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(The time is 4:01 p.m.)

2

KIM HOLMES:

All right.

It's 4:01.

And

3

this is the Woodford County Zoning Board of

4

Appeals hearing for the Panther Grove Wind LLC.

5

And this is December 3rd, and I'd like to call

6

this meeting to order.

7
8

LISA JORDING:
A.

9
10

A.

13
14
15
16
17
18
19
20
21

Dean Backer.

Here.
KIM HOLMES:

right.

Ansel Burditt.

Here.
LISA JORDING:

A.

Marty Clinch.

Here.
LISA JORDING:

A.

Jerry Lay.

Here.
LISA JORDING:

A.

Teresa Gauger.

Here.
LISA JORDING:

A.

Kim Holmes.

Here.
LISA JORDING:

11
12

Roll call, please.

We have a quorum.

All

Mr. Keyt, if you would like to start.
MR. KEYT:

Sure.

Andy Keyt, hopefully

22

the court reporter can hear me.

So we passed out

23

tonight's exhibits.

24

which I did a brief memo that sort of details the

First one is Exhibit 17,
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law in Illinois, the consideration of tax revenue

2

in a land use or zoning decision.

3

Exhibit 17.

4

evidence is acceptable and can be considered by a

5

zoning board in this type of proceeding.

6

certainly should be considered.

7

So that's

I think it very clearly lays out the

And

At one point in time I think, or at some

8

point in time during the proceedings, I think

9

we're going to need some clarity between whether

10

the board is looking for their variance standard

11

as to Section 31, which is the tall structures

12

ordinance, or the variance standard found in

13

Section 25, which is sort of the four or five

14

factors that are in there.

15

I think in my opinion of course it's

16

Section 31 of the tall structures ordinance.

17

doesn't have to be decided right now.

18

wanted to reiterate that at some point we'll need

19

some clarity on.

20

I just

With that being said, our first witness

21

tonight discussing weather radar screening is

22

Geoff Blackman.

23

has a power point which is Exhibit No. 18.

24

It

He will be discussing that.

He

Just in terms of the exhibits that you
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have before you for tonight, there is Exhibit 19

2

relates to the testimony of Dr. Ellenbogen.

3

CV.

4

which are all labeled, 19, 19A, 19B, 19C and 19D.

His

The noise study, the sleep study, a Q and A

5

And then Exhibit No. 20 is an aviation

6

overview from Dan Underwood.

Exhibit No. 21 is a

7

telecommunications impact study from Dennis

8

Jimeno.

9

overview from Scott Perrie.

Exhibit No. 22 is electrical systems
And then Exhibit No.

10

23 and 23A relate to blade failure and ice throw

11

statistics and simulations.

12

our next witness, which is Geoff Blackman.

13
14

KIM HOLMES:

You will need to be sworn

in.

15

(Witness sworn. )

16
17

With that, we'll call

KIM HOLMES:

Please state your full name

and spell it and then your address.

18

MR. BLACKMAN: Geoff Blackman.

19

G-E-O-F-F.

20

is 3960 West Tecumseh, T-E-C-U-M-S-E-H Road, Suite

21

100, Norman, Oklahoma, 73072.

22

B-L-A-C-K-M-A-N.

Good afternoon.

23

Blackman.

24

Westslope Consulting.

My business address

My name is Geoff

I'm the founder, owner and principal of
We're an Oklahoma-based
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radar consultant technical services company.

2

have a bachelor's of engineering with honors in

3

electronic engineering with a concentration in

4

microwave engineering from the University of Leeds

5

in England.

6

13 years with contractor the FAA.

7

years as an electronic engineer for the National

8

Airway Systems engineering division in Oklahoma

9

City, Oklahoma.

10

I

I have over 25 years of experience,
Four of those

For those who don't know anything about

11

radar, Oklahoma City is actually the hub for the

12

FAA for all air traffic control training, as well

13

as FIA air traffic control systems.

14

I was one of the engineers there

15

responsible for setting up and providing the

16

national level operational support directorate,

17

that's air route surveillance radar four.

18

radar that goes around the perimeter of the United

19

States that's used by Department of Defense,

20

Homeland Security and the Federal Aviation

21

Administration.

22

It's a

The other nine years I worked as a

23

senior engineer for the FAA's ASR-11, which is

24

airport surveillance radar 11 program office out
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of headquarters in Washington DC.

2

The ASR-11 is the latest generation of

3

airport radar installed around the US, including

4

airports such as Champaign, Peoria and

5

Springfield, as well as the DoD bases around the

6

world.

7

While working on this last radar, the

8

ASR-11, I was involved in setting up, trouble

9

shooting and identifying improvements to the

10

weather channels in these radars.

11

they fly air traffic situational awareness to

12

where aircraft are located, but also supplied them

13

the product so they can advise pilots to maneuver

14

around weather.

15

Not only do

As a senior engineer at headquarters I

16

was also part of a national test team responsible

17

for certifying the ASR-11 before it gets put into

18

service.

19

and operational requirements.

20

theoretical part, but we make sure that it does

21

everything air traffic needs it to do.

22

We make sure that it meets both design
So not only the

I researched and co-authored several

23

changes to this radar to improve performance,

24

which are in use today.

Some of those are also in
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there to lessen the effects of wind farms, as well

2

as other sources of clutter; that's sort of

3

unwanted signals that we deal with in radar.

4

I developed the training package to

5

instruct DoD personnel, as well as FAA subject

6

matter experts how A/G rhythms in these radars

7

work.

8

use.

9

in setting up and analyzing these radars.

How to set these radars up for operational
I mentored and trained a group of engineers
Also

10

worked closely with the radar vendors, Raytheon,

11

MIT, Lincoln Laboratories in verifying the

12

performance of the weather product used by these

13

radars.

14

and FAA air traffic controllers.

15

As mentioned, they are used by both DoD

My work in wind farms really started in

16

2000.

So I've been doing work on wind farms for

17

20 years now.

18

while I was working at the FAA's test site for the

19

ASR-11 program in Stockton, California, near

20

Altamont Pass.

21

area.

22

at the time.

23

for researching the effects of wind turbine on the

24

ASR-11 and to identify mitigation strategies to

In the 2000 to 2003 time frame,

It's a well known wind resource

It's home to about five thousand turbines
I was put in charge or responsible
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put in place nationally for operational use.

2

In 2005 I was also involved in

3

Anchorage, Alaska.

4

wind farm four to seven miles off final approach

5

into Ted Stevens International Airport.

6

not familiar with Alaska or Anchorage,

7

surprisingly Anchorage is a really complex air

8

space.

9

United States, it's probably the most complex air

10

A local utility had proposed a

For those

Out of everywhere I've worked in the

space I've had to work in.

11

Not only do we have the international

12

airport there that's busy during the summer with

13

commercial flights of tourists going in and out,

14

it's one of the busiest cargo airports in the

15

world.

16

in Anchorage to refuel basically.

17

Anyone going west over the Pacific stops

It's also the world's busiest float

18

plane base, seaplane.

And then we also have air

19

space that was moving F 22s in,

20

C-130S and AWACS.

21

radar.

22

presented some issues.

23

to set up a working group within the FAA to try

24

and identify whether those mitigations for the

So we were siting the new

There was a wind farm coming in which
And basically I was asked
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ASR-11 radar, as well as we had issues with

2

navigational aids as well that the turbines were

3

going to interfere with.

4

Over two years we basically worked with

5

many different groups within the Government; the

6

radar vendors, identifying solutions, ended up

7

actually modeling the effects myself.

8

a mitigation solution.

9

radar vendor to actually make modifications to the

10

Identifying

And then working with the

software.

11

We actually put that in the system,

12

tested it out with FAA test aircraft.

13

get the project approved without impacting the

14

radar's ability.

15

Was able to

In 2006 I worked with the Air Force

16

flight test on some of their air defense radars in

17

Texas.

18

Force Base.

19

project starting there at four miles from the

20

base's radar.

21

on this project, and then four more projects as a

22

consultant over six years.

23
24

2007 I was an FAA adviser to Travis Air
A wind developer proposed a new

Ended up working with the Air Force

We entered the first of a kind of
cooperative research and development agreement
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with the Air Force, which included the use of a

2

proprietary modeling tool I developed to predict

3

the effects of wind turbines on the radar.

4

2007 and eight I then was supporting

5

Idaho National Laboratories, some of the early

6

wind radar interagency working groups between

7

DoD, FAA and the Weather Service.

8

presented to the nation's top scientists, known as

9

the JASONS, on ideas that we had in how to

10

And also

mitigate wind farm interference.

11

2008 I founded Westslope.

For the last

12

12 years I've been working as a radar consultant.

13

We provide radar consulting, technical services to

14

wind developers, commercial real estate projects,

15

including high rises, event and stadium projects,

16

transmission lines, solar projects in Canada, the

17

United States and overseas.

18

developers in all stages of development. Early

19

stages, where we're just trying to identify

20

potential aviation or radar concerns or military

21

concerns.

22

through the approval process, which normally ends

23

up in some cases identifying impacts, outlining

24

mitigation techniques and strategies, modeling

We worked with

And then in the late stages as we move
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simulation, data analysis, supporting adjustments

2

to the radar, conducting test flights, testing

3

software and implementing new hardware changes.

4

We have a meteorologist on staff that supports me

5

in conducting weather studies, including this

6

study.

7

We engage with the DoD, Department of

8

Homeland Security, FAA, National

9

Telecommunications and Information Administration,

10

and I'll come back to that one in a second.

11

Weather Services Radar Operation Center.

