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Public Hearing Testimony for the Republic Wind Project, Seneca County Ohio, 17-2295-EL-BGN

Jim Hoffert 
7240 S. County Rd 43 
Bloomville OH 
Seneca County
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I am opposed to the construction of the Republic Wind project as designed and located4» Sen^ 
County. O

O 2 _
Over the past 2 years I have attended countless County Commissioner meetings and watched Apex ^ 
representatives interact with Seneca Coimty officials. While not immediately apparent it becai^ 
obvious that over the long run Apex was on a mission of deceit in presenting its projects to the County 
and asking for their support.

School funding is a complicated subject and Apex consistently maintained that a Payment in Lieu of 
Taxes program would bring in the most money for county schools. After local residents consulted with 
County and State auditors and tax attorneys the facts came out that Apex was misleading to the tune of 
$ 15-S20 million dollars per project.

On several occasions Apex representatives made the case that a new law they were pushing in 
Columbus to change wind turbine setbacks would provide BETTER protection for adjacent property 
owners. Not until the Vice President of Engineering from a local global scale manufacturing firm 
presented the Commissioners with accurate and precise drawings did Apex back off their case. It 
became obvious to everyone that Apex would say anything to promote their agenda, including outright 
lying.

Further evidence of misrepresentation came to light during discussion of the Road Use Maintenance 
Agreement. Even though an Alternative Energy Zone resolution was in place granting Republic Wind a 
PILOT when they applied for tax exempt status, Apex insisted on making the point that without the 
PILOT they would not be required to sign a RUMA, and eluded to the point that they would not have 
to fix the roads it they did not sign one. During this discussion Apex representative Dalton Carr made it 
perfectly clear that he was highly trained in deception tactics. Unfortunately for him some local 
residents called him out and he was forced to recant his misleading statements. This man's name 
appears on many of Republic Wind's submissions to the OPSB. After observing his interactions with 
local officials for two years I can assure you that he has no credibility whatsoever.

It was the combination of cumulative affects of Apex's deceptive business practices (and lease 
language) that ultimately led to Seneca County officials completely reversing their position on wind 
projects. In the beginning the Commissioners were so supportive that they hired a pro-wind attorney to 
support the projects during the intervention process. Now that attorney has been released and the 
County Prosecutor will be fighting AGAINST any wind projects in Seneca County "to the fullest extent 
allowed by law" as stated in a resolution passed by the Commissioners.

It is obvious to everyone in Seneca County (and by now it should be obvious to the Ohio Power Siting 
Board) that Apex has thoroughly mishandled things here. By applying for three wind projects and 
selling leases for at least two more, all adjacent to each other, they have made clear their plans to 
completely transform our area into a heavy industrial zone. And they have also made clear that they 
will do and say anything in attempting to accomplish their goals.



Much of the approval process that the OPSB uses relies on the "honor system" of the developer 
submitting studies and research proving that their project will be beneficial and cause no adverse harm 
to the local area. You are now fully aware that Apex cannot be trusted in any way to be truthful in these 
submissions. We already have proof that their sound studies are bogus. The massive amount of Karst 
formations in this area causes problems for even small scale construction here but the issue is glossed 
over in the OPSB staff report which leaves it to Apex to do the right thing in building its massive 
structures.

Do not be be fooled into cooperating with this company to enable their agenda of industrializing our 
area without honestly addressing the concerns of so many local residents and their representative 
governments. The projects are unsafe with the setback distances used in their design. The power output 
from the projects is not needed on the PJM grid as more than sufficient capacity already exists. The 
output from the turbines will be as unreliable as the wind which the wind industry admits will provide 
power on average only 1/3 of the time as the best case. It is not the duty of the OPSB to assist such 
outside corporations in going after the lucrative federal tax benefits that these projects receive. Apex, 
the developer of this project, has a long history of deceptive and manipulative tactics across the US and 
is undeserving of support from Ohio.

The process of siting wind projects in Ohio has disintegrated from its original intent. The approval or 
disapproval of a PILOT was suppose to give local control but Apex has proven with an adjacent project 
that it will proceed regardless. With this being the case, no certificates should be granted to wind 
projects in Ohio until some form of local control is re-established. An opportunity for a local 
referendum on wind projects is currently being forged in the State Legislature and will reinstate such 
local control. It is imperative that the people of Ohio be given back their voice in the future of their 
own community. The OPSB cannot be allowed to override local concerns with energy projects which 
transform such large areas (250 square miles in the Seneca County area alone) without local input 
having the final say in the decision.

0

IP,Til /M
/0i
m

4̂\ii

REINEKE
REFERENDUM

We all deserve a voice!
'-WIND- I 
PRO/ECT ^ MW

i
II
f

W



Shelley Smith <cnc.ssmith@yahoo.com> 
Mon 9/9/2019 12:29 PM

If you want to use my concerns in any way please feel free.
Two children and two grand babies. I live in Reed Township. My greatest concern 

Is infrasound and frequency. I myself as while as one of my children 
has autonomic dysautomia which has to do with the parasympathetic and sympathetic 

not reacting correctly. Many outside influences can negatively impact people
who suffer from this.

The following are some of the symptoms that can be experienced.
•an inability to stay upright 

•dizziness, vertigo, and fainting 
•fast, slow, or irregular heartbeat 

•chest pain 
•low blood pressure

•problems with the gastrointestinal system 
•nausea

•disturbances in the visual field 
•weakness 

•breathing difficulties 
•mood swings 

•anxiety
fatigue and intolerance to exercise 

migraines 
tremors

•disrupted sleep pattern 
•frequent urination 

•Temperature Regulation Problems 
•concentration and memory problems 

•poor appetite
•overactive senses, especially when exposed to noise and light

I also have a family member with sensory issues. The sound frequency, blade flicker
and possible

failures that cause other noises could cause many problems.
One other very interesting thing is to google search low frequency as torture..

.this all just breaks my heart.
Along with our monsanto, government and big pharma- one battle at a time!
If you choose to use any of this and need to talk to me my personal cell is 419-618-1507.

Thanks so much Mr. Jones!!

Shelley Smith CNC 
Young Integrated Wellness Center 

Bio-energetic Testing and Nutritional Counseling 
P. O. Box 325, 201 S. Kibler Street 

New Washington, Oh 44854 
419-492-2129

I Corinthians 15:1-4 Ephesians 2:8-9 KJV



Mary Chappell <mechappell99@gmail.com> 
Sun 9/8/2019 8:39 PM

Mr. Jones,
See the below letter i composed. Feel free to use any of It.

Sent from my iPad
Subject: My statement

I have lived in Republic all of my life. I attended Seneca East and now my children go there.
I love this area and all that it has to offer. This will all change when we become an industrial 
wind turbine park.

I love where I live. I love being outdoors in my area. I love to take my dog on long walks and listen to the 
birds singing, the crickets chirping and the farm animals as they go about their day. I am amazed by my 
surroundings every day. The deer grazing In the fields, the eagles soaring overhead, the bluebirds flying 
around looking for food. The open fields broken up by the woods, I love to watch as the seasons change, 
all of the splendor around me.

My husband and I have worked tirelessly to create a backyard oasis for our family. We love that it is 
Where we can go to unwind, find peace and quiet when we need it, or family fun if we want to be loud.
We have invested our hearts, hard work and our hard earned money into creating the perfect home for us.

All of this will change, if and when the industrial wind turbines come. My quiet will be constantly 
interrupted now by the noise of the turbines. The views I love will be destroyed by the 650 foot 

industrial monoliths that will be erected. The wildlife I enjoy will be driven away or even worse, 
murdered by the spinning blades and electromagnetic frequencies coming from the engines and 
spinning blades.
My health will suffer as I will be reminded every day when I look out, that I failed at preventing 
big wind from invading my community and home. Hopefully, neither my neighbors, my family, 
nor I, suffer any of the ill effects caused by these things. Studies have not been done to see 
what the long term effects of these monsters are on people living in close proximity to them.
Republic wind will be the experiment.
All of our lives, possibly affected negatively, no one really knows. I challenge the OPSB to keep 
this in mind as they make their decision. Republic Wind is highly populated, with hundreds of people 
who will be impacted by these turbines.
Don’t be swayed by big money and the environmentalists that this is best. You are appointed to 

these positions of power. I implore that you remember all of the lives that will be impacted if our 
area becomes an industrial wind park.

Thank you for listening,
Mary and Rob Chappell 
Republic, Ohio 44867



Mandy Kelley <mkelleyrn4@gmai!.com> 
Mon 9/9/2019 6:56 PM 
Doug and Mandy Kelley 
Attica, OH

7-XO-IS-El-BGnl

To whom it may concern:

I am writing to address my serious concerns with the potential for massive industrial 
wind farms in Seneca County and the surrounding area. I am currently raising my young 
family here, and I also practice full time as a registered nurse.

Much of my nursing experience comes from the emergency department setting.
I spent much time working feverishly to help my patients who were critically ill, 
or had experienced trauma. I know what it is to monitor, work, and pray over 
patients while waiting for transport from medical helicopters to move these people 
quickly to tertiary care centers where they would receive specialty treatment.
Many critical care treatments are not available In our immediate area, and often 
there isn't time to spend an hour or more on the highway to get help. I have heard 
countless radio calls from first responders calling for medical helicopters to arrive at 
the scene of an accident, where patients don't have hours, they have minutes.
The erection of massive wind turbines would limit the ability for these type of aircraft to 
land in area fields. Access to this type of emergency assistance is absolutely essential 
to the health and well being of our residents. And our residents are far more important 
than any amount of money the wind industry could make in our area.

My youngest child has worked most of his life to overcome sensory processing disorder. 
He suffers from sensitivities to sound, touch (vibration), and light. He has spent many 

hours in the outpatient therapy setting, eventually thriving In our world. His home is safe 
and comfortable. The presence of an industrial wind turbine near our home, especially 

with the current setback laws in Ohio, would change this for him and for us. Our safe, 
comfortable home would no longer be as such. Unfortunately there are children in the 
area who would suffer greater setbacks than he.

For this reason we are raising our voices in strong opposition to these 
monstrous industrial wind turbines. We protest to protect our homes and our families. 
We fight for the ability to provide aid to our friends and neighbors during what may be the 
worst moments of their lives. We ask you to assist us in this by denying approval for the 
industrial wind farms In our area.

Very truly yours.

Mandy Kelley, RN



Sept. 6, 2019 

Republic, Ohio

Dear Sir or Madam:
My name is Haley Nagel Garrick. My husband Colton Garrick and I have two 
children -Cooper who is five years old and Raelyn who will turn two on 
September 27^^.
Colton works for Church and Dwight in Old Fort, and 1 work for the Buckeye 

Central Schools as an Assistant Treasurer. We live in Republic, Ohio, at 1145 

South Township Road 81. We bought an old farm house soon after Cooper 

was born in November 2014. Our oldest will was five years old August. I 
Colton worked construction after high school, busting his butt working long 

days and nights, working lots of weekends, to save up and allow us to 

purchase a piece of land we could raise a family and call home. We have 

completely remodeled the house and farm and have hopes to do even 

more as we raise our children but the thought of turbines going in and 

taking away from our peaceful piece of "paradise" is scary.
I worked my way through college and my husband worked many long hours 

to secure what we thought was a future in Republic, Ohio. We truly hope 

that our future remains here in Seneca County.
But we are scared what the turbines will do for our children and our 

grandchildren's future also.. Colton worked in the concrete industry for 

years and understands the amount of concrete that will be brought in and 

incorporated into our land (backyard).. What happens when they are done 

using the turbines or the turbines don't generate enough power to make 

their operation profitable? The concrete just sits then ruining the land. 
Please consider our concerns and thoughts as you hold the future of my 

family in your hands.

Haley Nagel

Haley and Colton Carrick 

1145 S. Township Road 81 

Republic, Ohio 44867



My wife and I are opposed to industrial turbines in our area for a couple of 

reasons. The biggest concern is water. What if our well becomes contaminated or 

even worse water disappears because of the unusal underground area. What do we 

do then? We have no river or lake in our back yard to fall back on. You could drill 
a new well but can you guarantee a good well? Sulpher is a real concern and the 

deeper you go the better chance of sulpher.

We also feel it would effect our property values. Who wants to live next to a 600ft 

turbine that could throw a bird or ice or whatever through my window or even on 

me. This area is too heavily populated.



September 12,2019 

To Ohio Power Siting Board:

I am writing to you today not only as residents and landowners of Sandusky County but more 
importantly as concerned parents of two young daughters. As I am sure you are well aware, 
there is currently a divide amongst the residents of both Sandusky and Seneca counties - a divide 
that is very disheartening. We frequently drive through both counties and the number of yellow 
and black “no wind turbine” signs that we encounter is completely overwhelming; there are so 
many families (not just ours) that are opposed to these giant monstrosities. If you ever have the 
opportunity to make the drive, we highly suggest you do so because not only will you see the 
most beautiful countryside, but you too will see the amount of opposition from the voters in 
these wonderful counties.

We bought our small farm to build a home on, to start a family, to watch our children grow and 
to one day retire with the hopes that our children will take over the family farm one day. 
However, the research that we have done regarding the health hazards of these large wind 
turbines has us fearful for our children as well as other children in the counties that will live SO 
close to these noisy giants. Following are just a few sources that we have foimd that will allow 
you to see for yourself the health hazards, also called “Wind Turbine Syndrome”, that have been 
researched and have occurred in people living so close to the turbines:

Wind Turbine Syndrome:

1. https://abcnews.go.com/HeaIth/wind-turbine“Svndrome-bIamed-mvsterious-svmr)toms-cape“ 
cod/storv?id=2Q591168

2. https://kselected.com/2017/05/09/wind-turbine“svndrome/ (As staled by Nina Pierpont, MD, 
PhD, “Sometimes it’s advantageous being a coimtry doctor. Six years ago I began hearing health 
complaints from people living in the shadow of these gigantic turbines. At first it was merely 
local and regional, then global. Tellingly, virtually everyone described the same constellation of 
symptoms. Symptoms that were being triggered, I began to suspect, by vestibular dysregulation.

(1) Sleep disturbance. Not simply awakened, but awakening in a panic (“flight or fight” 
response).
(2) Headache
(3) Tinnitus
(4) Ear pressure
(5) Dizziness
(6) Vertigo
(7) Nausea
(8) Visual blurring
(9) Tachycardia
(10) Irritability
(11) Problems with concentration and memory
(12) Panic episodes associated with sensations of internal pulsation or quivering, which arise 
while awake or asleep. (This latter involving other, non-vestibular organs of balance, motion, 
and position sense.)



None of these people had experienced these symptoms to any appreciable degree before the 
turbines became operational. All said their symptoms disappeared rapidly whenever they spent 
several days away from home. All said the symptoms reappeared when they returned home.”

3. https://www.theaustralian.com.au/news/inquirer/wind-turbine-svndrome-infrasound-and- 
furv/news-storv/e37355190a3c4c262f78ec 166582cfD2

The following article also discusses firsthand experience from people directly affected by wind 
turbines. I can also provide more articles just like these upon request.

1. http://www.windaction.org/posts/19796-wind-turbines-help-create-energy-but-also-disturb- 
peoples-homes#.Wv p adKicc

“For those of you that are fighting for proper setbacks from your home, do not give up because 
the results are 20 times worse than even I thought. My wife has not slept in a long time.”

The symptoms these people are experiencing are not only from the loud noise of the turbines but 
also from the shadow flicker that is encountered. Imagine if you will, you are sitting in your 
living room and your 5 year old daughter is flipping the light switch on and off, on and off, 
constantly. What would you do? Unfortunately, the shadow flicker that is experienced by these 
wind turbines can’t just be “shut off”. If you google “shadow flicker” on You Tube you will see 
our concerns for the noise and shadow flicker associated v«th the large wind turbines that many 
are experiencing - wind turbines just like those that will be a part of the Republic Wind Farm 
Project.

The height alone is intimidating enough. These wind turbines that will be erected in the 
Republic Wind Farm Project will be almost 600 feet tall! Would you feel safe with one of these 
in your backyard??

Our children love to ride in the tractor, “farm with daddy” and walk the fields with their daddy 
but as this wind project stands, we will have three of these turbines way too close for comfort. As 
parents, we am fearful for the safety of our girls and therefore, they will not get to experience 
fanning with their father if these turbines are erected. Would you allow your children or 
grandchildren to play near these things? We just can’t get over the “what-if s”. What if a blade 
flies off while they are in the field? What if something hits the blade and goes flying (like a 
bird)? What if it was YOUR kids and grandkids out there when something happened? I’m sure 
we will hear the “that will never happen” comeback BUT when it comes to your kids and their 
safety, you can’t help but worry about the what-ifs. And just in the past few months, we have 
seen MANY of our biggest “what-if’ fears playing out all over the country. Although these may 
be “rare” occurrences, when it comes to our family, we will not chance it!

Plus, from a financial perspective, these turbines will not only devalue our property but they are 
not cost effective. Would they build these turbines if they weren’t subsidized with our tax 

dollars?

My husband actually contacted the OPSB when Republic Wind LLC released their revised 
project map because our home wasn’t included. We made contact with Mr. Matt Butler of the 
OPSB and made him aware of the situation. He had made the proper contacts and the project



maps were updated with our home location on it. However, recently we noticed that our home 
wasn’t included on the sound study maps (found on OPSB website as Notice of Project 
Modifications and Project Information Update) that were given to the OPSB on June 28,2019 
from Republic Wind LLC and we are questioning the integrity of their studies due to the fact that 
they neglected to place our home on the map yet again with our home proximity being so close 
to a turbine site. Apex is aware of our home location due to the fact that they approached us 
asking us to sign a good neighbor agreement, which of course we declined. Please see the 
attached soimd study maps that were taken from the OPSB website in regards to Case # 17-2295- 
EL-BGN: Republic Wind Farm.

We could continue on with facts about people abandoning their homes because no one would 
even consider buying their homes due to the noise and view. We could discuss the agricultural 
aspects, the danger for firefighters lives if one of these catches fire and falls, the harm they will 
cause to bats, bald eagles and other birds, the affects they will have on Air Ambulance 
accessibility and aerial crop spraying but let’s just end with this. Or we could discuss one of the 
biggest concerns for the area: The Karst formation that is found in our area and how any 
disruption in the fi^gile system with large construction could have detrimental effects on our 
wells and drinking water.

The sad fact is that even though we oppose the wind farm, even though we chose not to sign the 
lease with Apex, we will still have to wony about these monstrosities affecting and infiinging on 
our property if the project continues. OUR property that we worked very hard to acquire and 
build into the farm and homestead that it is today!

Thank you for your time and consideration in this matter. We hope that as you make your 
decision and vote on this very important matter that will affect so many community members 
and voters, that you make an educated decision based on facts as well as the voice of the 
community and not solely based on the enticement of financial gains.

In conclusion, our family asks you NOT to approve the Republic Wind, LLC. project in 
Sandusky and Seneca Counties.

Thank you for your time and consideration.

Sincerely,

(V\. AAoJcj?

Tom & Jackie Maike, 
2627 County Road 276 
Bellevue, OH 44811

“one person can make a difference, and everyone should try” - John F. Kennedy



Apex Clean Energy
Noise Impact Assessment for Republic
Wind - Seneca and Sandusky County,
Ohio
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Sound Pressure Level (dBA)
Receiver

Coordinates (Ohio State 
Plane North)

Status
Vestas 

VI50 4.2 
MW

Siemens
SG4.5-145

Nordex
N1494.5

MW

Vestas 
VI50 5.6 

MW

Nordex 
N149 4.8 

MW

Vestas 
V136 3.6 

MW
X(m) Y(m) Z{m)

700 Nonpart- 33 33 33 32 32 32 564274 176738 242
701 Nonpart- 39 37 37 37 37 37 567531 176804 243
702 Nonpart- 39 37 37 37 37 37 567520 176807 243
703 Nonpart- 34 33 33 32 32 33 564248 176819 242
704 Nonpart. 39 38 38 38 38 38 564986 177069 244
705 Nonpart- 45 44 44 44 44 44 566498 177532 240
706 Nonpart- 27 27 27 26 26 27 574068 174167 245
707 Nonpart- 30 30 30 29 29 30 573291 174662 247
708 Nonpart- 39 38 38 38 37 38 564992 177732 241
709 Nonpart. 39 38 38 38 37 38 564987 177673 242
710 Nonpart- 39 38 38 38 37 38 564992 177632 242
711 Nonpart- 39 38 38 38 37 38 564983 177580 242
712 Nonpart- 34 33 33 33 32 33 564243 177415 242
713 Nonpart. 33 33 33 32 32 32 564251 177750 242
714 Nonpart. 33 33 32 32 31 32 564192 177747 242
715 Nonpart- 29 29 28 28 27 28 571317 178657 233
716 Nonpart. 29 29 29 28 28 28 571248 178595 232
717 Nonpart. 29 28 28 28 28 26 571195 178523 228
718 Nonpart. 26 25 25 24 24 23 571123 178462 229
719 Nonpart. 29 28 28 28 27 27 571072 178390 233
720 Nonpart. 30 29 29 29 29 29 571056 178365 235
721 Nonpart. 30 30 30 29 29 29 571039 178339 235
722 Nonpart. 31 30 30 29 29 30 571015 178311 234
723 Nonpart. 31 30 30 30 29 30 570962 178239 233
724 Nonpart- 31 30 30 30 29 29 570911 178181 233
725 Nonpart. 31 31 30 30 30 30 570867 178132 234
726 Nonpart- 32 31 31 30 30 30 570842 178101 235
727 Nonpart. 31 30 30 30 29 29 570816 178065 236
728 Nonpart. 32 31 31 31 30 31 570724 178004 238
729 Nonpart. 29 28 28 28 27 28 570744 178987 235
730 Nonpart. 29 29 28 28 27 28 570778 178938 236
731 Nonpart. 29 29 28 28 27 28 570811 178910 236
732 Nonpart. 29 29 28 28 27 28 570842 178877 236
733 Nonpart. 29 29 28 28 27 28 570852 178866 236
734 Nonpart. 29 29 28 28 28 28 570885 178838 236
735 Nonpart. 29 28 28 28 27 27 570939 178800 235
736 Nonpart. 29 28 28 28 27 28 570952 178782 235
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X(m) Y(m)

701 Nonpart. 39 39 39 39 39 38 38 39 567531 176804 243

702 Nonpart. 39 39 39 39 39 38 38 39 567520 176807 243
703 Nonpart. 34 34 34 34 34 34 33 33 564248 176819 242

704 Nonpart. 39 40 40 39 40 39 38 39 564986 177069 244

705 Nonpart. 45 46 46 45 46 45 45 45 566498 177532 240
706 Nonpart. 27 29 28 28 28 28 27 27 574068 174167 245
707 Nonpart. 30 32 31 31 31 31 30 30 573291 174662 247
708 Nonpart. 39 39 39 39 39 39 38 39 564992 177732 241

709 Nonpart. 39 39 39 39 39 39 38 39 564987 177673 242

710 Nonpart. 39 39 39 39 39 39 38 39 564992 177632 242
711 Nonpart. 39 40 39 39 39 39 38 39 564983 177580 242

712 Nonpart. 34 34 34 34 34 34 33 34 564243 177415 242
713 Nonpart. 33 34 34 33 34 33 32 33 564251 177750 242

714 Nonpart. 33 34 33 33 33 33 32 33 564192 177747 242

715 Nonpart. 29 30 29 29 29 29 28 29 571317 178657 233

716 Nonpart. 29 30 30 30 30 30 29 29 571248 178595 232
717 Nonpart. 29 30 30 30 30 27 29 29 571195 178523 228

718 Nonpart. 26 26 26 26 26 25 25 26 571123 178462 229

719 Nonpart. 29 29 29 29 29 28 28 29 571072 178390 233

720 Nonpart. 30 31 31 30 31 30 30 30 571056 178365 235

721 Nonpart. 30 31 31 31 31 31 30 30 571039 178339 235
722 Nonpart. 31 31 31 31 31 31 30 31 571015 178311 234

723 Nonpart. 31 32 31 31 31 31 30 31 570962 178239 233

724 Nonpart. 31 32 31 31 31 30 30 31 570911 178181 233

725 Nonpart. 32 32 32 32 32 32 31 31 570867 178132 234
726 Nonpart. 32 32 32 32 32 31 31 32 570842 178101 235
727 Nonpart. 31 31 31 31 31 30 30 31 570816 178065 236

728 Nonpart. 32 33 33 32 33 32 31 32 570724 178004 238
729 Nonpart. 29 30 29 29 29 29 28 29 570744 178987 235

730 Nonpart. 29 30 29 29 29 30 28 29 570778 178938 236
731 Nonpart, 29 30 29 29 29 30 28 29 570811 178910 236
732 Nonpart. 29 30 30 29 30 30 28 29 570842 178877 236
733 Nonpart. 29 30 30 29 30 30 28 29 570852 178866 236

734 Nonpart. 29 30 30 29 30 30 28 29 570885 178838 236
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September 12, 2019

Republic Wind, LLC 

OPSB Public Hearing 

OPSB# 17-2295-EL-BGN

Dear Members of the Board,

My name is Rick Coffman. I reside at 3220 East County Road 6, Tiffin, OH., Seneca County. As a life long 
resident in this county for over 61 years, I am opposed to any wind turbine project of this magnitude in 
such a densely populated area. The proven negative affects that impact human lives by this type of 
project are many. Many Seneca County residents have poured their heart and soul into their homes and 
property, as well as building a heritage for a life time. It is an investment for life, not to be trifled with.

An approval of the Republic Wind project would be an affront to all county residents. It would in effect 
force many to change their daily lives in tremendous ways to accommodate this project. This is a social 
experiment that should not be permitted here or anywhere without the direct consent of those 
impacted. Additionally, to permit this project would open the door to other projects in the immediate 
area. Once again, Seneca County is far too populated for a project of this size. As you are well aware, 
the Ohio Power Siting Board is bound to do what is fair and just for the residents of the State of Ohio.

Please consider this letter as an official notification for the record against any approval of Republic Wind 
LLC's request for permitting to build in Seneca County. Thank you for your time and consideration in 
this matter.

Sincerely,

Rick Coffman
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September 12, 2019

Subject: OPSB#17-2295-EL'BGN

Ohio Sighting Board,

My nanne is Mary E. Coffman. I live at 3220 E County Road 6, Tiffin, OH 44883 in Seneca 

County.

I want to say that I am happy I am not going to have Wind Turbines in my view anymore 
because Seneca Wind Project is no more.

1 am writing to support the residents of the Republic Wind against Wind Turbines. I am sure 
they were tricked just as we were, i few residents, lease holders, knew and the rest did not.

I do not want any wind turbines in Seneca County at all. This is a residential county and 
Republic Wind needs to understand this is no different than the Seneca Wind Project. All the 
arguments and reasons are the same. Seneca County is residential and agriculture. We do not 
want Wind Turbines.

Thank you for your time,

Mary E. Coffman



^\(kJoe,viv ^^ I

Next month wi!i mark 10 years since my husband and \ bought our home. It 
is an 1840's stone farmhouse that v\/e purchased at sheriff sa!e and spent 
the next nine months renovating before moving in the foHowing June. It 
v/vas a dream come true for me. not only because of the house but because 
of the whoie package ~ the tree lined creek, the open fields, the sunsets 
and the wildlife, the quiet. The history in the house drew me from the start, 
but there are plenty of old houses in town that we never even considered 
buying. The property we did buy combined the perfect house with the 
perfect setting; it was a v/yonderfuiiy intact historic home in a rural and 
agricultural setting. It was exactly what I wanted. (And my husband, bless 
him, was willing to come along for the ride.) There's no pizza delivery to our 
house, cell phone service can be spotty and high speed internet options 
limited, certain times of the year we expect to be stuck behind slow-moving 
farm machinery, and some days we can smell the new livestock barn built 
south of our home. We expected ai! of those inconveniences when we 
moved here. But we never expected our home could be In the middle of an 
industrial energy complex that would change the light, the sound, and the 
view, in short, industrial wind could take away many of the reasons we 
chose to live here in the first place.

Home is supposed to be your sanctuary. It's hard to explain what it does to 
you when the place that has been your respite is suddenly the constant 
source and reminder of your stress.

Coming home from work and immediately noticing that the kids turned off 
the TV when they were done playing video games but once again forgot to 
turn off the old Xbox 360. The sound of the disk still spinning has always 
annoyed me. It's not that it's overly loud, but the noise is grating and 
irritating to me. My husband measured that sound last summer at 37 
decibels. Estimated wind turbine noise at our house will be 41-44 decibels. 
And t won't be able to turn it off.

Appreciating a beautiful sunset and turning to my husband to say, “Look at 
that beautiful sun - " but stopping mid-sentence with the realization that 
this is the exact time of day we vviil -have shadow flicker once the turbines 
are built.

Setting outside in the early evening while the kids count fireflies and ! 
watch the bats that live on our property as they fly out into the night. But



now, all the while wondering if [ sit outside in future evenings, how many 
fewer bats will ! count?

Avoiding a familiar route so i don't have to see the painfully slow process of 
removing a scenic tree line. V\/ondering evei'y time i do pass how much 
more destruction will follow as narrow rural roads are widened to 
accommodate massive industrial machinery.

Sitting beside pro-wind State Senator, Matt Dolan, at a meeting in Tiffin last 
fail and hearing him openly acknowledge that the wind industry would be a 
"burden" on this community. Burden - that was his word, not mine. And 
because the Dolan family are owners of the Cleveland Indians, and { have 
not even been able to watch or listen to a game yet this season that! 
haven't been reminded of industrial wind's shadow on my home and 
community.

Coming home late one night, getting out of the car and looking up at a 
stunning, starry night sky. But then remembering that those intensely dark 
night skies may soon be dotted with hundreds of blinking red lights in ail 
directions.

Getting a call from the architect we contacted a year ago, meeting with him 
and getting his plans for the addition we have anticipated ever since buying 
this home a decade ago. But feeling pain v\/henever I glance at his rolled up 
plans, because i know it makes no sense to invest the money we have been 
working so hard to save on a house might soon choose to leave.

My dad has asked me, "Where would you go?" and sadly, it's a good 
question. This area is my home, and has been home since my ancestors 
moved here in the lS30‘s. Our house is in the Seneca Wind footprint, but 
the project we are discussing here, Republic Wind, is one of multiple other 
projects that stand to scar the rural landscape for miles. How far away 
would we have to move to not be In the shadow of these projects? And 
would we be able to sell our home for the same price it would have drawn 
two years ago? When it comes to property values, to me the question is 

not If wind projects decrease property values but instead hommmh do they 
decrease property values?

I am aware that some local landowners are willing to accept the changes to 
the rural landscape that would come with industrial wind development.
But, in the words of State Senator Dave Burke, "Wind turbines are large 
objects which change a landscape beyond the property owner who holds 
them."^ And therein lies the problem. A landowner can decide he is willing

1 “Rep. Reineke Flips on Setbacks,"Advertiser Tribune, Tiffin, Ohio; June 28,2018



to seii his ovv/n property rights to an Industriai wind company, but he should 
never have the ability to sell his neighbor's property rights.

Republic Wind has 50 proposed turbine locations. I've spent some time 
comparing Apex's maps to the Seneca County Auditor's on-fine mapping 
system. By my study, there are 32 landowners represented by those 50 
turbine locations. Compare that figure to the noise impact assessment filed 
by Apex which identifies 4,299 "receivers" in the Republic V\^lnd footprint.
In other words, 4,299 homes. Over 4,200 families v^/ho chose to live here, 
who chose to invest and build memories in a rural and agricultural 
community. Their expectation that this would remain a rural and 
agricultural community is not unreasonable.

32 households out of 4,299. That is 7/10*"''of one percent Less than one 
percent. Technically, even less than that, because there are numerous 
absentee iandov\/ners counted in the 32.

ft has been pointed out to this board before that the Ohio Constitution 
recognizes certain inalienable rights, among them the rights of "possessing 
and protecting property, and seeking and obtaining happiness and safety."^ 
The Oxford Dictionary defines "inalienable" as "unable to be taken away", 
but 1 have to say that here in Seneca County that definition is feeling rather 
precarious right now.

You cannot lose something that you never had, so if this project ends the 32 
cannot lose turbine lease payments that they never received. But if these 
turbines are built the 4,200 wilt lose something that you cannot put a price 
on. They will lose the rural landscape as they know it.

This board has many reasons to deny the Republic Wind project. Deny it 
because this area is too densely populated to host industrial wind. Deny it 
because of the extensive karst geology In the project's footprint. Deny it 
because of its location within a major migratory bird route. Deny it because 
there is no public need for the unreliable, intermittent energy it would 
produce. Deny It because you have concrete evidence that the setback 
distances would risk public safety. But beyond ail of these reasons, in the 
absence of the Reineke Referendum, deny it because as members of the 
Ohio Power Siting Board you are currently the only people in this state with 
the ability to honor the pleas of the people who live in this community. And 
we are begging you with eveiT/thing we have to say no.

Thank you for your time.

2 Ohio Constitution, 1.01 Inalienable Rights
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To the Ohio Power Siting Board, Republic Wind 17-2295-EL-BGN

I am a non participating property owner in the middle of 3 proposed 

Industrial wind projects in this area . 1 am concerned about the physical, 
mental, and social well being of my family and that of the many non 

participating members in our area and some of the contract holders . I 
would like compare these wind companies to the Pharmaceutical 
commercials you folks have all seen on TV. You know when they tell you 

about the drug they want you to ask your Doctor about. Then they list the 

possible side effects which may include, dizziness, headache, nausea, 
indigestion, vomiting, internal bleeding, and the list goes on . Makes you 

want to go right out and buy some doesn't it ? Weil the Industrial Wind 

people are telling you sort of the same thing, but they tel! you right up 

front in their reports and in their contracts some of the things that are 

definitely going to happen when these things are in use . They have told 

you, there will be noise and infrasound, shadow flicker, blade failures, 
flashing red lights, ice throws ,visuai effect, damage to the roads, colverts, 
and tile, that they will kill raptors, bats, song birds. They are telling you 

this, you have the maps showing you where, and you can see the the dark 

colored blue dots, lots of them, those are non participants. On any of the 

above including shadow flicker the acceptable amount on to a non 

participants property should be 0%. These are very very large heavy 

Industrial Machines that are spinning blades that weighs many tons. , and 

common sense tells us the rest of the story, that they shouldn't have to tell 
you . The possible, and most likely side effects will be, toppling of these 

machines, fires, major oil leaks, failure of the bearings, blade 

throws ,vibration, well contamination, doppler radar interference, loss of 
property value, You do not need to be a Scientist or Doctor to see what is 

going to happen.! would guess that you already know, serious harm to 

human health includes indirect impacts from exposure to noise, flicker, 
and ear pressure which in turn can cause stress, stress alone leads to other



possible side effects, vertigO; anxiety, sense of injustice, sleep 

disturbance,depression, dizziness . All possible side effects.... But you folks 

are here to protect me and all of these fine folks who are non participants 

and keep us safe from this sort of thing, we can choose not to buy the 

pharmaceutical drug if we don't like the side effect, but we do not currently 

get to choose if Industrial wind is safe for our community. The State of Ohio 

can tell us,..that we have to live with them for the next 30 or more 

years...., and tough luck on the possible side effects, and that is Not Right!
I would please urge you protect the citizens of this Great State of Ohio, I 
feel you will do the right thing, I have included the opinion of 3 family 

physicians who have treated people who live within these projects . Thank 

you for listening and for your time.

Frank Bishop

Norwich Twp

Willard, Ohio44890 

Emerson Creek footprint Resident
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Adverse health effects of industrial wind turbines
Roy D. Jeffery md fo=p Carmen Krogh Brett Horner cma

^anadian family physicians can expect to see 
increasing numbers of rural patients reporting 

'adverse effects from exposure to industiial wind 
turbines (IWTs). People who live or work in close prox
imity to IWTs have experienced symptoms that include 
decreased quality of life, annoyance, stress, sleep dis
turbance, headache, anxiety, depression, and cognitive 
dysfunction. Some have also felt anger, grief, or a sense 
of injustice. Suggested causes of symptoms include a 
combination of wind turbine noise, infrasound, dirty 
electricity, ground current, and shadow flicker.' Family 
physicians should be aware that patients reporting 
adverse effects from IWTs might experience symptoms 
that are intense and pervasive and might feel further 
victimized by a lack of caregiver understanding.

Background
There is increasing concern that energy generation from 
fossil fuels contributes to climate change and air pol
lution. In response to these concerns, governments 
around the world are encouraging the installation of 
renewable energy projects including IWTs. In Ontario, 
the Green Energy Act was designed, in part, to remove 
barriers to the installation of IWTs.^ Noise regulations 
can be a considerable barrier to IWT development, as 
they can have a substantial effect on wind tuihine spac
ing, and therefore the cost of wind-generated electric
ity.^ Industrial wind turbines are being placed in close 
proximity to family homes in order to have access to 
transmission infrastructure.^

In Ontario and elsewhere,® some individuals have 
reported experiencing adverse health effects resulting 
from living near IWTs. Reports of IWT-induced adverse 
health effects have been dismissed by some commenta
tors including government authorities and other orga
nizations. Physicians have been exposed to efforts to 
convince the public of the benefits of IWTs while mini
mizing the health risks. Those concerned about adverse 
effects of IWTs have been stereotyped as "NIMBYs" (not 
in my bacltyard).®-^

Global reports of effects
During the past few years there have been case reports 
of adverse effects. A 2006 Academic Nationale de 
M6decine working group report notes that noise is the 
most frequent complaint. The noise is described as 
piercing, preoccupying, and continually surprising, as it

is inegular in intensity. The noise Includes grating and 
incongruous sounds that distract the attention or dis- 
turt> rest. The spontaneous recurrence of these noises 
disturbs the sleep, suddenly awakening the subject 
when the wind rises and preventing the subject from 
going back to sleep. Wind turbines have been blamed 
for other problems experienced by people living nearby. 
These are less precise and less well described, and 
consist of subjective (headaches, fatigue, temporary 
feelings of dizziness, nausea) and sometimes objective 
(vomiting, insomnia, palpitations) manifestations.®

A 2009 literature review prepared by the Minnesota 
Department of Health’ summarized case reports by Harry 
(2007),“* Phipps et al (2007)," the Large Wind Turbine 
Citizens Committee for the Town of Union (2008),and 
Pieipont (2009).These case studies catalogued com
plaints of annoyance, reduced quality of life, and health 
effects associated with IWTs, such as sleeplessness and 
headaches.’

In 2010, Nissenbaum et al used validated question
naires in a controlled study of 2 Maine wind energy proj
ects. They concluded that "the noise emissions of IWTs 
disturbed the sleep and caused daytime sleepiness and 
impaired mental health in residents living within 1.4 km 
of the two IWT installations studied."'^

Reports of adverse health effects'® and reduced qual
ity of life'® are also documented in IWT projects in 
Australia and New Zealand.

A 2012 board of health resolution in Brown County 
in Wisconsin formally requested financial relocation 
assistance for "families that are suffering adverse health 
effects and undue hardships caused by the irresponsi
ble placement of industrial wind turbines around their 
homes and property."'^

An Ontario community-based self-reporting health 
survey, WindVOiCe, identified the most commonly 
reported IWT-induced symptoms as altered quality of 
life, sleep disturbance, excessive tiredness, headache, 
stress, and distress. Other reported effects include 
migraines, hearing problems, tinnitus, heart palpita
tions, anxiety, and depression.'® In addition, degraded 
living conditions and adverse socioeconomic effects 
have been reported. In some cases the effects were 
severe enough that individuals in Ontario abandoned 
their homes or reached financial agreements with wind 
energy developers.'’

... A-'.:.--. - ..
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Commentary i Adverse health effects of industrial wind turbines

After considering the evidence and testimony pre
sented by 26 witnesses, a 2011 Ontario environmental 
review tribunal decision acknowledged IWTs can harm 
human health;

This case has successfully shown that the debate 
should not be simplified to one about whether wind 
turbines can cause harm to humans. The evidence 
presented to the Tribunal demonstrates that they 
can, if facilities are placed too close to residents. Hie 
debate has now evolved to one of degree.^®

Indirect effects and annoyance 
When assessing the adverse effects of IWTs it is impor
tant to consider what constitutes human health. The 
World Health Organization (WHO) defines health as "a 
state of complete physical, mental and social well-being 
and not merely the absence of disease or infirmity."^' 

Despite being widely accepted, the WHO definition 
of health is frequently overlooked when assessing the 
health effects of IWTs. Literature reviews commenting 
on the health effects of IWTs have been produced with 
varying degrees of completeness, accuracy, and objectiv- 
ity.22 Some of these commentators accept the plausibil
ity of the reported IWT health effects and acknowledge 
that IWT noise and visual effects might cause annoy
ance, stress, or sleep disturbance, which can have other 
consequences. However, these IWT health effects are 
often discounted because "direct pathological effects" or 
a "direct causal link" have not been established. In 2010, 
the Ontario Chief Medical Officer of Health released The 
Potential Health Impact of Wind Ttirbines, which acknowl
edged that some people living near wind turbines report 
^rmptoms such as dizziness, headaches, and sleep dis
turbance but concluded "the scientific evidence avail
able to date does not demonstrate a direct causal 
link between wind turbine noise and adverse health 
effects."23 The lead author of the report,Dr Gloria 
Rachamin, acknowledged under oath ^at the literature 
review looked only at direct links to human health.2“ 

Focusing on "direct" causal links limits the discus
sion to a small slice of the potential health effects of 
IWTs. The 2011 environmental review tribunal deci
sion found that serious harm to human health includes 
"indirect impacts (e.g., a person being exposed to noise 
and then exhibiting stress and developing other related 
symptoms). "20

According to the night noise guidelines for Europe:

Physiological experiments on humans have shown that 
noise of a moderate level acts via an indirect pathway 
and has health outcomes similar to those caused by 
high noise exposures on the direct pathway. The indi
rect pathway starts with noise-induced disturbances of 
activities such as communication or sleep.2*

Pierpont documented symptoms reported by indi
viduals exposed to wind turbines, which include sleep 
disturbance, headache, tinnitus, ear pressure, dizziness, 
vertigo, nausea, visual blurring, tachycardia, irritability, 
problems with concentration and memoiy, and panic 
episodes associated with sensations of internal pulsa
tion or quivering when awake or asleep.The American 
Wind Energy Association and the Canadian Wind Energy 
Association convened a panel literature review that 
determined these symptoms are the "well-known stress 
effects of exposure to noise," or in other words, are "a 
subset of annoyance reactions."2*

Noise-induced annoyance is acknowledged to be an 
adverse health effect.22-30 chronic severe noise annoy
ance should be classified as a serious health risk.^' 
According to the WHO guidelines for community noise, 
"[t]he capacity of a noise to induce annoyance depends 
upon many of its physical characteristics, including its 
sound pressure level and spectral characteristics, as 
well as the variations of these properties over time."“ 
Industrial wind turbine noise is perceived to be more 
annoying than transportation noise or industrial noise 
at comparable sound pressure levels.^^ industrial wind 
turbine amplitude modulation,^^ audible low frequency 
noise,tonal noise, infrasound,^^ and lack of night
time abatement have been identified as plausible noise 
characteristics that could cause annoyance and other 
health effects.

Health effects in Ontario expected 
Evidence-based health studies were not conducted to 
determine adequate setbacks and noise levels for the 
siting of IWTs before the implementation of the Ontario 
renewable energy policy, in addition, provision for vigi
lance monitoring was not made. It is now clear that the 
regulations are not adequate to protect the health of all 
exposed individuals.

A 2010 report commissioned by the Ontario Ministry 
of the Environment concludes:

The audible sound from wind turbines, at the levels 
experienced at typical receptor distances in Ontario, is 
nonetheless expected to result in a non-trivial percent
age of persons being highly annoyed .... [Rjesearch 
has shown that annoyance associated with sound 
from wind turbines can be expected to contribute to 
stress related health impacts in some persons.^^

Consequently, physicians will likely be presented with 
patients reporting health effects.

Family physicians should be aware that patients 
reporting adverse effects from IWTs might experience 
s5rmptoms that are intense and pervasive and that 
they might feel further victimized by a lack of care
giver understanding. Those adversely affected by IWTs
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might have already pursued other avenues to miti
gate the health effects with little or no success. It will 
be important to identify the possibility of exposure to 
IWTs in patients presenting with appropriate clinical 
symptoms.^

Conclusion
Industrial wind turbines can harm human health if sited 
too close to residents. Harm can be avoided if IWTs are 
situated at an appropriate distance from humans. Owing 
to the lack of adequately protective siting guidelines, 
people exposed to IWTs can be eiqjected to present to 
their family physicians in increasing numbers. The docu
mented symptoms are usually stress disorder-type dis
eases acting via indirect pathways and can represent 
serious harm to human health. Family physicians are 
in a position to effectively recognize the ailments and 
provide an empathetic response. In addition, their con
tributions to clinical studies are urgently needed to clar
ify the relationship between IWT exposure and human 
health and to inform regulations that will protect ph)^i- 
cal, mental, and social well-being.
Dr jeffeiy is a famify physician in the Northeastern Manitoulin Famify Health 
Team in little Current, om. Ms Krogh is a retire^ pharmacist and a foimer 
Editor-in-chief of the Compendium of Pharmacevitica! SpedalUes. Mr Homer is 
a Certified Management Accountant.
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Repubic Wind 17-2295-EL-BG 

Dear Ohio Power Sitng Board,

I live in this area where these industrial wind projects are being proposed .

1 have major concerns about the safety of my Family and Friends who travel 
our Township roads to and from our home. Our roads were not designed to 

withstand Industrial traffic as is proposed to build these projects . You are 

talking about 1000s of trips made across the bridges and colverts of our 

Townships for industry. I would be very uncomfortable having my loved 

ones depending on these structures to hold up to this type of exposure. I 
would ask you this

Does the county engineer inspect these structures daily or after every truck 

crosses the structure ?

Who is responsible if one of our loved ones has a structure collapse under 

their vehicle ?

Who is responsible to take pictures under the structures before 

construction begins ? And after ?

How do you prove the structure was damaged by the heavy equipment that 
traveled across it during construction of the turbines ?

Can the Wind Company just say it is normal wear and tear ?

is anyone responsible or do we just hold our breath when crossing these 

structures ?

Does this all fall back on a County that did not want industrial trucks on 

their township and county roads ?

Just asking; because I see heavy industry moving onto roads that were not 
designed for this type of activity. 1 would think you would not expose our 

rural communities to this very large risk. Protect us and all visitors that we



love very much. 

Sharon Bishop - 

Norwich Township 

6325 Scottwood Rd

Willard, Ohio
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9/12/19

In opposition to the Republic Wind Project/ Apex 

OPSB# 17-2295-EL-BGN 

Terri Hampshire

Bloom Township/ Seneca County Ohio

I want to thank you first and foremost for listening to the concerns of the many people that will 
be affected by these massive wind projects that could change our lives forever In a very 

negative way.

1 am a lifelong resident of Seneca County and for a very good reason. I was born and raised 
here. I have raised my 2 children on the property I have called home for 30 years. I love my 
existence here. It's peaceful and beautiful. I thank God on my evening walks for allowing me to 

live in such a wonderfully serene, rural residential, area. I feel completely blessed. A year and a 
half ago I was stunned to find that that very existence could change forever without the 
residents having a say one way or the other.

One of my biggest concerns for my family and neighbors would be our right to medical air 
ambulance/ lifeflight. We are rural America. We are serviced by a volunteer fire and rescue 
department which means when an emergency is called in the EMT's have to first meet at the 
station, make their way to the emergency, assess the situation, call for air ambulance and then 
potentially move the person to the ambulance and transport them to a "safe place" for lifeflight 
to land. These could potentially be life and death minutes. REALLY? Why should our lives be 
subject to this kind of danger, danger of death, so a few lease holders and big wind companies 
can pad their pockets? The idea of this should make anyone sick!

Our lives are important too yet my family has to endure all of the ill effects and disadvantages 
of these ugly, bird killing, ice throwing, light blinking, noise making 600+ ft. Industrial wind 
turbines, leaseholders say it's their right to do what they want with their land...Once again 
what about my property rights? When your shadow flicker crosses my property line and comes 
into my home and effects my way of life? Well that seems extremely one sided with the lease 
holders to me...

I personally find the thought of living under these huge moving iron structures frightening! I 
have seen pictures and they are massive!! This is why we are fighting so hard, to keep our 
peaceful existence intact. Thank you for your time,

Terri Hampshire



My name is Jim Dillingham, a retired United States Army 

Noncommissioned Officer with 22 years of honorable service to our 

Nation. I have a Veterans Affairs determined disability rating of 70% 

and am now faced with a life altering decision to relocate my family, all 

based on my medical condition, should the Seneca, Republic, or Honey 

Creek wind turbine projects move forward. One of the major disabilities 

I live with, determined by the VA, is “chronic vertigo”. This life 

altering condition occurred in July of 2000 and I continue to suffer from 

this disability to this day.

I offer these facts and ask that you consider not only my situation, 

but those of all non-participating residents affected by these projects and 

how it will affect our health, welfare, and daily living environment. 

Through my own research on medical issues associated with wind 

turbines, Tve been in direct contact with Dr. Jerry Punch, an audiologist 

and Professor Emeritus at Michigan State to gain his professional 

opinion on the issue (a copy of his letter written on my behalf is 

included). The topics I face with my condition include, but are not 

limited to, shadow-flicker and infrasound.



I urge you to consider all information discussed within Dr. Punch’s 

letter, coupled with the World Health Organization’s report on 

Environmental Noise, as constructing turbines in such close proximity of 

residential homes will only lead to adverse living and health conditions 

for us residents.

Thank you.



MICHIGAN STATE
UNIVERSITY

January 15, 2019 

To Whom It May Concern:

At the request of Mr. James Dillingham of Scipio Township, I write this letter to express 
concern for his health as it relates to sPower’s proposed Seneca Wind Project. The 
emphasis of my concern is the low-frequency noise and infrasound emitted by industrial 
wind turbines, which is known to lead to, or exaberate, a variety of adverse health effects. 
Mr. Dillingham is a U.S. Army veteran who has been diagnosed by the Department of 
Veterans Affairs with chronic vertigo, among other service-connected disabilities. Vertigo 
can be either objective, in which stationary objects in the environment appear to be in 
motion or spinning, or subjective, in which the individual has a sensation of rotating or 
spinning. During severe episodes, vertigo is an aggressively debilitating condition during 
which an individual is in a state of dysfunction and must remain motionless until the 
episode passes.

College of 
Communication 
Arts & Sciences

Department of 
Communicative 

Sciences and 
Disorders

1026 Red Cedar Road 
Room 109. Oyer Speech & 

Hearing Building 
East Lansing, Ml 48824

S17-353-8780 
Fax: 517-353-3176 

comdis.msu.edu

As a retired, certified audiologist with 50 years of clinical, research, teaching, and 
administrative experience in my profession, I am intervening on Mr. Dillingham’s behalf 
because of my understanding of the anatomy and physiology of the human ear, and how 
sound is produced, propogated, measured, and perceived by humans. I have almost 10 
years experience as a consulting expert witness in various legal cases on behalf of citizen 
intervenors who are concerned with the potential adverse health effects of wind turbine 
noise. I am not a physician, but given that Mr. Dillingham has already been medically 
diagnosed with vertigo and other chronic health conditions, he is not requesting that I 
diagnose his personal health status, but instead is requesting an evaluation of whether 
exposure to the proposed wind project has the potential to worsen his vertigo and possibly 
cause additional health issues. This type of evaluation is known as causation assessment, 
as opposed to differential diagnosis.

The World Health Organization states that individuals who are most vulnerable to the 
detrimental effects of environmental noise are the very young, the elderly, and those with 
chronic health conditions. Certainly, Mr. Dillingham falls into the latter category, and his 
concerns deserve special consideration. The WHO has established guidelines for limiting 
community and environmental low-frequency noise in documents published in 1999' and 
2009.^ In the 2009 guidelines, the WHO recommended that average, A-weighted noise 
levels outside a residence, designated as LAeq,outside, not exceed 40 dB to avoid 
substantial annoyance, sleep disturbance, and other adverse health effects. It established 
limits specifically for wind turbine noise for the first time in its most recent guidelines,^ 
recommending that noise emissions from turbines not exceed 45 dB Lden. The Lden 
metric penalizes evening and nighttime noise levels by 5 and 10 dB, respectively, relative 
to daytime levels, and a level of 45 dB Lden is equivalent to an Leq of 38.3 dB. Levels

MSy is an affirmative-action, 
equal-opportunity employer.



between 38-40 dB Leq are in agreement with those recommended by Dr. Paul Schomer, a prominent 
acoustician who is the former Director of the Standards Division of the Acoustical Society of America.

It is important to understand that all of these metrics for reporting decibel levels are based on A- 
weighting, which is used for its convenience in expressing noise levels across a range of frequencies as 
a single number. A-weighting, however, effectively excludes infrasound and substantial amounts of 
low-ffequency noise and is regarded by most independent acousticians as inadequate either to predict 
the level of outdoor or indoor infrasound or to reveal a definitive relationship with adverse health 
impacts. The effects of infrasound are best assessed by using narrow-band frequency analysis at 
frequencies below 20 Hz or by comparing A-weighted levels to C-weighted levels, the latter of which 
encompass more low-frequency information. The 1999 WHO community noise guidelines discuss in 
detail the fact that averaged levels do not adequately account for any momentary peaks of low- 
frequency noise and infrasound (such as those emitted by wind turbines). The amplitude modulation in 
wind turbine noise is believed to lead to extreme annoyance, sleep disturbance, negative sensations, and 
adverse health effects.
In 2016,1 co-authored with acoustician Richard James an article titled Wind turbine noise and human 
health: A four-decade history of evidence that wind turbines pose risksA In it, we reviewed the scientific 
literature that largely disputes many of the major postions taken by the wind industry with regard to the 
causative relationship between wind turbine noise and adverse health effects. Because of that article’s 
length—55 pages of text and 17 pages of references—most people are likely to skim through it or 
ignore it completely, so I would like to summarize below our major conclusions, with special emphasis 
on those aspects that relate to Mr. Dillingham’s health concerns.

