBrcbwmF1TMpDhypwSfLP8RU57BeKI/AF1ALOO31+WOC26R+U3P7t
EODvyASrHj+9VzQ/B99pGo291Nr0t2kULReS0RVeSxH8XTkcY7DmqurEt9Ta0OaVdGtob27t7q9RNsrwPuBI
OD15/OtEnD89AOK5nQvDM+jX8c0tzbShROXeCAwBi/l7Rs3MMKI8cY7cdSemIEg/rSeothGIIxXORrn4jXGP
4dKh5+ssldCflGzOSegrnIWaLx7qLlJJAum26ZVc8+ZMaykrL+u5rS+L5P8AI6TdyM0BxuP86rm+iIwUmVSQu
WiYDJ98Va2gAe3ShNPYUoSjuisn/IQuOOfLQf8AoVTgcbuuepqujA3t0c/woP0qxghRjvXLhXrU/wAT/Q0rbr0X
5C7gzY6/hSNtZgCelKqAA7u9G0A/KMe5rrMBD6KOtOTOCTSjaBjPSkQYzySM96ADOGPvUZtonmWZkBk
UYVvT/OakfGPrxSqRtAzmhNrYTipbq4wNxj0NKyAgblBIORkUmG3ZyMfSnk52mubF/wAJ/L80aQ3F6Dmud
8NqG0EMejXV035zyGt/593PSuag0a5tJGsLLxDeRqhaQRPbwuFDHcRnZk/e7mutRbTsZucY25na5Y1YA6j4dX
AydQYn8LeatxickHk9gDWDFol8dUsbm81c3Mds7SRx/ZlTLFGTkg9g5/SugAOSTUlMhe6jiaNJJAjOcADnJ/ya
k86FZxDvXzGGQueTTZLaGQq0iKzJ8y5HQ01oYhMk2wGYDAbuBz/jV+7Yyftb6Wtdfd1+fYGu0W+S1KHc6
7t3bv8A4VOF7HkU0EvkN2qoti9naSraOxkc5G8jihKMvIlyqQbbV1q/Tyt1LbdcHoO9MyFUluBjniq4ivDNbs8iq
m0CVR3PPt9KtNtKFSfxpSVupdObne6a9TKUhvNupVPlj7vGePWqniZ1k8Fak8YO2S1dRn3GK2kVUOwAEen
rWB4xtlGiXEysRhUjCAcHLgf1pw5eu4p+0Uk46rt+t/0sdGk3IU9e3vRIvmjb0TqRVOGGZ5/Nlwoz8q1eBJbFSi
7DNmAdq9BxWfFF5LvcSuSxPU9K1H6H3rL1FBhAxJ54QVQGjC4wrg/KRj6VLNhSsh6A4Y+1VIBiHbkZxjF
XAu+Hjn+ta7q4loxx5GM9OD/Ss+V/s8rFuEarq/woxwP4W/oajnt0lQo4+tZzT3RSIrS5juMkHp7VWu52M4SMf
WhpUs/kjiAUd6y/OL3TEPyx4BrNNlJGwJPKiYA5bHJFV4lkuDuckKD0qxaw7Uy3OavbECfLwT1Bqle3kIzRb
SzzZb5Y16CtAr5UAAQ4z3qaNUADDoenrSTOAMYbI5xmtIxSYJ6lOOWOVn2yKxUlSFPQinoDIAUIbJxlTkd
cfzqq2jWcgb5H+cs5CvgEnPP6mojolmZQ++QoDlUXAJY4zk9xx06CtGWzVLIjJbl1UtycnlvYetPLyP8AdGBn0
qqbOKNY4oXePERi+XB+U9TyOuahGiRIkflzzIARvbf8zKBjHA9v1NLTqZ6dyzPapOuJ+QOh6EVnRyS2bYkL
SWpOA3cVI1qtsVSOaWSRl28ngLz2/GtGOFRFtZcrjFCm1oKyGKUaMSLISD0IOacgI+8c5PORmqUtnLaSeda
/Mp5aLrn6VZtbqK6XK5DKPmTuKifNa40kNBSJmVuOeKV5ByM4x3qSM4cgkE9SKeyI+Ny8+oODWbki73I
AXx1yKYWzJ8yjB74p8kK7vlyM+opqldmWIHOOatp21Bp7oaCofbk8dGFThnxgAEnvVcxBG3D8aVHIJLDCj
vTptrRkpXehOJDnGMn61ICCRuBx9KiVkkBBOcdcUm8IPl3ZI4HUVq5JIG2tB8UWfM2no5Aqu8kk8jQQtx/G
46YpnmNM7RxAgH7xB/Op1Ro4tiKDjrjv+tZpu2wXux+1YIVEeBg8+9V7mYzlYQeepPoKe28k/J1HrSqo80OI
2LYx0PT8qd0hyjdWLAIIyOhprgbTnpUJkKtuVT7g0pmDA/IxquaI1cWPLM4ABGKQdeRSI2xshWOR2OCOa
UzqM7unoSKiMlYeo5WIKhR0brmp4h/pMpIGR/gKq+cu5AG6Hj1qxC4WWQsWO7oSpolJNIjW7Jy/zAAAj1o
yvIGPU1G7RdiBn2xSB4g+N4GeTyOKV0FgXAkG0YVuozTnT92QCAOvNNDIxXYVYlsZB9BTpyywt0P0rTs
ydNURJs2FiMxk8j+7702MmG6dVyyHt3HQ/wBTUqvHHGqAHGMdKrMy21wHU7o244/hpWY4tbGgrq4ypz6
00urAgEZ+tV1i89N5Y5PQg9v60rARLhwM9nH9fSiyFdjL7HlJ3561RUZFaIIxiTaRjrjrUbQQSEhTt91PStYVH
Ti0jGdPnlcpc5op5tLiP7v7xc9ehFNPynBrso141NOpyzpuO4BGdgoGSelXbHC70ZcODzmqSsVcMOoOasAMk0
cxcFXPX0orJtcpdJpPmJsG0m+X/VN0Hp7VZVt671PB6VFetstmO0tjniq8DvAV8zIVxmvLejPQLmw5+bH4Vi+
JbYNouoSRZWRbWQn3Gw1tgFj14x1FUdd48Oanzk/ZJcn/AIAaoR0CfcX6U6mp9xfpTqssKSlpKAOa8e/8ipN/
13g/9GrXndeiePf+RTm/6+IP/RqV53Xo4P4GdNDY774f/wDIFuv+vtv/AEFK6yuT+H//ACBbr/r7b/0BK6zvXDV
+N+phP4mR/wDLcf7v9akqP/luP93+tSVBIUUUUAFFFFABRRRQAUUUUAFFFFABRRRQAVR1T/UR/wDX
QfyNXqo6p/qI/wDroP5GgCpRRRQBb0v/AFEn/XQ/yFXqo6X/AKiT/rof5Cr1ABUcP+oj/wB0VJTIf9RH/uj+VA
D6KKSgBajnhW4heJy4VhglHKN+BBBH4VR1vUpNK077SkasA4V2fO2NT/EQASfoPWmaZdHXNH824j2JK
WUGJ2XeoPDA8MufzoAx9JRbe3niQuwW7uAC7l2P71upOSfxq4hzK/H+cmqmkxR29pcRKW2LeXAG5ix/1r9
zyauxANI5HY4/nXPL4iO48ck8YxTwM9aRlB9j60gYjr+dBIkiAAn+tGQvP4GhzxmmqoYAMOScGgA3bjxWN
daPqK6xNqFhqcFubiKOORJbTzR8m4gg71/vGtslU4PCj0ocZIIOMUAYE+l+I5oih1rT85BDf2a2Rg54/fe1Rmw
8Wgf8h/Tjj100j/2pXRKd65/A1HgM2SeD0AqHFN3NY1GlZGDoc2pJrWoWOpzWtwyQQzrLBCY/vGRcYLHp
5fX3rouMjv7VhW3/ACOuqDGf9BtRx/vz1t+WN3A+prKnFRcuXv8AohTk5O7HnJX3rHvtX1CPVo9P0/T4Lm



QwGdzLcmIAbgoAwjZP5VrswA2jr3+lYaPnxvNwRs06P9ZH/wDia1RJX1LVNbg0+4mm0RUSONpHeG+ViAB
kkZVfStWOBL7SYEaSTayK+TjdyM89ah8SNjwtq7HjbZTH/wAcNXraMJYQKf4Y1AwParU5JKxlOjTqXclurfI
lSMCNV6hRgZpyY64xS7gFqpbWS28s0kbvmU5IPbr0/OpVmm2U3JNJLT8h1tNPKJPPh8va2Fx3FWAwY8DA
FRvEWUqpKtj7wptrC9vCIpJmmYHO9v8A9ZrnxlnTvt70dP8At5BRUoyUXd6PXT+vw6Er5GD+AFRNbK6SZ
AV3UqXA55qViH+UMNwPY9KUg7cM35VvdobSloyvBb/ZliiDl9oPJ9zmrGTvIznHaq8shiXzQhcquQo78HimP
qDR2Udy9vJl2xsHUdf8P1qlGU3fuzN1aVGKg9El57bFsrlff1pflzkmohdRm5NvnEgXdgg9Km2470mmtzSMlLZ
3EXGDj1pCWLYAOO5pwAHTikUck84pDEz1BX/A1R+xT29pKlvP87uGDN2rQyBTW2nq1VGTjsZ1KUam/n
5blGOdVnW1fc1wqAsQODwP8ayfFc0jWP2cwt5bXFqvmc4yZ4xj9a6LYnmbsLu9cc1W1XTodT082k7yIpdJA8
RwysjBlIOPVRQnG97CUKlrOXXt07O9/vJ3GO36UmccmsCDTmmg3yeIdYt8ttCySxc/nH70/RXuIb7V7Oa9nv
FtrlFiebaWAMMbEZUAdWNEouO5VOpCpHmg7m60gC5PPp71RmVl/fSDdK3CL6VR8R3M1n4eupYpmiuCF
VHXG5SzAcZ780g8PSEF31zV8gcfvk6f98ULVFmlCBbptdvmIySe9XY2KAYIKk9D/SuQXw9dXNxvfXdVCA
8DzEJx+KUmuWdzp2j6lcW+v6qZrW0kmUOYiu5VJGR5fTIrSDsJo7cqoUgjKnrntTWicL8jZAHAb/GmI7KikZ
ZSOlO8xo/m4APart2FfuVp7YypmSPp/dwarQ6ZCs3mEhW7BhitjedvKgj2NLy3PBB6VNl2KIEgwoxtPvQ+ADl
ecYz1p/lx7+BjjJxx/KkMSyHGX4/2qUo3QDN+MY4wP4ahZwxwrL7knrVhbeDnKZH+0SR+tSIoX7qr/wABGK
oCqquwwu4/QYH5mpki8sF5MA4xx2qfJJ9KrTN5kgjU8DqaNwbFjO92cnHpUvTop/E0ijaAAQMUE5GSw9sV
N7sSKkag3khbrnGKt4I/hyPrVO2GZ5Cc8saukjH3sexpgNyMcZ9cVUuLBXbz7d/KnHII6H61c3Y/iH5VBcuyx4
RQSeOBQnYDPt74R3DLdgo5P3wOK1Q6OAyMrA96ghtVMG2VFYHruGeagbSUViYZHiP+y1Jxi/IpMtkHJw
MfhikwDyVBPqOv51UEOoxj5LiOZR2fg/5/GkF68EgS9tzHn+JeRWiWhSkWpIEZMqxB9zVRtOczCSOWSPO
0NsHXAxnOf846GrvyFQyHhu/rSodvUkZ/Kp1SFd23KB0x2k3yX8zsOEIyNpClR/F75NV3tZJpdkV5NlASSezY
7/N69j07Vbnu3nkNpbqQ2SHk9B3qSGNLfbEikL1LHqxoV7CcrblO1FzZs/nzs5fG2MHhPbPfHrUpuHDHYCd3
pnIqZlKzbwoBP96kJm4PljAOelDu1oZScr6hD5pdQQVUDq3U1aVsH1HvUAdiSxQqx4Xin5PmbdxOB6VSg0r
s0i0SbQ6Ek5JPPFRgtEdpUEdcino7CPAwR6ZpTgrn16URdkVZ2GRgM7HP0I+ppXz9xe/UmooztJHG3v8Aman
G09OfeiK0HfUYkajIPJ6EmhFCkEoGIGCCO1OKAc55ppyRkfjSQmrkyxROd4jBHbAFKYFH3Y8H6VCj4kG3
C9jVkMwdQTlW70cqZN2tyvbjEuT/AHmFTSNnKnBqOPmN2xnEhOKkwHOchl6cUkvdQP4gzlwp7HvTjGGQ
o33SMEU3AQjGc5qVeetIZRXNnMATuiboT1H/ANerhGRkYpJolkQow4NQQSmFjBMQCPut2IosN6oXy+S8Z
2t3XHBpN6thGQqT/nirIChjjvTDCrdRlT1Bo1RO+g0huF3jaPwqGaFCAy5xUhRom+Ql1yOD1H408GM7yp6Dl
T1FUptO6E4pqzMx0KHB/DFKkoVHRl3Bhx7GrbRiaFQxAwODis9g5bbgrjr616NOoqis9zhnTcHdbF23vTkRE
Bm6A5/nVmS3MqYeRsn04x9KylGzG3tUqTukvmFifUetZ1MNzO8TSniOVWZZSSe2by5AHz91vUf0NVdZlR
vD+p7cg/ZZeP8AgBqWa6M2F2gLn8ao6zKraFqI3HcLWXDdM/IevvXJOhOCudEKsJuyOwT7i/SnU1PuD6UtB
uZV1q09tqj2iabc3MawpJ5kJTALMwwdzD+6Omev56orh/G8dub6ATJMTcIsAd1VbdCSVBZyDg/OTgA8qpx8t
duowoHXigDm/Hv/ACKc3/XxB/6NSvO69E8e/wDIpzf9fEH/AKNSvOq9HBfAzpobHf8Aw/8A+QLdf9fbf+gJX
WVyfw//AOQJdf8AX23/AKAldZXDV+N+phP4mR/8t/8AgP8AWpKj/wCW/wDwH+tPqCRaKSigBaKSjNAC0
UUUAFFFFABRRRQAUUUUAFUdU/1Ef/XQfyNXqo6p/qI/+ug/kaAKlFFFAFvS/wDUSf8AXQ/yFXqo6X/qJP
8Arof5Cr1ABTIf9RH/ALo/lT6jh/1Ef+6KAJKSlpKAMLxYrnSFZCqukyuJCRmPAJLBWIDYGeCemT2qPwxF
FdeHCs6xzRzSyFmOCJfm6lQSAT6Z49ulWfE8VpNozJe4ETOq5Mcj8k7ekZDc5xwe9Qw6fpEumm6v7W3nAZ
5GluLRlIJPPEmWH/1uOKAKekwR29rOkSKkaXlwERRgKPNftVuKQAvk9WqhoTW4sJRaqiW32q48sRrhQP
NfoO1XowGDdCN1c7+IjuTZ96CqkZIzmmqmOaecj0NBJGUOOOgpUH3iPXrQ53MF6ZpyjC4Bwe/FACgZHN
M2sCTnI7CpNvJOT9KxrW+v9Qv9SSFreKGzufIAaJmLfu0cnO4d3xjHagDSZiWIUj5vTrTgu1QRgZ74qOJLrO
53i4HaMjP61IyOyDAVsevH+NKwGNYHd4w1hlPAtLVf/Hpj/WthvvDkjJ7VQsbGWHV9QvpmTNysSKindtCb
u+B13elaLnau6sabUrtd3+GhbBgMEmsy90HTdSuBd3EDNOqCMSJK8bbQScZUj1P51oAMw5NY11q2qjW7n
T9M0u1uVt4o5JJJ7wwnLlsAARtn7vXI61ohGV4o8OabB4T1eWJ78OlnMVH9o3BGdh6qXwR7GtP/AIRe2Cqo
vtYXA/6Cc5x+bmqesr4i1XR7uw/sa1ia5iMRkW/3BcjGcFBXU7RkfMSabbsBz+jwPZ+INUsftdzPBHBbSILiUy
FWZpQ2CecYVfyrox8gxmsKzyfF2sMOogtl/wDRh/rWyVcnOcH0pPcBSxUHn5jTVLcnOaeUB5bGazdP1mwv
7+/sbWRmnsHCTqY2UKTnHJGD0PTNcmMajS5m7Lmj/wClIqF2ySaD7F5tzbxPJLI3zKDU63CmRYmZRKVz
sJ5qVmIAAGTiovs8ZnExQCXbgNnpW317DSXvTV/VfLqc6oTpv92tO1tN2215u5IufP5GOOB+dPY4I4JAqnaz
K7EC7juWXGWjxx19KuZAXrzQ61K9uZfebLmaTasVrmSG1Rrwwhn4UkAbuuOtJcxtfWcflTPCXw4I64I6dfer
QPGO2aMYO49RW0aq0cXqjGVHmupfC1tt6u5A9ozXaT+c2EXGzsev+NQj+0VsWBZGud3y4Axt4/8Ar1c80Y
5qMsN2dxqlUfqKWHi22m1e+z7219dNOxJEG8tDJjzNo3fXvTgV6L0HpUYUjBz9BVcadDFaTRIzqJTknPINJ
We+hc3NW5Vf5/d95cIyMdBSEgAbj+FUTbyYt1hunCxfeAz84468+361LDbypdPK07MjjiPHC9PehxXcUZTbS
cH967Xvv307+Vh88EVzt8yIttOVJJGK5uK9Gla7rYuLHUJBNcxyxNDZySKy+RGp+ZQR1Ujr2rpJ2n8phb7PM
BGC+cUrLI0IBcLJjqBkA0ru2rNeSKk7R179zj9W1A6vB9nh0/VPMkuIAoeykRVUSoWJJGBgA12CsCuG6kY
NQZngMMTI1yXJDygbdvPp9D+lSvEd4PYUSViYS576NNb39L+j+TaK5IgWSQjp91fWsnWrSZvCWtnY0lxP
ZTAIoySShwAK1yvmTKXGQKsvJhcqAaaYzLs/EmmXVxDaxTyiZwdqSW8ke7AycblAPArZJDLgqCvXOaxL
uwubnUrG7iaN2tGkYxyMVDblK9QDjH0pst14hlaSO307TTt4y2oOM/8AkGqT7CepuKQG3Ko2+nTNPDgdBt