12

we work with some of the national laboratories on

13

behalf of clients, as well as the wind industry as

14

a whole.

15

The

And then

I work on air traffic control, air

16

defense, bird, border security weather, over the

17

horizon drug and addiction radar.

18

range radar that we use at some of the bases

19

around the country for testing new hardware, new

20

aircraft.

21

And then test

I also work on other surveillance

22

systems.

Multilateration systems, automation

23

systems used to display aircraft to weather

24

information, as well as navigation lights.
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I set up Westslope in my hometown of

2

Norman.

I know that sounds like a strange place

3

for a radar consultant.

4

center for the FAA for radars.

5

Norman is actually a national center for weather

6

radar.

7

evaluates wind projects is located right by my

8

office.

9

class university that does weather research.

But as I, said it's the
It's also in

And the radar operation center that

And on top of that, we're next to a world
In

10

fact, my three employees all have gone through

11

OU, including the meteorologist I have on staff.

12

And the last thing I would note, this is

13

a real small niche business.

14

we're the only consultants in the country that

15

work just full time doing this, evaluating impacts

16

of wind projects and working with the Government

17

to try to find solutions.

18

I'm proud to say

So for Panther Grove, I'm really going

19

to just talk about there's two things that we

20

looked at.

21

submission and response.

22

know, NTIA is a voluntary process where you submit

23

your project details to the National

24

Telecommunications Information Administration.

First of all was the formal NTIA
And for those who don't
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They are an agency under the Department of

2

Commerce.

3

Administration, is under the Department of

4

Commerce too, and under NOAA is the National

5

Weather Service.

6

NOAA, the National Oceanic Atmospheric

So when we're talking about weather

7

radar, we submit the projects to the NTIA to allow

8

the weather service to conduct a detailed analysis

9

to determine whether they have any concerns or

10

not.

So that's the first part.

11

The second part was we've been asked by

12

Tri-Global Energy to conduct an independent

13

analysis to make sure we're all in agreement so

14

there's no concerns here.

15

So, in May, 2019, last May, Tri-Global

16

Energy presented the project details to us.

We

17

conducted a preliminary look and recommended they

18

submit the project to the NTIA for their review.

19

The submission actually was submitted in September

20

2019.

21

boundary.

22

The project boundary, and I've got a graphic

23

showing it next, but the project boundary that was

24

submitted to NTIA was much larger early in the

I've got up there as a conservative project
It's also conservative flight defined.
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development process.

2

sure there's no issues in the border area; and if

3

you need to move the project around, you have that

4

capability.

5

height.

6

looking at 725 feet.

7

You sort of want to make

And then also to look at blade tip

And at the time the weather service was

If you review this, and there's no

8

concerns with the large area of the blade tip

9

height, anything smaller than that is in good

10

shape.

11

As I noted in there, the application

12

that's been submitted to you is at 648 feet.

13

a lot lower.

14

next, it's a small area.

15

So,

And as you will see on the graphic

So, as part of that NOAA, you get a

16

little confusing with the acronyms here.

17

the Department of Commerce you have NOAA.

18

NOAA is the National Weather Service.

19

responsible, and the weather service is

20

responsible for maintaining the NEXRAD network of

21

radars.

22

Under
Under

So NOAA is

So, NEXRAD itself is a network of

23

radars.

The actual technical name for the radar

24

is WSR-88D.

So, if you hear me say NEXRAD or
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1

WSR-88D, they are really interchangeable.

It can

2

get a little confusing, but they are one in the

3

same thing.

4

Everyone out there in the public refers

5

to it as typically NEXRAD, but the technical name

6

is just WSR-88D.

7

letter after their review.

8

as Appendix H in the application, which basically

9

states that no agencies had issue with the

November 2019, the NTIA issued a
That's been submitted

10

turbines placement in this area.

11

agencies, I should point out that it's not just

12

the National Weather Service that looked at this.

13

There's multiple radars, multiple agencies that

14

looked at these applications; department of

15

Agriculture, Department of Justice, NASA, Navy,

16

Army, Air Force, Coast Guard.

17

different agencies, basically any uses of the

18

Federal spectrum.

19

transmitting the frequency.

20
concerns.

22

radar.

24

A whole slew of

So any user that is

So basically comes back to, there was no

21

23

When I say no

My focus of course is on the weather

As I mentioned previously on the graphic
on the next slide, the large area, the larger red
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thin line you're seeing there, that was what was

2

submitted to the NTIA.

So, a much larger area.

3

What I've looked at in this study was

4

the small area, the thicker red line there, and

5

then actually within there I plotted the green

6

dots so those are the turbines that are submitted

7

with the application.

8
9

So for us when we go through and look at
this, we want to review any of the background

10

information.

11

letter from the NTIA, so we review that.

12

for due diligence and also for so we're all on the

13

same page on the development side, we also use

14

another tool called the DoD preliminary screening

15

tool.

16

the FAA's website.

17

come in and put a single point in, a pinpoint

18

basically, or draw a box in an area, and it tells

19

them whether they could have any concerns with

20

radar.

21

Tri-Global had provided us the
Also,

That's a public tool that's available on
It allows the developer to

So we did that first.

That's to help us

22

get on the same page with Tri-Global.

It's

23

included in the report that's submitted with the

24

application.

You know that's something you can go
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look at yourself as well.

2

explain what you're basically seeing in there.

3

And then we go into our detailed results.

4

We put that in there to

So this preliminary screening tool was

5

developed by the National Weather Service in 2008.

6

On the right you basically see there's a way you

7

can put one point in which is the little propeller

8

in the middle of the screen, and then you can put

9

a box in.

In our case with the box we take the

10

project area, we put a box around it, because you

11

need the four points in there, and then we

12

georectify it so we can actually put the project

13

area in to show.

14

green area.

15

no-impact zone.

16

In both cases it shows you in a

Green area means you're in a
There's no impact.

One thing I will note there, that tool,

17

it's run at 525 feet.

18

here are 648.

19

from the NTIA for up to 725 feet.

20

analysis when we look at it we're actually looking

21

at the actual blade tip height.

22

that.

23
24

The turbines being proposed

We had already had the approval
So, our

And I will get to

I wanted to, rather than just show you
sort of graphics here, I wanted just to give a
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little bit of background in what you're actually

2

seeing, what goes into this analysis.

3

On the previous slide there's a note in

4

there on that second bullet that says, may be

5

within line of sight of one or more radars and

6

likely to affect radar performance.

7

two distinct things there.

8

right-hand side, the left graphic was the original

9

method that the weather service used to determine

But there's

The graphics on the

10

whether they would have any -- could have any

11

concerns with turbines placed near radar sites.

12

They run a simple line of sight analysis.

13

sight, another name you'll hear is view shed,

14

basically is just looking at what the radar can

15

actually see.

16

Line of

You and I can see things optically.

17

Radars can actually see things, or communication

18

systems can see things a little further 'cuz

19

energy refracts through the atmosphere.

20

takes that into account.

21

sight or radar, it means they're accounting for

22

radar seeing a little bit further.

23
24

So this

So when you hear line of

On the left hand side this is their
initial analysis method, but it didn't take into
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account how the radar worked.

2

overly conservative.

3

And it was being

In 2011 the weather service come in with

4

a new method that took into account how the radar

5

worked, as well as line of sight.

6

right-hand side these are actually examples of the

7

same radar.

8

Bismark, in the Dakotas.

9

really notice in there is yes, they changed the

So on the

I think this one is actually in
The only thing you

10

color scheme and the color schemes mean something.

11

Orange means you're in a mitigation zone, which

12

means you have got to work with the weather

13

service to look at trying to resolve any of their

14

concerns.

15

consultant area.

16

talk to you.

17

notification.

18

project, to know it's coming.

19

The yellow means you are in a
That means they just want to

The green area means you're

in a

They just want to know about the

And in the middle, you can't see, it's a

20

red area, it's about four kilometer circle, and

21

that's is basically considered the no-build zone

22

where they don't want you to build.

23
24

So, not only is you're looking at line
of sight, whether the radar can see the turbines,
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you're looking at how the radar operates.

And by

2

that, I mean the elevation angles these radars

3

use.

4

meteorologist, and he's showing the picture of the

5

weather moving in, they're showing you a picture

6

of the radar when it's scanning it at its very

7

bottom elevation angle.

8

graphic here that gives you an example.

9

radars have very narrow beams and they can scan up

If you're watching the TV weather man, the

And in fact, there's a
These

10

in the atmosphere to look at an entire form

11

structure.

12

a degree up to about 19 and a half degrees.

13

So they actually scan from about half

So these different colors you see as

14

well also represent impacts.

15

orange, it's impacting at least two of those

16

elevation angles.

17

beyond 36 green just means one.

18

Mitigation is

Yellow just means one.

And

So they put a little bit more thought

19

into this process, not only looking, can the radar

20

see the turbines?

21

radar functions, how they use it, and whether

22

they've got any concerns.

They're also looking at how the

23

So, I know this is probably a little

24

hard to read, but this basically describes the
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zones.

2

got any questions, please ask me.

3

sort of how they create the zones.

4

states 160 meters, which is this 525 feet I

5

mentioned earlier.

6

So, you can actually go through, if you've
It does explain
In there it

But the one big difference, when I get

7

to our analysis, we account for any blade tip

8

height, so we're actually doing the calculations

9

for any higher turbine.

10

So in this case we're

looking up to actually 649 feet.

11

We rounded up.

And then there was a change that if you

12

impacted three of these elevation angles used by

13

this radar, there's a red area, this no-build zone

14

grew.