While audible noise from wind turbines is known to disturb sleep, be extremely annoying, and 
substantially reduce quality of life, health symptoms such as headaches, dizziness, nausea, and motion 
sickness seem to be explained best by exposure to infrasound. Paller et al.,^ in Canada, found a 
statistically significant association between wind turbine noise and vertigo, although few studies have 
established a direct causative relationship. Schomer and colleagues^ have explained that the types of 
vestibular symptoms reported by individuals living near wind turbines, including vertigo, are similar to 
motion sickness, which is known to be induced by very low-frequency sources below 1 Hz—which 
modem wind turbines are known to produce. Their study indicates that the vestibular components of the 
inner ear appear to be central to motion sickness and other balance disorders reported by persons living 
near wind turbines. Dr. Nina Pierpont^ has explicitly described the relationship between complaints 
associated with wind turbine noise exposure and migraines, motion sickness, vertigo, gastrointestinal 
sensitivity to noise and visual stimulation, and anxiety. Despite the wind industry’s vigorous denials, 
recent research is largely consistent with Dr. Nina Pierpont’s original description of symptoms resulting 
from exposure to wind turbines, which she termed Wind Turbine Syndrome.

Wind turbine noise has unique acoustic characteristics when compared to other environmental noises. 
Those characteristics include amplitude modulation with intermittent occurrences of tones that mirror 
the peak energy of the blade-pass frequency and the first several harmonics. Infrasound emissions from 
wind turbines can also resonate air inside closed rooms, effectively amplifying any acoustic energy that 
is present, and can resonate, or vibrate, organs and tissues of the human body.^ The wind industry often 
states that infrasound from turbines is less intense than infrasound generated by other environmental 
sources or within the human body itself. Based on its anatomical characteristics, however, the inner ear



is capable of preventing internally generated sound, but not externally generated sound, from being 
perceived, which means that perception of wind turbine infrasound may be far more disturbing than any 
infrasound generated within the body. Also, infrasound is more perceptible when higher frequencies are 
absent, meaning that conditions are likely to be at their worst in a quiet bedroom at night, when higher 
frequencies are relatively attenuated by the surrounding structures of a residence.

Advocates of wind energy also take the position that levels of infrasound and low-frequency noise 
generated by modem wind projects are well below those that adversely affect health, and that there is no 
accepted physiological mechanism that explains how sub-audible infrasound can affect health. Wind 
advocates superficially reject the work of Dr. Alec Salt and colleagues, who have explained in detail the 
physiological mechanisms by which the cochlear and vestibular mechanisms of the inner ear process 
infrasound and how infrasound stimulates various regions of the brain to result in unpleasant sensations. 
Dr. Salt is a highly reputable scientist who is known as a preeminent investigator of the inner ear, and is 
a recipient of numerous grants from the National Institutes of Health. In laboratory studies of lower 
animals that have similar ears to humans, Salt and his colleagues have shown that low-frequency tones 
presented at moderate to moderately intense levels for no more than three minutes can induce 
endolymphatic hydrops, commonly known as Meniere’s disease, in which vertigo is a major symptom.

Noise reports conducted by wind industry acousticians frequently indicate that no scientifically valid 
studies have shown a causative or direct relationship between modeled or measured levels of wind 
turbine noise and adverse health effects. Such a conclusion reflects an overly narrow and self-serving 
understanding of causation, and ignores the role of mediators between noise and health, which include 
annoyance, stress, anxiety, and sleep disturbance. The Bradford Hill criteria^ consist of rules by which 
evidence of causative relationships between diseases and environmental exposures should be 
established. Those rules include the notion that while epidemiologic research is helpful in that regard, 
evidence from other sources must also be considered. In addition to numerous anecdotal reports, 
researchers have provided a large body of scientific evidence in peer-reviewed journals, government 
documents, print and web-based media, and in scientific papers presented at professional meetings that 
indicates a general causal link between a variety of adverse health effects and noise emitted by 
industrial wind turbines. For detailed information regarding that evidence, readers can refer to the 
review article by Punch and James.^

In my professional opinion, Mr. Dillingham can be expected to experience worsened health symptoms 
if forced to live in close proximity to one or more wind turbines. If the proposed Seneca Wind Project is 
approved, I would urge that the approval process take extraordinary precautions to avoid exposing him 
to potentially devastating consequences to his health. The same concern should be applied to any other 
residents within the vicinity of the project who exhibit similar health conditions.

Respectfully submitted.

Jerry Punch, Ph.D. 
Professor Emeritus
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Stop Emerson Creek Wind Farm 18-1607-EL-BSN <& Republic Wind LLC 17-2295-EL-BGN

I am a resident and property owner for over twenty years in Sherman twp. /Huron co. 
Ohio my husband and I have worked our entire life (62 A 60 years) to be able to buy our 
dream home in the peaceful and beautiful country, with all the openness of the landscape. 
We have always lived in the country because we do not enjoy looking at big, tall man-made 
structures all around us that city life offers. The gigantic 650 foot turbines they want to 
build make any structures in the city or anywhere for that matter, look minuscule in 
comparison. With the proposed wind project all that is threatened, I do not believe the 
rights of all the residents should be infringed on so a few can make a profit by destroying 
the peacefulness of the countryside! This is only the first of many concerns with the 
proposed project.

Infra-sound is a very big concern! While the big wind company's tell us it is perfectly 
safe, there is too much evidence to the contrary that can be found on the internet. 
Studies done by very reputable scientist in Germany and Holland have indeed found that it 
can be very harmful to the human body and animals os well. It has been determined that 
the sound waves below 20 Hz (which is what wind turbines. Jet engines and locomotives 
produce) cause thickening of the heart muscle, lung, and kidneys tissue inhibiting their 
ability to function properly. Infra sound has also been found to cause many other 
problems, such as, sleep deprivation, headaches. Irritability, vertigo and many more. It has 
also been found to Increase birth defects in animals located too close to wind turbines.
The us Army and the US Navy became concerned about the soldiers working around jet 
engines and conducted studies of their own and came up with the same conclusion, that it 
is indeed harmful to people! Even though we humans cannot hear below this wavelength of 
20 Hz it is a very real threat to our health and wellbeing. We cannot see infrared rays 
either but we understand the dangers of that very well.

Another concern is for our local Bald Eagle nest. This nest is located less than 1 mile of 
the closest proposed wind turbine and there will be a line of turbines positioned so the 
eagles will have to fly through them to get to the reservoir where they commonly fish.
This nest has been productive for the twenty years that we have lived here and I am not 
sure how long beforehand. Determining Whether Large Construction or Expansion 
Activities May Disturb Nesting Bald Eagles:
To avoid disturbing nesting bald eagles and their young it is recommend that you:
Maintain a buffer of at least 330 feet (100 meters) between your activities and the nest 
(including active and alternate nests), or if a similar activity is closer than 330 feet, then 
maintain a buffer at least as far from the nest as the existing tolerated activity,



Within 660 (200 meters) feet of the nest, restrict any clearing, external construction or 
landscaping activities to outside the nesting season (i.e., outside the nesting season is from 
August through January. The nesting season in the Northeast is generally from mid- 
December to June. Maintain established landscape buffers that screen the activity from 
the nest.

Our bat population will also be affected, killing many of a protected species and a most 
important insect eradicator. They save farmers millions of dollars in insecticide. Studies 
have shown that bats do not even have to be hit by the blades. All they have to do is get 
too close to the low pressure area created by the spinning blades and it ruptures the blood 
vessels causing the bat to die. Big wind is very careful to mention that they do studies to 
place turbine out of bird migration paths and I am thankful for that, but they never 
mention the fact that they are still are one of the biggest if not the biggest killers of 
bats. My question is; how can we allow them to keep building these structures that is 
already known to kill so many bats-a PROTECTED SPECIES? If I or another individual 
were to kill one bat the law would be all over us wanting to fine us hundreds of dollars, but 
they should be allowed to build these turbines already knowing that it will destroy 
hundreds of bats? I for one do not think they should.

Declining property values is also an important concern. Studies have been done in the 
Paulding and Wan Wert area where there Is already a wind farm, and they have determined 
that property value has decreased by 25% to as much os 40%! Of course big wind tells 
that they are not affected at all, another LIE. I have never heard or read anyone say 
they just dream of saving their money, so they can move out to the country and build a 
house under these 650 foot giants with giant blades spinning all around them. It Is 
ridiculous to even entertain such a notion! It would be like living in the middle of an 
industrial park. But yet that Is exactly what they want us to do so they can turn a profit. I 
do not think that our rights to a quiet and peaceful life in the country should be infringed 
upon so just a few can profit. With declining property values and less property tax being 
paid because of it. How is this supposed to be a benefit to the schools? It seems that the 
taxes they promise to pay the schools would just be a trade off from the loss of property 
tax that they have created.

I feel that our beautiful sky lines need to be saved. With fewer and fewer wild and open 
places to live in and be enjoyed, I do not feel that our few remaining places in northern 
Ohio should be desecrated for the purpose of erecting these unsightly giants, where 
insufficient wind exists anyway. I would much rather hand down a beautiful open 
countryside to my children and grandchildren than a spraying ugly wind turbine Industrial 
PARK (not wind FARM as they like to use.) Included in the next paragraph is an excerpt 
from a study of land use for producing electricity. Wind turbines are shown to be the least



efficient of all, as well as, destroying the natural beauty of the land for mile and miles and 
miles.

The Nature Conservancy published a paper titled "Energy Sprawl or Energy Efficiency: 
Climate Policy Impacts on Natural Habitat for the United States of America." The report 
determined that nuclear energy Is the least land-intensive, as it requires only 1 square mile 
to produce 1 million megawatt-hours per year, enough electricity for about 90,000 homes. 
To produce the same amount of energy, the report determined that geothermal energy 
requires 3 square miles, coal requires 4 square miles, natural gas needs 8, petroleum needs 
18 and bio-fuels (corn and others plants) require up to 500. Wind farms require more than 
30 square miles. In sum, green energy will require at least 128,002 square miles of new 
land to meet current goals by 2030, according to The Nature Conservancy. Let's put this 
into perspective, we could line 300 miles of mountaintops from Chattanooga, Tenn., to 
Bristol, Va., with wind turbines and still produce only one-quarter the electricity we get 
from one reactor on one square mile at the Tennessee Valley Authority's Watts Bar 
Nuclear Plant.

"Wyoming Cov. bave Freudenthal sent a letter to the state's senate in which he wrote". 
Seemingly every acre ... is up for grabs in the Interest of "green, carbon-neutral 
technologies", no matter how "brown" the effects are on the land. It’s like taking a 
shortcut to work through a playground full of school children and claiming "green" as a 
defense, because you were driving a Toyota Prius. I do not think truer words were ever 
spoken.

Another concern about wind farms is the Karst geology of Ohio. Karst is a landform that 
develops on or in limestone, dolomite, or gyp-sum by dissolution and that is characterized 
by the presence of characteristic features such as sinkholes this also, involves 
underground mine location points of Ohio, which the extent is unknown. The groundwater 
flows north through this system of fractures, voids, and partings and emerges (is 
discharged) at the surface about fourteen (14) miles (23 Kilometers) north of the caverns 
in the vicinity of the village of Castalia. The presence of artesian springs, seeps, free 
flowing wells and wetlands characterize this area. The famous Blue Hole at Castalia is but 
one of many springs in this discharge zone. Water alone can dissolve salt and gypsum but 
limestone, dolomite and marble are much less soluble and require acidic water to initiate 
this natural process. Carbonic acid is a mild naturally occurring acid that is present in 
groundwater. This acid is created when water falling through the atmosphere absorbs 
small amounts of the carbon dioxide present there. As this slightly acidic rainwater 
percolates through the soil it absorbs additional carbon dioxide and becomes more acidic. 
This more highly concentrated weak acidic solution (carbonic acid) readily dissolves calcite



which is the principle mineral in limestone and marble and an important mineral in dolomite. 
I have attached a map of the Karst formation of Ohio.
I implore you to say no to the wind turbines and preserve our quality of life and our 

pristine countryside!!

Sincerely,
Bob & Ruby C. Klotz 
1017 DogtownRd 
Monroeville, OH 44847



OHIO KARST AREAS
Karst is a landform that develops on or in limestone, dolomite, or gypsum by dissolution and that is characterized by the presence of characteris

tic features such as sinkholes, underground (or internal) drainage through solution-enlarged fractures (joints), and caves. While karst landforms and 
features are commonly striking in appearance and host to some of Ohio’s rarest fauna, they also can be a significant geologic hazard. Sudden collapse 
of an underground cavern or opening of a sinkhole can cause surface subsidence that can severely damage or destroy any overlying structure such as 
a building, bridge, or highway. Improperly backfilled sinkholes are prone to both gradual and sudden subsidence, and similarly threaten overlying 
structures. Sewage, animal wastes, and agricultural, industrial, and ice-control chemicals entering sinkholes as surface drainage are conducted directly 
and quickly into the ground-water system, thereby posing a severe threat to potable water supplies. Because of such risks, many of the nation’s state 
geological surveys, and the U.S. Geological Survey, are actively mapping and characterizing the nation’s karst regions.

The five most significant Ohio karst regions are described below.

BELLEVUE-CASTALIA KARST PLAIN BELLEFONTAINE OUTLIER

The Bellevue-Castalia Karst Plain occupies portions of northeastern 
Seneca County, northwestern Huron County, southeastern Sandusky 
County, and western Erie County. Adjacent karst terrain in portions of 
Ottawa County, including the Marblehead Peninsula, Catawba Island, 
and the Bass Islands, is related in geologic origin to the Bellevue-Castalia 
Karst Plain. The area is underlain by up to 175 feet of Devonian carbonates 
(Delaware Limestone, Columbus Limestone, Lucas Dolomite, and Amher- 
stburg Dolomite) overlying Silurian dolomite, anhydrite, and gypsum of 
the Bass Islands Dolomite and SaKna Group.

The Bellevue-Castalia Karst Plain is believed to contain more sinldioles 
than any of Ohio’s other karst regions. Huge, irregularly shaped, closed 
depressions up to 270 acres in size and commonly enclosing smaller, circu
lar-closed depressions 5 to 80 feet in diameter pockmark the land between the 
village of Flat Rock in northeastern Seneca County and Castalia in western 
Erie County. Surface drainage on the plain is very limited, and many of the 
streams which are present disappear into sinkholes called swallow holes.

Karst in the Bellevue-Castalia and Lake Erie islands region is due 
to collapse of overlying carbonate rocks into voids created by the dissolu
tion and removal of underlying gypsum beds. According to Verber and 
Stansbery (1953, Ohio Journal of Science), ground water is introduced 
into Salina Group anhydrite (CaSO,,) through pores and fractures in the 
overlying carbonates. The anhydrite chemically reacts with the water to 
form gypsum (CaS0/2H20), undergoing a 33 to 62 percent increase in 
volume in the process. This swelling lifts overlying strata, thereby opening 
fractures and creating massive passageways for conduction of greater vol
umes of ground water through the Silurian Bass Islands Dolomite and into 
underlying Salina Group strata. Gypsum, being readily soluble in water, 
is dissolved, creating huge voids. Overlying carbonates then collapse or 
break down, leaving surface depressions similar to those resulting from 
roof failure of an underground mine.

DISSECTED NIAGARA ESCARPMENT

The dissected Niagara Escarpment of southwestern Ohio includes the 
largest single area of karst terrain in the state and the greatest number of 
surveyed caves. It also is estimated to include the second-largest number of 
sinkholes in the state. The area is underlain by Silurian rocks of the Peebles 
Dolomite, Lilley Formation, Bisher Formation, Estill Shale, and Noland 
Formation in Adams, Highland, and Clinton Counties and the Cedarville 
Dolomite, Springfield Dolomite, Euphemia Dolomite, Massie Shale, Laurel 
Dolomite, Osgood Shale, and Dayton Formation in Greene, Clark, Miami, 
Montgomery, and Preble Counties. The Peebles-Lilley-Bisher sequence and 
the CedanoUe-Springfield-Euphemia sequence constitute the Lockport Group.

Most karst features along the Niagara Escarpment in southwestern 
Ohio are developed in Lockport Group strata. More than 100 sinkholes and 
caves developed in the Lockport have been documented in the field, and 
more than 1,000 probable sinkholes in the Lockport have been identified 
on aerial photographs, soils maps, and topographic maps. As with most 
karst terrain, sinkholes developed on the Niagara Escarpment commonly 
show linear orientations aligned with prevailing joint trends in the area. 
The greatest concentration of sinkholes on the escarpment is south of the 
Wisconsinan glacial border in southern Highland and Adams Counties, 
where highly dissected ridges capped by Silurian carbonate rocks rise 150 
to 200 feet above surrounding drainage. IlUnoian till in these areas is thin 
to absent, and soils are completely leached with respect to calcium and 
calcium-magnesium carbonate. Such geologic settings are ideal for active 
karst processes, as downward-percolating, naturally acidic rain water is 
not buffered until it has dissolved some of the underlying carbonate bed
rock. Other significant karst features of the Niagara Escarpment include 
small caves in escarpment re-entrants created by the valleys of the Great 
Miami and Stillwater Rivers in Miami County.

The BeUefontaine Outlier in Logan and northern Champaign Counties 
is an erosionaily resistant “island” of Devonian carbonates capped by Ohio 
Shale and surrounded by a “sea” of Silurian strata. Though completely 
glaciated, the outlier was such an impediment to Ice Age glaciers that 
it repeatedly separated advancing ice sheets into two glacial lobes—the 
Miami Lobe on the west and the Scioto Lobe on the east. Most Ohioans 
recognize the outlier as the location of Campbell Hill—the highest point 
in the state at an elevation of 1,549 feet above mean sea level.

Although it is not known for having an especially well-developed karst 
terrain, the outlier is the location of Ohio’s largest known cave, Ohio Cav
erns. The greatest sinkhole concentrations are present in McArthur and 
Rushcreek Tbwnships of Logan County, where the density of sinkholes in 
some areas approaches 30 per square mile. Sinkholes here typically occur 
in upland areas of Devonian Lucas Dolomite or Columbus Limestone that 
are 30 to 50 feet or more above surrounding drainage and are covered by 
less than 20 feet of glacial drift and/or Ohio Shale.

SCIOTO AND OLENTANGY RIVER GORGES

The uplands adjacent to the gorges of the Scioto and Olentangy Riv
ers in northern Franklin and southern Delaware Counties include areas 
of well-developed, active karst terrain. These uplands also are among the 
most rapidly developing areas of the state, which means karst should 
be a consideration in site assessments for commercial and residential 
construction projects.

The Scioto River in this area has been incised to a depth of 50 to 100 
feet into underlying bedrock, creating a shallow gorge. The floor, walls, 
and adjacent uplands of the gorge consist of Devonian Delaware and Co
lumbus Limestones mantled by up to 20 feet of Wisconsinan till. Sinkhole 
concentrations up to 1 sinkhole per acre are not uncommon in Concord, 
Scioto, and Radnor Townships of Delaware County. The sinkholes range 
in diameter from about 10 to 100 feet and commonly are aligned linearly 
along major joint systems.

The Olentangy River is approximately 5 miles east of the Scioto River 
in southern Delaware County and occupies a gorge that is narrower and 
up to 50 feet deeper than the Scioto River gorge. The floor and the lower 
half of the walls along the Olentangy gorge are composed of Delaware and 
Columbus Limestones, the upper half of the walls is composed of Devonian 
Ohio and Olentangy Shales mantled by a thin veneer of glacial drift. Karst 
terrain has developed along portions of the gorge in a manner similar to 
karst terrain along the Scioto River.

ORDOVICIAN UPLANDS

The Ordovician uplands of southwestern Ohio are the location of 
surprisingly well-developed karst terrain despite the large component 
of shale in local bedrock. Numerous sinkholes are present in Ordovician 
rocks of Adams, Brown, Clermont, and Hamilton Counties.

The carbonate-rich members of the Grant Lake Formation (Bellevue 
and Mount Auburn), Grant Lake Limestone (Bellevue and Straight Creek), 
and the upper portion of the Arnheim formation are the Ordovician units 
most prone to karstification; however, the shale-rich (70 percent shale, 
30 percent limestone) Waynesville Formation also has been subjected to 
a surprising amount of karst development in southeastern Brown and 
southwestern Adams Counties, just north of the Ohio River.
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OHIO KARST AREAS
The Northeast portion of Seneca County is part of the Bellevue-Castalia 

Karst Plain. “It Is believed to contain more sinkholes than any of Ohio’s oth
er karst regions.” “While karst landforms and features are commonly striking 

in appearance and host to some of Ohio’s rarest fauna, they also can be a 

significant geologic hazard. Sudden collapse of an underground cavern or 

opening of a sinkhole can cause surface subsidence that can severely dam
age or destroy any overlying structures." CLICK LINK HERE

The Bellevue-Castalia Karst Plain is believed to contain more sinkholes 

than any of Ohio’s other karst regions. Huge, irregularly shaped, closed 

depressions up to 270 acres in size and commonly enclosing smaller, 
circular-closed depressions 5 to 80 feet in diameter pockmark the land 

between the village of Flat Rock in northeastern Seneca County and 

Castalia in western Erie County. Surface drainage on the plain is very 

limited, and many of the streams which are present disappear into sink
holes called swallow holes.
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Silurian- and Devonian-age carbonate bedrock overlain 
by less than 20 feet of glacial drift and/or alluvium

Silurian- and Devonian-age carbonate bedrock overlain 
by more than 20 feet of glacial drift and/or alluvium

Interbedded Ordovician-age limestone and shale overlain 
by less than 20 feet of glacial drift and/or alluvium
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by more than 20 feet of glacial drift and/or alluvium
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Recommended citation: Ohio Division of Geologicai Survey, 1999 (rev. 2002, 2006), Known and probable karst in Ohio: Ohio Department 
of Natural Resources, Division of Geological Survey Map EG-1, generalized page-size version with text, 2 p., scale 1:2,000,000.
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Testimony of Kurt Lease 

5251 E. County Rd. 16 

Tiffin, OH 44883 

Ohio Power Siting Board

Republic Wind Public Hearing September 12, 2019 

Case # 17-2295-EL-BGN 

Members of the Board,

My name is Kurt Lease. I object to this project because of the unsafe conditions that will result from 

building these turbines, and because of the lack of input allowed by the local citizens.

One of the safety issues is the impact the turbines will have on air ambulances. 1 have been a member 

of the Bloom Township volunteer fire department for 21 years. Our department has responded to many 

accidents where air ambulances have had to land on scene to evacuate the wounded. This Is often 

under less than ideal weather and visibility conditions. Turbines will most certainly prevent some on 

scene landings. I can tell you from experience that these accidents can be gruesome. I have personally 

called for an air ambulance at an auto accident and was later told that the victim would not have 

survived had the air ambulance had been delayed. Being able to land a helicopter on scene is many 

times the only thing that can save lives.

At the very least someone is going to have to build and maintain several helicopter landing pads in select 

areas throughout the project that patients can be moved to with a ground ambulance. Shouldn't the 

wind company have to pay for that instead of taxpayers? But even then, the extra time and extra 

moving of trauma victims will cost lives over time.

Another safety issue is Injury by the turbines themselves. The old saying of "Good fences make good 

neighbors" Is a good way to look at this subject. It Is now public knowledge that large wind turbines can 

and do have blade failures. 3800 per year is the number often quoted. The blade throw workshop held 

by the Power Siting Board earlier this year was a real eye opener for everyone. Now we know that 

pieces of blade, large enough to cause severe injury, fly hundreds of feet farther than the current 

setbacks used in the design of this project. With that type of information shouldn't the board be



considering longer setbacks than the minimums the Ohio Revised Code currently define? How can this 

project be given the go ahead knowing it is putting public safety at risk? Why is there no mention of this 

known blade throw safety hazard in the staff report?

Today's "public hearing" is supposed to be the time when the board receives input from the public. We 

would hope that you might consider what we have to say, especially our concerns about public safety. 

But the staff released its report 3 weeks ago. How can you say our input means anything to you at all? 

This entire process makes no sense. You make your decisions with no input from the people who will 

have to live inside the projects for several decades, and you don't even consider our safety. How can you 

expect us to do anything other than oppose the plan? It should be no surprise to see us trying as hard as 

we can to defend our homes and families. You know the turbines are dangerous at the distances drawn 

on the plans. Please make public safety the number one priority on your list by moving them to a safe 

distance. Make sure something is done to help the air ambulance issue. I have personally volunteered 

my time to help protect our citizens and wouldn't think twice about doing again If asked. Now it's your 

turn to do the same. You have no higher duty than to protect the people of Seneca County and Ohio.

Thank you.

Kurt Lease



OPSB#17-2295-EL-BGN

On August 28.2017, Rhonda Zerman, her mother, Patricia and ! spoke with Apex employees at their Bellevue office to 
discuss our situation. Apex had informed us that the lease held by Patricia Heuring Zerman for 1 turbine on land 
surrounding our building lot was to expire in 2018, so they wanted Patricia to re-sign. We verified with these employees 
that Patricia would not be re-signing and wanted out of her contract. Sometime later, I was told that the contract would 
expire November 30, 2018. But on November 29, 2018, Patricia received a “Project Commencement Notice”, extending 
the Apex lease.

We only decided to build our home there, knowing the contract for the turbine would expire November 2018! Needless to 
say. we were devastated to learn, as part of the Republic Wind project. Apex intents to erect a 602’ turbine, directly 
behind our new home. At this point, we were well into the process of building on our 1.7 (non-participating) acres.

All of us need your help!

We need you to listen to the warnings from the people already effected by Infrasound, shadow flicker, vibration, lights, 
etc., causing sleep disruption, headaches, vertigo, nausea and the ever- growing list of other health issues. Unlike traffic, 
planes, and other sources of intermittent noise, the turbine noise level is continuous. The current setbacks are certainly 
insufficient for the infrasound generated by 602 foot wind turbines!

We need you to hear the negative effects on wildlife. With the growing number of deaths from the West Nile virus, why 
would we want wind turbines killing large numbers of bats, which could help protect us by keeping the mosquito 
population down? Or with this area being a global migration area, they could cause devastating bird kills. (The ^ex bird 
studies were done outside of the migration time.)

We need you to hear about the failure rates of these turbines, which wind companies ignore. An average of 3,800 blade 
failures each year! Who will be available when repairs are needed? To what company will Apex have sold this and their 
other projects as soon as they are established? Who will be available to put out the fires caused by these failed 
monstrosities? Due to the height of these turbines, the fires must be allowed to bum themselves out. But there must also 
be concern when this burning debris falls to the ground, especially near wooded areas and dry farm fields!

We need you to consider, if tragedy should strike in this area, how will emergency medical transport reach individuals 
forced to live too near the turbines? There must be consideration given not only to the intemjpted radio transmissions of 
Jaw enforcement, medical transport and weather reporting, but to the altered flight patterns of life flight. There will be 
times that emergency air transportation will not be able to fly In areas where they are needed! Life flights cannot land 
within 1.5 miles of a turbine, which will severely impact their response times for emergencies.

Will peoples’ lives be lost to 'Big Wind's Experiments"?

We need you to consider the fact that of the 50 proposed wind turbines in the Republic Wind project, 27 are located on 
karst features. What options are available to these rural families when our wells are contaminated?

Not only Is this project destroying property values and the equity in owner’s homes, they have no regard for the potential 
safety and/or health issues of the families who will be forced to live within unsafe distances of these turbines. There are 
also risks of blade throws that could be up to 5,000 feet, far surpassing the current setback laws!

The vsnnd companies should not be allowed to have such disregard for human health and safety!

All property owners should be allowed a voice in these decisions! Please consider the views of those property owners 
who want to live a peaceful “country life” without endangering their family’s health and safety.

Please consider the safety of human lives in your all of your decisions.

Thank you for your time,

Jeff Gates and Rhonda Zerman
Owner of property located on Twp Rd 138, Republic OH

September 5,2019
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CASE 17-2295-EL-BGN 

Republic Wind

Tom and Shelley Smith 

11376 E. TR 8 

Republic, Oh 44867 

To: Ohio Power Siting Board

As residents of Reed Townsfeip in Seneca County we are a^gainst the Repubiir 

Wind Project. We have healih and safety concerns due to infrasound, EMF, blade 

throw, shadow flicker and the fragile karst, lo this area. There are also corvceros of 
Life Flight being able to access our area if these 600 ft. turbines are built. This 

project wiW change our }andscape foreh*er; iwe are a rorat coavmofty not an 

industrial park. Had we know® this could be in our future we would have never 

chosen to live In this area. If OlAt has health, safety or inonet Issoes rhieto
this project, who will be responsible - Apex, leaseholders the powers who allowed 

ft? Shou/dn't we aii have a vatce in something that so heaviiY can affect oar 

family's future? We ask that you deny the Republic Wind Project.

Thank You for your ti

Tom and Shelley Smith
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CASE 17-2295-EL-BGN 

Republic Wind

Bryan Stacklin 

210 S. Main St. 

Attica, Oh 44807

To: Ohio Power Siting Board

As a resident of Seneca County I am against the Republic Wind Project. The 

majority of the residents in the project area are against these projects. We have 

health and safety concerns due to Infrasound, blade throw, shadow flicker and 

the fragile karst in this area. This project will harm our wildlife, negatively affect 
our home values and scar our rural landscape. We ask that you deny the Republic 

Wind Project.

Thank You,

Bryan Stacklin
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Good afternoon. Judge and members of the Ohio Power Siting Board. I am Krista Beck and I reside 

at 11304 Strecker Rd, Bellevue, Ohio. I have a vested interest in the Republic Wind Project because 
I am the 6^^ generation of my family to live in Groton Township, Erie County which is also a part of 
the Bellevue/Castalia Karst Region.

In-depth studies performed by The ODNR Division of Geological Survey and Division of Water revealed 

that the Bellevue/Castalia Karst Region has:

• The largest sinkholes in the state by perimeter, volume, area, and axis..
• More than 1,000 verified sinkholes
• Highly developed "sinks" because of the ancient lakes and underlain gypsum evaporates and 

increased bedrock fracturing from multiple glacial events in the area
• Higher dissolution activity and merging of sinks that create larger sinks than other areas
• Less than 20 feet of glacial drift or none at all which..."makes this area prime for karst 

development."

According to the Ohio Department of Transportation's report on Standard Operating Procedures for 

Drinking Water Resources, the Bellevue/Castalia Karst encompasses 13 public water systems ( and 

thousands of private resident wells) that use the karst area as a drinking water source.

Geological Survey's new online, interactive karst map provides a critical tool to show how massive the 

Bellevue/Castalia Karst Region is, and how we cannot use arbitrary boundaries such as township, county 

or wind project lines to separate one area of this karst region from all the other connecting sink holes, 
aquifers and springs. The karst is an interconnected system from southern Seneca County, through 

Sandusky, Huron, and Erie Counties, all the way to Sandusky Bay and Lake Erie.

The historic Bellevue flood of March 2008, that lasted for more than 50 days, which was extensively 

studied and documented, is a prime example of how interconnected the karst underground water 
systems are. The attached map (Figure 1) was created to illustrate this point and was constructed by 

overlaying 2 different maps.

l.The first map (blue area) is Figure 6 from the report entitled "Ground Water Induced Flooding 

in the Bellevue Ohio Area Spring and Summer 2008" written by the Divisions of Water and Geological 

Survey.
httDs://geosurvev.ohiodnr.gov/portais/geosurvev/PDFs/Karst/Be{levue Final Report.pdf

2. The second part of the map is from an interactive turbine map that was created on Google 

Maps by using the coordinates that Republic Wind provided for the proposed turbine sites. (45 /50 

proposed turbines sites are shown due to the scale of the maps)
httPs://www.google.com/maps/d/u/0/viewer?mid=ltV 4EOL7OXua6CLW93e5lxEISzakGF84&ll=41.201 

99588354031%2C-82.9125813337223&z=12



The blue area of the map shows what the ODNR's Final Bellevue /?eporf determined the ground water 
contribution zone to be for the 2008 flood event. This area encompasses approximately 57,000

acres.

You can see that ground water from the southern part of the karst region, and more than 10 miles 

away from Bellevue, contributed to the flood that encompassed the city proper, York Township to 

the northwest and Groton Township to the north. The most striking aspect is that 32 of the 

proposed Republic Wind Turbines sit directly in the ground water contribution zone!

It is impossible for us to ignore the risks of erecting dozens of massive Industrial Wind Turbines into our 
vulnerable, unpredictable, and sometimes destructive karst region. It will affect all of us who live within 

the karst region.

The geologists that wrote the Final Bellevue Report made recommendations that "Local government 
agencies should consider mandating no permanent structures within the areas that flooded."

Even the Ohio Division of Geological Survey states, "Karst...is a geological hazard that Ohioans must live 

with. As with any geological hazard, however, the risks to property and health from living on karst can 

be greatly reduced by using common sense and maintaining a sense of respect for both the power and 

vulnerability of the environment."

Erecting turbines in the most developed karst region in the state makes no sense!

On behalf of all the citizens who live within the Bellevue/Castalia Karst Region, and have experienced 

firsthand its unpredictability and It's destruction, I ask the Ohio Power Siting Board to deny the Republic 

Wind Project.

Respectfully,

Krista Beck fIim
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Figure X. Froposeci Rej3ut>lic Wind Turbines in Bellevue 
Karst

GROUNDWATER INDUCED FLOODING IN THE BELLEVUE OHIO AREA
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Tiffin-Seneca Economic Partnership

19W. Market St.. Suite C 
Tiffin. Ohio 44883

Written Comments Regarding Seneca Wind Project
Republic Wind Public Hearing 
Case 17-2295-EL-BGN 
September 11, 2019

Ohio Power Siting Board 
180 East Broad Street 
Columbus, OH 43215

Dear Ohio Power Siting Board:

I hereby submit this letter and the following Statement on the Economic Development Benefits of Wind 
Projects as written comments in Case 17-2295-EL-BGN, Republic Wind LLC's application to construct a wind 
farm in Seneca County. Given the length and complexity of this document, written testimony is our choice for 
providing input in this case. As described by the OPSB, the proposed Republic Wind Farm would be situated on 
leased private land in Adams, Pleasant, Reed, Scipio, and Thompson townships in Seneca County. The facility 
would consist of up to 47 wind turbines with a total generating capacity of up to 200 megawatts.

As the organization tasked with leading economic development in rural Seneca County, the Tiffin-Seneca 
Economic Partnership was asked to provide a statement for the Board of Seneca County Commissioners 
throughout 2018, and after several months of due diligence, research, and reflection, we produced this 
thoughtful 87-page document which on January 7, 2019 was submitted to them and which then became a 
public document. The Seneca Wind project and its economic development benefits are addressed specifically 
within this document, as are the context, caveats, and limitations of our assertions and conclusions.

In summary, we estimate the Republic Wind project would generate an estimated $1,764,180 annually in tax 
revenue to be distributed among more than 20 public entities. This would total $52,925,400 over 30 years. It 
would also create 10 new permanent, full-time operational jobs at an average wage of $28.85 per hour. The 
investment and tax revenue are substantially higher than the average industrial expansion in Seneca County.

This submission has been provided as part of us fulfilling our dual role as an economic development 
organization with respect to wind projects, as agreed upon by our Board of Directors and Executive 
Committee. One, to provide traditional economic development services to all legal business. Two, to serve as a 
subject matter expert on the economic development benefits of economic development projects. The written 
comments submitted fall within this second area and are a true statement of the facts as we know them with 
respect to the benefits of this project. The statement also describes the assumptions and limitations of our 
analysis.

It is also important to note for the record that the Tiffin-Seneca Economic Partnership has taken a neutral 
stance with respect to this project and other wind projects, meaning we are not advocating for or against it as 
being in the public interest. The project and its multiple impacts are complex and multifaceted, and we are



neither in a position to speak authoritatively on issues outside of economic development benefits, nor is that 
our role, as defined by the Board of Trustees.

If you have any questions about our testimony and/or if you think we could be helpful in any way, please do 
not hesitate to contact me by email at zak^tiffinseneca.org or by cell at 419.912.1150.

Best regards,

David R. Zak 
President & CEO
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1. Introduction
Throughout 2018, there has been a lot of discussion about the pros and cons of wind power in Seneca County, 
specifically about the risks, costs, benefits, and value of the two industrial wind turbine developments proposed by both 
Apex and sPower in Seneca County for 2019. sPower submitted their application to the Ohio Power Siting Board on July 
16, 2018. Apex just resubmitted their amended application on December 26,2018.

At the official request of the Seneca County Commission, the Tiffin-Seneca Economic Partnership (TSEP) has been asked 
to issue a statement on the economic development benefits of these wind projects. This document serves as that 
statement, which TSEP reserves the right to revise. It seems an opportune time, as Apex has just resubmitted.

Although much of the information we are providing here regarding those benefits is publicly available, we understand it 
can be helpful to have in one place. Additionally, we are providing as part of this statement comments about the 
qualifications of the descriptions of those benefits (what it does and does not include) as well as a description of our 
organization and its past and current strategy development and activities with respect to wind energy since 2014.
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1.2 Content Outline
The first main part of this statement (Section 2-Projects & Benefits) will provide information on the companies (Section 
2.1), the projects (2.2), economic impact studies (2.3), tax revenue (2.4), jobs (2.5), comparable projects (2.6), and 
aggregate numbers. This is done using a traditional economic development approach.

The second main part of this statement (Section 3 - Considerations) will provide comments on what is and (more 
importantly) what is not included and/or discussed in the first main part (Projects & Benefits), as well as caveats and 
qualifiers. It discusses benefits versus costs (3.1), incentives (3.2), different types of benefits (3.3), temporary v. long
term benefits (3.4), geographic consideration (3.5), sophistication level of the analysis (3.6), information availability and 
stability (3.7), as well as our best efforts (3.8).

The third main part of the statement (Section 4 - Organizational Context) provides comments on the Tiffin-Seneca 
Economic Development Partnership and its Interaction with strategy and activity connected with wind energy. It 
differentiates between community and economic development (4.1), discusses the current community development 
plan (4.2), describes the Tiffin-Seneca Economic Partnership (TSEP, formerly SIEDC) (4.3), discusses the current 
"Comprehensive Economic Development Strategy" (CEDS) generally (4.4), discusses the CEDS on wind specifically (4.5), 
and provides a sense of how TSEP uses the CEDS as well as a quick outline to the strategy developed and some activities 
performed since 2015 (4.6).

2. Projects & Benefits
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2.1 Company Descriptions
We often do profiles and basic research on the companies looking to do projects, and here is some basic information on
the companies together with excerpts of an article for each on the companies' activities in northwest Ohio.

Apex Clean Energy
• "Apex Clean Energy, Inc. builds, owns, and operates utility-scale wind and solar power facilities. The company 

provides facility layout, turbulence, wake, development cycle, pre-development, construction contracting, 
interconnection design, transmission system design, site civil design, systems engineering, geotechnical, turbine 
selection, procurement, project financing, interconnection agreement, and power purchase agreement services. 
It offers its services in Kansas, Colorado, Wyoming, New York, and Texas, as well as in the Netherlands. The 
company was founded in 2008 and is based in Charlottesville, Virginia. Apex Clean Energy, Inc. operates as a 
subsidiary of Apex Clean Energy Holdings, LLC." (Bloomberg)

• "Apex Clean Energy is a renewable energy firm that develops commercial-scale wind and solar energy facilities. 
Apex Clean Energy's headquarters is in Charlottesville, Virginia. Apex Clean Energy has a revenue of $15M, and 
232 employees. Apex Clean Energy has raised a total of $519.3IV1 in funding. Apex Clean Energy's main 
competitors are Invenergy, Geronimo Energy and Terra-Gen. As of December 2018, Apex Clean Energy has 2.7K 
fans on Facebook and 387 followers on Twitter." (Owler)

• The company has 64 renewable energy projects listed on their website, of which ten are solar and the remaining 
wind. Ten of those projects are in the Midwest and three In Ohio (Emerson Creek Wind (listed as Erie and Huron 
Counties), Emerson West Wind (Seneca County), and Republic Wind (Seneca County). (Apex)

• Recent News affecting Ohio - Excerpts from S&P Global Intelligence (November 14, 2018), "Apex Clean Energy 
cancels Ohio wind project; suit filed over setback law."

o Citing an unfriendly business climate for wind energy development in Ohio, private developer Apex 
Clean Energy Inc. has backed away from plans to build the Long Prairie Wind project, 

o The 600-MW wind farm planned for Van Wert and Mercer counties was to be complete in November 
2022, according to S&P Global Market Intelligence data. The company said in a statement that Ohio’s 
current policy environment "creates unnecessary market barriers for wind energy" and has made 
investment in the state a "highly risky proposition." 

o Wind energy advocates have blamed a 2014 state law that nearly tripled the property line setback 
distance to roughly 1,300 feet for slowing wind farm development in the Buckeye State. Attempts to 
ease the siting rules have failed, and Democratic gubernatorial candidate Richard Cordray, who wanted 
to do away with the requirement, lost the Nov. 6 election to Republican Mike DeWine, the state's 
attorney general.

o Apex Clean Energy said its Ohio portfolio would provide hundreds of millions of dollars in local revenue 
and school funding to the state along with a low-cost power source. "Unfortunately, the state's current 
anti-business policies are making it necessary for us to reduce our investment exposure in the state and 
to choose which of our projects we continue to advance in Ohio." 

o The company also pointed to challenges presented by the transmission system around Van Wert and 
Mercer counties, in western Ohio bordering Indiana, for the decision to shelve the project. Apex Clean 
Energy said the decision will allow the company to direct more attention and resources to other Ohio 
projects, which include the 300-MW Emerson Creek Wind Project and 150-MW Firelands Wind Farm in 
Huron County, and the 197.4-MW Emerson West Wind Project and 198-MW Republic Wind Farm in 
Seneca County. The neighboring rural counties are in northern Ohio."

sPower
• sPower, an AES and AlMCo company, is the largest independent solar developer in the United States. 

Headquartered in Sait Lake City with offices in San Francisco, Long Beach and New York City, sPower owns and 
operates more than 150 utility and commercial distributed electrical generation systems. sPower has deployed 
more than $2 billion of capital for its solar and wind projects. With more than 13 GW between operating,
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construction and pipeline, sPower is actively buying select utility-scale renewable assets in virtually any stage of 
development in the United States. {Business Wire)

• sPower, an AES and AlMCo company, is the largest private owner of operating solar assets in the United States. 
sPower owns and operates a portfolio of solar and wind assets greater than 1.3 GW and has a development 
pipeline of more than 10 GW. sPower is owned by a joint venture partnership between The AES Corporation 
(NYSE: AES), a worldwide energy company headquartered in Arlington, Virginia, and the Alberta Investment 
Management Corporation, one of Canada's largest and most diversified Institutional investment fund managers. 
(sPower)

• sPower develops, owns and operates utility and commercially distributed electrical generation systems for 
developers and landowners. sPower was founded in 2012. sPower's headquarters is located in Salt Lake City, 
Utah, USA 84106. It has raised 1.3B in 3 rounds. The latest round was in Nov 2016. Some of sPower's investors 
include CIT Bank, CoBank ACB and Rabobank. sPower's CEO, Ryan Creamer, currently has an approval rating of 
97%. 100% of the Owler community believes sPower will IPO. sPower has an estimated 250 employees and an 
estimated annual revenue of 30.0M. (Owler)

• The company has more than 150 renewable energy projects, with 66 operational US utility energy and 53 US 
distributed generation projects listed on their website. Two of the utility energy projects are wind and the rest 
are solar. None are in Ohio. (sPower)

• Recent News affecting Ohio - Excerpts from Norwalk (Ohio) Reflector (Nov. 21, 2018), "Plans unveiled for 
Emerson Creek Wind Farm near Norwalk"

o Plans for the massive Emerson Creek Wind project — in the works since 2009 — were unveiled to the 
public last week during an open house at the Bronson Norwalk Conservation League, 

o Apex is the developer of the Emerson Creek project and the Republic Wind project being developed 
mostly in Seneca County and in Sandusky County's York Township. It also is the developer behind a 
project scheduled to be unveiled a year from now, the Honey Creek wind farm that'll be proposed 
mostly for Crawford County and a small part of Seneca, 

o Seneca also is home to the Seneca Wind project proposed over five of that county's townships by Utah- 
based sPower.

o Each of the projects consists of about 65 to 85 turbines. Republic Wind and Seneca Wind are both
expected to have the capacity to produce 200 megawatts of power. About 1,000 homes can be powered 
for every megawatt of electricity, depending of course on the size of homes and the time of year. And 
just because a wind farm has a capability of generating 200 mw doesn’t mean it always will, 

o That doesn't make it Ohio's largest, but it puts it near the top of the list with others, such as the Blue 
Creek Wind Farm in Paulding and Van Wert counties, which has a rated capacity of 304 mw, and one in 
Hardin County that has a rated capacity of 300 mw. A cluster of four on Timber Road in Paulding County 
have a combined rating of nearly 425 mw generated by 182 turbines, 

o About three-quarters of the Emerson Creek project fails within Huron County, and most of the rest is 
planned for Erie County.

o Only three of an expected 84 turbines associated with that project are expected to be in Seneca County, 
(Apex's John) Arehart said.

o Apex wants to begin erecting Emerson Creek turbines in early 2020 and have them operational by the 
fall of that year, then have its Honey Creek project operational by the end of 2021, Arehart said, 

o A revised version of the Republic Wind project will be released at an open house in December, 
Montague said.

o Matt Butler, Ohio Power Siting Board spokesman, said an administrative judge is setting dates for the 
Seneca Wind hearings, which are expected to be in January. Emerson Creek's formal application must be 
made to the siting board within three months now that Apex has had an open house, 

o Once the applications are in hand, the power siting board typically gives projects six to nine months of 
review before commencing hearings, he said.
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2.2 Key Project Numbers
The two projects being considered in this statement are the Apex Republic Wind project and the sPower Seneca Wind 
project. The Emerson Creek and Honey Creek projects are not being discussed here.

Apex Republic Wind (from OPSB filing, December 2018)
• Investment: $400 million investment (this figure from Republic Wind website; project-specific information kept 

confidential in all applications submitted to the OPSB, Including the most recent)
• 50 turbines, not to exceed 200MW, over a 24,000-acre project area
• 30-year commitment
• 10 long-term operations jobs
• Started by Apex in August 2010
• Amended application filed with the OPSB in December 2018
• Construction to begin October 2019, if approved

sPower Seneca Wind (from 2018 OPSB application and website)
• Investment: $280 million ($175 million in turbines, $60 million in construction and electrical materials, $30 

million in labor, $15 million in project development costs)
• 85 turbines, generating 212MW, located within 56,900 acres
• 30-year commitment
• 8-10 long-term operations Jobs
• Acquired from Exelon in 2017, who had purchased it from John Deere previously
• Application filed with the OPSB in July 2018
• Public hearing scheduled February 19, 2019; adjudicatory hearing scheduled March 6, 2019
• Construction would have been slated to begin in Q2 of 2019, if the OPSB would have issued a certificate in 

December 2018.

2.3 Economic Impact Studies
Both projects have economic impact studies as part of the application, and we are mentioning them here and 
summarizing the results.

Apex Republic Wind (p.25 of Appendix G)
• Syracuse, New York-based EDR Environmental Services performed the analysis using the National Renewable 

Energy Laboratory's (NREL's) Jobs and Economic Development Impact (JEDI) Land-based Wind model. It was 
completed in December 2018.

• Conclusions (p. 25 of Appendix G):
o The socioeconomic effects of the Republic Wind Farm, when assessed in light of regional and local 

economic trends, will have a positive impact on the communities within the Study Area and across the 
State of Ohio. Lease payments, short- and long-term job creation, and PILOT revenues will benefit 
private landowners, businesses and taxing jurisdictions. The Facility is not expected to generate 
significant expenditures on behalf of these beneficiaries; therefore, it will have a positive impact on the 
social and economic conditions of these communities and across Ohio, 

o 1. Total Statewide Economic Benefit: The construction of the Republic Wind Farm is expected to 
produce $41.1 million in employment earnings and $112.2 million in total economic output. 
Subsequently, each yearthe Facility is operational it is expected to generate approximately $2.3 million 
in earnings and $5.9 million in total economic output, 

o 2. Statewide Employment Benefits: During the construction period, the Facility is expected to support 
demand for a total of 753 onsite, supply chain, and induced employment positions. It is expected to 
support a total of 41 positions during each year of its operation.
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o 3. Land Lease Revenue; The development of the Facility will result in $[Redacted] in annual lease 
payments made to participating landowners.

o 4. Property Tax Revenues: Construction of the proposed Republic Wind Farm will increase local 
government revenues through payments in lieu of taxes (PILOTs). Though the agreements outlining 
these payments are not yet finalized, it is estimated that annual PILOT revenues could amount to 
approximately $1.2 million to $1.8 million to be distributed to local taxing jurisdictions."

sPower Seneca Wind (pp. 35-38, Study Appendix C)
• Matt Dadwell of Pasadena, California-based Tetra Tech did the economic impact analysis on behalf of sPower for 

the application using the National Renewable Energy Laboratory's (NREL's) Jobs and Economic Development 
Impact (JEDI) Land-based Wind model.

• Conclusions (p. 12 of Appendix C):
o "The preceding analysis estimates the economic and fiscal impacts associated with construction and 

operation of the proposed Project at the local (Seneca County) and state levels. Impacts were estimated 
for each geographic area, state and county, using separate JEDI Wind Models. The results of this analysis 
indicate that construction and operation of the Project would provide direct employment for residents 
in Seneca County and elsewhere in-state, as well as support economic activity elsewhere in the local and 
state economies.

o Overall, construction of the Project is estimated to support 795 total (Project Development and On-Site, 
Turbine and Supply Chain, and Induced) jobs in the State of Ohio, and approximately $46.7 million in 
labor income, with total economic output of approximately $132.6 million. In Seneca County, Project 
construction is estimated to support approximately 49 total jobs and approximately $2.4 million in labor 
income, with total economic output of approximately $7.6 million. Construction impacts would be one
time impacts that would occur only during construction.

o Operation of the Project is estimated to support approximately 39 total (direct, indirect, and induced) 
jobs in the State of Ohio and approximately $2.4 million in labor income, with total economic output of 
approximately $7.8 million. In Seneca County, Project operation is estimated to support approximately 
27 full-time jobs and approximately $1.2 million in labor income, with total economic output of 
approximately $4.6 million. These annual average impacts are expected to occur over the life of Project 
operation.

o Seneca Wind anticipates that it will make payments in lieu of real and personal property taxes in
accordance with the applicable statute (ORC 5727.75) and the Board of Seneca County Commissioners' 
Office 2011), with the Project estimated to generate $1.91 million in PILOT payments during its first year 
of operation, and each year thereafter. Seneca Wind also estimates that lease payments to landowners 
will total more than $20 million over the life of the Project."

2.4 Tax Revenue Generation
The Seneca County Auditor did an analysis in May 2018 with information provided from John Moran, then Project 
Manager for sPower, and Dalton Carr with Apex Clean Energy. The calculation sheets have been attached to this 
document, and the numbers have been interpreted below. The totals, even though the project information may have 
changed, line up with the estimates in the OSPB application. It is worth noting that according to the Ohio Department of 
Education via the Seneca County Auditor, the PILOT payments below do not impact any of the schools' funding formula. 
In addition, with two economic development organizations with which we spoke, they verified that the anticipated 
revenue came in.
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Taxing District

Republic
Wind Annual 
($ dollars)

Republic
Wind 30
Years($ 
dollars)

Seneca
Wind
Annual ($ 
dollars)

Seneca Wind 
30 Years ($ 
dollars)

Both
Projects 
Annual ($ 
dollars)

Both Projects
30 Years ($ 
dollars)

$1K to General Revenue 
Fund 196,020 5,880,600 205,310 6,159,300 401,330 12,039,900

County Genera! Fund 48,331 1,449,930 50,367 1,511,010 98,698 2,960,940

Opportunity Center 221,303 6,639,090 230,628 6,918,840 451,931 13,557,930

Bellevue Schools 325,001 9,750,030 325,001 9,750,030

Buckeye Central LSD 301,119 9,033,570 301,119 9,033,570

Clyde EVSD 60,588 1,817,640 60,588 1,817,640

Mohawak LSD 273,828 8,214,840 273,828 8,214,840

Old Fort LSD 81,178 2,435,340 81,178 2,435,340

Seneca East LSD 511,470 15,344,100 475,237 14,257,110 986,707 29,601,210

EHOVE Career Center 34,765 1,042,950 34,765 1,042,950

pioneer JVSD 22,508 675,240 22,508 675,240

vanguard JVSD 28,199 845,970 32,680 980,400 60,879 1,826,370

Adams Twp 46,112 1,383,360 46,112 1,383,360

Bloom Twp 38,933 1,167,990 38,933 1,167,990

Eden Twp 30,463 913,890 30,463 913,890

Pleasant Twp 6,133 183,990 6,133 183,990

Reed Twp 16,393 491,790 27,037 811,110 43,430 1,302,900

Scipio Twp 32,777 983,310 6,230 186,900 39,007 1,170,210

Thompson Twp 56,998 1,709,940 56,998 1,709,940

Venice Twp . . 14,865 445,950 14,865 445,950

Health District 7,632 228,960 7,952 238,560 15,584 467,520

Bellevue Library 7,813 234,390 7.813 234,390

Birchard Library 1,202 36,060 1.202 36,060

Mohawk Library . . 5,415 162,450 5,415 162,450

Seneca East Library 11,023 330,690 10,243 307,290 21,266 637,980

Tiffin-Seneca Public Library 1,725 51,750 1,725 51,750

Commission on Aging 7,632 228,960 7,952 238,560 15,584 467,520
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Mental Health & Recovery 17,807 534,210 18,556 556,680 36,363 1,090,890

County Park District 12,719 381,570 13,255 397,650 25,974 779,220

Attica Venice Cemetery . . 4,054 121,620 4,054 121,620

AVR Fire District 16,145 484,350 41,267 1,238,010 57,412 1,722,360

AVR Jt Ambulance District 7,452 223,560 19,047 571,410 26,499 794,970

Bloom-Scipio Amb District 7,766 232,980 10,844 325,320 18,610 558,300

Tax District Totals 1,568,164 47,044,920 1,642,480 49,274,400 3,210,644 96,319,320

Revenue Totals 1,764,180 52,925,400 1,847,789 55,433,670 3,611,969 108,359,070

2.5 Jobs
The maintenance and operation jobs, while not large in number compared with the investment, are very much worth 
mentioning, especially given the level of wages:

Republic Wind Seneca Wind Total-Annual Total - 30
Years

Operation Jobs 10 11 21 21

Anticipated Payroll S 600,000 $ 590,000 $1,190,000 $35,700,000

Average Salary $ 60,000 $ 53,636 $ 56,667

Average Wage $28.85 $25.79 $27.24

2.6 Comparisons to Other Projects
It might be helpful to compare these projects to other industrial projects for the sake of comparison. A couple of 
random examples provided here might be illustrative. Other projects can be found on our website at 
www.tiffinseneca.org.