+tc3NrWtadDG99otosHmxxM1vfmQje4QHBjXPLCt0b3zzgHpV83cVuxY8xcHbuPrjtS+aij5WJ9sVRy63DRA5
BA5NNvN8CxlGJLMBzS512HqX1nTPUCneYq/NnOfWqiykttZe3HvTs7T8qAU+aIakzysUOB+JpkICAk4LHr
mk5brUbt5ecKz59Kly7BYtBvTb+WKHl2xszbSB2FU45GLZ24XuCadI3mnYD1+99KSYBaMSSwx8xOPareXx
94flVWAjOEGAvANT+5JzTuAZJyCRgH6ZqOZssiYHPORUmQFLcGosnz9xAHHTFFwJwoCgEEEDrThg9G/
OmAdw3PfvSHIYALx7UXAlGc8qDTHjilUo65U9jRkA8hgfWnBgTjdn8KYGVzplz5bPm2flT121JPdtMwtrPD
ORlpB0UUzXJVaNbfYpY/NnPQdP15qawgWGzjwoDOMk5q5tcqk9ylsNtbOOB9wJbAwST1qadWk+dQML0F
OcuW2r07mpQcjbj8axU2pcwnFSViNWDxcAYHbFN3Y45pdvlnI4HpTS8R5Y7femppFJuw7cPT8qV1G0Pna3Y
+tVI5455WWNjgd/WrAcp8rjHoe1V7V9AkrokLIWG1vm9GpVwSMAfSoztPBNA2r0OfY1opQfUE2h0Sf6w7e
hx+ppdpUh1H1B70ls43MpOGJJqUoRnLfrSg7IbsxnmBjyNvsaQqFIxwPahynO4CoV38KnzAnqeMVbsK7Qq/w
CvAXJ561ZcsCDyQDkg0kSmIZ8vIHOQakZl27xzUO61J3IYM7T7tnmpVP3h05zn60hUq+5ePfqKVZN4AOQ2
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yx9KR5C7ERjOKEXYNzHOe9MB0abVx6dTTmGDkdPSkDqwwpzijDcAkGgBNxJ5XinEgjH5UuQvTH40xC
DJyKAKcmkadK+6ewtZAeu+FT/MVUm8OaBIwX+w9MbPc2kf+FbLnH0qHJZ8jHTvRdgZf/CJeGuh0HTAR3
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LisS9PY+5o29yB+dMDg9/ypwYegpiF9sfhR9cijI/z0oA9vyNAGH4qAOkQpxzf2Y4/6+Y612UtIuOw7VT1rTZd
UsRBDcC3lSeKZHdN4DI6uAVyMj5fUVTNn4kycazpxPvpr/8Ax6mM2nICZ7YqNzItu5QDeFO0HoT2rM0O6vr
2G8iv5IZJba7eAPDEY1cAKc4LNjqR1q7dkyMtuhwW+8fQULRiaurEOn7pI2mm2iZieAe2a0QnGKqrYxJdJcD
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OFN7tjsB3NTY0MzVJ9Mu0a0u4hLCxyMg5UjoQRyCOxHIpmha3dW+srodw73qtC00Nzj50QHG2Xtn0YdcHI
4yYFN02ryRWWlLd+RHG7Ga58oguCQNu09APXvUeqRa3cyrdWehzW2qQrthniu4iuOu2RSRuT2xkdsGrjoM7
oH/8AVQcY74/lUCSkNiQj69qmyM9eTTtYL3Hg88nAHf1rP1448P6n/dNpL/6Aav4BzxkdxWfrv/Iu6kOo+yy/h8
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B16g/Tmr9hrNrqF9eWcIlEtoV8zemAQ2cEHuDg/oehBLNP8PabpdwJrS3McgTywd7H5cIMcn0jX8qls9ItLG+ur
yFZPPuiPMZ5WfgEkAAk7RlmOBxzQBfopKWgAooooAKKKKACiiigAqjqn+oj/66D+Rq9VHVP9RH/wBdB/I
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2Vbfb87O+0Ae57VYqK4mht4HmndUiUZZmPAFAHJ6MYFtCLZla2F3ceWyPuBHnN0PetWRl2Hng1maVNHc
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MdCOmaVmAAc/jUQfcdwHHuKAJC4HDdT0ppHmgcYx60BcHJ59KXdt5A7YoAaxEcecZ4rmfs7+L7S1lvLS2
WxivHdonbzPNCF0AKlQOThup6V0jKXPcD0rJ8KH/AIpm0fs5kb85GP8AWhbXLTuX7CytbCA21pbw28IJwk
SBV/IVaIUEZ4965231HW7u5vmsrbTmtobloF8+Z0Y7QMnIUjqTTn1fWLSe1F9pdosM86QeZBelypY4BwY1z
+dFi7nQswXntUO1pMZOF9Kc3J2gH3xTwAFwKQIAORUMxJyM5z1qSR/Q4PeoMc88/SiwDdoEGyICP02jjN
OtLd4stLIZHPcjGPanomeCelE8hjQYPJolaUXGSumRyJSUl0+77tiKWGOW5SfoyDGef89zXPapaXlvqdjf2axT
+XJJmOeYx53DHBCN6966OCM7t7cZ/Wp2iiYAyxo+3ldwBxWNKrKjP2NR3i9v/kf8u/rq4qUE/fppKW/6X08j
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hkE+ldUotLyCnVjN22fZ7/1oLLLHDtMrqmTgE1W8tWnJYZPUn0qW5jilRROAcHiq8dortcF3ZklGD/siklG24p
SqqVlFNevk9/nZaFiWGCaIeaoZVORziud1u4EWt6PfXKSizjaYMyRPJjKjGdoOM4rWjsbeV4lUybYM45HOTn
0qcQ+VfO4lLF1wIx0Xpz+n61T5e5EHUTu4JN2vZ+Xotnp+Jmv4w0FBhtQiVvSQFMfmKTwgo/4RmznzlpUM
oH+8xb+ta01tI9zDKkpRV6rk/N+tVLryrO6d0Lm4nGMdh0/wpKKa03/AK/TUc6sov3lZXSu337fPS2hcVgreShy
55ZvSmvcxWs0dsFbfJ09Pxp1rCLeAbjljyzHuadF+8lZ8DHRc1KsnqVOEmvdditq1+2nWAaNVkuZpFhhQnG52
OBn2Ayx9lNM03TxaaXDYxOWjjGHmI5lY8sx9ySSfrRqVhp+sFbO8gtrpI28wpKgbBxjOD069feud17TvD2l6T
I9npts125EUEcJK5kbhR8p9TTSb0HdbXOkk/0qT7JF8sUf3mH+f8/hVkEeetui4WMZNcNoHhwHQ5Jnnu52WY
wwuLuVMonykjaw6vvOfQjsK6G28K2kcWftmqpIeW2anP8A/F1U7WSTJUrzcbbfcWNWIfxBoCdNs80n5Quv/
s9bOAMnPHpWPZ6Bb2+oR3n2q+nliVljFxctIF3YzjPfitK4njt4y8jYX+dQzVIrXVxDbTR+YWAJ4AH+fWqwl
N9qCrjEcfNZ0l615dE7eOijFblpbLbxZP3iMsaNLKxHLPmbb06FsEYAzVS9i+0SRK2QoOSKlW4h/dhpFVpPug
nrUkmCN2R8tJqw4tPTsc/c2sFr4s06S2XyWu0m+0BGIEu1V2lh0JHr17V0AVc4549652R2n8VaPIT8pW52/gEH
9a6CQ4cY78YoGkOPAABpGPcilJTqSOKjz5jHGQo/WkWNbYx4X8QaiMvlqdzED3q0FRV549qgmtTMAMYy
aQ7EUEjTk7R8vrVsB1XHB+lCIsSbRgAdqEk80EJwAcE0xcqGhiDzxTxKc/epxxjscd6Y0aFvTFAnAernJB6D9a
eGz6flVSX5RhBljwKcZNrLHn94R0p3Zm0W9/yncPxpRgj3NQ9ABzQ0oTC9z0FNO4jB0Sadbe9MMQdpNSug
wJxt2yFc/wDjtb8MIUszHLnqawPDVzDBozXEzErcX11JG4Gd6tPIysPYggiulzztx+Bq3e2xmmudrmu+3b/h/Mo
JeTmCWRrN1eNgFjJPzD16VJDcxtLHE+UuHXcY8HjjOM9PWrWB6HimNFGZBNsQuBgPt+YfjVNxfQzUKq
taV/VL9La9O3kK7EnavB9aj3TrcKgjBhK5L7sHPPb8qeOWJNV49Rt5LV7n5ljRtrZHOeP8aUVJ7K5VScItKUr
dfkt/l3M/S2/4qDxA/pPDGD9IUP8A7NW0oxlyMk1heHmW41HXrgHcsl+u0+oFvCK3+e+doo8jW6eqG44JcA5
7GkLGIZHI7A0TyIked3GOKZCDLh3GPQelNOwFmOUOvuPzFUtd/wCRf1I4H/HpL+PyGpZcK25cqw71U1e
Qt4b1LOf+PWX/ANANVpugTfU6lPuL9KdTU+4v0p1WanDeLrWCbxBavKHMSw/6Wd0+1IvnGSIsc4ZxljjBb
3ruFxtGOmOK5nxHJZC7l861u5fKtg92YLjywYctgMNw39H4+vrg9KuMDb0xxQBzfj3/AJFSb/rvB/6NWvO69
E8e/wDIqTf9fEH/AKNWvO69HBfAzpobHffD/wD5At1/19t/6AldX3rlPh//AMgW6/6+2/8AQErrK4avxv1MJ/Ey
CTIl3bmGEJwoBJrm5fFvlWzTCIyYiEmyOdCzZBIVeOSMfN/dz3rp/wDlv/wH+tO2L2Uce1QScpH4xE32hobK
8liiA2soBL7iQmBt78d889MZIltfFa3twIbe2uXzIEVvlAIZnCv0+78jHPXtiumwB2pQo9KAOUm8YwQT3ELw
Xe+CQq4Cg/Ludd/T7uUHPbd7U7TPFi6nqAtUimi9WkZQchQSAMdiSOSOldTtHcCk2LnO0flQAwRv/wA9n/If
4Uvlv/z2f8h/hUlFAEflv/z2f8h/hR5b/wDPZ/yH+FSUUAR+W/8Az2f8h/hR5b/89n/If4VJRQBH5b/89n/If4VJRR
QAVR1T/UR/9dB/I1eqjqn+oj/66D+RoAqUUUUAW9L/ANRJ/wBdD/IVeqjpf+ok/wCuh/kKvUAFRw/6mP8A3
RUlRw/6mP8A3RQBJRRRQAVFPMlvC8smQiDJwpY/kOalqOeZIIWlcOVUZIRC5/AAEmgDk9JlS4WWVMl
GvLhhlSOPNfsea1ieflX8KytHlWYTyorANd3BAdCp/wBbJ1B5FbSqAfWserIkQFixA2kfWhU+bJNPfhsn86TG
7DA49KTJBvu5HambjnIHA9aAXJxjjNOJAYL7ZpADDIz3pfvAHtS5+XmoxuyTngUAKfl57VAXUyDFOkcth
V69zTkhVee/rQBIqgj2pVAGaFxim52cMfoaAFDYzRtzkEUwBc49acpVM859aAEKbR8uBxSBTjJbNKzg8KetP
X/V7aABuFAHPrTfMJHQigtt4JpQAyelAAQFHApVPpSL0POSaAWD4OOlADWYRkg555HFRj94/wAwwtOl
YbuTx+tCoM5x+dKwCZYjauMUsaDYeoz3pzLgdMmgPnjGMdqTQxowF20vI4zx0pGTJHOMUuOcH86Qw28
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vWT4i8T2JTTnEOpFYL1JJR/Z04IUK3OCg74rOhOov3dTddej8/Xuv0sDS3RqP4edrgKmt6soHX9+G/wDQlNF
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cHA5Wt03ewi7o9/dtoOlSvEZJ7m2jeSTGBvZQTwOO9bUFuIhuLZY8sxqro8QtdEsUlwjR28aHccYwoFWJn3S
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OlnRIvNZwI+ORzVSCNpbHbK7FduCehI9aSJYF08LM4WInjeffNZpRv8ypOpZtJLTq+vn5edy8GWWPKnKsO
o9Kxxp8fmGLzw6ocsAwOK1VZUiVEwABgY7VVa2jAnZcq8oOWyTzRFqzV9BzhLmjNJNq/wDS+aW4llZxK
fMROc4U460t3O0sn2SD7x+8R/CKngX7LY/vZS+xSSxBz61Xs1SSKWSB8yOCdxHftRb7u5SqJpJ6SavbS/8AX
Qsi1hbySy5MQ+U5Pt/hSX8hS0baeW4AqKCZomFrcSBpgCxYDjFQxub693gfuIuh9TRNSTsyaEoTTlFWb373t
s7dUUpIvK8QaDH3ENyx/KP/ABrcI3XIyeFGayLzA8XaOP8Aphdf+0q11yZ39gBmpZuh2V3YGKcSqJmkz6iqk
0ytMqbsqDwPWkgLIK4yRk44zStMqRF3HTuaNvTcOnvVS+UuUjDYT+KgdxvmPccjKqTxVtNsESg9O/vUcU
ajaf7tRsWu5gqZEa9T60APNzuPA5bpU4RijbuDiiOFEHAzjuaZJMNxRecdTQAvTnrjpSQxL5jSEksajiJYljSeccs
F5PoKdhMnllCISBlvSs+Swk1LTrqGWeWA3EbR+ZEQGQHjgkHmrMcEx5kcfN1A7VcRRFHgcYHSgyMfw03
2nw7bpdBJfJkkiUmNQNqSMinAAA+VR0FbfOAOvpmue8NTx2/heCeQ8GSVuBnrKxrSv9W0/T7WOa+u0gjm
OxC5xuJBPH4Amralv0I5oc7it/x8jQyO4P40h5OB+Jrlk8SaJFaGC38R2KuWzvluFX8OatR+KtJFxDGusaXIhX9
5ILyPOf8Avqq5OzMVVkrc8WtvPV9NO3V2sdF7ADHfjmo2hiaMxlFKHqCtZUPiTT5bqRPttoYlHyus6nd+tT2d
69w8heWArnEZVwcjP1+lHK1qUqsZWST1utn0/rTuY1v/AGtpl/qcVlFps0D3DXH72eSIoNqjHEbDjb2qZde1ZL
iyW706yWG7m+ziW3vGchtrHO1o14+U96r6bp99qyXt2ddvIA15cQCOKGAqESRkA+aMk8L3NXYvDk6XVm
9xrN1cRWkxmSB4YVUttZckogP8RptxHFVFL3mra/np+G/mbYhT+L5sHHPapGfbjHFIBye/rQ33gf8AJpI0IHV
5AzsMAdqrauwPhvUSOn2SX/0A1oNyCOgPas7Wk2+H9SKnA+yy5B/3DTGjrE+4v0p1NT7i/QU6tTQ4PxuHG
oM6w2cyrbDd50bM0IIlG4YjbjJDdR/qjXdJ9xec8da4vxs4S8twTDHG6AXEguCJTEG+YGPeu9QCTyH5JG3k1
2igYGPSgDmvHv8AyKk3/XeD/wBGrXndeiePf+RTm/67wf8Ao1a88FejgvgZ00Njvvh//wAgW6/6+2/9ASus71yf
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FFFFABRRRQAVR1T/UR/8AXQfyNXqo6p/qI/8AroP5GgCpRRRQBb0v/USf9dD/ACFXqo6X/qJP+uh/kKvUA
FMh/wBRH/uin0yH/UR/7o/lQA+iikoAw/Fc0kGkB45niPnKCwcopHo7BlKr7gjt1zgt8OXTDw8biV5rgrI/3d0uRu
6IdzFh6HJ/DoF8XMU0NpBDPMEcOY4ojIGwCcMo5ZScD8Qe1QaJc3FhpSxNp13O3myZ+zhfLX5v4N5U7fT
igCvo0nnpPIEdQ1zcEB1KsP3r9Qelau4rxyx9qyNHkaZZ3ZHh3XVySj43D963BwSK0w527UBz61kt2RLclHzDJ
qJyQNuOeue1AjJ5Iyac8YxnGOOuaLEjSwRN2cnFRNIW6qfyp4iHXH0J7U5l2nPUY5qQIgJWGc/hijy2bhjj1xU
2dy/KcU0vtUeppAKIwFxwPwoHBx1HrSLvz83enOPSgAPXIP1FIPnJyOPelUY75pOQexFADdyrz79BQQuMih
wu/gfNT22qucAt2oARUO05xnNL90Nk9KVW+Tg/WmBBnJ5560AKDnnHNA+U4PTtR90/NjbSnDD2oADyc
0jt8ufypVPy/SmSDH9BQAxF+ck81KCCMAjPWhFxge1DEI/I+mKAFB2k5b2prBWIII98d6TAJLH7tLlCTz7U
ANKE/wAZOBwBxQW3ADB+tL7Kaew2lTSsMjAxyTwKfwEB9+aQrg5zwTS8A+1SMRx3WoSTu6kfSnNnPD
YFKBt5JyKBCk7Rgkn3xQGA9StIAOSDnHakxubJBH0oGG44IHP1qNjhTwRx3NTMwXg9R0qFySGPBwKA
HwrgEnoSaw9fM0Op6Pd/ZLm4hgmkaQW8e9lzGyg7Rz3rdDYQAZHU5xRyTgtzQg6mN/wlOnpxJb6nGO+/Tb
jj8QmKYfFmhKfnvxD/ANdlaL/0ICtwqRyR+VN4HYinoFzKt9e0fUpBBZ6rZ3EzdI4rhGY+vAOa08+WoUY6Vi
asol8R6DGFG5ZJpSfYRlf/AGeugVNqk4pMdzK1PSTqsUCi7mtZIZlmSSIKSGAPZgQevpVG70C+vYDbXOv3
csDkeZGbeEbgDnGQox0ro2IwCpAPoawfEwMtja2xlkAub6CN/LkKErvBYZUgjIBpplKRPq2lz30tlNb3htJ7V2d
GEQkB3KVOQfY1Bos99JfalZ3txFcfZZEVXWLyydyBiCMn+8KcfCulDG1tQA9F1K4H/tSr2m6RaaXFOtskv7
5/MkeaZ5WZsBclmJPQAde1LoHMWV4UkfepEUZJOemay/Es0sOhSG2leGV5YYVkXGV3yquRnjPzGmvol+h
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vmtz7sfp9Kxq0IzfMtJd1v/AMH0Y+crXlvHcQiKTIXOeDj/AD1pVTsM/X1p43bvmJOexFSoMEnB59az+sVKa5
a+3dbfNdPy8xckOZzgtXv302MDxbGV8OalciVk8qymIUd/kNJD4Z0VreNH0bT3YIAS1qhPT3FSeI43u9HvdM
hH+kXsEkMRc4UFhgZPUDnsDUQ1XWklMLaJbNJjO2O/yR+aCu33nFNbfoYRnTjKVnrfX1sv0sRaXptjpni6/j
0+ygtoxp8DMkEQQMTJNzgDr8ta9rJJcyebNDsZRjBH+NZmlyXZ1zUL6+sntvMt4Io40bzThWlJOVHH3/51tfa
YEiyrks6bwQpPXpniodSNmmbOlVclJXt2tv8A8N+o64cogVRnNcD4hj8vx1o7Ebc+VuP1l2f+z/rXY21yTEzXM
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H/ANengZ59+lAhgyRgHjPPrUmRgr3pq4DfjQcsc5xikAikZIzk0A5YnOWpuxQDk5FSDAAKj5cUwDfg4IO6nc
U1sNjv3BppLAY4PvQAhIzhjx2ANOjCg8LimRrk5z/9epD90rnpSAa27eW6jsKZuLZG0hs96kBKrg80itkE4GM
9c0WATIIwevpTSpI+9inttc49KAp25U5+ppcoDAGC9B9ajAZ3BHQGnSbnwn3c9cU9U8rjjrgHNKwC4DdO1Ju
GMHg0u7BJAyO+KaGLE/Lx70gFIG3PBI6UhL96Xbno2B9KaWbpgfnQAZLEnsKcQC3IpFbaBkDn0o4x8p5o
AUN1GOlIxXIxyaQZGe5oUc5IxmgAKEngipF5UqT7UzlQSMkelJu3N1K5oAU5Oc9umKa+dgyMY5NOGemc
1FIxchQCM0ASphUz3FNB3sW59qduCLt7igOQv3OfrQBGc4GSM+mOlPYgKBjn1AqIbnmB71OFJxhuB7UA
QIBvYde/+fzp6AbiMfhRJ8socd+DSnO/6nsaSGxv5rTgewakJxxn9M0/b8ucgj3FMQzbnjH5Uu3bj5uCemKVTzx
x9DmjAXJOOe9ACSBshRj6045B7EdqYzcg9/T0o468UALz04/Okxj5eR7g0DHJAXP1pDkcn+dAC4x/Ev5U8Z
x0BpuR0OB7UEYPQ/hQAhVucDHvSQ/KrAe/40HPuPqajj/eStjoKAJOQRwB6VG4LsqjGOvAqRiBnaCfekiXgs
TQA9uAF3cnqKDuAx+tAcZJxnPtTTjrwfqaAGofnI7Eda4nUF8XW+ratPYxXFwruBZqZI/LC4TJ5l9d3BT8a7l
DjLds8VxOoQeLE8TXE1l9pNi0sZA8yPbs3R7goLc8b/4VPXlsjAviH0Ikm8YT6gTd2/k2scqF/LMfMZRt4xuJw
G285z6elRWTeMrFL57e2muY5JWMQmljxg+bjaC/TPl5Py8fw5yTCr+OpY7ma4tRHx8kW+Pb95CdxVs9Cw+g
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+QYW8tQN0+Yd7nzVJwN39zd+nQ1IdR8a29rBJcQQpNI6QLD5auWZ2kG8lScbQI2PQY3fha1KLxQniO9uLJ
biSAW4+zLuXyvM2HqDKP4sfwH6ipEMgl8bBI4WhijHlxK8jFH2n93uI+fLHmXOfRcZ79Vp7XTaZavfIkd40S
mdR0V8fMOM981xEureMG1ZtKeDMg3EOkQUMgb5WL7uCRjjp265FWmvPHiC2X7JbSFiDIwVPlyiZGN4y
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Q+9Wz4ngzh9P1dR/wBg2Vv5KaUU9WOppaPYpw6RrdiZIbPVbHyJLiWZVnsXZl3uzkZEozyxHSrjR+Jox/x+6
Q+Rj/j1lT/2oajHijTQzM8Oppjj5tMuf/iKD4r0ctue4mjPo9rKn81FXqZ6jZD4mRRmPSJMnA/fSL/7KayfBVpeH
UdcurqEIJblo9yNlGZZpi208EgFsZIGcVsHxV4f8wPJq9qpHQO+3H50eEpRJoCyxAMk9zczBweCHmdgR68Gk
9EM2/K3LtDEfShYVQg8kjuaULzyc+maUn86zEY3hw5j1R+76lP+jbf/AGWtgEnuB9OtYnhh0bTrlt65fULw4zz
/AMfElbMkqKCSckeppvc0UR+ABkkfjSblVdwPTqM1USQyH2pJCzcA8CgG0Z3iqXOjhQfv3lqv53EdaoLE8/j
WD4gTNvYxkn59QtuPpKrf+y10Cn1p9CDD0pgPEOvSKc/6VEn/AJAjP9a22kDZJPasrRNhvtfkC/e1DH5QRD+
laybZJMY4FAmOt1xEG/iY1Mq7R83LeuKVVAP1prSbP4ct2xSYGN4vcDwreg4G5VXH1YD+tbCuJASGBB56
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oo52cDy42LQ5ZCO+3zffOc8bay7SbxVJPavH/bgga8OxLmP5lAeAfvTgAqUE7ccAnA5Ar0zzf+mb/lR5n/TN/w
AqAPObOXxE6WkiHxAGOpqViuYwMQ5jDeYcDqN7DjaMso5C16V3pnmf9M3/ACo83/pm/wCVAElFR+b/A
NM3/Kjzf+mb/lQBJRUfmn/nm/5Ueb/0zf8AKgCSio/N/wCmb/lR5v8A0zf8qAJKKj83/pm/5VJQAVR1T/UR/wD
XQfyNXqo6p/qI/wDroP5GgCpRRRQBb0v/AFEn/XQ/yFXqo6X/AKiT/rof5Cr1ABTIf9RH/uj+VPpkP+oj/wB0f
yoAfRRSUAYXiwldIQqH3eeu3yc+d3/1eCDv/pmq2g3NgNB8rUJYEEskm6O8bEjDd/y0Dk/N6/hVrxYqtouHmh
hTzky0rBe+AFYq21s4wcH04zmo9CitbXw+JLt7Qwo7t5p24VS38TFVBPqcD8etAFHRvIFnMtr5f2cXdxsEIG3
Hmv0xxitMAjooFZ+jSxS2cz2rI8TXdwUaMgqR5r9MVpMW4G0Cs2ZvcFyMMR+ApfvHcM8dqcGwMEcijg9
ODRuIizhjkdT60FQOM4z70pJ3DKnr1pVClmGPpRYAZduB270u4BQPekYGRuRgD9aaXCkfLzjAoAc2xRnIB
PeojuY7Q2aekQYbnJp4KpyeCOgpALxHtB7D0po2M2TSFmY8CnDDfKetNgDAgfL096TIQYx/9ehtyr14pEUY
U7j6/WkA4DLYZcCmyOFPDYHpinHk/K3Wo9n7znkjrQAkQLMXYew+lTMBsAPak3qF29PrRtB4BP4GgBrA
oPl5B7U1Vb7/AFNPIJ43UvKDuQaLARkoTnIBoUbhnd+lPBX1596fsVlB5pNAQnhcHr64obbweORSsdvBByP
ShMZyVxmpsA3a3Y5z60p4XBPIpASWOT930pGbceQfyoAdnHPJppJIzt49KQlT0OKXGB1FAAAAMkEZ9Ka
o3Sjqcd6cWYJ2OKI1OzngmgBTkdhQoJGc0HPQN+dKVKjrnNADU4Y5PtxTldgecYpqAmQgjgil8v5jk0AMlB
K5U9OmaXJcBsgd+KGQlSASKYrEx4GAPel1H0Hx5POR+VByxAGQpPNNjHPOMehqYhVAUUxCZ2t0pjde
DnPTPapOcc9+9RMpDHP86AHfKFOTyaaOSTwPwpB0yCBSsAoHOeeaAHYyvKg5puMD7oz2xTwp2DA570r
jK4HbqaAGgZGRzTTnPRvzp2crxxikG3+8SaAEI4J2np3NJDkRluhNNfLHYMgnufSptpRABQBHtJ9frSxjC4B6
9aUHPG6mg4bGPxoAfgjoQfrQQcZ4oUDP3SfekfbkYNADkIUZOfxFcZqWj+LbvWLya11aG2sHz5KLIwYYQ
heNhA+YgnB6CuxZuMZ+vFcRrfhXU9QudQeB7ZjcyK8c73EiyBAY8xbdpUL8rHJDdfu9TQtxobJoGvNZ6891f
QySXdt5VufObCnexGRtG0YZRxnpmlu7bxmFa/t5beONbVFhs4JmkLSAqRncijBwQTxgN3xUFh4QvrK5t7zU
L7LWyqiRwyFtx3SHDEqOMOvQAEr0AAFRw+DNRv47m7lvZIZ2t5I7dQ5G5iZQCxwcJh0OB6e1aNe6NFqf
w74tOoCeLWI5FSLywWnKMwIj7CMhTlWOec5xxmp/7D8ZtcybvEEHkFRtCja2eMn7vH3n/wC+U96iutC8Y7
0S21mFYESRQXmYO2S5XPyY4BTnrwea0tE03xFFfSPrF/FLavarGFhY5WTaoJGV9Q5znPzDI44m4uhs6ZDe
W2lww306zXCZDS5zuGTjsOcYq3FHuO9jmud8P6Te6TPNDcSGSIQKquZC+5/MkOcnnIVkBJ6/hXSceWCM/
hUsXUVmyANpNCqc9PwpBjrzQD6NzQAg5kJxwBxSSP8AMFQEk+lAY7mP8qVFwd5PJ96AEWI4+bn1ANP
2gdgKduPQVFLKkaks3TjHrQA/G4daQYxxioULzHLfKuenrU2Ow6VDGJkUinn696d2xUZO1emeO1IqO5l3Ph
zQJpZJZtE02SV2LM72qFiT1JOMk1mS+EtCd8R6RZp/uRBf5V0JJbj170BcD+tO7KkzDTwjoy4xasn+5NIv8mq
X/hFNM/ge/T/c1G4H/s9bKYJ5/OlJYHjJFO7IMaPwxYx3UM3n38pgk8xFnvppEDDgHazEcZrY2nd15FRGaTJ2
xkjHepLYSF2aTjPGKeojM/4RuRLi6uLbWtRtPtEpmeOMQsoYgAkboyew71WtNM1V3lEXiO72qcZe2gP8kFa
15e7Xa3j+Zz2WpbC2aC3wx+djub2NPULma+n68Pua/G3f57FT/JhSiy8SICV1fTW/39OfP6TVt7QM44FQvJk4
TJ+nSk7hcxZU8TMyxi/0l89T9ilX/wBqmn7/ABMnyqNIfHp5if41rxREPl+v1qcKMc96VxmFpFhfW8moXOom
3868uRLsgZiqgRogGSBz8mfxrUWMZxxTppAThe1OiB25PU/yoQhyLtH+13JqQDj7uajZwnUfSgOxyzfKopMB
XVSTu4OPWk3IB8vWqDzma4ZUOVA55qzFGfLUFjnqadgEvQzwOEwTisu4z/wi2pozEsltL/6Aa25vkhwBg1zJ
dzpGtFm6W0ox/wAANVHcR6Kn3F+lOpE+4v0pa6DU5LxTc6RBfql/a3csk8ATdBcvEhXcQBLtcBVyx+Zhjkjr
weivbkWdkZfs01wMqvlwqGY5OO5HHNcj47uZra4tGIvmtAFMqqFW2fDfdkfepXI4+bcuD0zW/wCJI7WfRvJu
pbqGOV1QNaDLgnjgYOe/Y0AZPi95ZfBs7ywtDuuodsTqAyjzV64Yg+ua4Ou08QQWlv4ClWxkR7Y3kbJ5ZG0
ZnU4AAAGOmMfrXGV6OC+BnTQ2Z3/w/wD+QJdf9fbf+gJXV965T4f/APIEuv8Ar7b/ANASusrhq/HL1MJ/E
yIgmbAP8Fc3B4a1CKHyjqQO5PL8z59yL827byOSG6nuo6nmt+7u4bJWnnYhFUD5VLEksAAAOSSSAAPWp
ba5iu7aO4gbdFIoZTgjIPselQSYMOhakkto0+oLMLdnJJBBfdt5PXBG09PXtXRUtFABRRRQAUUUUAFYE2n
6k2malbpc3PnStK0EgmGRnBUZ6jnPTgDPtW/RQBxd3pOvtfXbQyXTRSTlo83e3Yx37WADf6tcplSMk54OBT
tQ0/W7rUprmJLz7K4yYUvDGXUrGFVcMNpVg5J4yD1OcDsqzIdf02e0N0lyBAJjCZGUqu4deSOnv0oAo+HL
LVrSa6OpyySFgBvabesjbnO5Rn5RtKDGB93p3PQ1Uh1XT7i5NtBfW0k4JBiSVSwx14BzxVugAqjqn+oj/wCug
/kavVR1T/UR/wDXQfyNAFSiiigC3pf+ok/66H+Qq9VHS/8AUSf9dD/IVeoAKZD/AKmP/dFPpkP+pj/3RQA+k
70tFAGdrVpfXuntFp90ltcZyHkj3joe31wfwotEfTNOkN9cl0R2YO7FiqZ4BJ5OB3rRqKeZLeB5ZN21Bk7VLH8
hyaAOZ0aaKW1nmiYNG93cFWHcea9aKNufOOKz9IdLi1nmTfta8uCAylT/AK1+x5FaBXoc8ioZm9xzgHr+dJ
ygJ6+lNIYkfN9aUlgNoH4mkIQFsZIz9KQHDkHg4zT1yOGPvTGIDMSOOlJgOUnO48A9qYh3SMwHHYmky
FiZvWpEXEY5xmgBcNjrn60jE45GKUKQMhs+xprEngDk0wFUEAMTjnpS5Dtjkd6MEJycijOV9MUAMbO/k
59gKcxC8Fc88UiYLH1PfFK7Nuxjn1osAmVLHqKEB+ZgefekZiq8gEnpTlUqmc8mkAAnuv5UmBn+631pQG
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BJPU5osAkecE+tBZtuB+eaccAbQnftTcL3XB9qVgDLbcZpkfyyMMZ7/wCf0p3y/wC0aYMrKCB16D/P4UNAi
QZ8zpjPWkGM9z709Ack579aT5s53D2p2AQk9ifyqPnOSPzqfD+wpqpz9O/vRYBOmMqaY5HQY/GpDtzwxG
O1RMN0gB5ApATZAUA0hcYxSkN0BHHSjaT1I/CgBu07BnGM+lNDNz8pOPapOcFdwoBXGCwJ9aAIIwXn
3HoOBUrgZyc/SgkDkKACe1KG3ybh90deOadgHKo2nI6dqYygKSKczjJ2uvNMOAOuT6DvSAWE/iRSNnI6ZJ
4HrSqCmFIpwUeZwTxj607AJsOMg5HpSHJGTwBUnyx7st+dM+8pYnAHQUWAz9RXFquDht/P5GrFoMWcI
ZyTtHAqC9Hny29uOrHc30/zmtMFFXIwK0l8KQdCJidvTIp0Ywuc59aGGeQSM9aNo2Da2D0rOwEbc5C9PW
n4Oz5cc+tJjBGWJ74pxUnGWX8ql6DSIyTjBw1GxivTge1TBGBznA96f365P+elK4+UgVNq9OfU04Jz3571Lx
u55zQCMAnk/Wi4WK0sDNgLJt9cGk+zICN3zY9asl8Z5zz2qMuT7UJisNIHpikG4HpTvanADp/OkwIywAOOa
iYBj0H4VMY1Lc4+gFNcBR1I+tAFZyQ2AOlSbfl5/wD11AzbpgoIq2zqo24HHNAyLODgD8alyAgY4zVczAnC
/jTZJJX2qFGO5FAFgHcp5HemmXyQ24E4pF/djPpTLcGeZnJ+UHAzVkjNPgw8kzKdzk4JFaBIXtn2oLKq8Ebv
em7gcsQD6e9AEbBnYKSwXvTwox8owKUY2An8ajkm6hc4+lJgSb1Xvk1WllJbnoKcFblj0pkMbSSs5xsFKwx
LeCST94/ygngetXNuMAU4nj+lMZ1RcsQO+KbAbsVcseoqGbdKmxThfrUoXzTk9+gpJnMcWIwD2qRlaKCG1
AyeSeaurjaCOmM1jyLL50QkYfMenrWnuJYIAcDrVCIL9nFs7LnOOKw3tzb+G9Tkkb95JbSE5/3DXT7Y3BD
Dj3rj/ENwzadqCq+FWKQfhtNUtxHpy/cX6UtIn3B9KdW5qctrNtZXfiBftOj3t3NbwI0dxbTFNm5nGPvr/dz361f
8Rll02JkF0WWeMhbXG8nPAySAPx47c5rm/G1xp0eptHfXiwlrUFI3K4c7ZiCuSOQV9/mMR7YO/wCKYjPoKx
qAd8sQzIwCjLAfPlWBHrkH17ZoAx/EVxNc+ApWuPMMq3cUbGQLklZ1H8IAPTqAK4uumvPJHwyZbZJEg
W8jWMPIr8CdRwV4I+lc1Xo4L4GdNDZnffD/AP5Al1/19t/6AldZXJ/D/wD5Al1/19t/6AldZXDV+OXqYT+JlO
9s0v0aCRnTIVldCNysrBlIzkZBAPIxXK6/Y+OLKSzt/B0mkCyjgCS/2jvLlwTyNvt+tdgwY3A2tt+X096dsk/56/8
AjoqCTzXy/jP/AM9vCn5S/wCFdh4dXxEukr/wkTWrakXYubL/AFWO2N3PStrZJ/z1/wDHRRsk/wCev/jooAj/A
H/+1/47XCalH8Vxql1/ZMvhwaf5rG3FyJPM2Z43YGM/Su/2Sf8APX/x0UbJP+ev/jooA81KfGf/AJ7eFPyl/wAK
9CgW6W3jWTJkCANt24zjnFWNkn/PX/x0UbJP+ev/AI6KAKd8t+1hcraEC5MTCHzMbd+PlzjnGcVwQT4zf89
vCn5S/wCFekeXJ/z1/wDHRS7X/wCep/75FAHCaLH8UDrVr/bsnh06YHzOLUSeZjBxtzx1xXRP4U06WxmtJjL
JHLMsxJYAgqAFxgDpgYPXjOa2dkn/AD1P/fIo2Sf89T/3yKAM618P2drdx3KeYZUfeCWHJPme3/TV/wBK1aj
2Sf8APU/98ipKACqOqf6iP/roP5Gr1UdU/wBRH/10H8jQBUooooAt6X/qJP8Arof5Cr1UdL/1En/XQ/yFXqACo
4f9TH/uipKjh/1Mf+6KAJKKKKACo55VgheVldgoyQiFmP0A5NSVFPL5MLyCN5NozsQZY/SgDmdIn821nlV
GVWvLggSKVYfvX6g8itHcwHI/Gs/RpPOtZ5DG8e67uDtcYYfvX61ohgV54rPqZvcZyWwPxNPy2enTqaRnCi
lDFRhvSgQuN/P6ikCZzv8ATFIRj5hxSfMcncOO1AEb4yV96l5CDHINRRg+Yc8k9KkYsV2gYwOtIBfmUeuf
Wmnc2ABj1oADHGT70/AVss2QPWgAJ2qVHUU2THJycUbt75HQdaR1DPhR06+1ADkyqjI79KTmRvQUvDI
MH5gOuKj5JIBJPrQA5CPM5GAPWnEAsBkmm8IuCMkdaMqF5GD7U7gKeu0EAe1KgOCVOSPWkUf7J5Pr
TgSpIC96LgNbrypz9KMDoDtPcUoOWz0ApWx5ZJHOaAIwTnO4n8OKc/DZYA/Sl3jOAPrTSMuATkCjQBYx
kcH6Y7UFm9vzpzcKFYflURAP8J/GiwD0JIJPOO1Lhdu0/Kc0n3VHPtwKDuJ7ED9aAEYgHBJPtSR/M56gYxi
mDLNhRj6VMAFU880gBiT2pvy9x+lJuH9+m5bcVU5560APXAXcRkk0mQTzn8ac3y/IMUc4ORx7UAJkf36U
5A+9x60g5I+UmlYru+6c+lMBNvfcaikUbAwByD1qX5GPbNI53IVXBbFJq6Bbgj8YXGD0yKcVI6qOaZBhU5
5zx+FOYjONxGO1C2G7J6BlQvTafpTUI55Oc0cEc7j7igABuARRYQ4k9tppmSZFXgc1IQThducd81GcrIMDF
ADjH8x+UfnS+XzygppIB5J+lLnuWYemaNGMNq55T9Kd/wABpuExySfej5fU09BARvO3B96jMflsQG9jUh2g
E7WzVeL99OzA4Veg96mTsCLYQKoPXNINq9EpGb+ENwPQUBV9/c0Jp7DsJJuHzHAxToxn5u9MuFAjxuJzQ
GwqgHGfSmIe2TyVGahuJVhiLyMMDoB3PpUNxfLEfLXdJKeig1DHaPPMJLwjjonYU9Fqx2JNPhaSRrqYfNI
PkHotaDOoPOMUw5bhQff0oEQ9efYVDqXCw8uWGAp/GmkHPIFOJ9KAR2HJqXJjshCDgbVG3uOlPGCcdC
T+lNzSZP0qRjsDrxn+VLgAjC8+9N7dcim5bPHWgB5JGO340wtjoKMN1Y8etQS3SqxSMbm9u1ADsheS1IJM
5KDPvUccZPzSHOe1TDigQmwHsM9zTgD1zj3pHYIKryTkjFAEzzeWCeCfY1QkleVsKfqaZJLninwKx5PA/nT
sIdAoik3k5NO3edIdo4NSBVA571IERRwR+VOwiJYAgz196lVSOnWg9cDr+tOGeRmmBVvJG8jCfeY4zmpkil
SJUjIXA5PeoZ1VriJCe+eKtyTJAnzEZ9PWgAELsPvH8KfsWMAH86riW4m6fIvqRzUqwsR8zMT9cUADHd3
AH1pAFB3HHHYU8Rjrkn6mpAMDAHegCuQ8rYIKp3Hc1IAFAVeAKeRg4H/6qilkVBgGkCHk7QWJqoB585
ZiSqnj60p3TPgfjVhECKoxgAUrMYvCqckAd6qSzb2+XpU0gL/KKrpbOzE5PFFgKN/uW4tm3dGq5e6gLWMJ
GjPK3C4FI2n+bIpldiFOcAVbDxM+Ay5X1GcVQjnL7VLyKPYIm3v1bHArm9Zkb+zrhNxLGF935Gum1XWLd
iYsZdDwQKp3FlBPoN7dvGd/2aQqD/unmqjFt2Q7pas9QT7i/SlpqfcX6Uua2NDjfGMrpqFtJHBJMtqomuFSeVP
kIcAEJxjILevyY9K6PVNPTVLAQkRNhldRKpZDjsQCMg9Px71y/jTH9raenn2kXngxETXYh3DDNhhg7k+XG
Dxk4xzXT6zZSajol1axNtlkjIQiRkw3blcEUAc34ps5bLwZdLK0RaS8ikIiVgAWmUn7xJP6dhiuJ5rrdYsb7Tvh01
vqLiS6F3EXcOX3ZmXByea5MdK9HBfAzpobM774f/8AIEuv+vtv/QErq+9cp8P/APkCXX/X23/oCV1neuGr/El
6mE/iZH/y8f8AAf61JUeP3/8AwH+tSVBIUlLRQAlLRRQAUUUUAFJS0UAFFFFABRRRQAVR1T/UR/8AXQ
fyNXqo6p/qI/8AroP5GgCpRRRQBb0v/USf9dD/ACFXqo6X/qJP+uh/kKvUAFRw/wCoj/3RUlRw/wCoj/3RQBJ