15

are not out in the public.

16

updated those tools.

17

account for that so we don't miss anything.

18

So we account for that too.

Those tools

Weather service hasn't

But we're making sure we

There's two parts of our analysis.

19

we look at line of sight.

20

radar can even see the turbines.

21

you're seeing here.

22

the three adjacent radars to the project.

23

Lincoln radar down to the south.

24

radar up to the Northeast.

One

We want to know if the
So that's what

These gray areas are showing
The

The Chicago

The Quad Cities radar
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up to the northwest.

2

On there I put the distances, the

3

closest point to the current sort of project

4

boundary is 72 kilometers, so it's quite far away.

5

And then we're going and looking at

6

these elevation angles and do our actual four

7

calculations to figure out what zones we're in for

8

the radar.

9

So you're seeing the three zones created

10

for those three different radars.

And the bright

11

green basically says that you're in a no-impact

12

zone.

13

feet presents no concerns.

14

report of 533 feet and 649.

15

taller you go.

16

as big as it gets.

17

showing there's no concerns up to 649 feet and

18

supports basically the response we received from

19

the NTIA.

So, the Panther Creek project as is at 649

20

We looked in the
These zones grow the

So, I've shown here 649.

This is

So, really this ends up

So that's really what I've got in the

21

conclusions there.

That we've looked at the

22

paperwork that comes from the NTIA, there was no

23

concerns.

24

then we've also run our own detailed analysis

We've looked at the public tools.
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using all the current policies.

2

that basically there's not going to be any impacts

3

up to 649 feet with this project.

4
5

KIM HOLMES:

Thank you.

Thank you.
Mr. Keyt, do

you have questions for your witness?

6

MR. KEYT:

7

KIM HOLMES:

8

And we're showing

I do not have any questions.
Does the board have any

questions for this witness?

9

JERRY LAY:

Jerry Lay from the ZBA.

Do

10

the wind farms ever show an echo that would

11

indicate weather when there's really not weather

12

there?

13

any chance?

Let's say during high wind conditions by

14

MR. BLACKMAN: So, there's a little bit

15

of an echo. You're asking, did they ever show an

16

echo in high wind conditions?

17

see interference on weather radar is when the

18

projects are basically in, for example, if a

19

project was down sort of in that darker green

20

area, that's what, or closer in, that's when we

21

would start seeing that.

22

area.

The only time we

It has to be in that

23

JERRY LAY:

Near the radar?

24

MR. BLACKMAN: Yes, sir.
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JERRY LAY: So, wind farms will never

2

show up when there's no other weather in the area,

3

there will never be an echo showing anything that

4

indicates the colors you have there around the

5

wind farm then, is that correct?

6

MR. BLACKMAN: We have other wind

7

projects in the country that are closer in, in

8

these areas, and they show up on the area.

9

Panther Grove, it's too far away and you're up in

But

10

this no-impact zone where it will never show up on

11

the radar.

12

JERRY LAY:

Okay.

Just for my

13

information, how close would it have to be to

14

actually indicate something incorrectly?

15

say like in a high wind condition, would it have

16

to be real close to the radar site, is that

17

correct?

18
19

MR. BLACKMAN: If the project, or if a
project was in that darker green area?

20

JERRY LAY: Yes?

21

MR. BLACKMAN: Or closer in?

22

Then it

would show up on the radar.

23
24

Let's

JERRY LAY: That's all the questions I
have.
Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
507
1

KIM HOLMES:

Does anyone else on the

2

board have a question for this witness?

3

interested parties that would like to question the

4

witness?

(Witness excused.)

6

Andy, call your next witness.

7

MR. KEYT:

8

Jeff Ellenbogen.

9

through 19D.

So our next witness is Dr.

His exhibits are 19 and 19A

You should have in your materials.

10

He is appearing virtually.

11

the screen.

13
14
15

Can you hear

me?
MR. KEYT:

Yes, but you need to be sworn

in here first.
KIM HOLMES:

17

sworn in or affirmed.

Would you prefer to be

18

(Witness sworn. )

19

KIM HOLMES:

21

I see him up there on

DR. ELLENBOGEN: Hi, folks.

16

20

Any

Seeing no one, thank you.

5

12

No?

If you would state your

name, spell it, and then also your address.
DR. ELLENBOGEN: Sure.

My first name is

22

Jeffrey, last name is Ellenbogen.

J-E-F-F-R-E-Y.

23

Last name is E-L-L-E-N-B-O-G-E-N.

And I'm in

24

Baltimore, Maryland.
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May I proceed?

2

KIM HOLMES:

3

Let me do a quick sound

check for you.

4

DR. ELLENBOGEN: Do you want me to just

5

ramble for a few minutes while you hear whether my

6

voice is coming through okay?

7

KIM HOLMES:

8

DR. ELLENBOGEN: Okay.

9
10

You sound fine.
Good.

Thank you.
I'm pretty

good at rambling, I'm told, so I can keep telling
stories.

11

My daughter tells me that.
Good afternoon or almost evening from

12

Maryland.

13

Thank you for the opportunity to share some

14

thoughts with you.

15

I wish I was there with you in person.

As Mr. Keyt said, I prepared, in

16

addition to this, a brief document, I think it was

17

Exhibit 19, he said, and nothing I'm going to say

18

here is going to be novel in that document and

19

nothing in that document isn't going to be said

20

here.

21

and occasionally zone out in the middle of a

22

presentation and want some information just to

23

have it at your fingertips after the meeting.

24

It's just meant to be, if you're like me

I'd like to talk today about human
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health.

2

and human health.

3

share a little bit of background about myself so

4

that you can get some perspective where I'm coming

5

from.

6

presentation here, four or five slides, and I

7

would be delighted to stay and answer questions as

8

you wish.

9

And the potential impact of wind turbines
And I would like to just first

And I will have a relatively brief

I'm a medical doctor.

A physician of

10

about 20 years.

11

for an MD and then a Master's in medical science.

12

I went to Tufts and then Harvard

I was at U-Penn for a number of years

13

doing a neurology internship, residency and

14

fellowship, and then I did electrophysiology and

15

sleep science as a post doc at Harvard, where I

16

stayed on the faculty there at Mass General

17

Hospital, and taught neurobiology at Harvard

18

College for six years.

19

I moved down to John's Hopkins where I

20

got stuck in Baltimore where I am now.

21

now I'm currently working for the Uniform Services

22

University, which is the nation's military medical

23

school for the DoD.

24

Actually,

I do have board certification in
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neurology and in sleep medicine.

2

is on acoustics and sound and how that interfaces

3

with human health and neurobiology.

4

And my research

From a wind turbine perspective, I've

5

been looking at this literature and involved with

6

it for the better part of eight years.

7

with when I was living in Massachusetts at

8

Harvard, I was asked by the Massachusetts

9

Department of Public Health, as well as the

Starting

10

commissioner of the Department of Environmental

11

Protection to join an independent scientific

12

review panel to look at wind turbines and examine

13

the potential that they might have for adversely

14

affecting human health.

15

The idea there was that they were

16

gearing up to approve a number of wind turbines

17

and they wanted to get a sense for whether they

18

could anticipate any issues.

19

And so I joined a panel of eight others,

20

and we met for a full year several times in person

21

reviewing everything and anything that was

22

available at the time.

23
24

And then put out a report, I believe you
have a copy of that, the so-called Massachusetts
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2

study.
And at that time it was clear that there

3

was no such thing as things like wind turbine

4

syndrome and we made that clear.

5

the frustrating uncertainty that we didn't have

6

much existing data at the time to really, to

7

anchor ourselves.

8

would be some more research on the topic, but

9

there wasn't any compelling evidence or even

And we left with

And we had hoped that there

10

biological expectation that there would be human

11

health problems from wind turbines.

12

And I'll get into that a little bit

13

later, I'll come back to what, how that story

14

evolved in just a couple slides.

15

I've also had the chance to in person

16

meet, examine and review cases of people who have

17

themselves raised concern that they had health

18

issues due to a wind turbine in their

19

neighborhood.

20

of that, but it has been an interesting experience

21

to be able to do that.

22

background.

23
24

There haven't been that many cases

And that's been it for my

So let me kind of get into the meat of
my thoughts.

What is even the potential problem
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with a turbine causing a health effect?

2

the two main signals, the biggest really is noise

3

and vibration.

4

vibration.

5

frequencies that the human ear can hear.

6

vibration is a term I could use that would include

7

noise, but also would include sounds outside of

8

the spectrum of the human ear.

9

vibration that the turbine produces is sort of

10

Now, of course noise is a kind of

It's the kind of vibration within the

fair game to discuss.

11

I think

And

So really any

And has been evaluated.

As well as shadow flicker.

I know that

12

comes up a lot, so I'm including that as sort of

13

-- it's not really a signal that the turbine

14

produces, so much as a phenomenon that occurs much

15

like if you were on a day and put your arm in

16

front of your face or walked underneath or passed

17

a tree and caught a shadow.

18

the blade, as you know, creates a very particular

19

shadow that moves because the blade moves.

20

Okay.

And the movement of

And so because of those two

21

signals, the topics that I think are particularly

22

fair game.

23

sometimes talked about are neurologic disease and

24

cardiovascular disease, respiratory disease; pain,

And discussed are sleep, ones I see
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headaches, seizures, and the list goes quite on

2

and on.

3

And if you look, it should be no

4

surprise if you look on the Internet you can find

5

almost anything.

6

effects in wind, the list can go on and on.

7

it's really tough to kind of get a sense of what

8

is out there.

9

and what's something of concern.

10

But, when it comes to health

What's real.