AFS 2014 Expansion
• $16 million expansion at the Tiffin plant
• $8 million into a plant expansion; $8 million Into new equipment
• 24 new Jobs (140 maintained); $700,000 estimated new annual payroll.
• Community Reinvestment Area tax exemption on new construction; 100%, 15 years
• $191,000 estimated real property taxes, years 16-30. $2.87 million estimated over 30 years.
• No taxes on tangible personal property (equipment).

Church & Dwight 2016 Expansion
• $2.5 million expansion
• No new construction. New equipment and rail infrastructure.
• 20 new Jobs (215 maintained); $830,000 estimated new annual payroll.
• JobsOhio provided $170,000 in a Roadwork Development Grant; the Ohio Tax Credit Authority provided a 

$75,000 Ohio Jobs Creation Tax Credit; the Ohio Rail Development Commission provided a $100,000 grant.
• No new property taxes.

2.7 Aggregate Numbers (2014-2017)
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Also for context, it is worth mentioning that Seneca County has placed in the top ten percent of the country for 
economic development for three of the last five years (2014-2018) and in the top ten percent the other two years. This 
is a ranking of non-metro counties (576 in the US) and the number of significant private investment projects announced 
or completed in a year ($1 million or above in Investment, 20 or more employees, 20,000 or more square feet of new 
construction). In the 2014-2017 time frame, we saw $335 million in new investment and 1,400 new jobs. 2018 results 
have not yet been tabulated.

3. Considerations and Caveats
In addition to describing the context of the statement, both strategically and organizationally, it is also important to 
provide information on what this statement looks to provide and, very importantly, what it does not look to provide, so 
that it can be understood appropriately.

3.1 Benefits vs. Costs
The first qualifier of this statement is that it does not do any analysis of the "economic development costs," which is 
typical of economic development organizations. This is because historically, from a tax perspective, commercial and 
industrial development have been viewed as positive (use less in taxpayer-funded services than they provide in taxes), 
whereas residential has traditionally been viewed as negative (using more in services than they pay for in taxes.) This 
isn't to say that residential development is a "bad thing," it is often considered a very positive thing. It just doesn't 
typically "pay for itself." This is one of the reasons the public sector has helped fund economic development using 
taxpayer dollars, as private sector economic development generates additional net positive public tax dollars from the 
private sectorto pay for public services used by residents and businesses. This also doesn't mean that businesses don't 
use public services and that different types of business use different amount of services. An assisted living facility, for 
example, typically uses more EMS services than an industrial development. With a low number of employees, wind 
energy uses much less in EMS and other services in this regard. Another example of a cost is the impact of a project on 
other businesses, such as in the case of other restaurants when a new restaurant appears. We do not focus on these 
costs in this statement.

3.2 Incentives
Another type of "cost" often involved in economic development projects are incentives. A fundamental assumption that 
economic development organizations make with respect to tax incentives are that the tax incentives are a major factor 
and/or necessary in order to make the project move forward. In that sense, with very few exceptions, they are 
"exemptions" and not "abatements," meaning that there is not any existing tax revenue from the land is "foregone." 
instead, it is new revenue that is being "exempted" that wouldn't exist but for the project, in the case of grants (which 
do not apply here) and other incentives, some organizations (such as JobsOhio) run Return on Investment calculations to 
determine when they "break even," and when their projected net revenue is going to be over a certain term. Most 
economic development organizations with which we are familiar do not perform this kind of analysis.

Another aspect not considered or discussed here is the amount of the incentives, in this case the amount of the 
payment-in-lieu-of-taxes (PILOT) to be paid by the wind projects. Per discussions with the companies and in our 
estimation, these projects would likely not have developed without the Alternative Energy Zone (AEZ) incentive area put 
in place in Seneca County prior to 2012. The AEZ provides a pre-determined tax incentive level for any project that is 
appropriately qualified by the Ohio Development Services Agency. In addition, whether a different amount could have 
and/or should have been negotiated after the projects moved forward is a policy consideration not deemed within the 
scope of TSEP and therefore also not discussed here.

3.3 Types of Benefits
The second qualifier of this statement is that TSEP typically focuses on direct benefits and not indirect or induced 
benefits. This is also not atypical for economic development organizations, but it should be noted that economic 
modeling tools exist—and have been employed in this case by the wind companies—which seek to describe indirect and
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induced benefits (e.g., JEDI, IMPLAN). This qualifier differentiates between the different types of benefits economic 
impact models typically identify - direct, indirect, and induced benefits.

• Direct economic benefits {or impacts) are those which come from the expenditures directly related to the 
construction and operation of a business - jobs (wages and benefits for construction and operation of the 
facility), fixed capital asset investment (land, building, equipment), materials and supplies.

• Indirect benefits are the economic benefits created by businesses supplying the original business (their 
suppliers).

• Induced benefits are the economic benefits created by employees of the original business purchasing goods and 
services for themselves and their household.

With wind development, landowner payments that cycle back into the economy (they are a supplier of land) can be 
considered indirect economic benefits. For example. Apex has made public on their website that the Republic Wind 
project will provide $29 million in landowner payments. These are also not a focus of this statement. The project's 
application with the Ohio Power Siting Board does require an expert analysis of these benefits, so they will be 
mentioned in the Benefits section for additional context, and the studies is attached.

3.4 Temporary vs. Long-Term
Apex currently has on their website that the Republic Wind project will create 100 construction jobs. Construction jobs 
provide a direct economic benefit, but TSEP does not report on these jobs and their impact for a few reasons, the most 
important of which is that they are temporary. It does not mean that they are not important, just that they are only 
supported by the project for the time during construction. Most of our own analysis looks at a ten, twenty, or thirty-year 
time horizon, and this is typical for how we talk about the economic impact of other commercial and industrial projects. 
We are applying the same logic here. The project's application with the Ohio Power Siting Board does require an expert 
analysis of these benefits, so they will be mentioned in the Benefits, and the studies are attached.

3.5 Local vs. State/Federal
In addition, locally we do not consider statewide or federal impacts in what we discuss regarding specific projects, as 
generally those impacts do not affect the local economy in ways we can measure. For example, we do not report on 
statewide spinoff jobs, nor do we report on Ohio CAT (Consumer Activities Tax), income or sales tax. We do report on 
municipal income tax, property tax, and local sales and use tax. The project's application with the Ohio Power Siting 
Board does require an expert analysis of these benefits, so they will be mentioned in the Benefits section for additional 
context, along with the firm doing the study.

3.6 Simplified Estimates
This statement does not intend to provide a detailed tax analysis, but to provide basic information for the 
Commissioners' considerations. It also does not do net present value calculations on these benefits. It assumes the 
company and project will continue to pay its tax or payment-in-lieu-of-taxes (PILOT) obligations for the term of their 
commitment, which is also typical. We understand this is an assumption.

3.7 Information Availability & Stability
Project information can change overtime. This, too, is not unusual with longer-term projects, which industrial wind 
turbine developments tend to be. The nature and cost of the equipment purchased and investment to be made; the 
anticipated job numbers, types, and payroll can change. Some information is made publicly available, and some is not. 
We will be using publicly available information for this statement. The amount of the investment for the Republic Wind 
project, for example, has been redacted from the application submitted to OPSB, so we are using the best available 
public information to our knowledge, which is from their website.

3.8 Best Efforts
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We have used best efforts to put together some useful information for the Seneca County Commissioners at their 
request. We do not have access to sophisticated modeling, nor do we have expertise or ability to assess larger picture 
impact of this or any other industry and projects. We make no claim that this information has undergone rigorous 
vetting by economic modelling experts and/or that it encompasses all the various aspects involved in assessing the costs 
and benefits of these or any other particular developments. We also do not claim to be experts in tax matters and have 
either used our best efforts to estimate potential financial impacts and/or worked with other officials (e.g., Seneca 
County Auditor) to quantitatively assess impact.

4. Organizational Context

4.1 Community Development
One thing this document does not do is provide information on the community development impact and/or overall 
community costs and benefits of wind. This is not a function we perform within Seneca County generally. For purposes 
of clarification, it might be helpful to differentiate between economic and community development. Economic 
development can generally be understood as private businesses investing private capital for a private purpose (generally 
profit), resulting in the creation and/or retention of jobs.

Community development can generally be understood as the investment of public and/or private capital for a public 
and/or non-commercial purpose. Understood this way, community development is a much larger umbrella concept, 
which includes (among other things) things such as housing, environment, education, utilities, infrastructure, open space 
and recreation, and housing. The current plan in use is the 2001 Seneca County Comprehensive Plan Update (CPU), and 
it was facilitated by and managed by the Seneca Regional Planning Commission (SRPC). The SRPC is currently leading an 
effort to update the plan. Community development planning also informs but does not determine public community 
development policy, the determination of which is the role of government and elected representatives at various levels.

4.2 Comprehensive Planning
The CPU that is currently in place was adopted by the Seneca County Commissioners on April 7, 2001. The Columbus, 
Ohio-based firm Burns, Bertsch & Harris created the plan, and the SRPC, together with other stakeholders, contributed 
to its development. These plans are expected to have a 20- to 30-year life, and a new plan is currently being facilitated 
by the SPRC and created by CT Consultants. Section.6 of the current CPU discusses economic development in general 
terms, and it lists attraction as one of the strategies with the general comments, "Broaden and diversify the economic 
base of the County by seeking an appropriate mix of industrial, commercial, and office uses" (p. 6.11). This is further 
articulated in Section 9 (Strategic Implementation), as Strategy 1.1 "Increase the economic development potential of the 
County," and the sub-strategy 1.1.c "Broaden and diversify the economic base of the County by seeking an appropriate 
mix of industrial, commercial, and office uses." The plan does not mention wind or renewable energy specifically.

It does capture some principles in its goals in Section 3 (Goals and Objectives), and again in Section 9. Goal 1 is to 
"Maintain and enhance the standard of living for all citizens of Seneca County" (p. 3.1), and it includes along with 
economic development (Strategy 1.1, p. 3.1), other elements such as housing (Strategy 1.2), open space and recreation 
(Strategy 1.3), historic preservation (Strategy 1.4), and maintaining the rural character of the county (Strategy 1.5). Goal 
2 is to "Encourage growth that focuses upon existing urban areas and respects intrinsic values of the land" (p. 3.2). It 
includes encouraging growth within municipalities only (2.1), using growth management principles (2.2), farmland 
preservation (2.3), environmental protection (2.4), and intergovernmental cooperation (2.5). The third goal addressed 
infrastructure.

4.3 Tiffin-Seneca Economic Partnership
In contrast to the SRPC, the Tiffin-Seneca Economic Partnership (TSEP) is a 501c3 nonprofit created specifically in 1983 
to promote economic development in Tiffin and Seneca County, Ohio, and that purpose continues to be a driving force 
of its day-to-day mission, which is to facilitate economic development projects in Tiffin and throughout most of Seneca
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County, as well as downtown and community development projects within the City of Tiffin. We fulfill that mission using 
the strategic foundation of the 2011 Comprehensive Economic Development Strategy (CEDS), according to priorities 
determined annually by our members, and within strategic guidelines set every year by our Board of Trustees.

4.4 Comprehensive Economic Development Strategy (CEDS)
Unlike the much broader and community development oriented Comprehensive Plan Update, the CEDS is focused 
exclusively on economic development. The most current version (2011) replaced the previous CEDS developed in the 
mid-1980s and commented specifically on Its purpose in the document: "This strategy is intended to position Seneca 
County as a 'redevelopment area', as defined by the EDA {US Dept, of Commerce Economic Development 
Administration), and thus to make its political subdivisions eligible to apply from the EDA Public Works and other 
programs." It had the secondary function of providing a "demographic and marketing profile." The CEDS committee was 
made up of the following people, representing a cross-section of public- and private-sector leaders in Seneca County at 
the time.

4.5 CEDS and Wind Development
Although the CEDS was primarily created to fulfill federal requirements in order to enable the community to pursue 
federal funding, it does provide a strategic framework for economic development activities and is therefore relevant to 
context, importantly, it became the basis for TSEP (SIEDC at that time) strategic planning.

The CEDS does reference wind development. On page 38, one of the opportunities to grow the regional economic 
identified was “green business and practices, including development of wind farms and solar cells," which then was 
made into an objective in Goal 2 ("Attract new, diversified business activity to Seneca County"). This objective (Objective 
2.2) was "Target and devote resources to new and growing markets and new lines of business that are most likely to 
succeed," one of six markets appearing there was "green business and wind energy." Page 63 mentions "the potential 
development of wind farms within the County in the near future" (p. 63), which then is more fully explained as Priority 5 
under "Current Priorities," where it appears as "Preparation of County for Wind Farms."

That section is worth reprinting here in its entirety: "There has been considerable recent discussion of the development 
wind farms, involving a significant number of large wind turbines located on currently agricultural or non-productive 
property in Seneca County. Several companies have discussed wind farm development involving sixty to eighty turbines, 
in both the eastern and western portions of the county, with construction crossing county boundaries into Hancock 
County to the west and Sandusky Counties to the east

"While firm plans have not been made public, wind farm developers have been planning for their eventual development, 
and the County Commissioners have approved a resolution which makes the county an 'alternative energy zone' allowing 
wind, solar, and other energy companies eligible for state tax incentives. Preparation for these projects may require 
upgrading of local roadways to accommodate trucks. Thus, while the lack affirm plans makes public improvement 
planning difficult, the imminent development of these wind farms will undoubtedly require public improvements in the 
short term, to provide adequate transportation routes for the transport of turbine components. Design and funding for 
public improvements will likely be determined within a very short period of time, once projects and private investments 
are announced" (p. 69).

4.6 Strategy Development
In 2014, the CEDS, already three years old (and most strategic plans are built to be three-to five-year documents), was 
starting to approach the end of its "useful life" as literal roadmap. In order to extend its life and make it useful within a 
current context, TSEP developed a process whereby every fall the members would prioritize the nine goals of the plan, 
the Board would then evaluate the overall direction of the organization, and then the Board would spend some time 
thinking about the top priorities for next year. Out of this, the TSEP staff would create next year's scope of work and
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associated budget, which would then be discussed and approved by the Board of Trustees. This annual scope of work 
would, In essence, represent a current and workable tangible and actionable expression of the strategic plan.

This process has been followed every year, with strategic guidelines and a scope of work being developed preceding the 
calendar year of activity. The following Is a quick summary of the strategy developed through that process (in the 
preceding fail) as well as some of TSEP's (SIEDCs) activities during that year. The activities are included here (versus in 
another section) because it is easier to review them here in their strategic context:

2015
• Strategy - During the first year of the planning process (fall 2014), the members selected attraction (Goal 2) as 

the second most important goal for 2015, and the Board selected Objective 2.2 ("New Markets and Clusters") as 
the most important objective within that goal.

• Activities - TSEP's interface with the industry and the projects began in 2015, when we were first contacted by 
Apex to discuss proposed changes to setback requirements contained in House Bill 483, passed in 2014. Given 
the CEDS, the support of local state legislators like Bill Reineke, the limited nature of our participation, and the 
fact that it appeared this was needed to facilitate the project, we started to work on it.

2616
• Strategy - The following year (fall 2015), attraction was again ranked by members as the second most important 

goal. The metrics (strategies) picked for that year were attraction trips, cluster report and top 20 incentives 
information. The top four industries identified for attraction were: food processing and agribusiness; 
automotive; industrial machinery and equipment; and educational services.

• Activities
o SIEDC met periodically with Apex officials to receive updates.
o On April 3, SIEDC wrote a letter of support "to whom it may concern" for the Republic Wind project. The 

economic development benefit paragraph read: "The purpose of SIEDC is to help create and retain jobs 
and investment in Tiffin and Seneca County, and over the past thirty years, we've made a lot of progress. 
Republic Wind represents immediate and long-term benefits for Seneca County in both of our target 
areas. The construction phase will create hundreds of jobs and infuse millions of dollars in investment 
into the county. During operations, the community will benefit from sustained tax revenue to the county 
for local governments and schools, plus decades of procurement, jobs, and investment."

2017
• Strategy - Attraction was ranked the highest goal, with cluster plans (based on the aforementioned industries), a 

resource directory, and a cluster trip as the three top strategies, along with a resource expo and three retail 
attraction strategies.

• Activities
o Continued to work with Apex providing any requested traditional economic development services.
o June 7 - David Zak, along with economic development directors from Paulding, Fulton, Van Wert, Licking, 

Putnam and Medina Counties, spoke with state legislators about the economic development benefits of 
wind.

o October 18 - gave testimony to the Ohio Senate in favor of changing setbacks. From the testimony: "It 
(Apex Republic Wind project) would create hundreds of jobs during construction and infuse millions of 
dollars in Into the county. During operations, the community will benefit from sustained tax revenue for 
local governments and schools, plus benefit from decades of procurement, jobs, and investment."

2018
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• Strategy - in the fall of 2017, attraction fell to third, and the following strategies were identified specifically: 
branding, targeted industries, foreign direct investment, and university collaboration. In recognition of our 
previous activities and in order to ensure board support for Metric R read as follows: "We will continue to be a 
strong advocate for modifying the current wind turbine setback regulations in order to allow Apex and 
potentially other wind energy providers to invest."

• Activities
o Continued to work with Apex and started working with SPower to provide any requested traditional 

economic development services, 
o We met with S-Power for the first time during 2018.
o On April 11, we joined Ohio Rep. Bill Reineke, along with the Paulding County Chamber and Paulding 

County Economic Development, Seneca East Local Schools, and Seneca County Commissioner Holly 
Stacy, and others to comment on a new report "A Tale of Two Projects," which outlines the benefits of 
wind projects to Paulding County and how Seneca County has not been able to realize them, 

o In May, we started working on a paper describing the economic development benefits of wind. In the 
following months, we continued to get additional information regarding 

o in June, local state legislators stated they were not In support of changing the setback legislation and 
would not pursue it. In response, the SIEDC Board of Trustees affirmed SIEDC would continue to provide 
traditional economic development services for wind project, while no longer continuing to pursue a 
strategy of advocating changing legislation in order to help facilitate the project given the limits of our 
ability to advocate according to our legal counsel and given the lack of local state legislative support, 

o On July 25, we held our semi-annual Member Briefing, and one point of the presentation mentioned 
some of the challenges SIEDC faces as an organization, including in working with the wind industry. We 
affirmed that we would provide traditional economic development services in a nondiscriminatory way 
to all legal businesses, including the wind industry. This does not include legislative advocacy, which is 
not a traditional economic development service. We made this same presentation publicly to Tiffin City 
Council and the Seneca County Commission.

o In the fall of 2018, we assisted SPower find an office in downtown Tiffin, and we attended the ribbon 
cutting for the office on December 13. We also shared a press release they had prepared, as we 
traditionally do with all businesses.

o December-we drafted this document on our historical strategy, activities and economic development 
benefits.

2019 (next year)
• Strategy

o In the Fall 2018 Member Survey, attraction (Goal 2) fell to fourth and then was not discussed in-depth at 
the annual board retreat, which focused on brainstorming for the top three priorities (workforce, 
infrastructure, and retention and expansion). The resulting approved scope for next year is very 
operational and tactical in nature, with improved service delivery, improved stakeholder management, 
and more resources being the three overarching goals, 

o It is worth mentioning that the Board approved the following delineation of our mission - what we do 
and what we do not do: "The mission of TSEP (what we do to fulfill our purpose) is to facilitate projects. 
We do work on other activities, but they all in some way help us facilitate more projects and/or facilitate 
them more effectively. Accordingly, TSEP will not (as a general rule) manage community events, 
participate in legislative advocacy, take on any new intensive grant administration (without additional 
resources), take on controversial positions, and/or serve as a 501c3 'umbrella' organization for 
community events and initiatives."

• Activities - start on January 2, 2018, but they will include providing traditional economic development services 
to Apex and SPower.
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4.8 Official Statements
Since 2014, the TSEP (SIEDC) Board of Trustees has not made or approved any official public statements supporting or 
opposing any particular industry on its merits or any particular projects in terms of their overall and/or community 
development impact. It has, though, consistently affirmed a neutral and nondiscriminatory approach to providing 
traditional economic development services to all legal businesses.

5. Conclusions
The two projects under consideration would potentially generate a significant amount of tax (PILOT) revenue - $108 
million over 30 years and they would create almost 20 new, full-time jobs paying almost $60,000 per year. Caveats and 
qualifiers about this statement are described throughout this document.

The Tiffin-Seneca Economic Partnership (TSEP) has been assisting the facilitation of the wind projects since at least 2015. 
It has been involved with the Comprehensive Economic Development Strategy and used it as a strategic foundational 
document since the fall of 2015, along with many others, that targeted wind energy and assisted in the creation of the 
Alternative Energy Zone (AEZ) in October of 2011. That AEZ has attracted wind development and has resulted in the 
current two (and potentially more) project moving forward. It is our view that without the AEZ, those projects would not 
have come to Seneca County.

We sincerely hope that this statement and the information contained therein is beneficial, helpful and meets your 
needs. In addition, if more specific or expert is desired, we would be happy to work with you as appropriate to identify 
additional ways that additional information could be provided or procured, including, but not limited to, identification of 
consultants with needed expertise, the creation of a Request for Proposal (RFP) and/or management of the RFP and 
selection process, and management of a study.
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EXECUTIVE SUMMARY

This socioeconomic report is prepared in support of the proposed Republic Wind Farm (Ihe Facility”), a wind-powered 

electric generation facility In Sandusky and Seneca Counties of the State of Ohio (See Figure 1). The Fadlity will 
consist of 50 turbines, along with access roads, electric collection cables, a Facility substation, laydown yards for 
construction staging, an operations and maintenance (O&M) fac%, and up to three meteorologicai towers. The Facility 

layout is Illustrated in Figure 2. The energy generated at the Facility wl delver power to a single point of 
interconnection (POl) on the exfstteg Frenront Center - Tiffin Center 138 kiloyott (kV) transmission line. The Facility 

will have an installed capacity of up to 198 megawatts (MW) and will deliver up to 640,000 megawatt-hours (MWh) of 
electricai power to the regional power grid. Constniction is scheduled to begin in 2020.

The focus of this report Is to assess the potential socioeconomic impacts of this Faciity on local municipalities within a 

5-mile radius from the Facility ("the Study Area”; see Figure 1), as well as across the State of Ohio. This involves a 

review of the past and current demographic and economic characteristics and trends in the Study Area, which includes 

23 municipalities, and (where applicable) those of the greater region. The regional economy surrounding the Study 

Area is shaped in large part by the agricultural industries of Erie, Huron, Sandusky, and Seneca Counties as well as 

the mettopoltfan areas in northern Ohio and terther afield. Potential impacts including those to employment, earnings, 
and overall economic output resulting from Facility construction and operation are assessed in tight of socioeconomic 

conditions within the State of Ohio and the Study Area.

In short, the Republic Wind Farm is expected to produce a positive economic impact throughout the state and on the 

communities within the Study Area. Through lease payments to private landowners, short- and long-term job creation, 
and tax payments to each participating taxing jurisdiction, the Facility will supply a revenue stream to each of these 

jurisdictions without requiring significant services or expenditures on their behalf.

Republic Vtflnd Farm 
Socfoeconom/c Report-REDACTED
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Part I: Introduction

This socioeconomic report is prepared in support of the proposed Republic Wind Farm (“the Facility"}, a wind-powered 

electric generation facility in Sandusky and Seneca Counties of the State of Ohio (See Figure 1). The Facility will 
consist of 50 turbines, along with access roads, electric collection cables, a Fadity substation, laydown yards for 
construction staging, an operations and maintenance (O&M) ^c8rty, and up to three meteorological towers. The Facility 

layout is Illustrated in Figure 2. The energy generated at the Facflify wi defiver power to a single point of 
interconnection (POl) on the existing Fremont Center - Tiffin Center 138 kilovolt (kV) transmission line. The Facility 

will have an Installed capacity of up to 198 megawatts (MW) and will deliver up to 640,000 megawatt-hours (MWh) of 
electrical power to the regional power grid. Construction is scheduled to begin in earty 2020.

This analysis examines estimated Impacts to the state and local economy generated from the construction and 

operation of the Facility. It Includes a review of existing demographic and economic charaderistics in the area, as well 
as several trends affecting both. When such compar^n is informative, state and federal demographic and economic 

data are also included. Unless noted otherwise, the Study Area for this report includes the following 23 municipalities 

in Erie, Huron, Sandusky, and Seneca Counties; all of which are found wholly or partially within a 5-mile radius of the 

Facility (the Study Area):

Village of Green Springs* • Jackson Township

Village of Republic • Liberty Township

City of Bellevue' • Lyme Township

City of Clyde • Norwich Township

City of Tiffin • Pleasant Township

Adams Township • Reed Township

Ballville Township • Sdpio Township

Bloom Township • Sherman Township

Clinton Township • Thompson Township

Green Creek Township • Townsend Township

Groton Township • Venice Township

Hopewell Township • York Township
*Note: The Village of Green Springs is geographically split between Sandusky and Seneca Counties. The City of 
Bellevue Is geographically split between Erie, Huron, and Sandusky Counties

Republic Wind Farm 
Soc/oeco/iom/c Report -REDACTED
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Part II of this report provides an examination of popuIaOon trends within the State of OMo and the Study Area, from 

1990 through 2010, including projected population growth through 2030. In addition. Part II provides data regarding 

theciviGanlaborforcefbr2016bystateandcoun^(latestdataavailable). Partlllreviewsthe^esofpotential^acts 

that could be experienced throughout 6ie region, inctudHig those regarding hous'ng demand, commerctai and industrial 
employment 3nd transportation networirs. Part IV describes the methods of anaiy^ of potential economic benefits 

provided wittun this report, including m omview of the Job and Economic Development Impact (JEDI) Wind Model. 
This model was created by MRG & Associates, under contract with the National Renewable Energy Laboratory and is 

an industry standard for economic impact fovestigation. This is followed by the JEDI results (Part V), which describes 

the jobs created by the constniction and operation of the Fadtity, as well as a summary of payments to landowners as 

a result of land leases for turbines. Part VI reviews potential Impacts of the Facility from the perspective of local taxing 

jurisdictions. The findings of this report are summarized In Part VII, which Is followed by a bibliography of cited sources 

in Part VIII.
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Part II: Socioeconomic Profile

1. Population trends
Census data reveals that these cornmuniGes have experienced a varied history of small population powth and decline 

over the past two decades. The 2015 population for the State of Ohio aid Erie, Huron, Sandusky, and Seneca Counfies 

Is shown in Table 1 below. Ohio showed an kicrease in populatkm between 2000 and 2015, however, the counts m 

the study area each experienced an overall decrease of equal or Ngher magnitude between the same duration. Huron 

County experienced the smallest annual rate of population decrease (-0.1%) while Erie and Seneca Counties 

experienced the greatest overall decrease in population, at an annual rate of 0.3%. As indicated in TaUe 2, many of 
the local municipalities also demonstrate a general decrease m popidation from 2000 to 2015. Notable exceptions 

include more urban settings, such as the Village of Green Springs, which expenenced a population increase at an 

annual rate of 3.0% over the same time span. The Ct^ of Tiffin is the largest of the 23 munidpalHies within a 5-mle 

radius of the proposed turbmes and has experiencoi only a small decline of growth (-0.1% annual rate) (Table 2).

Table 1: Population Trends

County 2000 Pop. 2010 Pop. 2015 Pop.
Annual Rate 
of Change 

(2000-2015)
Est2030

Pop.
% Change 
2015-2030

2017
Population

[ienaity
(people

perequ»e
mile)

Erie County 79,551 77,079 76,141 -0.3% 72,942 4.2% 297.5
Huron County 59,487 59,626 58,937 -0.1% 58,394 -0.9% 119.4
Sandusky
County 61,792 60,944 60,187 -0.2% 58,642 -2.6% 146.6

^neca
County 58,683 56,745 55,929 -0.3% 53,361 -4.6% 101.1

State of Ohio 11,353,140 11,536,504 11,575,977 0.1% 11,805,281 2.0% 285.3

densities from American Commun^ &irvey 1-Year Estimates 2017. Projections derived fron each jurisdiction's constant annual rate of change 
between 2000.2015.

For the purposes of this report, the trends experienced by each community from 2000 to 2015 are expected to continue 

regardless of whether the proposed Facility is built. Over the next decade, the total population within the Study Area 

Is projected to increase by 1.3% from 2015 to 2025, from 70.791 to 71,702; mirroring the projected statewide increase 

of 1.4% during the same time span. Meanwhile, county population projections are expected to decline between the 

same time span. Seneca County Is projected to experience the greatest decrease In population (-3.4%) from 2010- 
2025, white Huron County Is projected to experience only a -0.7% decline in population during the same time span 

(see Table 1).
Republic Wind Farm 3
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Table 2: Population Projections

Jurisdiction wHhln iHMIles 
Ratttusot Facility

2000
Pop.

2010
Pop.

2015
Pop.

Annual
I^pf
Change

(20d0-21M5)

EsL
2030
Pop.

%Change
201^2030

2016
Population 

Density 
(people per 
square mile)

C%ofB^levue 8,193 8,282 8,109 -0.1% 8J)26 -1.0% 1,335
Cf^ of Clyde 6,064 6,325 6,305 0.3% 6,560 4.0% 12022

City of Tiffin 18,135 17,963 17,793 -0.1% 17/160 -1.9% 2,577.7
Adams Township 1,337 1,320 1,435 0.5% 1,544 7.6% 106.9
BalMlle Township 6,395 5,985 5,911 -0.5% 5,479 -7.3% 175.1
Bloom Townsh^) 1,937 1,799 1,591 -1.2% 1,329 -16A% 43.3
Cttiton Township 4,188 4,109 4,052 -02% 3,922 -32% 130.6
Green Creek Townships - 3,646 3,520 -0.7% 3,172 -9.9% 1162
Groton Township 1,384 1,427 1,344 -02% 1,306 -2.9% 51.1
Hr^ewellTovmshfp 2,874 2,774 2,725 -0.3% 2.587 -5.1% 79.8
Jackson Township 1,609 1,608 1,702 0.4% 1,803 5.9% 48.0
Lib^Town^ip 2,340 2,035 2,184 -0.4% 2,043 -6.5% 57.0
Lyme Township 968 853 690 -1.9% 516 -252% 35.6
Noiwich Township 1,072 1,070 1,176 0.6% 1,295 102% 35.8
Pleasant Township 1,685 1,635 1,397 -1.1% 1,176 -15.8% 36.3
Reed Township 949 848 820 -0.9% 715 -12.8% 20.7
Scipk) Township 1,831 1,729 1,704 -0.5% 1,590 -6.7% 47.2

Sherman Township 501 510 405 -1.3% 334 -17.5% 24.1
Thompson Township 1,422 1,443 1,446 0.1% 1,471 1.7% 37.2
Townsend Township 1,670 1,620 1,327 -1.4% 1,079 -18.7% 40.8
Venice Township 1,871 1,758 1,737 -0.5% 1,617 -6.9% 43.6

York Township 2,512 2,532 2,516 0.0% 2,520 0.2% 762

Wlage of Green Springs 599 736 902 3.4% 1,483 64.5% 1,5672
\flllage of Republic 614 549 661 0.5% 713 7.9% 13.1
TotaP 69,536 71,927 70,791 0.1% 72,079 18% N/A

Source: U.S. Census Bureau, 2000 arxf ^10 Decennial Census and American Commur% Survey 5*Year Estates 2011-2015. Projections 
d^ved from each Jurisdiction's constant annual rate of change between 2000-2015. Population denotes fiom American Communl^ Survey 1- 
YearEsOmates2016.

' Denotes that enfi^ did not exist as currently structured as of April 1,2010, Census % change is caicidated from 2010-2015 
^Totals caicutated by formula, may reflect rounding errors
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Allhough constaiction employment related to the construction of the Facility will be substantial, this employment is 

relatively short term and is not expected to result In the permanent relocation of constructkrn workers to the area; 
therefore, the Fadtity is not anticipated to generate significant population growth within the Study Area. The number 
of potentia) short- and long-term employment opportunities associated with the construction and operation of the Facility 

is (Tiscussed in further detail below.

2. Employment statistics
Table 3 illustrates the size of the local labor force in counties located either whol^ or partially within 5 miles of the 

proposed Fadlity, as well as the broader State of Ohio. The total annual unemployment rate for Sandusky and Seneca 

Counties has been relatively consistent with that of the state over the last two years; however, the total annual 
unemployment rate for Erie and Huron Counties has been slightly higher compared to that of the state. AnrHiai average 

unemployment rates have decreased both statewide and countywide from 2014 to 2016. Table 4a through Table 4e 

illustrates employment figures in the State of Ohio and Erie, Huron, Sandusky, and Seneca Counties broken down by 

sector for 2015.

Table 3: Local Labor Force and Unemployment

Place Labor
Force Employed Unemployed Unemployment

rate
Unemployment 

rate, 2015 
(annual)

Unemployment 
rate, 2014 
(annual)

Erie County 37,127 35,100 2.027 5.5% 5.5% 6.4%

Huron Counfy 27,864 26,063 1,801 ' 6.5% 6.6% 8.0%

Sandud^ County 30,608 29,465 1,443 4.7% 4.8% 5.7%

Seneca County 27,164 25,855 1,309 4.8% 4.8% 5.7%

State of Ohio 5,713,088 5A30,790 282,298 4.9% 4.9% 5.8%
Note: Not Seasonally Adjusted; Source: U.S. Bureau of Labor StafisUcs, 2016.
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Table 4a: Employment and Payroll by NAICS Sector fn the State of Ohio

NMCS code description
Paid employeos for pay 
period Including March 

12,2015
F/rat'quarforpayrolJ

($1,000)
Annual payroy

($im
Total

est^Bshiiwnts

Tot^ for al sectors 4,719.985 52,632,423 213,161,303 251,668
AgricuHiffe, forestry, fishing 
and hunting U04 8,631 39,876 269

Mining, quarrying, and oil and 
gas extraction 12,932 209,203 782,917 743

UtiHies 23.839 772,706 2,334,102 667
Construction 179,883 2,139,534 10,690.2(» 19,731

Manufacturing 663,884 9,079,228 38.324A28 14,139

Wholes^ trade 235,573 3,588,415 14,334,142 14.035

Retail trade 565,140 3,521,203 14,591,663 36,339
Tr^portafon end 
warehousing 171,286 1,902,972 8,103,911 7,448

Informafion 84,415 1,472,345 5,770,568 3,752
Rnanceand insurance 241,764 5,486,773 18.452,171 17,247
Real estate and rental and 
leasing 65,324 839,757 3,144,738 10,075

Profes^nal, sc^enfific^ and 
technical services 250,042 3,924,804 16,715,335 24,087

Management of companies and 
enteiprtees 150,099 4,165,339 15,062,999 2,186

Administrative and support and 
waste management and 
remediation services

397,326 2,874,844 12,629,484 13,526

Educational swmes 120,934 820,867 3,369,061 3,089
Health care and social 
assistance 824,772 8,466,783 35,979,928 28,976

Arts, entertdnment, and 
recreation 67,047 480,459 2,442,370 3,766

Accommodation and food 
services 461,895 1,580,929 6,927,919 23,697

Other services (except public 
administration) 202,085 1,295,507 5.456,190 27,493

Industries notda^rfied 541 2,034 9,296 403
Source; U.S. Census Bureau, 2015
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Table 4b: Emplc^ment and Payroll by NAICS Sector in Erie County

code description
Paid emifioye^ for 

pay period including 
March 12.2015

Hrst-quarterp^roll
($1,000)

Annual p^N 
($1,000)

Total
estabisimients

Total for ^sectors 30,596 261,881 1,152,632 1354
^culture, forestry, fishing and 
himfing a D D 3

Mining, quanying, and oil and 
gasextracfion 115 522 2,867 5

Utilifies b D D 5
Construction 782 8,596 46,306 130

litenufocheing 6,718 81,201 334,553 97
Wholesaie trade 1,151 12,840 57,368 67
Ret^l trade 4,683 24,899 108,351 306
Transportation and 
war^iousinq 618 5,963 26,666 44

Information 466 3,877 15,919 20
Rnanceandnsurance 624 9,876 36,739 111
Real estate and rental and 
leasing 272 2,186 9,774 70

Professional, scientific, and 
tedinlcal services 623 8,602 35,667 112

Management of companies and 
enterprises 198 2,816 10,935 13

Administrative and support and 
waste management and 
remediation services

611 4.248 21,754 80

Educafional services 356 2,029 8,349 25
Health care and sodai 
assistance 4,886 46.861 201,401 221

entertainment, and 
recreation 1,272 20,713 106,854 71

Accommodation and food 
services 6,017 19,665 97,837 267

Other set>dces (except ptdrlic 
administrafion) 1,134 5,377 23,546 204

Induces notdasdfied 7 19 24 3
a: 0-19 employees 
b: 20-99 employees
D: WiOihdd to avdd disclosing data for Individual companies; data are Included In higher level totals. 
Source: U.S. Census Bureau, 2015
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Table 4c: Employment and Payroli by NAICS Sector In Huron County

NAICS code description
Pafdemptoyeesfor 

pay period including 
March 12,2015

Rnt^uaiter payroll 
($1,000)

Annual payroS 
($1,000)

Total
estabOshments

Total for al! sectors 16,689 145,737 668,873 1,132
Agriculture, forestry, fishing and 
hunting a D D 2

Mining, quarrying, and oil and 
gas extraction - - - -
Utilities b D D 3

Construction 1135 13530 96336 128

Manufactunng 4895 53,647 231,826 86

Wholesale trade 631 6,764 30,745 49

Retail bade 2,157 12,227 52,130 174
Transportation and 
warehousing 798 8,651 39,183 38

Information 135 1,607 6,731 17

Finance and Insurance 428 4,878 18,711 72
Real estate and rental and 
leasing 143 965 4,127 43

Professional, sdentific, and 
technical services 406 3,306 13,984 80

Management of companies and 
enterprises b D D 2

Administrative and support and 
waste management and 
remediation services

371 1,749 8,354 39

Educational services 85 330 1,455 10
Health care and social 
assistance 2743 27,162 115,889 98

Arts, entertainment, and 
recreation 110 717 3,590 16

Accommodation and food 
services 1,555 4,036 18,370 111

Other services (except public 
administration) 986 4,750 20,282 163

Industries not classified a D D 1
a: 0-19 employees 
b: 20-99 employees
D; WUiheld to avoid disclosing data for Indlvidua! companies; data are Induded In higher level totals. 
Source; U.S. Census Bureau, 2015
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Table 4d: Employment and Payroll by NAICS Sector In Sandusl^ County

NAICS code descilptipn
Paid employee for 

pay period inclucKng 
Manli12,2015

RretHiifaiter payroll 
^1.000)

Annual p^li 
($1,000)

Total
esfobBafNnents

Total for all sectors 23,195 199,723 848,385 1,321
AflricutbJie, forestry, fishing and 
hunting 4 36 736 4

Mtolng, ^nying, and oil and 
gasexbectkKi c D D 3

UtHittos 43 1021 3752 4
Construction 951 8,820 50,951 145

Manufactoring 9,031 98,612 406,383 106

Wholesale trade 699 7,696 31,861 53

Retail trade 2,491 14,558 60,862 197
Transportation and 
warehousing 915 9,831 42,732 56

Information 144 1,266 5,497 12
Finance and Insurance 488 5,581 21,429 79
Real estate and rental and 
leasing 166 1,063 4,345 37

Profosslonal, sdentlfic, and 
technical services 404 3,612 15,089 77

Management of ccHrrpanies and 
enterprises 129 2,197 10,360 5

Administrative and support and 
waste management and 
remediation services

736 5,645 23,072 60

Educational services 65 267 1,136 9
Heaitiicare and social 
assistance 3,467 25,906 108.764 176

Arts, entertainment, and 
recreation 254 887 4,726 24

Accommodation and food 
services 1,983 5,105 23,744 120

Other services (mcept public 
administration) 1,049 4,924 20,948 153

Indusbies notdassrfied a D D 1
a: 0-19 employees 
c; 100*249 emfdoyees
D: Withheld to avcM disclosing data for individual companies; data are deluded In hi^r level totals. 
Source: U.S. Census Bureau, 2015

Republic Wind Farm 
Socfoeconom/c Report -RBDACTED

Page 28



Table 4e: Empk^ment and Payroll by NAfCS Sector In Seneca Coun^

NAIC5 code dsscdptkm
Paid eaqitoyees for 

payperi^inctuding 
March 12,2015

Flrst-quaifer payroll 
($1,000)

Annual payioB 
($1,000)

Total
eslabttshmeats

Total for an sectors 17,109 135,030 571,777 1,128
Agricultuie, forestry, fislung and 
hunting b D D 2

MINng, quarrying, and ol and 
qasexbac&on 59 569 3,000 S

Utilities 101 2153 7699 7
Construction 849 7,914 42,559 117

Manufacforing 4^08 49,430 197,917 72

Wholesale trade 821 9,328 39,169 52

Retail trade 2,315 14,305 57,401 168
Transportation and 
warehousing 559 5,088 22,629 51

Information 137 1,095 4,228 13
Finance and Insurance 409 5,251 20,931 66
Real estate and rental and 
leasing 79 516 2.306 27

Professional, scterdific, and 
technical services 385 2,803 11,869 66

Management of compartf^ and 
enterprises 81 1,410 6,814 7

Administrative and support and 
waste management and 
remediation services

325 2,180 11,018 39

Educational services 1697 9,624 40,030 11
Health care and sodal 
assistance 2,680 15,755 69,789 137

Arts, entertainment, and 
recreation 187 403 2,194 16

Accommodation and food 
services 1,389 3,546 16,009 106

Other ser>dces (except public 
administration) 805 3,447 15,121 163

Industries not classified 2 16 69 3
te 20*99 employees
D: V\fithheld to avoid disclosing data for Individual companies; data are Included in higher level totals. 
Source; U.S. Census Bureau, 2015
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Part III: Regional Development Impacts

The regionai economy surrounding the Study Area Is shaped in large part by Ore a^icultural Industries of Erie, Huron, 
Sandusky, and Seneca Counties. While the Study Area is predominantiy rural, the City of Toledo (west of the Study 

Area) and the City of Cleveland (east of the Study Area), both significant metropoitan regions, are each in relative 

proxin% to the Study Area. Erie, Huron, Sandusky, and Seneca Counties are primariy agricultural in nature. The 

region^ context for the development of this Fadtity is discussed in further detaO bekw, concentrating on three primaiy 

components: housing, commerdal and industrial development, and transportation. In addition, the compatibitity of the 

proposed Facility with regional developmental goals and plans Is reviewed.

1. Housing
As with a!) sectors of the economy, the housing market throi^hout the r^ion has felt the impact of population loss. 
Owner-occupied vacancy rates in Erie, Huron, Sandusky, and Seneca Counties (ranging from 2.0% to 2.3%) are 

slightly higher than the statewide average of 1.9%. The rental vacancy rate in Huron County (11.7%), Sandusky County 

(9.7%), and Seneca County (7.1%) is substantially higher than the statewide average of 6.5%, while the rental vacancy 

rate in Erie County is only 0.1% higher than the statewide average.

Erie, Huron. Sandusky, and Seneca Counties feature a median monthly gross rent level of $707, $630, $634, $645, 
respectively, all of which Is below the statewide average of $730/month. Each county has a lower than statewide 

percentage of households whose rent accounts for more than 35% of their household income. In addition, the median 

housing values of Huron, Sandusl^, and Seneca Counties are below the statewide average of $129,900, while Erie 

County’s median housing value ($131,400) is slightly above the statewide average.

it is estimated that 13,631 housing units within Erie, Huron, Sandusky, and Seneca Counties are currently vacant. 
Given these figures, in addition to the population projections discussed In Part II of this report, it is not expected that 
the development of the Facility will have a significant impact on the regional housing market. While the Facility 

development may not represent a widespread boom for rental property owners, it is worth noting that the availability of 
vacant rental housing also Indicates that the Facility should not have a destabilizing effect on current renters.
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Table 5: Study Area Housbig Characteristics

Municipalf^iCoun^/S
tate

Total
houafjig

units
Occtqrled

units
Vacant
units

Vacan

Home
•

owner

^rate

Rental

Median 
housing 
value of 
owner- 

occiqrfed 
unM

Median
gross
rent

(months)

%of
household 

swfth 
giottreht 
>35% of 

household 
Income

Village of Green
Springs 265 256 9 0.0% 0.0% $82,700 $835 52.9%

Village of Republic 2757 257 18 3.3% 0.0% $78,000 $736 23.7%
City of Bellevue 3,648 3,220 428 3.2% 14.3% $96,000 $637 222%
City of Clyde 2.806 2,484 322 54% 4.6% $94,900 $630 A22%
City of Tiffin 7,403 6,593 810 1.6% 9.1% $91,600 $657 36.4%
Adams Township 585 529 56 0.0% 0.0% $131,300 $647 10.8%
Balhrille Township 2,898 2,638 260 1.6% 16.8% $143,500 $683 31.9%
Hoorn Township 664 630 34 0.0% 9,5% $84,800 $539 38.0%
Clinton Township 1,912 1,812 100 2.2% 3.9% $135,400 $639 34.1%
Green Creek Township 1,478 1,427 51 0.0% 0,0% $97,100 $650 6.9%
Groton Township 570 553 17 0.0% 0.0% $145,700 W 0.0%
Hopewell Township 1,167 1,017 150 0.0% 0.0% $114,800 $752 19.0%
Jackson Township 651 596 55 0.9% 0.0% $126,500 $621 48.1%
Liberty Township 925 863 62 2.6% 0,0% $83,700 $659 48.2%
Lyme Township 296 288 8 0.0% 0.0% $153,500 (X) 0.0%
Norwich Township 439 414 25 0.0% 22.7% $126,300 $821 89.9%
Pleasant Towtship 622 547 75 3.4% 0.0% $125,000 $784 7.0%
Reed Tovimshlp 346 310 36 0.0% 0.0% $95,000 $1,043 15.9%
Scipio Township 769 702 67 1.0% 0.0% $123,000 $715 34.5%
Sherman Township 182 167 15 0.0% 0.0% $138,300 (X) 0.0%
Thompson Township 522 455 67 7.3% 0.0% $131,800 (X) (X)

Townsend Township 713 480 233 12.6% 21.8% $125,700 $639 0.0%
Venice Township 857 697 160 7.5% 13.3% $88,300 $700 25.8%
York Township 1,013 951 62 0.0% 0.0% $138,400 $695 31.7%
Erie Coun^ 37,739 31,767 5,972 2.1% 6.4% $131,400 $707 32.8%
Huron County 25,134 22,527 2,607 2.0% 11.7% $116,100 $630 33.4%
Sandusky County 26,257 23,626 2,631 2.3% 9.7% $110,100 $634 39.4%
Seneca County 23,959 21,538 2,421 2.1% 7.1% $36,900 $645 36.3%
Ohio Statewide 5,140,902 4,585.084 555,818 1.9% 6.5% $129,900 $730 40.3%

Source: U.S. Cerrsus Bureau, American Community Survey S*Year Estfmates 2011*2015. (x) ^ data unavalTabte
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2. Commercial and Industrial Development
The diversification of Ohio's energy portfolio wiil have sigrdficant and positive economic Impacts beyond a reduced 

depencfonce on coal imported from outside of the state. The Environment Ohio Research & Policy Center estimated 

that if the State of Ohio increased wind power production to 20% of the state’s total energy portfolio by 2020. »ich 

development would create 3,100 permanent, fiili>time posifions within the state, and r^ult in cumulative wages totaling 

$3.7 billion. This same analysts estimated that such a commitment would result in an increase bi gross state product 
of approximately $8.2 billion by 2020 (Environment Ohio, 2007).

These impacts are principally due to the impact of wind energy development on the manufacturing sector. The State 

of Ohio is uniquely positioned to take advantage of advanced manufacturing opportunities for the development and 

distribution of wind powertechnology, according to the Renewable Energy PoScy Prefect’s (2004) report, ‘Wind Turbtee 

Development: Location cri Manufacturkig Acthrity.” This analysis estimates that if the United States were to Invest $50 

billion into 50,000 MW of new wind power production, Ohio manufacturers could stand to create 11,688 jobs in wind 

turbine and related manufacturing, accounting for 1.95% of the total investment; by way of comparison, the American 

Wind Energy Association estimates that the State of Ohio alone has enough wind resources to generate nearly 359 

MW at 80m hub height and 110,439 MW at 110m hub hei^t of onshore wind energy (AWEA, 2015).

The Environmental Law & Policy Center estimated that the State of Ohio is currently home to 106 wind power supply 

chain businesses, providing 1,000 to 2,000 jobs throughout the state (ELPC, 2011). Wind energy technology 

manufacturing opportunities include rotors, controls, drive trains, generators, and towers. Several of these 

manufacturers and other wind power-related businesses are located in the Greater Cleveland Region (AWEA, 2015).

Specific short- and long-term economic impacts of this Facibty on commercial and industrial development throughout 
the region are described In further detail in Part V of this report.

3. Transportation
The region surrounding the Fadfity features numerous Interstates, U.S, and State highways, as well as county and 

local roadway networks, in addition to freight rail lines and small ^rports. These facilities are described in further detail 
below. The main transportation route to the Facility Is 1-80/90 (Ohio Turnpike), which runs just north of the 5-miIe Study 

Area. U.S. Route 20 (north) and State Route 4 (east) run adjacent to the Facility. State Routes 53 and 269 provide 

direct access into the Facility. These and other primaiy routes facSitate transportation between the Facility and the 

surrounding metropolitan areas.
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Workers coming to and from the site will most IScely enter via State Route 4 or 20 from 1-80/90. Construction traffic 

bound for the substations will likely use State Route 53 as the primary route, whie traffic bound for the Operations and 

Maintenance area will most I3(ely use U.S. Route 20 as the primary route. The proposed Fadrtty is not expected to 

cause any substantial disruf^n to major transportation corrklors servtog the Study Area.

Freight ra9 lines coimer^ several of the mur^palities throughout the Study Area. CSX and Norfolk Southern operate 

the majority of Ohio's freight rail system, although smaller operators such as Ashland Railway, Northern Ohio and 

Western Railway, and Wheeling and Lake Erie Railway also q)erate In toe area. Study Area municipalities connected 

to freight rail lines include toe Cities of Bellevue. Clyde, and Hffte, the Townships of Adams, Ballvile, Bloom, CImton, 
Green Creek, Groton, Hopewdi, Jadteon, Uberfy, Lynve, Notvrich, Pleasant, Reed, S(^, Thompson, Venice, and 

York, and toe Wlage of Green Springs. The rail system may be used for the transp(»tatk)n of a very small number of 
turbine component and equipment suppliers, but the Applicant does not aiticipate making any modifications to the 

system.

The Study Area is also in proximity to the Huron County Airport, the Sandusky County Regional Airport, the Seneca 

County Airport, the Bandit Reid Airport, the Fremont Airport, toe Fostoria Akport, the Weiker Airport, and the Willard 

Airport. Constmctlon and operation of the Facility wifl be designed according to Federal Aviation Administration (FAA) 
standards and are not expected to result in any adverse impacts to toe reglonai air transportation network. The 

Applicant will file a notice of proposed construction or alteration (Form 7460-1) with the FAA to confirm toe sfructure 

will not result in a substantial adverse impacL

4. Local and Regional Plan Compatibility
Several of the municipalities within toe fivennile study area have adopted comprehensive land use plans, strategic 

downtown plans, and/or economic development plans. Each of these are summarized below:

• City of Bellevue Vision 2025 Comprehensive Master Plan: This plan, adopted In 2005 by the Bellevue 

City Council, identifies the need for a 20-year vision, in which toe issues, concerns, goals, and priorities 

of the community are addressed through civic engagement High-paying Job creation in the 

manufacturing sector, as well as the retention of existing Jobs and the preservation of existing terming 

operations are goals and issues presented In the plan (C%of Bellevue, 2005). in terms of economic 

development, toe Facility offers an opportunity for toe use of local goods and sen/ices, including but not 
limited to labor, equipment, and maintenance. In addition, the payments associated with land leases 

provide additional income tor landowners, including agricultural producers, and in doing so, improves the 

economic conditions for existing farming practices.
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• 2016 City of Tiffin Downtown Stratecwc Growth and DevetopmentPlan: This strategic plan complements 

the previously-created ;^10 Strategic Downtown Ttffh Plan, which "creates urban design solutions with 

policy recommendations to invigorate the urban core and community as a whole, with a revitafized and 

enhanced downtown” (City Tiffin, 2010). Guided by revitalization principles for downtown areas and 

the local economy, the plan recommends that Infill development utilize alternative energy when possible 

and support opportunities to develop local green tech Industries (City of Tiffin, 2016). While the FacUity 

does not directly bnpact 6ie downtown area, it is compatible with the strategic plan through its 

diversification of the region's energy resource portfolio, adding resilience and reliability to the supply of 
energy resources to local businesses. The Fadtity also offers an opportunity for the use of local goods 

and services, including those provided by businesses located in the downtown area.

• 1995 Erie Countv Comprehensive Devetopment Plan: This plan "determines the Immediate and future 

needs of the community and provides ways to allow the County to guide appropriate land uses to the 

most suited areas for that kind of development” (Erie County. 1995). By analyzing the existing conditions 

and growth trends of the County, along vrith Issues facing the region, the plan identities goals for future 

land use and policy making. Tte Facility is compatible with the Plan’s goal to "promote community 

development through the improvement of inffastmcture that meets development demands”.

• 2017 Huron County Comprehensive Land Use Ran: Originally developed In 2007 and last revised in 

2017, the Huron County Commissioners, the Huron County Comprehensive plan aims to manage future 

growth within the County to cohesively guide development patterns over the next thirty years. A key goal 
Is to promote Huron County as a development destination and to retain and expand existing businesses 

(Huron County, 2017). The Facility is compatible with this goal due to the positive impacts it will create 

for the local economy.