RRRQAVFO0qwOYESSUD5VdyoJ9yAcfkalqKczCFjAqNLj5Q7EKT7kA/wAqAOb0dpWtJvOCJKby43IjFgD5
r9CQM/lWgrDoeB61R0VJJLSfzFRJTeXG8Idwz5r9CQP5VpeVIFwIiR7ioZDRA2CcLx71KMABT1xTkgZPvI3
TGMUGBuyNkcZxRYViJ0Ut7Uh2NgA4x2qUWhIyUf6U8RHaV2H8qLBZlVPlZsdc08hsZzTxC2eEJpWt3P8A
A2D2xRYLMjU+n40hYs/HAqXy5Vyojbj2pvlzH5Chye4HSlYLMa25RkmmqMkN61L5MpbmNuBwMUGF8g+
W4454osFhjlSemTTFGDmpXgcHCRtn1xSrbSgEqrc+oosFiJy3UGkXPBPenvBKcAK2TyBin+VLwoU5+nSizE
Rll6AU3k59+tTGGUD/AFbH8KQxyYwY2yfbrRYBgA7cU1ucCpVhlHWMn8KPKk3ZEbD14osBE5AwuOlCg
KM4yT1qR4ZecoxI/wBmgQy7eI2/GiwEZIxnOKRFBPXNSPbynH7tvwHNOaGRV4icH1xRYNRhYlselJIVI5H
NSRwydTGwyOuKRoJTj923PtRYBsfCHHFHJHJpXBjwrryelRsp4JGAfegByY25NLvXGNp5pp4GM/pSqM9Z
P0oAFJBwq05sYGDtPf3pAW34HIpSSeqj86AG9ejY+hpdrf3waUbe/FIyr2P9KAFw/rmjnIyMUDPTOaCcd+nW
k3YEiONdski+h4/z+VPYDNVZZ/3uUG4AYIpyyybMEDrkYrNJ7lOyJvbFJsJ6UizAL83FRSXSq+EOTTswuifle
tRucSgj8acGyoJ600As49qnUCRj0HrTuidP/rUhGWFK5AUg1tsIb1NO6Dg5pseVXc1JI6qpZzgUCIJC00nlq3A+
81TRvEq7UPTioIEMu4ZIQn8TU7RwwoDIyovucVk3coXILAA9faklmWE7RyfQVVN9aRsdrNI2MAIDUSy3U
spaC3KZ/jlH+f61cU0gsTSzRwkPPweoTuaiEVzqJLMfJgPQHq1WINOSOUTTMZpeu49KujOScdeeaTko7ahYr
xWcUEe1AB6nrmphwMUpIFMyW6VDbb1GOJpobPaopZ4Yfvt83oKiS5aTlU2j3pAXNoPfFRyOkYyzgVEzM3
/1jUflhjyM/WgCxDOrnCg1Z/iAPpmq0UeznFSs/egB3A5PeopZDj5TimPIex/SoS2Tk0AMky5A/iPerMUIgiPqetJ
EvJYCnEEjLE0CF6io5Zti7aczbVrOmuPnxQIWSXL+1RvIzcJxinIjO4JHFWliQc0xkMELdWq0OPalwQORxTg
hPIGP1pkjR145/GnEE/3j9TShecE5+gqTOzqCfwpgMEfGelMcFY2YdcdqeS27kYBpz4WNs+lAFC0hZ90zNln7
DsKtpbxxcgAsepPWqWnTDymwc7HYNUyThxlTlieAKALm4BeDSKc1EqEnLdamwOPpmgBWOADmmF9xy
BUQPnOeflWpZH8tMjtQBDL8xx0oSBc/MPp71FbrJMxnlPy9l9KneUsdseCe+KAJsBOAaaOcn0pNm0YBPPU
0x2wMEjjsOtIYhbOPc0PKVI9R0pvJ/wA9Kjufli8z04oQEV/e/ZLJ5+vGOK4yLUJpZ225+Y8120trDLYP55+Uo
c89K5LQWi/tGWEgPnPlkirjFt2FeyuO0zTZLq9aeTiJG/OtzVxjQr8DgfZpOP8AgJq6qiNNqqAB6VS1nP8AYd//
ANe0n/oJr1aVJU4eZwzqOcjt0+4PpTqRPuD6UtcB6ZyviWe4fVLO1t3vSqFZp0gNsAF+fYf3vO7eo6cYBq94p5
0YZmii/ep80oZs89lXlj/s96o+JNI1C71NLmwtrCb9yqObhFZhgsVxuBAGSM45xu77caniPzD4bvo40dpZIGRBE
rE7iOOnP48fUUAc1r+ltpvgm5STBke7h+YMfmUTLtJHQHHXAFchXX60xf4dZ3l/9Ii5L7j/AK5e+9//AEL8ulc
eDnNejgvhZ00Nj0D4f/8AIFuv+vtv/QUrrK5P4f8A/IFuv+vtv/QUrrK4avxv1MJ/EyP/AJeP+A/1qSo/+Xj/AID/AF
qSoJCiiigAooooAKKKKACiiigAooooAKKKKACqOqf6iP8A66D+Rq9VHVP9RH/10H8jQBUooooAt6X/AKiT
/rof5Cr1UdL/ANRJ/wBdD/IVeoAKjh/1Ef8AuipKjh/1Ef8AuigCSiiigAqKcTNA4gZFlx8rSKWUH3AIz+dS0hoA
5KzivpNC1COCdEvmnu1SRBsUP5j4IznHP1qhqGm+Kktp49P1Iszs3ltLPkrhpdnpxtMOevQ5B5zsXmjajaW19L
p2oPvJlmigaFWBdiWxn0yaW90rV0tGaDVGllyuF+zp0yAf0yaQFLT11+Wx1UyTvHJLvFuJZRnIkk5Xj5QU2A
e4z7nJk0bxM0LW0VyY7dxcFlN1ljvaVlBbP3stHk47HnqD0GoWOpWNrHJHq5O6eGLBt06PIqH9GqS50vV0kt
/J1RnDy7ZT9nT5FwTn8wB+NGoEWhprEWp3b6nOGt3cGFBNnZzJnvyMFB26dB3q6Hod3Y6vJLdeTj5vNuP
NLG5BB4K5wOoJ9x3zmr82k6tHcWyxaozI7lZW+zp8i7WIP5gD8aJdL1cXsEceqMYXVzJJ9nT5SMbR+OT+V
GoGZ/wjk9rKk2nNBaOkly+YWCBt8yNGGwORsBGO3SljtfE8xjM18IvJgUYWYESSrsyxwPunDnHuK0203V
hfRxf2mxgaJ2aT7OmVYFcD8QW/KkXS9X+3yRHVGNuIlZX+zpyxJBH5AfnRqGphRaV4qS7SVL4LvdfPYz
By7AKNw6YTh/l5+8OPR40PXbeb7THfM93LbRJLIbnkShT8xyPuBiSVHXPTittNL1c300Taowt1jRkk+zp8zEt
uH4AL+dJFpery3NysuqMsSMoiYW6fONoJP55FGotTJk0/xT56GPVMxm3bd+9HEhD+vuY8ccYPI76PhyLUr
Kec6mxke424fztyoFUjBBJwemeTyep61Jb6Tqzy3SzaoyIsuIj9nT512qc/mWH4UWukarIkhn1Ro2ErqoFunKgkK
fxGDRqGpgSaX4pSV5IboLM+wSSNcg7mXOSBxhCScDnHGR6XNIsfEFne2sdxOTZQwiNwbnJcgDnr/eyemc
Ec84F/TrHUb20aV9WKlbiaIAW69EkZB+i1Ja6Xq8ljHNcakUuGTc8Yt0wrY6UahqUbvRrubxX/AGgvlPEXjZL
gzEGFV+8oGec8j06+pqHWNO1FV1C6sI4/tqmeeK+jcGVgYmCRAYzkMVGOnyg9eK0hp+t/2N5/9oH7Z9n3+
R9nTHmbc7fz4pLrStYTTpZoNTZ7kRlki+zpgvjgfnRqGplS2HiwysYNSEURhlWJHlDPGx8zbvboTzHg4OMdf
V9zomoS6hFKZFmMcm1J5ZlYpGJWYZyNwbYRgqeTw2QK1rvS9Xitg1vqjSyb0BU26fdLAMfwUk/hReaVqy
RxtBqjSsZUVlNunClgGP4DJ/CjUNTDg03xNb2+npHqYXyyqypJNv2hUjAPUZGRLnrncOPSrL4e8RahaxR6jq
AZx8rMJsBTvhbeBk5/1bkemRwOg6W40jVVlthHqbury7ZT9nT5V2sc/mAPxouNJ1dbq1WPVXaN3Ilb7OnyLtJ
B/MAfjRqGpgR6Z4mt5xPFcwJJc3ourkRz5HIi3J2yAqyKOvbgZyL2lp4ibw9me82TOsTNFK+Zvup5gD8BCSH
wCOMjp20H0jVVv4Y11NmgaNzJJ9nTKsCu0fjlvyqM6fqMerxWY1ZtskDykm3XIKso/wDZjRdhqUo7LxBJOA
99JFCzIHP2sMTHuj+UYAwwUSAnvuHJ7Vo9G10KVn1AOxaOSQPOCruFtwxxj/Ymx7kH6bSaPqh1GVG1Nx
AkaMkn2dPmcltw/ABT+NC6Rq0l9OkmpsIEVDG/2dPmJzuH4YH50ahqY9nZeI7axt7X7UBEQkZ3XQZowDF
vO7HIO2XAHTcOnZ9hpviGMWcEt+8cKIizH7SDuUBMBeMgjD5PfcPw1YdI1WW4uVm1NljjkCwsLdPmXa
CT+ZYfhS22k6o7XAl1IxhJdsZFunzpgHP5kj8KNQ1K+kQ6nHZbNVmEswc7WMm4lcDr+Of04HQaZVcVUtd
J1aaJ2uNUaNhLIqgW6cqGIU/iAD+NJaaRqstuHuNTaKTcwKi3ToGIB/EYP41PKybMtAL6UpbsccVTtdK1d9Li
mn1Jo7p4gzxfZ0+V8cj86adL1ldHacaixvfI3iH7OmPM252/nxRysXKy6OOemelLgjrVHUbHU7DSbm8XVSZIoi
4VrdMZAzinXmjarHArQarJK5ljUqYEwFLgMfwUk/hRZhysvfLjPFNJjIyxz7VTutI1WOOIwam0hMqqwNunyq
Tgn8BRPo2qpLbrDqjskkm2UmBPkXaxz+YUfjRysOVllpQnCnr0zUL75By3FRTaHqi3dsqam7xsW81jAny8cfrT



m0fVlv4Yl1Nmt2jdnkNunysCu0fiC35UnG4WYqRhGxjrnP6VMEIHI/Cq7aNqv9oqo1R/IMRYyfZ04bIAH5Z/K
gaPqr38sTao4t1iRkk+zp8zktuH4AL+dChYbTJ2j9QKasKjnaAfU1HFo+qm8uEfU2WFAvlyC3TLZBz+XFEGjar
JNcrNqjrHHIBC3kJ867VJP/fRYfhT5WLlZIxK9OaWGTJYthRngmq1lpuoXbXavqxHkzmIEW6cgAHJ9+ada6F
qc0DG51N0YSyKF8hOVDkKfxUA/jUuLHyky3CbiNwNNMjNJ8sZK+p6VHY6HqTWqvNqJhmydyrbpxycfpS
waXq8mlRzy6iyXjQB2i+zpw+3JX8+KHGQ+UmxKRlsD+VVJrq3RvnfzWH8Cc/rTLzQdXn0l5v7Ula6EG4W4
gQKZNudv58VLP4f1Czs2kstQLzrjaDbpk888/SmoPqFhA17OcxILeM9C3WnLYR7t0pedu7MeKkvNI1aOBTb6
o8j+bGpU26cKXAY/gpJ/CluNI1aJoPJ1NpA8oWT/R0+VcHJ/lS5Z9NB2JFQQr8iIi+wAp/JXORj1qje+H9Tae1V
NXmdJJSsreSg2LsYg/8AfQUfjSSaTfW99Z2i6u+yffuJgTI2gGp9nILF7dubCnp1qQ7sVR/sTVItQiij1N/IaJ2eT7
OnyuCu0fiC35U9tI1Zr7yjqr/Z/K3eZ9nT72cY/Kl7KQWLBZUGWOT6VTmM8rYDbV9BRHoGpHUJo31SXyF
iRkkMCcsS24fgAv50sGiamby4STVHESFfKb7OnzDHP60/ZsVmEVovV8tU+1vp+FR2+j6q090smptGiSBYiLd
PnXapz/30WH4UWuj6rJ532jU3QrKyp/o6fMo6H8afs2KzJtrE8j8jTl2q2NvNV7TSNWkgZrjVHjfzJFAFunKhyF
P4qAfxptpo2qy2cctxqjxTkfOggTij2bCzLUkmSQMYz+VRnJFUX03Vo9BN7Pqbx3SW3myReQmFcLkj6Z4qW
bSNVGmPcwam01x5O9IzbphmxkD86XsmFmS7SOtSLFldx59qiu9H1SC1aS11IyShlwpt05BIB/IZNPvNK1eKF
Xg1RpHMkaspt04UuAx/BST+FHs5FFlVCUjgkcVWudJ1eNrcQamzq8u2U/Z0+VcE5/MAfjSXOj6r5tvHHqjskjl
ZWFugKLtJB/MAfjR7OQWKd1cMMooyfao7W3d23SVZPh3UIr2COPU5HhcOZJDAnykYx+eT+VSHQ9UF/
HGuqP8AZ2iZmk+zpkMCuB+ILflT9mxWZIsapjPH1qQbT0GagXRNU/tCSI6m3kCJWWX7OmSxJyPyA/OnJo
2qfbpom1NhbrGjJJ9nTLMS24fgAv50cjJ5WSnOcA80g44V+vWq1ppmoXF5fxNq7AQSrGpFunIKK3P4tUltouq
PJciXVHjVJdsRECfMu1Tn8yR+FHIw5WWANvOaGk7DmoLXSNWkjkM+qNGRK6qPs6cqCQp/EYNNtNG1
SWBmudUeOTzZAALdOVDkKfxUA/jRyMOVllfm6nOKGQncGPB4qrZ6Nq0mnxST6m8NwyAvGIE+VvSkG
ma0dFFwdQYX32ff5P2dMeZtzt/PijkYcrK5jMKvaxjliSWHv1q7CI4owMAbagvtD1U6ZLLDqTvdCIsiCBBlscD
86S+8O6kLMCHVpZJN6AjyEGVLAMfwGT+FHIw5WX0dW5qtdz7IzhgO1RzeH9StERrXVJJGMqKymBOF
LAMfwGT+FQahoV5FeWJ/tZ38+48ohoEwPkZs/X5RRyMfKy3G6pEoByzelJcH5Nu75m4FNl0LUUubYRakzR
u5ErfZ0yg2kg/mAPxobQ9SGoQqmps0Lo5kk+zplWBXaPxy35UcjFysmVGWNU7YxmpEQR8Bce9Qto+qjUI4
hqjG3MTM0n2dOGBXA/EFvyoXR9VN9NE2qOLdY0ZJPs6fMxLbh+AC/nRyMOVkzkr0H41AyE8jg0R6Nqj3s
8b6m6wIiGN/IT5mO7cPwwv50230PU2nulk1R0RJAsTeQnzqVUk/99Fh+FHIw5WPVflA/iNQ6i4t7KUv0A4qW
00bVGkuBNqboqSlYz5CfMuBz+ZI/Cq58NahqVnIl7qksZ811AWFOVDEKfxAB/GmoMOVnOSaw8uiSfPhjlcU
/wAM2DIjXcgwWG1M/wA6v2Xw/kezBuNTuY5CzZTy06BiB27jBq5peh3tx4ftLldUZXltklCLAmASoOK1opR
nzSJqQk42iT5PSqOs/wDIDv8A/r2k/wDQTVxtC1UaOZ11F/tgg3+T5Cf6zbnb+fFM1LwzfyaRcrHqcskkkRXy/I
QZyMEZrueIg0cyw007nXpyg+gp1IBgAUtcJ3nEeK5JLfXo7qG/+ySW9usxVpUXz9vmKFQMjbm+dv8AvpPXI
6LXFSfQruCRtvnQsgHckg8AYOT7YP0qh4i1PVdOmdrXTjcW6Q+Z5uFxGwWXJOWGORF+Bar2u3trY6M1x
e2T3kIK5hSNXyT7NxQBxFxZJZ+A7zI8qaS8iZ4RhVX9+MMF2qVyOxA4AHasGuw12ayuvAUtzZWUdqj3MI
KoqgEiZRnK8Ee9cdz0r0cF8LOmhsegfD//AJAt1/19t/6CldZXJ/D7/kC3X/X23/oKV1neuGr8b9TCfxMj/wCXj/g
H9akqP/l4/wCAf1qSoJCk70tFABRRRQAUUUUAFFFFABRRRQAUUUUAFUdU/wBRH/10H8jV6qOqf6iP/ro
P5GgCpRRRQBb0v/USf9dD/IVeqjpf+ok/66H+Qq9QAVHD/qI/90VJUcP+oj/3RQBJRRRQAUUUUAIa53xJeap
aS2/9l+c8pVv3Cwblfg4y23jBwfvLxnr0ro6TFAHAz3+uSv5QN7Nbgho2kseWQGQ+YRsGHUrHhcDPHBzUi6p
r5Zg8l8qCTbv+xc/Z96ATfc/1hBfK9sfdGK7rFGKAKmlSXEulWcl2pW5eFGlBXBDEDPHbmrlJ3paAExRilooA
SilooAqai7x6fO6PIjBCQ0Ue9h7hcHJ/A/Q1xiar4ka3bL3Mcu1QS1mSoTMX7wYjJLHMnGOgBKrg13tGKAO
AXUtdihASK9t1fe86JZhjAxUsu3CfOXY/NwcEn7tdB4fu9Uubq9W/EoCHhXh2BG3yDapwNw2hDnnr17Dfxz
mjvQAYpe1FFABSHpS0UAJ3ooooA5i4vNYGoahHayTNGnllN9rwvz4ZVO0ZypHOW6HpwKzJb7XBqUsirdb
kLJG32MH597Yhzs/1ZCoS/wD48K7r3ooA4mz1PxBJPZiVrwq0iBw1ptBYmLzEb5flVQ0mDxnHU457agCigA
opaKACkpaKACsXxBcXlrHatYtP5hmXKRw7xIMjIJ2nbxn+7z/EK2qSgDi9VutdEKReW9zvkuEeFbcgSjeAmfl
YBQpJ5YE9iagfVfEAz5L3zxhT5TvY4aRcSbnYbBhlITaOM+hzXdDk0pHGKAKGiy3E+lxvcmQyFnAaSPYzK
HIViuBglQD0HXoKv9qAKWgAooooAKSlpKAI7ksttKVLBghIKruIOOw7n2riBq+uEIiS35kWOVmZrH5XTc+
0j92CZMYOMKPl6HcK7v60YFAHBQ3+uRySgG8RHlyzixGTDuQed9zmQjOVx0GdoxWt4dvtYubvbqQnH7n
MiPb7FRvk27TgZLAsSMnBGOK6fvSYx+NAC0ZGK5uTXLx7kWsP2dJX1J7NWdS21RC0gYgEZOQO/SsZv
GOq2K6fJeJaTx3UNw58qJkKuhAjHLnO5uPqy/iwO9oJAFce3iHWJdM0GS3hha5v4DLMEh3hSFU/KDIvGT3J
p1x43jtbua0bT7maaJMho1yHIZEbAGehccDcRg5pAdd2zR2rmIvEtxe6dPc28EUai+treJnO8MkvlEk7T1xIe/aqU
vjeeXS5riDTXgfyDLE8zK6k+T5wBCtnlAe/B9aALWtajqFrqlwIZL9rcQZ229pvKvuTG0lCDnLAkk467flycqa/1
7zmaRrhmjVcTwWRPlfuv4VaLJLvjPJwCR8td8OQPpS4oA4U6r4jDybhdqcn5RaZAly+2IHbzGQEy/v94ZruqM
UYoAO9FLRQAlFLRQAlY3iW4vLbSXlsZJkuAfkEUPmbjg4BG1sAnHb2yM5G1SY5oA4i71DWpLy6t1F49oz
EJus/vOSR5LfJ9wjPzc9jv5wIY9U8SCFAiXTOAoSNrParPiPfGTtGFXL4bIzjqcc97RigDJ8Pz3VxYO1y80mJCI
5J4fKd1wOSuBjncOg4A+ta1AGKWgBO1HvRS0AJRS0UANbpnvXEjVddCK0b3krC5ZUElkQJI9q8t+7GCCT
x8vQ8vjnuKTFAHn8eo69EN0aXZkdCXcWnExCyAyH92pBG2IKpAz0w2c1q6Jf6xPqypdNdNDukCiS22K0I+5
KTtGHJ4K8cc7RXV44ooAO1HailoATtR2paKAEzRS0lAHPazfapbatAunRT3O6Ji1uIwEJ2sQfMIwDuCg5YY4