And

What's pseudo science
So let me see if

I can help sort that out.

11

I've looked at this literature fairly

12

extensively for years now.

So let me switch to

13

here and then to the studies.

14

felt this way in 2012, and it has been even more

15

clear now.

16

syndrome.

17

came out in 2009.

18

bullet here where I say no quality support for

19

wind turbine syndrome, I'd say it stronger than

20

that.

21

science; really not, and I don't mean that in an

22

insulting way, I mean in a literal way that it's a

23

nonexistent phenomenon that was a theory that was

24

put out there and kind of had a catchy term and

One big picture, we

There is no such thing as wind turbine
I know that was a popular term when it
That was really, just this top

I think now it's really considered a pseudo
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really caught the attention of people for quite a

2

while.

3

There is no quality support for flicker

4

related health effects here.

5

And that puts us in the uncomfortable position of

6

where I was in 2012, of just not much data out

7

there, when someone says well, does a wind turbine

8

cause sleep problems or stress or whatever?

9

our intuition was no, but we really needed to be

10
11

For shadow flicker.

And

data driven and felt the need for new data.
And then fortunately in 2016 the largest

12

and most comprehensive or rigorous study finally

13

came out that looked at a wide range of

14

health-related issues among people living near

15

wind turbines in Canada.

16

call, because it's convenient to, and it's easy to

17

say and also because that's what most people call

18

it, the Health Canada study.

19

about that in a little bit of detail.

20

And that is a study I'll

And let me talk

Now, we say the Health Canada study.

21

It's actually technically the Community Noise and

22

Health Study, which I almost never hear anyone

23

refer to that.

24

this data, and you tell them that title, they will

So, if you know someone that knows
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wonder what you're talking about even.

2

Health Canada study is looking at wind turbine

3

signals and noise.

4

signals and human health.

5

It's the

I'm sorry, wind turbine

And I don't want to bore you to tears

6

over it.

7

research studies for you to have at your

8

fingertips so you don't have to take my word for

9

it.

10
11

I believe we submitted the actual

But, let me just kind of summarize it because

it's fairly dense material.
It's basically a study that was done

12

over several years, starting in 2012.

And it's

13

cross-sectional in nature, which means they were

14

looking at a broad range of noise levels, a broad

15

range of shadow flicker levels, and a broad range

16

of health effects in trying to match or see if

17

there was a convergence between the two, and

18

relationships between those phenomenon.

19

measured well over a thousand people.

20

was 1,260 or something like that.

21

Ontario and in Prince Edward Island.

22

were places that had wind turbines not unlike the

23

topography that you have in your neighborhood as I

24

understand.

And they
I think it

This was in
And these
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They were adults over 18, so they didn't

2

look at kids, and they went all the way up to 79.

3

And their goal was nothing less than to understand

4

the relationship between human health and noise

5

from wind turbines, as well as shadow flicker.

6

they looked at sounds, anything from less than 25

7

dBA, which is decibels in the A-weighted spectrum,

8

the spectrum that people tend to focus on because

9

that's the spectrum that people tend to hear.

10

So, less than 25 is extraordinarily

So

11

quiet; that would be as quiet as you could imagine

12

you could hear a pin drop, all the way up to 46

13

dBA, which is probably conversational, like I'm

14

doing now.

15

connected in the church there.

16

Depending on how much the speakers are

Okay.

And they also looked at shadow

17

flicker across the range, anything from nothing at

18

all to as much as 36 or even -- sorry, as much as

19

30 or even more than 30 hours per year.

20

And the health variables that they

21

looked at were really substantial and broad.

22

I want to make two important points here.

23

that they looked at these variables, and for the

24

first time they were looking at actually the

And

One is
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physiology of these variables too.

2

just ask questionnaires about sleep.

3

a great job asking questionnaires about your sleep

4

habits, but they also measured sleep physiology.

5

They didn't just ask questions about stress, they

6

also took fragments of people's hair and measured

7

cortisol levels, the stress hormone that can be

8

measured in your hair as an indicator of the

9

exposure of your body's sort of prolonged stress

10

So they didn't
And they did

response.

11

They didn't just measure people's

12

reporting of heart disease, they actually measured

13

blood pressure and so forth.

14

number of things that they didn't have access to;

15

they didn't measure lung capacity for asthma or

16

they didn't do a formal balance study for

17

dizziness.

18

And would have been incredibly expensive and

19

cumbersome to do.

Now, there were a

So some of the things were subjective.

20

But I really think that it's important

21

to know that for sleep, and for stress and blood

22

pressure, cardiovascular disease, those were

23

subjective and objective.

24

is they would ask people questions, as well as

And what I mean by that
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they actually took physical measurement.

2

The slide on the findings, we could

3

easily spend an hour on it, but I think it's also

4

really easy to spend a sentence on it, because

5

there was no association between noise levels or

6

levels of shadow flicker and human health

7

outcomes.

8
9

And so I think that let's not lose the
forest through the trees here.

That the sort of

10

bottom line from now probably a dozen studies that

11

have come out from that research, none of the

12

health effects were borne out as resulting from

13

wind turbines.

14

these are wind turbines that are real people

15

living near real spinning turbines at reasonable

16

sound levels that your project here is talking

17

about today.

18

And it's important to know that

So, I would be glad to talk about the

19

details of any of that, but I do think that that

20

big picture is important to share, and its

21

relationship I think to the highly applicable data

22

to the kind of project that you're looking to do.

23
24

And just before I close, I want to
mention one comment because I mentioned not only
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the noise, but also the vibration.

As you know,

2

the turbine itself produces a very broad range of

3

vibrations.

4

some of those are out of the spectrum of human

5

hearing.

And some of those you can hear and

6

And that had raised concern from people

7

to say well, maybe you're only measuring the part

8

you can hear.

9

back and did an analysis.

The folks from Health Canada went
And over here on the

10

right I just mention it, this is the A-weighted

11

versus C-weighted sound level.

12

looking at a sound that exists across a very broad

13

spectrum.

14

that you can see.

15

spectrum.

16

a very broad spectrum.

17

frequencies we are able to see, certain ones we

18

are not.

19

A-weighted is

And you focus on the narrower spectrum
That's called the A-weighted

The analogy would be to light, light is
But the color, certain

And so the visible part of light

20

spectrum is sort of the light equivalent of the

21

A-weighted spectrum of sound.

22

But, what the Health Canada folks

23

pointed out, they empirically showed that the

24

lower frequencies, the C-weighted frequencies,
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were identically correlated with the A-weighted

2

frequencies.

3

can't see the infrared spectrum so you have to

4

check that too.

5

I don't want to lose -- I feel like I'm getting

6

into too much of this, but the big picture here is

7

to say this:

8

analysis looking only at the lower frequencies

9

sound, they would have had the exact same finding

10

as that which is looking at the A-weighted sound.

11

So that would be like saying, I

But, the two went together.

And

That should they have done the

So, and what they had talked about was

12

the importance of remembering that a turbine

13

produces a particular sound and a particular set

14

of vibrations.

15

without the other.

16

and what they found, is that the turbine that was

17

actually spinning in this actual neighborhood of

18

more than 1,200 people did not demonstrate health

19

effects.

20

that that was looking at lower frequencies, as

21

well as the more typical A-weighted frequencies.

22
23
24

And you couldn't measure one
What they were reporting on,

And so that's just a side comment to say

With that, maybe I have said a lot.
Maybe I should just stop here and take questions.
And I would be glad to follow-up with
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anything, if you have further questions beyond

2

today.

Thank you --- -

3
4

KIM HOLMES:

questions of your witness?

5

MR. KEYT:

6

KIM HOLMES:

7

Andy, do you have any

I do not have any questions.
Does the board have any

questions for Dr. Ellenbogen?

8

JERRY LAY:

9

L-A-Y, with the ZBA.

Good evening, Jerry Lay,
Just one question.

And you

10

did get over my head really quickly here.

11

you state here that there's no association between

12

noise levels or shadow flicker and human health

13

outcomes.

14

wind company would require a hold harmless

15

agreement for a participant against these, like

16

against shadow flicker or noise levels?

17

Can you see any reason therefore that a

MR. KEYT:

I just want to object to the

18

question.

19

into the question.

20

to the issues that's before the board.

21

But,

I think it infuses a bit of advocacy
I'm not sure it's relevant as

JERRY LAY:

The relevance is, maybe you

22

can answer, does the wind company require a hold

23

harmless?

24

I'm sorry.
KIM HOLMES:

Well, could you maybe
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rephrase the question, Jerry?

2

JERRY LAY:

3

to rephrase it here.

I'm trying to think of a way

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
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23
24

DR. ELLENBOGEN: If I said, I don't know
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what a hold harmless agreement is, would that

2

help?

I apologize, I don't know what that is.

3

JERRY LAY:

Well, a hold harmless

4

agreement would be something where someone would

5

not be responsible if something happened in

6

general.

Would you buy that, Andy?

7
8

MR. KEYT:

I'm not going to comment on

how it is.

9

JERRY LAY:

Okay.

What I'm saying is,

10

if this has no effect, then there should be no

11

reason for anyone to have a hold harmless

12

agreement.

13
14

MR. KEYT:

I'll just renew the same

objection.

15

KIM HOLMES:

16

JERRY LAY:

Is that a question, Jerry?
Yes.

That was my original

17

question.

Can you see a reason for a hold

18

harmless agreement if there is no effect?