• 2013 Sandusky County Comprehensive Plan: This plan is an update to the 2003 Comprehensive Plan 

and is intended to be long-range plan used to guide growth and development using current existing 

condition, along with updated trends and priority project. A major goal of the plan is to facilitate the 

economic health and growth of the County and its municipalities by expanding on the tax and employment 
base. Furthermore, the plan "promotes and tecilltates the proper placement and provision of energy 

infrastructure components throughout the County, Including but not Rmited to wind farms and solararrays” 
(Sandusky County, 2013). The Facility is compatible with these goals, specifically the placement and 

provision of alternative energy infrastructure.
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• 2011 Sanfica Counfa Compretensive Economic Deveiopment Stfateov: The plan is intended to noation
Seneca Coun^ as a “redevefi^ment area,” as defined by the EDA, and thus to make rts polltica) 
subdivisjons efigibte to apply from the EDA Public Works and other programs. As spedtied by the plan, 
"the assumptions, goals, mx! strategies laid out in the plan create a blueprint for the Counts overall 
economic development and a summary of what is considered the most ^fecSve and proactive, targeted 

strategy to improve the economic position and climate of Seneca County (Seneca County, 2011). The 

plan also specll^ that the County recently approved a resolution to make Seneca County an ‘Aitemative 

Eneri^ Zone”, making it eiigibie for state tax incentives. The Facility is compatfole wtfo the plan’s prior% 

action to improve the local economy and Implement alternative energy.

The Facing is located n an aea that is largely ruraf In nafoie with a majority of impacts from the FacHity construction 

and operation occurrfog on land used for agriculture. The economic benefits of the turbines for (ocai agricuiturafists, as 

well as their overall compatibilify with farming practices, will support and aid in the preservation of local farming 

operations. Furthermore, the fobs and economic develoimnent created by Fadtity may help to create and retain existing 

local employment opportunities. Therefore, the development of this Facility (s compatible with the goals and strategies 

of existing local and regional plans.

5. Concurrent or secondary uses
Fadlity components will be located on portions of leased land with existing rural residential or agricultural uses. These 

existing uses are expected to continue throughout the lifetime of the Facility.
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Part IV: Assessing Job and Economic Development Impacts

1. Jobs and Economic Development Impact (JEDI) Model
The proposed RepubSc Wmd is anticipated to have local and statewide economic benefits. Wind power 
development, lite other commerdal development projects, can mqiand the local, re^onal, and st^ewide economies 

through both direct and indirect means. Income generated from direct employment diafrig the construction and 

operation phases of the wind frvm Is used to purdiase local goods and services, creating a ripple effect throughout the 

state. JTbe Job and Economic Development hnpact (JEDI) Wind model allows users to estimate exactly that; the jobs 

and the economic development impacts from wind power generation projects for both the construction and operation 

phases of the proposed Facaity (NREL 2017). These economic development in^iacts, categorized by the levels of 
impact and indicators described below, include onsite jobs and earnings, econonac output from these onsite earnings, 
local revenue/supply chain jobs and earnings, economic output from these local revenue/supply chain earnings, 
induced jd>s and earnings, shI econonric output from these induced jobs and earnings. The JEDI model was created 

by the National Renewable Energy Laboratory (NREL), a national laboratory of the United States Department of 
Energy. It then calculates the aforementioned indicators for each level of impact using project-specific data provided 

by the Applicant and geographicaliy-defined multfplfers. These mtJtipliefs am produced by IMPLAN Group, LLC r^ing 

a software/database system called IMPLAN (IMpact analysis for PLANing), a widely-used and widely-accepted general 
input-output modeling software and data system that tracks unique industry groups in varfous levels of the regional 
data (IMPLAN Group. 201B).

Using the JEDI wind model, this report analyzes three levels of impact that the proposed Facility may have on the 

economy:

On-site labor impacts: These are the direct impacts experienced by the compmiles/individuats residing in 

the State of Ohio engaged in the onsite construction and operation of the Facility. These values represent 
expenditure of dollars on labor (wages, salaries and associated expenses) by Facility onsite construction 

personnel as well as operation and maintenance (O&M) personnel. On-site labor impacts do not reflect 
material expenditures. Most other input-output models consider this level as "direct impacts”, referring to 

changes in jobs, economic activity and earnings associated with the immediate impacts created by the 

Investment, which would Include the equipment Installed onsite, the concrete used onsite, etc. However, the 

Immediate economic Impacts of the physical Items used onsite, normally included In direct Impacts, typically 

occur at some geographic distance from the project Itself. Because of JEDi's focus on the local impacts of a 

Facility, only the labor associated with the on-stte location of the Facility (Construction and Construrrtion- 
Related Services) \s counted at this level.
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Local revenue and siqtply chain impacts: These bnpacts measure the estimated increase in demand for 
goods and services in industry sectors that supply or otherwise support the companies engaged in 

construction and operation (also known as l>ackward-linke(f industries). These measures account for the 

demand for goods and services such as turbine components, (Hcject analysis, legal services, financing, 
iisurance, etc. Most other htpukxifpul mod^ confer Mb level as “mdlrect Impacts”, referring to economic 

impacts assoda^ vnth linked sectors h the economy that are upstream of the direct impacts, such as 

sui^liers of hardware used to make the equipment installed onsite or the concrete used onsite. However, 
because of JEDI's focus on the local impacts of the FacH^, labor for components of this Facii^ (e.g. turbine 

manufacturers) occurring at off-site locations is also counted in this level as a local revenue and supply chain 

impact.
Induced impacts: induced impacts measure the estimated etfect of increased household income resulting 

from the project. Induced impacts reflect the reinvestment of earned wages, as measured throughout the first 
two levels of econonflc impad This reinvestmerri can occur anywhere within the local, regional, or state 

economy, on household goods, entertainment, food, clothing, transportation, etc.

Each of these three levels of Impact can be measured in terms of three indicators: jobs (as expressed through the 

increase in employment demand), the amount of money earned through those jobs, and the overall economic output 
associated with each level of economic impact These indicators are described in further detail;

Jobs: Jobs refer to the increase in employment demand because of facility development. These positions 

are measured across ead level of impact, so that they capture the esflmated number of jobs on site, in 

supporting industries, and In the businesses, that benefit from household spending. For the purposes of this 

analysis, this term refers to the total number of year-long full-time equivalent (FTE) positions created by the 

Facility. Persons employed for less than full time or less than a full year are included in this total, each 

representing a fraction of a FIE position (e.g. a halffime. year-round position is 0.5 FTE).
Earnings: This measures the wages and salary compensation paid to the employees described above. 
Output: Output refers to the value of Industry production in tie state economy, across all appropriate sectors, 
associated with each level of Impact. For the manufacturing sector, output is calculated by total sales plus or 
minus changes in inventory. For the retail sector, ou^Hit Is equal to gross profit margin. For the service 

sector, it is equal to sales volume. For example, output would include the profits incurred by those businesses 

that sell electrical transmission line, concrete, or motor vehicle fuel to the Applicant.
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2. Methodology
Calculating the number of jobs and economic output from a proposed facility using the JEDI model is a two-step 

process. The first step requires a limited amount of ^ity-spedfic data inputs (such as year of construction, size of 
Facyity, turbine size and location). For the analysis, the folMig d^ were used as facaify-spedfic modeling inputs.

« Location: Ohio

• Year of Construction: 2020
• Total Project Nameplate Capacity: 200 MW
• Number of Turbines: 47
« Average Turbine Capacity: 4.255 MW
• MoneyValue(DollarYear);2018

Note that the Applicant presents a turbine layout of up to 50 turbines for permitting purposes, each with a nameplate 

capacity rating of 4.2 to 4.5 megawatts (MW). However, the total generating capacity of the Facility will not exceed 200 

MW. Therefore, the number of turbines to be ccmstructed will range between 44 and 47, depending on the model of 
turbine selected. Since no more than 47 turbines will ultimately be constructed, this socioeconomic report analyzes the 

total number of positive jobs and economic impacts produced by a 47 turbine Fadtity rather than a 50 turbine Facility, 
to avoid overestimating the Facility’s economic benefits.

Using this Facility-specific data, the JEDI model then creates a list of default values, which includes project cost values, 
defaultfinanclalparametervalues, default tax values, default lease payment values, and default local share of spending 

values. These default values are derived from 10 years of research by NREL, and stem from various sources, Including 

interviews and surveys from leading project owners, deveiopers, engineering and design firms, and construction firms 

active In the wind energy sector. The version of the model (W9.14.18) used for the job and economic Impact analysis 

presented here used the most currently available (2016) multiplier data specific to Ohio to estimate potential impacts 

on a statewide basis. The second step of the JEDI model methodology requires the review, and if warr^ited, the 

customization of default project cost values and financial parameter values to more reasonable estimates. The 

Applicant reviewed the default project cost values subtotaled by each of the following categories in the JEDI mode): 
Equipment during Construction, Balance of Plant Construction, Labor during Operation & Maintenance. Materials and 

Services during Operation & Maintenance, Financial Parameters, Tax Parameters. Land Lease Parameters and Payroll 
Parameters. The Applicant reviewed the default values in November 2018 and detemiined whether they were 

appropriate for the project under review. As a result of that review, adjustments were made to specific delault values 

(see Table 6). The remaining JEDI default values were reviewed and determined to be reasonable estimates based 

on the Applicant’s previous experience in wind energy development.
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Table 6: Adjustments Made to Default JEDl Model Costs

Costttems (Annual Estimates) Default A<HurfetiV^ue Chanfle
Construction Equipment Costs $241,413,521 $■■■ Wi
Construction Materials Costs $50,587,878 $HB
ConstrucSon Labor Total Costs $20,956,908 $^^5
Development Costs $9,004,072 sSales Tax for ConstrucSon Materials and 
Equipment $15,304,784

Equity Rnandi^ Repayment Term 10 years dmTaxes Per MW $0 BLand Lease (Total Cost) $600,000

Part V: Job and Economic Development Impacts on the Statewide Economy

An economic impact analysis was performed for the Republic Wind Farm (the Fadiity) to be constructed In 2020 with 

a rated capacity of 200 MW and an assumed 47 turbines, dzed at 4.255 MW. The analysis presented here used the 

most currently av^lable (2016) multiplier data specific to Ohio to estunate potential impacts on a statewide basis. The 

results of this analysis, estimated for both the construction and operation phases of the proposed Facility, are illustrated 

in Table 7 and summarized in the narrative that follows.

Table 7: Summary Results of Job and Economic impact Analysis

Jobs Earnings (Millions) Output (Millions)
Construction
Project Development and Onsite Labor Total 181 $10.5 $10.6

Construction & Interconnection Labor 180 $10.3 _Construction Related Services 1 $0.1
Turbine & Supply Chain Impacts 403 $22.7 $75.7
Induced Impacts 169 $8.3 $25.9
Total Impacts 753 $41.4 %m2

Annual Operation
Onsite Labor impacts 10 $0.6 $0.6
Local Revenue and Supply Chain Impacts 22 $1.2 $3.8
Induced Impacts 9 $0.5 $1.5
Total Impacts 41 $2.3 $5.9

Source: NRa JEDl Model (version W9.14.18) (USDOE NREL, 2018)
Notes: Earnings and Output values are millions of dollars In 2016 ddlars. Totals may not add updua to Independent rounding. Results are based 
on model default values.
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Demand for new jobs associated with the Facility will be created during both the initial construction period and the 

years following construction, in which the Facility is in operatton. The money injected \ato the statewide economy 

through the aeation of these jobs will have long-term, positive impacts on tedtviduals and businesses in Ohio as It 
ripples through the economy.

1. Statewide Job and Economic Development Impact: Consbuction
Based upon JEDi model computations, It Is anticipated that construction of the proposed FacSty wQI directly generate 

employment of an esthnated 181FTE on-site construcSon and project development positions IbrOlm residents, which 

will be for Construction and Interconnection Labor and Construction Related Services. The JEDI model estvnates In a 

total of $10.3 million for annual earnings of the 180 on^ corrstructlon jobs. Turbine manuteduring and supply chain 

industries could In turn generate an additional 403jobs across the State of Ohio over the course of Facility construction. 
In addition, Facility construction could induce demand for 169 jobs statewide through the spending of additional 
household income. Based on the resets of tee model, the total impact of potenfialiy 753 new Jobs could result In up to 

$41.4 million of earnings, assuming a 2018 construcOon schedule and wage rates consistent with statewide averages. 
Facility construction tabor wages for similar construction positions within the North Northeastern Ohio Non-Metropolitan 

Area (which includes Seneca and Sandusky Counties) range from an average of $18.18 per hour for Construction 

Laborers, $24.09 for Electricians, and $50.14 for Construction Managers (Bureau of Labor Statistics, 2016). Local, 
regional, and statewide employment during the construction phase will primarily benefit those in the construction trades, 
including equipment qireratois, truck drivers, teborers, and electricians. Facility construction win ^so require workers 

with specialized skills, such as crane operators, turbine assemblers, specialized excavators, mid high voltage electricat 
workers. It is anticipated teat many of tee highly-specialized workers will come from outside the area and will remain 

only for the duration of construction.

In addition to jobs and earnings, the construction of the Facility is expected to have a posBive knpact on statewide 

economic output, a measurementofthe value of goods and senrices produced and sold by backward-linked industries. 
As described In the definitkm above, output provides a general measurement of the amount of profit earned by 

manufacturers, retailers, and service providers connected to a given project. Based on the results of tee model, the 

value of economic output associated with Fadilty constroction is estimated to be $112.2 million. Between workers' 
additional household income and industries’ increased production, the impacts associated with tee Facility are Rkely to 

be experienced throughout many different sectors of the statewide economy. Pursuant to Section 5727.75 of the Ohio 

Revised Code (ORC), the Facilty may quality for tax incentives based on the degree to which it employs in-state 

construction labor (see Part VI). At tee time of the publication of this report, it is not yet known what portion of 
construction iaborwill be Ohio-domiciled.
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2. Statewide Job and Economic Development Impact: Operations and Management
Based upon JEDI model computations, the op^tion and maintenance of tte proposed Faciity is estknated to generate 

10 fuli-time equivalent onsite jobs with combined estimated annual eamfaigs of approximately $0.6 miltion. These 10 

jobs are anticipated to be comprised of Project Management, Tedmidan, and Admhiistrative personnel. Projected 

wage rates are projected to be consistent with statewide averages which are inflated to be$17.32 per hour for Payroll 
and Tknekeeping Clerks, $21.78 per hour for Mechanic^ Engineerng TechnUjans, and. $45.66 lor General and 

Operations Managers (Bureau of Labor Statistics. 2016). These 10 hilMkne local jobs generated by the wsid energy 

facilHy comprise the Facility’s direct long-tenn employment impact

Operations and maintenance should also generate new jobs in other sectors of the economy through supply chain 

impacts and the eiqienditure of new and/or increased household earnings. Increased employment demand throughout 
the supply chain is estunated to result in approximately 22 Jobs with annual earnings of approximately $1.2 milion. in 

addition, it Is estimated that 9 jobs with associated annual earnings of $0.5 million will be induced through the Increased 

household spending associated with Facility operations. In total, while in operation, this Fadiity is estimated to generate 

demand lor 41 jobs per year with annual earnings of approximately $2.3 million. Total economic output could also 

increase by an estimated $5.9 million as a result of Fadiity operations and maintenance.

3. Land Lease Payments
Operation of the Project will result in payment to local landowners In association with the lease agreements executed 

to host Project components. These annual lease and easement payments will offer direct benefits to partldpating 

landowners, which will be In addition to any income generated from the surrounding land use (e.g. agricultural 
production). The Applicant estimates that these payments will total approxknately $1,300,000 million on an annual 
basis each year the Project is in operation, although this value is contingent upon project details still in development 
(e.g., turbine choice and layout). The Project will also generate lease payments during the construction phase; while 

the value is currently unknown, the lease payments wfll have a beneficial impact on the local economy during 

construction. These lease payments will have a positive impact on the region, to the extent that landowners will spend 

their revenue locally.
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Part VI: Local Tax Revenues 

1. Legislative Context
Wind eneiigy projects in the State of Ohio can be exempted tangible personal property and real property tax 

paymentsiftheynieetcertainconditions. ThesecondifionsaieenumeratedinSection5727.75oftheORC. Operators 

of these exempted projects, known as qualified ene^ projects ((£P). are instead required to make annua! payments 

In Keu of taxes (PILOT). In order to be certified as a QEP by the state, a project must meet all of the following crfteiia:
• an application for certification of the energy project as a QEP that complies with the requirements under 

Section 5727.75 of the ORC and Chapter 122:23-1 of the OAC must be submitted to the director of the Ohio 

Development Services Agency (ODSA) on or before December 31,2020;
• an application under Section 4906.20 of the ORC must be submitted to the Ohio Power Siting Board (OPSB) 

on or before December 31,2020;

• the county commissioners of a county In which property of the project is located must have adopted a 

resolution approving the ^ication submitted to ODSA or the county commissioners must pass a resolution 

declaring the county an alternative energy zone (AEZ);
• at least 50% of the full-time equivalent construction and installation employees, as defined in Section 5727.75 

of the ORC, must be Ohio-domiciled; and
• construction (defined as either the date the application for a certificate is filed with OPSB or the date the 

contract for construction or installation is entered into, whichever is earlier) must begin by January 1,2021.
if an applicant is granted exemption from taxation for any of the tax years ^11 through 2021, the QEP will be exempt 
from taxation for tax year 2022 and all ensuing years If the property was placed Into service before January 1.2022. 
The amount of PILOT to be paid annually to the county treasurer, ranging from $6,000 and $8,000, is assessed per 

megawatt (MW) of nameplate capacity, with the rate dependent on the percentage of construction/installation 

employees who are domiciled in Ohio. The PILOT would be: $6,000 per MW, if during constaiction the project employs 

75% or more Ohio-domiciled employees: $7,000 per MW, if during construction the project employs 60% or more Ohio- 
domiciled employees; and $8,000 per MW, if during construction the project employs the minimum requirement of 50% 

or more Ohio-domiciled employees (Table 8). County commissioners may require an additional service payment, as 

long as the total of the additional payment and the PILOT do not exceed $9,000 per MW.
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Table 8: Service Payment per Megawatt Schedule

Annual Sendee Payment per Megawatt of Nameplate 
Capacity

Ratio of Ohio-DomteOed Full-Time Equivalent 
Employees

$6,000 75% or More
$7,000 60% to 74%
$8,000 50% to 59%

2. Estimated Payments In Lieu Of Taxes
Turbines for the Republic Wind Farm are antic4}ated to be located In a t(^i of five mur^palitles (Adams, Pleasant, 
Reed, Sdpio, and Thompson Townships) in Seneca County and one municipality (York Township) In Sandusky County, 
along with four school districts (Bellevue Ci^ School District, Clyde-Green Springs Exempted Village School District, 
Old Fort Local School District. Seneca East Local School District). Table 9 displays the total estimated PILOT revenues 

to be distn'buted throughout ^ taxing ^irisdictions under the four scenarios identified fo the payment schedule in Section 

5727.75 of the ORC.

Table 9: Estimated Total PILOT Revenue

Total Facility capacity 
(MW) PILOT at $6,000/MW PiLOTat$7,000/MW PILOT at $8,000/MW PILOT at $9,QOO/MW

200 $1,200,000 $1,400,000 $1,600,000 $1,800,000
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Part VII: Conclusion

The socioeconomic effects of the Republic Wind Farm, when assessed in Bght of regional and local economic trends, 
will have a positive impact on the communities wKhin the Study Area and across the State of Ohio. Lease paymei^, 
short- and long^emi job creation, and PILOT revenues w9I benefit prn^ tendowneis, businesses, and taxing 

jurisdKtions. The Facj% is not expected to generate significant expendKures on behalf of these benefidaries; 
therefore, it w9l have a positive Impact on the sodd and economic conditions of these communifies and across Ohio.

1. Total Statewide Economic Benefit
The construction of the Republic Wind Fami is expected to prorhice $41.1 million in employment earnings and 

$112.2 mnion in total economic outpuL Subsequently, each year the Fadllty Is operational it Is expected to 

generate approximately $2.3 million in earnings and $5.9 milion in total economic output.

2. Statewide Employment Benefits
Durhig the constnx:tion period, the Fadlity is expected to support demand for a total of 753 onsite, supply chain, 
and induced employment positions. It is expected to support a total of 41 positfons during each year of its operation.

3. Land Lease Revenues
The development of the Fadlity will result in 

landowners.
In annual lease payments made to partidpating

4. Property Tax Revenues
Construction of the proposed Republic Wind Farm will increase local government revenues through payments in 

lieu of taxes (PILOTs). Though the agreements outlining these payments are not yet finalized, it Is estimated that 
annual PILOT revenues could amount to approximately $12 million to $1.8 million to be distributed to local taxing 

jurisdictions.
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Introduction
Seneca Wind LLC (Seneca Wind) is proposing to develop the Seneca Wind project (the Project) in Seneca 
County, Ohio. The Project is a new 212-megawatt (MW)^ wind-energy facility consistmg of up to 85 wind 
turbine generators. The Project wOi be located on private lands vrithin an area of approximately 56,900 
acres in Seneca County (the Project Area). Land use vritfiin the Project Area is primarily agricultural. The 
Project v^ll require significant capital invesbnent, vritti consbuction expected to take place fr(xn the second 
quarter through the fourth quarter of 2019.

This report, prepared on behalf of Seneca Wind, assesses the economic and fiscal impact of bie Project 
Regional economic impacts are assessed using the National Renewable Energy Laborator/s (NREL’s) 
Jobs and Economic Deveiopment Impact (JEDi) Land-based Wind Model (JEDI Wind Model) and 
presented in terms of employment, income, and economic output. Impacts are estimated s^arately at ttie 
state (Ohio) and local (Seneca County) levels. The fiscal impact analysis pro\ndes an estimate of tax 
revenues that would be expected to accrue as a result of Project construction and operation.

The results presented in this report are indicafive, preliminary estimates based on a certain set of 
assumptions and estimated model inputs. These assumptions and inputs are based on the best data and 
information available at this stage in the Project development process. These assumptions and inputs 
could differ from actual conditions due to unexpected events or other Project-related developments, 
resulting in different economic and fiscal impacts. However, this analysis is anticipated to generally reflect 
the order of magnitude of expected impacts.

State and Local Context

Demographic Overview

Seneca County is located in north-central Ohio. The counfy encompasses 552 square miles, the majority 
of which (about 80 percent) is pastirre land (WSOS Community Action Group 2011). Witii a total estimated 
population of 55,243 In 2017, Seneca County ranked 47 of 88 counties in Ohio in terms of population, with 
an average population density of 100.3 persons per square mile (persons/square mile) compared to a 
statewide average of 285.3 persons/square mile (U.S. Census Bureau 2018a, 2018b).

There are eight incorporated communities in Seneca County: the cities of Tiffin and Fostoria (part) and the 
villages of Attica, Bettsvilie, Bloomvilie, Green Springs (part), New Riegel, and Republic. These eight 
communities together account for about two-thirds of total county population. Tiffin, located west of the 
Project area Is the county seat and the largest of tiie eight communities, vrith an estimated population of 
17,701, followed by Fostoria (13,397) and Green Springs (1,637). The villages of Attica and koomville, 
with respective estimated populations of 1,018 and 915, are located within the boundaries of the Project 
Area (U.S. Census Bureau 2018c).2

Total population in Seneca County peaked in 1980 and has been declining since. The total population 
identified in the last decennial census (2010) was 56,745, roughly equal to the county's population in 1955. 
Total population dropped by 1,938 residents or 3.3 percent from 2000 to 2010, failing by a further 1,502 
residents from 2010 to 2017, a 2.6 percent decrease (U.S. Census Bureau 2018b, WSOS Community 
Action Group 2011). The net loss of people from 2010 to 2017 was primarily the result of net out-migration

* The installed (nameplate) capacity would be 212 MW; however, a maximum of 200 MW would be generated per the 
interconnection agreement.
^ The most recent population estimates for cities and towns with populations of less than 20,000 are S-year estimates 
from the 2012-2016 American Community Sunrey (U.S. Census Bureau 2017c). Estimates are annual totals based on 
5 years of data.
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(more people left than moved to the county), with the county experiencing a very modest gain (20 people) 
through natural increase (more births than deaths) (U.S. Census Bureau 2018d).

The State of Ohio had a total estimated population of 11.66 million in 2017. Unlike Seneca County, the 
statewide population has been slowly growing, Increasing by about 1.6 percent from 2000 to 2010, and by 
a further 1.1 percent from 2010 to 2017 (U.S. Census Bureau 2018a, 2018e).

Employment and the Economy

An estimated 27,294 people were employed In Seneca County in 2016 (Table 1). Employment was 
concentrated in tiie manufacturing sector, vriiich accounted for 16 percent of total employment compared 
to just 10 percent statev\ride. Viewed in terms of number of establishments, fabricated metal products, 
madiinery, and transportation equipment were ttie main clusters of msuiufactiJring Industries in 2009 
(WSOS Community Action Group 2011). Employment In Seneca County Is also relatively concentrated in 
education, which made up 6 percent of total employment in 2016, three times the state average (Table 1). 
The relative importance of education reflects the presence of two universities, a career/vocational school, 
and several school districts within the county. Employment in Seneca County in 2016 also included a total 
of 1,554 construction jobs (Table 1).
Table 1. Employment by Economic Sector, 2016

Seneca County State of Ohio
Number of Percent of Number of Percent of

Economic Sector Jobs^ Total Jobs^ Total
Agriculture 1,120 4 87,949 1

Forestry, Fishing, and Related (D) na 14,314 0

Mining 176 1 34,124 0

Utilities 115 0 20,576 0
Construction 1,554 6 326,254 5
Manufacturing 4,392 16 714,829 10

Wholesale Trade 971 4 269.484 4
Retail Trade 2,929 11 698.917 10
Transportation and Warehousing 1,141 4 258,303 4
Information 280 1 86,785 1
Finance and Insurance 863 3 334,294 5

Real Estate 1,061 4 274,701 4

Professional, Scientific, and Technical
Services (D) na 394,559 6
Management of Companies (D) na 145,440 2
Administrative, Waste Management, 
Remediation 728 3 418,477 6
Arts, Entertainment, and Recreation 295 1 137,780 2
Accommodation and Food Services 2,075 8 505,339 7
Education 1,650 6 156,783 2
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Table 1. Employment by Economic Sector, 2016

Economic Sector

Seneca County state of Ohio
Number of 

Jobs^
Percent of 

Total
Number of 

Jobs^
Percent of 

Total
Health Care and Social Assistance 2,639 10 898,978 13
Other Services 1,619 6 377.953 5
Government 2.754 10 801.699 12
Total Employment 27,294 100 6,957,538 100

Notes:
na - not applicable
(D) Not shown to avoid disclosure of confldentlal Information; esttmates for Ms Item are, however, Induded In the 
totals.
^ Emplo^^nt estimates indude self-employed individuals. Employment data are by place of work, not place of 
residence, and, therefore, include people v^o work In the area tnit do not live there. En^loyment Is measured as 
the average annual number of Jobs, both hill- and part-fime, vith eac^ Job counted at fUll weight.

Source: U.S. Bureau of Economic Analysis 2018

The largest private employers in the county include Mercy Tiffin Hospital and Ameriwood Industries, each 
with more than 500 employees. A number of other businesses employ between 200 and 499 workers, 
Including Church & Dwight, Mennel Milling, and National Machinery, among other manufacturing 
companies, and Heidelberg University and Tiffin University In the education sector (Seneca industrial and 
Economic Development Corp 2018).

Almost 7 million people were employed In the state of Ohio In 2016. Health care and social assistance was 
the largest economic sector based on employment, accounting for 13 percent of total employment, followed 
by the government (12 percent), manu^cturing (10 percent), and retail ffade (10 percent) sectors (Table 
1).
Annual unemployment rates for Seneca County, the State of Ohio, and the United States are presented in 
Figure 1. Unemployment in Seneca County peaked at the height of the recession in 2009, with an annual 
unemployment rate of 12.7 percent, substantially higher than the corresponding statewide (10.2 percent) 
and national averages (9.3 percent). Unemployment rates have declined in all three areas since 2010, with 
annual rates ranging from 4.4 percent (U.S.) to 4.8 percent (Seneca County) In 2017 (Figure 1). The drop 
in the annual unemployment rate in Seneca County has been accompanied by a drop in the number of 
workers in the labor force, with fewer people employed in the county in 2017 than 8 years earlier in 2009 
(26,000jobs in 2017 compared to 26,600jobs in 2009) (Ohio Department of Job and Family Sen/ices 2018).
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Figure 1. Annual Unemployment Rates, 2008 to 2017
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Tax Revenues

In Ohio, local government entities are allowed to levy ad vahrem property taxes on real and personal 
property within their jurisdictions. Real property tax rates are levied locally and vary by taxing authority. 
The total tax rate for a parcel includes all applicable levies for tiie taxing jurisdictions that the parcel falls 
within. Taxing jurisdictions include schod districts, counties, municipalities, townships, and special service 
districts, vrith each unique combination of these jurisdictions creating a separate faxing district. Assessed 
values are established by the County Auditor at 35 percent of appraised market value, with all property 
required to be reevaluated every 6 years. Seneca County is a primarily rural county with a significant 
agricultural and durable goods manutecturing base. The 2016 Annual Financial Report for Seneca County 
noted that the county’s $1.19 billion assessed real property tax base for that year increased by 27 percent 
over the preceding 6 years, mainly due to residential real estate construction and reevaluations of property 
within Seneca County (Auditor of State 2017). A total of $58.4 million was collected in property tax revenues 
in Seneca County in 2017 (Ohio Department of Taxation 2017). This total includes revenues for all taxing 
jurisdictions vrithin the county, Including school districts, municipalities, townships, and special service 
districts, as well as the county itself.

Methodology
Economic Impact Analysis
The economic impact of the Project will occur In two phases: 1) the initial construction phase; and 2} 
following construction, the operations and maintenance (O&M) phase. This report assesses both phases 
using the JEDI Wind Model, with a separate analysis prepared for each phase. Impacts are assessed at 
the state (Ohio) and county (Seneca County) levels, resulting in four separate analyses. Construction and 
operation of the Project will generate economic benefits in local economies through direct expenditures for 
materials and services in the local area, and new payroll income. Benefits will also result from payments 
to landovmers.

Wind energy projects in the State of Ohio can be exempted from tangible personal property and real 
property tax payments If they meet certain conditions. The follovring analysis assumes that Seneca Wind
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will meet these conditions and will nstead make annual payments in lieu of taxes (PILOT) payments to the 
Seneca County Treasurer. These payments will also result in economic benefits.
The JEDI Model

The JEDI Wind model is a spreadsheet tool that applies standard input-ouhsut multipliers and consumption 
patterns using multiplier data derived from the IMPLAN (IMpact Analysis for PLANning) model. IMPLAN is 
a commercially available economic modeling package widely used to assess the economic impacts of 
renewable energy and many other types of projects.
The IMPLAN model divides the economy into 536 sectors including government, households, famns, and 
various industries, and models the Tuikages between the various sectors. The linkages are modeled 
through input-outputtables that account for all dollar flows between different sectors of the economy. Using 
national industry and county-level economic data derived from the U.S. Bureau of Economic Analysis, U.S. 
Census, and other government sources, IMPLAN models how spending in one sector of the economy is 
spent and re-spent in other sectors of the economy. By tracing these linkages, the model approximates 
the flows of initial project spending through the local economy based on the supply lines connecting the 
various economic sectors. These linkages vary by sector and also through regional differences In spending 
and employment patterns. The amount spent locally decreases with each successive transaction away 
from the initial expenditure due to the effects of savings, taxes, or other activities that happen outside the 
local economy, known as leakages.
The economic relationships modeled by IMPLAN are embedded In the multipliers used by the JEDI Wind 
Model, which allows the user to estimate the overall change in the economy that would result from 
construction and operation of a wind generating facility. The dollars spent on a project’s construction and 
operation within a state or county are analyzed to determine the total economic Impact within the local area. 
The direct investments in project construction and operation trigger successive rounds of spending that 
result in an overall increase In emplo^ent, income, and output in the local economy. Construction-related 
impacts are assessed as one-time impacts; O&M-related impacts are modeled as annual Impacte.
The JEDI Wind Model combines user Inputs and industry-average values to develop overall project costs 
and allocate expenditures among different sectors of the economy. NREL developed the industry average 
values used in tiie model from extensive interviews with power generation projertt developers, state tax 
representatives, and others in the appropriate Industries. The model allows the user to modify the default 
average values to incorporate project-specific data, including construction material and labor costs, 
estimated payments to landowners, and local fax payments, as well as the shares of specific expenditures 
expected to occur within the analysis area.
The standard JEDI model assesses potential impacts at the state level, using corresponding state-level 
multipliers derived from IMPLAN. Using Project-specific inputs, this version of the model was used to 
estimate impacts at the state level for Ohio. In addition, a county-specific version of the model was 
developed using 2016 IMPLAN data for Seneca County and ttie JEDI Wind Model's User Add-in Location 
feature. This model was used to assess economic impacts at the county ievei for Seneca County.

impact Types
Total economic impacts reported by the JEDI Wind Model consist of three components.^ 
components are reported separately for the construction and operation phases of the Project.

These

^ These categories were re-labeled In more recent versions of the JEDI Wind model "to reflect a more accurate 
desolptlon of these Impacte and fricilltate user interpretation of model results" (NREL 2017). Project Development and 
On-Site Labor Impacts were previously labeled Direct Impacts. Turbine/Local Revenue and Supply Chain Impacts 
were identified as Indirect Impacts. The original naming conventions are more consistent vdth IMPLAN and other Ir^ut-
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Construction impact Types:

• Project Development and On-SIte Labor Impacts: This component consists of expenditures on 
labor (wages and salaries and associated impacts) for workers engaged in on-site construction and 
people providing professional services in support of the Project Typicai on-site workers include 
road builders, concrete-pouring companies, construction companies, tower erection crews, and 
crane operators. Typical professional services indude Project developers, and environmental and 
permitting consultants.

• Turbine and Supply Chain Impacts: This component inciudes the material and equipment 
necessary for the Project (e.g., turbines, blades, and towers), and the smaller components that 
make up the balance of the system (e.g., wiring, inverters, mountings, and transformers), as well 
as the supply chain of inputs required to produce these materials.

• Induced Impacts: These impacts result from the spending of households associated either directly 
or indirectly with the Project. Workers employed during construction, for example, will use their 
income to purdiase groceries and ottier household goods and services. Woricers at businesses 
that supply the Project during construction will do the same. Induced effects are sometimes 
referred to as "consumption-driven'’ impacts.

Operation Impact T^s:

• On-Site Labor Impacts: This component consists of expenditures on labor (wages and salaries 
and assodated impacts) for workers engaged in on-site operation of tiie Project, including site 
technicians, administration, and management.

• Local Revenue and Supply Chain Impacts: This component includes expenditures on goods and 
services by suppliers who provide goods and services to the Project, as well as payments related 
to landowner leases and property tax or PILOT contributions.

• Induced Impacts: These impacts result from the spending of households associated either directly 
or Indirectly with the Project.

impact Measures

Impacts are assessed using the following measures as reported by the JEDI Wind Model:
• Employment: Jobs are expressed in the JEDI Wind Model as FTEs, or 2,080-hour units of labor 

(one job equates to one full-time job for one year). Part-time ortemporary jobs constitute a fraction 
of a job. For example, if an engineer works just 3 months on a wind project, that vrauld be 
considered one-quarter of a job by the JEDI Wind Model.

• Earnings (or labor Income): Earnings are expressed as the sum of employee compensation and 
proprietary income.

• Output Output represents the total value of goods and services produced as a result of the Project, 
and serves as a broad measure of economic activity.

output models. Hie first category presented here does, however, differ from the ^Ical Direct Impacts reported by 
IMPLAN and other input-output models because It Is based on labor expenditures only and does not include direct 
expenditures on materials, which are Included as part of the second category reported by the JEDI Wind Model.
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Impact Sources 

Construction

Project construction is expected to take place in 2019, with construction activities expected to extend from 
the second quarter through the fourth quarter. Based on similar project experience, Seneca Wind estimates 
that Project construction will direcUy employ from 175 to 250 woricers on-site, including construction 
workero, engineers, electricians, equipment operators, and a number of other ccwtti^ctors and senn^ 
providers.

Construction costs for this analysis were provided by Seneca Wind. These cost estimates were used In 
conjunction vrifh more detailed industry-average values provided by the JEDI Whd Model to adjust the 
average model input values to more accurately reflect the proposed Project The largest share of the overall 
construction cost is the purchase and transportation of the equipment (turbines, blades, and towers) to the 
Project site. The JEDI Wind Model default settings assume thatthis component acoHints feu* 2q3proximately 
75 percent of the total construction costs. The Project-specific estimates developed by Seneca Wind 
Indicated that tills component would comprise a smaller, but still substantial share of the total Project costs. 
Expenditures related to this construction component are expected to occur outside the State of Ohio.

B^ance-of-plant activities make up a second broad category of costs. Balance-of-plant activities assessed 
in the model include materials, labor, and development and other costs. The mat^als portion indudes 
concrete, rebar and other construction materials as well as the electrical components and cabling required 
to prepare the site and connect the turbines. The labor component indudes tiie site work, foundati<ms, 
electrical, erection, and other associated labor needed to construct the Project. Development and other 
costs include legal fees, engineering, site certificates, and other miscellaneous expenditures. The shares 
of these expenditures expected to be made locally (either in-state or in Seneca County) are estimated by 
tiie JEDI Wind Model. These estimates were reviewed with adjustments made to reflect local conditions 
and Project-specific information.

Operation

Once the construction phase is complete, O&M of the Project will continue to contribute to the local 
economy. The Project will provide direct O&M-related employment, and Project-related O&M expenditures 
will generate economic benefits in the local economy. Typical local O&M-related expenditures include 
vehicle-related expenditures, such as fuel costs, site maintenance, replacement parts and equipment, and 
miscellaneous supplies. Project-specific O&M costs developed by Seneca Wind were used for this 
analysis.

Lease payments to landowners will also generate annual benefits to the local economy over the life of the 
Project. In most cases these payments represent a net increase in income for the landowner. Each turbine 
occupies a relatively small footprint when compared to the site as a whole and landowners can usually 
continue farming and livestock operations on their property. Seneca Wind estimates that landowner 
payments will t(^al more than $20 million over the life of the Project. These estimated payments were used 
to modify tiie default values estimated by the JEDI Wind Model. The impact of these payments is assessed 
by the model as an Increase in household income.

Wind energy projects in the State of Ohio may be exempted from tangible personal property and real 
property tax payments if they meet certain conditions. This analysis assumes that Seneca Wind will meet 
these conditions and will instead make an annual PILOT payment of $9,000 per MW (as discussed below).

Economic Impacts
Constiuction and operation related impacts are presented below for Ohio and Seneca County in turn. It 
should be noted that Impacts estimated for Seneca County are substantially lower than those modeled for 
the state as a viiole because there are greater leakages of expenditures at the county level, resulting in

Page 56



larger benefits at the state level. Further, the state-level evaluation also captures Project-related spending 
elsewhere in Ohio (i.e., outside Seneca County).

Construction Phase Impacts in the State of Ohio

Estimated construction phase impacts for the State of Ohio are summarized in Table 2. Th^e estimates 
are <me-time impacte developed us'mg the JED) Wind Model for Ohio. Job estimates are (M^esented in 
FTEs, with each identified job representing 12 months (2,080 hours) of employment Construction of the 
Project is expected to involve 99 on-site FTE jobs that would be filled by Ohio resident. Additional on-site 
positions that would be filled by out-of-state workers are not included in these estimates. Spending by out- 
of-state workers is, however, captured in the induced impact estimates. On-s'ite jobs expected to be filled 
by Ohio workers include those associated with site work, foundations, electrical work, tower erection, and 
other associated labor needed to construct the plant In addition, an estimated 22 construction-related 
service positions would be filled by Ohio workers. Jobs failing under the category of construction-related 
services include civil and electrical engineers, attorneys, and pennitting specialists. Workers vrith more 
specialized skills, such as turbine assemblers, crane operators, and high voltage electrical workers are 
expected to come from outside the state, remaining only for the duration of their employment.

Table 2. Construction Phase Impacts In Ohio

Impact Type/Measure Jobs'* Earnings 
($ million)^

Output 
($ million)^

Project Development and Onsite Labor 
Impacts 121 $8.89 $10.72

CcHistructlon and Interconnection Labor 99 $7.74 -
Construction Related Services 22 $1.15 -

Turbine and Supply Chain Impacts 479 $27.23 $90.75

Induced Impacts 195 $10.59 $31.15

Total Impacts 795 $46.71 $132.62

Notes:
^ Jobs are FTE for a period of one year (1 FTE - 2,080 hours). Project development and onsite labor Jobs and 
earnings include only those positions that would be tilled by Ohio residents. Positions filled by out-of-state 
workem are not Included In these estimates. Spending by out-of-sfote workem Is, however, captured in foe 
induced impact estimates.

^ Earnings and output are expressed fo millions of dollars In Year 2018 dollars.

Construction of the Project would also support employment, income, and output elsewhere in the state, 
with turbine and supply chain impacts expected to support 479 jobs in Ohio and induced impacts expected 
to support 195 jobs (Table 2). A majority of the estimated 479 turbine and supply chain j<^s are er^ected 
to occur in the construction sector as a result of in-state expenditures on materials, specifically concrete 
and rebar, equipment, roads, and site preparation. The total also includes jobs in the retail, professional 
services, and manufacturing sectors, based on expenditures on materials, as well as estimated in-state 
expenditures on balance-of-plant labor (for example, foundation and electrical work, hauling, and tractor 
operation). Overall, construction of the Project is expected to support 795 total jobs in Ohio and 
approximately $46.7 million in earnings, with total output of approximately $132.6 million.

Pages?



Annual Operation Phase Impacts In the State of Ohio

Estimated operation phase impacts for the State of Ohio are summarized in Table 3. These estimates are 
annual av^ge impact developed using the JEDI Wind Model for Ohio. Operation of the Project is 
expected to provide direct employment for 11 workers, all of whom would reside in Ohio. Operation and 
maintenance of the Project would also support employment, earnings, and output elsewhere in the state, 
with local revenue and suf^ly chain impacts expected to support 14 jobs in Ohio and induced impacts 
expected to support an additional 14 jobs (Table 3). Overall, operation of the Project is er^ected to support 
39 total jobs in Ohio and approximately $2.4 million in earnings, with total output of approximately $7.8 
million. These annual average impacts are expected to occur over the life of Project operation.

Table 3. Annual Operation Phase Impacts In Ohio

Impact Type/Measure Jobs^ Earnings 
($ million)^

Output 
($ million}^

Onsite Labor Impacts 11 $0.60 $0.60
Local Revenue and Supply Chain Impacts 14 $0.94 $4.73
induced Impacts 14 $0.82 $2.42

Total Impacts 39 $2.36 $7.75

Notes:
* Jobs are F7E fora period of one year (1 FTE ® 2,080 hours).
^ Earnings and output are expressed In millions of dollars In Year 2018 dollars.

Construction Phase Impacts in Seneca County, Ohio

The Project's estimated construction phase impacts for Seneca County are summarized in Table 4. These 
estimates are one-time impacts estimated using a county-specific version of the JEDI Wind Model that was 
developed using 2016IMPLAN data for Seneca County and the JEDI Wind Model's User Add-in Location 
feature. Construction of the Project is expected to directly employ approximately 10 workers from Seneca 
County on-site during the construction period. Positions filled by workers from elsewhere in Ohio and out- 
of-state are not included in these estimates. Spending by non-resident workers in Seneca Counfy Is, 
however, captured in the induced impact estimates.

The construction and Interconnection labor estimates presented in Table 4 are conservative estimates and 
assume that only a small share of the construction workers estimated to be hired in-state (I.e., workers 
normally resident in Ohio) would be hired from within Seneca County. These estimates are likely 
conservative because an estimated annual average of 1,554 construction job were identified in Seneca 
County in 2016 (Table 1), which suggest that a sizeable construction workforce exists within the county. 
These workers likely have the necessary skills to fill on-site jobs associated with tasks, such as site work, 
foundations, and general electrical work. In addition, data from the IMPLAN model indicates that an 
estimated 141 workers were employed in the Construction of new power and communication structures 
sector (the IMPLAN sector tiiat includes construction of power plants and electiic and communication 
transmission lines) in Seneca County in 2016. This suggests that more specialized workers may also be 
available for hire within the county.

Construction of the Project would also support employment, income, and output elsewhere in the county, 
with turbine and supply chain impacts expected to support 31 jobs in Seneca County and induced impacts 
expected to support an additional 9 jobs (Table 4). Similar to the construction and interconnectnn labor 
estimates, the turbine and supply chain impacts in Table 4 are likely conservative estimates because they 
assume that only a small share of the expenditures on materials estimated to occur in-state would occur in
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Seneca County. Materials estimated to be purchased in-state include concrete and rebar, and equipment, 
as well as materials related to roads and site preparation. Overall, construction of the Project Is expected 
to support 49 total Jobs in Seneca County and approximately $2.4 million in earnings, v/ith total output of 
approximately $7.6 million.
Table 4. Construction Phase Impacts In Seneca County, Ohio

Impact TVperiMeasure Jobs^ Earnings 
($ million)^

Output 
($ million)^

Project Development and Onsite Labor 10 $0.77 $0.77
Construction and Interconnection Labor 10 $0.77 —
Construction Related Services 0 $0.00 —

Turbine and Supply Chain Impacts 31 $1.31 $5.69

induced Impacts 9 $0.29 $1.08

Total Impacts 49 $2.36 $7.54

Notes:
^ Jobs are for a period of one year (1 FTE - 2,080 hcxirs). Project development and onsite labor Jobs
and earnings include only those positions that would be filled by Ohio residents. Positions fPted by woricers 
from elsewhere in Ohio and out-of-state are not included in these estimates. Spending by non^sldent 
workers in Seneca County Is, however, captured In the induced impact estimates.
^ Ewings and output are expressed in millions of dollars In Year 2018 dollars.

Annual Operation Phase Impacts In Seneca County, Ohio

Estimated operation phase impacts for Seneca County are summarized In Table 5. These estimates are 
annual average impacts developed using the JEDi Wind Model for Seneca County. Operation of the Project 
is expected to provide direct employment for 11 wot1<ers, all of whom would reside in Seneca County. 
Project O&M would also support employment, earnings, and output elsewhere in the county, with local 
revenue and supply chain impacts expected to support 13 jobs In Seneca County and Induced impacts 
expected to support an additional 4 jobs (Table 5). Estimated annual Impacts include the effects of lease 
payments to landowners, which Seneca Wind estimates will total more than $20 million over the life of the 
Project. Overall, operation of the Project is expected to support 27 total jobs In Seneca County and 
approximately $1.2 million in earnings, vrith total output of approximately $4.6 million. These annual 
average impacts are expected to occur over the life of Project operation.

Table 5. Annua! Operation Phase Impacts in Seneca County, Ohio

Impact Type/Measure Jobs^ Earnings 
($ mllJion)^

Output 
($ million)^

Onsite Labor Impacts 11 $0.59 $0.59

Local Revenue and Supply Chain Impacts 13 $0.45 $3.60

Induced Impacts 4 $0.11 $0.43

Total Impacts 27 $1.16 $4.63

Notes:
^ Jobs are FTE for a period of one year (1 FTE = 2,080 hours).
^ Earnings and output are expressed In millions of dollars in Year 2018 dollars.
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Tax Revenues
Wind energy projects in the State of Ohio may be exempted from tangible personal property and real 
property tax payments if they meet certain conditions as provided in Ohio Revised Code (ORC) Section 
5727.75. Qualified energy projects that receive this exemption are Instead required to make annual PILOT 
payments. Annual PILOT payments are detennined based on the size of the Project and the share of the 
construction workforce normally resident in tiie State of Ohio.

According to ORC 5727.75, tangible personal property of a qualified energy project using renewable energy 
resources is exempt from taxation for tax years 2011 through 2021 if all of the foKowing conditions are 
satisfied:

• An application is filed for certification of the energy project as a qualified energy project with the 
director of the Ohio Development Services Agency on or before December 31,2020.

• An application Is filed wHh the Ohio Power Siting Board (OPSB) for a certificate under ORC section 
4906.20.

• The county commissioners of a county In which the energy project is located either adopt a 
resolution approving the application submitted to the Ohio Development Services Agency or pass 
a resolution declaring the county an alternative energy zone (AEZ).

• Construction is initiated by January 1, 2021, with construction defined as either the date the 
application is filed with tiie OPSB or the date the confract for construction or installation is entered 
info, vi/hichever is earlier.

If the applicant is granted an exemption from taxation from any of the tax years 2011 through 2021, the 
qualified energy project Is also exempt from taxation for tax year 2022 and all following years.

Estimated PILOT "base” payments range from $6,000 per MW of nameplate capacity for projecte where 
the majority (75 percent or more) of total construction jobs (measured in FTEs) are filled by work^ normally 
resident In Ohio to $8,000 per MW for projects v4iere Ohio residents account for a smaller share (50 to 60 
percent) of total employment. PILOT payments are $7,000 per MW of nameplate capacity for projects 
where 60 to 75 percent of the construction workforce consists of Ohio residents. Under ORC 5727.75, 
county commissioners may also require an additional service payment, with a combined service and PILOT 
("base”) payment not to exceed $9,000 per MW.

The Board of Seneca County Commissioners adopted a resolution designating Seneca County as an AEZ 
in October 2011, with an annual service payment required in addition to the annual "base” payment of 
$6,000 to $8,000 per MW (Seneca County Commissioners' Office 2011). The amount of each service 
payment shall be the difference between $9,000 and the "base” payment per MW required under ORC 
5727.75. The funds derived from the "base” payment will be distributed to taxing districts in accordance 
with the applicable millage in the respective taxing districts, with the additional service payments dispersed 
as decided by the Board of County Commissioners (Seneca County Commissioners' Office 2011).

Seneca Wind anticipates that it will make payments in lieu of real and personal property taxes in accordance 
with the applicable statute (ORC 5727.75) and the Board of Seneca County Commissioners' 2011 
resolution (Seneca County Commissioners’ Office 2011). For the Project, with a nameplate capacity of 212 
MW, the combined "base” and service payment of $9,000 per MW will result In annual payments of $1.91 
million during its first year of operation, and each year thereafter. This estimated total of $1.91 million Is 
equivalent to 3.3 percent of total property tax revenues for all taxing jurisdictions in Seneca County, which 
were 58.4 million in 2017 (Ohio Department of Taxation 2017).
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Conclusion
The preceding analysis estimates the economic and fiscal impacts associated v\^th construction and 
operation of the proposed Project at the local (Seneca County) and state levels. Impacts were estimated 
for each geographic area, state and county, using separate JEDI Wind Models. The results of this analysis 
indicate that construction and operation of the Project would provide direct employment for residents in 
Seneca County and elsewhere in-state, as well as support economic activity elsewhere in the local and 
state economies.

Overall, construction of the Project is estimated to support 795 total (Project Development and On-Site, 
Turbine and Supply Chain, and Induced) jobs in the State of Ohio, and approximately $46.7 million in labor 
income, with totd economic output of approximately $132.6 million. In Seneca County, Project construction 
is estimated to support approximately 49 total jobs and approximately $2.4 million in labor income, with 
total economic ou^ut of approximately $7.6 million. Construction impacts would be one-time impacts that 
would occur only during construction.

Operation of the Project is estimated to support approximately 39 total (direct, indirect, and Induced) jobs 
in the State of Ohio and approximately $2.4 million in labor income, with total economic output of 
approximately $7.8 million. In Seneca County, Project operation is estimated to support approximately 27 
full-time jobs and approximately $1.2 million in labor income, wiUi total economic output of approximately 
$4.6 million. These annual average impacts are expected to occur over the life of Project operation.

Seneca Wind anticipates that it will make payments in lieu of real and personal property taxes in accordance 
with the applicable statute (ORC 5727.75) and the Board of Seneca County Commissioners’ 2011 
resolution (Seneca County Commissioners’ Office 2011), with the Project estimated to generate $1.91 
million in PILOT payments during its first year of operation, and each year thereafter. Seneca Wind also 
estimates that lease payments to landowners will total more than $20 million over the life of the Project

Qualifications of the Preparer

This report was prepared by Matt Dadswell of Tetra Tech, with inputs provided by Seneca Wind LLC, as 
referenced in the report. Mr. Dadswell has a first class, joint honors, bachelor’s degree in Economics and 
Geography from Portsmouth Polytechnic in England; a master’s degree in Geography from the University 
of Cincinnati; and completed two years of doctoral study in Geography at the University of Washington. Mr. 
Dadswell has 24 years of experience preparing economic and social analyses for energy projects 
throughout the United States.
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Republic Wind Project - 3 Turbines 
PLEASANT TOWNSHIP RECAP

PLEASANT
TWP - OLD
FORT LSD

Generators 3

$lKto Keneral Fund $10,890

County Genera! Fund $2,480

Opportunity Center $11,354

Old Fort $61,409

Vanguard JVSD $2,088

Pleasant Township $6,133

Health District $392

TIffin-Seneca Public Library $1,305

Commission on Aging $392

Mental Health 8i Recovery

County Park District

' ■:

^$914

$87,120

Information provided from Dalton Carr, Apex Clean Energy 4/10/18 
Julie A. AdkIns/iSeneca County Auditor 
Dated: May 11, 2018
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Republic Wind Project -10 Turbines
REED TOWNSHIP RECAP

Generators

$1K to General Fund

REEDTWP-
BELLEVUE

CSD
1

$3,630

REEDTWP
SENECA

EAST LSD
9

$32,670

TOTALS

$36,300

County General Fund $817 $8,621 $9,439

Opportunity Center $3,744 $39,476 $43,220

Bellevue CSD $17,898 $17,898

Seneca East LSD $157,906 $1^106

EHOVE JVSD $1,914 1
Vanguard JVSD $7,260 $7,260

Reed Township $1,420 :$iL4,974 $16,393

Health District $129 $1,361 $1,490

Bellevue Public Library $430
’ *. .