4OeMFNQ8QzxWz3kd3HMnlmQCyU+UpCBplwrDf80g25PHOK74YzS4oA4FdW8RlIfPe+iLR5uSliCYfkUps
Gw7izE7hzt/2cV3Ns0rWkLzqFmKKXUdmxyKlxRigAHrS96KKAEpaKKAEHNZ+tSyw6VO9vLLFKMbXij3s
Dkdtrcep2nA5xWjSYFAHBzax4qaORpLK4tUEMDRlYQxdsMX+6HIJIUYK8D60Lf69A0kMKXcMMWVhiW
zGFcM4SHO3/AFZUJlu2fvDOK7s4paAMPw3dahdW8x1AylwV/wBbD5ZVioLqOBlQ2QDz9TW5RiigBaKKK
AOL8Vtbza3BZ3d5PawyRKuVZ9jBvMzuCsBgbAOc/fFbfiK4ubPRnlsriGGYMqo8qkrk8AcKx6kdqp6zqd5Y6
wyx3kMNt9nRmD2ck+z5n3MShGwYxy3HB9DW7czx29rJNNgxou5jxjA+vFAHHeIDK3gOVppzMzXcZDsu1i
vnrjI2rzj0A/rXG4rvfGN5BfeD5prd1kj+0wqHVgwbEyjgiuDr0cF8LOmhszvvh/8A8gW6/wCvtv8A0FK6s5zXKf
D/AP5At3/19t/6CldXXDV+N+phP4mQyFlmyCoATnP1qgmv2D4xfWxyu4cnpzj8SASB3xWiQGlIboUwfzrJPhb
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F008QJKbEXITxhMGgrJ8lOsB4ldbQb5NJOvA6O5V+n95W5qlzWQhu4OQ8ez4lRKHJ0G95cCUbeJ1np+j0+z
y4usxJo1lBh9RVjJR2kmSVpuuqp+Q/2tO9y7d0lf633u/X4+ENd6yo1/mbfNHhrPePhlhv+z+fzHaFDW225omeH7
/a2JN24OnMit6Ul3V4yO94HN6eLV2hntaYWla3ZBX+dV9r2Fh6yhZrLw1GuxvMpe8Yo53QxnfOv0sephJYI/Y
JKIXjZgwQ9868gjF+FHfkHITDO4trAahsJS66k4kkkayfxRuP0dtBXH5ucg69gDDl3Bkgg1MO40e8g0MNFDy3
NUlc5JM0vP44DxoAWZyJwr8CyFM1sTS1aPIjcEAx92GZNTMw2cwfv7Ov/64TfHxlsc0qB66PVgZzk/m+vWP
18RX7BzpWdoRVUpmE/G8Oj9Vj1/Xf99yhu3/xxSJr91h9Hq2Vk7n8zuZtD09ufngq7fQ5pZwd/kIXtILLwApgV
Ncp5Cl0RBYGboQehC7mS+op2yXJtnIsJqQbGLX5Eq+ektgu8ZJtC2Mv37VjL/LywOee/cJHSI3c5/7X4Z4fhpd/
hn/wga33rq4nXPf/4t4uQWO9R566Y/z+ba2X30lOfw3qBj6fGjxfPbaqHHuBB9PLQUilw+TWv8Ao6qJqKnRRW
rVLPH5WiJ2QVeqC1r/wKFy6yKumpGAWSmuM8m+IktQUrZReeQOOgdDSSpoC7+nSRnwbrYRxMjg/ij8KU
JjqAdKmhfGAcEGrtWhkpV/QrFXHWUCU9E80a0Ejm/+QeBeMzIctRSOTcHBkWrtSacPsNskljjNRH7mnTDct



DH3Kw9Jwkks8uMZNfcSjqxaEPNIbRTxG4l2NpvQpfLeUgYNgpKUHZDoAm4DEAvVc0mjI3/jdpRkZawFxH
Xj2ZTJhsDLyZx6HBz47P/8O+Q6VwvLYbsSonE6NGa5Wx8KaWaIlr2j0vW+RgD8JBVyu17pVD+bDscR2UU
NQN8KMAQgZh4NRWnzv86hBK2wxw7duTcA2x/nE9rKuoBOt+tCaadLUzPmqrgByJSktMNHy1CLfkdBySp
Mc2jm04nObMs1b7htr2BT6Q1mH+Aajm+U8S5etiNz53P0Dow88d2DJLcub9Qryfp2NlTkCjvYdD63e/PC2Rq
MBdwL1QZXSDldpi95Ba6065dD9z9x+5y8fGDW4XDqXqFvgkIIgElyDdAvCQEJ/HER3cOMoZqqb9kOAkF/l
QhBdTAkaPlE3zfgFHLnabfwt0Rf5K5kBaNetp0tOxLA9MPrymC0gHsN/S+vdIA4zyEwVaTxTai2fk3+q2PkW/B
/K5+II8UEwQgPmF9gfBkamYKfRWIBu4QDQu+sGUIPlZ5HDJwDPUnkC8r+kwpkUm58HpOFDfJ3kHiKI/Q
DAkpQIcuiXA+ffxb8J7h/GMtX7O9S+aTPEZgkyNTBh0HP4piVmhMASwZiqViRdwMSqz/ZNa8uGfmsi4gAP
A5iVnJbpbX6rM2xSAHFZrW6dDG9YcfNIPa1UKxnWpDE6OZrRqDh/W554qfLwgh18ATxlC7ZeeEofsXEmFj
O2pH9MdABOpST0mBFTEFvyKswYnvYqOfs0V7EHIXpg30udj0MviyZK7UVibrBWviH8GqYgZgWRq8VB3
EB+QabzWex+k0pSuuMqi9gl1RjdZqtXJweUUl56FN8vlUlJMw2wgoTBOXflj7KrFFVqxH8GPiXhp1KlmlOW9
pbkMrVKIWI48RKQgrmsKx2cBbRqGkxx9TFqm6Crs0hXqmkKfnqcp7aVdRWAaOYN1to2eCVeYjUll95ffW7I
6nr9AKHIX5Qf6/LdNGcT9CCZBljbgu1AmZl6QywETGI+L/eq4opYzJtRwHcc5m2cihmVpCM45biJFRVRieN
SWhAcA4GD+QmYHQLhxZeXY+PFkbHI7m4UGRsNkmla5zZZ3FqaKH2e8oUNdq2cLB0laK3bYnFp6aCZd9
V7QFgcofAUY/FE7Fst/uqs2X/5CMMAY5WSBy/fV/n0p143DImvZIhnnXVWpdtbxqd3gUbasCGETx4t3Hpipx
Kz+M+BKdqbppV1JuhVyG21pigiU15Z+/0CK5RCAiBErXqoqatGqzMaTekGsqpM8l2vda8ryJYuhEdDOIhMac
5uNDvgaA9yNj0nK0WXRwgc/CfV2k1mByft9rpdHkI5+PUhb3Gw6L3y49qxyjRmtuQf+/Z4ePnyFWH8fcB3K
Rg6Qa6zdf4dqgd4LR0Wwgpw3E9heqINgIoTvCowC645rtnqm8U1In5UCM8xjQV8OsNrtkrg1xUgqfVHZSRBp
KeGwlE9XXc+efvtpw+0d9/15O37Th7MH/cUb1u16lODPvcgON4+5CGch/7PgyM9n/nZvXecfWCk595nvrTqK
3x7ftdXxtY+vLOte/dDkKcBje0AFuwAbH1E4OrSJwB6cODh24HKuND7EgkT+MAwxdQQhnNlaq6RhICDlTC
GwAc8umRxgtS3mCOYnCSdCYaCwTKD25HZ8qXpr5bhImjGVb4ed+vavPdEd6chbvzyN9oGkhbi9xOH1sZL
D9aqREoz6ZHpYmEzJ5GUdrqaBzFxPI+A8aQBh5gSUEFBGGaSbJTLwG2BwTZEhzT2KPd6W5sp+wG0NmE
+lmOP8ykYfWRfRMCojbZxr/PgSnf2A168FlpmJfKoIGSogbxqtJU4xGQyGmtiEfIRmSFgt3kMCnKFxp/oymwrj
x8QJevGe9YmHI1DSVss4GFXK+g/GBKD+Ye+2DmSsuhoMA1JuVr5p7qeuLU0WpHHzz2OYN+2LhilsEpPIh
9+02ohXvW1Ry2lH1ji8FfcBubfIS4DKx3Ejghy6Sa0J4OZYEbtgLsgMTWYpKq8PNt5ybFEEt0KgIs75dYldIQO
IJoKmS4KS4BorpybE0K0rOAJj2VRWxWfjXZe4lFzHWx/gtdBD6kqG/YZIXFxJno9T3mDnAVxuW3rFyfSG4
YaWVpCEIA1KmN9m9pjQ82uaN+ayTX9dZl1Bwt140uSavS9nJZHOsbToXy9ub5/zfo1/fV4qHjraL3WZmeVrI
HVO/Ryh89hjLQFIx3xQF26d1NXfnsxwhotGiVnZnUgsrE6rIZA2hHtbAiFUz3rIcLZgX11AvtyY61otmAUMKc
TRg3FAu9ywjaluElMPZx572mYcaBs8IsZHn1TzThIr59w6NSoS+flWo/F6tLLSufLQQBxAeqa/E3Ac/lQRet3yD
gQB9g4mhYqJN9E/DkI5nJeiLnchA7gkJHQn1QEp9lpWxWEcmUQOgm/gBWvKv7kavGn6h71i/kM+U7Hzd/Y
vOGRXa3AfM1Wj07m692Qza7v8ch0brPDpaPxr9/6te0t6emH7iR2l53nlUc2Tfd4QQy9ithVw2ma5z+U0uDZ27
FPoYy2PK5gsPZEgknN4u/mFe2MyawK+HyMd5Yw5jkz0zxdN53wKclaqgscZE7IlWizljjMkphZ4VwLzgXXur
hdOT+KHI2YaSZ9ZDnnHAw2NQkeJq0Tq6DimdEInvd1SmUNO71Rs5J8jTxHMeawyx21MlTpP2lcG3Q7PTqa
/DPxB1Km9TjsXi1NXsR/R8p0XofDoyakTqEUyjLEh1ckjAaeqxnyaaNNBTmR4vK/kBNKFfxUJb/8feGcUttM
QFpNwA6/AqSVxvYJmvYTLZgVCxNYXpGypFNW8AdTwy2+ZgallziMcQeDTGw6yOhc07paMmiJp+NWM/
vKefA/mtOIi7ACMaxtUOuSq2XiEF2tE9eIy9RckRJO3q0htRGXK2hUSH6vVP6eUup9VldYS6rx+tLvGIk27H
N4DQrJSxrmHKXQAa4V1EiVpd91Ws0qCQncLP5pk6l0WAazTiqzGX8F/znKRQFqVvqW1Yqvh/koqdqqL2W
BbGDObS/KufULSGcCIaSKscKdx34zBvFfzrimzVLttBRKQQtZyHvZF+D4wZhPV74yo+/QiobKbLjKIOAAC
Ytc5zVZwAQozTC0Juh1Bgxy6jLxZ0qu99m9AbVEiT9Uqsxb/A5iVMilASKcwJ+XKaUUpbEYgf9aNz9H5sifIf
/1AZoHbk23qzveTSrlpgzD4MMZmMrOwAR2hoWp7cws/pe8GguFNBjOYLB+g7WKmfFWsfrQKiZL4RGl0lt
nCVlez5mexjJshmj7SQbHMngm09BVN4uDKfK8F/d6KcdbDcWOl5lhCouXK8gwFxmf3LN+slw/PxNdP5kVq8
kpML/WT9ryKqUJz5ie5mF/XtShkce8uJECfTY43uIbikzHyzzs1xyvqSvDrqOTAtuTQnNqbBQsDEFjulHkP+InF
AIgWvAORhiskznWbrO61G0PjvXvHYt13vq97QeNyZFsx6aBJCNj5BRt616xNbPps8uC3/lCz1S3a/XSrl0dZoa
RShlmTa4v0Le1a2h3MdCXWdpoA55Bxlo0FofV59DVL79j2RlTLBfpm+juATo6CnT0gmQPVod1YKdQThegjs
LTJKamm8RUdZModfgeSb1pFr+YtxmicC1D1A2uiEItRmEBKAr1Fp0lFHk5ZlA0NXooCXCpklPBoq2PHcqC0
2OSYQTbQBGmbKX6U5X8pO200C4IG+blvNBUAtsCYB8WgB1I25StQfeQ4WqYF1CuzDdpzmhElOWF9JY
HJqMDfX0hmdZm0Nu1UhBVgBBJKwsPFgrhzZ9fGf6BIbMi7+7M94Z6Di7pXNVswd/Y98SRPi7YGrlZJuSEZ
JKWMnW+8vtIi48dOfzDfb2Hpjq0dd2p0tGJle1bDkBPtgbI2E0+hzVizyI/a0eVGaH++ppYd70wAwuS11g08c7C
xRLzbwmLKAhlXhVX42rLG668QlVw+WdxYkZXJN9OwqqDXFWACVjpMfkwZDrROfSCxycFSZ8RFwbkG
ZflDV7oQAd7OM3riknybR52chJ2Ioe9HOflwwLlQXlZMR8orWH0gOFIBYIjXZCWdRMS2tI+uCq+6eHpxq49
R1dHx3oazXIpoVVpQu3LW/ff6clPtmdX5KIMrFX+D87CqSwBhzZ/4MS+e566vY21es1qnVkbcnnCntM/WHl4
VdQf9cl0DkGq0t9IbsP2YedQfm3bhrEd8Fe2Es1jmH0Wv3QiFNqgfwK/hMkAO1TmrRuic7v6c62jrURiKD9EtA
61DvXnLqSmCv1giHnFmmHMTnqH1EMWKDeyiAwUOoi5XFqofE1OitEOTDSkXj137jwnVC7cu6Jz/K5+Ta
urlcCG2CGCIVHvU7kLPOh/DboBw1fuQFqQUME9kB3Dm0RzaaEGBtBjUoiZBGSuDQ+RfOnqB8GgSCipa4



vfsEBJRhOAIUFdpIG6rf9Lg2sODHrlIG42u/S0KdGf7DzQK0PBtU6m9Gk6VrbY/DGkK1UgO5YVdbU8V4d0
BTXbNrgSaTbPf3HEUK8z6ZNbv7490tvkVZFNgwMdW+/bdOVlmRLOEKWM0Ayv7/GvWn7l8+VPqP8gCFd
TIZIbTqg5KxdyOf0uQcc+pGMDa9EyloAdWcORf7stS9P2JfXdtyxLSmilWiXOLOlJYAP7sV8jG1gxkl8NbcAV
zBtv/TERwqYxBliAEdtK8Kd2G8GfEcUTxBigkUlgEq6RaaXkEwPWufX9uchohEi05duISFukranhgmeiACBOe
nJgmBuSDKGQqtYOoNJEW0BZdPa91GtsjUkEUM/rrXP8+n5NxBUhsDa2DdgF6n2i4QIP+h+ANzjFi3dAgdh
CK4A3uU7e6v9D9dVUFyAzOPD4J2m9x2bzmdXS0pFF+vfGq/rfd/ffoH98Oa21eM0WQITUmtLj+C5GYYVY
SdIqOf6nkmqxDbQsj/89NnD5FfyTCpWcJGmlnDGzpcdLAc4g2IXkKcku7A5hfeMMtn/7KAkNo9A8ClfGXcor
0x3pUfBnvz64BoKpcX9ufHScSEzlp4jxqfGpDSvfKB4sbIAzV37LcNo8p+4oAFShTsaGl8zJ+lDqAxhEqtYsULp
eWIiYZs+n2GfOnWfPcMgerJpx1ziBTbFTwAhQ/wdXvsGDO9yCbqHiwT06zHM8uEsM3gb4vNiwbMkcD26Fs
ijAMlIL7QNiREWthMEg6hTG7cYaM6DE9Jo3uJB7/NW2QzQb9Q1rD01MfHo8+jrkHhz7enOfyW83yCQyKU
mr7aGUrX9L3rlfo6XkKnq/JdYdCXc3WJwJuYTQMqpASwU8ykBf6xaA8YwaouSMrSfavWu8oWHF3cvX05x
V53eXnHs2yBVyidqsdXpVKiUdGNy7Gf/Q7QfxLF1sX9lss6f66lrGUmqtpdZ0BBehr3UmwHRapDCnshH44kck
O7EglsWeRJzUlWvDlbYsZKJZuE4oC1dWZCGHyUJKk4UuBMPigqeOiw46LjrouMhO46KDjkPaA0h/nzIbslH
qOkhYzEVAa6kT6mGEI3OI9OQWrdkUWE9eUW5ohi1neHNRDdvO8KgxDLkR6VmQOa1llmCmVwPaCkYg
zTaTj9CcXQ/XA/cfXbvl/pXh1OYHN4weztN6F2Q+8u8u+XRPDvAcwHu6PB35vpClTHP2D68YPnxs861PHO
nvXUIoy2tfrvQChrP5YL7n0DRgPEuSQLqTQLpHAeOPYhnsLSTdunhTrmlXE6mDHFHnhgsbdZ56uG6lHkq3
Hoq9HnF/wDQuneyJfidKRIFQT0IOmaFEgkSJPAi9V6KjQP4pKG+Pp/6nd1EPUMRPKPx5Cqcoe/zlYNH81kb
1bjWhlr9lHxbTPdWVowLVfCUqECLI1tF6tryXqv8p/0nURzD+MuCdavNbPKZm1YSGVNvlb/F2gQmh1X2w3
WSllnjdGQTeh5qQLmjyaMhy5bizb/dYfmogztBKKUkA7GpasSe/69FbWtv3fGvLjoc2xr5Lfmp/x7pOL0EQIc/gb
SsaDFYDrbZoVToNo7SYdZ23z95+64/u7u3Z+99X6Q59tWFouhmuVmgsfYW8j3wW68RGsA24EcnfoI31Q1vu
lwHx9btZHT7Un87Nzl+E4syJVgyOr52CX+XoUXCaV2m0+NCojdIkyDRNQ5nDxUZwlZAKnMTStM1Gp2M
UpK/5DOStq+AtVrlZ0GxVXSCvBMeAJkGTLcVfMxMXDIaNLeSb7YU6d/dLLcW1L7lHxSJnDsVgcy8KYU
A0fRZSUxPAN7gWiAMfsmej4P9o+QUiaQj1yxR/zTMGw8QFHnbeTr7Jw+5bul/iW4rutS/x4BZiSTQnBGPsM5
VoAUCk0SjECsGQFECf0WQCfrEmR90McbWpuYyuRpMnZcQzwUqABhdgBEMhNSm+I+/Tae722VOTd400
b7FpTV1Nby/ZPd6Q+cR39+w8urme9STdyXgq4PJn1t09FOl34SzHlUrTk4n+uGl6bbIQN01sGHvTHTHLj3xyc
LrTRt7qc/lXxkdum6h3GLUNTl8DoSA8HavbOncvTwbyqzOezpa0xTJU37ExGJjsHr59WUwu85TeW7fN3TIQX
r3V1Vy4sr41R8gssUjY0LXEkehE2Afs4xEwOzuwpdhn0CqOlHMp/M1aTK3G+uBMUoUd2HjLQKpzqZPydcH
feokVB8HhpG/I/LZEUJuAX1w6DWbRGVRqRx5OVdMyBpvO8LGiDzYGvsw3JDG/zUtEpQgYBnqowtjC1G
njgtI0YWq8PqY189/mk1smmvQykqCkcqk8NrC9J7+p2x0p9veHyjAX6e/tj8i0EP44+iqgC+w8urFeqTWoNKye0
YMrdBadtWN6aDqS9WuGDz+2ee/jh/u5QFtkp1xIYMpLf0HQlwPBXrs2AqAPcI6j8x+S3wKRdAr7B2Flcwavq
y7aFsPmmtXc4upuEEabnMISZrSYGa1jRoCohN8phNXLzjoLC4jC6VjR32cRCSmcQXhcXI4rBM9ZYWmyJc
Yi4sJXLkc1t6i2lk5eI6CohM1i7EF+S6YVwmJzw0Ci82CPTCssPi1Hy/0PDKw5MOSxXJ/k14bIQkgALfGe+Q/x
MUkcM2Ae7FFhZbJv1LfLRxrFLI9RlBN6r0NHBEJGEbGMomCNTxB7MDtmEKRpEFsZxG8NZbEbgChPKV
x50BL+vNSMhR1AMnxxLir6AtEPC5snLPCik7xwFRDdM9HEtcrzOkifIFIAiMA7F8tGV9/WGoV/K9Ihj9CCL
Gg80VoXyYK/gt0ARv5kzSoB/OKMQnzA8ioB8UGuvUrgqlvX3BEYK0kCs4X+4bNg/n8NSH0AW45tEqz0R1i
R2H18aXgd/EnPFc5O+MPVEA0yiCMDNNjS6fT1DGyYgFJbPdwwkF2MBi+mAAlGm26qgAB4r7AISlnpYBj
2cIqHXfiy1wSFZ1LRckcfhwtXpfGbq8Ko0Ymk5pz8fOamb9yUXD+aNNEEQUkUUnmkd6ont67D6e3tKwZX7
+93wmUeQIwyfbQ7bst29IQEuWplV54FeqyLtrXVET3wFb4TQIPTcxq1Xs3ZAGiYEGhsDjT5ubatnx0m0mXZ
X/ld64Ylfi6SSxC3lj+rWED5L0bMv1D6Cj4F9OPHEthjKJ4dTcF9VSjlA45/grYdKFMfuOEKGnkAqi7KYOJ1N
Wv4BduvLOaHKlVYLFiqAc6DBqCPE2HXgB7wy2OCMsFsELSIckTCjIDzYQa0CTegKQEaSGCL42W9PRM
V9CVZsGzXuLC2smCijDnzU/3umFlO4SQtp6U+kyfuVMMiC5S9rixpzdSBZVGZQsVpVXDjjEQfKwyQ3796
AmE4ktsYmEF+oVJ0jIFDPQVGGlwwPNFC4QpE9NXCgfwVw/iYR7/xE4se4iDwEBnsBOJmTK4JjyTxZF6L
Dydn559H6kqKlDcJ9cmgI6K8ySeIEObFGFGr198jA5yG1RiLYVDJgvMwepWS8IC9r5zJEJIXZ4C7iLNoUXH
qtTL2AQqsrL3aLF7+Vy+fEXIK5EGZzmu1+cwamFNYhE74MpmYG5CrYG7gZpXymrmBquu4/B/XCvPL2Ak
kasDGKvtbdqH9Ldfez1KdEwhj+8oYW93P0vf3AW31WYWnkjwPeNZS3In0bNOySnHHX5CFy+xDZvi6exzvu
3p3l7AfoGYX2FsVnuB0GsGp05kS9rOgnS1oUwuiCwpg9KeXwr0CSzuv3mQndHvVZrwn8IuAsLC49Phg0Y8y
EV3Fzr5Yy0BsyFJjLbW7DLPinhguW94JBFkH+pUt27FBSDxm+MFiF+pNzS/srmxO4rqQG1GR63ETg1ixEg1
O8rxAUQBq1/c0ZPfCDKbZ5NHRxvolDdlbK4wFLowxOlh66EsDLat7EmxsbLDfv/KTA64qd/FlF3GXqz+p+tP
9y0et8a5wsqdOB0jNUJn/Aa2nsFmkdY2gdfgiUsHFmr3O/j5YWHEqWbbMCNFGt5o9bvjF0yIpRCxPESvWWf
wDZXXBqKrCCkVaWNaQ7ZhADJV8TRuhEPqx+lgo/utTw4qgvzb8MdRwgTCBEDdCZghrJa8CKcL1R88hOd
pzETysxSMcHlThQQYPyvAgjdeReITAnWI6xikK1SmCp1PMFzhFoTphcOOMK3CFHlao9FCkepiR0MP6lR7K
Vf84oYA7aE5rsOHdQJ0W+NuWmqJvFifEchWsn4hiLRdSIGKK/wkLoPAZXlOEC6CISp3qr1kARb7auvdfb9n
1Tzc3Zff+z73g2PwDW+eOURDKeGy5HaOFHT1u/Pc3/+jewe47Zm4BxyI4Hhw4tDmb2XBouHhoUzaz/hCU3t
HSV8kXgPRgNe9YuZrnaVKItqYQbU1RxkGFKB8FCkMMQiEPlfTQTiOhpnfNSt4AO3rdSt6NC3mg5ccV8q5h