19

MR. KEYT:

20

KIM HOLMES:

21

JERRY LAY:

22
23
24

I'll do the same objection.
Okay.
I guess you don't have to

answer because there was an objection.
MR. KEYT:

Well, the objection hasn't

been ruled on.
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KIM HOLMES:

I guess I'll go ahead and

2

let the objection stand.

3

other questions?

4

TERESA GAUGER:

Does the board have any

Teresa Gauger ZBA.

When

5

you did these studies, were there different age

6

groups of people that you did it on?

7

very young or seniors?

8
9

Like the

DR. ELLENBOGEN: That's a very good and
very important question.

And I just want to

10

remind you, the Health Canada study, I didn't do

11

the Health Canada study.

12

scientist who reported to you what they did.

13

did the study Massachusetts looking at all of the

14

science that was available.

15

Canada study is the study that came more recently.

16

In that study, they didn't look at kids.

I am a doctor and
I

And then the Health

17

They looked at adults between the ages of 18 to

18

79.

19

children.

20

So, they didn't report any information on

TERESA GAUGER:

In that study also, did

21

they study people with preexisting health

22

conditions such as vertigo or motion sickness?

23

That type of thing?

24

study, do you know?

Were they included in that
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DR. ELLENBOGEN: They included everybody.

2

So, this was literally, what makes this study so

3

remarkable, is unlike most studies, when they sent

4

out the mailing saying would you be willing to

5

participate, they had almost 80 percent

6

participation, meaning they captured almost the

7

entire population that was living near the

8

turbine.

9

in a general population was represented in that

10

So, it was everything that would happen

sense here.

11

TERESA GAUGER:

12

KIM HOLMES:

13

Okay.

Okay.

Thank you.

Marty, do you have a

question?

14

MARTY CLINCH:

Marty Clinch,

15

C-L-I-N-C-H.

16

wrap myself around the science behind the turbine

17

itself.

18

vibration that is caused by the blades or the

19

turbine body itself?

20

ZBA.

Yes, I do.

As Jerry said, I'm trying to

You talk about vibration.

Is this the

DR. ELLENBOGEN: I'll answer that in two

21

ways.

It's a good question.

It's any and every

22

vibration that the turbine produces, whether it's

23

the blade or the motor or even the wash of wind

24

that's coming off of the tip of the blade.
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Everything that the entire structure produces.

2

MARTY CLINCH:

Okay.

And how far away

3

were these vibrations studied?

Was it right up

4

against the surrounding turbine?

5

a distance that you studied it?

6

to understand where that study was taken.

7

DR. ELLENBOGEN: Yeah.

Or was it there
See, I'm trying

That's a good

8

question.

They literally took, imagine one

9

turbine was here and they took all of the houses

10

that were, residences, that were as close as

11

possible to that turbine.

12

distance where that turbine was no longer

13

considered perceptible; where the sound was less

14

than 25 dBA, whisper quiet.

15

the middle of that was sort of fair game.

16

And then out to a

So, and everything in

The reason why the 46 dBA was the

17

maximum sound pressure level that they studied is

18

because that was the maximum sound pressure level

19

that anybody experienced.

20

they sort of started showing health effects above

21

and beyond that.

22

experiencing a sound level higher than that

23

pressure.

24

It wasn't as though

There was no resident that was

MARTY CLINCH:

Okay.

One other
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question.

2

any of the farm animals or wildlife in the area,

3

or did you study that?

4

What effect did your studies have on

DR. ELLENBOGEN: I have to confess,

5

that's out of my -- it wasn't studied in Health

6

Canada.

7

as a physician.

8

today that can address that.

9

can't.

10
11

It isn't an area that I've ever looked at
But hopefully there's somebody

MARTY CLINCH:

I apologize that I

Very good.

Thank you.

Appreciate it.

12

KIM HOLMES:

Kim Holmes, just a quick

13

question along the same line as Teresa Gauger.

14

Your Health Canada study, it does show ages 18 to

15

79.

16

outside of that on children?

Do you know of any studies that were done

17

DR. ELLENBOGEN: To the best of my

18

ability, I don't know of any study that was done

19

on kids.

I know there was --

20

KIM HOLMES:

21

DR. ELLENBOGEN: I mean, the answer I

22
23
24

Thank you.

think is no.
KIM HOLMES:

All right.

Is there

anybody else on the board that has any further
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questions of Dr. Ellenbogen?

2

interested parties?

3

state your name, spell it, and then your address,

4

please.

5
6

No?

All right.

Do we have any
Go ahead and

MR. STOKES: Michael Stokes, S-T-O-K-E-S.
409 Carlot Court, Washington, Illinois, 61571.

7

Do I need to be sworn in?

8

KIM HOLMES:

9
10

sworn in.

No, you don't need to be

You are just asking a question.

You

are not testifying.

11

MR. STOKES: Oh, okay.

Yes, Doctor, are

12

you familiar with the World Health Organization,

13

their changing their setback rules on the

14

windmills overseas in Germany and England and

15

those countries?

16

DR. ELLENBOGEN: I'm very aware of the

17

World Health Organization.

18

recent position, and I would be glad to comment on

19

it from their most recent paper in 2018.

20

there's something specific that they are doing in

21

Germany that you want me to address, I would be

22

happy to.

23
24

And I do know their

If

I don't know of anything in particular.
MR. STOKES: So do you know that they're

changing their setback distances or moving the
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windmills farther out?

2

DR. ELLENBOGEN: I don't know what

3

they're doing in Germany for setback.

But I do

4

know the position of the World Health

5

Organization, and was really discouraged to note,

6

as they note in their own document, that in making

7

their policy position that they didn't take into

8

account the Health Canada study, which is really

9

remarkable given that their position came out in

10

2018 despite the fact that Health Canada was

11

published in 2016.

12

document, in the very document that gave their

13

policy, that we acknowledge that we're missing the

14

Health Canada, and we didn't have time to evaluate

15

it.

16

but credible on the wind turbines from my

17

perspective.

18

question, I don't know what they're doing in

19

Germany.

And they said in their own

So, I think their position has been anything

But to answer direct to your

20

MR. STOKES: Thank you.

21

KIM HOLMES:

Do we have any more

22

interested parties that have questions for this

23

witness?

24

Seeing none, thank you very much
(Witness excused. )
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2

KIM HOLMES:

All right.

Mr. Keyt, do

you have your next witness?

3

MR. KEYT:

Yes, the next witness is Dan

4

Underwood discussing aviation.

5

is Mr. Underwood is up on the screen.

6

exhibit, by the way, is Exhibit No. 20.

7

KIM HOLMES:

My understanding

Is he up yet?

His

Would you

8

prefer to be sworn in or affirmed.

9

Mr. Underwood, would you do a sound check for us,

10

please?

11

(Witness sworn. )

12

KIM HOLMES:

13

Mr. Underwood?

Please state your name and

spell it and then your address, please.

14

MR. UNDERWOOD: Sure.

15

Underwood.

16

U-N-D-E-R-W-O-O-D.

17

D-A-N-I-E-L.

My name is Daniel

Underwood, as it sounds.

Our work address is 5400 Shawnee Road,

18

S-H-A-W-N-E-E, Suite 304, in Alexandria, Virginia.

19

Zip code 22312.

20

KIM HOLMES:

All right.

If you would

21

like to go ahead and start your presentation,

22

please.

23
24

MR. UNDERWOOD:

Great.

your time again to the board.

Thank you for

I appreciate being
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able to speak to you again.

I work for a company

2

that is first and foremost an aviation company,

3

and in that company we're all passionate about air

4

space, airplanes and all things aviation.

5

Capitol Airspace Group, we provide

6

analytic, strategic and advocacy services to

7

airports, communities and commercial developers

8

around the country and even internationally.

9

the main goal of our company is to be able to

And

10

strike a balance between preserving the national

11

air space system and the need for economic

12

development.

13

The company has been around and has been

14

working on air space projects for over 20 years

15

now.

16

aeronautical studies with the FAA.

17

two in filing only behind Florida Power and Light.

18

And Florida Power and Light, the only reason they

19

have so many filings is really because they file

20

for every telephone pole within the State of

21

Florida.

22

And we have filed over 60 thousand unique
We are number

We have worked on over 1,500 obstacle

23

evaluation projects around the country, and again

24

internationally.

And right now we're working on
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over 400 projects and about

2

three-quarters of those are wind projects.

3

As a company we don't advocate for

4

projects that we believe are contrary to the

5

national air space system.

6

background I'm a project manager in military and

7

offshore lead for Capitol Airspace.

8

Point graduate.

9

mapping, charting and geodesy.

Specifically, in my

I'm a West

Have a bachelor's in science in
Have a minor in

10

systems engineering and was on the dean's list at

11

West Point.

12

helicopter pilot and served for six years in

13

various leadership positions and in support of

14

special operations.

15

and over 600 of those were using night vision

16

systems.

17

primarily Government and Special Operations Forces

18

from 2004 to 2009 and was responsible for

19

coordinating various ground and air security

20

elements for national special security events,

21

including Super Bowls, national party conventions,

22

a papal visit and a presidential inauguration.

23

have also worked with high profile overseas events

24

including the 2006 Turin Winter Olympics.

Proceeded to become an Army

Have over 900 flight hours

I worked in the GIS industry for
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I then began work with the state

2

department and worked in designing new air space

3

and coordinated new operations, air operations in

4

foreign countries with US forces, state department

5

activities and foreign forces through about 2017.

6

I began work then at Capitol Airspace in

7

2018 and I work primary with wind and other tall

8

structures projects to see them from initial

9

concept all the way through to final

10

determinations of no hazard with the FAA and then

11

with other Government agencies as needed.