$430

Seneca East Public Library
■-

; $3,403 $3,403

Commission on Aging $129 $1,361 $1,490

Mental Health & Recovery $301 $3,176 $3,477

County Park.Distriet $215 $2,269 $2,484

AVR Fire District ■ $1,398 $14,747 $16,145

AVR Jt AmbulancdjPistrict $645 $6,806 $7,452
$29,040 $261,360 $290,400

Information provided from Dalton Carr, Apex Clean Energy 4/10/18 
Julie A. Adkins, Seneca County Auditor 
Dated: May 11,2018
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Republic Wind Project -10 Turbines
SCIPIO TOWNSHIP RECAP

SCIPIO TWP-
SENECA EAST

LSD

Generators 10

$1K to General Fund $36,300

County General Fund $9,581

Opportunity Center $43,870

Seneca East $175,479

Vanguard JVSD $8,068

Scipio Township $32,777

Health District $1,513

Seneca East Public Library $3,782

Commission on Aging $1,513

Mental Health & Recovery SJ|3P

County Park District

Bloom-Scipio Jt Amb:Dlstric , $7^66
$U$P,400

InformatiprS p»'o^*ded;froiTn. Dalton Carr, Apex Clean Energy 4/10/18 
Julie A. Adjcins, Seneca County Auditor 
Dated: May:,y|2018
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Republic Wind Project -17 Turbines
THOMPSON TOWNSHIP RECAP

THOMPSON THOMPSON
TWP- TWP - SENECA

BELLEVUE CSD EAST LSD TOTALS

Generators 14 3

$1K to General Fund $50,820 $10,890 $61,710

County General Fund $11,538 $2,901 $14439'-

Opportunity Center $52,831 $13,286 :$60,116

Bellevue CSD $252,620 ^$^2,620

Seneca East LSD $53,143 $53,143

EHOVE JVSD $27,023 $27,023

Vanguard JVSD $2,443 $2,443

Thompson Township $45,544 $11,453 $56,998

Health District $1,822 $458 $2,280

Bellevue Public Library $6,073 $6,073

Seneca East Public Library $1,145 $1,145

Commission op Aging $1,822 $458 $2,280

Mental Health & Recovery $4,251 $1,069 $5,320

County Park District $3,036 $764 $3,800

■ .
$406,560 $87,120 $493,680

Information provided from Dalton Carr, Apex Clean Energy 4/10/18 
Julie A. Adkins, Seneca County Auditor 
Dated: May 11,2018
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SPOWER WIND PROJECT
BLOOM TOWNSHIP RECAP

BLOOM TWP-
BUCKEYE
CENTRAL TOTALS

Generators

$lKto General Fund

1

$55,920 $55,920

County General Fund $11,558 $11,558

Opportunity Center $52,924 $52,924

Buckeye Central LSD $301,119 $301,119

Pioneer JVSD $22,508 $22,508

Bloom Township $38,933 $38,933

Health District $1,825 $1,825

Commission on Aging
0

$1,825

/r
Mental Health & Recovery $4,258

County Park District $3,042
0

Bloom-Scipio Jt Ambulance

U
) U)

" $44^,360

Information provided from John Moran/ Project Manager Spower 
Julie A. Adkins, Seneca Cpgnty Auditor 
Dated: May 10,2018 , ' '
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SPOWER WIND PROJECT 
EDEN TOWNSHIP RECAP

EDEN
TOWNSHIP -

MOHAWK LSD

Generators 1

$1K to Keneral Fund $50,560

County General Fund $12,862

Opportunity Center $58,895

Mohav\/k LSD $273,828

Vanguard JVSD $10,831

Eden Township $30,463

Health District $2,031

Mohawk Library $5,415

Commission on Aging $2,031

Mental Health & Recovery

County Park District

$4;739

^ . $404,480

Information provided from John Moran, Project Manager Spower 
Julie A. Adkins, S;eneca County Auditor 
Dated; IVlS^^10,'20i8 ■ ^

Page 81
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SPOWER WIND PROJECT 
REED TOWNSHIP RECAP

Generators

SlKto General Fund

REED TWP -
SENECA

EAST LSD
1

$58,990

TOTALS

$58,990

County General Fund $15,567 $15,567

Opportunity Center $71,280 $71,280

Seneca East LSD $285,117 $285,117

Vanguard JVSD $13,109 $13,109

Reed Township $27,037 $27,037

Health District $2,458 _$2i458

Seneca East Public Library $6,145 $^MS-

Commission on Aging $2,458 ■'$2.,458

Mental Health & Recovery $5,735 : ' ''H :, $5,735

'
County Park District $4,097 r $4,097

AVR Fire District . $26,627
'

$26,627

AVR Jt Ambulance District .. $12,290 $12,290
$471,920 $471,920

Informatibirv 0pvided from John Moran, Project Manager Spower 
Julie A. Adkins; Seneca.Cbunty Auditor 
Dated: May 10,2018
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SPOWER WIND PROJECT
SCIPIO TOWNSHIP RECAP

SCIPIO TWP -
SENECA EAST

LSD

Generators 1

$1K to General Fund $6,900

County General Fund $1,821

Opportunity Center $8,339

Seneca East $33,358

Vanguard JVSD $1,533

Scipio Township $6,230

Health District $287

Seneca East Public Library $719

Commission on Aging $287

Mental Health & Recovery

County Park District

Bloom-Scipio Jt AmbOistric

-V-

$i#76

i 'S|S,199

Information provid.e:d.fMm John Moran, Project Manager Spower 
Julie A. Adkins, Seneca County Auditor 

Dated: MaV^ig;2018
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SPOWERWIND PROJECT
VENICE township RECAP

Generators

$1K to General Fund

VENICE TWP-
SENECA EAST

LSD

1

$32,940

TOTALS

$32,940

County General Fund $8,559 $8,559

Opportunity Center $39,190 $39,190

Seneca East LSD $156,762 $156,762:
;

Vanguard JVSD $7,207 $7,207

Venice Township $14,865

Health District $1,351

Seneca East Public Library $3,379 b>379

Commission on Aging $1/351 -$1,351

Mental Health & Recovery: . $3,153; $3,153

County Park District ■ $2/252 $2,252

Attica Venice Cemetery $4,054 $4,054

AVR Fire district $14,640 $14,640

AVR Jt Ambularnce District $6,757 $6,757
$263,520 $263,520

Information provided from John Moran, Project Manager Spower 
Julie A. Adkins, Seneca County Auditor 
Dated: May 10,2018
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n-X^1S-EL-&Gl\/
Republic Wind 
Public Hearing Testimony

September 12, 2019

My name is Jennine Kramer and I am a lifelong resident of Seneca County. I lived in rural 
Seneca County for the first 32 years of my life and in the City of Tiffin for the last 27 years. I 
recently retired after a 37 year career in education. The first 5 of those years were as a music 
educator and the last 32 have been teaching children with developmental delays with the 
majority of my students on the autism spectrum. Though I could give you a long list of why 
Seneca County is not a good fit for wind turbines, I am going to stick to my area of expertise, the 
autism population.

Fifty years ago my little sister, Kelly, was bom and it was almost immediately known that she 
had Down’s Syndrome. What we didn't know at the time was that her primary disability was 
autism. I had never even heard of autism until many years later so as she was growing up I had 
no idea that the issues she was dealing with were actually sensory issues. I remember the days of 
trying to take her through a mall and having to carry her with her head buried into my chest and 
her ears covered, trying to take her to sporting events which would totally overwhelm her, 
attending the circus as a student which would become a traumatic experience, the number of 
times I felt her trembling in my arms and at the time not knowing what she was actually 
experiencing was severe sensory issues from environmental input that I didn't even realize 
existed.

In 2018 the CDC (Centers for Disease Control) determined that approximately 1 in 59 children is 
diagnosed with an autism spectrum disorder (ASD). Sensory issues and noise sensitivity have 
always been a part of the experience of autism (which includes Asperger syndrome), but only 
became a recognized part of the diagnosis with the fifth edition of the Diagnostic and Statistical 
Manual (DSM) of the American Psychiatric Association in 2013. The DSM-5 identifies “hyper- 
or hypo-reactivity to sensory input or unusual interests in sensory aspects of the environment” 
including indifference, sensory-seeking and adverse responses to specific sounds, textures, 
smells and lights or movement. People with autism can be both over-sensitive (hyper) and under
sensitive (hypo), as well as either seeking out or avoiding sensory stimulation.

Children who experience noise as an unpleasant sensation, or even as physical pain, develop 
defensive reactions (such as covering their ears) and avoidant reactions (seeking only activities 
and places without excessive noise). People with autism frequently mention a dislike of 
percussive sounds, changing or unexpected sounds and specific, intense frequencies, such as 
strip-lighting and the hum from computer fans and refrigerators.

I come before you today to beg you to protect my sister, my grandchildren, my entire family, my 
former students, the entire autism population and my community. I have lived my life supporting 
and advocating for individuals with autism. I have watched children literally bang their heads 
wide open, bite their hands until they bleed, become extremely physically aggressive, retreat into 
isolation in an attempt to block everything out and many more extremely negative reactions to 
sensory input. Often it is difficult to figure out what the triggers are and until you do, and if you 
do, the negative impact it has on the children is horrendous. As a teacher we worked to teach 
them coping skills and to try and desensitize the intense effects of the input they are



receiving. Though you may have success with this, the frequency and duration of the exposure is 
often very limited.

How anyone could have not done their homework to understand these effects on this population 
and propose we erect wind turbines outside of their homes, is beyond me. In my career, I was a 
mandated reporter when it came to any knowledge of neglect and abuse. Well, I am reporting to 
you today that this is neglect and abuse to anyone who will experience adverse effects from 
anything connected to the wind turbines including, light flicker, flashing lights, infrasound, etc. I 
will hold anyone who promotes and approves the wind turbines personally responsible for any 
health effects experienced by these individuals. From my experience and expertise in this field I 
can stand here and tell you, it is not a question as to whether there will be any negative effects, it 
is a question of how many and how severe the effects will be, making the approval of the wind 
turbines both neglectful and abusive.

I would like to thank you now for stopping this catastrophe from happening and keeping Seneca 
County a safe and healthy place to live.

Jennine Kramer 
Tiffin, OH
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I am against the Apex Republic Wind project because;

1. The severe possible health issues related to ITWs.

2. The loss of safe air space for Life Flight to land, which could potentially 

cause delayed time getting accident victims to a larger hospital, possibly 

even deaths.

S.The loss in value of our beautiful scenic landscape in Seneca County by 

600+ feet Industrial Wind Turbines is far beyond any monies made by only a 

few land owners.

4.100+ persons per square mile is too populated an area to place these 

monstrous turbines.

Linda Hetzel

Eden Township 

Seneca County 

Tiffin OH
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I am against Apex Republic Wind project for many reasons. Including, but 

not limited to, the health issues the Industrial Wind Turbines cause, loss in 

land values, and the stress placed on the many people in the area that will 
receive no financial compensation.

Ken Hetzel

Eden Township 

Seneca County 

Tiffin OH
^ ^ P I 1M 11M k I i i

WITHOUT LOCAL CONTROL



/^r

1
js x/^/^'CsS cS.

^r^er)^ - i/? ~HuiJ
'y>'///Ac-/xd\atj8^ ^o ~f'l\<A\urhiMs pi/rpasej jou

Wiyi,
AX- '^Co[<^ ■:^e

//)yJue_AC^_ or pctU-K-^ MA . .
pc-o j&cA A Ae^i AX OASS pX JJ^ pXc
fb jS-xpC'A-Az^ Ah csc- /)X J.

h
'f'AjAy X3 acf ar- u^t'A^

‘ Y~ ^ A^/J

/' ^

AcsAu^oJijp ptJ toj'/[ ho^r-X A‘f4 

pouy<. j)e«rhc^r^. 7A<^ Ae-$-f^m6A4 

AjtC pr^ j^cAhu^i 11 CO-MC "
’n3XA,or^ ;tUl
f%

// sk
/

r jv?i e. ~hkoS<- 0uJ)6
-e. AeX

'Z>r-

/?c^W i'-^ e
mohi-f A ’^^cps. ^i/ak as

pz/is

pX&hff XvqluXiA^j eXAsj Ae.i/eAX/oi\
(Ts u>t A()AL /yjjsrOs& dX'Ao-f'^ \osaACp^'A

tA
luc-Q- a ovD/)opcXJ)C^_3l~tjAa A

jKo^ /Soared UJi 
'^nc^ ^nA nff
(hohohSP AX Lua

A- ujt A ~h~isl-^a 

p\a
AX'-A A)

iOcj
, or ce-iipponcs j /)tS suaoj^ - - \

Ab<rkcX(.acs£{ JM\'X horrn^. "77^ 

l/^ruAicpCSp'i-XXi<t
^ lA^ a At /t ~fe> X V4ri^ oUac Ahdt X

Ahh pro cX‘^/A

ioas-

* - . i



<r

Zj J4WL. 'TuaMuu^

~tpuu^
C> bk^ MjJlMy Sf^

nixAlbl^ Umb ,

i-k&iJ ' —/ .!
(%dJ\^^/7L^

Aui^

uyfft^

f^iMh^itisr



JU

(3MA

-rfO

Xe^ ujrt

> ih



Members of the Ohio Power Siting Board-

I have been approached by a natural gas company and an oil 
company to sign contracts, but I never did because I do not want 

to ruin the land and I don’t think it would be good for my farm.

A wind farm does not damage farmland and is a renewable 

source of energy that improves the air quality and keeps water 

clean, unlike other energy sources, which emit harmful 
pollutants.

Wind farms offer an opportunity for farmers to diversify their 

income especially when the weather doesn’t cooperate, like this 

year. A continuous payment would help with living expenses and 

the costs of farming.
Republic Wind will also provide $54 million in payments to the 

county, city and schools. This money can help build new roads 

and provide additional funding for our local schools. I see this as 

a win/win situation for the community.

Thank you for taking the time to hear my support of the Republic 

Wind Project.



-EL-Bga/
SEPTEMBER 12, 2019

I AM HERE TO SUPPORT THE REPUBLIC WIND PROJECT.

MUCH OF THE ANTI-WIND TURBINE RHETORIC USES FEAR INSTEAD OF FACTS TO FURTHER THEIR CAUSE. 
HERE ARE SOME FACTS REGARDING A FEW OF THEIR TALKING POINTS.

BIRD KILL: FAR MORE BIRDS ARE KILLED BY CATS, VEHICLES, CELL TOWERS, POWER LINES, 
WINDOW/BUILDING STRIKES, ETC. THAN BY WIND TURBINES.

INFRASOUND: MANY HOUSEHOLD APPLIANCES PRODUCE INFRASOUND; REFRIGERATORS, AIR 
CONDITIONING UNITS, FANS, ETC. WAVES ARE PROBABLY THE LARGEST SOURCE OF INFRASOUND, YET 
MANY PEOPLE WILLINGLY CHOOSE TO LIVE CLOSE TO LAKES AND OCEANS.

SHADOW FLICKER: CAREFUL POSITIONING OF WIND TURBINES GREATLY REDUCES OR ELIMINATES ANY 
POTENTIAL FOR SHADOWING.

DANGER FROM ICE THROW: MANDATORY SETBACKS AND POSITIONING WILL ELIMINATE THIS 
POSSIBILITY. OHIO HAS SOME OF THE MOST RESTRICTIVE SETBACKS.

IN CONCLUSION, I HOPE YOU WILL CAREFULLY CONSIDER THE POSITIVE ASPECTS OF WIND ENERGY: 
RELIABLE, CLEAN, AND RENEWABLE. THE REVENUE GENERATED WILL BENEFIT OUR SCHOOLS, COUNTY 
AND TOWNSHIPS.

THANK YOU FOR YOUR CONSIDERATION.

KATHRYN L. WALTERS 
6556 N. STATE RTE. 18 
CLYDE, OHIO 43410 
SENECA COUNTY 
THOMPSON TOWNSHIP
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Christina Popa 
3336 Willoughby Rd 
Willard, Ohio 44890
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I live in Huron County but I come to the Sorrowful Mother Shrine several times a year. The 
Sorrowful Mother Shrine is located at 4106 Ohio 269 in Thompson Township in Bellevue, Ohio. 
The shrine, like many residences, will be in the cumulative view shed of the multiple wind farms 
being proposed for Seneca, Erie and Huron counties.

Per the Catholic Travel Guide the Sorrowful Mother Shrine is the oldest place of pilgrimage 
dedicated to the Blessed Mother in the Midwest and east of the Mississippi. This historic 
shrine, established in 1850, consist of 120 wooded acres. There is an open air Pieta chapel and 
an Indoor chapel. The walkways on the grounds lead to the Stations of the Cross, shrines and 
grottos. There is also a pilgrimage center and a gift shop. According to the Ohio Traveler.com 
the shrine has "all of the beauty of nature in a peaceful atmosphere".

The shrine has personal and group pilgrimages throughout the year. Pilgrims from catholic 
ethnic communities have come from Toledo Cleveland, Columbus, Youngstown and other 
places. There are scheduled masses during the week and on weekends.

According to Ohio's Lake Erie Shores and Islands "The Shrine provides a peaceful place to 
reflect for people of all faiths". People, couples and families come here for mass, to reflect and 
pray, and to experience the tranquility of being in nature. People come in the summer to attend 
the outdoor masses.

Apex has more than just the Republic Wind Project planned for this area. Emerson Creek is 
being proposed for Huron and Erie County. This would include Lyme and Sherman Townships 
which are adjacent to Thompson Township. Another industrial Wind farm is Emerson West 
which I understand would be in Seneca County. S Power recently withdrew the application for 
Seneca Wind in Seneca County but can resubmit their application.

The combination of all of these proposed industrial wind farms, with the hundreds of turbines 
which would be seen, has the potential to negatively impact the Sorrowful Mother Shrine. 
People come here to experience the silence and beauty of the outdoors. One online review I 
read was the shrine is a "great place for prayer and meditation". I would like to see it stay that 
way.

I ask you to say no to the Republic Wind Project.
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My Name is Nathan Root, I live in Seneca County on a 100 acre farm just outside of Flat Rock. For the 
record, Our farm Is not scheduled to have a wind generator on the property.

When I first became aware of the possibility of Wind Generators in our area, I did some preliminary 
research and soon discovered just how much information was out there. Information that is either mis
leading, an exaggeration of facts or just plain untrue. Over the years fve done my share of Marketing 
and Advertising so I am well aware of the art of "word smithing" to convince others of your beliefs.

So, to clear the muddy waters for me to make a decision....throwlng away the stories of birds being 
eliminated from the sky, the schools duped out of monies, people going mad from the noise or that 
property values will plummet,...

I narrowed my focus to two issues.

We have to make an immediate and concerted effort in reducing the use of fossil fuels.

And the other issue is:

The erection and operation of Wind generators will forever change my view of the landscape 
when I either look out my window or travel down the road.

This issue and this Issue alone I believe is the Genesis for folks not wanting the Wind Generators. But 
arguing AGAINST a viable form of energy to reduce our dependence on fossil fuels for the mere fact of
"my views of the landscape will change" sounds a bit selfish....and trying to make an argument against
an issue purely on the basis of selfishness makes it a little more difficult to find supporters. So we resort 
to slightly skewed facts to either scare, bully or intimidate the opposition to siding with our beliefs.

I have four grandkids who are depending on me not to be selfish and to ensure they have a bright 
future.

THEY are why I am for the Republic Wind program.

Thank you



Wind development In Seneca County will bring much needed support to our public schools, roads and 
public safety. This project will be a source of long term revenue for those entities. This means $36 
million dollars for our local schools, $18 million dollars for the county and townships along with $29 
million dollars to the participating land owners.
economy. We need to support this project for the future benefit of Seneca County.
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Republic WIy\cI^FLC, OP5^
My name is Keith Moyer. I live at 3040 South State Route 67,
Tiffin, Ohio, which is in the northwest comer of Bloom Township, 
and have resided there since 1981. My home is within the 10 mile visual 
study area of the proposed Republic Wind Farm.

I would like to focus on the visual impact assessment as submitted by 
Republic Wind, LLC and prepared by EDR, (Environmental Design and 
Research, Landscape Architecture, Engineering, and Environmental 
Services).

According to Ohio Administrative Code 4906-4-09, (C) (6) “The applicant 
shall provide photographic simulations or artist’s pictorial sketches of the 
proposed facility from at least one vantage point in each area of three square 

miles within the project area, showing views to the north, south, east, and 
west. The photographic simulations or artist’s pictorial sketches shall 
incorporate the environmental and atmospheric conditions under which the 
facility would be most visible.”

The assessment submitted 96 viewpoints. Of the 96 submitted photographic 
viewpoints, 9 were selected for visual simulation. Of those 9 viewpoints 
only 5 were within the project area. None of these 5 simulations included 4 

angles of observation. There were no submitted simulations in the project 
area which incorporated views to the north, south, east, and west. None of 
the photographic simulations met the requirements of all four compass 
directions.

Ohio Administrative Code 4906-4-08 (D) (4) Impact of the facility,
Section (a) states; “Describe the visibility of the project, including a 
viewshed analysis and area of visual effect shown on a corresponding map 
of the study area. The viewshed analysis shall not incorporate deciduous 
vegetation, agricultural crops, or other seasonal land cover as viewing 
obstacles.”

All of the observation point photos were taken in July, when the area trees 
were in full leaf and crops were well-developed in the fields. Therefore this 

viewshed analysis submission did incorporate deciduous vegetation, 
agricultural crops and other seasonal land cover as viewing obstacles and it 
does not fulfill the Ohio Administrative Code.



Having driven thru areas in Ohio that contain wind farms with wind turbines 
that are much shorter than those proposed for the Republic Wind Farm, I can 
state that this study does not show the visual impact of 47, over 600 foot tall 
wind turbines in 6 townships. Technically, since the total elevation change in 
the project area is only 255 feet, which is less than half the height of the 
proposed over 600 foot tall turbines, most of the turbines would be visible 
from any unobstructed view in the project area.

If the intention was to actually show the visual impact of the wind turbines, 
they failed, and their application for a certificate should be denied.
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All,

I have a question that keeps coming back up, and 

I can’t really get any real answer to this. Who sets 

the rules and guidelines for the construction of the 

industrial wind turbines? The best answer 1 have 

received is from the AWE and it is a basic 

answer that really puts it back on the engineer who 

works for the wind companies. It is the standards 

that the engineering company put forth and this is 

how they come up with guidelines. It seems as the 

wind industry sets the standards for themselves, 

they use their own reports on noise, shadow flicker 

and infrasound and will not take any private sources 

findings in consideration. Where are the 

independent studies from W.H.O. along with that 

studies from Canada, along with other reports of well 
contamination? Michigan just published that they are 

seeing infrasound as a problem with their rural 
residents.

Everything we see is making the 

communities & residents to bear the burden of proof 

the problems that are caused by the wind projects 

once these projects at completed. From anything 

that I have read, wind turbines are not required to 

have any lighting protection as an industry standard. 

I have read where even if there is lighting protection



that it will not pick up on incidental lighting strikes. 

This type of strike cannot be detected and go 

unnoticed as damage to the blades would pass a 

ground inspection. This would lead to contamination 

of water to the blades and the cold weather climate 

could cause blade failure. This would be just cause 

to move them further back from homes or general 
population.

There is no required inspections from the state of 

Ohio on the installation of the underground structure, 

direct buried 34kV lines, or grounding of the 

structure. There are no standards for protecting the 

general public from toxic fumes if the turbine catches 

fire. Employees are required to maintain 1600 plus 

feet due to asphyxiation from the smoke, but we the 

citizens must be expendable as Ohio says a 

minimum of 1330 feet. In the case of Van Wert Ohio 

less than a 1000 feet. I did like it when the wind 

companies addressed this in the PUCO public 

hearing. The comment was we do not want to go 

down this road of inspections as it will impact their 

process in getting projects completed. My thought is, 

what is wrong with looking out for the public’s 

safety? By doing phase construction inspections, as 

every other contractor must comply with, this insures 

that the public’s safety is being look at and insuring 

that we do not have problems.



In the matter of grounding and securing the area 

around these power plants, all the grounding that I 
have found is based off of a mountain type area 

where you have more surface contact to the 

concrete base, but even then rocks are not the best 

as if you look at MSAW (Mine Safety & Health 

Administration) there still is all types of methods you 

need to do in order to get the minimum ohms to 

ground readings. The AWE comments in the 

findings that they should have less than half due to 

the power production and the higher possibility of a 

lighting strike. Here again, we are letting the industry 

to self-police these projects. In the case of Wal-Mart 

and Tesla with the solar panels catching fire, the 

findings was the grounding was not installed 

properly and the grounding of the panels is what 

caused the fire.

Let’s take a brief look at look at the deaths from 

electrocution. Although farmers are one of the lower 

number of direct contact with medium voltage lines 

with equipment, we are now going through the fields 

with 34,000 volt lines and will increase the 

possibility. What is the depth requirement for a 

medium voltage line? 24-inches is what is required 

by the NEC to the top of the conductor. I would think 

that this is based off using the normal circumstance



where we see direct buried lines in right ways in 

town. Anything less shall be in conduit and or 

concrete encased. By installing these cables at the 

24 inch mark will increases the possibility of them 

being killed by striking these lines. Farmers use a 

tool for the compaction of their soil. It has the 

possibility to reach 22-inches deep. Let’s just say 

that the cables were buried at 24-inches and when 

completing the project the ground cover gets move 

to a lesser depth of 24-inches, who is going to insure 

that the farmer will not make contact with this type of 

tool? Are we going to tell the farmer that they can no 

longer use this area? Is the wind company going to 

control the area for usage? In the electrical 
contractor’s world, our engineers normally requires 

us on a 7,400 volt lines to be at 36-inches and 

encased. I would think the PUCO/OPBS would 

require deeper installation of 34,000 volt lines that 

are not protected going across farm land.

I see that the PUCO is now rewriting the 

guidelines for natural gas pipelines. And is this 

because of other problems that have come to light 

with the recent pipelines being installed throughout 

the state?
Is this where we are going to be with the wind 

projects in Ohio? Trying to fix problems that we 

already know are problems? There is so many



questions that need to be answered with the wind 

projects we are faced with right now. I'm not sure if 

you have ever read any land owners contract before 

or not, but in one section it says just the first just the 

first three feet of the base to be removed below 

grade. What happens to the rest of the 500 - 700 

yards of cement? And who is going to deal with it? If 

TOPO or Topography was never done, what 

prevents them from covering them up and changing 

the grade? Here again no records and no reporting 

of what the grade is at the start. This will affect the 

watershed of the property and field drainage. Who 

will remember what it was? On any commercial 
project TOPO has to be done to ensure that 

watershed will not to affect any of the surrounding 

properties. We have seen this in the pipeline in 

Seneca County where one of the owners had the 

TOPO done out of his own pocket, and they held the 

contractor doing the work responsible to put the 

ground back the way it was. This took the contractor 

a year to get it right.

If this was a typical power plant that is owned by 

an AEP, Duke Energy or Ohio Edison it would be 

policy that the projects be required to follow building 

standards, but instead we look at these projects like 

we are installing power poles. If we were to install 
100 foot wind turbine for our own homes, it would fall



under more inspections and general safety rules for 

my neighbors than these 600 - 700 foot tall turbines. 

Setbacks should increase not decrease and we the 

citizens of the affected areas should have the final 
say on these projects, after all we will be the ones 

living here, and not some construction company 

from Canada or West Texas and surely not any of 

the people from the wind companies that are sitting 

in this room. The PUCO is to protect us the citizens 

of Ohio from these type of projects and any future 

problems.

If I am wrong on the process, please tell me 

where I can go to find the guidelines that the State of 

Ohio put forth for the wind companies to follow. As 

of today I cannot find any federal and or state written 

laws on the construction requirements. Even the 

lawyers for the wind companies made the statement 

to the PUCO that they do not want to be bound by 

inspections as they feel it will impede the process of 

construction. Safety MUST be the first and up most 

important thing before any and all construction of 

these power plants that are being installed around 

our state.

In closing I feel the OPSB should not grant the 

Republic Wind project a permit due to multiple 

reasons.



1. It is the OPSB responsibility to keep all the 

citizens safe in regards to these type of projects.

2. Karst - with these type of depressions in the 

region, there is no responsible way to install the 

bases for the turbines without a negative 

outcome to wells, and roadways. The land will 
not support this type of heavy loads or structures 

without deep foundations or tensionless pier 

foundation.

3. Wells - protection of well water should be of the 

up most importance. I have had numerous 

phone conversations with the EPA and the State 

health department, but no one wants to be 

responsible for any possible negative outcome, 

like we have seen in Canada.

4. Wild Life - this is a migratory path for all types of 

birds, bats and protected birds of prey. Eagles 

Red-tailed Hawks. This past week we have seen 

a high migration of grasshoppers and monarch 

butterflies along with others. Maybe to some it 

sounds stupid, but it is part of our eco system, 

and needs to be protected.



5. Infrasound - One of the hot topics that the wind 

industry denies as true facts. We have seen 

reports from WHO, and now other states like 

Michigan, pushing back and passing laws about 

infrasound. Our own U.S. State Department 

officials contended Cuba staged a sonic attack 

on employees of the American embassy, 

causing a variety of neurological symptoms. 

Both sides acknowledge they are baffled as to 

what happened to 24 embassy employees who 

were diagnosed with mild traumatic brain 

damage between November 2016 and August 

2017.

With just these reasons, it should be enough to stop the 

project and make the PUCO look at how we are treating 

the citizens of Ohio. Remember, at one time we all 
thought smoking was safe, cocaine was a wonder drug, 

heroin was a cure for a cough and asbestos was safe.

Sincerely
Ed Clark / Eden Township Seneca County, Ohio
Ethog3@gmail.co
419-618-0031
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POLICY & ETHICS

‘Sonic Weapon Attacks” on U.S. Embassy Don’t Add Up
for Anyone

Cuban scientists and a new American report both shoot down a list of bizarre theories

By R. Douglas Fields on February 16.2018
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One unproved theory holds that an array of poles and metal awnings in a park adjacent to the U.S. embassy in Havana serves as a system 
of antennas that are part of a sonic or microwave weapon. Called El Monte de las Banderas (the Mount of Flags), the poles were erected

Cl''iontifinamerican.com/article/fdquo-sonic'weapon-attacks-rdquo-on-u-s-embassy-don-rsquo-t-add-up-mdash-for-anyone/
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countries tnat bracket the fcJtrait ot kloriOa. U .y. State Department otticiats contended. 
Cuba staged a sonic attack on employees of the American embassy, causing a variety 

of neurological symptoms. Cuba has not only denied such an attack ever took place 

but has also emphasized the physical impossibility of a sound wave causing 

neurological damage trained on such a distant target.

But physicians and scientists from both countries now appear to be in agreement on 

one critical point: Both sides acknowledge they are baffled as to what happened to 

24 embassy employees who were diagnosed with mild traumatic brain damage 

between November 2016 and August 2017.

The latest development is a preliminary £ubiication in JAMA The Journal of the 

American Medical Association on Thursday, authored by the team of doctors at the 

University of Pennsylvania who examined 21 of the U.S. government employees. The 

study, commissioned by the federal government, found the patients had suffered from 

concussionlike symptoms—but without any blunt trauma to the head. The medical 
issues varied widely among the patients, and included cognitive difficulties and 

problems with balance, eye tracking, sleep disturbances and headache.

tps.7/www.scienttficamerican.com/articIe/ldquo-sonic-weapon-attacks-rdquO'On'U-s-embassy-don-rsquo-t-add-up-mdash-for-anyone/ 2/17
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Adding yet another element to the mystery, the new findings show normal MRI brain 

scans in all patients, and normal hearing in all but three individuals. The authors of 

the JAMA study also discount the likelihood of sonic injury, infection or toxic agents 

—and they even downplay the frequent suggestion of mass hysteria. Many of the 

findings in the new report echo a previous investigation carried out by Cuban 

officials.

/1It
The new report's inconclusiveness does little to break the impasse. The State 

Department has issued multiple warnings in recent months that U.S. citizens should 

not travel to Cuba, because numerous embassy employees here had been targeted in 

attacks. The culprit was thought to be some form of unidentified sonic weapon 

trained on embassy employees, primarily in their residences near the post, including 

at the Capri Hotel.

The precise mechanism of the alleged attacks remains unclear. Between November 

2016 and August 2017, some embassy staff complained of hearing strange sounds that 
targeted specific individuals—one person would hear them and another in the same

■=«'iiar)tificamerican.com/artic!6/ldquo-sonic-weapon-attacks-rdquo-on'U-s*embassy'don-rsquo-t-acld-up-mdash-for-anyone/ 3/17



<3! ui/iiu ly "Sonic Weapon Attacks" on U.S. Embassy Don't Add Up-for Anyone - Scientific American

Cookie Settings

We use cookies to 
personalize content and 
ads, to provide social 
media features and to 
analyze our traffic. We 
also share information 
about your use of our site 
with our social media, 
advertising and analytics 
partners. Privacy Policy

wuiiu. vviiiiuut luiuwmg muic ciuuui tuc caubca oi uic mciuciue, luuu oiuwn, auw—
acting assistant director for international programs at the State Department’s Bureau 

of Diplomatic Security, testified he could not assure the safety of diplomats coming to 

Cuba.
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The Cuban Neurosciences Center in Havana carried out an investigation of the alleged sonic attacks. 
Credit; R. Douglas Fields

Throughout the series of alleged attacks, however, questions have persisted as to how 

any sonic weapon could, without deafening levels of noise, have produced hearing 

loss and cognitive symptoms. In an attempt to address these questions, the Cuban 

government formed a technical committee of officials and academics to investigate 

the incidents; a report was issued late last year. At the Cuban Neurqsdences Center, a 

towering concrete building situated near President Raul Castro’s heavily guarded 

estate well outside the tourist area, Mitchell Valdes-Sosa, general director of the 

center and an expert in auditory physiology who served on the technical committee, 
reviewed the report with me in late December.

The authors—a team of scientists including neuroscientists, physicians and physicists, 
among others—examined the available medical reports on afflicted embassy 

employees. The scientists and criminal investigators set up sound and radio-
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buildings in the surrounding areas for unusual equipment, and searched customs 

records for evidence of any sound-emitting equipment brought into the country. On 

the basis of these data the committee found all the proposed explanations for the 

alleged sonic attack implausible and, in many cases, contrary to the laws of physics. 
The report addressed a number of hypotheses, listed below, for the alleged attack. 
Valdes-Sosa explained why the committee had dismissed them all:

31

Sign up for Scientific American’s free newsletters. Sign Up

■t-

Audible sound—A blast of sound loud enough to damage hearing, Vald^s-Sosa 

says, would have been obvious to anyone near the embassy, and the source could not 
selectively target different individuals in the same room. No loud sounds were 

reported by witnesses or nearby residents, and none were detected by surveillance 

equipment. Physicists on the committee found even deafening sounds beamed into 

the buildings would be diminished by the walls and windows to a level well below that 
required to cause hearing loss.

Cell phone recordings of the alleged were provided to an Associated Press
reporter by an anonymous source in the State Department. But the sounds were 

identified by Yamile Gonzalez Sanchez, an official at the Ministry of Public Health, 
and physicist Carlos Barcelo Perez, a professor at the National Institute of Hygiene, as 

those made by local insects, which they recorded on the scene. Moreover, the sounds, 
all in the audible range (about 7 kilohertz), would have overdriven the microphone—
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Audiograms (tests of hearing sensitivity) would have been useful in pinpointing the 

precise sound used in a sonic attack, because loud noise inflicts hearing loss at the 

specific frequency of the damaging sound. But despite requests from the committee, 
the U.S. declined to provide them. Hearing tests of residents in the surrounding area, 
made by audiologist Alida Suarez Landrian, found no abnormalities.

iiiiiiiiiinn!!!!!
EMBASsroFTiffi Untted States of America

■..""Ill: lii'li,
Many embassy staff members have returned to the U.S. after reports of strange high-pitched sounds 
and 24 employees being diagnosed with mild traumatic brain injury. Credit: R. Douglas Fields
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Infection and intoxication—Antibiotics and antimicrobial drugs can produce 

hearing damage. But Valdes-Sosa says the investigation could find no plausible way 

for such an agent to be administered selectively to people of such different ages who 

were affected in different places and times. The attacks are alleged to have occurred 

on multiple occasions between November 2016 and August 2017-

The Caribbean Basin is home to many viral infections—dengue, chikungunya, Zika— 

but none have produced this constellation of symptoms. Indeed, Charles Rosenfarb, 
medical director of the State Department’s Bureau of Medical Services, describes the 

wide-ranging symptoms as a “novel syndrome” never seen before.

The investigation was hampered by the cursory information provided to the Cubans 

by the U.S., Vaidds-Sosa says. Rather than detailed medical records, the committee 

said it only received a single-page summary of complaints reported by embassy 

employees and family members—a list that included hearing loss, vertigo, tinnitus, 
memory problems, difficulty concentrating and visual disturbances. “If we had the 

medical records, maybe we could exclude [a toxic agent], but this hypothesis seems 

also unlikely,” Vald^s-Sosa says. The committee said its request to interview and 

examine victims was denied.
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Peculiar structure outside the embassy—An array of metal £ol^ 

in a park outside the embassy, also in a direct line of sight with the Capri Hotel, was 

thought to be a possible antenna system for a sonic or microwave weapon. But the 

structures are simply flag poles erected to obscure an electronic sign on the embassy 

that formerly flashed information objectionable to Cuban authorities. If it had served 

as a sonic weapon, “it would affect everyone in the building/' Valdes~Sosa adds.

White matter damage— After the Cuban report was released, the y^sociated Press 

reported that magnetic resonance imaging scans by physicians at the University of 

Miami and Penn showed damage to white matter in the brains of embassy employees, 
and that this information would be published in a paper submitted to the Journal of 

the American Medical Association (JAMA). White matter is brain tissue comprised of 

bundles of cables (myelinated axons) that connect neurons (gray matter) to form 

circuits. But experts quoted in the AP article stated that sound does not damage white 

matter. Such damage would require violent concussive forces, something I learned in 

my own laboratory research on blast injuiy and myelin. The lead author of the 

investigation finding white matter damage in embassy employees was identified by 

the Miami Herald as Michael Hoffer, a, University of Miami ear, nose and throat 
specialist and former U.S. Marine physician. Hoffer referred my inquires to the 

University of Miami Press Office, which declined comment, unable even to clarify 

whether a manuscript showing white matter injury in the U.S. diplomats had been 

submitted for publication. At this point, no medical evidence of white matter damage 

is known to have been reported.
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Mitchell Vald^S'Sosa, at the Cuban Neurosciences Center in Havana, reads a summary of the 
investigation into alleged sonic attacks. He is the center's chief executive, an expert in auditory 
physiology and a member of the committee that investigated the alleged attacks. Credit: R. 
Douglas Fields

“This is part of the same pattern,” Valdes-Sosa says. “Something is leaked to the 

press, but in such a vague way you can’t confirm it or de-confirm it.” He also wants to 

know why data in the report had not been shared with the Cubans, “If there was any 

evidence of a real attack by anybody,” he says, “the Cuban government would react 
strongly—and as a scientist I would be very worried. I think the word would have to 

be spread so people could protect themselves.”

i
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reports made by patients and thus lacked the types of procedures brought to bear in a 

formal scientific study—it was not known, for instance, what the neurological status 

of the diagnosed patients was before they became ill. Many of the tests were only 

given to a small subgroup of patients. Just six patients received cognitive and 

neuropsychological tests. From a medical perspective, Muth and Lewis noted the 

range of symptoms is shared by many different medical illnesses apart from 

concussion.

Those concerns were echoed by Valdes-Sosa in an e-mail after reading the report; 
“The study has serious limitations,” he wrote, but he was more disturbed by how this 

information was released. “The most alarming consideration is that medical data was 

withheld from the Cuban side to protect the patient privacy, but then it goes directly 

to publication,” he added. The Cuban scientists never questioned that these 

individuals experienced a range of health issues, he noted, but this new information 

does not clarify the cause or causes; indeed, it complicates matters. “The argument 
for a ‘new syndrome,’ or even of a ‘health attack,’ is very weak.” He added: “The 

objective findings [for example, abnormal audiograms] are present in only very few of 

the cases, and are inconsistent. It is not possible to know if any of the results are due 

to preexisting diseases or if their prevalence is larger than expected for any group of 

persons of the same age. The published conclusion that all the diplomats ‘sustained 

injury to widespread brain networks’ was not demonstrated by the data presented.”

Some U.S. officials have suggested various theories for what might have happened. 
Rubio and others have suggested a rogue faction in Cuba could be responsible for the 

attacks. “People who think a rogue faction in Cuba is responsible do not know Cuba,” 

Valdes-Sosa says. “There is no rogue faction in Cuba.” In Cuba, often described as a
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loud blasts causing mild injury that worsens with age, resulting in tinnitus or sudden 

hearing loss as in Meniere’s disease, for example.

5

Who would have a motive to advance a false story? “I think it is people that the U.S. 
government listens to, who want to roll back Obama’s work with Cuba, and they are 

taking advantage of this,” Valdes-Sosa says, suggesting perhaps some embassy 

personnel became ill from natural or preexisting causes—but when U.S. officials told 

them a secret weapon was involved, their anxiety may have skyrocketed.

Many ordinary Cubans were also incredulous about the idea of an intentional attack, 
and insisted that their country is highly motivated to improve relations with their 

gigantic neighbor.

“Science fiction,” says a restaurant worker in Havana, using a phrase often heard on 

the streets of the capital when this issue comes up. And one night in a remote village, 
as people dance salsa to the rhythm of Congo drums in the town square, a 

professional dancer says to me about the idea of an advanced new weapon: “I invite 

Americans to live in Cuba six months. We don’t have anything. No internet, no 

weapons program, not even cars.” Another Cuban adds, “If we had such a weapon, 
which we don’t, why would we use it on embassy employees and their families? We 

would not need bombs. We would take it to Trump Tower.”

Back in Havana, a taxi driver in a 1942 Ford Fleetwood that jostles its rickety way 

through the streets in a predawn rain—the darkness pierced by one working headlight 
as the taxi driver squints through a streaky windshield—says point blank in broken
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The incident has also mystified some U,S. ofticiais. “Very perplexing,” said Sen. Tom 

Udall (D-N.M.), after questioning Palmieri at the January 9 Senate hearing. "We 

need to be careful not to jump to conclusions until we know what really happened.” 

The same day, Secretary of State Rex Tillerson announced he would request an 

independent review board to investigate the matter.

Valdes-Sosa ends our meeting, reflecting aloud: "If this is a hoax, it is cruel to have 

these people living under a shadow for the rest of their lives. Establishing what 
happened is important not only for the two countries, but for the people involved. The 

only way to do it is to share scientific information.”
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Department concludes it was harassment.
December 2016—January 2017: Employees first visit the State Department 
medical unit.
February-April 2017: 80 employees are examined; 16 are determined to have 

suffered mild traumatic brain injury.
July 2017: The State Department’s Bureau of Medical Services convenes a panel of 

academic experts to examine case histories and medical records. They conclude 

victims suffer “trauma from a non-natural source.”
August 2017: The Center for Brain Injury and Repair at the University of 

Pennsylvania reevaluates the initial cases and later ones occurring until August 2017, 
bringing the total to 24 employees with mild traumatic brain injuiy.

Rights & Permissions

ABOUT THE AUTHOR(S)

R. Douglas Fields

R. Douglas Fields is a neuroscientist and author of Why We Snap, about the 
neuroscience of sudden aggression, and the soon-to-be-published Electric 
Brain, about brain waves and brain-stimulation research. Fields is an adjunct 
professor at the University of Maryland. College Park, in the neuroscience and 
cognitive science program and chief of the nervous system development and 
plasticity section at the National Institute of Child Health and Human 
Development.

sy/www.scientificamerican.com/article/ldquo'Sonic-weapon-aUacks-rcIquo-on-u-S'embassy'don-rsquo-t-adcl-up-mdash-for-anyone/ 14/17



9/12/2019 ’’Sonic Weapon Attacks” on U.S. Embassy Don't Add Up-for Anyone Scientific American

We use cookies to 
personalize content and 
ads, to provide social 
media features and to 
analyze our traffic. We 
also share information 
about your use of our site 
with our social media, 
advertising and analytics 
partners. Privacy Policy

Cookie Settings ■J Accept Cookies

READ THIS NEXT

POLICY ETHICS

Science Diplomacy Is More Vital Than Ever 
June 1.2017 ~ THE EDITORS

HEALTH

As Cuba-U.S. Relations Thaw, Medical Researchers Still Struggle to Connect 
January 28.2015 — Dina Fine Maron

As Somali pirates step up attacks, shippers consider technology options for 
defense
November 20.2008 — Larry Greenemeier

TECH

How a Sensor-Filled World Will Change Human Consciousness
July 1,2014 — Gershon Dublon and Joseph A. Paradiso

i
NEWSLETTER

Get smart Sign up for our email newsletter.

arir-An.com/article/ldquo-sonic-weapon-attacks-rdquo-on-u-s-embassy-don-rsquO't-add-up-mdash-for-anyone/



"Sonic Weapon Attacks" on U.S. Embassy Don't Add Up-for Anyone - Scientific American

We use cookies to 
personalize content and 
ads, to provide social 
media features and to 
analyze our traffic. We 
also share information 
about your use of our site 
with our social media, 
advertising and analytics 
partners. Privacy Policy

Cookie Settings / Accept Cookies

Subscribe Now!

FOLLOW US

SCIENTIFIC AMERICAN ARABIC

Store

About

Press Room 

Advertise

SA Custom Media 

Terms of Use

FAQs

Contact Us

Site Map 

Privacy Poiicy

Use of Cookies 

international Editions

Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications 
(many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial 

independence in reporting developments in science to our readers.

© 2019 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.

//www.scientificamerican.com/artide/ldquo-sonic-weapon-attacks-rdquo-on-u-s-embassy-don*rsquo-t-add-up-mdash-for-anyone/ 16/17



9/12/2019 "Sonic Weapon Attacks" on (J.S. Embassy Don’t Add Up-for Anyone - Scientific American

We use cookies to 
personalize content and 
ads, to provide social 
media features and to 
analyze our traffic. We 
also share information 
about your use of our site 
with our social media, 
advertising and analytics 
partners. Privacy Policy

Cookie Settings ■J Accept Cookies

tittps:/Awww.sci6ntificamerican.com/articie/ldquo-sonic-weapon-attacks-rdquo-on-u-s-embassy-don-rsquo-t-add-up-mdash-for-anyone/ 17/17





9/12/2019 At forum, concerns raised about health impacts from large turbir?es | Orleans Hub

ad rates about us contact us photo orders

JETOlJiRS
21 Jackson St., Batavia

585.'i4S.3372 ♦ ValleJewelersBataWa.cam
»fn4 * W?i0e suifU*^ I'.r

Orleans Ford '

orieansHUBi
Connecting you with community news

!-'o!kW

FIND YOUR WAYfito HARTWAY

’^NartwayMotors.com;^

r‘’f
„ 'f

Become a DIRECT SUPPORT ASSISTANT
Civt) Servicer txairj / Interviow / Pail 

SAI A M • GCC • 1 College Kd , Batavin

MtWYCHK
StAUW 
OFWWtWrtTX

V-
ENROUr

LIFE! SSS.a49.9100
www.iTionro«2cwd.«du

Orleans County NY 

headline news

local sports 

police blotter 

county court 

obituaries 

cfosmgs&cfe/ays 

our communirtes t 

*•5 fo ffte erfifor 

heaifh & wellness 

fishing report 

special sections ►

Albion, NY

Light rain

I'TAimnal
Oj'li'ansfounly

6^6-15.*

mm

Events £mp/oymenf C/assiyfedAds Legal Notices i Search

At forum, concerns raised about 

health impacts from large turbines
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: Photo 6y Tom Rivers: Rob Rand, a member of /nsf/(crfe of Noise Control Engineers, 
urges bigger setoacfcs for tuitines to help profecf residents from infrasound, which 
peoetretes walls and disrupts sleep for many people. Rand runs Rand Acoustics in . 
Brunswick in Maine.

By Tom Rivers, Editor Posted 11 September 2019 at 9:04 am

Experts say low-frequency infrasound has debilitating 
effects on about 10% of population who live near turbines
WlLLIMflSVlLLE - Wind turbines aren't the noise-free, idyllic structures that are 
typically presented to be, said several speakers at a forum Tuesday on the public 

health impacts of industrial wind turbines.

The turbines, which tower more than 400 feet high, not only change the looks a rural 
landscape, but they have shadow flicker and infrasound that effect the health of many 

residents near the turbines.

Infrasound, in particular, is a very real problem, where low-frequency sound waves hurt 
disrupt the sleep and have debilitating effects on about 10 percent of the population, 
said Dr. Jerry Punch, a certified audiologist for over 50 yeare. He works at Michigan
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At foaim. concerns raised about health impacts from large turbines 1 Orleans Hub 

State University.

“I’m not saying everyone will get sick, but some will complain of health effects,” Punch 
told about 100 people Tuesday during the forum organized by State Sen. Robert Ortt 
at Erie Community Coiiege's North Campus. "There is enough scientific evidence that 
infrasound causes annoyance and health effects. If not sited properly, the impacts 
would occur in substantial proportion of the population.”

Apex Clean Energy is working orr projects in Barre and Yates-Somerset. Other wind 
energy developers have completed projects in Western New York, and Ortt said he 
expects more will be coming after the State Legislature and Gov. Andrew Cuomo 
passed the Climate Leadership and Community Protection Act, with a goal of 
achieving a carbon-neutral economy by 2050.

------ • ..

State Sen. Robert Ortt speaks during a forum Tuesday at Erie County Community 
College’s North Campus. He is joined by panelists, from left; Assemblyman Mike 
Norris, R-Lockport; Rob Rand, member of INCE (Institute of Noise Control 
Engineers): Jerry Punch, Ph.D., audiologist; Gary Abraham, an environmental 
attorney; and Dan Stapleton, Niagara County Commissioner of Health.

Ortt said the state will be pushing wind energy, solar and other renewable energy to 
meet those targets. Western New York and upstate will see more renewable energy 
projects because of the state’s carbon-neutral goals, Ortt said.

“If you live in a rural community you will see more of these kind of projects," he told the 
crowd.

He said developers will likely pick poorer, rural communities.

“You don’t see turbines in affluent areas,” he said.

State officials need to consider the harm on some residents’ mental and physical 
health with siting projects, Ortt said.

"These are Impacts we need to discuss because of the energy goals,” Ortt said. “We’re 
going to see more of these type of projects. At some point this will effect a lot of people 
not just in Western New York, but in Upstate New York."
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Linda Makson lives in Orangeville, Wyoming County, where 

Invenergy has had a turtine project since 2014.

Linda Makson of Orangevitle said her house is surrounded by wind turbines.

"Every single window I look out I see one,’’ she said at the forum.

She and her husband Paul have lived in Orangeville since 1973. It was peaceful, but 

that changed with the turbine project, Including during construction with "an incessant 
beep, beep, beep” from construction vehicles, and the dust in the air, she said.

The shadow flicker from the turbines, which bothers her about a half hour each day, “is 
nauseating. The flicker makes me feel sick.”

The flicker is short term, while the noise is far more frequent, and the turbines also 

have blinking red lights at night.

"We have lost vistas,” she said about the visual impact. "We expect to see the beauty 
of the land."

Makson said she suffers headaches and stress from the noise, which disrupts her 
sleep.

Headaches and continued stress and noise

“The noise can be heard in my house even with the doors and windows closed,” she 
said. "There are days the turbines just roar."

Lynn Bedford of Chautauqua County said living 

near wind turbines "is a form of torture."
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Lynn Bedford has seven 500-foot-tall turbines near her home in Arkwright Hills,

Chautauqua County. EDP Renewables of North America started operating the 78.4 

megawatt wind energy project in Arkwright, which is near Fredonia, last year.

Bedford said one of the turbines is within 1,000 feet of her home. EDP has 36 turbine 
sin Arkwright and they became operational last September.

“Within 24 hours my ears began to ring, it hasn’t stopped,” Bedford said. “It has 

affected my sleep habits. I became a victim of an uncontrollable circumstance.”

Bedford said she has become an emotional roller-coaster since the project started.

She also has begun to lose vision in an eye and her heart pounds.

The sleep deprivation has been the worst," she said at the forum. ‘‘Some days I feel 
like I’m going to lose my mind. My human body is being attacked by something called 
infrasound. Infrasound is a weapon of war.”

Bedford has 29 grandchildren and five great-grandchildren. She is determined to fight 
the wind turbine project.

“In Arkwright it's a form of torture," she said about living by turbines. “This is actually a 
crime against humanity. Something must be done about it. I pray someone will put an 
end to this wind turbine nightmare.”

I

Dan Stapleton, Niagara County Commissioner of 
Health, has concerns with large-scale wind 
turbines.

Dan Stapleton, the Niagara County Commissioner of Health, also is president of a 
statewide association of health officials (New York State Association of County Health 
Officials) and a member of the Western New York Health Alliance. Those groups have 
all passed formal resolutions seeking for full environmental impact studies with turbine 
projects, including the impacts on human health.

“I don’t call them wind farms," Stapleton said. “I call them industrial wind turbines.”

He said he and health officials aren’t against renewable energy projects, they just want 
detailed healto impact studies.

“it shouldn't be incumbent on the residents to prove it’s unsafe,” he said. “It should be 
incumbent on the developers to prove it is safe.”

O!&irftrtst«RW9Hc(0ta«s
AStateFarmBank-'

JuBatma Dtt4a, Agant
NT 14103 •

Juliannaduda.cotn

f & WOODWORKS

ALBIONHJCHSCH^I
llttitmiggaadKtiPBl

■ CLICK HERE fOR INFO

'OURVCHJ
AREC

7hef riwidly f-'hon-s.' H'i’ine 
s(« !'CX)'

VcAuiIecf one houi j week for 
VQurhc’rneb'>jivd iveighhc-r;

Lake Plains Eye Center 
Medina a Oodqxxt r^ices 

58S-m.2D20

myw.fticetii^is^eceRterxotn

PATRICK HOLMAN 
Magician £r illusionist 

5S5-79S-4783

Main Street TV Appliance
798-0484

430 Main street, Medina

https://orIeanshub.com/at-forum-concerns-raised-on-health-impacts-of-large-turbines/?fbclid=lwAR33DQLldllwOqh9gxm01oVozShu1LSd_SqMtmmpU... 4/8



9/12/2019 At forum, concerns raised about health impacts from large turbines | Orleans Hub 

The Health Department works every day with people suffering from chronic disease.