dtcv5H15fbinK++vsT+9waalI0PDY7HNn4OFvDQq5PWFem5f0rm62Yq/+cknD/ez3oyv1FlGberNcmj3qbrOiG
HoyGP7eu+eateB2K709YlV7VMHhRlOPIrq2feiCG93Ix7UiCLViJLUlEWrEWWugaLVittRAThjUMaYFUg8kJ
dHi0GNwT1gGMJEmEVuOVqN5Y5F0YUKvnqlWUTQReu8rzVXkdCkxKOEVC6TmRx+gyXR2OpbPFMDX
a1Zh8rjdzAUiZObjU5OLpfL9A1DzVd+ePVcPdzUE9KQMoVCroarRsfm54hfApkM4KzAaeKDucHRwTsHHx
uU1Gxy+0Dc3IZmaRcsf+oWbX5Dm97wl/MuYacb2uMGQU/c6Ab3uMFZa3sc/qPqcL8apDdMHlEe8DYI+ssxj
zEE0/BKs+Jtbim3kdvNkcKGtt/AXWdF4wXBWCtb2cSNbJNwl2/NRraaSDAfaG54hecUb/MYx3JujlST4ma236
CdbEWJ8ULZjCvb2GBu8O/ZyUb8Mr3+0EhiZW/CqKDgTrVobkVLXU/KFsovXT6WD0XGD4z7C60RA00CJ
gQCGG/TQLwuHzGE8+PLJ/IhXN3LAysxWfR+lw4QUJvbpvU1BYKZsMsb7VzR3rhpoJ7RGlhGY2ThLgujxaj
zJeyhxrDbW9e+DBO0Kdkp2YV9GfsvYe1nC/4yNo2tAzLvwnbjr834I7oD98BAolVj0ezsmu7SaTS6rmlq+G5s+
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uJoFi6cRJcQaEsN5xdbGyH0gs3jhO3ac8CpnTpeaAkylAI3R6Q8gBVm4RVQVyoCHiCAW4UQPa6gasHidUFA
hMu1jbBTpquwCabk59D0HRAGQBNZ7elEWm2vVBzShOJIkTokui2xdH6vlJTBKBo0wICxU7jxZupfMEdlH
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W8m1Hta2DP+OfhrVF3v9V+hxjF4vE79C8fzvmQK4/25ULmEjPAenGVgCAaMoX2gMARff+54q2xwCodPoyj
7FbfXFxDDC0fcDd2ZF0GgpICooUdhd39s/FAOOZ5FgyWkQxwJKpK9KMzWdvzJAogwbFkPgFBE/YRfmu3
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Ww9kywM9jJu6bBupoP4zuOvpL/fR7PV465qmRsij36NflZGZeVY+Sh9nwf2+Yn/KjF8h1H63rSwljlWF27Vma
Pao98ob2QSeVYs4/1ZR9a2o9tl37CW4GBrnFomhcPQYlciA5tKgf7sgGeIkjaxPqSlVhmsGNwYigVrK4q+IsJN0
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mE9JkR5AE+ccpsZp3T4J4zISXIKPZpcG+NZxXvAQcjHmBuIA43XQ5Dc9xai3XryLaVUltTnc1kbd3dxNxMb
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KdcmVI8mVK5MjBMo/t/csJtgGbANqzzRQa+zkuuxsOExOblWngeskuVOnIOYuVCWd+KY5ozoxAQ41Gta0q
ye1yy31deHsbF27Aco/53q8Dm+h8w1z6Sbj8K3WS2lJ+lrPYIwzl5Knw08QR/pueGT/4oMbeng4xCCfhSut3r945
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a+Th7eMzxysbf73ArWPF9tw7b6WGKjvCd8sPz2Z8QC6+HdNh25DcTn+sN/F7V8/faFozV/8w04btxB+Ymj/H
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kNdY9F1rL4buWH4dmFELLfKijcgnOgtx6FTCLe4Yo489EDmkttDNeC4eiKsMrepDNhVo16C/lezWguwzrQ/jR
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YH8qhR18K02tAyoLERWhymq2G40woGLUUm6RgIQAu3FiKPvklnB2BGe2q1sbHVrLN7eZXnWToP8SF7A
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1oeYcTyGSCEHlPnl9zANpvpVqmprK4dqGmWsuU1TBV1ZULyoq0RUyipgbqiWpmYVltaeX8WgZGVGsqai9
hKosZTcUlzJyyiiI1o11UVa2tqWEqq5myuVXlZVpoK6soLJ9fVFZRwsyCeRWVcK6XwU4EpbWVDFqQV1W
mrUHK5mqrC0uhqplVVl5We4maKS6rrUA6i0GphqnSVNeWFc4v11QzVfOrqyprtLB8EaitKKsoroZVtHO1FbV
w5FZAG6NdABWmplRTXo6X0swH9NUYX2Fl1SXVZSWltUxpZXmRFhpnaQGZZla5llsKjCos15TNVTNFm
rmaEi2eVQlaqvEwHt3CUi1ugvU08K+wtqyyAplRWFlRWw1VNVhZXeudurCsRqtmNNVlNcghxdWVoB65E2
ZUYiUwr0LLaUGuZoZEBIag+vwarQ9LkVZTDrpq0GT/wanKwNsCgbcFfodvA28L/HlvC8jwV+Ctgf+Zbw1w0
Qu8PRB4eyDw9kDg7YHh2TzwFsHQtwg83gm8TRB4myDwNsH/c28TwN7kfteAIAYjidXESBfFfyKfIJPg+9P4
k/2/dgmF8QoFCWPIjy92vFKJxlPbL3Z8cDAaL7jsYserVGg8+gvAFzc+JASPf/Nix4eGwnih4GcC/YaCEI8Xwtc
k/BoJbo4hoomJOJFlwaGrgVAhIlxKXAFJFR4wSYroJIOJDaSK2EpGE3eRY4mHySriGXIx8RJ5OfE2aSI+Js3E



96SVJMhWUkkuJSPJa8nx5BoylVxP5pPdZDG5lZxHPkpeTh4gm8hesoM8RK4UzCY3ChaRdwjs5J2CzeS9gm/I
hwWnyOcEp8mjgn7yHcHP5Idg3ldDsZOnLgK7HrDbAPu1gH0tYL8VsO8C7A8C9qcB+yHA/iZg/xCwnwLsA4
BdAdijAfsEwM4C9nzAXgrYawD7FYC9GbAvBew3APabAfs2wP4AYN8H2J8A7AcA+yuA/QRg/xywfwdYzw
3FLvjKD/towD4BsGcCdg1grwTslwN2J2DvBOzdgP0OwH4vYH8CsL8A2N8E7H2A/RRgHyBNgNlMxgJ2NW
DPB3QVgH0xYG8A7K2AfQVg3wDY/wLY7wbsTwL2XsD+FmD/GLB/Bdi/BexnBKcoWnCaihD0UwmCn6lU
4HvuUOzi8X7YowB7EmBHn9gtBuzoSDIA9msB+3oo/QWw3wvYHwPsvYD9dcD+IWD/BrD/AixQAvYxgF0
N2KcB0nLAfiVgbwbsbYB9NWC/GbDfAdjvB+yPA/YjgP1twP4pYP8RsP8i2EwJBN9QCsA+BrBPBuxTATv6
M3LzhmKnnX7YxwD2ZMCeD9jnAPYGwL4UsG8E7PcD9qcB+1HA/g5g/xKw/0SOJWmyigwHz04A7FMAux
awLwTsTYC9A7DfCNj/Ath3A/bHAfsLgP11wP4BYP+G7KUE5CFKJZhNMYJFVLrATuUC9hmAvQSwLwTsj
YC9DbBfD9hvGopdLvDDHgvY8wD7HMB+GWDvAOxrAfvdgP0gYH8LsH8K2P9NqkgxsDkMsE8E7FmAX
QvYFwJ2E2BfDti7AftOwP4EYD8E2N8C7J9C67/JrRRFPkqNIg9QDGDPAexawF4P2J2A/RrAvgKwrwPsfwXs
DwD2lwD7McD+IcrHtAT+qVRJSUXLOjtpMUnTp7tWwtV1mhaStPi0ywX/XEMqLjwMxpxDA2mSpIUu/qJpk
pb19NwF1+2342EHD95556ZN69djBXXdrgJG1V1Hiwha3M9wl1hEiiWn6faurnZaRNISWKQLrtNiISkW2ZB
WG26n0RAYhMfbuvpdLjReLG7v7q5z2QAvN3nPYTSKQ0VwqGSCQVrAEPx6bgzF5ere7t6+vXsIfDFNimWP
vbgGLrwKp4tfEC4EBLBieDBaQIqFfdxEwCq2udysqk8iJCTCgtMFcLF4Jhq9pUksJcTSLleXaz7sv3gQsQj+dV
UxTFUXjYtdVVApKPADRLhIuAQuUgAnQ59AQNKi7du3Y+fZumhaxRT0eyo2mkbooMKyVVXd/SqVUEDQ
wj6moI8rFIDdf2yopSQtP+A64NoJsgkEGff7Qy4VkVKJyz/mYi7muIP2Bh111HWf5sjgC7pn+gWiLvRFXSokpR
B1PuxSkpR6Tfm9cUfE3OMeFndaCG4uuMjAi32BF3sC7w/pvMhLucgDw32R5yp85KHiibxIQMiEblDZx5dAp
FJCKqWJMBCEQUNch70klZBSaf/KTnSt7MfO7HdxoffV+r0j0bAB9DLUfVIZKVW44dpRsKPgZizrQaQ0KZ
Ud2LFj45o1q1Zdj9XZulAAAbBUQkglAyr+kohICbKlHfwlE5MyGpQ+fhAYd/Bx1CVG01xdNtwlFAqd66FrvV
MiJiV0O3DT5VoGXRLJMhQqF7S0D1GyciUHl+eFSyEYlPqIAdSQiUgZIlEX4kZ3l4wkZT7jXBIpKVHsI45ign
OCV+Z1e1Cs5Jbl2w8+jmYKSQlPFFxGzK5TqfqkQkIq4qlSwGIFeD6YJCMk8qKCooLJLiQhRAiBfYMoUlXV
JcNlqABhgDEykpKJvIxxUSRJAW5SQApFfUIhKRN3w8X7HUiDWOOtcVEQQy0yKam0tOscTYuEhFzUB6N
O86U6VZ9MSsiANz7mXAfcwbuLJmWyc50r8NV5Djv8nIcs57BHvdzhBqOBg3j4MAfL5KRM6a5z1wHFt29k
NjJrQVaC4GmIQByDsFJEhToVAi+TEDLaSyEVHwfhMnCjXEzKUfj9SSThSYT7hBdgkQTKy1EkXZAilw1V8
5s0kotIOaKRh0dykpT7mflHEQnZ0o630ek/ikhykpJ7iDQSk+SYSTjG4GEhTkDnvNV2cCa/5SK9ZIJjUAEUUo
H6054y4r5cRshlCmIUljiQAtd1rgIX/CuQ06Rc1r+a41Tn6n7sfsQpnlS+On5xyaWkXO5z76Cfq4e7Xq4k5cHuSHf
k9qTtSd2l3aUoN6+iV9GdNNbidm0H6Qbpcq0E6QRZ4cILtq8EcCyNTJRLCLkf41T4tMOUA48rJKRCypEFZci
Dj6NeSW4RairKxb0UXHnFqLc4D8/NLUK0K8qVS6Di5V3nsmG6Oju5HeNhnkspGJT5U49xK8Skgvbj3kp4bF
b4e8BFy0k66Al3L95ZHqFhYalnEVzJLUJFDpLUYwqajg5znoIu/uxBGxH2IWxLcUFBPyZhQS7WwikEK+UEr
UALzS6YXeAhIp6NDz1gIviUpmHBoqQkFWKLgqQUYi/oIVwUYS4qJIiLAE8ubV8JDhUiMg5468BGioJQAZ
ekirCwhKKilYPor48LSaXYS0eujOiokBMKeRARBA8aSNJd6a4693WQjFA+UshIhWKA6IGbHLffdcDV4xogc
IwGUP0cbh3wNQxw4/B037RBfx1uBQV2DmkIIhWqvpi+mNPTXlMfNx83Hy4/evTg+kPrexQ9Cqyqz33a/Zr7
OMhRkF6Q59097gNuvPC0Bre7rz0mSCw+2q6gCYV0MNJ34cN7Wa9YvLy395WlSppUytCS737ag65P30X9N
NIAV8M03C+AK78R9zfmo5McVujtBcvqpylQ7bpeuJa5l0P/8uEKe3qUFKkUut0E4TVPJRxUiliWIFjf1aeUkEo
p6u09evz06eNHj/byE/0uqYKUBr/b9xnbO0TwzYV3PVyb1oDLDRigzGsc0oFOveN9Ho1w6tHtB5G7FOvbUdY
W19X113FXLlbFqwXLgwhpEIqAPrJxi2FL1p5ppyPrIuvgSJTSPQ0N0yKnNTT0KNDNFboV1hNIpoDEgESCsI
SSopR+gQaPoDQgcrtJISkSnxaJSSV9FF2AWiFb1gt+F4sVkWzdoLdBPE0Mrb3LFFJoCCLGEhGwwkR4Fi4me
olBl5hAAqwOEveBV+vcpz3lOvAx95Mlz8+d0M/dKIPZ0siXUx1ceQEqa+y6ejWjsbdY1Exhh92sZkqM1mb8ao
dXuxHK6FNeaqZc57T8vtEYA4lxwFfsNvgexkGK3cx2xt4ilk5eXbr6JyUpobZ3xq6EJrTz0+WsVCxKDhJQ0SK
C1YllyWJwW2cORQq317DzWLVfS8zOsa4YYhqWSvx+hBW/Q4jev5qBhI3zUyYM2yW49r63ah9ZcHbcc7flP
3S3ft6ChGu3d0bOZzuFPWyn4L7tAoqkqNBMgNjb7ppCtkab7BhwL6v0ooWkRLBtGKZgvlAcSs2vSQ9lQ1CF
DpUt1DmaTJZGp9WSrmKDUKMkVFJtNLRYLYb0sWwMapGFho/40er0OHYc6heERvr6a00txpQap67FxlQVa
tixo5XpU9ipbE56TnZuduZiqOb6VdkV+/4UZEpWjvrlocK5lVXV6YnsBK461lJosqGPXBbVaBltTUVecXZGbk
pmTk5OSq4mZ0r6BHY8Z1HMiBbVcB9cZTvJeH8PkyJCgH6kCe0yqpMkiQfk48fsfqkrKWzKRz1Nl4tXJrVqbh
i1+6/3ZFF1Ox4ofkymvP+uN5TF2s8fuiPme8cVg9Zzj21JufXHMeO7fpy377O/LFzwy9wjO7Of+ER3pDGMGl3
Uvya8ZHuK7CbioSM3uGcbXsx99oP1yV/2rM58LNkdvefnxK1i1pb7/tOhB12vzq7bctVHH/RY93fnlXyokt9n77
pseUJh0LF7747L6vrn/W3dn3wQvOyW0avHb4h649BVvXf9uKdKvW3x0cV7yEObOg+SZ8Mp40nLs6OJlBtE
G9desSFnvXTbsw19lpa3+rbPPvGvTXdcfe07EQ1ucnJaZeKZxZ/0fxv7VZDwx2bt2LBr3YbbTrz2xGDxK0uec4y
jBLCPdnWSUvCIiI0Fl8YGCSOEYW8+92PGnq704E+jNn0747n0M5dSwVLModjxwkg2whU2Pqv/nepim+zrgr
NLz+5L3tOTvS+YrUUDxgnnsnPYsu0l27WrC/nPuurt5mEfkLY1m1BrGv9RY0eaN4woijiIwMpUGMIuEtOwM
UUiCUkKy9nZbKmnzlKrp/ELtLW1jbSA0f4rmp1sKMI7QahgZR6VAnrYhhQglmy5lHj31K7SdR9XTW3clOC2
3vRswftT/66eu0a9+5IZGbIlR89dNlq4ha18fVCxc9W/JjwvzKN/qviY3PcvS6Gxom96qtY2qfX1SlNlRPu+V66Zc
Srq/rl7H2zNqE4Qbe4+XvrPz4vOdusiLrni5b3J82/dVn3ZATebKPnmWHlix76en2ZnK6Pm7kp/4d03ouM3JEqzC



nJeuaM0Zm3r2sK/HZ9U+8juHHPYHYfbzfuj7r2hfVeO4Vny5pPvFVx3ZYiqdpNo8T+v25c0Z9QdWZ3r0pLqcl
TfNka/2ek48X7G2fczd31UkB33dM6lGU3WI8eTPyd1+o2buz798vQe6qGff7rs3PsrerKWPzLvvTHjTlafPMN2i
klIY1/4pbGDX6zpv3pF1ReDOI0d9PeaHNLY8j8lWSSxE7lNP86/32BkakyN+IPGEFj0GybpOJvlsLnp6RksSBa
XzXxV1vmn4OP7BRfo/81s1LX28YQeyU1bXR3h5ybWnbN3qc/8e9fmrtuK9+86cuWatLzM1LEb288su2dcJ/no
1Ueinxa8VPzVC7f/dFYY+90q2WC8Zcd3jdNfSIz8JGncD8JNGv3Jj54MX/916Nbsf+Xaaq35Jx/QStmyA8/exN6
uOLL0xZ8ct0a0/WPdU5sO0auYr8fuzv72quf7nMScta+/u/GrY+0DG848UNc1/Zknxj1Yv/m5F1bu7X7w2EPJb9
Sezf7ny1fd/OnYwZNXNR+5jl7q7FPNK33zW+JwafkuSfYnlyh/WfbXw58u/mjVD8e2Bo+78e8frxx94NhL22LJ
Q7+U3h16c+bmuNKM/ucTdhIPP1vz0vWWSZeuOJVrcX3/1MlQ+VeebOQCjyzj0s0ElG68J3M5TXp3qsAvXR0
5Vr/y1bqpXw42Pn/Z64efum9/T+gWthp1hwghF91ZwmqHnzRZbAaqikKTMzJZNj0jWZ/LZtVnG3UpWVPrs1
KyMjJzU3Izp2SkGHKz0xt0GRnZWQ36ISmw1GL4pEr0Rue9o3Ny4h9t2f1SK3XrhVPgiBnKanPgLAh0AR4Di
4HAiL9XopcUNieFzcUpUOeXAuezcLfilwK1v7mAJwv+yhJOVoGAh5LkoJBiiWHbWdBJkYQ4YtyJhc9XHR5
fuXNe+9tf9//y8jNvub/9ecyCr2sOm0pEbx08cvLDc7dfeuuVIblJbpE2tG9rR9fTDfedeOorav74/dPHt2taHuz/lli86f
a1MUelt762NaaIveeuiENPllz6Q3LWum03LcrpqYh5KP4l1cvHO1X3ZJ9+MP7wTQl/X7Hu/cSYjxti18xIHVwo
mHvAcv32jK8e2ZdWteBy8d7w9Ydj9fsdio+OXT0xePJt2rszrp9x24yFZW3j1wzsVR1a+wkdPu+F5MXpl05dctv
uO7uab0uyfnvwwS+f0Y4+Wl+x4tHa6JIbt9zV4rYk9vYnjjv8NXOPfO+3r8i3bvpwyd9M1++Y8nYLM7DqrcGe
xzdPkQ5MDzuwJewe9+qjpzoP3Dc/oTDy0dJV7atf+/n1v82MeidszWcbtjUldDXl33PIVTHxMzquXP/LX28Jn5v
56IK6yrdnP5F742Dqe3uvvLOw+cX2V/c+1XzT9eYb7Pd+edfZbe9FH5t6zvBiywz6k2XX733g6V1PXvPqbQvu
vHrRkVEl9a/HnTo37WC6/Ke0GYa7cqx1VTP3F3VXbpeve3b5oh8PNd6gO3HHloOH1x+xlnzgTt309d4f97AtJ5
eU7f7itqWHn6EPDuT/8KAjR/zwglej3nzqh00v3RDznWsJWfnYmBWOfW9cGj8zb1Hk+13fNB4suzvt3Qnrpl/x
2smsoo2xT29ULO2ccerg8ZQdQurG0p9PvUe9KtgJh4AEDoFT3CEg00U0ZeHcHzP8FvZKnE5l0psnrrnlO7WBj
IoQABvTo9jRQxqlXrICDZO5vJngy5vVViskT6CuqcGk1zmNjKbV2WS1m5wdKLmzOWwWm5mekZ3JToXk
npGOq5ksqv733UP/Vn7ftsO89/0TpTdPXtacGvXBMx9+9MLt88ZXPfDKe5EVCcHf/OPuf5Q/4GSZkK8kb9Xe
Gl62acysmx/cchk78Z9E8+fXPHNyjST4pyDhltNrjo47kplww9+++3djjPrcNZ91xX75WcWuHQfG17y04Yz2Velr
Vzz02p5Zwp0//918S+PbSe8W1+xZ/donScWpifevrpxfrfhYoD67pLubtdzw/SXs384sP7Z53+dxm5f3vx76Pb2/pq
X6EW33tlJidklDSOKkht2bP35DvGL2zp9X3h1SEibt3Lby6/ntA+TW2Cp6FaFii7/e/6/xxU8dTKnd9tDYdk1629
G/vJ9//S07dNSjsf9VzJnHQ7n1AdyMrWZsGeTKvs5YxjNTREKWLNn3nWTJTrKNkpkhIiQvhizNlOWW3VSE
rIm0SSpx7cTYLyol9c6oK++t9327f9zPnX+ez3nO55znec78fr/v73fO+R3Wqo/vcqpBj0UNLD+/Z2xrFYb+Yd9L
qCNSDLBvWRxGgJ562WbPf+hd0sy3ADsDA1X+4gAOpp1fmcANot2hA3BZX2wzLhXAJWO52ErxRw9ZSx
EmJWAfpUchFhl2EwUktwLXv1088RyYMh7SEWJhmeFJ21VmGNIDMP0CBX2AyiGiFlEjTv3n/eKtalrGIc2U
bwLBchsQ9AAdQHsbEJT+ik9M+w6tL73+pD9MHWsOQmKbI7224iDlRln4wGOMmRGoChlywsGfBVbyuPH
UhVpkL+eVJP9jtTbgB8bCMNPswchDYzb1FbaX+EcFQHGl9RHL57vnVEALY40XIIydyXpjSxbcgyYlaRNTy
T7PsS2v05eZ5M/SUy5Ki4sGrb/9OBGRjWR9xzwW1MBrnJfiCwnOqCUp5x6XazdjmznmqM6TdV5YfYyZD/3
+IepIGEpVJhjaOROk+vksBDbcCnFNWXpZu3vW+Hx0u4KM89Wm2YYoqOapXotgkQWgqz7Cw9EBtBvCxd
bTz5X15uBtT1uynPzU+7NxD82sp/OC0v1KlQ1732KarvNGHkMsXslB7GMK5zt2X1XQXwi/BO2QrX+iRZ58
Pxd1c7zg1xCFWuP2E2KckmHQg+ZJJ+x1tLgayORKo+OdlzU/YzEi2HxuwHNak9OZrzNfVKRbiyJDqV/Veyjb
24fGGkpK64m72M9YLxYNZed1HQi8g5MKYdq1ECbSlINvkbK8VeWjmkAKc70RQIIVNV3XXeIM3EhE+1
V/GjbrTBK773knTyCe0x2sKldhd6F2QmTyZmWX240IS8ZeDaRpaXplYUQJmZgZyvcqLR4WKiqP/nVHANE
hSaKJuBjbJfJiVtDk/qUF/ZF3II/ABGhUp3fn64CZYsJjFOIzW7uDY5/RHlLfB/l8daQVj+992NUNAM8cCeAZj/
2BArbUnk0U0P85DMCd+1tMMRoAvigk4mcU8ltEgKJiQwkNKCh/gYbiZhEF0Ir/eMSCB3/PDjCNHWAqO6g
6V7L0IZiDH1nWF3Adz2G0r275lq3IZc090r4Ue9PrtUxKfAz6ddFtLIKD+33vcfZBl5Ras5kqO5Wfg7hQms8SW
DHu8WfSj4r7VeTr51K8nHuGcyyqIbJtFa+uyZRH7qx4mWnXdZSPkeIZNo02l+SUnyrZYfqErF3j1HcXSR9a4r
XywH/lgCOJZ1WnbkTJvTTAXSGiiOjGLvfs0L/WxoeYWZ87Ygr1EVOsjURYeGO66uL6uIw9h5CRNfxKZPAI
54Eafee++XmtizGvTlWfitvzSq0qyWk6wSSWb5kkbzeRqiJXvte2vUbtE/oZmV61qroiTelMTx5W9o2x9UURBY
k25QD3aIu6XPayX8RiH6zW0cclv3NZ6jZvSkqPb2gWCZFw4YXfeigFV5LIUj6i+OR0VVo5v1jxNc85VyGfUb
h+nsu5MQmnZyIGauZ3b9qoi9MvPY10kH8uNh7kxG6mE05eoxttKAXjXQaaucl39vRaGUwpk9gpYvoNvLXap
w9PtLQFR44ET4kPN+lkty+28tsMxCTPGekDxSUpw3MOlys+DlZ6jrUQcKfmX8wbTOkjimHwouKo49jXicci
XKrlY1/a5Do2hcPhv8/7t8EvyF44tN+kZfSsdsLdnYbtvYVa8iEZ7wLWIoRtZWFORzMuqZnsje2vPLd7KN94Nb
OyQYfol9Uz8uJc0hY756nspPwAf9/g+cO45JetBlxgBhZBCJ3F5kZrLTqN/+Tqd1DeHvEEyx0Ao1K1bnMxGo/
OFHegnool7APsv8CNNoVqQjQiGsTp/6VJH6reUrWWqqxbQYkLsNcFjd7EnPM2zJkDpoDxNsxp/hzm/kf/IQD
uMu3lhRlwBACXDuAubg0Skh7AxQDqfzwODOLZ+//CLNopANQv8/Z3Dca4BZ1EeoX4A4e2OgAD+wTRwg
J0hnS0g0dpe9pdNve0f8mBwFBLJ79mZ3hs5agghQV+FIgdX44rzBqxxPAhn/WFHBfNgWbuGnVLy9bMjOrBs
KS2eLggZdXW2oKf+sd8alSfhnSpNOleu7riPeDWJKpQSHDyiE2NOq9jatXHkna6h8+Af+Wg5nnz7soN33E1Zi
Qi57XqnsLemwLh6cpjFPf72qoRkWIrsKii1JCY5NUHkmAd6dZEjvqCa4wsOfNeH7yQGURpdWlfW303oZ3eA
fZZmRMxq80XVnRkhj6qdN9RWAyQKJ+skJrvHlxhq8iGE7KM2FShyzsSXgi1oXnHltrlHjvk39BXhtyDtN4rK5



+sfjXAfc7ssK0S+oQUX3TVqtTakOwBYe+sarsEr4DA4pqQtkOMTEUgabgaXh1m5AltJhu9Gb0QzR/IHXW4O
GzykLTH1TYn82NxbQJuioS44f6VtWUe0iWp0UeFhO4FJzeNcQfm3Hg1pnCmp0xVoUJcja6uN5d+u7eHoXFY
o4MNvjDkIT9HeEtyzOyje0HSuWO3QijcaaDHkY0V6qZDtFflFKofDhdUuNdz5crlyEjRD3oZQiXrumLYN/lrTb
41BoSx2dAIvrmZ/dkYXoPPL8hiXqGvKz58PD8Lxc54q1R8BOYZDFOGh0P93S6qPs2zNjZpwtqIkiJ2oUUiFz
UgVerrvz4scGohncuxOWFtrHe4WfN+TpgDBKvnu4G53HLH39/nvvlJGGuk6SMUnqESwDOUgkEgAJfxT4Prx
9OB3xZHiLi7NOPzVYh30qNYtq+8UN/iWwmKYgO213IDYt8aMqCopm0jXbs4Zfn3FzjOYcQd/9TYW7N8Q
4D7tiYsKGvAkiiNhf8wddby+9NMSZJY8f+q2ZZbp3gI/4nNDHgQnYVuSlHMrfxAeymmAZSzuXw92YxZHcU
mEFkermvp2LR/H/t+jmcWnuJWTP3mF7mnsy7xeAc7yJaTJ5AIDgk2Hci6d3yart+9NHeDgdZEhmGvRVTcy6E
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To the Council,
 
I am writing in regard to Governor Inslee's response to the EFSEC recommendation regarding the Horse Heaven
Wind Farm project. While I am one of many residents in the Tri-Cities area who are against the project entirely, I
was at least resigned to the reduced number of turbines in your recommendation. The Governor's response
after the Council's hundreds of hours of studies, meetings, and deliberations, is a complete slap in the face to all
of you on the Council, as well as to all of the experts with whom you consulted and the local citizens who
oppose this project.
 