12

presented at national wind energy conferences and

13

have testified and briefed at several local

14

airports, and with state and local boards and

15

committees, including this one, in 2019.

16

I

A few things that I like to go through

17

in my presentation.

Just wanted to go through the

18

filing process with the FAA, and where the Panther

19

Grove project is in this process.

20

through a few of the VFR flight rules and weather

21

minimums and how that affects some of the local

22

airports in the area.

23

as the Woodford County tall structures ordinance.

24

We will focus a little bit on the air field for

Going to go

The IDOT standards, as well
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Mr. Unzicker.

2

end to speak about aircraft detection lighting

3

systems, and then NTSB, the National

4

Transportation Safety Board safety data as it

5

relates to wind turbines.

6

And then I do have some time at the

So really, a lot of what I want to focus

7

on this evening is does the FAA consider aviation

8

safety as part of its determination of no hazard

9

process?

10

And the answer to that is a resounding

yes.

11

You can see what the joint order says in

12

paragraph 5-1-3, it says the prime objective of

13

the FAA in conducting aeronautical studies is to

14

insure the safety of air navigation and efficient

15

utilization of navigable air space by aircraft.

16

It doesn't talk about economics or anything like

17

that.

18

the utilization of the air space efficiently.

But it's the safety of air navigation and

19

So I'm going to keep coming back to this

20

throughout the evening in my talk, but those are

21

the two things.

22

utilization.

23

Woodford County, but also users throughout the

24

country.

The safety and the efficient

Really, that's not just the users of
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I think it's important to note there are

2

nationwide aviation standards that are applied by

3

the FAA and not a patchwork approach of standards

4

where there's different localities that may have

5

different guidelines and rules.

6

inherently going to cross those boundaries between

7

the areas, and in order for overall safety,

8

aviation safety, to be maintained, the FAA has

9

seen to it to apply those standards nationwide.

Flying is

10

We can see that when we look at markings at

11

airports.

You have got obstruction marking and

12

lighting.

Charts and procedures.

13

standard operations at a national level.

14

All have

The FAA in various ways for about 90

15

years has a host of experts in their respective

16

fields that have been enlisted to design and enact

17

those obstruction standards, use the procedures,

18

the methodology, the studies, the operations and

19

hard science that backs up those standards which

20

has ultimately led to implementation of

21

established aeronautical standards and practices,

22

and we now have the safest, this is the safest air

23

space in the world.

24

Again, safety and efficiency.

So, the question may be asked at some
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point, or you may be thinking it, are having

2

additional local rules safer and more efficient?

3

And I think the only way you can answer

4

that in the affirmative is if you can demonstrate

5

that that same rigorous study and academic

6

exercise has been applied to the design and

7

implementation of those other rules; just as the

8

FAA has already done.

9

So I'll break it down, and I have an

10

analogy.

11

be making these decisions solely?

12

pilots really are only part of the aviation

13

community.

14

the aviation community that have other aspects and

15

roles that are important.

16

I am a former pilot, but should pilots
No.

Because

You have got other people that work in

So pilots normally would not have

17

experience in all these various facets of

18

aviation.

19

probably relates to everyone in the room.

20

probably have driven many thousands of hours in a

21

car.

22

plus thousand hours in a car in a lifetime, but

23

that doesn't make me qualified to build a road or

24

set speed limits or know the appropriate turn

To put it another way, and I think this
You

I guesstimated I have driven probably 20
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radius and banking on a curve or where to put

2

guard rails.

3

something is safer, doesn't necessarily make it

4

so.

5

So just because a pilot says

So as I mentioned before, this is where

6

the FAA, with that host of experts through all

7

these different fields, they have done this hard

8

work for many years.

9

So now you are probably thinking like,

10

okay, you are a pilot, why are we talking to you

11

tonight?

12

team, we have expertise and background, and what

13

we do at Capitol Airspace is a very niche field of

14

aviation.

15

all that we do.

So, as part of Capitol Airspace, our

And it's obstacle evaluation.

16

This is

As in any organization, you have

17

different people with different areas of

18

expertise.

19

have general aviation and military pilots.

20

also have air traffic controllers.

21

specialists.

22

aeronautics, air traffic management and safety

23

management.

24

And yes, some of us are pilots.

We
We

We have GIS

We have staff with senior degrees in

My expertise is really only enhanced
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with the collective understanding and the broad

2

experiences in the aviation community.

3

here with a range of our team's knowledge to

4

discuss the few items this evening.

5

And I'm

Additionally I think at Capitol Airspace

6

we have extensive contacts with the FAA's

7

obstruction evaluation group, the OEG.

8

the group that conducts all of the evaluations for

9

all the tall structures in the United States.

They are

So,

10

I believe it's safe to say that we have a finger

11

on the pulse of the daily decisions that are being

12

made and how it affects aviation.

13

project's case, the wind turbines in the national

14

air space system.

15

And in this

The next, this is just the map of the

16

layout of the turbines.

17

fixed wing airfields in the area.

18

highlighted in green are FAA and IDOT permitted.

19

And then there's a couple that we have that are

20

not FAA or IDOT permitted highlighted in red.

21

And the local heliport
The ones

Let me go through the FAA aeronautical

22

study process.

And this is applying to every

23

individual wind turbine; it goes through

24

individually with each of these, each of this
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process here.

2

wind farm or an entire project.

3

individually turbine by turbine because air space

4

can change foot by foot.

5

So, it's not looked at as an entire
It's looked

So the first thing that the proponent

6

does is to file this FAA form 7460-1 for each of

7

those individual turbine locations.

8

starts a review process and goes through FAA and

9

DoD offices.

That then

Then eventually you get to initial

10

findings that are provided in a notice of presumed

11

hazard.

12

Instead of calling it a notice of

13

presumed hazard, it's really a notice of

14

preliminary findings.

15

comes back and tells you what potential issues

16

there might be, and what we might need to start

17

looking at.

18

It's the first time the FAA

So the first step with the FAA, every

19

structure is going to receive a unique

20

aeronautical study number, an ASN.

21

you see when you see, it's usually the year, it's

22

going to be a WTE, in this case in Illinois then

23

there's usually a four or five digit number.

24

then it says OE at the end, so the obstruction

That's what
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evaluation.

2

Once it's filed, it goes into this

3

initial review period.

4

offices within the FAA and outside of the FAA

5

review and respond to the case.

6

a listing of some of the offices; but you've got

7

instrument flight procedures, the airports, flight

8

standards, tech ops, frequency management, and

9

then you have got Homeland Security and the DoD.

10

And that's where multiple

So, this is just

Once all of those offices have come back

11

and responded in that initial review, the FAA is

12

going to issue that notice of presumed hazard.

13

Those notices don't indicate an impact on safety

14

or a significant impact on air traffic operations

15

at this point.

16

the FAA is using to notify the developers that

17

something may require, or that it's going to

18

require additional study and further aeronautical

19

study.

20

It's really just the method that

So we'll go through what that looks like

21

then.

So we've gotten to the point of filing to

22

the notice of presumed hazard.

23

to go from the notice of presumed hazard all the

24

way through determination.

And then you want
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So there's a further study and a public

2

comment period; whether there's any mitigations.

3

And then there's final determinations ending as we

4

get into the construction and as-built side.

5

So the further study and public notice

6

is presented after the notice of presumed hazard

7

is issued and the proponent then comes back to the

8

FAA and asks for this further study period.

9

a 37 day public comment period and the FAA

It's

10

solicits feedback from the flying community for

11

that.

12

literally postcards that get mailed out to the

13

local proponents, whether that's airports, local

14

administrations, for their comments.

15

they're valid aeronautical comments, the FAA would

16

review those.

17

see in step five, if the comment then gets into

18

the determination of substantial adverse effect or

19

not.

20

national air space system?

21

that a significant volume of aircraft operations?

22

And there's a couple things that we can get into

23

later if we need to.

24

for there.

How that works is, in some cases there are

And if

And really it comes back to what we

So, is there an adverse effect on the
And if there is, is

But we will just leave it

Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
543
1

If "no" is answered to the step five,

2

then you would potentially have a determination of

3

hazard.

4

you get a determination of no hazard.

5

But, if there's everything is okay, then

Once a determination of no hazard is

6

issued, that's no substantial adverse effect, the

7

FAA is going to issue those.

8

each individual location.

9

petition period that allows again for comments and

And again, it's for

Then there may be a

10

valid aeronautical comments to come back to the

11

FAA.

12

relook at some part or parts of the study.

13

But after the petition period is

And if there are, then the FAA may have to

14

completed, then the FAA's determinations are

15

affirmed and those determinations are then valid

16

for an 18 month period.

17

months, so for about 17 months, if the developer

18

needs to request an extension, they can.

19

one time extension.

20

entire process again.

21

they're then allowed the extension, it would be

22

another 18 months.

23

refile completely if you needed to keep the

24

determinations active in a certain area.

At the end of that 18

It's a

But it goes through this
And at that point if

After that, you would have to
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So next we will get into where is the

2

project and where does it stand in the FAA

3

process?

4

determinations of no hazard, there were 62 initial

5

filings that were submitted to cover the area in

6

June of 2019 at 699 feet AGL.

7

received determinations of no hazard.

8

August we had 24 turbines at 649 feet that were --

9

so the FAA circularized all these structures to

So, we had based on previously issued

All of those
And then in

10

all the known aviation and nonaeronautical

11

interests

12

public comment period.

13

of objection received.

as they talked about before in that
And there were no letters

14

So currently as part of looking at the

15

change in the layout and how maybe reconfiguring

16

some things in the layout, the project has 72

17

turbines additionally filed with the FAA and

18

they're in work-in-progress status at this point.