Stapleton said sleep deprivation - either not enough sleep or not enough quality sleep 

- has an impact on human health.

"We’re talking about a large-scale project,” he said, “it is imperative to fully research 
and assess health implications that could put residents at risk from large industrial 

wind turbines.”

Dr. Jerry Punch, an audiologist, said turbine noise is more harmful to some people 

than hearing aircraft and rail traffic.

Jerry Punch, Ph.D., has worked as an audiologist for more than 50 years. He said 
about 10 percent of the population near large-scale wind turbines will suffer 
“annoyance" and sleep disruption from turbine noise.

The low-frequency infrasound can’t be heard, but it is felt by about 10 percent of the 

population near turbines, he said.

For them, the infrasound can be debilitating. He has met families in Michigan who had 
to leave their homes at night to sleep in motels. One family who fled their homes had 

turbines within 1.300 to 2,000 feet of their house.

Wind turbine noise has unique characteristics, he said.

"What we can’t hear can hurt us," he said. “Infrasound is below threshold of audibility. 
Even though you can’t hear it can be perceived.”

The turbines are more operational at night-time, when it is quieter in a house. And 

turbines tend to be sited in quiet, rural areas.

Some people will suffer migraines, reduced quality of life, vomiting, extreme 
headaches, and changes in heart rate, he said.

He advocates for bigger setbacks. Some communities only account for the size of the 
turbines and blade throw, if a blade broke off. But Punch said the noise impacts need 
to be considered, with the turbines pushed farther away from people.

He said some experts suggest minimum distances of 0.5 to 2.5 miles, while many 

researchers suggest minimum of 1.25 miles.
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Robert Rand said people suffering from wind turbine noise 
shouldn’t be discounted.

Robert Rand, owner of Rand Acoustics in Maine, has worked as a noise consultant 
for nearly 40 years. He visited a wind turbine project and suffered with headaches and 
poor balance for seven weeks after that.

“I'm In that 10 percent of the population that is immediately susceptible,” Rand said, i 
could not live near a wind ferm.”

He said there is an impression that turbines don’t make noise, but they do, and that 
noise is difficult for some people to bear.

The turbines have a pulsating low-frequency noise. It isn’t steady. About every second 
the turbines will have a leak noise noise while the blades are spinning. That pulsating 
can trigger a feeling like motion sickness for some people, Rand said.

"Distance is the only reliable noise control option," he said. "In most places there isn’t 
enough distance to avoid impacts."

The noise can feel like a “thumping” at nighttime, disturbing sleep for some residents, 
he said.

"There is some suggestion that people are making this up," Rand said. “I can tell you 
from my direct experience people aren’t making this up.”

Rand said he is concerned as developers propose larger turbines topping 600 feet in 
what are very quiet, rural areas.

“As they’ve gotten larger the problem has gotten exacerbated," Rand said. "It's gotten 
worst."
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Gary Abraham, an environmental attorney, urges towns to 
pass wind energy laws that protect the health of residents.

Gary Abraham, an environmental attorney, has worked with municipalities to draft 
local ordinances with setbacks to better protect residents from noise, shadow flicker 
and other intrusiveness negative effects from turbines.

Although the state has created a Siting Board to review energy projects with more than 
25 megawatts, Abraham said local ordinances still are considered in siting projects.

He said noise is a big impact from turbines, especially with the pulsations every 

second when the turbines are spinning.

He wants the Siting Board to consider the noise impacts at night.

“it’s not a constant hum,” be said. “You’re getting a noise event every second with the 
pulsations from wind turbines.”
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02 JUL OCCUPATIONAL VIBRATION 

EXPOSURE
Posted at 08:47h in Safety Manual, Safety Topics, Tailgate Safety, Tailgate 

Safety Meetings, Toolbox Talks by

OCCUPATIONAL VIBRATION 

EXPOSURE
Many workers do not think that their exposure to vibration could be a health 

hazard. Vibration exposure is more than just a nuisance. Constant 
exposure to vibration has been known to cause serious health problems 

such as back pain, carpal tunnel syndrome, and vascular disorders. 
Vibration related injury is especially prevalent in occupations that require 

outdoor work, such as forestry, farming, transportation, shipping, and 

construction. There are two classifications for vibration exposure: whole- 

body vibration and hand and arm vibration. These two types of vibration 

have different sources, affect different areas of the body, and produce 

different symptoms.

Whole-body vibration is vibration transmitted to the entire body via the 

seat or the feet, or both, often through driving or riding in motor vehicles 
Onciudina fork trucks and off-road vehicles) or throuah standina on

s://www.safetymanuaiosha.com/occupational*vibration-exposure/
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vibrating floors (e.g., near power presses in a stamping plant or near 

shakeout equipment in a foundry).

Hand and arm vibration, on the other hand, is limited to the hands and arms 
and usually results from the use of power hand toots (e.g., screwdrivers, 
nutrunners, grinders, jackhammers, and chippers) and from vehicle 

controls.

Occupational health effects of vibration result from extended periods of 
contact between a worker and the vibrating surface. What are the possible 

health effects of chronic whole-body vibration and hand and arm vibration 

exposure?

Whole-body Vibration:

• Back pain

Hand and Arm Vibration:

• Decreased grip strength
• Decreased hand sensation and dexterity
• Finger blanching or “white fingers”

• Carpal tunnel syndrome

Currently, there are no legal standards that limit exposures to vibration. 
However, there are many ways employers and workers can help to reduce 

workers’ exposure to vibration.

Whole-body vibration levels can often be reduced by using vibration 

isolation and by installing suspension systems between the operator and 

the vibrating source.

Hand and arm vibration may be more difficult to control, but the proper 

selection and maintenance of toots can dramatically decrease vibration 

exposure. Vibration levels associated with power hand tools depend on tool 
properties, including size, weight, method of propulsion, handle location, 
and the tool drive mechanism. Primary prevention through eliminating 

excessive vibration and shocks can be accomplished through better 

ergonomic too! designs.

Administrative controls can be very important In high-risk situations, job 

rotation, rest periods, and reduction in the intensity and duration of
■''^..QjoQha.com/occupatlonal-vibralion-exposure/
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exposure can help reduce the risk of adverse health effects.

Ail workers should be advised of the potential vibration hazard and receive 

training on the necessity of regular tool maintenance and be taught to grip 

the tools as lightly as possible within the bounds of safety.

Early prevention through exposure monitoring and through the early 

reporting of initial signs and symptoms of vibration exposure can 

dramatically reduce chronic health effects.

SHARE THIS:
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02 MAR HAZCOM VS. HAZMAT VS. 

HAZARDOUS WASTE
Posted at 16:llh in Safety Manual, Safety Topics, Tailgate Safety, Tailgate 

Safety Meetings, Toolbox Talks by

HAZCOM VS. HAZMAT VS. 

HAZARDOUS WASTE
What Is The Difference?????

AT LAST REPORT there were 213,000 chemicals and chemical compounds 

being used in this country. And each year thousands of new chemical 
compounds are produced and become part of our lives at home and at 
work. Nearly 1.5 billion tons of hazardous materials are transported annually 

in the U.S., over the road or by rail, aircraft or vessel. A lot of these products
is://www.safetymanualosha,com/hazcom-vs-hazfnat-vs-hazardous-waste/ 2/4
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improve our lives, but many are harmful to our health and to the 

environment The trouble is, these substances become so common to us, 
we are in danger of using them casually.

A hazardous material is defined as: “A substance (gas, liquid or solid) 

capable of creating harm to people, the environment, and property.” 
Examples are; solvents, paints, gasoline, adhesives and lubricants. They 

include materials as common as Drano and as toxic as nuclear fuel. Many 

people have suffered serious health problems from exposure to hazardous 

materials. Many areas of our environment have been critically damaged by 

accidental chemical releases. Trying to understand all the government 
agencies that regulate these matters is mind-boggling. But, we must oil 
understand the potential harm in these materials, and how to use them and 

dispose of them properly.

DEFINITIONS:

The term HAZCOM refers to the Hazard Communication Standard, which 

requires that employees receive training about the chemicals they use in 

their work. This is sometimes called the "Workers’ Right To Know” program. 
OSHA requires all employers to implement this program.

• The term HAZMAT is often used when discussing the transport or clean up 

of hazardous materials, but it actually can mean any ospect of hazardous 

materials production, transport, use, disposal, cleanup, or emergency 

response. OSHA and the ERA are major agencies of concern.
• HAZARDOUS WASTE is a contaminated chemical or by-product of a 

production process that no longer serves its purpose and needs to be 

disposed of in accordance with the Environmental Protection Agency. This 

could include small amounts of chemicals such as parts washing solvents 

in a machine shop, or large amounts of construction by-products,
• HAZWOPER refers to training that deals with hazardous waste operations 

and emergency response to chemical spills or releases,

A FEW THINGS TO REMEMBER ABOUT HAZARDOUS MATERIALS:

• Manufacturers must provide a Safety Data Sheet with all hazardous 

products they sell.
• Materials in transport must be properly labeled, e.g., flammable, 
explosive, radioactive, etc.
— 0r\0 ir»+ Ir^r-\
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such products.
• The SDS explains the physical and health effects of hazardous 

substances and how to avoid harm.
• The SDS explains procedures for spills, leaks and disposal.
• Hazardous materials or by-products such as gases cannot always be 

seen or smelled.
• Internal or external harm from exposure does not always appear 

immediately.
• Every employee who works with or near large quantities of hazardous 

materials must know the steps to take and who to contact in the event of a 

spill.

TAKE CARE WITH CHEMICALS;

• They can make your life and work easier
• But they can take your life, too!

SHARE THIS:

© Print I Cl Facebook [ j 0 Linkedln s j >0 Twitter
L„—   —- I

TAGS: GHS, hazard communication, hazcom, hazmat
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Wikipedia

Stray voltage
Stray voltage is the occurrence of electrical potential between two objects that ideally should not have any voltage 
difference between them. Small voltages often exist between two grounded objects in separate locations, due to normal 
current flow in the power system. Large voltages can appear on the enclosures of electrical equipment due to a fault in the 
electrical power system, such as a failure of insulation.
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Degraded Insulation on power conductors 
Leakage from single-wire earth return 
Neutral return currents through the ground 
Electrolysis and corrosion
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Effects
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Farm animals

Legal proceedings in Wisconsin

Stray/contact voltage defection 

See also 

References 
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A fallen power conductor from a 
transmission line forces current 
through the earth; the resistance of 
the earth to current produces a 
voltage difference between the point 
of contact and distant earth. If the 
rate of change of voltage with 
distance is large, a dangerous 
potential may exist between the feet 
of a person in the area.

Terminology
Stray voltage is any case of undesirable elevated electrical potential, but more precise terminology gives an indication of 
the source of the voltage. Neutral to earth voltage (NEV) specifically refers to a difference in potential between a 
locally grounded object and the grounded return conductor, or neutral, of an electrical system. The neutral is theoretically 
at o V potential, as any grounded object, but current flows on the neutral back to the source, somewhat elevating fhe 
neutral voltage. NEV is the product of current flowing on the neutral and the finite, non-zero impedance of the neutral 

nductor between a given point and its source, often a distant substation. NEV differs from accidentally energized objects 
because it is an unavoidable result of normal system operation, not an accident or a fault in materials or design.

Definitions
i.AA,— ..-inr,cHisi.ora/wiki/Stray_voltage 1/9
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Official definition (draft)
In 2005, the Institute of Electrical and Electronics Engineers (IEEE) convened Working Group 1695 in an attempt to lay 
down definitions and guidelines for mitigating the various phenomena referred to as stray voltage. The working group 
attempted to distinguish between the terms stray voltage and contact voltage as follows:

■ Stray voltage Is defined as "A voltage resulting from the normal delivery and/or use of electricity {usually smaller than 
10 volts) that may be present between two conductive surfaces that can be simultaneously contacted by members of 
the general public and/or their animals. Stray voltage is caused by primary and/or secondary return current, and 
power system induced currents, as these currents flow through the impedance of the intended return pathway, its 
parallel conductive pathways, and conductive loops in close proximity to the power system. Stray voltage is not 
related to power system faults, and is generally not considered hazardous.

• Contact voltage is defined as "A voltage resulting from abnormal power system conditions that may be present 
between two conductive surfaces that can be simultaneously contacted by members of the general public and/or their 
animals. Contact voltage is caused by power system fault current as it flows through the impedance of available fault 
current pathways. Contact voltage is not related to normal system operation and can exist at levels that may be 
hazardous."!^!

Working definition
In spite of the above definitions, the term stray voltage continues to be used by both utility workers and the general public 
for all occurrences of unwanted excess electricity. For example, at the annual "Jodie S. Lane Stray Voltage Detection, 
Mitigation & Prevention Conference", held at the Con Edison headquarters in New York City in April 2009, which 
attracted the presidents of most major utilities from throughout the United States and Canada, the utility leaders 
continued to use stray voltage for all occurrences of unwanted excess electricity. The term contact voltage was used only 
once, possibly because "contact voltage" is generally the fault of the supply, network or installation company. Few 
companies are willing to openly discuss faults of theirs, let alone ones as life-threatening. It would seem that stray voltag 
is now the common term for all unwanted voltage leakage as it categorises the fault as part of normal operation, therein 
limiting liability.

In New York City, a woman named Jodie S. Lane was electrocuted by a five-foot by eight-foot road utility vault plate 
energized by an "improperly insulated wire" in January 2004.^3] the coverage of the growing concern regarding the role
of public utilities in electrical safety in the urban environment that her death triggered, both the media and the New York 
state regulatory agency used stray voltage was for neutral-to-earth voltage (NEV), but conceded that the notoriety of the 
Jodie S. Lane incident had caused stray voltage to be a term that is well recognized by the public. At that point, the 
regulator used stray voltage for any "voltage conditions on electric fecilities that should not ordinarily exist. These 
conditions may be due to one or more factors, including, but not limited to, damaged cables, deteriorated, frayed or 
missing insulation, improper maintenance, or improper installation."'^'^] jn thg same document, the commission accepted 

NEV to be a naturally occurring condition.

Since that time, the term “stray voltage*’ has had at least two very different definitions. This situation is cause for 
confusion among utilities, regulators, and the public.^sl The term "stray voltage" is commonly used for all unwanted 

electrical leakage, by both the general public and many electrical utility professionals. Other more esoteric phenomenon 
that also result in elevated voltages on normally non-energized surfaces, are also referred to as “stray voltage.” Examples 
are voltage due to capacitive coupling, current induced by power lines, EMF, lightning, earth potential rise, and problems 
stemming from open (disconnected) neutrals.

Origins
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Coupled voltages
Ungrounded metal objects close to electric field sources such as neon signs or 
•'onductors carrying alternating currents can have measurable voltage levels 
_aused by capacitive coupling. Since voltages detected by high-impedance 
instruments disappear or become greatly reduced when a low impedance is 
substituted, the effect is sometimes called phantom voltage (or ghost 
voltage).^^^ The term is often used by electricians, and might be seen, for 

example, when measuring the voltage at a lighting fixture after removing the 
bulb. It is not unusual to measure phantom voltages of 50-90 volts when 
testing the wiring of ordinary 120 V circuits with a high-impedance 
instrument. While the voltage produced may read almost to the full supply 
voltage, the capacitance or mutual inductance between the wires of building 
wiring systems is typically quite low and incapable of suppl5dng significant 
amounts of current.*^^^

However, in overhead transmission work on or near high-voltage lines, safety 
rules require connecting a conductor to earth ground during maintenance, 
since induced voltages and currents on a conductor may be sufficient to cause 
electrocution or serious injury.

The very small capacitance between 
overhead lines and a fluorescent 
lamp tube (in the foreground of the 
photo) provides enough current to 
cause the lamp to glow.

Capacitive leakage through insulation
Ternating current is different from direct current in that the current can flow through what would ordinarily seem to be a 

physical barrier. In a series circuit, a capacitor blocks direct current but passes alternating current.

In power transmission systems, one side of the circuit, known as the neutral, is grounded to dissipate static electricity and 
to reduce hazardous voltages caused by insulation failure and other electrical faults. It is possible to get a shock by only 
touching the hot wire, due to the person's body being capacitively coupled to the ground upon which the person stands, 
even if the person is standing on an insulated surface.

Induced voltages
Classical electromagnetic induction can occur when long conductors form an open grounded loop under and parallel to 
transmission or distribution lines. In these cases, current is induced in the loop when a person makes contact with it and 
ground. Since this involves real current flow, it is potentially hazardous. This type of induced current occurs most often on 
long fences and distribution lines built under high-power transmission lines.

Degraded insulation on power conductors
Stray voltage may be caused by damaged or degraded insulation. Failing insulation is essentially a high impedance fault 
which will allow current to flow through any available path to ground, a condition which can cause shocks or fires if left 
unmitigated. This leakage can occur when there is damage caused by physical, thermal, or chemical stresses to insulation 

1 power lines, especially but not limited to underground or underwater cables. Examples of this damage are swollen or 
cracked insulation from overheating, abrasions caused by digging or ground seizing, and corrosion damage from salt or oil 
exposure. Electrical leakage can also occur due to moisture, salt, dust, and dirt buildup on open air insulators in overheac 
power distribution. If the leakage in these cases is severe enough, it can lead to a pole fire.
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Leakage from single-wire earth return
The term "stray voltage" is used for the gradient (rate of change with respect to distance) of electrical potential in the 
surface of the soil, associated with single-wire earth return electricity distribution systems used in some rural locations. 
This gradient is low at points far away from the earth return connections, but increases near the ground rods where th 
metallic circuit enters the earth.

Neutral return currents through the ground
In three phase four-wire ("wye") electrical power systems, when the load on the phases is not exactly equal, there is some 
current in the neutral conductor. Because both the primary and secondary of the distribution transformer are grounded, 
and the primary ground is grounded at more than one point, the earth forms a parallel return path for the neutral current, 
allowing part of the neutral current to continuously flow through the earth. This arrangement is partially responsible for 
stray voltage.

Stray voltage is a result of the design of a 4 vrire distribution system and as such has existed as long as such systems have 
been used. Stray voltage became a problem for the dairy industry some time after electric milking machines were 
introduced, and large numbers of animals were simultaneously in contact with metal objects grounded to the electric 
distribution system and the earth. Numerous studies document the causes,physiological effects,^^^^ and 
preventionJ^3l[i4l Qf stray voltage in the farm environment. Today, stray voltage on farms is regulated by state 

governments and controlled by the design of equipotential planes in areas where livestock eat, drink or give milk. 
Commercially available neutral isolators also prevent elevated potentials on the utility system neutral from raising the 
voltage of farm neutral or ground wires.

Electrolysis and corrosion
Dissimilar buried metals such as copper and steel can function as the poles of a galvanic cell, using moist soil as the 
electrolyte. Stray direct currents in soil may counteract the anti-corrosion effect of a cathodic protection system. Design of 
high voltage direct current transmission systems must take care so that current flowing in the earth does not cause 
objectionable corrosion to buried objects such as pipelines.

Typically an electric railway will have at least one of the rails used as a return conductor for the traction current. This rail 
is in contact with the earth at many places throughout its length. Since current will follow every parallel path between 
source and load, some part of the traction current will also flow through the earth. Where the railway uses direct current, 
this stray current can cause damage to other buried metallic objects by electrolysis and accelerate corrosion of metal 
objects in contact with the soil.

Public concerns about stray voltage
In metropolitan areas, stray voltage issues have become a major concern. Many of these areas have large amounts of aging 
underground and aboveground electrical distribution equipment in crowded public spaces. Even a low rate of insulation 
failures or current leakage can result in. hazardous exposure of the general public.

Consolidated Edison in New York City has bad ft'equent incidents of stray voltage,including the electrocution death 
of Jodie S. Lane in 2004, while walking her dog in Manhattan.*^^^^ In 2009, the Jodie S. Lane Public Safety Foundation*^^^ 

announced a publicly accessible website with maps showing thousands of reported stray voltage locations in New York 
City. In addition, the Foundation sponsors the "Jodie S. Lane Stray Voltage Detection, Mitigation & Prevention
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Conference", an annual meeting attended by power utilities and regulators from around the country to discuss stray 

voltage detection programs. The Foundation also initiated and advocates regular mobile scanning by utility companies for 
stray voltage hazards.

Boston, NSTAR Electric (formerly Boston Edison) has also had problems with hazardous stray voltages, which have 
killed several dogs during the 19905.^^^^ As a result, the City of Boston government started a program to detect, report on, 
and repair stray voltage hazardsJ^^^

Toronto Hydro pulled all employees off regular duty on the weekend of January 30, 2009 to deal with ongoing stray 
voltage problems in the city.^^°^ This came after as many as five children were shocked though none suffered serious 

injury. The stray voltage problem had claimed the lives of two dogs in the previous few months.

In March 2013, Californian Simona Wilson won a $4 million lawsuit against her power company after stray voltage from a 
substation near her house repeatedly shocked her and members of her family whenever they were in the shower.

Effects

Persons
Small stray voltages may never be noticed and may only be detected with a voltmeter. Larger voltages may have a range of 
effects, from barely perceptible to dangerous electric shocks, or unintended electrical heating resulting in fires. Normally, 
metal electrical equipment cases are bonded to ground to prevent a shock hazard if energized conductors accidentally 
contact the case. Where this bonding is not provided or has failed, a severe hazard of electric shock or electrocution is 

esented when circuit conductors contact the case.

In any situation where energized equipment is in intimate electrical contact with a person or animal (such as swimming 
pools, surgery, electric milking machines, car washes, laundries, and many others), particular attention must be paid to 
elimination of stray voltages. Dry intact skin has a higher resistance than wet skin or a wound, so voltages that would 
otherwise be unnoticed become significant for a wet or surgical situation. Potential differences between pool water and 
railings, or shower facilities and grounded drain pipes are not uncommon as a result of neutral to earth voltages (NEV), 
and can be a major nuisance, but are usually not life-threatening. However, contact voltage resulting from damaged 
insulation on a current carrying conductor can be very dangerous, and can lead to shock or electrocution. Such a condition 
can arise spontaneously from mechanical, thermal, or chemical stress on insulation materials, or firom unintentional 
damage from digging activity, freeze-frost seizing, corrosion and collapse of conduit, or even workmanship issues.

Contact voltage energizes objects which are normally safe - fences, telephone booths, street signs, etc. Anywhere buried 
electric wiring exists, a failure can occur in that wiring and create conditions that allow electricity to flow into the 
immediate surroundings. Some systems have protective devices such as circuit breakers or Ground Fault Circuit 
Interrupters (GFCI), designed to isolate such a fault. However, in the absence of protective devices, if the devices fail, or if 
they are not installed correctly, a fault will go undetected until it either causes a failure of the circuit or until it is found by 

a person.

animals
Stray voltage can have harmful effects on animal healdi and productivity.l^^^l Some daily farmers have claimed damage to 

yields or stock caused by
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Dr. Douglas J. Reinemann, Professor of Biological Systems Engineering at University of Wisconsin-Madison, reported on 
stray voltages on dairy farms in 2003.^^^^ Investigation of stray voltage claims must also consider other animal health

concerns.

Legal proceedings in Wisconsin

In 2003, Wisconsin Supreme Court upheld a judgement of $1.2 million against the Wisconsin electrical utility WEPCO 
in Hoffman v. Wisconsin Electric Power Company. The Hoftnan family, dairy farmers near New London, had sued 
WEPCO after several years of declining production. WEPCO had measured on the farm currents due to stray voltage below 

milliampere, the "level of concern" set by the Wisconsin Public Service Commission, but the court ruled on procedural 
grounds that the utility could be found negligent under common law even though they met the state standard. The 
Hoffmans had presented, the court said, a viable alternative theory that stray voltage had caused them economic harm.^^^^

In 2017 a jury sided with farmers Paul and Lyn Halderson for a $4.5 million settlement against Xcel Energy. The 
Haldersons claimed stray voltage from power lines hurt their 1,000 cow herd and lowered milk production. The jury found 
that Xcel subsidiary — Northern States Power — was "negligent with respect to the delivery of electrical service." The jury 
awarded $4.09 million for economic damages and another $409,000 for "inconvenience, annoyance and loss of use and 
enjoyment" of property.

Stray/contact voltage detection
Stray voltage is generally discovered during routine electrical work, or as a result of a customer complaint or shock 
incident. A growing number of utilities in urban areas now conduct routine periodic and systematic active tests for stray 
voltage (or more specifically, contact voltage) for public safety reasons. Some incipient electrical faults may also be 
discovered during routine work or inspection programs which are not specifically focused on stray voltage.

Equipment used to detect stray voltage varies, but common devices are electrical tester pens or electric field detectors, 
with follow-up testing using a low-impedance voltmeter. Electrical tester pens are hand-held devices which detect a 
potential difference between the user's hand and the object being tested. They generally indicate on contact with an 
energized object, if the potential difference is above the sensitivity threshold of the device. Reliability of the test can be 
affected if the user is at an elevated potential him/herself, or if the user is not making firm contact with a bare hand on the 
reference terminal of the tester.

Capacitive coupling is the mechanism used by electrical tester pen devices. Because the capacitance between an object and 
a current source is typically small, only very small currents can flow from the energized source to the coupled object. High- 
impedance digital or analog voltmeters may measure elevated voltages from non-energized objects due to this coupling, in 
effect providing a misleading reading. For this reason, high-impedance voltage measurements of normally non-energized 
objects must be verified.

Verification of a voltage reading is performed using a low-impedance voltmeter, which usually has a shunt resistor load 
bridging the voltmeter terminals. Since very little current can flow from a coupled surface through the small shunt or 
meter resistance, capacitively coupled voltages will collapse to zero, indicating a harmless "false alarm". By contrast, if an 
object being tested is in contact with a current source, or coupled by a very large capacitance (possible but unlikely in this 
context), the voltage will drop only slightly as dictated by Ohm’s Law. In this latter case, real power is being delivered, 
indicating a potentially hazardous situation.

Electric field detectors detect the electric field strength relative to the user's body or mounting platform. By sensing 
electric field gradients at a distance, they can detect energized objects without making direct contact, making these 
nstruments useful for scanning or screening large areas for potential electrical hazards. A low electric field reading also 
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provides a definitive indication that no objects are energized within a tested area. Electric field detectors respond to all 
field sources, and any positive indications must be verified with a low-impedance voltmeter to eliminate false positives. 
Electric field proximity sensing also has other industrial applications from manufacturing to building security.

oince stray voltage can not be seen, smelled or heard, there is no easy way for the public to know when a dangerous 
condition exists. Periodic testing is an important precaution, but it is possible that a dangerous condition can develop 
without warning.

See also
• Disturbance voltage
• Earth potential rise
• Earthing system
■ Eiectrical bonding
■ Gas leak
■ Neutral and ground
■ Shaft voltage
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breaking up hardpan and compacted soil for improved soil aeration and increased yields. The 4" x 6" x 84" 
width too! bar is equipped with category 2, 3-point hitch, for tractors 50-80 HP and available with either 2 
or 3 shanks. The 1" x 27" parabolic shanks are shear-bolt protected and equipped with high carbon heat- 
treated points. Standard series is quick hitch compatible. Heavy-Duty Series are ideal for deep ripping 
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with 84" tool bar. 5 and 7 shank models with 144" tool bar widths. The high clearance 1-1/4" x 34" parabolic 
shanks are shear-bott protected and equipped with high carbon heat-treated points
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What's the difference between subsoiling, ripping 

and zone building
By dannyredfan, April 1,2014 in Coffee Shop

dannyredfan
Advanced Member
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Start new topic

Members 
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978 posts 
GendenMale 

Location:Rhodelia Ky. 
lnterests:working in the shop 
1568 966 806 140 M,H and 

ail the rest

Posted April 7,2014 

Hey everybody

Have been looking for a two shank subsoiler. We have a single one and its in 

fair shape would just like a bigger one, just not sure how many a 806 could 
pull(no turbo, but turned all the way up)

Would really just like to know the differences between the three peace's of 
equipment if any

TroyDairy
Advanced Member

•••

Posted April 7,2014 <

The 1st are the same around here. Kinda feel like rippers have a crescent curve 

and sub soilers are fairly straight shanked. Zone building.....never heard of that.
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Red tractors and stuff

Delta Dirt
Advanced Member

Members 
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LocationiAvon, Ms 38723

Posted April 7,2014 <

Probably be worth your while to google "parabolic subsoiler"-—I think the 
interpertation of what a subsoiier and ripper might be varies in different parts 

of the country.

Regardless^—the parabolic curve design will provide much more disturbance 

to the soil while requiring less horsepower versus the older straight shank 

designs. And—the subsoiier creates more disturbance to the soil than the 
smaller ripper shank. As to which

you need really depends on your particular soil composition—and the end 

results that you are seeking.

We run rippers and subsoilers here in the Delta-—and remember seeing 806s 

pulling two shank subsoilers back in the 60--70's. Seems like they had to keep 

a close eye on the hub/axle bolts (lots of torque passing through a weak point).

Dr. Gordon Tupper designed the parabolic shank at the Stoneviile Experiment 
Station (close by).

Good luck

Delta Dirt

Avon Ms 38723

NY1468 Posted April 8,2014

Advanced Member
00^ Subsoilers are suppose to shatter the hard pan and zonebuilders are supposed

to leave the hard pan in place with little disturbance other than smali siits and 

cracks therefore drying the field and not creating a hard pan lower in the field.
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At least that’s the theory, roots are suppose to follow the slits down keeping 

them open. You are suppose to only do it two consecutive years so you would 

have these slits every 15" right over the corn row. It's more of a deep tillage for 
a no-till practice. Running a moldboard plow for instance after doing this 

application would be counterproductive. When using a zone builder, you are 

only suppose to run it a few inches below the hard pan, so if hard pan is 9-10'' 
you would only run it at 13-14" deep. It works well if you use it right. Here is a 

good example....

collecting

boog
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Posted April 8,2014 •

When we ran a subsoiler we ran between 20-22" deep. With a ripper we 

normally run 14-16" deep. 1 feel that an in-line ripper gives more lift" & shatter 
to the upper portion of the soil while the subsoiler did it's work farther down, 
but that's just my thought. Would depend upong soil type and depth you run 

whether your 8 would handle a 2 shank subsoiler. Years ago we had an old 1 
shank that we pulled with an M & SM hooked together. I used it a couple times 

behind an 806D to work out some low areas. Usually the 8 hardly knew, it was 

back there but in places It would make the 806 grunt. Later on we pulled a 3 

shank Blue-Jet subsoiler with a Magnum 7120 turnng 185hp. It gave the 7120 
all it wanted in 7th & 8th. In places I would have to back up to get it out of the 

ground.

TP from Central PA Posted Apni s, 2014
Advanced Member

•••
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" i
Members 
0707 

8,319 posts 
Gender:Male

We have a 2 shank setup we use to rip between tomato rows after
planting..............Back when we chiseled we would pull the front end off the

LocationrArm pit of the earth ground lifting on the headlands. Pulling it as fast as the tractor would handle it. 
interests.Soaking money into going back to moldboarding, we only run it on the planter tracks,

and it doesn't pull nearly as hard, t don't think you would want anymore than 2 

behind an 806, and like the others said, even that maybe too much.

shipwrecks on tires.

1066smoker
Advanced Member

•••

Members
• 0

3,421 posts 
GenderMale 

Location:Frederick, MD 
InterestSiFarming, Miss my 
dairy cows Tractors, prefer 
iH, but 1 love em all if it has 
an engine, I interested in it

Posted April 8,2014

We ran a single shank subsoiler behind a 706 gas years ago. Our ground pulls 

pretty hard

dannyredfan Posted April s, 2014
Advanced Member

••• I have no problem useing one subsoiler shank

Most of my ground has not been croped in many many years 

Just trying to optamise the ground

We have top soil about 8" 10" and yelow modeled clay under that 

Really wet type of ground

978 posts 
GendenMale
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Location:Rhodelia Ky. 
lnterests:working in the shop 
1568 966 806140 M,Hand 

all the rest

Bleedinred
Advanced Member

•••

B

Posted April 8,2014

For a look at parabolic subsoiler shanks google Stoess Manufacturing, located 

in Washtucna, WA. My friends pull a heavy duty 7 shank model, a real beast.

Members
061

1,312 posts 
GenderMale 

Location:Juliaetta, ID 
lnterests:Fami!y, fly fishing, 

back country skiing, old 
machines,

BOBSIH856
Advanced Member

•••

Members

048
3.476 posts 
GenderMate 

Location:Coldwater, Ml 
InterestsiHobby farming, 

working on tractors, starting 
to restore the 8, spending 
time with wife and kids.

..J

Posted April 8,2014

0 On 4/7/2014 at 11:12 PM, dannyredfan said:

1 have no problem useing one subsoiler shank

Most of my ground has not been croped in many many years 

Just trying to optamise the ground

We have top soil about 8" 10" and yelow modeled clay under that 

Really wet type of ground

Try tillage radishes Tanman gave me some good info on them late last fall, 
going to try them In our pastures this fall.

I’m

TP from Central PA Posted April s, 2014
Advanced Member

o On 4/8/2014 at 12:22 PM, BOBSIH856 said:
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1
Members 
0707 

8,319 posts 
Gender:Ma!e

LocatlonrArm pit of the earth 
lnterests:Soaking money into 

shipwrecks on tires.......

BOBSIH856
Advanced Member

•••

Members
048

3,476 posts 
Gender;Maie 

LocationiColdwater, Mi

0 On 4/7/2014 at 11:12 PM, dannyredfan said:

1 have no problem useing one subsoiler shank

Most of my ground has not been croped in many many years 

Just trying to optamise the ground

We have top soil about 8" ^ 0" and yeiow modeled clay under that 

Really wet type of ground

Try tillage radishes Tanman gave me some good info on them late last 

fall. I'm going to try them In our pastures this fall.

Not going to get on a soap box, but we have been conducting some research 
here ourselves as our neighbor across the fence is a large part of "Cover Crop 

Solutions" here in the east but doesn't seem to practice what he preaches. All I 
will say here is we have found that in compacted areas the only thing that grew 

was the ity-bity tap root that was the size of a pencil point, while the rest grew
up out of the ground(Path of least resistance)...............Stay tuned for an agtalk
post on the cover crop subject and using iron to remove compaction. We have 
been the scorn of the community here now for the last two years since 

mudding out a tomato crop then, after nonsense was spread about we ruin the 

ground and have no-sense of conservation. The pictures 1 have of our no-tilled 
and conventional tilled cover vs this "Expert's" fields will open some eyes i 

believe, and atleast I "HOPE" will get people to do their own research into the 

nonsense they are spewing while they are stealing your money on products 
they aren't using themselves.

Posted April 9,2014

O On 4/8/2014 at 3:22 PM, TP from Centra) PA said:

9 On 4/8/2014 at 12:22 PM, 80BS1H856 said:

9 On 4/7/2014 at 11:12 PM, dannyredfan said;

I have no problem useing one subsoiler shank 

Most of my ground has not been croped in many many years 

Just trying to optamise the ground
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lnterests:Hobby farming, 
working on tractors, starting 

i to restore the 8, spending 
time with wife and kids.

TP from Central PA
Advanced Member

•••

^1

Members 
0707 

8,319 posts 
GendenMale

Locatlon:Arm pit of the earth 
InterestsiSoaking money into 

shipwrecks on tires.......

We have top soil about 8" 10" and yelow modeled clay under 

that

Really wet type of ground

Try tillage radishes Tanman gave me some good info on them late 

last fall. I'm going to try them in our pastures this fall.

Not going to get on a soap box, but we have been conducting some 

research here ourselves as our neighbor across the fence is a large part of 

"Cover Crop Solutions" here in the east but doesn't seem to practice what 

he preaches. All I will say here is we have found that in compacted areas 

the only thing that grew was the ity-bity tap root that was the size of a 

pencil point, while the rest grew up out of the ground(Path of least
resistance)............... Stay tuned for an agtalk post on the cover crop
subject and using iron to remove compaction. We have been the scorn of 
the community here now for the last two years since mudding out a 

tomato crop then, after nonsense was spread about we ruin the ground 

and have no-sense of conservation. The pictures I have of our no-tilled 

and conventional tilled cover vs this "Expert's" fields will open some eyes 1 
believe, and atleast I "HOPE" will get people to do their own research into 

the nonsense they are spewing while they are stealing your money on 

products they aren't using themselves.

Tp send me some pictures of your test plot and what your study yields I'm 

always interested. I will check the ag talk forum what is the thread titled?

Posted April 9,2014 *

Wilt send the link when I get it up. I am not saying they are not a bad idea, 
problem we have with them is more the sales pitch and price, they are not and 

will never be a cure all end all. If the promoters are not users what does that 

say about their product?
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Delta Dirt
Advanced Member

Members 
0 575 

4,517 posts
Location:Avon, Ms 38723

Posted April 10,2014 <

Different soils, different crops, different weather patterns, amongst other 
different scenarios ail contribute to what might work for one person and not for 
another.

As an old faded farmland appraiser and "poor enough to retire" farmer—I 
suggest you get to know your Dirt (sol!) composition. Your soil is your most
valuable and basic investment (whether you own it or rent It)----- get to know it
well—it’s just like people (got different personalities)----- be good to it and it
will be good to you in return. Farming is hard enough when you do everthing 

right--------- take the time to learn what best fits your situation.

One of the best ways of determing what your sub-surface situation really is-----
is to dig a verticle hole deep enough to know you are below the hard pan 

(sharpshooter, post hole digger, etc.). Take your trusty pocket knife and start at
the bottom pulling upward with the knife-------- you will fee! the hard pan when
the knife blade hits it and easily tell when you get above it. (This same scenario
can be carried out with a soil probe------- but a few holes here and there just
gives you such a better overall picture to start with—then utilize the soil 
probes) The holes will also allow you to study your root patterns—I have seen 

cotton tap roots take a right angle turn when they hit the top of an existing hard 

pan.

Measure to the top of the hard pan and then to the bottom- -to accomplish
any measureable results, you need to operate what ever tillage tool you run at a 

depth below the hard pan.

In some of our Class i and II sandy loam soils here in the Delta area-------the
soil scientists recommend sub soiling In the fail followed by a ripper shank
down the top of the row In the spring. Believe it or not--------- the pounding of
winter rains can create hardpans over the winter months after the intial 
subsoiiing in the fall.

Good luck to everybody on this years crop- 
corn out of the ground down this way.

Delta Dirt

-I am beginning to see a little

Avon Ms 38723

dannyredfan posted Apm 10,2014
Advanced Member

We'll have thought about the radishes but seem expensive 
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Found a two shank sub soiler they are the curved shank 

Now just waiting for it to dry out a bit

Members 
0139 

978 posts 
Gender:Male 

Location:Rhodeila Ky. 
Interests'.working in the shop 
1568 966 806 140 M,H and 

ail the rest

Tonyinca
Advanced Member

•••

Members 
0 625 

2,819 posts 
GenderMaie 

LocationiFresno, Calif. 
Interests: Family. Agriculture 

Heritage, anything I.H.

Posted Aprill 0,2014

Back in the day we used our dueled up 806 with a 3pt Big Ox "V" shaped 5 

curved shanks ripper to get past the plow pan.

Depending on the ground we pulled it to the max.

I Also remember when those v rippers came out with the 3pt 
806's,1206's,4020's & 4320's and shortly after you would see many of those 

models sitting in the dealer shops getting rear end worked on. Finally the light 

went on to put gauge wheels on the rippers. It helped.

With our row crop tractors we tried getting 16-18" anything greater we brought 
In a D8 with two straight 4ft shanks and with swell we would get 

Sft.penatration.

Tony
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It was the fall of 1973- Td been waiting in line to get gas for an hour, when a pimply 

teenaged pump attendant promptly dragged out a freestanding sign proclaiming, 
“No More Gas Til Tomorrow!” Ah, the good old days. For the first time, most of us 

old enough to remember those days were learning that America was not a self- 

sufficient country when it came to energy. OPEC had closed its oil spigot to America. 
We were mad as hell, and we needed to do something about it.

In reaction to this frightening reality, government and businesses scrambled for 

solutions. One approach was to mainstream the idea of “renewable energy.” Wind 

energy seemed like a great answer to energy independence. Unfortunately, hastily 

conceived government construction subsidy programs lead to a flurry of 

unprofitable windmill installations. The poorly realized scale of turbine technology 

(i.e., too small), its bulky untested designs, and — most importantly — the 

normalization of oil prices in 1974 saw the wind energy industry quickly slide out of 

the spotlight of national energy policy. As a result, wind research and development 

in the United States all but ceased.

Before and after

Like most of the general public, back in those days, the term “windmill” conjured an 

image in my mind of tulips and quaint Dutch maidens dancing across a background 

landscape dotted with rustic windmills. As an apprentice electrician, I saw those 

stumbling first attempts as pretty marginal — not to mention inconsequential — to 

my nascent career.

While wind technology languished on the back burner in this country, countries like 

Denmark, Holland, Spain, Germany, and Japan stuck with it. Their persistent 

research and development put them in the forefront of today’s wind power industry. 
However, America has done a pretty good job over the last few years of playing 

catch-up.

Today, we’re seeing a massive effort to bring wind energy back to the forefront of 

power production in this country. Unlike the not-ready-for-prime-time attempts of 

the ’70s, wind power is being developed with a technology that has a proven track
https;//www, ecmweb.com/prinyi 1654
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record. In fact, the United States currently has more functioning wind turbines 

installed than any other country. This title will undoubtedly be short-lived, however, 
IS China is rapidly catching up — and is expected to pass the United States in the 

next few years. Not surprisingly, China is already the largest manufacturer and 

exporter of wind turbines in the world.

In 2009, a Harvard study, “Global Potential for Wind-Generated Electricity,” made 

the remarkable claim that there are enough developable wind energy locations in the 

lower 48 states to provide more than 16 times the total energy requirements of the 

entire United States. This study's results are based on current available technology 

(i.e., 2MW to 3MW turbines). That's right, 2MW to 3MW turbine/generators are 

current technology.

2<b>Photo 1.</b> These turbines are typical of the scale of current wind turbines. The largest 
producing turbine in the world, however, boasts a blade diameter of 453 ft!

Here’s where I want to explain the title of this article. The scale of current wind 

turbine technology is hard for most people to fathom. Today’s wind turbines are a 

far cry from the stereotypical Dutch windmills most of us harbor. Instead, they're 

massive industrial marvels. For example, if you've ever been on the tarmac of a 

major airport and found yourself next to a Boeing 747 jumbo jet, you might have 

wondered how the heck that mountain of metal gets off the ground. It takes wings 

that are a colossal 211 ft from tip to tip. In comparison, the wing span (diameter of 

the circle drawn by turning turbine blades) of a typical 2MW wind turbine is 262 ft 

to 295 ft (Photo 1). The fundamental economic viability of wind farms depends on 

this enormous scale.

Operating voltages and system configuration

Turbines generate at various voltages, depending on the manufacturer and model. 
These generator output voltages can range from 480VAC to i,oooVAC. Several 

nanufacturers generate at 690VAC. These turbines are especially difficult to inspect 

because they defy easy categorization in the NEC or IEEE standards. The NEC does 

not list 690V as a “nominal voltage.” Rules for more than 600V are distinguished

https://www.ecmweb.com/print/11654 3/8
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from rules for 6ooV and under. IEEE standards for power circuit breakers define 

low voltage as up to 635V.

Turbine voltages are stepped up at each tower to an industry standard of 34.5kVAC. 
This 34.5kVAC is then daisy-chained by underground cable runs called collector 

circuits. Most wind farms comprise multiple strings of turbines. Strings can be made 

up of as few as four turbines to as many as 16. Typically, three to six strings will 
terminate at a main bus in the substation powerhouse. Within the substation yard, 
voltage will be stepped up to the local utility’s transmission voltage (i.e,, greater than 

69kV). Although 60MW to 80MW substations are most common, farm sizes as large 

as 500MW are in the pipeline.

iS<b>Photo 2.</b> Dogs this strain relief fastener arrangement for this 34.5kV cable meet code 

requirements?

One of the principal dangers on wind farms relates to the extremely high fault 

currents that are available when ground faults and short circuits occur on the 

system. One main source of fault currents is the numerous generators that are 

networked together. However, the most significant source of fault current on the 

wind farm is the transmission system to which the farm normally “backfeeds” 

power. Any transmission line capable of “receiving” significant amounts of power 

from the farm is then capable of “delivering” many times as much power should a 

fault occur. Catastrophic arc fault events have been the unfortunate result of a 

deadly mix of these astronomically available fault currents and novice electrical 
workers. Several years ago, one such fatal event helped initiate collaboration 

between our company and several wind turbine maintenance companies to develop 

electrical safe work practices training geared to the unique hazards associated with 

this rapidly growing industry.

Another common layout for towers is to locate a dry-type transformer “up-tower” 

and locate a medium-voltage SF6 gas-filled switch at the base of the tower. Having a 

large transformer up-tower in the nacelle creates serious working space issues. 
Additionally, setups like this necessitate long vertical drops of 34.5kV cable running 

in close proximity to the service ladder (Photo 2). It also means even more critical
https;//www.ecmweb. com/print/11654 4/8
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Strain relief techniques for medium-voltage cables than are required for low-voltage 

cables.

Worker safety issues

When hiring turbine technicians, most wind turbine companies tend to focus on the 

prospective employee’s previous mechanical skills. Indeed, that is the skill set 

workers need more often for turbine maintenance. Although electrical 

troubleshooting and maintenance make up much less of a wind turbine technician’s 

routine work activities than you might think, even the most fundamental electrical 

troubleshooting is high risk. Despite its low frequency, the high severity of an 

electrical accident in this work environment produces a high risk.

As a result, lack of electrical background in this industry can be lethal. Here’s just 

one example. One inadequately qualified turbine tech was fatally burned by the 

plasma blast he created when he mistook a tap changer for a load break switch. He 

vas in the process of de-energizing a 2MVA transformer for a routine maintenance 

shutdown when this horrific accident occurred.

In addition to NFPA 70E training, our company conducts arc flash hazard analyses 

for wind farms. If we hadn’t had the physical evidence from previous multiple wind 

farm accidents, we would probably have had a hard time believing the off-the-charts 

magnitude of the incident energy levels our software was spitting out (click here to 

see Photo 3A) and (click here to see Photo 3B). These studies have confirmed the 

obvious: Potential incident energy on most wind farms is extremely dangerous.

Code violations illustrated

The hazards and installation problems are not just confined to explosive levels of 

incident energy. As a retired electrical inspector, I see numerous NEC violations 

“down on the farm.” One of the first questions I generally ask my contact person on 

a wind farm is, “Who is the AHJ responsible for inspecting your turbine and tower 

installations?” More times than not, I get the same, strikingly consistent, shrug of 

the shoulders. In other words, they have no idea.
https.7/www.ecmweb.com/print/11654 5/8
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#2<b>Photo 4.</b> This is a ciear vioiation of the access and egress requirements of the NEC. The 

Code requires a “continuous and unobstructed way of egress travel.”

This raises another issue. Does NFPA 70 and 70E apply to wind farms? NFPA 

purists might contend that because many wind farms “are on property owned or 

leased by the electric utility for the purpose of ...generation, transformation, 
transmission,... of electric energy,” as stated in NFPA 70 and 70E 90.2(B)(5)c, these 

standards would not apply. Such purists would defer to the more performance- 

oriented National Electrical Safety Code (NESC) published by the IEEE. However, 
because the NFPA 70 and NFPA 70E are somewhat more prescriptive than the 

NESC, most wind farm companies have chosen to use all three standards. 
Ultimately, wind farms must comply with OSHA. Adopting NFPA’s consensus 

standards and IEEE’s NESC provides the best chance for OSHA compliance.

K<b>Photo 5.</b> Does this say adequate working space to you? This containment vessel is both 

a shock and trip hazard. According to 110.26(A)(3) of the NEC,"... The work space shall be clear and 
extend from the grade...”.

Unfortunately, enforcement of these standards can be lax. As a result of this 

apparent lack of oversight, I have encountered NEC violations that make me cringe. 
The most shocking offenses tend to do with egress requirements (Photo 4). On 

several tower designs, switchboard enclosure doors are hinged such that they open 

across the only exit path out of the tower. Having personally witnessed the 

excruciating death (not on a wind farm) of an electrical worker in large part because 

of inadequate egress, Fm especially vigilant about this violation of NEC requirement 

110.26(C).

^<b>Photo 6.</b> Do the requirements of the NEC or the NESC apply to this 650-strand DLO-type 

cable?

Another NEC violation I’ve seen (Photo 5) is the intrusion into the work space 

NEC 110.26(A)(1)] by containment walls for the step-up, oil-filled, pad-mounted 

transformers at the base of most tower configurations. A critical work procedure is 

performed in the 34.5kV side of the transformer — protective grounding. The darkly
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tinted arc flash hood worn during this operation makes the containment wall, if 

placed too close to the enclosure opening, an especially worrisome trip hazard,

DLO-type cable is commonly used throughout wind farm power systems. As shown 

in Photo 6 on page C34, there was no lug labeling at this location stating this 650- 

strand 262.6kcmil cable could be terminated on this particular breaker. This appears 

to be a violation of Secs. 110.3(B) and 110.14 of the NEC. A new sentence has been 

added to 110.14 in the 2011 edition of the NEC that states, “Connectors and 

terminals for conductors more finely stranded than Class B and Class C stranding as 

shown in Chapter 9, Table 10, shall be identified for the specific conductor class or 

classes.” However, the 650-strand conductor shown in Photo 6 does not fit into any 

of these classes.

Induction problems
#5<b>Photo 7.</b> The lack of slotting or larger openings with insulating walls will induce 

circulating currents on the ferous metal enclosure wall that could potentially produce insulation 
damaging heating.

The conductors in Photo 7 are not grouped as required by 300.20(B) of the NEC. As 

noted in this section of the Code, “Where a single conductor carrying alternating 

current passes through metal with magnetic properties, the inductive effect shall be 

minimized by (1) cutting slots in the metal between the individual holes through 

which the individual conductors pass or (2) passing all the conductors in the circuit 

through an insulating wall sufficiently large for all of the conductors of the circuit.” 

By not having all the phases of a circuit grouped through a common opening in a 

ferrous metal enclosure, circulating currents will be induced in the metal enclosure. 
This could potentially produce enough heat to damage the conductor insulation 

where it passes through the hole.

What does the future hold?

One of the biggest contributing factors leading to this lack of oversight is the 

complexity of the business model for this industry. Much of the equipment is 

manufactured in other countries, which makes it non-compliant with U.S. 
standards. Also, because of the typically remote locations of wind farms, installation
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and tower construction are done without the benefit of building permits. Even if 

local jurisdictions chose to inspect such installations, it is doubtful they would have 

the technical experience to adequately enforce applicable codes.

Multiple layers of ownership and liability further complicate matters. In some 

instances, responsibility for worker safety falls to multiple employers. In fact, the 

responsible party for safety is often split between the tower owner, the contractor 

responsible for “balance of plant” equipment, and the maintenance contractor who 

maintains the low-voltage equipment up to and including the turbines.

At one of my recent presentations on this subject, I found my audience was largely 

made up of insurance company representatives. During the Q&A exchange, they 

expressed a consensus of concern about how to insure this emerging sector, 
confirming my suspicions about a lack of oversight. They expressed a general sense 

of agreement that the wind industry’s chain of command and layered ownership 

make their risk/responsibility assessment difficult.

I tell the turbine technicians in my classes that I’ve got good news and bad news. The 

bad news is you have elected to work in one of the most potentially dangerous 

electrical workplaces on the planet. The good news is if you take the proper 

precautions — and really understand the design of these systems — you can expect a 

long and worthy career ahead of you.

Kardon is a consultant with Code Check Institute in Philadelphia. He can be 

reached at redwood@codecheck.com.

Source URL: https://www.ecmweb.com/contractor/don-t-call-them-windmills
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ANALYSIS OF WIND TURBINE GROUNDING SYSTEMS

M.I. Lorentzou, N.D. Hatziargyriou, Senior Member, IEEE, B.C.Papadias, Fellow IEEE

Abstract
In this paper, the response of windturbine grounding 
systems is calculated under fault conditions or when they 
are hit by lightning. The objective is their effective design 
in terms of dispersion of imposed currents and 
minimization of raised potentials. Locally raised potentials 
are calculated in terms of steady state GPR. Transferred 
potentials to neighboring windturbines are also computed. 
Measures taken to reduce potentials are presented and 
commented. For the purposes of this paper the well-known 
software packages EMTP (Electro Magnetic Transients 
Program) and CYMGRD (CYMe’s GRounDing) have been 
used.

Index terms: wind turbines, windfarms, grounding, 
lightning strikes, EMTP-modeUng, effective length.

1. INTRODUCTION

Windturbine grounding system has to be effectively 
designed in order to prevent excessive overvoltages and 
potential gradients that may cause damage to equipment or 
threaten human life. Fault or lightning currents to any 
windturbine in a windfarm installation, may damage 
equipment directly or indirectly as transferred potentials 
may exceed allowed values at windturbines in the 
neighborhood of the fault.

Windfarms are usually situated in roclQ' and 
mountainous areas where the wind potential is high[l],[2]. 
In these areas soil resistivity also has high values. For this 
reason difficulties arise when designing grounding systems 
of windturbines in terms of reduction of touch and step 
potentials and minimization of grounding system 
resistance.

The area that the grounding system takes is often 
limited by topographical factors. For this reason practical 
problems arise, as the area which is practically available is 
smaller than the one required for correct dimensioning of 
the grounding arrangement. Installation costs also increase 
for ground rods installation in highly resistive soil. (Use of 
special equipment).

In case of extended grounding systems i.e. when 
windturbine grounds are interconnected, the effect of 
“effective length” of interconnection conductors is

The first author can be contacted at:
National Technical University of Athens 
Electrical and Computer Engineenng Department, 
9 Troon Politechneiou str., Zografou Campus, 
Athens 157 73, GREECE.

analyzed and investigated. Its effect on lightning surge 
analysis is very important as it weakens die effect of adding 
more material in order to reduce grounding resistance.

For the purposes of this paper, existing softvi'are 
packages as CYMGRD[3], and EMTP(4], suitable for 
grounding system analysis, have been used in order to 
calculate grounding resistance and touch and step potential 
values. Analysis using the software program CYMGRD is 
based on finite element method, and division of the 
grounding system into elementary segments. EMTP is 
mostly used in computation of the transient response of 
grounding arrangement. By extending its capabilities for 
transmission lines calculations [5] it has been effectively 
used for grounding systems analysis.