On a personal note, in his response, the Governor states, "I have carefully reviewed photographs and
perspectives in the record that depict the visual impacts on residential neighborhoods, and it is clear that
turbines will be visible only from a distance and none of the turbines will loom over anyone's home." I live on
the end of Taggart Rd. (off Badger Rd.) in the Horse Heaven Hills. The map that shows the original proposed
turbine sitings indicates 4 turbines in neighboring land sections to the one in which our home is located - one of
them well under a mile away on an upward slope behind our home. 500' turbines at that distance certainly
would feel like they are looming over our home, not to mention the potential light flicker as the sun is setting
from the many proposed turbines that would be to the west of us. I invite any of you to my home see for
yourself, rather than relying on selected photos to make that sort of decision.
 
I would encourage you all to stand up to this (what I can only call) bullying and stick to your original
recommendations. The Governor's points to discount your recommendations, which are based on expert's
analyses, are blatantly false and only serve his own agenda without regard to the ramifications such a project
would have on every factor which you so diligently covered in your report. 
 
As a final thought, regardless of your stance on wind energy, I would encourage you to look into articles
regarding other countries who have abandoned wind energy in favor of other forms of energy, namely nuclear
power. The studies and numbers and facts are there for any to make a more informed opinion on where this
push toward wind and solar power is going to take our beautiful state and country. If you need direction on
informative fact-based articles to read, I would be happy to supply references.
 
With respect,
 
Phyllis Riikonen
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EFSEC,

Thank you for the endless time spent reviewing documents, testimony, and public comments in your preparation

of your recommendation to the Governor regarding the HHH Project.

Please hold to your original decision to remove half of the HH turbines. I support removal of the “red” turbines to

allow aerial firefighting, to lessen visual impacts for locals and visitors and to protect wildlife, habitats and

cultural sites.

Governor Inslee did not recognize the EFSEC’s recommendations regarding the HHH project even
though the EFSEC completed thorough research as he directed them to do. This makes one wonder what the
purpose of the EFSEC is anyway if the governor can completely ignore your recommendations and the
facts/the science and instead push through this massive project as originally planned. No doubt the
EFSEC was supposed to bring back an answer that pleases the governor, not a contrary one.

Mr. Inslee is leaving his governorship soon. All we can hope for is that he will yield to the EFSEC
recommendations after all, or at least approve SOME project limitations. Otherwise, Scout will get all they
desired. We know, even if the EFSEC recommendations had been approved by the governor, our community
would still be tremendously impacted. Citizens here have tried to at least contain the area of impact and
address real concerns the community has. But so far, the governor’s ears/eyes have been closed even to the
EFSEC!

The Governor has also ignored the water/safety issue that EFSEC reported, which concerns fire safety
issues in the HHH. Also, Scout, a private company, would be using a lot of water for its own purposes, taking
away water from the local community.

The Tri-Cities community is concerned about the negative impacts the Scout wind farm project will have on us
here! Only six miles to the south and covering the hills with turbines and power lines and sun panels. No other
community in Washington has a wind farm so close and so huge. I have learned the closest the existing
farms are to a town is twenty miles. I have also learned that once farmland has been taken over by
wind/solar farms, the land cannot be used again as farmland until at least 20 years after the turbines/panels/and
whatever else has to be built is removed.

How sad it is too that Governor Inslee has no regard for the Ferruginous Hawk, a species placed on
Washington State’s endangered species list in 2021. They nest in the HHH. Inslee is not consistent in his
decision making. He listened to the tribal nation when it spoke of the declining salmon runs, and so he pushed
taking out our dams that produce hydropower (clean energy), yet he did not listen at all when the Yakama tribe
spoke of what the Horse Heaven Hills and the hawks mean to the local tribes.

Please continue your efforts to convince the governor that he needs to make the right decision regarding this
project, which for us the best we can do is hope he reconsiders and approves the EFSEC recommendations.

 

Thank you,

Joan Crager, Kennewick WA
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As a native and current Washingtonian who has watched with chagrin as so many of our natural treasures have been damaged or
destroyed, I applaud you for the countless hours that you have dedicated to reviewing documents, testimony and public comments in
formulating your recommendation to the Governor concerning how to limit the potential damage that proposed turbines could do to our
incomparably beautiful and beloved Horse Heaven Hills and their inhabitants of all species.
Please stand strong with your original decision to remove half of the HH turbine. I support the removal of the  “red” turbines to

facilitate aerial access by firefighters, to preserve the visual beauty of the region, and to protect the unique wildlife, habitats and cultural

sites of the region.

As the daughter of a science teacher with a lifelong commitment to the preservation of our amazing nature, I thank you for your

comprehensive science-based approach and encourage you to stand with your original recommendations.

With best regards,

Linda Carroll
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Dear EFSEC Members. I am a retired Energy & Environmental Company Executive and now my wife and I own
a small LLC. Please accept my sincere appreciation for the time and expertise you put forward to submit a
collaborative recommendation to Governor Inslee on the proposed Horse Heaven Hills Project. It was
disappointing to learn the Governor did not accept your recommendation. Having spent years in the Energy
business, it is abundantly clear that an appropriate mix of renewable hydro, nuclear, wind and solar can provide
adequate electricity to move us forward and maintain the quality of life we all desire. Relying on low capacity
factor wind and solar, without appropriate investments in nuclear and hydro, we will not achieve the goal of
moving away from fossil fuels. The investment in only wind and solar will make the US noncompetitive in the
world. If we do not maintain a competitive advantage, we will not be able to sustain the quality of life it has
taken 350 years to achieve. Developing countries (e/g., China, India) are aggressively building coal, hydro &
nuclear electrical production facilities. Reuters reports that China currently has 243 GW of new coal power
plants under construction, or permitted for construction. When plants currently announced or in the
preparation stage but not yet permitted are included, this number rises to 392 GW of capacity at 306 different
coal power plants.
India will start operating new coal-fired power plants with a combined capacity of 13.9 gigawatts (GW) this
year, its power ministry said in a statement to Reuters, the highest annual increase in at least six years. 
We are importing goods from these countries and helping fund their fossil fueled energy plants. 
Your recommendation provides a reasonable investment in wind & solar and can free up financial resources to be
applied to building small modular reactors at Hanford and further improving fish migration at our hydro dams. 
Again, thank you for all you do to help Washington make the right choices.

Tony Umek, CEO, AKU Enterprises,LLC
2972 Clark Court
West Richland,WA 99353
Tony Umek Sent from my iPhone
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Dear Decision Makers at EFSEC:
 
All of us are trying hard to mitigate climate harm in this state of ecological crisis, but green energy isn’t
always what it seems. We must be judicious about not doing more harm under the guise of remedies.
Toward this end, I applaud EFSEC for all the time you have spent reviewing documents, testimony and
public comments as you prepared your recommendation to the Governor.
 
Respectfully, I ask you to uphold your original decision to remove half of the HH turbines. I strongly
support removal of the “red” turbines to allow aerial firefighting, to lessen visual impacts for locals and
visitors and to protect wildlife, habitats and cultural sites.
 
Might I hear from you soon?
 
Best,
 
Stephanie C. Bell
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Thank you for the three years of work on removing wind turbines in our area. This is a beautiful natural
area with many animals such as hawks that depend on the freedom of the skies and the wind.
We appreciate your years of work to protect this environment.
We urge you to stick to your recommendation of removing half the turbines, and appreciate all the effort it
took to get that. Please don’t let the governor or anyone else bully you into destroying our area, especially
in the name of conservation and “protecting the environment”!
Peace,
Tom and Ellen Tomaszewski
Richland, WA residents
.
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Hi, there is so much wrong with Inslee's renewable energy scam that it will ruin the future of the state
and the citizens. With demand for electricity growing at a rate higher than predicted the current
plentiful reliable affordable fossil fuel generated electricity would have a difficult time keeping up with
the demand. With Inslee's grand renewable scam to eliminate fossil fuels and rely on wind/solar to
supply the needed electricity it will NEVER happen. We will all be without electricity. The lack of
transmission lines to deliver the electricity to the westside Inslee and his friends will suffer the most
and that's good news. Renewable energy is so costly to go to 100% renewable will increase our utility
bills IF they can deliver electricity to our homes. Inslee/PSE wants to eliminate Natural Gas forcing
citizens to convert their homes to electricity which will place a greater demand on renewables and that
will be disastrous. With a lunatic renewable dictator like Inslee our state is doomed. It is apparent that
Inslee is a renewable dictator by the reports below. He is willing to violate the RCWs he helped draft to
get his renewable scam in place. EFSEC followed Inslee's laws and reduced the HHH project, and he
doesn't like it. He wants EFSEC to violate the laws and permit the HHH project. This is abuse of
governmental power and state laws. Inslee used $85 million taxpayer dollars to support private
industry and build EV charging stations across the state. Commerce awards over $85 million to
expand electric vehicle charging across Washington state - Washington State Department of
Commerce Inslee DOESN'T drive an EV. What a hypocrite. He gave Kaiser Aluminum a private
corporation $5 million taxpayer's dollar to replace two old
boilers. https://www.spokesman.com/stories/2024/may/22/washington-state-is-giving-5-million-to-a-
massive-/ Kaiser Aluminum is a billion-dollar corporation and should not receive any taxpayer's money.
Does Inslee receive some type of financial benefit for supporting private industries? Give the tax dollars
back to the citizens. Every eastside county and citizen are in Inslee renewable crosshairs. We are just
renewable collateral damage to Inslee. Greg Wagner C.E.A.S.E. CITIZENS EDUCATED ABOUT SOLAR
ENERGY

Commerce awards over $85 million to expand
electric vehicle charging acr...
Penny Thomas
Funding going to nonprofits, utilities, tribes and public agencies
in communities with highest need OLYMPIA, WA ...

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.commerce.wa.gov%2Fnews%2Fcommerce-awards-over-85-million-to-expand-electric-vehicle-charging-across-washington-state%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7Cb96f744668cd43bca83608dc83307d3d%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638529491491630792%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kC0nwe8C3E80V7M0a%2Bw3JvQDx%2BRuJXghP3DZ6uOBe7E%3D&reserved=0
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NW demand for electricity projected to grow 30% in decade (Oregon Capital Chronicle/Capital Press)
$2.7 million through Climate Committment Act awarded to Willapa Bay Enterprises for ocean wave
energy project (KXRO Radio)
EDITORIAL: Inslee put politics ahead of science, undermining fair Eastern WA compromise
(Tri-City Herald)
EDITORIAL: Inslee heeds no opposition to energy projects (Capital Press)

Attachments:
[]
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To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-31T15:12:12+00:00
Subject: FW: HH Wind and Solar Project
Has attachment? False
From: Todd Cox <itoddcox@yahoo.com>
Sent: Thursday, May 30, 2024 6:24 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: HH Wind and Solar Project
 

External Email

Please stop this terrible idea to put up wind turbines and solar generation project. Neither of the types of energy
generation are needed. Also both of these projects have such a short life span it would be ill advised. The amount of
pollution generated building turbines is terrible. People in this area Do Not want this to happen. Lastly they will cause
terrible sight pollution. If they are truly needed have them built somewhere in Western Washington so that the people
that seem to back this government boondoggle can admire how they look and how many birds will be killed. The wind is
more consistent coming from the west also.
Sincerely 
Todd Cox
Kennewick, Wa

Sent from Yahoo Mail for iPhone

Attachments:
[]
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To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-30T15:32:26+00:00
Subject: FW: Inslee
Has attachment? False
-----Original Message----- From: Kip Daly Sent: Wednesday, May 29, 2024 7:54 PM To: EFSEC (EFSEC)
Subject: Inslee External Email IGNORE recommendations for windmills Maintain Fire safety and Kill less
There would be no windmills if everyone was aware of the hundreds of gallons of oil each one takes and the
maintenance intervals to change it. The cost benefit analysis is off the charts bad business and the environmental
impact statements are obviously political because of disposal impacts are also environmentally catastrophic.
Respectfully / Kip Daly
Attachments:
[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;efsec@efsec.wa.gov;sonia.bumpus@efsec.wa.gov;kathleen.drew@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov;joan.owens
From: cease2020@aol.com
Received: 2024-05-29T22:09:26+00:00
Subject: C.E.A.S.E. STAND
Has attachment? False

External Email

EFSEC, you followed Inslee's law RCW 80.50 and made the correct decisions for Horse Heaven Hills project. Are you willing to violate the laws you are
required to abide by in order to please Inslee. The laws are to be followed by all Washingtonians including Inslee. Especially Inslee. A state judge certified
your decision. Does Inslee have the right or power to override that decision? NO! Not without a court order. Do not change your decision. STAND YOUR
GROUND. Respectfully, Greg Wagner C.E.A.S.E. CITIZEN EDUCATED ABOUT SOLAR ENERGY

Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T19:05:02+00:00
Subject: FW: Wind Turbines Near Tri-Cities WA
Has attachment? False
From: lcep1977@gmail.com <lcep1977@gmail.com>
Sent: Wednesday, May 29, 2024 11:58 AM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Wind Turbines Near Tri-Citi es WA

External Email

Thank you for their 3 years of hard work on the wind turbine farm planned for the Horse Heaven
Hills. Please to stick to your recommendation which removes half the turbines. Governor Inslee
Is unilaterally making a decision contrary to yours, and putting political pressure on you to
reconsider.

Sincerely,
L. Craig Swanson
45903 E Mayo Dr
Benton City, WA 99320



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T17:03:52+00:00
Subject: FW: Wind turbines
Has attachment? False
-----Original Message----- From: James Cortese Sent: Wednesday, May 29, 2024 10:02 AM To: EFSEC (EFSEC)
Subject: Wind turbines External Email Hi, my opinion of the wind turbines going into are area is detrimental to
wildlife ! I think your option of 50 percent is a good solution. Please 🙏don’t be influenced on Gov inslee’s His
way or the highway approach!!! Sent from my iPhone
Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T16:14:18+00:00
Subject: FW:
Has attachment? False
From: Becky A. Hughes <becky@wmhughes.com>
Sent: Wednesday, May 29, 2024 8:38 AM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject:
 

External Email

Thank you for your service and please do not let Inslee destroy the hhh.  Even the last recommendations were too much
for the area but putting those turbines in residential areas like this would be a total disaster not only for the humans but
for the wild life and the environment.  
 
This breeding pair is right in its path and have been there several years, we need their hunting skills out here and with no
ability to safely fight fires if the turbines don’t kill them the fires will destroy their habitat and make insurance impossible
to get at a reasonable rate out here if it is available at all!  Many companies are already deciding they will not insure out
here! 
 



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T16:13:54+00:00
Subject: FW: Wind Project
Has attachment? False
-----Original Message----- From: Robert Burke Sent: Wednesday, May 29, 2024 8:20 AM To: EFSEC (EFSEC)
Subject: Wind Project External Email Please stick to your proposal for the people in the Tri-City community.
Don’t let Insley push you into changing your decision just to help him tout his legacy of being this Big Clean
Air/Energy producing State Governor czar at the expense of the people. It’s about time the West side of the state
steps up and takes not only some risk on their side of the state but loss of their land, wildlife, and choices. After
all, they benefit without giving up anything. Better yet… Stop the whole wind project! Send it west! Helen
Burke
Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T16:13:24+00:00
Subject: FW: Turbines
Has attachment? False
From: Linda Wilson <wilson.lin327@gmail.com>
Sent: Wednesday, May 29, 2024 5:17 AM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Turbines
 

External Email

Please stick to the modified bill you have recommended for the scaled
down wind turbines. It's vital to protect the areas that you have accounted
for. 
 
Thank you,
Linda Wilson

Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T16:12:54+00:00
Subject: FW: Supporting your recommendation
Has attachment? False
From: Dori Rhynalds <dorirhynalds@gmail.com>
Sent: Tuesday, May 28, 2024 10:13 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Supporting your recommendation
 

External Email

I want to thank you for your 3 years of work to get to your current suggestions for the wind farm.

I urge you to IGNORE Jay Inslee …and stick to your recommendation… of removing half the turbines.

Sincerely,
Dori Rhynalds
Resident of the Tri Cities
 
Sent from my iDori

Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-05-29T16:12:38+00:00
Subject: FW: Wind turbines in Tri-Cities
Has attachment? False
 
From: Jen Salois <jsalois0223@gmail.com>
Sent: Tuesday, May 28, 2024 8:03 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Wind turbines in Tri-Cities
 

External Email

Thank you for your recommendation of the wind turbines.  Please stick to your decision despite statements from the
governor.  Please help save some of our birds, and nesting hawks, as well as aerial fire fighting.  Tri-Cities is essentially a
desert, and so dry, need help with aerial fire fighting, esp with wildfires.  Wildlife Conservation professionals state more
birds are destroyed by these wind turbines than reported as it's hard to calculate numbers as the turbines usually
annihilation.  Thank you for your time.
Jennifer Salois 
Kennewick, WA

Attachments:
[]



From: EFSEC (EFSEC)
To: EFSEC mi Comments
Subject: FW: Comment RE: Horse Heaven Hills wind project
Date: Thursday, June 20, 2024 8:24:20 AM

-----Original Message-----
From: Hal Enerson <henerson@fastmail.org>
Sent: Wednesday, June 19, 2024 1:30 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Comment RE: Horse Heaven Hills wind project

External Email

RE: Horse Heaven Wind Project

I am writing in support of Governor Inslee's request that EFSEC revise its recommendations on the Horse Heavens
Wind Project.

The initial EFSEC recommendation to reduce the size of the project is inappropriate in light of our urgent need to
expand alternative energy capacity.

I believe it is important to maximize clean energy opportunities.  We need to go "all in" on the transition from fossil
fuel energy to wind and solar.  To that end, we should be pursuing the largest footprint possible in projects such as
the Horse Heaven wind farm and other appropriate sites throughout the state.

In addition to wind power, much of our state, especially eastern Washington, is blessed with high solar potential. 
This, too, needs to be maximized.  Some areas on the west side may be appropriate as well, such as rural areas of
Lewis and Thurston counties.

Please do everything reasonably possible to maximize the Horse Heaven Hills wind project.  Also, thank you for all
the challenging work you have put in to these complex deliberations.

Thank you for considering my comments.

--
  Hal Enerson
  henerson@fastmail.org

mailto:efsec@efsec.wa.gov
mailto:Comments@efsec.wa.gov


To: Comments@efsec.wa.gov;efsec@efsec.wa.gov
From: karen@tricitiescares.org
Received: 2024-06-21T16:36:00+00:00
Subject: June 20, 2024 EFSEC Council Meeting
Has attachment? False

External Email

Having listened to yesterday's Council meeting, I am encouraged that 4 of the 6 Council members who spoke
during the discussion on the Horse Heaven Wind/Solar Project had the courage to question the Governor's
directive to disregard the cumulative impacts that led to exclusion area designations in favor of his "more
narrowly tailored" impact directive.  That's what the entire Council should be doing.  EFSEC's job is to balance
the desires of the applicant with the environmental, cultural, visual, safety, and social impacts caused by that
desire.

Within a few days, Tri-Cities C.A.R.E.S. will be sending you and many others our response to Governor Inslee's
remand letter.

Karen Brun
Treasurer, TRI-CITIES C.A.R.E.S.
Phone:  509-392-1156
Email: karen@tricitiescares.org
____
TRI-CITIES C.A.R.E.S.
Community Action for Responsible Environmental Stewardship
Visit:  www.TriCitiesCARES.org

Attachments:
[]
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To: Comments@efsec.wa.gov;efsec@efsec.wa.gov;sonia.bumpus@efsec.wa.gov;kathleen.drew@efsec.wa.gov
From: karen@tricitiescares.org
Received: 2024-06-24T14:09:29+00:00
Subject: Tri-Cities C.A.R.E.S. Response to Governor Inslee's Remand Letter
Has attachment? True

External Email

Attached please find the subject response to Governor Inslee's directive to the Council and EFSEC staff as promised in an email sent to you late last week.

Thank you for your consideration.

Karen Brun
Treasurer, TRI-CITIES C.A.R.E.S.
Phone:  509-392-1156
Email: karen@tricitiescares.org
____
TRI-CITIES C.A.R.E.S.
Community Action for Responsible Environmental Stewardship
Visit:  www.TriCitiesCARES.org

Attachments:
[{"@odata.type":"#microsoft.graph.fileAttachment","id":"AAMkADU1OGRmNDUyLWNhZDAtNGQ3Mi05N2YwLTkwMzcxY2IyZGY0NwBGAAAAAABHlkkqzHF2T
BwASg50NvGhiT597AeISAVy7AAAAAAEMAAASg50NvGhiT597AeISAVy7AAEorRrXAAABEgAQAL9gWnCF341EiqjZ3aG5dU8=","lastModifiedDateTime":"2024-
06-24T14:09:29+00:00","name":"6-24-24 Response to EFSEC on Inslee
Edict.pdf","contentType":"application/pdf","size":163405,"isInline":false,"contentId":"f_lxt1zxhx0","contentBytes":"JVBERi0xLjcNCiW1tbW1DQoxIDAgb2JqDQo8PC9U
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To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-06-25T18:41:35+00:00
Subject: FW: Proposed Horse Heaven Hills project
Has attachment? False
From: Jim Davison <pjdavison47@gmail.com>
Sent: Tuesday, June 25, 2024 9:29 AM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Proposed Horse Heaven Hills project
 

External Email

I find it very interesting that, after your group made it's recommendation
regarding the Horse Heaven Clean Energy Center, that Gov. Inslee failed to accept the
recommendation since it was based on study of the facts/area.  What is really
discouraging is the Governor then requested you to make exceptions.
 
Apparently he believes his "green" energy is a priority that tops environmental concerns. 
But, considering the lack of forethought for the end-of-life disposal for windmills blades
and solar panels, that's not unusual.
 
It is hoped science wins out over the governor's personal preference.
 
Sincerely,
 
Jim Davison
PO Box 425
Waitsburg, WA  99361-0425

Attachments:
[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;efsec@efsec.wa.gov;sonia.bumpus@efsec.wa.gov;kathleen.drew@efsec.wa.gov;joanne.snarski@efsec.wa.gov;andrea.granth
From: cease2020@aol.com
Received: 2024-06-28T20:17:23+00:00
Subject: C.E.A.S.E.
Has attachment? False

External Email

EFSEC, you followed Inslee’s RCWs and made the correct recommendation to him. Now he wants you to ignore and violate the laws so he can get HHH
built. You did your job correctly so tell him you cannot make any other recommendations. Do not allow Inslee to destroy OUR state. BTW Inslee purchased
his retirement home in Hayden, Idaho. He does not want to live in the state he ruined. Stand your ground don’t back down. Greg Wagner C.E.A.S.E. 

Attachments:
[]



To: Comments@efsec.wa.gov
From: gaye_tesar@hotmail.com
Received: 2024-07-02T17:55:38+00:00
Subject: Horse Heaven Hills
Has attachment? False

External Email

We live in the fire shadow of the HHH – close proximity and downwind. By restricting the use of aerial
firefighting, you are dooming many residences to fire risks to life and property. Ensure that there is
enough of a buffer around the project, particularly on the north and east sides, to allow use of large air
tankers.