19

They were filed on the 27th of October.

20

they're filed at 698 feet.

21

And

Given the height at 698 feet, there are

22

not any additional FAA aviation impacts that are

23

expected that were not resolved with the previous

24

determinations of no hazard.

In other words,
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these new filings should not have any issue going

2

through to determinations of no hazard with the

3

FAA.

4

We do anticipate, I think as part of the

5

project in some of the discussions I've had, it

6

looks like there may be additional applications

7

could be filed for some turbines during the

8

hearings, and the plan would be to have those

9

filed by the 15th of December in just a week or

10
11

so.
So the next thing I want to get into

12

really relate to the VFR operations, and this gets

13

into what the next step, next part of the

14

presentation as we talk about the heliports and

15

airfields in the area.

16

So 14 VFR, the code of Federal

17

regulations, part 91, and the general operating

18

and flight rules gets into the different segments

19

here of VFR flight.

20

First thing, the pilot has to be able to

21

operate the aircraft visually.

So be able to see

22

the ground and visually avoid obstruction and

23

other aircraft.

24

And it speaks to other than congested areas and

There's minimum safe altitudes.
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altitudes of 500 feet above the surface.

2

are not to operate aircraft closer than 500 feet

3

to any person, vessel, vehicle or structure.

4

then the pilots are required to see and avoid

5

obstacles and other aircraft.

6

everything is visual here with VFR.

7

do want to hone in on these items.

8

important as we get into the airports and if

9

there's any questions later.

10

And you

And

So again,
So I think I
This may be

Then speaking to the weather minimums of

11

flight with VFR in Class C air space, which is

12

what would be over the area here, it's less than

13

1,200 feet; it's one statute mile and then clear

14

at clouds.

15

there's no public airport or tower clearance that

16

you could operate under special VFR because it's

17

only allowed at airports with Class B, C or D and

18

a control tower.

19

Then there's no provision here because

So I believe most everyone on the board

20

should be familiar with the IDOT aviation

21

standards.

22

14, which is the state policy that speaks to

23

aeronautics and the promotion and development of

24

airports in the State of Illinois.

The 92 Illinois Administrative Code

There's two
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sections that are especially relatable to what we

2

are speaking of.

3

with restricted landing areas.

4

14 in the 800 series for heliports and vertiports.

5

Section 14 in the 700 series
And then Section

With that, the project and the Panther

6

Grove filings meet and exceed these IDOT aviation

7

setback requirements.

8

project as it is right now meets and exceeds the

9

IDOT aviation requirements.

10

So again, the Panther Grove

And just for reference, if we need to

11

look at these later or anything, these are the

12

main graphics that speak to restricted landing

13

areas, dimensional standards.

14

the heliports.

And then next for

15

The next, this really shows the design

16

criteria for the different zones in the Woodford

17

County tall structures ordinance.

18

be for both the airports and fixed wing restricted

19

landing area zones and heliports.

20

main thing, I won't bore you with the details of

21

what the ordinance says, but I think the key thing

22

that we want to speak to here is that there's

23

language within the ordinance that allows the

24

ability to issue variances.

And this would

I think the
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And I think going through this

2

discussion, we have talked about safety, we have

3

talked about all these other issues.

4

and then there's also the efficiency factor.

5

But, safety,

The ability for your ordinance to issue

6

a variance tells us that the surfaces that are

7

spoken to at airports and heliports are not what

8

ensures safety, because if they did then the board

9

would not issue variances.

But, you can.

And

10

we've seen variances issued in the past, which was

11

a smart addition to allow this variance provision

12

in the ordinance.

13

what we see across the US and other localities.

14

By issuing a variance, you are not opening up the

15

aviation world to the Wild West in Woodford

16

County, because it's not like the FAA standards

17

are going to stop existing.

18

IDOT standards.

19

It's also very congruent with

Or the same with the

They are still in place.

Moving on, we will detail just a few of

20

the heliports and private airfields that are

21

within and near the boundaries of the project.

22

As shown in the previous slide, the

23

heliports need two approach and takeoff pads that

24

are 500 feet wide at the end and 4,000 foot long
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paths.

What we show on this graphic here is the

2

Quiram heliport and the orange dotted line is

3

4,000 feet away from that.

4

there's multiple ways to provide for those two

5

approach and takeoff paths at the Quiram heliport.

6

So, as you can see,

Next we've got the heliport for JERRY

7

LAY.

Just as with that heliport on the previous

8

slide, there's no turbines present within that

9

same, the orange dashed 4,000 foot area around the

10

heliport.

11

provide for those approach and takeoff paths.

12

So again, there's multiple ways to

Next, we have got the Burroughs

13

airfield, or Barnstorm field.

14

10,000 foot buffer is applied, and that's what the

15

orange dashed line denotes here.

16

turbines are in compliance with the IDOT and

17

Woodford County tall structures ordinance.

18

this case, in the case of the project, I have been

19

made aware that three additional turbines have

20

been removed.

21

62, 63 and 64.

22

north.

23
24

For airports a

All of the

In

Those are marked there with the Xs,
And T 61 has been moved to the

So I'd like to focus a little bit more
on this airfield for Mr. Keith Unzicker.

And I'm
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not sure, he might be in the audience this

2

evening.

3

tall structure ordinance variance conditions.

4

had the opportunity yesterday to discuss with Mr.

5

Unzicker his flying experience and some of the

6

project plans.

7

establish an area that he believes is safe for the

8

operation of his two aircraft.

9

turbines are all mitigatable risks in his mind and

And the consideration to also meet the
I

And Mr. Unzicker plans to

The nearby

10

do not exceed any IDOT aviation requirements.

A

11

private use is important because it's a private

12

use airfield.

13

airport, in FAA terminology means that other users

14

of the airfield would have to receive permission

15

to take off and land.

In the context of a private use

So it's not a free-for-all.

16

Mr. Unzicker has taken a look at this

17

where the turbines are around the airfield, and

18

he's actually conducted in our discussions

19

yesterday, spoke of conducting recent flights in

20

the area with wind turbines in mind.

21

created several "what if" situations.

22

words, the mission plan; mission planning and

23

mitigating risks, which is what pilots should be

24

doing before every flight.

And had
In other

Ultimately, I think
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what could Mr. Unzicker not do tomorrow if wind

2

turbines were present, that he can't do today?

3

And the answer to that is, nothing.

4

If the owner of the airport is saying

5

that they can continue to operate safely and

6

efficiently, and the setback requirements are met

7

for IDOT, is there really an issue and a reason

8

not to be able to provide for variance?

9

So, this is the airfield for Mr.

10

Unzicker, and some of the 20:1 surfaces.

11

depicted what the 20 to 1 surface for the FAA

12

looks like, and also what it looks like for the

13

Woodford tall structures ordinance.

14

some recent discussions as well, that there may be

15

a potential move for turbine 25 to the southeast

16

to better accommodate Mr. Unzicker's procedures,

17

which I am about to show you some of these that

18

he's already taken a look at and shared with us.

19

So we

I am aware of

So this was the emergency planning slide

20

that he, Mr. Unzicker, provided to us.

And again,

21

this is showing takeoffs from both the north and

22

the south end of his runway.

23

would look at as a low altitude emergency area for

24

both of those takeoffs.

And showing what he

And then also what he
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would do if he was taking off and then proceeding

2

on to the west.

3

And basically the altitude that he

4

thinks he would be at, you know, towards the end

5

of the runway and then moving westerly if he were

6

to try to then come back and had to make a landing

7

on the county road that's there.

8

reminder, I'll go back one slide here, at the end

9

of the runway and across the street really from

Just for a

10

Mr. Unzicker's house is a cell phone tower.

11

the 265 feet ADL.

12

to coming off to his left if he's flying to the

13

south, making his departures mostly to the west.

14

It's

That really limits him already

Next, Mr. Unzicker provided this graphic

15

for arrival planning to his airport.

16

the north it's either you can come straight in.

17

There's no obstacles or turbines that are planned

18

at least for now in that direction.

19

Really from

But then he made references for coming

20

in from the east, also from the south, and then

21

from the west and the north.

22

basically use a modified traffic pattern.

23

then make a base and a final approach into the

24

airport.

And how he would
And
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And then finally Mr. Unzicker provided a

2

graphic for departure planning.

So how would he

3

do departures from his airport?

Again, going to

4

the north it's very easy; you can go straight out.

5

Once you get to an appropriate altitude you can

6

make turns in any direction.

7

plans to basically start a left, a climbing left

8

turn that allows him to get up to about a thousand

9

feet AGL if he was then going to fly to the east

10

or the south, which will then provide him plenty

11

of clearance over the turbines.

12

will be climbing to get over the turbines with no

13

issues.

14

the west.

15

In the south, he

Or at least he

And then also to be able to transit to

So, I think again with the approaches,

16

departures and emergency planning, Mr. Unzicker

17

has already looked at this.

18

flights essentially to look at these things and be

19

able to put pen to paper.

20

mind of what he would do in these various

21

situations already.

He's done some test

So he has procedures in

22

Next, I would like to speak for a few

23

minutes on aircraft detection lighting systems.

24

We just called it ADLS, so if I use that acronym,
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that's what that means.

2

for marking and lighting, the AC 70/7460-1Mike.

3

There was a recent version just about three weeks

4

ago that came out on the 16th of November.

5

just describes the FAA standards for marking and

6

lighting structures to promote aviation safety.

7

Within that advisory circular, there's Chapter 10

8

which speaks to aircraft detection lighting

9

systems.