Particular methods followed in order to reduce 
maximum voltages observed are presented. Alternative 
grounding system design techniques are also presented and 
discussed. Various methods to minimize touch and step 
voltages are examined for their effectiveness.

According to current international Standards the 
following definitions apply [6];
• Ground Potential Rise (GPR): The maximum voltage 

that a station grounding rid may attain relative to a 
distant grounding point assumed to be at the potential 
of remote earth.

• Touch Voltage is the potential difference between the 
ground potential rise (GPR) and the surface potential at 
the point where a person is standing, while at the same 
time having his hands in contact with a grounded 
structure.

• Step Voltage is the difference in surface potential 
experienced by a person bridging a distance of 1 m 
with his feet without contacting any other grounded 
object.

2. SAFETY CRITERIA

Safely criteria that have to be met are set according to 
International Standards. There is a difference in regulations 
that apply in case of short circuit analysis [6] and in case of 
analysis of lighting response [7J. More particularly it is:

2.a Lightning strikes
Grounding resistance of WT arrangement or WT 

connected to the local transformer grounding system is 
required to be below or equal to 10 Ohms. This is the only 
requirement being suitable for lightning protection. A 
resistance of lOO or less (before it is connected to any 
other system) is stated in international
standards/recommendations. When the system is 
concentrated, or when it takes a small area, raised



potentials are equal to those produced by an AC current of 
the same magnitude.

2.b Short circuit
In case of short circuit the step voltage safety limits are 

determined using IEEE Guide [6j. For calculations of 
grounding arrangements in this paper the following 
parameters values are taken:
Soil resistivity = 400 flm / 600 flm.
Human Wei^t - 50 kg
Shock Duration =0.02 sec - 0.10 sec

Table I*. Maximum Allowable Step Volta«
Soil Resistivity

Duration
Ps~400 fim Ps=600 ^2m

0.02 sec 3885 V 5273 V
0.03 sec 3I72V 4305 V
0.10 sec 1737 V 2358 V

Touch potentials safety limits are used to determine the 
area where a man in contact with the grounded structure 
can safely stand. Practically, it is very rare for a working 
person close to a WT grounding to experience high touch 
voltages because the area surrounding WT tower is usually 
safe. It is also suggested to place a fence surrounding the 
safe area.

3. FUNDAMENTAL DESIGN OF WT GROUNDING

The grounding of a single wind turbine is normally 
achieved by placing a ring electrode around the foundation 
and bonding it Uirough die foundation to die turbine tower.

Transformer

Earth Ring, also 
bonded to tower; 
d=5

to Square

ZmVertied earth tods bonded to 
foundation i«nfofc«ra«nt bars 
witfa an e:derna] earth ring 
d=13m

Figure I
The foundation reinforcement bar is also connected 

directly or via the turbine tower to the ring electrode and 
will be effective in acting as a ground electrode since the 
surrounding concrete can be considered to have a resistivity 
equal to that of the surrounding soil. However, in relevant 
calculations it is normally ignored to provide a worst case 
analysis of the grounding system. Vertical rods or strip 
electrodes (horizontal electrodes) are often used in 
conjunction with this ring electrode to achieve a certain 
value of ground resistance. Furthermore, ring electrodes of 
gi'adually increasing depth and diameter may be added in 
order to reduce touch and step voltages at the edges of the 
system.

Dimensions shown in figure 1 are common for 
windturbines in the range of 600kW as for practical reasons 
grounding system dimensions depend closely on the WT 
foundation dimensions.

4. INDIVIDUAL WIND TURBINE GROUNDING

Grounding resistance of WT arrangements as shown in 
fig. I have been calculated. These arrangements correspond 
to actual wind turbines installed in Greece.

trrATlO^ lAV-OWT

Case 1
psoif=400 £l-m 
R==13.0538

lAT-OVT

?•

Figure 2.a
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Figure 2.b

Figure 2.c

Case 2
psoii=600 i^-m
R=19.5806

Case I
Psoin400 O-m
R=8.8966 

Case 2
Pswi'^SOO Q-m
R=I3.3449

Case I
Psoii=400
R=12.8046

Case 2
psoirbOO S2-m
R=19.2068

It can be observed that the area taken by the grounding 
system follow'ing an inverse square law mainly reduces 
grounding resistance. Furthermore, increasing the depth 
there is no important decrease in grounding resistance.
The WT grounding arrangement is usually connected to the 
local transformer grounding. This makes use of the existing 
path for the connection between the WT tower and the 
transformer, lowering the total grounding resistance. This is 
shown in figure 3.a where local transformer grounding has 
been connected to WT grounding using three conductors. 
In order to reduce grounding resistance, a large grounding 
arrangement has to be installed as shown in fig.S.b.

Step potentials along the y-axis are plotted in fig.4.a for 
the arrangement of fig.S.a and in fig.4.b for the 
arrangement of fig.3.b. A serious decrease can be observed



at fig.4.b and safety criteria (horizontal lines) given from 
Table lare met in most of the points close to WT.

STATION LAY-OUT TDTAJU

;.

i i;?:; CaseJ.
i " Psoi(=400 R=8.64S5

if

Case 2
Psoii-600 fi-m R=I2.9726

Figure 3.a
9TAT10K t^V—OUTJ.h.......fh-A.,

Case 1
Psoii"400 n-m R=3.9851

Case 2
psoii=600 n-m R=5.9776

Figure 3.b

Figure 4.a: Step Voltage along the y-axis for injection of i) (a),(c) 
16 IcA or ii) (b),(d) 7 kA

In general, increasing the depth of the grounding 
installation lowers the produced values of raised touch and 
step potentials. Rings or closed type curves of gradually 
increased depth and diameter are used to eliminate raised 
potentials.

5. WINDFARM GROUNDING (-EFFECT OF 
INTERCONNECTIONS)

5.a. Fault Conditions - Low Frequency Response
The individual wind turbine grounds are in some cases 

connected by the metallic screen or armour of the main 
power cable running between the turbines. In this case 
power cable is considered as part of windfarm grounding 
system. This has the effect of reducing the overall site 
ground impedance to a low value, often l-2n when a low 
frequency response is calculated or measured.

The following example of two connected WT 
arrangements shows how drastically grounding resistance 
and step voltages are reduced. Safety limits are met in 
almost all cases.

Xl» 130.0

-10.0
Figure S.a

Grounding resistance values are;
When Psou=400 Q-m R=3.5758 
When Psoii=600 Q-m R=5.3636 
Step voltages along the y-axis of WT are plotted in fig.S.b

Figure 4.b: Step Voltage along the y-axis for injection of i) (a),(c) 
16kAor ii) (b),(d) 7 kA

Figure 5.b: Step Voltage along the y-axis for injection of i) (a),(c) 
16 kA or ii) (b),(d) 7 kA

Low frequency response of windfarm grounding system 
shows that it is beneficial to interconnect WT grounds. 
However when the windfarm is sited in an area of high soil 
resistivity or in mountainous area installation of an 
underground power cable is practically difficult. In similar 
cases in Greece overhead lines ai-e used instead of power 
cable.



5.b. Lightning Strikes - High Frequency Response

A Hunting current that hits a single WT is dispersed in 
the earth, producing a max GPR as if windturbine 
grounding system was replaced by a resistance. This is 
explained by the fact that single WT grounding arrangemet 
is concentrated in a small area so its reactive component 
can be neglected even in high frequencies. When an 
extended grounding system is examined, as in the case of 
windfarm with interconnected WT grounding systems the 
reactive component is important at high frequencies. 
Consequently the overall impedance in case of lightning is 
much greater that the grounding impedance in case of short 
circuit.

The effect of interconnection electrodes determines the 
overall impedance that sees the impulse lightning current 
when it hits a WT. Their effective length value limits their 
contribution to the reduction of the impedance to an upper 
value. Effective length is die length value above which, no 
considerable reduction of the impedance of the electrode is 
observed, when increasing the len0ji[8]. It is dependent on 
frequency and soil characteristics. An example of this fact 
is given in fig. 3.where the max. GPR produced by a 9kA 
I.4/17ps impulse current strike and also by a sinusoidal 
9kA*sincot current source has been plotted using EMTP.

windturbine base is equal to 24.8 Ohms. Consequently 
impulse current injection at a single WT would produce a 
max GPR equal to 744 kV. If the reactive component is 
neglected, the same impulse current at the middle of 5 
interconnected WTs would produce 150kV. In this case the 
max GPR at the injection point is equal to 311440V.

Transferred potentials to neighboring WTs in case a 
lightning current is injected are larger than in case of short 
circuit. This is due to the grounding system reactance.

6. CONCLUSIONS

In this paper existing software packages have been used 
to calculate the response of windturbine grounding system 
under short circuit of lightning current injection. The scope 
of the analysis is the effective design of grounding 
arrangement in order to minimize raised potentials and total 
system grounding r^istance.

In case a windfarm is examined, then suitable 
calculations are needed in order to decide if it is better to 
interconnect windturbine grounding arrangements.

f -

50 Hz Response

Conducts LtofiVkhn

Figure 7: Max Ground Potential rise values vs. conductor length

Figure 8

In figure 10 GPRs produced by the injection of 30kA 
impulse current at the middle of 5 WTs connected in series 
have been plotted. Grounding resistance of each
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Preparing turbines for lightning strikes
By Michelle Froese j May 14,2018
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By Michelle Froese, Senior editor 
Windpower Engineering & Development

There are over 1,700 electrical storms active throughout the world at any time producing over 100 
flashes per second. This equates to some 7 to 8 million strikes per day, which means your wind farm 

is at risk. Preventing direct and nearstrike damage to wind turbines is critical to decreasing 
downtime and extending reliable turbine performance.

The average energy released in a lightning strike is 55 kWh. Understandably, most wind 
owners and operators breathe a sigh of relief when a major storm passes their wind 
farm without damage to a turbine. However, measurements have shown that lightning 
strikes may hold more power than initially calculated, and that large strikes can be 
multiples of the average. This means a powerful lightning strike could be 20 times that 
of an average one.

“Lightning is a serious concern for wind-farm owners,” shares Daniel J. Sylawa, 
Business Development Manager with Phoenix Contact. “But it is rarely discussed in



detail or at length because lightning protection and management is something that's 
generally considered an OEM responsibility.”

Syiawa says manufacturers typically equip wind turbines with some form of basic 
lightning protection that uses grounding down conductors in the blades and grounding 
systems in the turbine. "Depending on the OEM, you'll find different types of lightning 
receptors on the turbine blades, which are then connected to the nacelle via brushes or 
a spark gap that lets lightning conduct to a good firm ground.”

in addition to lightning protection, surge suppression is a critical turbine safeguard that 
mitigates lightning or static effects. "Even without the risk of a direct strike, turbine 
blades rotate through the air to capture and generate energy,” he says. “Essentially 
turbines are large static machines, so surge protection is essential and should be found 
on the pitch control, tower electronics, inverter, and control system to protect against 
component failure.”

Most wind-farm owners are aware of the benefits of a quality surge and lightning 
protection system. However, lightning risks may vary greatly from one turbine to another 
at a wind farm.

“Unfortunately, these assets are often purchased en masse,” says Syiawa. “So unlike 
buying a new car where you may pick the model and specific features, buying a wind 
farm typically involves a less detailed selection. The developer agrees to buy a project 
under a set PPA with a specific number of turbines. And those may very well come from 
several different manufacturers,”

This scenario means a wind-farm operator may face challenges in optimizing a fleet.
“To optimize production and ROl, a wind farm has to run as a unit. It is an electric power 
plant. But if one part of that plant is generating at less than full capacity or facing 
downtime, that puts the whole plant at risk of lost production.”

Near strikes
There are tools available that may offer protection to a wind farm. For example, 
weather-measurement systems use metrological data to predict the probability of a 
lightning strike in a given area. Lightning sensors installed at wind sites perform a 
similar function but use local measurements to determine the location of a strike.

These systems may provide an extra measure of support, but they are unable to tell if a 
turbine is directly impacted by lightning. While a direct strike may be obvious to an O&M 
team, near strikes are a different story. Near strikes are indirect hits that can occur from 
several miles away. In most cases, near-strike damage is invisible from the ground and 
may go unnoticed during routine ground-level inspections.
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Phoenix Contact Lightning Monitoring System (LM-S) use sensors based on the Faraday Effect to 
provide a more comprehensive range of lightning data to manage assets. Polarized light is rotated 
through a magnetic field over a defined length and measured. When mounted on a turbine blade’s 

down conductor, an external magnetic field is generated by the lightning current, which travels down 
the conductor and rotates a light beam proportional to the current amplitude. The LM-S lightning 

current measuring system can detect, evaluate, and remotely monitor lightning strikes in real-time.

“Lightning would be somewhat easier to manage if all strikes were centered directly on 
a target, but Mother Nature is much less predictable than that," says Sylawa. “Near 
strikes are offshoots of lightning that can lead to serious problems ~ problems that may 
go undetected or simple not present as such for some time after striking.”

One example is damage to a turbine’s blade material. A near strike may cause a small 
fault in the blade's substrate material, which may go unnoticed until rain seeps in and 
eventually results in water damage. “When winter hits, a freeze-thaw cycle can also 
expand and degrade the under-grading material and lead to blade failure,” he adds.

Another example is secondary lightning effects, which may cause electromagnetic 
pulses or surges that can damage electronics inside a turbine or substation.

“! was recently in talks with one turbine manufacturer who is working to increase the 
requirements for surge protection for their electrical system and components because of 
damage from secondary lightning effects. So OEMs are certainly cognizant of these 
effects and the need for high-quality surge and lightning protection.”

Setting up safeguards
Wind turbine or blade damage can occur for many reasons: wear, debris, precipitation, 
operational errors, manufacturing defects, lightning strikes, and others. Early detection 
and mitigation techniques are necessary to avoid or reduce damage.



However, what happens when a near strike causes delayed onset damage such as nick 
in a blade that only becomes detectable over time?

“This can be a big warranty issue,” says Sylawa. "If an area had been hit by a storm, 
experts may try to decipher whether damage is from lightning or from workmanship and 
material defects. In some cases, near-strike damage cause may prove challenging to 
substantiate.”

What can a wind-farm operator do to protect their assets and warranty? Sylawa has 
some suggestions.

Recognize the risk
“Most wind-farm operators opt for some type of weather service, or have some form of 
lightning detection.” He says the most common are direct-measurement systems such 
as strike counters, which are surge-counting devices, and card sensors. The card 
sensors attach to a turbine’s down conductor and measures the peak current that 
traveled down that conductor during a strike. "Ideally, an effective lightning 
measurement system detects a variety of risks.

Inspect, inspect, and inspect some more
A quality surge and lightning protection system is one key to a profitable wind farm. An 
excellent O&M plan is another. “There are inherent risks in operating a wind plant even 
with the best protection. The number one thing a wind-farm operator can do is 
implement high-level inspections because, at the end of the day, you cannot fully know 
what the effects of lightning are on turbines.”

Sylawa adds that it is important to look beyond the surface of the turbine during O&M 
calls. “After a lightning strike, a wind tech may not find noticeable damage to the tower 
or blades and think everything is fine. But it’s extremely important to go through and test 
the electrical system. A turbine may have a tripped or blown surge suppressor that's 
impossible to notice with an inspection.”

Condition monitoring for blades
Lightning detection sensors are not new, but advanced turbine and blade lighting 
detection systems that connect remotely to data centers can measure and provide 
greater insight. For example, they can provide asset monitoring, predict maintenance 
issues, and send event notification — such as strike warnings.

“Wind power is moving toward a smarter, more data-driven industry,” says Sylawa. 
“Sensors can now record information for a wind owner or operator remotely, and in 
seconds they’ll have access to a full analysis of what’s going on for a specific turbine or 
blade in that turbine.” Such data could potentially also support warranty claims.



“Wind owners who have access to big data, which helps determine the health and 
status of their assets, will be ahead of the O&M game.”
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GROUNDING OF WIND SYSTEMS AND WIND POWER GENERATORS

Figure 2. Multijiie generators eonnected to transformer
MV Electrical Distribution Networks
Wind farm collection networks are simple radial circuits 
with switching devices for isolation and switching 
Balanced 3-phase networks are suitable for connecting 
large wind generators. The secondary of the generator 
step-up transformer can be Y- or Delta-connected. In 
Y-connected transformers the neutral point is directly 
accessible and hence can be easily grounded. In Delta- 
connected transformers an accessible neutral point is 
created by using a grounding transformer as shown in 
figure 4. The usual practice is to ground the neutral 
point ac one location only.

Electrical Protection
With high-resistance grounding of the generator step- 
up transformer, fast acting ground-fault relays can be 
applied in the generator circuit. Low-resistance ground
ing by neutral grounding resistors or artificial neutrals 
is suggested for the MV network. Tlie fault currents in 
the MV collection networks can be small due to high 
source impedance and long lengths of cables. In some 
cases, fuses cannot be relied upon to quickly clear the 
fault; hence, ground-fault relays and circuit breakers are 
required. It is important to isolate the faulted section 
quickly. Correct discrimination is obtained by the ap
plication of ground-fault relays.

Additional Electrical Protection
California reports 35 turbine generated fires per year due 
to short circuiting and lightning. A single turbine may 
contain up to 200 gallons of oil; the transformer ac the 
base of each turbine may contain another 500 gallons of 
oil. In rural areas even a spark can easily develop into a 
large fire before discovery is made and fire-fighting can 
begin. These fires may be avoided and save millions of 
dollars in damage by placing arc flash mitigation relays 
in the switchgear in the nacelle. On the occurrence of 
an arc, the turbine can immediately switch off-line and 
reduce damage, protecting the personnel, equipment, 
and the environment.

Conclusion
Ungrounded delta systems have many operating disad-

Figure 3. MV GoHection Netmrk
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stray voltage: The silent killer
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November 26, 2018 
By Patrick J. Lynch

November 26, 2018 - One twinter morning in early 2004, PhD student Jodie Lane was walking her 
dogs through the slushy sidewalks of New York City when all of a sudden, without any warning, both 
she and her dogs were writhing in pain, hit by an invisible force, A metal sidewalk plate had become 
energized at 57 V, due to the corrosion and insulation failure of an antiquated and poorly maintained 
wiring system beneath it.

Passersby attempted to help Jodie, but they got shocked. Two local foot-patrol officers were quickly 
called to the scene, but after one of them was shocked too, the other cordoned off the area with 
yellow 'do not cross' caution tape.

Staff from a local store raced over in rubber gloves and with wooden mop handles in an attempt to 
push Jodie away from the metal plate, but first responders blocked them from helping and even 
threatened to arrest them.

It took more than 20 minutes for Jodie to die. Onlookers continued to plead frantically with the first 
responders to help her In her final moments, but all they would do was watch the tragedy unfold, 
safely from behind the yellow tape. Eventually, an electrical utility crew showed up and turned off the 
power, so an ambulance crew could remove Jodie’s body.

Jodie’s father. Roger, successfully sued the utility for $7.2 million and used the money to set up an 
education fund at her university and a public safety foundation In her name. One of the conditions of 
the settlement was that the utility had to make public a city map detailing all stray voltage locations. 
In this process, more than 34,000 locations were uncovered across the city!

The electrical and political problems uncovered In New York are not unique; they are also occurring 
in other major cities across North America with aging infrastructure, including Vancouver, Toronto 
and Montreal, where dogs have been killed or injured by electrified sidewalk plates.

Yet, these street shocks are still often referred to as ‘freak accidents’ or ‘isolated incidents.’ This has 
allowed municipal governments to dismiss the existence of stray contact voltage in their cities.

To combat the problem, private electrical testing companies have emerged that use high-tech



equipment to scan pedestrian-accessible areas and correct any stray voltage conditions they find. 
Some utilities are asking for this testing to be performed at least twice a year.

How it happens
Stray voltage occurs when an electrical current moves from flowing within an electrical wiring system 
to another conductive object, such as a metallized water piping system, a steel structure or a 
concrete floor, and then through a person or animal who comes into contact with it.

By way of example, a bus shelter with electrically powered billboard advertising on the side was 
found to be energized with 120 V throughout its steel structure. Shortly after it was tested, the utility 
dug up its feeder and fixed the incorrectly wired installation.

Dangerous when wet
Marinas and swimming pools are also prone to stray voltage Issues. One yacht club’s marina was 
tested to find more than 15 A of stray current flowing in the water between the boats; it takes less 
than 0.1 A to stop your heart! Concerned more with liability than with fixing the problem, the club’s 
directors simply installed ‘no swimming' signs.

When professional engineers closed a community swimming pool where children had received 
electrical shocks, the mayor attempted to reopen it prematurely for a scheduled swim meet. Some 
politicians do not understand how life-threatening stray voltage can be!

More recently, a new water park was built directly beneath a 27,000-V electrical distribution feeder. 
With a high-voltage electrical pole mounted within a few feet of the water’s edge, it appeared to be 
an accident waiting to happen, though It was apparently built to current electrical codes.

Faulty concentric neutrals on high-voltage underground cables created stray voltage in a (J.S. lake, 
resulting In death for one swimmer and brain injuries for two others. The electrical utility was 
successfully sued in civil court, but refused to fix the problem, leaving cottage owners unable to sell 
their properties after the highly publicized event. A similar stray voltage situation also shocked a 
young swimmer in a lake in Southern Ontario.

Shutting down farms
While dogs on sidewalks and swimmers in cottage country have made headlines, cattle on farms 
have been dying from the effects of stray current and voltage for at least the past 40 years. Indeed, 
thousands of cattle have been adversely affected.

Dairy cows are extremely sensitive to electricity. Generally, they will start to notice currents flowing 
through their bodies at levels between 0.001 and 0.002 A and subsequently produce less milk each 
day, as well as suffer additional health problems, such as mastitis. At higher levels, they may die.

In Wisconsin in 2008, a dairy farmer successfully sued an electrical utility for $2.3 million over the 
stray voltage issues from which his cattle had suffered for at least 20 years. He went on to publish a 
book outlining not only the court case, but also the surrounding electrical technical issues, for other



farmers to use as a reference guide.

In some of these cases, dairy farmers sell off their remaining cows and start planting crops on the 
land instead. One of them, based near Woodstock, Ont, claims he has lost more than 100 cows and 
$1 million due to utility-based stray voltage issues that have been confirmed by electrical engineers.

In a recent investigation, a farmer spent more than $100,000 to hire five different electricians over 
four years to solve his stray voltage problems. He found his cows were reluctant to drink at watering 
troughs or enter automated milking machines. His milk production was reduced by more than 40%.

As he tearfully prepared to sell his dairy farm to cover his financial losses, however, another site 
investigation led to remedial work, which managed to reduce stray current at the farm from 10 to 15 
A to a constant, steady-state 0 A and stray voltage at the troughs and milking machines from 2.5 V 
to less than 0.02 V.

His farm had experienced a wide range of deficiencies, including main Incoming power supply 
connection issues at the electrical panels, melted neutral/ground wiring systems, electrical 
equipment contamination, defective lighting systems and submersible heater dielectric insulation 
failures. Fortunately, all of these issues originated from equipment that could easily be controlled 
and corrected. Any off-farm stray voltage would have to be corrected by the utility, which is generally 
an extremely complex, expensive, political and time-consuming process.

A monitoring and data logging system was custom designed and permanently installed at the farm, 
so as to instantaneously capture and record any future stray current. When wiring or equipment fails, 
it can be electrically isolated immediately and replaced quickly, without adversely affecting milk 
production.

General recommendations
If an electrical circuit fails on the ‘hot black side,' it will normally trip a circuit breaker when that 
breaker’s fault current threshold level has been exceeded. It is important to investigate, repair and 
replace the circuitry as soon as the problem occurs.

At shore-power marinas, ground fault interrupters (GFls) should be installed on all circuits, not just 
the low-amperage electrical feeders. Both GFls and stray current monitoring equipment should be 
installed at all community swimming pools.

Going forward, regular scanning for stray voltage in electrical utility infrastructure systems will need 
to become mandatory and be strictly enforced by independent policing agencies. And if a problem is 
found, it should be quickly corrected by the utility before anyone else suffers from it.

The utilities should examine alternative electrical distribution designs. SaskPower, it should be 
noted, appears to be the first in Canada to require a four-wire service drop for new residential and 
agricultural customers, which is a step in the right direction. Further, SaskPower recommends the 
installation of a bond wire between agricultural buildings to establish an equipotential plane, with the



neutral bonded only to ground at the transformer or weatherhead, to prevent the ground or bond wire 
from carrying any current. In California, meanwhile, special electrical utility high-voltage systems 
designed for farming areas have yielded the ‘happy dairy cow’ designation.

Electrical failures on the grounded or neutral side of a standard system can generate extremely high 
levels of stray current. Indeed, the equipment may work perfectly, leaving the problem undetected 
for years until something abnormal happens.

A recently investigated hospital room, for example, had more than 30 A of stray current flowing 
through it for at least 15 years, A portion of that current would have affected every patient who was 
operated on within the room!

The costs to society
As illustrated in such examples, stray voltage can sneak into many areas. Electrical equipment will 
corrode over time and, particularly with outdoor exposure, can fail.

Recommendations for fixing such problems will cost money, raising issues of politics, shareholder 
returns and legal liability, but how much is each Jodie Lane’s life worth? How much is a child’s life 
worth at a lake, swimming pool or water park? What is the cost to society when farms are shut 
down?

It would appear we are now moving in the right direction, but at a snail’s pace. I believe we may still 
be facing some of the same types of stray current and voltage issues for the next 40 years or more.



Five common causes of electrical 
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lAlmost all American workers are exposed to 
electrical energy at sometime during their work day, and the same electrical hazaj-ds can affect 
workers in different industries. Based on the analysis of these cases, NIOSH identified five case 
scenarios that describe the incidents resulting in 244 fatalities:

(1) direct worker contact with an energized powerline (28%);

(2) direct worker contact with energized equipment (21%);

(3) boomed vehicle contact with an energized pow'eriine (18%);

(4) improperly installed or damaged equipment (17%);

(5) conductive equipment contact with an energized powerline (16%).



Scenario 1

Workers in various occupations such as sign technicians, tree trimmers, utility line workers, and 
telecommunication workers are often exposed to overhead powerlines. These exposures can be 
greatly reduced by isolating or insulating tire energy source fi'om the worker. This can be 
accomplished by erecting a physical barrier, by insulating the powerline, or by following 
required clearance distances. More than once during NIOSH fatality investigations, co-workers 
interviewed did not know the powerlines posed a hazard, i.e., they thought the powerlines were 
insulated.

Scenario 2

Direct worker contact with energized equipment can occur in a variety of ways. Maintenance 
technicians might inadvertently contact overhead crane runway conductors. Electricians or 
technicians troubleshooting or testing electric circuitry might contact an energized circuit. 
Maintenance workers may fail to replace an isolating plate covering electrical conductors, 
exposing passing workers. Compliance with the applicable articles of the National Electrical 
Code and lockout/tagout procedures established by OS HA could eliminate the potential for such 
contact, thereby reducing the risk of electrocution.

Scenario 3

Workers guiding suspended loads, or standing against or near a crane or other boomed vehicle- 
such as a concrete pumping truck, or derrick truck—whose boom contacts a powerline are in 
danger of electrocution. The risk of electrocution could be reduced if OSHA regulations 
regarding clearance distances [(29 CFR 1926.550 (a)(15)] are obseiwed, or if the required 
lookout person [29 CFR 1926.550 (a)(15)(iv)] is utilized.

Scenario 4

Improperly installed or damaged equipment can be responsible for occupational electrocutions in 
a variety of ways. The most frequently cited OSHA electrical regulation is improper grounding 
of equipment or electrical circuitry. If the frame of a piece of electrical equipment or machinery 
does not have a grounding conductor attaching the frame to ground, as required to divert 
dangerous fault current to ground, and an electrical fault occurs, anyone touching that frame and 
any other object at ground potential would receive an electrical shock. Should a fault occur with 
a grounding conductor present, the circuit would open or trip as an alert that a problem existed, 
except in high-resistance grounding applications. Damaged guards can expose workers to 
energized conductors in proximity to their work areas. Additionally, damaged extension cords or 
extension cords with their ground prong removed can expose workers to the danger of 
electrocution. Failure to maintain a continuous path to ground can expose entire electrical 
systems to damage and can expose the stmctures within which they are housed and workers 
within these structures to electrical and fire hazards.

For example, many electrical systems are installed in a manner that allows a stl^lcture’s water 
pipes or other conductive conduit to serve as a continuous path to ground in compliance with the



NEC. However, NIOSH fatality investigations have identified cases of electrocution or fire as a 
result of an interruption in a continuous path to ground. During renovation or repair activities, 
conductive components may be replaced by nonconductive components such as PVC pipe, 
which will interrupt the path to ground.

This may result in fire due to the intense overheating of components of the electrical system. 
Additionally, workers contacting improperly grounded components while being at ground 
potential would be exposed to electric shock.

Scenario 5

The task of positioning or repositioning conductive equipment may place more than one worker 
at risk. The weight of mobile scaifolding, grain augers, or aluminum extension ladders equipped 
with pendant-operated lifts often requires more than one worker tor positioning or repositioning, 
resulting in multiple electrocutions if contact with an overhead powerline occurs. Using a 
lookout person, observing I'equired clearance distances, or lowering this equipment before 
transport would greatly reduce worker exposure to any potential electrical hazards present.

Fatality data help to illustrate the magnitude of tlie electrocution problem nationally and allow a 
comparison of the potential risks in various industries. The information from NIOSH 
investigations allows for the identification of more detailed information on electrocution hazards, 
such as contact with overhead powerlines, contact with exposed conductors, inadequate personal 
protective equipment, and nonexistent lockout/tagout procedures, or other measures necessary 
for working around energized conductors and equipment.

Fatality reports and death certificates identified many of the same hazards for fatal 
electrocutions.

The largest number of deaths were in Construction, Transportation/Communication/Public 
Utilities, and Manufacturing, while the highest fatality rates were in the Construction and Mining 
industries.

Linemen were involved in the largest number of electrocutions.

Direct worker contact with an energized powerline caused the largest number of electrocution 
deaths.

Almost all of the incidents investigated by NIOSH involved alternating current. More than half 
of these incidents involved voltages of more than 600 volts. Of the 147 higher-voltage 
electrocutions, over two-thirds involved distribution voltages (7,200-13,800 volts).

While progress has been made in reducing the number of work-related electrocutions, (50% 
decrease from 1980-1992), additional efforts are needed if we are to continue progress towards 
preventing deaths due to electrocution, according to NIOSH.

It’s clear the positive and life-saving role training can play in preventing these tragedies.



Tesla's solar panels reportedly 
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Walmart recently filed a lawsuit against Tesla after its solar panel installations 

on seven of the retail giant's stores caught fire. The retail corporation accused 

Elon Musk's company of poor safety practices, such as not grounding 

electrical systems properly and sending inspectors who "lacked basic solar 

training and knowledge." Now, Amazon, another massive corporation, has 

stepped forward to claim that the solar panels installed by Tesla's SolarCity 

division burst into flames, as well. According to Bloomberg, Tesla’s solar 

panels caught fire on the roof of one of Amazon's warehouses in Redlands, 

California.
The incident reportedly happened back in June 2018, but the e-commerce 

giant just came out with the information. Bloomberg says Amazon told the 

publication via email that it has taken steps to protect its facilities and will no 

longer install any more Tesla systems going forward. We've reached out to 

both companies to confirm the news and will let you know if they do, and if 

they're planning to work things out.
After news came out that Walmart sued Tesla, the companies released a 

statement saying they're in discussion to resolve the issue. The Amazon 

warehouse incident seems to be much smaller in scale ™ the e-commerce 

giant said it has a very small number of Tesla solar installations to begin with - 
- but a claim from such an enormous company still isn't a good look for 

SolarCity. The division’s operations haven't been going as well as the 

company had hoped. It reportedly faced production issues last year due to



technical challenges, and a more recent report said it's been exporting the 

majority of the solar cells produced at its New York gigafactory instead of 
using them for Solar Roof installations.
Update: 08/26 6:40am ET: Tesla shared this statement with us.

"All 11 Amazon sites with solar from Tesla are generating energy and are 

proactively monitored and maintained. Last year, there was an isolated event 
that occurred in an inverter at one of the Amazon sites. Tesla worked 

collaboratively with Amazon to root cause the event and remediate. We also 

performed inspections at the other sites, which confirmed the integrity of the 

systems. As with all of our commercial solar installations, we continue to 

proactively monitor the systems to ensure they operate safely and reliably."
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Executive Summary

This guide is intended as a resource for community level planners 
who face the task of drafting or revising land-based wind turbine 
regulations for their municipality. It was developed after Manomet 
Center staff worked with town planning officials and committees who 
expressed frustration at the daunting task of drafting wind turbine 
regulation language.

The most important lesson learned from the process Is the need for 
incorporating clear and specific language to avoid confusion and to 
minimize the potential for loose interpretation of the regulation’s 
intent.

This guide focuses on what Manomet perceives to be the most common 
issues of concern when municipalities attempt to develop land-based 
wind turbine regulations for their community, specifically: sound, 
shadow-flicker, setbacks, height, lighting, scenic impacts, signage and 
advertising, planning for decommission, and wildlife impacts.

To demonstrate how different levels of regulatory restriction can be 
achieved on each issue, this guide presents examples of language 
from active bylaws and ordinances, In addition to bylaw ‘models’.

This guide Includes a list of government resources of relevance to wind 
energy regulation drafting; a glossary with definitions for many of the 
commonly encountered wind energy terminology; and two appendices 
which provide greater detail on the science of sound and noise, and 
the potential interactions of wind farms and the environment.

This guide is not intended to work for or against any wind turbine 
proposal, but instead is intended to help local officials more effectively 
draft the language that will match their municipality’s preferences. We 
also note that community involvement from the outset is key, for both 
the crafting of a wind ordinance, and in the subsequent process of 
developing wind power.



How to use this Guide

This guide is intended as a resource for local 
officials who face the task of drafting or revising 
land-based wind turbine regulations for their 
municipality.

It should be noted that every municipality is 
different and thus, specific wind development 
issues will vary from location to location. As such, 
this guide is not exhaustive or prescriptive, but 
it does highlight key wind development issues 
and provides suggestions for addressing each of 
these.

This guide should not be mistaken for professional 
legal advice, but it does provide examples of 
regulatory language that can be inserted into a 
wind turbine law to achieve different objectives 
on a specific issue.

This guide is not intended to work for or against 
any wind turbine proposal, but instead is intended 
to help local officials more effectively implement 
their municipality’s preferences.

This guide advocates for community involvement 
from the outset, for both crafting a wind bylaw and 
during subsequent local wind power development 
processes. Any potentially controversial planning 
process works better and will receive most support 
from the community when all relevant parties are 
included early in the process. Bylaw drafters are 
encouraged to engage the community leaders 
who should be involved in this process and solicit 
their opinions.

A glossary has been Included to provide 
definitions for many of the commonly encountered 
terminology when addressing land-based wind 
farms.

Wind 1 and Wind 2: the two 1.65 MW town-owned wind 
turbines built in Falmouth, MA. Photo credit; Mark Wilson.

Appendices have also been prepared, which offer detail on the science of sound and noise (Appendix A) and 
the potential interactions of wind farms and the environment (Appendix B).



Legal approaches

The barriers to wind energy development in 
the United States are more cultural, regulatory, 
economic or political obstacles than questions 
about wind quality or engineering feasibility.

This Guide was produced in direct response to 
municipal-level land use officials who told Manomet 
staff that drafting wind turbine regulations was a 
complex challenge that represented a significant 
departure from their usual planning projects.

We reviewed a variety of approaches to regulating 
the siting of wind turbines in order to develop 
a handbook of options for wind turbine bylaw 
drafters.

Ambiguous language pitfalls

in any, regulatory language, ambiguity can cause 
, problems.: we; repommend ;avbidihg' words that are open, 
to wide interpretation at the review level/- depending 
on the perspectfves' ot Opposing parties. Examples of 
ambiguous words or phrasing;

Significant adverse impact...”

"... Excessive noise generated

“... Additional benefits [must] outweigh any increased 
adverse impacts..."

"... significant additional benefits..."

“...substantial evidence...”

"... [that which isj reasonably necessary ...”

“... shali be designed to minimize land clearing and ,
By right or by Special permit fragmentation... . : .

Municipaimes have a preference for reguladng
wind turbines through special permits rather than r: : ; :r ,
allowing them to be developed by right. ‘By right’ 
refers to a use permit that requires compliance 
with existing regulations, but does not require 
special permission. In contrast, a special permit 
enables a community to review the location, 
site development or conduct of wind turbine 
developments, since these can give rise to conflicts 
with bordering properties; these special permits 
are not the automatic right of any applicant

The form of this requirement and the conditions 
to meet it differ in implementation, but are always 
developed with the same basic goal: to regulate 
wind turbines on a case-by-case basis and with an 
examination of their particular merits and issues.
Regulations overwhelmingly regulate commercial 
scale wind energy conversion systems through the 
use of a special permit. Some regulations extend 
that to all wind turbines, while others allow a carve- 
out for residential scale wind turbines (as defined 
in the bylaw). Some regulations that provide for 
special permits also include the reasoning and 
goals for that tool.

Other bylaws do not include goals in their requirement for a special permit, intending either that the conditions 
set forth in the bylaw will satisfy any such concerns or cross-referencing a purpose section usually placed at 
the beginning of the bylaw.

ThroUghqutithis document/wepresenf^rh^Vd-ilinguage 
on different/issues, ,with:-vasyingi!eyeiS/bfjspecifi'c}ty;-we 
tecornmend adopting the most specific styie qf jan|uage

1S& mmm-

Example of a special permit

“A'Special-Permit may be granted if the SpeciahPermit 
Granting Authority finds that: (a) the specific site is an 
appropriate and approved location for such use; (b) the 
use is not expected to adversely affect the neighborhood; 
(c) there is not expected to be any appreciable hazard 

: to.pedestrians,.:vehiGieS 'pr.,:WHdiife from, the,use: (d) 
; -ddequat8,andapproppiate infrastructure will, be provided 

and/safe, operatiQp. ol the/Cornmuni^ 
Scale Wind Facility; and (e) the requirements of section



Wind overlay districts

It is possible to further restrict the area of a town or city that can be developed.

A Wind Overlay District (WOD) is a clearly defined area that is preapproved for wind development. No building of 
wind turbines can take place outside of the town's Wind Overlay District and no building can take place within 
the Wind Overlay District unless by either a Special Permit or a General Permit, depending on the WOD,

Irrteraction of v/md turbine regulations and other regulations

Wind turbine regulations are not developed in a regulatory vacuum. Federal and State regulations should be 
reviewed and thoroughly understood before a municipality drafts their own ordinance or guidelines.

The interaction of other pre-existing codes and wind turbine regulations varies widely among municipalities. 
Some towns and cities rarely mention other regulatory concerns in their wind turbine regulation, while others 
explicitly require applicants to follow specific regulations for specific concerns. Local regulations tend to defer 
to overarching State or Federal authorities for issues such as:
• the structural safety of the wind turbine itself,
• certification by the manufacturer that the wind turbine does not improperly interfere with the 

electromagnetic spectrum,
• ensuring that storm water runoff complies with environmental regulations*,
• adherence to wetlands and environmental codes and historical district regulation*.

By far, the most popular explicitly mentioned codes are building codes or structural safety codes, noise and 
Federal Communications Commission (FCC) regulations regarding electromagnetic interference. There are two 
approaches to placing references to other regulatory 
codes within the statute.

The first Is the catchall provision, which is generally 
placed either at the beginning of the statute or at 
the beginning of the special permit outlines (if the 
municipality is regulating wind turbines through 
special permits). Towns typically use a catch
all provision to incorporate pre-existing code or 
regulation into the new regulations. Such a provision 
highlights the different concerns the town wants 
addressed prior to erection.

The second mechanism towns use in order to 
incorporate other regulatory codes In the statute, 
is by explicit mentions in each area of regulatory 
concern.

Example of a catchall provision
"Proposed Wind Turbines shall comply with all applicable 
local, state, and federal requirements Including, but 
not limited to all applicable electrical, construction, 
noise, safety,: environmental and communications 
requirements.”

•V'iV'-'-'ii

These are sometimes also addressed in local regulations.



Common issues to address

Every muriicipatity and potential wind turbine site wii) have its own specific suite of considerations to address, 
and these may be environmental, economic or cultural.

However, certain issues surface time and again when attempting to evaluate the potential impacts and thus, 
the acceptability of prospective wind turbine developments. This guide outlines the most common issues, 
though not in order of priority; the relative importance of each issue will differ on a case-by-case basis.

is

Wind 1 and Wind 2; the two 1.65 MW town-owned wind turbines built in Falmouth, MA. Photo credit: Mark Wilson.



Sound
One of the most common - and controversial - issues that arises with wind turbine siting is the sound or 
noise produced by the machines. There is a distinction between the two: sound is a measurable physical 
phenomenon, while noise is unwanted or annoying sound, which is highly subjective and varies from person to 
person. However, sound levels generated by wind turbines are not sufficient to damage hearing, or to cause 
other direct adverse health effects*.

Although the sound produced by wind turbines can easily be measured, the sound that will be experienced at 
a given distance from a wind power site will vary considerably based upon factors such as wind farm design, 
the types of turbines used, topography and meteorological conditions. Different residents also report differing 
levels of sensitivity to the same noise levels, making regulation complex and challenging.

Most bylaws also require the developer to consult the state-level Department of Environmental Protection (or 
equivalent) for guidance on noise measurement

For a more in-depth explanation of the science of wind turbine sound and noise, please refer to the Appendix 
A.

Detailed bylaw
“The commercial wind energy conversion facility and associated equipment shall conform to 
Massachusetts noise regulations (310 C.M.R 7.10) and the, provisions of the Gloucester Code of 
Ordinances Chapter 13: Noise. An Analysis, prepared by a qualified acoustical engineer, shall be 
present to demonstrate compliance with these noise standards and be consistent with the Department 
of Environmental Protection guidance for noise measurement.”

, . , . „ . . ; The City of GJoucesterMdssachusetts Zonlngp/dimnce § 5,22,7:

“The Wind energy conversion facility and associated equipment shall conform to-Massachusetts, 
noise regulations (310, CMR 7.10), An analm prepared by a dualiBed engineer, shall be presented

'mmM

* CMOPH, (2010). The potential health impacts of wind turbines. Ontario Ministry of Health and Long-term care: 
Chief Medical Officer of Public Health; 14 pp.



Shadow / Flicker
Shadow flicker occurs when the rotating wind turbine blades cause alternating changes in light intensity and it 
is measured at various distances from the turbine.

Flicker does not present a health hazard - the speed of the rotating blades are not sufficiently fast to induce 
an epileptic seizure*. However, individuals living in affected residences have described this phenomenon as a 
nuisance or an annoyance.

This effect occurs when the sun is low and the rotating turbines are positioned between a location and the 
sun. As a result, shadow flicker Is predictable and can sometimes be mitigated with tree or bush plantings, or 
suspended turbine operation.

Some municipalities have attempted to set shadow flicker thresholds using the duration of shadow flicker that 
affects a certain location. These regulators (and a study from the Massachusetts Departments of Environmental 
Protection and Public Health} cite a German standard of 30 hours of annual shadow flicker*.

Note; Ail of the focal regulations reviewed for this docment included ambiguous language fe.g. "significant 
adverse impact”) that could cause conflict at the review level.

Placing burden on applicant
“Shadow/Flicker Wind facilities shall be sited jn a manner that minimizes shadQWing qrfllcker impacts.

; Theapplicant'haS^^t^^^^^ prdvingthat this effectddes jiot have sl^ifiCant adverse'impaG
;ne#!3oringdrhdiaceht:useethrdugH fihher Siting

orBylaw §3.10.5 ■

* Massachusetts Clean Energy Center, (2013). Learn About Clean Ener^: Shadow Flicker, http://www.m3sscec. 
com/content/shadow-fiicker. Webpage last accessed: 07.03.2013.



Setbacks
Setbacks are one of the most crucial regulatory tools of wind turbine siting, 
because they influence many different issues, Including visual impact, 
noise, flicker and safety. Setback is often determined by the distance from 
the base of the tower to the nearest lot line*.

When determining the minimum setback from the nearest property line, 
bylaws will often reference the height of the wind turbine. This is typically 
done from the mean natural grade of the ground supporting the pad(s) to 
the tip of a blade in vertical position measured along the vertical axis of the 
tower.

Setback

Different setbacks to the nearest structure and nearest property !ine

“Community-Scale Wind Faciiitles and or Monitoring or Meteorological Towers shall be set back a 
minimum distance equal to 1.1 times the overall height of the Wind Facility from the nearest property 
line and private or public way and a minimum distance equal to two (2) times the overall height of the 
Wind Facility from the nearest existing residential or commercial structure notowned by the applicant 
seeWng to permit the Community-Scale Wind Facility and or Wind Monitoring or Meteorological 
'towers.""'

■ ' p ^ Town of Duxbury Comrriunity Scale Winp'FacMIes Bylaw § 616:4
.............................................................................. \ DUXbUfy. AM '

nsamstpropenyliney-aisa allowing spee+a

‘Wind Turbines Shalt be set back a distance equal to 1,1 times the overall height of the wind tu, 
from the nearest existing residential or commercial structure and from the nearest property line and-

* AWEA, (2013). Learn About Wind Power: State Ordinances. American Wind Energy Association, http://www. 
awea.org/learnabout/smallw/nd/CommunityWindPolicy.cfm. Last accessed; 07.13.2013.



Height
The height of a wind turbine is critical to its performance and power 
generation, because stronger and more consistent winds occur at greater 
heights*. As such, it is in the interest of the wind developer to build taller 
wind turbines. Similar to setbacks, however, the height of the turbine can 
influence a variety of other impacts, most notably the visual impact.

The permissible height of a turbine varies between locations because of 
pre-existing restrictions in the municipality and - if an airport is nearby - 
the relevant Federal Aviation Administration (FAA) standards.

When measuring, turbine height is usually defined and measured from the 
natural grade to the tip of the rotor blade at its highest point; this is often 
referred to as blade-tip height or maximum tip height. In contrast, tower 
height refers to the height above grade of the fixed portion of the tower, 
measured to the top of the nacelle and excluding the wind generator.

Height

No exceptions, height measured to rotor hub instead of blade tip
"Wind facilities shai! have a maximum height of 350-feet, as measured from the natural grade to the 
top of the hub were the rotor attaches.”

. 03hassef,JVfA'':,;
,Restrictive,;bansguy'Mr,es. : '- T'-TT'

•‘No monopole or attached accessory antenna on a monopoie shail exceed 120 feet in height as 
measured from natural ©*ound level at the base of the pole. No monopoie shall be constructed which ' 

, requires guy Wires. Mohopoies shall not be located on buildIngsT

Foxborough Zoning By-Laws § 7.2.4 
- . . Foxborough, M4

standards for a simiiarly Sited w,N
:o) such excess height is necessa

Maps published by the National Renewable Energy Laboratory in 2011 for wind resources at 30 m and 80 m: 
http://www.wmdpoweringamerica.gov/wind_maps.8sp. Last accessed 07.13.2013.



Height (continued)

Aliowing for exceptions vjlth maximum height

Note: wording is ambiguous and thus, is not Ideal, e.g. “significant” and ‘substantiar
“Wind Turbines shall be no higher than 350 feet above existing average grade, measured to the tip of the rotor blade 
at its highest point. The SPGA may allow said height to exceed to a maximum of 525 feet, but only if the applicant 
can demonstrate that:

(a) The additional benefits of a higher wind turbine outweigh any increased adverse impacts resuitingtherefrom.
(b) A higher wind turbine will result in significant additional benefits in terms of energy production and efficiency.
(G) As shown by substantia! evidence, such increased height reflects the ind.ustrycsta.ndard fQr.a wind turb.ine 
witha similar rates nameplate capacity and ... ....

'mmmmrn

Lighting
Turbine lighting is often required for airplane safety. In some situations, 
however, it can be an annoyance to neighbors and a hazard to wildlife. 
For example, lighting on operation and maintenance buildings, electrical 
substations and other attendant features of a wind farm installation that 
have outdoor lighting, such as, flood lighting.

Most regulatory language explicitly requires turbine developers to comply 
with federal FAA regulatory language. It could further require that the best 
available technology is used. For example, it is possible to install radar- 
triggered lighting (e.g. OCAS, The Obstacle Collision Avoidance System, and 
similar) that activates only when approaching aircraft are detected, thereby 
minimizing light pollution at other times. These technologies have been 
approved by aviation authorities in Norway, Sweden, Canada and the US 
and are installed in more than 60 locations in Europe and North America.

„ Red flashing 
, , beacon with
'' '■ : I'ntefha! cpntroiter 
^ and GPS flash 

synchronization

Bans lighting unless required by law
“Wind Turbines shallnot be artificially except to the extent required by law, arid strobe or other intermittent 
lights are prohibited unless required by law.”

.................................................................................................................. .......................................... .... ■'



IJghtmg (continued)

Bans lighting unless required by law. requires FAA documentation

“A small wind ener^ system shall not be artificially lit unless such lighting is required by the Federal Aviation 
Administration (FAA). If lighting is required, the applicant shall provide a copy of the FAA determination to establish 
the required markings and/or lights for the small wind energy system".

Smaif W/nd Energy Ordinance § 22.4.8 
Nelson County, VA

:;§y6i6^5--:H#turg|itihfpif::to’^erVishairbe^prohiblted;urtless-req^ that
--yy^y yy- F'lyyy yr"'- :y ^y' y

a. Wind turbines shall be lighted only If required by>me; F^e'ralAt?i3tton"Abmlistration^^
shall provide a copy of the FAA's determination to establish the required markings and/or lights for the structure.

''' ■--•;iy((5y:-'yM^yy-’yiyyy3i|yi?yy:jS;yyyy;yyiyy!^yyy(3yy.yy;iFP£yy®iili^^#i^%bi^
yyy^yyiJ;yyyyy^:yjyyy:yyyyiyyci?di^§fl:^Afty,

yyyyy

:^ah&!^)iMh|^Bnlte^eq;tO!€dife‘liwy1h3cjulcs:specj#Sy!p6h|:<sbc^pbn^yyyyy(':;y’C;- :yy:yyK:-yy':yy'=y:yy-

,d Turbine Generator ordinance
TownofMdntviile. ME

MWS

■nts. Minimum security lighting§.13.0 ''Lighting 0
iiiliiisfiiy



Scenic inipacts

Concerns over the scenic or visual impacts of wind turbines on the landscape are common. In order to reduce 
the visual disturbance of a wind turbine development, some regulations require visual Impact assessments to 
be undertaken and submitted as part of the application. Some municipalities also restrict the paint colors and 
surface types used in installations, and visual setbacks can also be imposed.

Require.', clemonslmtion that visual impact v;iil be minimised, but is vague and not ideai
“Design Standards; 1. Visual Impact- The proponent shall demonstrate through project sitingand proposed mitigation 
that the wind energy conversion facility minimizes any impact on the visual character of surrounding neighborhoods 
and the community. This may include, but not be limited to, Information regarding site selection, turbine design, 
buffering, lighting and cable layout’^

Town of Chester Wind Energy Conversion Facilities Bylaw § 5.7.4
Chester, /Vf/t

Requires vlsuai impact study, visual impact trijUgatiou, specific,colors and surlace types for the 
turbine, restricts signage and aciverttslng. encourages screening
ll.A.lS.b - Visual Impact; Applications shall include a visual impact study of the proposed WECS as installed, which 
may include a computerized photographic simulation, demonstrating any visual impacts from strategic vantage 
points. ColorphotographS:Ofthepropos8dSitefrdnnatteasttwoipcatipn§:a<?curatelydepietingtheexistingconditions 
shall be; inciuded;: the visua} color treatment of'the system’s components ar\d any

c:visual;Screenfhg:inp6rpQt^ed:into;»|^rpiectthatisirrtended^^l^^

13,e - A« applicants shall use measures to reduce the visual impact of WECSs to the extent possible. All structures 
in a project shall be (tnished in a single, non-reflecHve matte finished color or a camouflage scheme. Individual 
WECSs within a Wind Overfay Zone • shall be constructed using wind turbines Whoseapp^rance, y^ith respect to ; 
one another, is similar within and throughout the ZQne;.tp provlde,:reaSpnab!e uniformity in overall sizd, geometry, 
and rotational sppeds. No lettering, company insignia, advertising, or graphics shall be on any part of the tower, hub,, ,

mmmm



Signage and advertising

signage and advemsing^as^sSed development, some regulations restrict visual

(.fie property and the owner ar
and renewable energy usage. - -.....-

W Warni^signs indicating voltage .ust be placed at tPe base o,a„ g.und/base runted eleotdoa, e,ulp„ent."

\'\d/tyofSa/e/nZon/ng:OrdtoaRce§6.9.7
p.a.=, satetv .ncl ccetact ,, testrict^ther^signs'^ J^>tyorSale.,ma

oopstructlon

andprovid^apprSatelSeTnQfcSdimfn^^'''^®""'^*"®''’®'’®^'®^

SiSigi

“,!X“ ” .ency contact .nfo^natlon,:
additional signs based on safety needs. :

_____ ^§29J "At leas

Qii^v#r^

Signs, tentporary and per™:

iliiiii* , ; ^e,s=nC0„„



Planning for decommission

The planning and siting of a wind turbine facility must necessarily include a 
plan to decommission and remove it when it reaches the end of its useful 
life. A financial surety allows a municipality to permit the construction of 
a wind energy conversion system without risking the cost of removing the 
structure, should the owner or developer fail to do so.

Of jurisdictions that require a surety, many require developers to put forward 
150 percent of the cost of removal determined at the time of the granting 
of the special permit. The Massachusetts Green Communities Model Bylaw 
suggests 125 percent*. Some municipalities allow a conservative estimate 
of salvage value to be used as a portion of meeting the surety value.

A qualified engineer should determine the underlying cost of removal. 
No municipality surveyed for this project required that the engineer be 
independent Sureties are used for both removal of the structure and 
rehabilitation of the site. Decommissioning

DoB-5 nol reciuiro siuety. 'reciulres owner to remove structure
'■‘Once a WECS is designated as abandoned, the owner shall be required to immediately dismantle the installation."

Town of ScituateZoning Bylaw § 740.7. Sc/Wate.MA

Requires 150% surety with increases biisR in
'"Developer must put up 150%-Surety against removal of the structure at the time of granting the special perrhit The 
surety must include Cost of Living increases at 10 artd 15 years.”