Gaye Tesar
Kennewick WA

Attachments:

[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;sean.greene@efsec.wa.gov;amy.moon@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov
From: tpriikonen@hotmail.com
Received: 2024-07-02T17:58:56+00:00
Subject: Horse Heaven Wind and Solar Project
Has attachment? False

External Email

To All Council Members,

I am writing to urge the council to stand by your original recommendations to the governor for the Horse Heaven
Wind and Solor Project. To revise it to what the governor is asking of you means that all the hundreds of hours of
study, research, as well as experts' testimonies means nothing! Please stand for logic rather than allowing one
politician's agenda to determine your decision.

As someone who lives in the Horse Heaven Hills, my home would be one of those most directly impacted by the
project. We currently enjoy the wildlife and fowl right outside our windows and would be saddened to see their
habitat affected by the wind turbines. Also, light flicker and constant noise from the turbines is of great concern.

Thank you for your careful consideration as you make your decision.

Phyllis Riikonen

Attachments:

[]



To: Comments@efsec.wa.gov
From: henerson@fastmail.org
Received: 2024-07-02T18:59:18+00:00
Subject: Comment RE: Horse Heaven Hills wind project
Has attachment? False
External Email RE: Horse Heaven Hills Wind Project I am writing to reiterate my support of Governor Inslee's
request that EFSEC revise its recommendations on the Horse Heaven Hills Wind Project. I strongly believe that the
initial EFSEC recommendation to significantly reduce the size of the project is unwise in light of our urgent need to
expand alternative energy capacity. Some adjustments may be needed, but surely such a drastic reduction is
unwarranted. It is critically important to MAXIMIZE clean energy opportunities. We need to go "all in" on the
transition from fossil fuel energy to wind and solar. We should be pursuing the largest footprint possible in
projects such as the Horse Heaven wind farm and other appropriate sites throughout the state. I urge you to do
everything reasonably possible to MAXIMIZE the Horse Heaven Hills wind project. Thank you for considering my
comments. -- Hal Enerson henerson@fastmail.org
Attachments:

[]



To: Comments@efsec.wa.gov
From: genevacarroll@yahoo.com
Received: 2024-07-02T21:12:39+00:00
Subject: Horse Heaven Hills Wind Farm
Has attachment? False

External Email

After three years of hearings, public comments, input from affected parties' expert witnesses and the public,
EFSEC has made a reasoned decision consistentwith other Washington wind projects by reducing the project to
reflect protection of the environment and habitat, and have recognized the impacts that the project will have on
adjacent populations including fire risk, and visually. Please stand by your decision.

Thank you,

Geneva Carroll

Attachments:

[]



To: Comments@efsec.wa.gov
From: ami.hafkemeyer@efsec.wa.gov
Received: 2024-07-02T21:33:13+00:00
Subject: FW: H.H.H. Proposed Wind Farm
Has attachment? False

Can this please be saved with the HH record?
Best wishes,
Amí Hafkemeyer
Director of Siting and Compliance
ami.hafkemeyer@efsec.wa.gov
Office 360.664.1305
Cell 360.972.5833

From: Kira Sutherland <kira@cbt-tc.com>
Sent: Tuesday, July 2, 2024 2:12 PM
To: Hafkemeyer, Ami (EFSEC) <ami.hafkemeyer@efsec.wa.gov>
Subject: H.H.H. Proposed Wind Farm

External Email

To whom it may concern,

I highly encouragethat you stick to your guns and not violate any WA laws that govern

your duty to include local input, adjudication testimony and preservation of the

environment in their recommendation to the Governor.

Below are some thoughts on why it is important to do so.

1. After three years of hearings, public comments, input from affected parties' expert
witnesses and the public, EFSEC has made a reasoned decision consistentwith other
Washington wind projects by reducing the project to reflect protection of the
environment and habitat, and have recognized the impacts that the project will have on
adjacent populations including fire risk, and visually. Please stand by your decision.
2. If EFSEC significantly changes what you have deliberated and approved by majority
vote, it will shred the credibility of the EFSEC process and sow further distrust in our
state institutions. You have threaded the needle trying to balance the multiple and
significant impacts of the "out of place" HHH project. A project of this size does not fit
or belong here, and one person should not be able to trump the SEPA process by
undoing years of work and millions of dollars spent by state agencies and interested
parties.
3. We live in the fire shadow of the HHH – close proximity and downwind. By
restricting the use of aerial firefighting, you are dooming many residences to fire risks
to life and property. Ensure that there is enough of a buffer around the project,
particularly on the north and east sides, to allow use of large air tankers.
4. Where is the precedent in 50 years of EFSEC existence when a Governor has made
such a radical and out of touch change to an EFSEC decision?
5. The Governor convened a gang of 7, made up primarily of lawyers and state policy
experts, and in a period of about 2 weeks erased all of the effort that went into the

mailto:ami.hafkemeyer@efsec.wa.gov


review of this project. This is not the action of a reasoned man. This is an action of a
single man that wants a predetermined outcome. Please reject his demand. He is a
lame duck, and will go down in history as doing irreparableharm to Washington with a
bias against Eastern Washington. Please do the right thing.
6. The Governor's letter focused on the power needs of the State. Unfortunately, he
knows just enough about power to be dangerous. First, the project does not commit
any renewable energy to Washington electric customers. Second, the "1150 mw of
generation" that the governor states as the project size is a fictitious number. The
governor conflates generation as energy (megawatt hours) and nameplate (megawatts
which is an instantaneous number). In reality, the project will only provide about 25-
30% of the nameplate as a yearly average. And in times of need, like the depths of
winter when the wind does not blow and the sun does not shine, we can expect only
about 10%, or about 100 mw of energy. The governor discusses the reliability of the
electric grid, but a project such as this is what will cause grid instability. Weather-
dependent renewable energy is not reliable.
7. The Governor has ignored eventhe state avian experts regarding the ferruginous
hawk mitigations that were deliberated. It appears from the Governor's letter that the
only experts he listened to were from Scout. And theirmotive is profit and taking
federal and state tax credits. If you backtrack and reverse what you have unanimously
decided upon, the EFSEC process will be broken. Go with your original proposed
direction.
8. The Governor discounts the visual impact. We live in the Benton City area,
approximately 1 mile, ~5000 feet, from a wind turbine that will be in full view. If the
smaller turbines are used, the top of the wind tower will be on a ridge about 2000'
above my residence. When the Governor blatantly directed you to discount visual
impacts, he totally ignored the topography of the area. This will be the dominating
feature bearing down on my residence.
9. The Governor repeatedly returns to the dire consequences without the project. This
project will make little to no difference. Washington and the Northwest does have a
serious problem resulting from the more recent Climate CommitmentAct and a net
zero goal. That problem was caused by an uninformed legislature and a State Energy
Policy that reads like a chapter from Alice in Wonderland. It is a man-created problem,
and it will eventually be corrected based upon what has happened all around the world
when government got involved in the laws of physics. Do not buy the Governor's story
about the benefit of the project. Sure, it will help some, but it will be very incremental
and very small. Environmental costs out weighbenefits.
10.. Scout has been disingenuousabout the project from the very beginning. Their lack
of transparency has been stunning. They still have not told the parties of their intent.
Never, never, never accept an Applicationdone in this manner. They say the worst case
scenario was used for impact, but that is not true. The visualizations used the smaller
nameplate turbine, rather than the huge and close to the ground rotor span options,
which is clearly the worst case scenario from a visual impact.
11. Is Governor Inslee a governor, a king, or a dictator? The letter he sent had
numerous dictates to EFSEC. To sum up what he did: he did not get what he wanted, so
change the project! Has any other Governor made such a sweeping change in an
EFSEC proceeding? If you do what the Governor demands, you are setting Washington
up for any unscrupulousdeveloper to come in and expect approval for any project they
propose, regardlessof the impact.
12. Please have mercy on Eastern Washington. We love this area and the beauty it
brings. It would be terrible to see so many move due to the destruction of our



landscape and views. Not to mention the negative health benefits that these wind farms
cause people!
13. The Governor has an intense dislike for this area of Washington from an incident
twenty years ago when he was voted out of his congressional seat after one term. How
bad does a congressman have to be to be primaried after one term? The reason: he
acted contrary to his constituents wishes and did what he wanted to do. He is doing the
same to you (EFSEC). He is already a lame duck and it is not yourjob to fulfillhis
legacy.
14. The EFSEC process needs to be changed. The reorganization performed several
years ago did not anticipate that all power would be vested in one man. It was to
streamline EFSEC, not give a single person absolute power. Please continue to display
the courage you showed in the deliberation process, and formulate your final plan to be
equivalent to what you earlier agreedon.
15. Through his directive, the Governor focused on the "need" for this project. That
topic was not allowed to be a part of he adjudicative hearings and addressed by expert
witnesses, so he does not get to use it as a basis for his argument in directing you to
change the project to its full build-out capacity.
16. The Governor's remedy for mediation for the Yakama Nation's cultural properties
and heritage sites is to require the Scout to ensure they have access. Seriously? Once
again, the government is trying to shaft the Native Americans.

Kira Sutherland/REALTOR® / BROKER
kira@cbt-tc.com/Cell: 509.460.2663

Coldwell Banker Tomlinson
Office:509.783.4147/Fax:509.783.5826
8836 W. Gage Blvd., Suite 101B
Kennewick, WA 99336
www.cbt-tc.com

IMPORTANT NOTICE: Never trust wiring instructions sent via email. Cyber criminals are hacking email
accounts and sending emails with fake wiring instructions. These emails are convincing and sophisticated.
Always independently confirm wiring instructions in person or via a telephone call to a trusted and
verified phone number. Never wire money without double-checking that the wiring instructions are
correct.

Attachments:
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[]



To: Comments@efsec.wa.gov
From: chastings@pascochamber.org
Received: 2024-07-02T22:40:32+00:00
Subject: Horse Heaven Wind & Solar Project
Has attachment? False

External Email

Good afternoon –
After three years of hearings, public comments, input from affected parties' expert witnesses and the public, EFSEC has
made a reasoned decision consistentwith other Washington wind projects by reducing the project to reflect protection of
the habitat and environment, and recognized the impacts that the project will have on adjacent populations including fire
risk and visual pollution of our natural landscape on the vista horizons. Please stand by your decision.
If EFSEC significantly changes what you have deliberated and approved by majority vote, it will shred the credibility of the
EFSEC process and sow further distrust in our state institutions. This is an action of the governor thatwants a predetermined
outcome. Please reject the governor’s request to reconsider.
Thank you for your consideration.

Celebrating 110 years of Service
to the Greater Pasco Area!
Colin Hastings / Executive Director
chastings@pascochamber.org
Pasco Chamber of Commerce
509.547.9755
1110 Osprey Pointe Boulevard – Suite 101 Pasco, WA 99301
www.pascochamber.org

Attachments:
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To: Comments@efsec.wa.gov
From: adp_jap@charter.net
Received: 2024-07-03T01:34:39+00:00
Subject: Horse Heaven proposal
Has attachment? False
External Email Deadset for any horse heaven windmills period! Very bad decision that ultimately has no value and
can be sited somewhere else. Whats next? Dam removal I’m sure. FI! Sent from my iPhone
Attachments:

[]



To: Comments@efsec.wa.gov
From: amysings2360@gmail.com
Received: 2024-07-03T02:23:26+00:00
Subject: Wind turbines
Has attachment? False
External Email Three years of hearings, public comments and input from affected parties including expert
witnesses and the public allows the EFSEC to make a reasonable divisions in reducing the wind project. It considers
the environment, habitat, fire risks and visual problems. You made a good balanced decision. Stick by it!! You’ve
become the experts. Don’t cave to the governors opinion. He is one man who doesn’t even live in eastern
Washington. He doesn’t have a true grasp of the situation. He didn’t spend 3 years evaluating and listening to all
parties. Please stick by your decision. It was a very reasonable decision. Sincerely, Amy
Attachments:

[]



To: Comments@efsec.wa.gov
From: connielgillispie@gmail.com
Received: 2024-07-03T05:08:39+00:00
Subject: Wind farms
Has attachment? False
External Email We live in the fire shadow of the HHH – close proximity and downwind. By restricting the use of
aerial firefighting, you are dooming many residences to fire risks to life and property. One of my family members
lost their home to a fire in that area. Ensure that there is enough of a buffer around the project, particularly on the
north and east sides, to allow use of large air tankers. Where is the precedent in 50 years of EFSEC existence when
a Governor has made such a radical and out of touch change to an EFSEC decision? Inslee forgets he represents
the whole state. Sent from my iPhone
Attachments:

[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;sean.greene@efsec.wa.gov;amy.moon@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov
From: alphamom33@aol.com
Received: 2024-07-03T13:12:11+00:00
Subject: Wind project
Has attachment? False

External Email

We live in the fire shadow of the HHH – close proximity and downwind. By restricting the use of aerial
firefighting, you are dooming many residences to fire risks to life and property. Ensure that there is enough of a
buffer around the project, particularly on the north and east sides, to allow use of large air tankers.

Further, where is the precedent in 50 years of EFSEC existence when a Governor has made such a radical and
out of touch change to an EFSEC decision?

The Governor convened a gang of 7, made up primarily of lawyers and state policy experts, and in a period of
about 2 weeks erased all of the effort that went into the review of this project. This is not the action of a
reasoned man. This is an action of a single man that wants a predetermined outcome. Please reject his demand.
He is a lame duck, and will go down in history as doing irreparableharm to Washington with a bias against
Eastern Washington. Please do the right thing.

The Governor's letter focused on the power needs of the State. Unfortunately, he knows just enough about
power to be dangerous. First, the project does not commit any renewable energy to Washington electric
customers. Second, the "1150 mw of generation" that the governor states as the project size is a fictitious
number. The governor conflates generation as energy (megawatt hours) and nameplate (megawatts which is an
instantaneous number). In reality, the project will only provide about 25-30% of the nameplate as a yearly
average. And in times of need, like the depths of winter when the wind does not blow and the sun does not
shine, we can expect only about 10%, or about 100 mw of energy. The governor discusses the reliability of the
electric grid, but a project such as this is what will cause grid instability. Weather-dependent renewable energy
is not reliable.

The Governor has ignored eventhe state avian experts regarding the ferruginous hawk mitigations that were
deliberated. It appears from the Governor's letter that the only experts he listened to were from Scout. And
theirmotive is profit and taking federal and state tax credits. If you backtrack and reverse what you have
unanimously decided upon, the EFSEC process will be broken. Go with your original proposed direction.

The Governor discounts the visual impact. We live in the Benton City area, approximately 1 mile, ~5000 feet,
from a wind turbine that will be in full view. If the smaller turbines are used, the top of the wind tower will be
on a ridge about 2000' above my residence. When the Governor blatantly directed you to discount visual
impacts, he totally ignored the topography of the area. This will be the dominating feature bearing down on
my residence.

The Governor repeatedly returns to the dire consequences without the project. This project will make little to



no difference. Washington and the Northwest does have a serious problem resulting from the more recent
Climate CommitmentAct and a net zero goal. That problem was caused by an uninformed legislature and a
State Energy Policy that reads like a chapter from Alice in Wonderland. It is a man-created problem, and it will
eventually be corrected based upon what has happened all around the world when government got involved in
the laws of physics. Do not buy the Governor's story about the benefit of the project. Sure, it will help some,
but it will be very incremental and very small. Environmental costs out weighbenefits.

Yvette

Attachments:

[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-07-03T15:32:00+00:00
Subject: FW: Horse Heaven Wind Farms
Has attachment? False
-----Original Message----- From: Connie Gillispie Sent: Tuesday, July 2, 2024 10:09 PM To: EFSEC (EFSEC) Subject:
Horse Heaven Wind Farms External Email We live in the fire shadow of the HHH – close proximity and downwind.
By restricting the use of aerial firefighting, you are dooming many residences to fire risks to life and property. One
of my family members lost their home to a fire in that area. Ensure that there is enough of a buffer around the
project, particularly on the north and east sides, to allow use of large air tankers. Where is the precedent in 50
years of EFSEC existence when a Governor has made such a radical and out of touch change to an EFSEC decision?
Inslee forgets he represents the whole state. Sent from my iPhone
Attachments:
[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-07-03T15:33:47+00:00
Subject: FW: Horse Heaven Hills Wind Farm
Has attachment? False

From: Geneva Carroll <genevacarroll@yahoo.com>
Sent: Tuesday, July 2, 2024 2:43 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Horse Heaven Hills Wind Farm

External Email

I don't know how the Governor could convene a gang of 7, made up primarily of lawyers and state policy experts, and in a
period of about 2 weeks erase all of the effort that went into the review of this project. This is not the action of a reasoned
man. This is an action of a single man that wants a predetermined outcome. Please reject his demand. He is a lame duck,
and will go down in history as doing irreparableharm to Washington with a serious bias against Eastern Washington.
Please do the right thing. Governor Inslee does not care about the citizens of Eastern Washington, even though he is
supposed to represent us, not his wishes.
Geneva Carroll

Attachments:

[]



To: Comments@efsec.wa.gov
From: efsec@efsec.wa.gov
Received: 2024-07-03T15:33:58+00:00
Subject: FW: Horse Heaven Wind Farm
Has attachment? False

From: WILLIAM SARACENO <wsaraceno@aol.com>
Sent: Tuesday, July 2, 2024 1:22 PM
To: EFSEC (EFSEC) <efsec@efsec.wa.gov>
Subject: Horse Heaven Wind Farm

External Email

Where is the precedent in 50 years of EFSEC existence when a Governor has made such a radical and out of
touch change to an EFSEC decision?

The Governor convened a gang of 7, made up primarily of lawyers and state policy experts, and in a period of
about 2 weeks erased all of the effort that went into the review of this project. This is not the action of a
reasoned man. This is an action of a single man that wants a predetermined outcome. Please reject his
demand. He is a lame duck, and will go down in history as doing irreparableharm to Washington with a bias
against Eastern Washington. Please do the right thing.
Respectfully
W.E. Saraceno

Attachments:

[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;sean.greene@efsec.wa.gov;amy.moon@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov
From: karen@tricitiescares.org
Received: 2024-07-03T18:09:21+00:00
Subject: EFSEC Response to 5/7/24 Request for Technical Assistance from Inslee
Has attachment? False

External Email

In reading your responses to the Governor's request, I need to question your answer to #17. Information on the
Ferruginous Hawk (FEHA) nesting habitats where you state "Additionally, these canyons are important nesting and
foraging habitat for FerruginousHawk, a State Threatened Species that is in process of being uplisted to
Endangered.

According to the Washington Department of Fish and Wildlife, the FEHA is listed as Endangered and has been
since August 7, 2021. By presenting inaccurate information to the Governor on this species, you have put it in
further jeopardy as can be seen in his remand letter of 5/23/24 where he downplays the impacts and directs a full
buildout of the project.

Karen Brun
Treasurer, TRI-CITIES C.A.R.E.S.
Phone: 509-392-1156
Email: karen@tricitiescares.org
____
TRI-CITIES C.A.R.E.S.
Community Action for Responsible Environmental Stewardship
Visit: www.TriCitiesCARES.org

Attachments:

[]
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To: Comments@efsec.wa.gov
From: karenstrecker@gmail.com
Received: 2024-07-03T23:44:47+00:00
Subject: HHH project
Has attachment? False

External Email

Dear EFSEC committee members,

I am writing to encourage you to stick to your recommended amended plans for the HHH wind farm 
project. Please do not be party to violating any WA state laws that govern your duty to include 
input, adjudication testimony and preservation of the environment in your recommendation to the 
Governor.
If EFSEC significantly changes what you have deliberated and approved by majority vote, it will 
shred the credibility of the EFSEC process and sow further distrust in our state institutions. You have 
worked hard to balance the multiple and significant impacts of the “out of place” HHH project. A 
project of this size does not fit or belong here, and one person should not be able to trump the 
SEPA process by undoing years of work and millions of dollars spent by state agencies and 
interested parties.
The Governor convened a gang of 7 members, made up primarily of lawyers and state policy 
experts, and in a period of about 2 weeks erased all of the effort that went into the review of this 
project. This is not the action of a reasoned man, but of a single man who is demanding a 
predetermined outcome. Please reject his demand and do the right thing. He will go down in history 
as doing irreparable harm to Washington because of a bias against Eastern Washington.
My husband and I live in very close proximity and downwind of the HHH project. By restricting the 
use of aerial firefighting, you are dooming many residences to fire risks to life, homes and property. 
There must be proper buffers around the project, particularly on the north and east sides, to allow 
use of large air tankers.
Again, we ask that you please do what you know is right.
Thank you, Karen Strecker

Attachments:

[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;efsec@efsec.wa.gov;sonia.bumpus@efsec.wa.gov;kathleen.drew@efsec.wa.gov;joanne.snarski@efsec.wa.gov;andrea.grantham@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov;joan.owens@efsec.wa.gov;Sara.Randolph@efsec.wa.gov;alex.shiley@efsec.wa.gov;amy.moon@efsec.wa.gov;sean.greene@efsec.wa.gov;patricia.betts@efsec.wa.gov;osta.davis@efsec.wa.gov;kathleen.drew@efsec.gov;comment@efsec.wa.gov;GOVOutBound@gov.wa.gov;govoutbound@iq.governor.wa.gov
From: cease2020@aol.com
Received: 2024-07-06T14:32:39+00:00
Subject: C.E.A.S.E. HHH
Has attachment? False

External Email

Hi, EFSEC stand your ground and don't back down. EFSEC you followed the laws and made your
recommendations to Inslee on the Horse Heaven Hills project, and he now wants you to violate the laws.
EFSEC does not cave in to Inslee's demands. If you do and the project is built in full you will destroy the
area. Stand by the law. Do what's right. Don't let the renewable dictator force you to violate the laws.
Laws that he created.Greg Wagner C.E.A.S.E.

Attachments:

[]



To: Comments@efsec.wa.gov
From: pixelate@mathsavers.com
Received: 2024-07-07T16:45:30+00:00
Subject: The HHH (Horse Heaven Hills) Wind, Solar and Battery Storage Project proposed for the TriCities
Has attachment? False

External Email

Hello EFSEC Administrators, Trustees and Associates –
Subject: The HHH (Horse Heaven Hills) Wind, Solar and Battery Storage Project proposed for the TriCities.
Context: I am the owner of 40 acres of mixed-use land in West Richland. Part of that land is presently being used for
agricultural purposes. The land will eventually be developed for residential dwellings.
This Project should be cancelled or minimized for many reasons, specifically:

• Solar and wind power are neither renewable nor economically viable. They are both first order derivatives of
hydrocarbon fuels.

• The sunlight and wind are renewable; the machines used to “harvest” the sun and wind are not. These so-called
green energy solutions require continued maintenance and ultimately, they must be replaced.

• The total energy necessary for the mining, refining, manufacturing, transportation, installation, maintenance, and
decommissioning of a wind turbine, along with hot-standby power that must be incorporated into the
electrical supply systems (the wind blows intermittently), far exceeds the energy generated over a wind
turbine’s service life.

• This project is a disastrous misallocation of resources and will destroy the landscape and beauty of the Horse Heaven
Hills. This project will crater property values in the area. Nobody wants to live next to or see a power plant
near their home or business. This power operation will extend over 25 miles and be visible to much of the
300,000 people living and working in the TriCities.

•Washington State already receives over 70% of its electricity from efficient hydroelectric power. The plan to tear
down existing dams on the Snake River while constructing an economically and environmentally damaging
power station is beyond absurd.

Construction of the HHH Wind “Farm” would be a disaster for the environment, citizens of the TriCities and anyone that
enjoins to relocate to the area.
Thank you for taking the time to read and understand my position.
Regards,
Patrick D. Grengs II / Landowner and Farmer in West Richland (owner of 40 acres).
Credentials: MS in Computer Science with 30+ years professional experience as a mathematician, software engineer,
project manager, technical trainer, employee of multiple companies and contractors, plus lifetime entrepreneur and
business developer. I am an internationally accomplished speaker and presenter. I will publicly debate anyone regarding the
Climate Change Scam, and in particular the Wind Power Fraud, given ample notice. Although I have been formally retired
from the software industry since 2019, my calendar is typically booked months in advance.

Wind Power is Proven to be an Economic Failure Across the Globe:

Top Wind Firm Profits Tumble 98% in New Blow to Clean Energy / Goldwind squeezed by lower prices, sector’s
surplus capacity.

•

https://www.bloomberg.com/news/articles/2023-10-26/goldwind-profits-plunged-even-as-wind-power-
surges-in-china

o

Orsted A/S shares slumped to their lowest level in six years after the Danish utility dropped two US wind projects
and recorded 28.4 billion kroner ($4 billion) in impairments as the crisis in the wind industry worsens.

•

https://www.bloomberg.com/news/articles/2023-11-01/orsted-drops-us-wind-projects-taking-4-billion-
impairment-hit

o

The crisis engulfing the US offshore wind industry escalated as Orsted A/S and BP Plc became the latest developers
to take large write-downs on projects, putting President Joe Biden's targets for renewable energy generation at
risk.

•

https://www.bloomberg.com/news/articles/2023-11-01/us-offshore-wind-crisis-escalates-with-5-billion-o

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2023-10-26%2Fgoldwind-profits-plunged-even-as-wind-power-surges-in-china&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298626047%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=1KNJR918kz62O%2BS%2FhK1KhHA22GE85aMN5WdU9YjG8lU%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2023-11-01%2Forsted-drops-us-wind-projects-taking-4-billion-impairment-hit&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298635157%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=TxkorBZenYVtsSXEUzRYHdsCGXy1pyoj7NUm5P40EF4%3D&reserved=0


in-writedowns
The US offshore wind industry is “fundamentally broken” due to cost pressures and permitting delays, according to
a top executive at BP Plc.

•

https://www.bloomberg.com/news/articles/2023-11-01/bp-says-us-offshore-wind-industry-is-
fundamentally-broken

o

Siemens Gamesa's turnaround plan underwhelms / Shares in Siemens Energy have recovered strongly since then
but fell as much as 11.7% on Tuesday after focus shifted again to Siemens Gamesa, the world's largest maker of
offshore wind turbines, where quality issues and ramp-up problems caused a 4.6 billion euro annual net loss.