Town of Chester Wind Energy Conversion Fac/lfties Sy/aw § 5.7.S. Chester,

:^Re'dtuTes:Siirety-wlth^mcreasss;. 6ces rtoTspecify.amcui'i';
;-^piSitruioh^Cim&inii^sifeciaLpen^ib:shaH;deliver Board fihapciat surety, in form^and

arnoUntSTfeasdnabipacGeptabletdtheBoard.ofAppeais.tocoverThecostofremGyaland disposal of the windfaciiity 
antithaTefhedtetidn oTte&dscapeln accpi^ance^wfo this su^ be renewed

.eto.a,cos.ofd.=om,.ission,ng

Green Communities Bylaw. Model As-of-Right Zoning Ordinance or Bylaw. §4.16.8.3, Boston, MA. March 2012.



WHclfife Impacts
At a global and regional scale, the effect of wind energy on the environment is 
generally considered to be positive, given that it v^ill displace miningactivities, 
air pollution, greenhouse gas emissions, and other forms of environmental 
degradation associated with non-renewable energy production. However, 
wind energy development is not entirely environmentally benign as it may 
cause localized environmental impacts including direct collision impact on 
birds and bats (Kuvlesky et al, 2007; NRC, 2007) and can fragment wildlife 
habitat.

For an irr-depth explanation of the science of the environmental impact of 
wind turbines and potential mitigation, please refer to Appendix B.

Many regulations related to wildlife impacts are covered by state or 
federal regulations. However, some local regulations also address specific 
environmental issues: following are two examples, though the language 
in each Is not ideal since it is ambiguous at times and thus could pose 
problems during the review process.

WUdlife.i^pa^

land clearing
“Land Clearing, Soil Erosion and Habitat impacts - Clearing of natural vegetation shall be limited to that which is 

reasonably necessary for the consb-uction, operation and maintenance of the^Community^Scale Wind.Facility and 
is otherwise prescribedjby applicable, law,; regulations, and ordinances. Communi^-Scaie^Wind Facilities shall be 

'desighed•to;min(tTt}ze^1ahd5G^earlhg:andfragmemationofopen;Spaceareas/"^V'--'l:#f--'i;".■?’>'-^^
^ ^ Towr>:afDu}(buryCommunityScale(iWind.FacilitiQsBylaw§.616.6.3

, y;, ' • I,; . y Duxbury,:MA
yy ^yy.^ . .:y:|^y;y;,:f^;yy;',c, yy;F:y;:y;;:'y>yy.y ;'y''':yy y'''i y';y;; i

“land Clearing/Open ^ace/Rare Species - Wind ener^ conversion facilities shall be designed to minimize land 
clearing and fragmentation of open space areas and shall avoid permanently protected open space when;easlble.

mmmmwm



Resources
Following are resources’ which will be of use to municipalities that are preparing bylaws for land-based wind 
ener^ developments. This list is not exhaustive, and focuses on Governmental, National and State resources 
only.

'Hoy; lo' guides Ofi presjaiiiig byiavvS
• MA DOER, (2012). Model As-of-Right Zoning Ordinance or Bylaw: Allowing Use of Wind Energy Facilities. 

Dept of Energy Resources (DOER), Massachusetts Executive Office of Environmental Affairs, Boston, MA.
• NH OEP (2008). Model Small Wind Energy Systems Ordinance. NH Office of Energy and Planning, Concord, 

NH.
• NYSERDA (2005). Wind Energy: Model Ordinance Options. NYS Energy Research & Development Authority, 

Albany, NY.
• St.Lawrence County Government (2007). Model Wind Energy Facility Local Law for St. Lawrence County 

Municipalities (Draft). St. Lawrence County Planning Office, St. Lawrence County Government, Canton, NY.
• Sussman, M. & James, J. (2011). Model Municipal Wind Siting Ordinance. Center for Climate Change Law 

at Columbia Law School, New York, NY.

i.i.S. Deparlii'ieui oi Energy Nadopcii LaboratC'es
• National Renewable Energy Laboratory; National Wind Technology Center
• Sandia National Laboratories: Wind Energy

Governn'i^id, agencies cwoived in power .^cr^vities,

• Bureau of Land Management; Wind Energy
• Federal Aviation Administration: Obstruction Evaluation / Airport Airspace Analysis

• Federal Energy Regulatory Commission: Integration of Renewables
• Fish and Wildlife Service: Wind Turbine Guidelines Advisory Committee

• Maine Department of Environmental Protection: Land Wind Power
• Massachusetts Gov. Official Website of the Executive Office of Energy and Environmental Affairs: Wind 

Energy
• National Oceanic and Atmospheric Administration: Earth System Research Laboratory
• New Hampshire Office of Energy and Planning: Resource Library: Small wind energy systems

• Renewable Energy Vermont: Technologies; Wind
• US Dept, of Energy, Energy Efficiency and Renewable Energy (EERE): Wind Program & Wind Powering 

America
• Vermont Public Services Department: Renewable Energy - Wind

Nabonai VVuki Energy Assoclaiions and Orgarczalions
• American Wind Energy Association
• American Wind Wildlife Institute
• Bats and Wind Energy Cooperative
• National Wind Coordinating Collaborative
• Union of Concerned Scientists: Citizens and Scientists for Environmental Solutions

• Utility Wind Integration Group

The electronic copy of this document includes active hyperlinks to each of these resources.



Glossary
The following list of terms has been compiled from a number of active bylaws, in addition to the U.S Fish and 
Wildlife Service’s Land-Based Wind Ener^ Guidelines (USFWS 2012).

Aerodynamic sound: a noise that is caused by the flow of air over and past the blades of a WTG.

Ambient sound: Ambient sound encompasses all sound present in a given environment, being usually a 
composite of sounds from many sources near and far. It includes Intermittent noise events, such as, from 
aircraft flying over, dogs barking, wind gusts, mobile farm or construction machinery, and the occasional 
vehicle traveling along a nearby road. The ambient also includes Insect and other nearby sounds from birds 
and animals or people. The nearby and transient events are part of the ambient sound environment but are 
not to be considered part of the long-term background sound.

Anemometer; a device for measuring the speed and direction of the wind.

Anthropogenic: Resulting from the influence of human beings on nature.

Avian: Pertaining to or characteristic of birds.

Background sound (L90): refers to the sound level present at least 90% of the time. Background sounds are 
those heard during lulls in the ambient sound environment That is, when transient sounds from flora, fauna, 
and wind are not present. Background sound levels vary during different times of the day and night Because 
WTGs operate 24/7 the background sound levels of interest are those during the quieter periods which are 
often the evening and night Sounds from the WTG of interest, near-by birds and animals or people must be 
excluded from the background sound test data. Nearby electrical noise from streetlights, transformers and 
cycling AC units and pumps etc., must also be excluded from the background sound test data.

Blade Passage Frequency (BPF); the frequency at which the blades of a turbine pass a particular point 
during each revolution (e.g. lowest point or highest point in rotation) in terms of events per second. A three 
bladed turbine rotating at 28 rpm would have a BPF of 1.4 Hz. {E.g. ({3 blades times 28rpm)/60 seconds per 
minute = 1.4 Hz BPF)]

Blade reflection: the intermittent reflection of the sun off the surface of the blades of a Wind Turbine.

Blade throw: Rotor blade fragments released from failed wind turbine blades.

Buffer zone; A zone surrounding a resource designed to protect the resource from adverse impact, and/or 
a zone surrounding an existing or proposed wind energy project for the purposes of data collection and/or 
impact estimation.

By right; A use permit that requires compliance with existing regulations but does not require special 
permission.

Carve-out: Essentially an ‘exception to the rule’ as defined by a specific bylaw.

Clear area: Area surrounding a wind turbine to be kept free of habitable structures.

Community-scale: Wind energy projects greater than 1 MW, but generally less than 20 MW, in name
plate capacity, that produce electricity for off-sIte use, often partially or totally owned by members of a 
local community or that have other demonstrated local benefits In terms of retail power costs, economic 
development, or grid issues.

Critical Electric infrastructure (CEI); electric utility transmission and distribution infrastructure, including but 
not limited to substations, transmission towers, transmission and distribution poles, supporting structures,



guy-wires, cables, lines and conductors operating at voltages of 13.8 kV and above and associated 
telecommunications infrastructure. CEI also includes all infrastructure defined by any federal regulatory 
agency or body as transmission facilities on which faults or disturbances can have a significant adverse 
impact outside of the local area, and transmission lines and associated equipment generally operated at

voltages of 100 kV or higher, and transmission facilities which are deemed critical for nuclear generating 
facilities.

Critical habitat: For listed species, consists of the specific areas designated by rule making pursuant to 
Section 4 of the Endangered Species Act and displayed in 50 CFR § 17.11 and 17.12.

Cut-in speed: The wind speed at which the generator is connected to the grid and producing electricity. It is 
important to note that turbine blades may rotate at full RPM in wind speeds below cut-in speed.

Decibel (dB): A dimensionless unit which denotes the ratio between two quantities that are proportional to 
power, energy or intensity. One of these quantities is a designated reference by which all other quantities 
of identical units are divided. The sound pressure level (Up) in decibels is equal to 10 times the logarithm 
(to the base 10) of the ratio between the pressure squared divided by the reference pressure squared. The 
reference pressure used in acoustics Is 20 MicroPascals.

Displacement: The loss of habitat as result of an animal’s behavioral avoidance of otherwise suitable 
habitat. Displacement may be short-term, during the construction phase of a project, temporary as a result 
of habituation, or long-term, for the life of the project.

Distributed generation: Energy generation that is located at or near the end-user.

Distributed wind: Small and mid-sized turbines between 1 kilowatt and 1 megawatt that are installed and 
produce electricity at the point of use to off-set all or a portion of on-site energy consumption.

Emission: Sound energy that is emitted by a noise source {i.e. the WTG) is transmitted to a receiver (i.e. a 
dwelling) where it is immitted.

Fatality: An individual instance of death.

Fatality rate: The ratio of the number of individual deaths to some parameter of interest, such as megawatts 
of energy produced, the number of turbines in a wind project, the number of individuals exposed, etc., within 
a specified unit of time.

Feathering; Adjusting the angle of the rotor blade parallel to the wind, or turning the whole unit out of the 
wind, to slow or stop blade rotation.

Federal action agency: A department, bureau, agency or Instrumentality of the United States which plans, 
constructs, operates or maintains a project, or which reviews, plans for or approves a permit, lease or license 
for projects, or manages federal lands.

Footprint: The geographic area occupied by the actual infrastructure of a project such as wind turbines, 
access roads, substation, overhead and underground electrical lines, and buildings, and land cleared to 
construct the project.

Frequency; The number of oscillations or cycles per unit of time. Acoustical frequency is usually expressed in 
units of Hertz (Hz) where one Hz is equal to one cycle per second.

Guy wire; Wires used to secure wind turbines or meteorological towers that are not self-supporting.

Habitat: The area which provides direct support for a given species, including adequate food, water, space, 
and cover necessary for survival.



Habitat fragmentation: Habitat fragmentation separates blocks of habitat for some species into segments, 
such that the individuals in the remaining habitat segments may suffer from effects such as decreased 
survival, reproduction, distribution, or use of the area.

Height, blade-tip: The height of a wind turbine measured from natural grade to the tip of the rotor blade at its 
highest point. This measure is also commonly referred to as the maximum tip height (MTH), or turbine height.

Height, tower; The height above grade of the fixed portion of the tower, measured to the top of the nacelle 
and excluding the wind generator.

Height, turbine; The height of a wind turbine measured from natural grade to the tip of the rotor blade at 
its highest point. This measure is also commonly referred to as the maximum tip height (MTH) or blade-tip 
height.

Hertz (Hz): Frequency of sound expressed by cycles per second.

Ice throw: accumulated ice buildup on the blades of a wind turbine that is, or can be, thrown during normal 
spinning or rotation.

Infill: Add an additional phase to the existing project, or build a new project adjacent to existing projects.

Infra-sound: sound with energy in the frequency range of 0-20 Hz is considered to be infra-sound. It is 
normally considered to not be audible for most people unless in relatively high amplitude. The most 
significant exterior noise induced dwelling vibration occurs in the frequency range between 5 Hz and 50 Hz.

Lattice design: A wind turbine support structure design characterized by horizontal or diagonal lattice of bars 
forming a tower rather than a single tubular support for the nacelle and rotor.

Listed species: Any species offish, wildlife or plant that has been determined to be endangered or 
threatened under section 4 of the Endangered Species Act (50 CFR §402.02), or similarly designated by 
state law or rule.

Low Frequency Noise (LFN): refers to sounds with energy in the lower frequency range of 20 to 200 Hz. LFN 
is deemed to be excessive when the difference between a C-weighted sound level and an A-weighted sound 
level is greater than 20 decibels at any measurement point outside a residence or other occupied structure.

Mechanical noise; sound produced as a byproduct of the operation of the mechanical, components of a 
WTG(s) such as the gearbox, generator and transformers.

Megawatt (MW): A measurement of electricity-generating capacity equivalent to 1,000 kilowatts (kW), or 
1,000,000 watts.

Meteorological tower (MET tower): a meteorological tower used for the measurement of wind speed.

Migration: Regular movements of wildlife between their seasonal ranges necessary for completion of the 
species lifecycle.

Migration corridor: Migration routes and/or corridors are the relatively predictable pathways that a migratory 
species travel between seasonal ranges, usually breeding and wintering grounds.

Migration stopovers: Areas where congregations of wildlife assemble during migration. Such areas supply 
high densities of food or shelter.

Mitigation: (Specific to this context) Avoiding or minimizing significant adverse impacts, and when 
appropriate, compensating for unavoidable significant adverse impacts.

Mitigation Waiver: a legally enforceable, written agreement between the Applicant and a Nonparticipating



Landowner in which the landowner waives certain setback, noise or other protections afforded in the 
Ordinance.

Monitoring: 1) A process of project oversight such as checking to see if activities were conducted as agreed 
or required; 2) making measurements of uncontrolled events at one or more points in space or time with 
space and time being the only experimental variable or treatment; 3) making measurements and evaluations 
through time that are done for a specific purpose, such as to check status and/or trends or the progress 
towards a management objective.

Mortality rate; The numbers of birds or bats killed per turbine per year.

Nacelle: The frame and housing at the top of the tower that encloses the gearbox and generator and protects 
them from the weather.

Nameplate capacity: the electrical power rating of an individual wind turbine as certified by the manufacturer 
and normally expressed in watts, kilowatts (kW), or megawatts (MW).

Net metering: The difference between the electricity supplied to a customer over the electric distribution 
system and the electricity generated by the customer’s small wind energy system that is fed back into the 
electric distribution system over a billing period.

Noise: any unwanted sound. Not al! noise needs to be excessively loud to represent an annoyance or 
interference.

Passerine: Describes birds that are members of the Order Passeriformes, typically called “songbirds.”

Plant communities of concern: Plant communities of concern are unique habitats that are critical for the 
persistence of highly specialized or unique species and communities of organisms. Often restricted in 
distribution or represented by a small number of examples, these communities are biological hotspots that 
significantly contribute to the biological richness and productivity of the entire region. Plant communities of 
concern often support rare or uncommon species assemblages, provide critical foraging, roosting, nesting, 
or hibernating habitat, or perform vita! ecosystem functions. Includes any plant community with a Natural 
Heritage Database ranking of SI, S2, S3, Gl, G2, orG3.

Power grid; The transmission system, managed by ISO New England, created to balance the supply and 
demand of electricity for consumers in New England,

Project transmission lines; Electrical lines built and owned by a project developer.

Raptor; As defined by the American Ornithological Union, a group of predatory birds including hawks, eagles, 
falcons, osprey, kites, owls, vultures and the California condor.

Rotor: The parts of a wind turbinethat interact with wind to produce energy; the blades and hub of the wind 
turbine that rotate during turbine operation.

Rotor-swept area: The area of the circle or volume of the sphere swept by the turbine blades.

Rotor-swept zone: The altitude within a wind energy project which is bounded by the upper and lower limits 
of the rotor-swept area and the spatial extent of the project

Sensitive receptor. Places or structures intended for human habitation, whether inhabited or not, public 
parks, state and federal wildlife areas, the manicured areas of recreational establishments designed for 
public use, including but not limited to golf courses, campgrounds and other nonagricultural state or federal 
licensed businesses. These areas are more likely to be sensitive to the exposure of the noise, shadow or 
flicker, etc. generated by a WTG or WTG Facilities. These areas include, but are not limited to: schools, 
daycare centers, elder care facilities, hospitals, places of seated assemblage, non-agricultural businesses 
and residences.



Setback; The b^se of the tower to the nearest property iine.

Setback area: The entire land base that falls within a specified setback.

Shadow flicker; Alternating changes in light intensity caused by the movement of wind turbine blades casting 
shadows on the ground or a stationary object.

Sight line representation: A line depicted in profile extending from an observer’s eye to the lowest point of a 
viewed tower.

Sign: Any word, letter, symbol, drawing, picture, design, device, article or object which advertises, calls 
attention to or indicates the location of any premises, person or activity; whatever its manner of composition 
or construction and however displayed.

Small Wind Energy Conversion System (“Small WECS”): A wind energy conversion system (WECS) consisting 
of a wind turbine, a tower, and associated control or conversion electronics, which has a rated capacity of not 
more than 100 kW and which will be used primarily for onsite consumption.

Sound: A fluctuation of air pressure which is propagated as a wave through air.

Sound power: The total sound energy radiated by a source per unit time. The unit of measurement is the 
watt.

Sound pressure: The instantaneous difference between the actual pressure produced by a sound wave and 
the average or barometric pressure at a given point in space.

Special permit: A special permit is a zoning instrument used primarily to review the location, site 
development, or conduct of certain land uses. These are uses that may have an Impact on the area in which 
they are located, or are capable of creating special problems for bordering properties unless given special 
attention. A special permit may be granted at the discretion of the Special Permit Granting Authority (SPGA) 
and Is not the automatic right of any applicant.

Special Permit Granting Authority (SPGA): Board designated by zoning ordinance or bylaw with the authority 
to issue special permits.

Species of concern; For a particular wind energy project, any species which; 1) Is either, a) listed as an 
endangered, threatened or candidate species under the Endangered Species Act, subject to the Migratory 
Bird Treaty Act or Bald and Golden Eagle Protection Act; b) is designated by law, regulation, or other formal 
process for protection and/ or management by the relevant agency or other authority; or c) has been shown 
to be significantly adversely affected by wind energy development; and 2) Is determined to be possibly 
affected by the project.

Species of habitat fragmentation concern: Species of concern for which a relevant federal, state, tribal, and/ 
or local agency has found that separation of their habitats into smaller blocks reduces connectivity such 
that the individuals in the remaining habitat segments may suffer from effects such as decreased survival, 
reproduction, distribution, or use of the area. Habitat fragmentation from a wind energ/ project may create 
significant barriers for such species.

String; A number of wind turbines oriented in close proximity to one another that are usually sited in a line, 
such as along a ridgeiine.

Strobe: Light consisting of pulses that are high in intensity and short in duration.

Tonal sound or tonality; Tonal audibility. A sound for which the sound pressure is a simple sinusoidal function 
of the time, and characterized by its singleness of pitch. Tonal sound can be simple or complex.



Tower: The monopole, guyed monopole or lattice structure that supports a wind generator.

Tubular design: A type of wind turbine support structure for the nacelle and rotor that is cylindrical rather 
than lattice.

Tower Height; see Height, tower 

Turbine height; see Height, turbine.

Utility-scale; Wind projects generally larger than 20 MW in nameplate generating capacity that sell electricity 
directly to utilities or Into power markets on a wholesale basis.

Voltage (low and medium): Low voltages are generally below 600 volts, medium voltages are commonly 
on distribution electrical lines, typically between 600 volts and 11.0 kV, and voltages above 110 kV are 
considered high voltages.

Wildlife: Birds, fishes, mammals, and all other classes of wild animals and all types of aquatic and land 
vegetation upon which wildlife is dependent.

Wildlife management plan: A document describing actions taken to identify resources that may be impacted 
by proposed development; measures to mitigate for any significant adverse impacts; any post-construction 
monitoring; and any other studies that may be carried out by the developer.

Wind energy conversion system (WECS); Ail equipment, machinery and structures utilized in connection with 
the conversion of wind to electricity. This includes, but is not limited to, all transmission, storage, collection 
and supply equipment, substations, transformers, site access, service roads and machinery associated with 
the use. A wind energy conversion facility may consist of one or more wind turbines.

Wind Monitoring or Meteorological (“test” or “met “) Towers: A temporary tower equipped with an 
anemometer, wind vane and other equipment to measure the wind resource {wind speed and direction), to 
determine how much electricity a wind energy facility can be expected to generate at a predetermined height 
above the ground.

Wind Overlay District (WOD): An area within a municipality where wind energy facilities shall be permitted 
subject to the review and permitting requirements of a wind turbine bylaw for that town; wind turbine 
development outside of said WOD would not be permitted.

Wind turbine: A machine for converting the kinetic energy in wind into mechanical energy, which is then 
converted to electricity.

Wind Turbine Flickering: The blinking effect while the rotor is in motion. Attention will be paid to siting the 
wind turbine{s) to reduce significant flickering.

Wind Turbine Generators (WTG): Equipment that converts and then transfers energy from the wind into 
usable forms of electrical energy and includes all related and supporting items including but not limited to all 
buildings, structures, electrical equipment, substations, transmission lines, access roads, parking lots, areas 
to be stripped or graded, and areas to be landscaped or screened.



Appendix A

The science of sound and noise
Additionally, people’s perceptions of sound and reactions to noise are highly variable and subjective (BLM 
2004, Rogers et al. 2004, Colby et at. 2009). Given this variability, it is difficult to generalize about the impacts 
of wind power noise.

To introduce fundamental concepts and terminology used in measurements of sound and noise, an overview 
of sound and noise Is provided below. Questions related to wind turbine noise and its impacts are then 
addressed. The basics of sound and noise:

Sound is primarily characterized by its intensity, or its ‘sound pressure level’. Sound pressure levels are 
measured in terms of decibels (dB), with 0 dB being the typical threshold of human hearing and 140 decibels 
being the typical threshold of pain. The decibel scale is based upon a logarithmic function, which means that a 
10 dB increase in sound pressure level creates approximately a doubling in loudness (Alberts 2006, NMCPHC 
2009).

Sound is also characterized by its frequency, which is measured in hertz (Hz). Although the normal human ear 
perceives sounds at frequencies ranging from about 20 Hz to 20,000 Hz, human perception of sound is less 
sensitive to very low and high frequencies, and is generally most sensitive to frequencies between 1,000 and 
4,000 Hz. Sound below 200 Hz is considered to be ‘low-frequency sound’; low frequency sound is present at 
low levels throughout the environment (e.g. sound from wind or water). Sound below 20 Hz is described as 
‘infrasound’; infrasound is generally not audible but it may cause vibration (Rogers et al. 2004, Alberts 2006, 
Leventhali 2006, NMCPHC 2009, CMOPH 2010).

Frequency influences our perception of sound; for this reason, various scales are used to calibrate sound 
pressure levels according to frequency. Environmental sounds are generally measured using an A-weighted 
scale, which accounts for the sensitivity of the human ear and de-emphasizes very high and low frequencies; 
A-weighted sound pressure levels are measured In units of dB(A) {Rogers et al. 2004, Alberts 2006). For 
comparison, the sound pressure level produced by rustling leaves is about 45 dB(A), the sound of normal 
conversation is about 60 dB(A), and the sound of a jet take-off is about 130 dB (A) (Reed College, 2010). Given 
that wind turbine sound is considered a form of environmental noise, it is generally measured according to the 
A-weighted scale and is discussed in terms of dB(A) (Rogers et al. 2004, Alberts 2006).

When discussing environmental noise such as wind turbine sound, is important to distinguish between two 
commonly used sound measurements; sound pressure and sound power.

• Sound power is the total acoustic power—or energy converted into sound-emitted by a source: this 
measurement may be used to estimate how far sound will travel and to predict sound levels at various 
distances from the source. Sound power is a property of the sound source and is not dependent upon 
distance.

• Sound pressure is the level of sound perceived by an observer. This is a property of the sound at a given 
observer distance from the source, and will decrease as the sound moves farther from the source.

Sound power and sound pressure measures cannot be compared (Rogers et al. 2004, Alberts 2006).

Perception of sound varies considerably from person to person based upon individual sensitivities. Perception 
of sound is also influenced the amount of ambient noise (i.e. noise from other sources) that is present; the 
same level of sound will generally appear to be louder when in a quiet setting than when in a setting with more 
background noise. For these reasons, responses to sound and noise differ greatly among people and places 
(Passchier-Vermeer and Passchier 2000, Colby et ai. 2009).

Noise is typically measured by peak decibel level and state regulations will be usually be used as the default



regulation level. Local regulations cannot place the decibel threshold below state regulations but they can 
implement a more stringent limit.

Wind turbines produce sound from mechanical as well as the sound of the rotating blades displacing air 
(typically referred to as a whooshing sound).

There are several options on where to measure the noise level. One of the most popular approaches is to 
measure the noise at the property boundaries. Local regulations can also set the noise level at the nearest 
building on abutting properties or at the nearest inhabited residence.

Appendix 6

Wind power and the environment
At a global and regional scale, wind energy is generally considered to have a positive effect on the environment, 
given that It will displace mining activities, air pollution and greenhouse gas emissions associated with fossil 
fuel-based energy production. However, wind energy development may cause localized environmental Impacts 
on birds, bats, and other wildlife (Drewitt and Langston 2006, NRC 2007, Ledec et al. 2011).

Research is ongoing into both the potential impacts of wind energy development on local ecology, and the ways 
to mitigate negative effects. Research to date indicates that developing wind power infrastructure can impact 
local environments, but the impacts will vary significantly depending on the wind farm design and location. For 
this reason, scientists generally agree that environmental effects should be taken into consideration during 
the siting and planning of wind farms (Drewitt and Langston 2006, Kuviesky et al. 2007, NRC 2007, Drewitt 
and Langston 2008, Ledec et al. 2011).

Commonly expressed concerns and questions about the environmental impacts of wind power development 
on land are discussed below.

Habitat and terrestrial wildlife Impacts

The impact of wind power development on habitat and terrestrial wildlife has, to date, attracted significantly 
less study than the effect on birds and bats. Experience with similar forms of development suggests, however, 
that the construction, maintenance and operation of wind power facilities will disturb habitat and, for this 
reason, may negatively impact wildlife (NRC 2007).

Scientists generally agree that the extent of the disturbance to habitat and surrounding wildlife caused by a 
wind power facility will depend upon a variety of factors, including the size of the wind power site and the type 
of ecosystem (Kuviesky et al. 2007, NRC 2007). Although turbines themselves will cause some impact, it is the 
associated infrastructure—particularly roads and transmission lines—that will likely present a greater threat 
to habitat and terrestrial wildlife, especially where this infrastructure causes significant vegetation clearing, 
habitat fragmentation and soil disturbance (Kuviesky et ai. 2007, NRC 2007). Some analyses surest that 
initial disturbance associated with construction will likely be far greater than long-term disturbance (Boone 
et al. 2005, NRC 2007). However, long-term effects are possible, such as loss of native species due to land 
clearing, displacement of wildlife due to noise, and vibrational intrusion (Drewitt and Langston 2006, Kuviesky 
eta!. 2007, KIkuchi 2008).



Birds
Studies Indicate that the most common behavioral response of birds is to recognize wind turbines as obstacles 
and to fiy around them. However, some birds do strike wind turbines and this, in turn, often results in bird 
fatalities (Drewitt and Langston 2006, Kuviesky et aL 2007, Kikuchi 2008),

Documented rates of collision-related fatalities at onshore wind sites range anywhere from zero to 60 birds/ 
turbine/year; however, the majority of studies estimate collision fatality rates of one or fewer birds/turbine/year 
(Winkelman i992, Musters et al. 1996, Langston and Pullan 2003, Erickson et a). 2005, Drewitt and Langston 
2006, Hotker et al. 2006, Kuviesky et al. 2007). It has been suggested that these collisions estimates may be 
low due to sampling and observer biases (Erickson et al. 2005, NRC 2007, Drewitt and Langston 2008). When 
adjusted for such biases, estimates of bird fatalities at onshore wind sites typically range from fewer than 1 to 
3 birds/turbine/year (Erickson et al. 2005, Drewitt and Langston 2008).

Birds may also collide with offshore wind turbines, although the limited research on bird interactions with 
offshore wind turbines has generally found high levels of wind turbine avoidance and few bird collisions 
(Kahiert et al. 2004, Desholm and Kahlert 2005, Energy et al. 2006). Given that there is currently little data 
on offshore wind turbine strike and mortality rates, it is not possible to draw general conclusions about bird 
collisions with offshore wind turbines (Wilson et a!. 2010).

There are situations where the overall avian mortality associated with wind turbine collisions has caused 
significant concern. The most commonly cited instance is Altamont Pass Wind Resource Area (APWRA), a large, 
older wind farm in California. Early research conducted at APWRA estimated that, during the two years of study, 
up to 567 raptors may have died due to wind turbine collisions (Orloff and Flannery 1992,1996, Erickson et 
al. 2005); a rhore recent analysis suggests that up to 2,710 birds—of which about 1,127 are raptors—are killed 
annually by APWRA’s 5,400 wind turbines (Smallwood and Thelander 2008). High overall kills have also been 
noted at the Tarifa and Navarra wind farms in Spain (Langston and Pullan 2003). Given that some locations 
cause significant avian mortality, most scientists agree that wind power development sites must be carefully 
considered (Langston and Pullan 2003, Drewitt and Langston 2008, Kikuchi 2008, NWCC 2010).

It is important to note that many scientists and interest groups have expressed concern about the lack of 
peer-reviewed, long-term, standardized, and systematic assessments of avian collisions with wind turbines 
and suggest that, for this reason, there is still significant uncertainty regarding the potential impact of wind 
turbine collisions on bird populations (Langston and Pullan 2003, Kikuchi 2008). However, this same concern 
has been expressed about avian collisions with other man-made structures (e.g. communication towers, 
buildings, power lines, etc.) and is not isolated to collisions with wind turbines (Drewitt and Langston 2006, 
Hotker et al. 2006). (n light of this, many studies suggest that more emphasis needs to be placed on peer 
reviewed, systematic, long-term studies of bird collisions with all human structures—including but not limited 
to wind turbines—in order to provide a more complete estimate of bird mortality due to collision and to improve 
understanding of how collisions impact bird populations at the local, regional, and global levels (Erickson et al. 
2005, Drewitt and Langston 2006, Kikuchi 2008).

In addition to wind turbines, a variety of other human activities and anthropogenic causes are responsible for 
bird mortality, including cats, automobiles, pesticides and collisions with other man-made structures (Erickson 
et al. 2005). However, comparisons between different anthropogenic causes of bird fatalities should be 
approached with caution, given that; a) estimates of bird fatalities from both natural and human-related causes 
are highly uncertain, and b) different anthropogenic sources of bird mortality cannot be directly compared due 
to their significant variation in prevalence, geographic location, and other such factors (NRC 2007).

Estimates of bird fatalities due to different anthropogenic sources have been reported by Erickson et al. (2005) 
and the U.S. Fish and Wildlife Service (2002). These sources indicate that, annually in the U.S., collisions with 
buildings kill between 97 and 976 million birds; collisions with high-tension lines (e.g. power lines) kill anywhere 
between 130 million and 1 billion birds; collisions with communication towers kill between 4 and 50 million 
birds; cars kill up to 80 million birds; toxins and pesticides kill more than 72 million birds; and domestic cats



kill hundreds of millions of songbirds and other species. These same studies report that, in 2003, collisions 
with wind turbines Killed between 20,000 and 37,000 birds in the U.S. (see also NRC, 2007).

These numbers suggest that bird deaths due to wind turbine collisions are a small fraction of the total bird 
deaths due to human-related causes—less than 0.003 percent of anthropogenic bird kills in 2003 according 
to estimates from Erickson et al. (2005). However, wind turbine strike does impose additional risk to bird 
populations-particularly local bird communities-and it is likely that this risk will increase as wind power 
development expands (Drewitt and Langston 2006, NRC 2007, Drewitt and Langston 2008, Kikuchi 2008).

The type of birds that a given wind farm affects vary considerably with the topography of the site and the 
species dynamics in the area (Drewitt and Langston 2006,2008). Studies indicate that passerines (songbirds), 
such as warblers and sparrows, generally compose the majority of turbine-related bird fatalities (Kuvlesky et 
al. 2007, NRC 2007); about 6 percent of turbine-strike bird fatalities in the U.S. are thought to be raptors, 
including red-tailed hawks, kestrels, and golden eagles (NRC 2007). While passerine and raptor collisions have 
attracted the most attention and study, other groups of birds, such as waterfowl and shorebirds, have also 
been known to collide with turbines (Kuvlesky et al. 2007).

The impacts of turbine collision fatalities on bird populations are complex, and added mortality may impose 
a greater risk to some types of birds than others. For example, while passerines compose the majority of 
turbine-related fatalities, they are also the most abundant bird group in the terrestrial ecosystem (NRC 2007). 
Given their abundance and relatively high reproduction levels, passerines are iess likely to be Impacted at a 
population level than are many other species (Kuvlesky et al. 2007, NWCC 2010). By contrast, although raptors 
compose only about 6 percent of turbine-related fatalities, they have longer life spans and lower reproductive 
rates than do passerines and, for this reason, are more likely to be impacted by additional mortalities caused 
by wind turbines (Kuvlesky et al. 2007, Newton 2007).

While some types of birds may be at greater risk than others, there does not appear to be conclusive evidence 
of large-scale impacts to any particular bird species due to wind turbine strike However, studies generally 
agree that wind turbines may impact local bird communities, and that the long-term effects of wind turbine 
collisions on bird populations remain highly uncertain (Drewitt and Langston 2006, Kuvlesky et al. 2007. 
Drewitt and Langston 2008).

Wind power development may indirectly impact bird populations through habitat change, disturbance, and 
resultant displacement. Studies generally agree that the construction and operation of wind power facilities 
does disturb habitat, and that this may adversely impact birds and other wildlife, and potentially lead to habitat 
loss of habitat. However, the scale and degree of this disturbance is uncertain, and its effects on bird life and 
habitat are contingent upon site- and species-specific factors, and are, therefore, highly variable (Langston and 
Pullan 2003, Drewitt and Langston 2006, NRC 2007).

Studies of onshore bird populations have recorded disturbance effects (i.e. reduction in bird use or absence 
of birds) up to 600m from wind turbines for certain species, such as whooper swans (Larsen and Clausen 
2002), pink-footed geese (Larsen and Madsen 2000), and European white-fronted geese (Kruckenberg and 
Jaene 1999). Similarly, studies of offshore impacts have observed decreased concentrations of certain bird 
species, such as common eider and common scoter, within certain development sites (Langston and Pullan 
2003, Drewitt and Langston 2008). However, studies of displacement and disturbance due to wind power 
facilities are often inconclusive due to lack of before- and after-development Impact assessments, and there 
is currently little evidence regarding whether birds adjust to wind power development over long periods of time 
(Langston and Pullan 2003, Drewitt and Langston 2006).

Despite uncertainty about the scope and degree of disturbance and displacement caused by wind power 
facilities, it is widely recognized that habitat change caused by wind power development may potentially 
threaten certain bird populations (Langston and Pullan 2003, Drewitt and Langston 2006, Kikuchi 2008).



Bats
Tfie impact of wind power development on bats attracted little attention until the early 2000s, when substantial 
bat fatalities were observed at wind power sites in Minnesota and West Virginia (Johnson et a!. 2004, Kerns 
and Kerlinger 2004). Since then, increased monitoring efforts have documented bat fatalities at wind power 
facilities worldwide (Kunz et at. 2007, Arnett et al. 2008, NWCC 2010).

A considerable amount of research has recently been directed at understanding the interaction between bats 
and wind farms and finding ways to mitigate any negative impacts. It is generally agreed that wind farms do 
impact bats, although studies indicate that these impacts are both highly variable and site- and species- 
specific, and much remains uncertain about the extent of these Impacts and the long-term implications for bat 
populations (Kunz et al. 2007, Arnett et al. 2008, Cryan and Barclay 2009, NWCC 2010).

Wind turbines can and do kill bats, and turbine-related bat fatalities have been documented at wind power 
facilities throughout the U.S. and the world (Kunz et al. 2007, Arnett et al. 2008). Direct collision with wind 
turbines is thought to be the primary source of bat fatalities due to wind power (Horn et al. 2008). However, 
recent work by Baerwald et a!. (2008) suggests that bat fatalities may also be caused by ‘barotrauma’, a 
condition in which the internal organs of bats are damaged by dramatic changes in air pressure created in the 
near vicinity of rotating wind turbines (Baerwald et at. 2008).

Although the impact of wind power development on bats has generally attracted less attention than has the 
impact on birds, recent studies suggest that at many wind power sites, the turbine-related mortality rates for 
bats may be considerably higher than for birds (Kuviesky et al. 2007, Arnett et al. 2008). Estimated fatality 
rates range from less than one bat/turbine/year at some sites to over 48 bats/turbine/year in others (Arnett 
et al. 2008), and it has been suggested that, annually, an average of 3.4 bats are killed per turbine in the 
U.S. (Johnson et al. 2004). Estimated bat fatalities from different studies cannot be directly compared due to 
differences in sampling protocols (Arnett et al, 2008); however, research generally indicates that the number 
of bat fatalities and the species affected varies considerably by region and wind power facility (Kunz et al. 
2007, Arnett et al. 2008, NWCC 2010).

The effect of these mortalities on bat communities remains highly uncertain. Bats are long-lived and slow to 
reproduce, making bat populations susceptible to localized extinctions and vulnerable to negative impacts 
from added mortality factors (Kuviesky et al. 2007, Arnett et al. 2008). For this reason, some scientists and 
conservation groups have expressed concern that bat populations may not be able to withstand the existing rate 
of turbine-related fatalities and/or increased fatalities due to added wind power facilities. However, significant 
uncertainty remains regarding the long-term impacts of wind power development on bat populations (Kunz et 
al. 2007, Arnett et al. 2008, NWCC 2010).

Wind turbines affect many different species of bats but three migratory tree-roosting species compose the 
majority of bat fatalities reported at wind facilities in North America; the hoary bat, the eastern red bat, and 
the silver-haired bat (Kunz et al. 2007, Arnett et al. 2008). Other species that have been affected include; the 
eastern pipestrelle, the iittie brown myotis, the big brown bat, the northern long-eared myotis, the Brazilian 
free-tailed bat, and the Seminole bat (Barclay etal. 2007, Cryan and Brown 2007. Kunzet al. 2007, NRC 2007, 
Arnett et ai. 2008). None of the bat species known to be impacted by wind farms are currently classified as 
endangered or threatened (NWCC 2010).

Recent studies indicate that bat fatalities occur when wind turbine blades are in operation and that bats 
generally do not collide with stationary blades or wind turbine towers (Arnett et al. 2008, Horn et al, 2008), 
While it is not certain, it is believed that bats may collide with operational wind turbines as a result of inability 
to detect moving blades, failure to avoid blades due to insufficient reaction time, or difficulty escaping vortices 
created by wind turbine operation (Barclay et al. 2007, NRC 2007, Horn et al. 2008). It is also possible that bat 
mortality is caused by barotraumas, or fata! damage to their interna! organs caused by dramatic changes in 
pressure in the near vicinity of operational wind turbines (Baerwald et al. 2008, Cryan and Barclay 2009). Bat 
fatalities appear to occur mostly during foraging and feeding rather than when bats are flying by or looking for



a place to roost (Kunz et ai. 2007, Horn et al. 2008).

Factors that have been Identified as possibly influencing the risk of turbine-related mortality include;
• Season and timing: the majority of bat fatalities appear to occur within a few hours of sunset, and during 

mid-summer and early fall (the time of southward bat migration) (Kunz et al. 2007, Kuviesky et ai. 2007, 
Arnett et at. 2008, Cryan and Barclay 2009).

• Height of wind turbines; studies indicate that taller turbines cause more bat fatalities than do shorter 
turbines, a reasonable conclusion given that most bats fly at altitudes of between 100 and 500 meters 
(Barclay et at. 2007, Arnett et al. 2008);

• Weather: bat fatalities tend to be greater right before or after storms, possibly due to bats flying at lower 
altitudes as a result of low cloud ceilings, or sensory confusion due to unstable meteorological conditions 
(Kunz et al. 2007, Arnett et al. 2008); and

• Wind speed: some studies suggest that bat fatalities are highest on nights when wind turbines are 
operational but wind speeds are low (Arnett et al. 2008, Horn et al. 2008, Baerwald et a!. 2009).

Most scientists agree that much remains unknown about bat populations and their behaviors, and that more 
standardized, long-term, and full-season research is needed to better understand how bats interact with wind 
turbines and the overall impacts of wind power facilities on bat communities (Kunz et ai. 2007, Arnett et al. 
2008, NWCC 2010).

Wind turbine-related fatality appears to be the dominant adverse impact of wind power development on bats 
(Kunz et al. 2007, Arnett et al. 2008, NWCC 2010). While concern has been expressed about negative impacts 
due to habitat loss or disturbance caused by the construction and operation of wind power facilities (see 
for example, Environmental 2008), significant effects to bats from causes other than direct fatalities do not 
appear to have been demonstrated.

Given that much remains unknown about bat populations and their migration, foraging, and roosting habits, it is 
difficult to be certain about how best to avoid and/or mitigate the negative impacts of wind power development. 
However, during the last decade, a variety of possible mitigation strategies have been identified and studied. 
Suggested mitigation strategies include:
• Avoidance of ecologically sensitive areas: It is suggested that, as with birds, high-risk areas-such as those 

with large abundances of bats or concentrations of threatened bat species-should be avoided (Arnett et 
al. 2008);

• Curtailment of operation during high risk periods: studies suggest that curtailment of wind turbine 
operation during high-risk periods-mainly nights with low winds when bats are more likely to be flying 
(Baerwald et al. 2009), especially during late summer and early fall-may significantly reduce the risk of 
bat injury or fatality (Kunz et al. 2007, Arnett et ai. 2008, Baerwald et at. 2009);

• Reduction of cut-in speed: recent research indicates that increasing the minimum wind speed at which 
turbines begin operating-known as the 'cut in’ speed-may reduce bat fatalities by up to 44-93 percent 
(Arnett et al. 2010). However, it is recognized that this mitigation strate^ does incur ‘marginal’ power loss 
and increased costs for the wind development company in the form of staff time to set up and implement 
the mitigation practice (Arnett et al. 2010); and

• Use acoustic devices to deter bats: it has been suggested that acoustic devices may be used to deter bats 
from wind turbines (Spanjer 2006, Arnett et al. 2013). Though being explored as a possible mitigation 
strategy, no such device is currently available for widespread use at wind farms (Arnett et al. 2013).



References in appendices
Alberts, D. 2006. Primer for Addressing Wind Turbine Noise. Lawrence Technoiogy University, MI: 19 pp.

Arnett, E., W. Brown, W. Erickson, J. Fiedler, B. Hamilton, H. Travis, A. Jain, G. Johnson, J. Kerns, R. Koford, 
C. Nicholson, T. O’Connel, M. Piorkowski, and R. Tankerstey, Jr. 2008. Patterns of Bat Fatalities at Wind 
Ener^ Facilities in North America. Journal of Wildlife Management, 72:61-78.

Arnett, E. B„ C. D. Hein, M. R. Schirmacher, M, M. P. Huso, and J. M. Szewczak. 2013. Evaiuatingthe effectiveness 
of an ultrasonic acoustic deterrent for reducing bat fatalities at wind turbines. PLoS ONE 8:1-11.

Arnett, E. B., M. M. P. Huso, J. P. Hayes, and M. Schirmacher. 2010. Effectiveness of changing wind turbine 
cut-in speed to reduce bat fatalities at wind facilities. A final report submitted to the Bats and Wind Energy 
Cooperative. Bat Conservation Internationa!, Austin, Texas, USA: 57 pp.

Baerwald, E., G. D’Amours, B. Klug, and R. Barclay. 2008. Barotrauma is a significant cause of bat fatalities at 
wind turbines. Current Biology, 18; R695-R696.

Baerwald, E., J. Edworthy, M. Holder, and R. Barclay. 2009. A large-scale mitigation experiment to reduce bat 
fatalities at wind energy facilities. Journal of Wildlife Management, 73:1077-1081.

Barclay, R., E. Baerwald, and J. Gruver. 2007. Variation in bat and bird fatalities at wind energy facilities: 
assessing the effects of rotor size and tower height. Canadian Journal of Zoology, 85: 381-387.

BLM. 2004. Draft Programmatic Environmental Impact Statement on Wind Energy Development on BlM- 
Administered Lands in the Western United States. U.S. Department of the Interior, Bureau of Land 
Management, FES 05-11 Vol 1: 398 pp.

Boone, D., J. Dunscomb, R. Webb, and C. Wulf. 2005. A Landscape Classification System: Addressing 
Environmental Issues Associated with Utility-Scale Wind Energy Development in Virginia. Prepared by the 
Virginia Wind Energy Collaborative Environmental Working Group, April 21, 2005.70 pp.

CMOPH. 2010. The potential health impacts of wind turbines. Ontario Ministry of Health and Long-term care: 
Chief Medical Officer of Public Health (CMOPH). 14 pp.

Coiby, D,, R. Dobie, G. Levanthall, D. Lipscomb, R. McCunney, M. Seiio, and B. Sondergaard. 2009. Wind 
Turbine Sound and Health Effects: An Expert Panel Review, A report prepared for the American Wind 
Energy Association and the Canadian Wind Energy Association, December 2009:85 pp.

Cryan, P. and R. Barclay. 2009. Causes of Bat Fatalities at Wind Turbines: Hypotheses and Predictions. Journal 
of Mammalogy, 90:1330-1340.

Cryan, P. and A. Brown. 2007. Migration of bats past a remote island offers clues toward the problem of bat 
fatalities at wind turbines. Biological Conservation, 139:1-11.

Desholm, M. and J. Kahlert. 2005. Avian collision risk at an offshore wind farm. Biological Letters 1:296-298.

Drewitt, A. and R. Langston. 2006. Assessing the impacts of wind farms on birds. Ibis, 148: 29-42.

Drewitt, A. and R. Langston. 2008. Collision effects of wind-power generators and other obstacles on birds. 
Annals of the New York Academy of Sciences, 1134:233-266,

DONG Energy, Vattenfall, The Danish Energy Authority and The Danish Forestand Nature Agency. 2006. Danish 
Offshore Wind: Key Environmental Issues: 1138 pp.

AMEC Earth & Environmental, 2008. Environmental ImpactAssessmentCityof Summerside Wind Farm: Final 
Report Submitted to the City of Summerside Fredericton, Report No. TE51100. New Brunswick. 170 pp.



Erickson, W., G. Johnson, and D, Young. 2005. ASummary and Comparison of Bird Mortality from Anthropogenic 
Causes with an Emphasis on Collisions. In, C. Ralph and D. Terrell (Eds.) Bird conservation implementation 
and integration in the Americas; Proceedings of the Third international Partners in Flight Conservation, 
Albany, CA; USDA. Report # TE51100; 170 pp.

Horn. J., E. Arnett, and T. Kunz. 2008. Behavioral responses of bats to operating wind turbines. Journal of 
Wildlife Management. 72; 123-132.

Hotker, H., K. Thomsen, and H. Jeromin. 2006. Impacts on biodiversity of exploitation of renewable energy 
sources: the example of birds and bats- facts, gaps in knowledge, demands for further research, and 
ornithological guidelines for the development of renewable energy exploitation. Michael-Otto-lnstitut, 
NABU, Bergenhusen. 65 pp.

Johnson, G., M. Perlik, W. Erickson, and M. Strickland. 2004. Bat activity, composition and collision mortality 
at a targe wind plant in Minnesota. Wildlife Society Bulletin, 32; 1278-1288.

Kahlert, J., 1. Petersen, A. Fox, M. Desholm, and I. Clausager. 2004. Investigations of birds during construction 
and operation of Nysted Offshore Wind Farm at Rodsand. National Environmental Research Institute, Kalo, 
Denmark, Annual Status Report 2003.84 pp.

Kerns, J. and P. Kerlinger. 2004. A study of bird and bat collision fatalities at the Mountaineer Wind Energy 
Center, Tucker County, West Virginia. Annual report for 2003, Curry and Kerlinger, LLC, McLean, Virginia, 
USA. 39 pp.

Kikuchi, R. 2008. Adverse impacts of wind power generation on collision behaviour of birds and anti-predator 
behaviour of squirrels. Journal for Nature Conservation, 16; 44-55.

Kruckenberg, H. and J. Jaene. 1999. Zum Einfiuss eines Windparks auf die Verteilung weidender BiaSganse 
im Rheiderland (Landkreis Leer, Niedersachsen). Natur Landsch, 74:420-427.

Kunz, T., E. Arnett, W. Erickson, A. Hoar, G. Johnson, R. Larkin, M. Strickland, R. Thresher, and M. Tuttle. 2007. 
Ecological impacts of wind energy development on bats: questions, research needs, and hypotheses. 
Frontiers in Ecology and the Environment, 5: 315-324.

Kuvlesky,W. J., L. Brennan, M. Morrison, K. Boydston, B. Ballard, and F. Bryant. 2007. Wind energy development 
and wildlife conservation: challenges and opportunities. Journal of Wildlife Management 71: 2487-2498.

Langston, R. and J. Pullan. 2003. Windfarms and Birds: An analysis of the effects of windfarms on birds, and 
guidance on environmental assessment criteria and site selection issues. By BirdLife International to the 
Council of Europe, Bern Convention on the Conservation of European Wildlife and Natural Habitats, RSPB/ 
BirdLife in the UK. Report T-PVS/inf, 2003; 12.

Larsen, J, and P. Clausen. 2002. Potential wind park impacts on whooper swans in winter: the risk of collision. 
Waterbirds, 25:327-330.

Larsen, J. and J. Madsen. 2000. Effects of wind turbines and other physical elements on field utilization by pink 
footed geese {Anser brachyrynchus): A landscape perspective. Landscape Ecology, 15: 755-764.

Leventhall, G. 2006. Infrasound from wind turbines - fact, fiction or deception. Canadian Acoustics, 34:29-36.

Musters, C., M. Noordervliet, and W. ter Keurs. 1996. Bird casualties caused by a wind energy project in an 
estuary. Bird Study, 43:124-126.

Newton, I. 2007. Weather-related mass-mortality events in migrants. Ibis, 149; 453-467.

Nicholls, B. and P. Racey. 2007. Bats avoid radar installations; could electromagnetic fields deter bats from





colliding with wind turbines? PLoS ONE, 3: e297.

NMCPHC. 2009. Physics of Sound. Powerpoint presentation by the Navy and Marine Corps Public Health 
Center (NMCPHC).

NRC, 2007. Environmental Impacts of Wind-Energy Projects. The National Research Council of the National 
Academies (NRC), National Academies Press, Washington, D.C. 376 pp.

NWCC, 2010. Wind turbine interactions with birds, bats, and their habitats: A summary of research results and 
priority questions. National Wind Coordinating Collaborative (NWCC). 8 pp.

Orioff, S. and A. Flannery. 1992. Wind turbine effects on avian activity, habitat use and mortality in Aitamont 
Pass and Solano County wind resource areas. Final Report to the California Energy Commission. BloSystems 
Analysis, Inc. 199 pp.

Orioff, S. and A, Flannery. 1996. A Continued Examination of Avian Mortality in the Aitamont Pass Wind 
Resource Area: Final Report to the California Energy Commission. BioSystems Analysis, Inc, Tiburon, CA. 
52 pp.

Passchier-Vermeer. W. and W. F. Passchier. 2000. Noise exposure and public health. Environmental Health 
Perspectives, 108:123-131.

Rogers, A. L, J. L. Manwell, and S. Wright. 2004. Wind turbine acoustic noise: a white paper. Renewable Energy 
Research Laboratory, Center for Energy Efficiency and Renewable Energy, Department of Mechanical and 
Industrial Engineering, University of Massachusetts at Amherst, Amherst, MA. 26 pp.

Smallwood, K. and C. Thelander. 2008. Bird mortality in the Aitamont Pass wind resource area, California. 
Journal of Wildlife Management, 72: 215-223.

Spanjer, G. 2006. Responses of the big brown bat, Epfes/cus fuscus, to a proposed acoustic deterrent device in 
a lab setting. In A report submitted to the Bats and Wind Energy Cooperative and the Maryland Department 
of Natural Resources. Bat Conservation International, Austin, TX. 12 pp.

USFWS, 2002. Migratory bird mortality: Many human-caused threats afflict our bird populations. U.S Fish and 
Wildlife Service (USFWS), Division of Migratory Bird Management, Arlington, VA. 2 pp.

USFWS, 2012. U.S. Fish and Wildlife Service Land-Based Wind Energy Guidelines. U.S. Fish and Wildlife Service 
(USFWS). March 23. 2012: 82 pp.

Wilson, J., M. Elliott, N. Cutts, L. Mander, V. Mendao, R. Perez-Dominguez, and A. Phelps. 2010. Coastal and 
Offshore Wind Energy Generation; Is It Environmentally Benign? Energies, 3; 1383-1422.

Winkelman, J. 1992. The Impact of the Sep wind park near Oosterblerum (Fr.), the Netherlands, on birds Vol. 1: 
Collision Victims [in Dutch with English summary]. DLO-lnstituutvoor Cos-en Natuuronderzoek, RIN-report 
92/2: 69-71.



Swarm of dragonflies, other insects spotted on radar over Ohio
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Dragonfly invasion (Video courtesy: Melanie Schaefer)

CLEVELAND- Massive amounts of dragonflies were spotted over Ohio on Tuesday.

FOX 8 viewers reported seeing thousands of dragonflies In Lakewood, Lorain, Shelby, Vermilion and 
Willoughby.
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While we are not biological experts, we have determined (through input from our followers) that it’s 
most likely dragonflies mixed with other insects/birds! 
httDS://twitterxom/NWSCLE/status/1171553273322463232...

NWS Cleveland

y@NWSCLE

This is not rain being observed by the radars across )N/OH/PA today. Care to take a guess as to what is 
traversing the region?
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