•

https://www.reuters.com/business/energy/siemens-energys-struggling-wind-unit-unveils-436-million-
cost-cuts-2023-11-21/

o

Why America’s Wind Power Failures Are Good for GE / Ahead of CEO Larry Culp’s upcoming conglomerate
breakup, recently canceled projects will free the company from more than $1 billion in unprofitable turbine
contracts.

•

https://www.bloomberg.com/news/articles/2023-11-16/why-america-s-wind-power-failures-are-good-
for-ge

o

Wind Turbine Demolition / Turbines are Clearly Not being Recycled:

When wind turbines are no longer useful: They get explosive demolition.•

https://wattsupwiththat.com/2021/05/22/when-wind-turbines-are-no-longer-useful-they-get-explosive-
demolition/

o

Twenty-One (21) Wind Turbines are destroyed - Controlled Demolition, Inc.•

https://youtu.be/LbDnLiu6DCE?si=1-OLkEk4zwYAqNlOo
Wind Turbine Blades Can’t Be Recycled, So They’re Piling Up in Landfills.•

https://www.bloomberg.com/news/features/2020-02-05/wind-turbine-blades-can-t-be-recycled-so-they-
re-piling-up-in-landfills

o

Dissent and Truth are Cancelled by the Green Narrative:

One of the most successful and prominent websites for exposing the fraud of the wind industry has been cancelled
(shut-down). The voices for dissent and truth are being eradicated in the name of supporting political and financial
fraud on a global scale. “Stop These Things” has recently been silenced.
https://stopthesethings.com/author/stopthesethings/

•

And yet, the voices to expose the wind power fraud remain alive and well on one of the most long-standing and
successful websites for truth: “Watts Up With That” has been shining the brilliant light of facts, science and
objectivity on the green-scam for nearly two decades, wind energy is in the center of the cross-hairs:
https://wattsupwiththat.com/category/energy/wind-power/

•

Wind Turbines Cost More to Build than the Power They Produce:

In spite of the green narrative, it is easily computable that the total power generated by a wind turbine over its
operational lifetime will never eclipse the costs for its implementation (mining, refining, fabrication, shipping,
construction, operation, maintenance, insurance, decommissioning). The green narrative fails to include two of the
most basic elements concerning the life of a modern windmill: the concrete base that supports the tower and the
cost for so-called “recycling.” As mentioned earlier, wind turbines are not recycled. Rather, they are demolished,
cut into pieces and placed into landfills. Ample evidence for this exists both online and via county-assessor’s offices
where the spent turbine junk is sequestered. Further, the costs for setting the concrete base (2,500 tons plus rebar
and wood forms) are never included in the total cost allotment. These things are not green: the CO2 generated in
the creation of the 600,000 pounds of cement needed for the base of each 2MW turbine is nearly 300 tons.

•

Wind turbines are supported, in large measure, by financial incentives including: tax breaks for the contractor
during construction, ongoing municipal tax breaks during wind plant operation, plus the requirement that utilities
purchase their wholesale power from the wind-plants whenever that power is available.

•

None of these wind turbines are necessary. Washington State receives over 70% of its electricity from the clean-green 100%
reliable hydroelectric power. It is political folly that hydropower has not been designated as “renewable.” This effort is
advanced as the means to replace the LSRD (Lower Snake River Dams) with economically and environmentally damaging wind
plants.

•

The largest cost associated with wind-turbines comes from the fact that wind is not consistent. Wind turbines
provide, at most, 30 percent consistent power. When the wind stops, or the velocity is below the turbine cut-in

•

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2023-11-01%2Fus-offshore-wind-crisis-escalates-with-5-billion-in-writedowns&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298641958%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=vMXzn5EiMUUJqUftG2tArmK5tdVXTX7Jk%2FeGSBiBVS0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2023-11-01%2Fbp-says-us-offshore-wind-industry-is-fundamentally-broken&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298647273%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=i3MsKeG0PnOdGuBZLaJrr%2BLGjhSUuss4Wo1X4qn4jY0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.reuters.com%2Fbusiness%2Fenergy%2Fsiemens-energys-struggling-wind-unit-unveils-436-million-cost-cuts-2023-11-21%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298652588%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=VESCgYnp5g0SlZyczDUPkWtgEjsB6E6TJO8nvWws3n0%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Farticles%2F2023-11-16%2Fwhy-america-s-wind-power-failures-are-good-for-ge&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298657810%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=J7qfoqarFJGomNMHeFUHAJWySF8MjCQxim7gnsNL%2FFc%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwattsupwiththat.com%2F2021%2F05%2F22%2Fwhen-wind-turbines-are-no-longer-useful-they-get-explosive-demolition%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298662905%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=5GowMQRL%2FQl4bxeGgNqi%2Fqdt8HFznL4BCcxL5mZl8RQ%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fyoutu.be%2FLbDnLiu6DCE%3Fsi%3D1-OLkEk4zwYAqNlO&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298668053%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=xkYLth9Ct6SE32MiPR3nOO2eERGCNsDqW0OKao6LuvY%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bloomberg.com%2Fnews%2Ffeatures%2F2020-02-05%2Fwind-turbine-blades-can-t-be-recycled-so-they-re-piling-up-in-landfills&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298673089%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=d29pYn3szaIS6gMtnZaHeKktJXNzBqxjvuLu%2FRHMo5I%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstopthesethings.com%2Fauthor%2Fstopthesethings%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298678561%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=nAkFUaDE%2BY9EENu8ceBo3wmHLofGDnsD4estdJlIseM%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwattsupwiththat.com%2Fcategory%2Fenergy%2Fwind-power%2F&data=05%7C02%7Ccomments%40efsec.wa.gov%7C589d7ceb5f5e4c213eab08dc9ea432d3%7C11d0e217264e400a8ba057dcc127d72d%7C0%7C0%7C638559675298683669%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=pdWEvJsgDIOuOXWZ8nG8r0yxAlvsrxg7Zy7WHCHcDFQ%3D&reserved=0


speed, hot-standby power must be instantly available. This is typically provided by natural gas. As such, the
infrastructure for a natural gas plant must be three times that of the combined optimal power provided by wind.
This green-renewable crowd never seems to acknowledge this fundamental element of power generation
mathematics.

By the year 2030, there will be over 800,000 wind turbines installed world-wide, including offshore. They all have a
shelf life. The ones offshore degrade more quickly in the high-saline content environment. By 2045, the landscape
will be littered with these rotting hulks. The energy necessary for their decommission will not be available as it will
be apportioned to agriculture, housing, and basic transportation because of the ever-diminishing EROI (Energy
Return On Investment) on hydrocarbons and the double-digit annual depletion rates on natural gas wells. Only
then, will the insane misallocation of resources be fully acknowledged. This diabolical waste will be the legacy of
so-called sustainable energy and political parasitism.

•

Property Values Crater when Power Plants such as Wind are Installed:
Nobody in their right mind wants to live next to an industrial power plant. The HHH wind plant will destroy the beautiful vistas
and skyline of the TriCities if the Seattle Space Needle sized towers are allowed to pollute the landscape. Only the scientifically
and economically illiterate would be in favor of this destructive eyesore. Property values will drop 20-40 percent in context of
the proximity to the massive 25-mile-long industrial plant.

•

I own 40 acres of mix-use land within sight of the proposed “wind plant.” My million-dollar one-acre view lots atop Sandhill
will crater in value in the context of this environmentally destructive eye-sore.

•

Regarding Washington State Governor Jay Inslee and his ignorance, corruption and sociopathology:
If EFSEC significantly changes what you have deliberated and approved by majority vote, it will shred the credibility of the
EFSEC process and sow further distrust in our state institutions. You have threaded the needle trying to balance the multiple
and significant impacts of the "out of place" HHH project. A project of this size does not fit or belong here, and one person
should not be able to trump the SEPA process by undoing years of work and millions of dollars spent by state agencies and
interested parties.

•

The Governor convened a gang of seven, made up primarily of lawyers and state policy experts, and in a period of about two
weeks erased three years of effort that went into the review of this project. This is an action of an ignorant, corrupt, sociopath
treading toward a predetermined outcome. He is a lame duck and will go down in history as doing irreparableharm to
Washington with a bias against Eastern Washington.

•

The Governor's letter focused on the power needs of the State. Unfortunately, he knows just enough about power to be
dangerous. First, the project does not commit any renewable energy to Washington electric customers. Second, the "1150 mw
of generation" that the governor states as the project size is fictitious. He conflates generation as energy (megawatt hours)
and nameplate (megawatts which is an instantaneous number). In reality, the project will only provide about 25-30% of the
nameplate as a yearly average. In times of need, like the depths of winter when the wind does not blow and the sun does not
shine, we can expect only about 10%, or about 100 mw of energy. The governor discusses the reliability of the electric grid,
but a project such as this is what will cause grid instability. Weather-dependent energy is not reliable.

•

Scout has been disingenuousabout the project from the very beginning. Their lack of transparency has been stunning. They
still have not told the parties of their intent. They say the worst-case scenario was used for impact, which is a lie. The
visualizations used the smaller nameplate turbine, rather than the huge and close to the ground rotor span options, which is
clearly the worst-case scenario from a visual impact.

•

The letter sent by the Governor had numerous dictates to EFSEC. He did not get what he wanted, so change the project. Has
any other Governor made such a sweeping change in an EFSEC proceeding? If you do what the Governor demands, you are
setting Washington up for any unscrupulousdeveloper to come in and expect approval for any project they propose,
regardlessof the impact.

•

The EFSEC reorganization performed years ago did not anticipate that all power would be vested in one man. Display the
courage you showed in the deliberation process and formulate your final plan to be equivalent to what you earlier agreedon.

•

Through his directive, the Governor focused on the "need" for this project. That topic was not allowed to be a part of the
adjudicative hearings and addressed by expert witnesses, so he does not get to use it as a basis for his argument in directing
you to change the project to its full build-out capacity.

•

The Governor is exercising the sociopathic tendencies found in envy-intoxicated individuals. He would, by edict, saddle the
citizens of the TriCities with an environmentally and economically disastrous eyesore while he plans his retirement far outside
the visual impact of Scout’s proposed Fraud-Induced Catastrophe.

•

Attachments:

[]



To: Comments@efsec.wa.gov
From: tenikam27@gmail.com
Received: 2024-07-07T23:53:36+00:00
Subject: Please stand strong EFSEC!
Has attachment? False

External Email

Just wanted to send an email to encourage you as part of the EFSEC to stand strong against the Governor's
bullying tactics. He has NO cares about our area, only the $$. I live on the border of the project and I have DAILY
hawks and eagles soaring over my property and migrating cranes 2x's a year. My heart is broken when I think of
the damage the turbines will do to our sweet wildlife, not to mention all of our homes right in the line of the
yearly fires which already occur but with no water or aerial firefighting, it seems like a disaster waiting to happen.

PLEASE STAND STRONG ON CHALLENGING INSLEE!

Thank you.

Tenika Morrison
Kennewick WA

Attachments:

[]



To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;sean.greene@efsec.wa.gov;amy.moon@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov
From: bluemtngirl@hotmail.com
Received: 2024-07-08T16:52:01+00:00
Subject: Horse Heaven Hills Wind and Solar Project
Has attachment? False

External Email

Dear Members of the review board,

With the Endangered Species Act, Enviromental Protection Agency shut down almost all of the logging in Oregon
due to the spotted owl and their nesting habitat.
Consequently, closing mills, nurseries and other businesses that were part of the logging industry. Family wage
earning jobs were decimated. No one cared..
Horse Heave Hills have been designated as nesting grounds for the protected endangered ferruginous hawk
nests, designated wildlife corridors and let's not forget the Yakima Nation cultural sites. Also it has been
recommended to reduce visual impacts and to allow aerial firefighting for the frequent fires that RAGE across the
Horse Heaven Hills area.
But, Governor Inslee has asked the EFSEC to recommend removing the protection of the designated nesting
grounds for the endangered Ferruginous Hawk, the designated wildlife corridors and to not be concerned about
aerial firefighting for the frequent fires on Horse Heaven Hills. Why?
Is it because we have all of this supposed Green Energy funding, that IS NOT green at all. How much money does
it cost to build 1 windmill, ($2.5 million per windmill) are they built in the United States or does a foreign country
benefit from this industry like China that has NO CHILD LABOR laws. Will the energy be used in the WASHINGTON
state Or does it go to a different state like California?
We're put on time of use and charged extra when power is used. Why, I must ask.. When we have a nuclear
power, we have some of the cleanest energy using hydrodam energy. And if the FISH are the problem, REINSTATE
a BOUNTY on the SEALS that eat the fish, take ONE BITE out of the fish and then swim on to the next fish.
I support building more nuclear power plants. I support building fish ladders around the dams and KEEPING THE
DAMS. Is that the very thing that got Oregon and WASHINGTON a good grade on GREEN ENERGY?
Tell me, what is the life span of the windmills? What is the amount of rebar and concrete that goes into building
the base of these 650-foot windmills? What is the cost and procedure of removing these bases and windmills
when their life span is up? How often do the motors have to be replaced? How much OIL do they use to operate.
What happens to that oil when the motor must be replaced? OH, I know, they bring in big cranes pull the motor
and set the motor on fire to burn up the oil. OKAY, now, how much water and where will the water come from??
Who pays for the decommissioning of these windmills? The landowner? So, these UGLY monstrosities will be a
blight on our hills. What about the push to remove the hydro dams? Who pays for the decommissioning of the
dams when they are taken out? What will replace the irrigation water for the big corporate farms?

What about the fault lines that run through this region and the tremors we get?

We live in the Benton City area and live in the shadow of the Horse Heaven Hills – close proximity and are
downwind of this project. When the Governor blatantly directed you to discount visual impacts, he totally
ignored the topography of the area. This will be the dominating feature bearing down on my residence. This
project will affect the value of our property and increase the temperature as well. We live in the fire zone of
Horse Heaven Hills and have frequent fires that are fought by aerial firefighting. By restricting the use of aerial
firefighting, you are dooming my residence and many other residences, vineyards and orchards to fire risks to life
and property. Ensure that there is enough of a buffer around the project, particularly on the north and east sides,
to allow use of large air tankers.
If you all are so prone to having all of these windmills, why not put them in PUGET SOUND? How about you
surround OLYMPIA capital of Washington, or ELLENSBERG with them.
Windmills and solar are an expensive type of electricity, the windmills are ugly and have to be replaced every 10



to 20 years. Then taken apart and shipped and have the blades buried in a burial ground in the Midwest. Solar is
almost as bad.. How will the solar panels stand up to high winds, will the collapse and turn into a tangled mess of
glass and metal? Like the solar farms from the 1990's in Victorville, CA?
I am pro NUCLEAR Power. I am Pro HYDRODAM Power. And having lived in this area for almost 20 years and have
firsthand knowledge and experience in the fires that go through here like the fire that went through here in June
of 2023. It is my opinion that with Governor Inslee telling the EFSEC to reinstate all the original plans for the
Horse Heaven solar and wind farm is a dereliction of duty and puts our homes, property, and safety in jeopardy.

After three years of hearings, public comments, input from affected parties' expert witnesses and the public,
EFSEC has made a reasoned decision consistentwith other Washington wind projects by reducing the project to
reflect protection of the environment, habitat and have recognized the impacts that the project will have on
adjacent populations including fire risk, and visually. Please stand by your decision.

Yet, if EFSEC significantly changes what you have deliberated and approved by majority vote, it will shred the
credibility of the EFSEC process and sow further distrust in our state institutions. You have threaded the needle
trying to balance the multiple and significant impacts of the "out of place" Horse Heaven Hills project. A project of
this size does not fit or belong here, and one person should not be able to trump the SEPA process by undoing
years of work and millions of dollars spent by state agencies and interested parties.

The Governor has ignored even the state avian experts about the Ferruginous hawk mitigation’s that were
deliberated. It appears from the Governor's letter that the only experts he listened to were from Scout. And their
motive is profit as well as taking federal and state tax credits. If you backtrack and reverse what you have
unanimously decided upon, the EFSEC process will be broken. I encourage you to with your original proposed
direction.

A concerned citizen of Benton City, Washington
Barbara J. Thompson

Sent from Outlook
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To:
Comments@efsec.wa.gov;efsec@efsec.wa.gov;sean.greene@efsec.wa.gov;amy.moon@efsec.wa.gov;ami.hafkemeyer@efsec.wa.gov
From: lw.fm.roberts@gmail.com
Received: 2024-07-09T16:03:22+00:00
Subject: Stand By Your Decision
Has attachment? False

External Email

Is Governor Inslee a governor, a king, or a dictator? The letter he sent had numerous dictates to EFSEC. After
three years of hearings, public comments, input from affected parties' expert witnesses and the public, EFSEC
has made a reasoned decision consistentwith other Washington wind projects by reducing the project to reflect
protection of the environment and habitat, and have recognized the impacts that the project will have on adjacent
populations including fire risk, and visually. Please stand by your decision.Maybe returning the approval of the
project to the Benton County officials should be the final decision!
Thank you for your service.
Lee Roberts
Kennewick, Washington
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To: Comments@efsec.wa.gov
From: tanderson@everyactioncustom.com
Received: 2024-07-10T22:39:46+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Teri Anderson
7001 Seaview Ave NW Seattle, WA 98117-6006 tanderson@audubon.org
Attachments:
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To: Comments@efsec.wa.gov
From: gapadelford@everyactioncustom.com
Received: 2024-07-10T23:32:36+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Grace
Padelford 6119 Barrows Dr Los Angeles, CA 90048-5301 gapadelford@hotmail.com
Attachments:
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To: Comments@efsec.wa.gov
From: anlchin@everyactioncustom.com
Received: 2024-07-10T23:32:41+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Andrea Chin
6205 188th Ln NE # D103 Redmond, WA 98052-0518 anlchin@uw.edu
Attachments:
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To: Comments@efsec.wa.gov
From: moni_penni007@everyactioncustom.com
Received: 2024-07-10T23:33:01+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Jeannette
Nussbaumer 13505 NE 78th Cir Vancouver, WA 98682-3309 moni_penni007@msn.com
Attachments:
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To: Comments@efsec.wa.gov
From: nikkinashmusic@everyactioncustom.com
Received: 2024-07-10T23:33:05+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Nikki
Nafziger 12740 30th Ave NE Apt 523 Seattle, WA 98125-4395 nikkinashmusic@gmail.com
Attachments:

[]



To: Comments@efsec.wa.gov
From: hhjh@everyactioncustom.com
Received: 2024-07-10T23:33:10+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Mrs. JOAN HUNT
22100 86th Ave W Edmonds, WA 98026-8101 hhjh@frontier.com
Attachments:
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To: Comments@efsec.wa.gov
From: drunnette@everyactioncustom.com
Received: 2024-07-10T23:33:13+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Deirdre
Runnette 2342 32nd Ave S Seattle, WA 98144-5534 drunnette@icloud.com
Attachments:

[]



To: Comments@efsec.wa.gov
From: hickink@everyactioncustom.com
Received: 2024-07-10T23:33:18+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Ms. Kareen
Hickinbotham 2950 Newmarket St Ste Pm 101 Bellingham, WA 98226-3872 hickink@gmail.com
Attachments:

[]



To: Comments@efsec.wa.gov
From: G123456F@everyactioncustom.com
Received: 2024-07-10T23:33:26+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Dr. GLORIA
FISCHER 905 SW City View St Pullman, WA 99163-2110 G123456F@YAHOO.COM
Attachments:
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To: Comments@efsec.wa.gov
From: mpdisbrow@everyactioncustom.com
Received: 2024-07-10T23:33:28+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Mrs. Meghan
Petersen 10502 NE 31st Ave Vancouver, WA 98686-4358 mpdisbrow@gmail.com
Attachments:
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To: Comments@efsec.wa.gov
From: sharynp921@everyactioncustom.com
Received: 2024-07-10T23:33:29+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Mrs. Sharyn
Pennington 20711 SE 335th St Auburn, WA 98092-2287 sharynp921@gmail.com
Attachments:
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To: Comments@efsec.wa.gov
From: marilyn@everyactioncustom.com
Received: 2024-07-10T23:33:37+00:00
Subject: Protect Washington's Biodiversity and Cultural Resources
Has attachment? False
External Email Dear EFSEC Members, I am writing as a concerned citizen to express my support for responsible
clean energy development in our state. While I recognize the urgent need to reduce our reliance on fossil fuels
and combat climate change, it is equally important to protect our state's biodiversity and cultural heritage. In
reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact to
cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our
state, as highlighted by recent investments in biodiversity. EFSEC is under pressure to compromise critically
important recovery efforts for a state-endangered species. It is crucial for EFSEC to uphold the science-based
restrictions put forth in your April 29 recommendation to the Governor. Achieving clean energy goals should not
come at the expense of our state’s valuable cultural and biological resources. I strongly urge EFSEC to adhere to its
original, science-based recommendation, which aligns with the principles of both responsible clean energy
development and biodiversity conservation. Thank you for considering my comments. Sincerely, Mrs. Marilyn Vail
2801 Bickford Ave Snohomish, WA 98290-1734 marilyn@essentially4you.com
Attachments:
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From: HawkRun@pm.me
To: EFSEC mi Comments
Subject: Horse Heaven Wind Turbin Project
Date: Sunday, August 18, 2024 7:55:55 PM

External Email

Please stand up to Gov Inslee about your recommendation of scaling back the Horse Heaven
Wind Project. This project is NOT wanted by the residents of Benton County. The many reasons
and problems you have already heard. 

If Inslee insists on the total scale of this project, ask him to move part or all of it to near his home 
or over in the Puget Sound area somewhere.  It is the West side of the state that would benefit
most from the extra power. They should enjoy the "beauty" of these monster windmills.  

How this can be called an environmentally friendly project is beyond me. It's ugly, will trash up our
beautify skylines, be an environmental hazard as the blades and other worn parts are thrown into
landfills - never to disintegrate.  They take petroleum products to run will be a eyesore when they
wear out.  How is any of this good? 

Please stand strong and uphold your original recommendation - Do not be strong-armed by an
overreaching government. We are not supposed to be a dictatorship, we are supposed to be a
republic where the people have a say. 

Regards,
Ronne Fletcher
Benton City, WA
Benton County

Sent with Proton Mail secure email.
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From: hilkefaber1@everyactioncustom.com on behalf of Hilke Faber
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 3:24:24 PM

External Email

Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Miss Hilke Faber
3921 25th Ave S  Seattle, WA 98108-1510
hilkefaber1@msn.com
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From: pumpkin@everyactioncustom.com on behalf of Sylvia White
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 3:37:47 PM

External Email

Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Dr. Sylvia White
90 Bayview Ln  Port Townsend, WA 98368-9617
pumpkin@olympus.net

mailto:pumpkin@everyactioncustom.com
mailto:pumpkin@olympus.net
mailto:Comments@efsec.wa.gov


From: mikkelborglaura@everyactioncustom.com on behalf of Laura Mikkelborg
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 3:41:35 PM

External Email

Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Laura Mikkelborg
23781 Montecarlo Pl NW  Poulsbo, WA 98370-9458
mikkelborglaura@gmail.com
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From: charlene_tillequots@everyactioncustom.com on behalf of Charlene A Tillequots
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 4:21:02 PM

External Email

Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Charlene A Tillequots
9841 Branch Rd  Harrah, WA 98933-9765
charlene_tillequots@yakama.com
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From: hopilight@everyactioncustom.com on behalf of Tess Sinclair
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:09:09 PM

External Email

Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Tess Sinclair
3028 Rocky Point Rd NW  Bremerton, WA 98312-1919
hopilight@aol.com
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To: EFSEC mi Comments
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Mary Foster
351 Mount Baker Dr  Sequim, WA 98382-5903
maryfoster@rainierconnect.com
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To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:22:35 PM
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Mr. Paul Potts
1720  Raymond, WA 98577
paul_potts@email.com
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From: Meganmoore4136@everyactioncustom.com on behalf of Megan Moore
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:27:36 PM
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Mrs. Megan Moore
618 Warren Ave  Everett, WA 98201-4161
Meganmoore4136@gmail.com
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From: emilyjeagon@everyactioncustom.com on behalf of Emily Eagon
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:31:17 PM
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.
Emily

Sincerely,
Mrs. Emily Eagon
27404 S 816 Pr SE  Kennewick, WA 99338-7370
emilyjeagon@gmail.com
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From: karenroll55@everyactioncustom.com on behalf of Karen Roll
To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:42:14 PM
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

Last year I saw a Ferruginous Hawk for the first time after 5 years of looking. I was very excited and really want to
do all I can to protect its habitat.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Mrs. Karen Roll
21829 NE 30th Pl  Sammamish, WA 98074-6358
karenroll55@hotmail.com
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To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
Date: Wednesday, July 17, 2024 5:45:16 PM
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Ann Pryich
5159 Skagit Highlands Pkwy  Mount Vernon, WA 98273-6505
iankicawp@duck.com
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To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms. Suzanne O'Keefe
1313 NW 98th St  Vancouver, WA 98665-6440
sokinca@gmail.com
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To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Dr. Mike Conlan
6421 139th Pl NE Apt 52  Redmond, WA 98052-4588
distfund@hotmail.com
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To: EFSEC mi Comments
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Ms Nikki Nafziger
12740 30th Ave NE Apt 523  Seattle, WA 98125-4395
nikkinashmusic@gmail.com
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To: EFSEC mi Comments
Subject: Protect Washington"s Biodiversity and Cultural Resources
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Dear EFSEC Members,

I am writing as a concerned citizen to express my support for responsible clean energy development in our state.
While I recognize the urgent need to reduce our reliance on fossil fuels and combat climate change, it is equally
important to protect our state's biodiversity and cultural heritage.

In reviewing Governor Inslee’s May 23rd Letter of Direction to EFSEC, I am concerned about the potential impact
to cultural sites, priority habitats, habitat corridors, and species such as the Ferruginous Hawk that would result from
following his directive. These resources are essential to maintaining the ecological and cultural integrity of our state,
as highlighted by recent investments in biodiversity.

EFSEC is under pressure to compromise critically important recovery efforts for a state-endangered species. It is
crucial for EFSEC to uphold the science-based restrictions put forth in your April 29 recommendation to the
Governor. Achieving clean energy goals should not come at the expense of our state’s valuable cultural and
biological resources.

I strongly urge EFSEC to adhere to its original, science-based recommendation, which aligns with the principles of
both responsible clean energy development and biodiversity conservation.

Thank you for considering my comments.

Sincerely,
Mrs. Jody Caicco
23402 NE 108th St  Vancouver, WA 98682-9548
jodycaicco@icloud.com
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