10

The FAA advisory circular

It

Aircraft detection lighting systems are

11

the only FAA approved light mitigation system

12

that's approved by the FAA.

13

Within that, there's Chapter 10, speaks

14

specifically to the ADLS systems.

15

Again, ADLS is it.

With that, the ADLS system is going to

16

use a center based or radar system that detects an

17

aircraft as it approaches the obstruction or group

18

of obstructions.

19

volume of air space, it's going to activate the

20

lighting system until it's no longer needed by the

21

aircraft.

22

to light mitigate, is to reduce the impact of that

23

nighttime lighting on nearby communities,

24

migratory birds.

Once an aircraft enters into a

The goal of an ADLS system, or be able

And it extends the life
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expectancy of the obstruction lights themselves.

2

At Capitol Airspace we've seen specific reductions

3

in the on-time, the time on that the lights are

4

going to be on for lighting of a wind farm when

5

ADLS systems have been installed.

6

ways that we can test for that early before the

7

system might be installed just looking at the air

8

traffic.

9

been installed, we see significant reductions in

10
11

And there's

And even then after the systems have

that on time of the lights.
This is just a quick graphic here or two

12

that show what that system would look like.

13

the lights have to be activated when an aircraft

14

reaches this volume.

It's a three-dimensional

15

volume of air space.

So, laterally from the

16

turbines, there's a three nautical mile minimum

17

distance that that volume has to cover.

18

has to be 1,000 feet vertically above the tip

19

height as a minimum for that area.

20

So

And there

So, what I have depicted in the graphic

21

here is that orange area would be that

22

three-dimensional volume.

23

got your ADLS radar system, and you have got your

24

wind turbines.

And inside that, you've

So as an aircraft is flying around
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at night, then it's outside that volume, then the

2

lights are going to be off.

3

like I mentioned before, that is going to be the

4

majority of the time.

5

probably the majority of the time in this area,

6

given the air traffic in the area.

7

And as we've seen,

I would think that's

So, what happens when an aircraft then

8

enters that volume?

Is the lights would turn on.

9

The aircraft detection lighting system radar is

10

going to pick up that aircraft and it's going to

11

turn on the lights.

12

laterally or vertically, the lights are going to

13

turn on.

14

until that aircraft departs the area.

So if it enters either

And then they're going to remain on

15

So that means there's probably some

16

questions then about what happens?

What happens

17

if?

18

into these systems.

19

marked into the advisory circular, and it's what

20

the -- there's three vendors that are FAA approved

21

to provide these systems in the United States

22

currently.

23

The ADLS will remain on while the aircraft is

24

within the volume of air space.

So, there's several fail safes that are built
And it's what the FAA has

They all have these systems available.

But if the track
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is lost, the lights are going to remain on for 30

2

minutes.

3

allow the aircraft to leave the area, and this

4

would either get picked back up by the radar, or

5

ideally they are going to be far enough away that

6

they're well outside of what the system is going

7

to be looking for.

8
9

And that 30 minute time frame is to

If any component in the system fails,
the lights are automatically going to turn on.

10

And then within the systems there's a

11

communications and operations status that is

12

remotely checked every 24 hours at a minimum.

13

the radar cross-section then that has to be able

14

to be provided is one square meter.

15

systems have to be able to pick up on that

16

aircraft that enters that volume of air space with

17

a cross section of one square meter which would

18

cover small general aviation aircraft to much

19

larger aircraft as well.

So,

So the

20

So, how do you get ADLS approval?

So

21

the approval of an ADLS system is looked at

22

case-by-case by the FAA.

23

lighting change request to the FAA.

24

it's modifying or adjusting, the FAA can modify or

You file a marking and
And basically
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adjust or deny that application for ADLS based on

2

a variety of factors.

3

are to airports.

4

there's military training nearby.

5

all go into that review.

6

It can be how close they

If there's flights nearby.

If

Several things

What we've talked about, and I've spoken

7

with Tri-Global here, pending an FAA approval of

8

an ADLS system, Tri-Global is committed to

9

installing one at the site if the county approves

10

it.

11

full-time lighting, then the project would

12

accommodate that as well.

13

If the county would rather there would be

I think based on past experience with

14

working with these systems around the country, and

15

also with ADLS applications, and the

16

considerations around the Panther Grove project, I

17

do not anticipate that the FAA would deny the use

18

of an ADLS system for the project.

19

Lastly, I just wanted to focus on one

20

piece with the National Transportation Safety

21

Board safety data.

22

one incident that was related to a wind turbine.

23

And the findings really within that incident by

24

the NTSB where the probable cause was pilot error.

Since 2000 there's only been

Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
559
1

So, with that, now there's over 57,000 utility

2

scale wind turbines in the United States and more

3

being put up every day.

4

the American Wind Energy Association.

5

So that's per AWEA data,

So really, the way the FAA has designed

6

these systems for marking and lighting, the way

7

they have looked at it even whether it's ADLS or a

8

regular marking and lighting situation where the

9

lights are on all the time, there's only been this

10

one incident since 2000, and more and more wind

11

turbines are going up every day.

12

I think one last thing that I missed in

13

my notes here, I think I missed -- no, that's

14

fine.

15

thank you for the opportunity to present again to

16

the board.

17

time.

18
19

So, I think that's it.

And am open for questions at this

Thanks.
KIM HOLMES:

Thank you.

Do you have any

questions at this time?

20

MR. HEIL: Yes, I'm John Heil, I'm Andy

21

Keyt's partner.

22

questions if I could.

23

QUESTIONS BY MR. HEIL:

24

With that, I do

Q.

I have a couple of brief

Mr. Underwood, you have a slide
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entitled, "Unzicker Airfield Considerations".

2

wondering if you could flip back to that by

3

chance.

4

All right.

I'm

I think possibly during your

5

presentation you kind of glossed through this a

6

little bit.

7

a little more insight into what you learned from

8

Mr. Unzicker as far as what's on this slide.

9

A.

I was wondering if you could provide

Sure thing.

I did, I spoke to my notes

10

but I didn't really go through a few of the things

11

here.

Apologies for that.

12

Per Mr. Unzicker, and in the

13

conversation, he's a 12,000 hour plus pilot.

He's

14

probably flown as much as I've driven almost.

15

majority of his takeoffs and landings, he noted

16

are to the north end of his runway, which I think

17

is critical because that's away from the wind

18

turbines.

19

went through in the following slides here all

20

avoided the wind turbines in those depictions that

21

he provided.

22

discussed really had no housing within those

23

paths.

24

there's low housing density in this particular

The

The approaches and departures that I

The emergency planning that he

And a lot of that is really because
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area.

2

One thing that he did note as well, if

3

the ZBA would require it to obtain approval, he

4

would plan to remove his airfield from FAA VFR

5

sectionals.

6

potential VFR emergency landing possibility as

7

people would see that on the charts.

8

owns the two different types of aircraft.

9

I mentioned he owned two; but that's what he owns,

10

And that would then eliminate the

And then he
I think

a Mooney M 20 and a Culvert Cadet.

11

So I think with all that, this meets

12

that tall structure ordinance conditions.

13

got the executed waiver.

14

determination, then he's got IDOT approval.

15

there anything else you would like me to cover

16

that I missed there?

17

Q.

He's

He has obtained the FAA

Just for the purpose of clarification,

18

can you explain what a VFR sectional is, or a

19

sectional chart?

20

A.

Was

Sure.

It's the map or chart that would

21

be used when you're doing flight planning for

22

visual flight rules, flights.

23

pull that sectional up, Mr. Unzicker's field is

24

present currently.

With that, if you

It says 1IL9.

I think it says
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Unzicker next to it.

And that particular, that

2

annotation, would potentially be removed if the

3

board required it.

4

that.

5

built, those wind turbines would be placed on to

6

the map as an area.

7

flight wind turbines and these wind farms, the

8

areas of the wind farms are potential navigation

9

aids.

Mr. Unzicker has spoken to

And also as the wind turbines are then

And if anything, for VFR

I mean, they are helpful as being able to

10

determine where you are in the proximity of other

11

airports and roadways and things like that to

12

those wind farms.

13
14

MR. HEIL: I have no further questions.
Thank you.

15

KIM HOLMES:

Teresa, you have a

16

question?

17

QUESTIONS BY TERESA GAUGER:

18

Q.

Teresa Gauger, ZBA.

This is referring

19

to the ADLS; are you familiar with the Terma brand

20

of the ADLS?

21

A.

So, yes, ma'am.

By name and by

22

virtue -- we don't advocate for any one particular

23

system at Capitol Airspace.

24

are three particular, there's three companies that

As I mentioned, there
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have FAA-approved ADLS systems.

2

them.

3

third.

4

process with Terma, we have done that on other

5

projects, yes.

6

Terma is one of them.

De Tect is one of

And Vestas is the

So yes, as part of working through the

Q.

Okay.

It's in our binder that that's

7

for the Panther Grove wind farm.

8

used that.

9

States are currently using an ADLS system?

10

A.

That's why I

How many wind farms in the United

I don't have an exact number.

I can

11

tell you that there are certain states that have

12

it as a requirement.

13

So, any new project I believe since 2018 in North

14

Dakota is required to have an ADLS system

15

installed.

16

-- I believe they may have changed the date this

17

year because of COVID, I believe it's 2021, had to

18

retrofit to an ADLS system.

19

state that's going to ADLS.

20

For example, North Dakota.

In older wind projects, by the end of

So, that's an entire

From our experience in Capitol Airspace,

21

we have done several dozen applications for

22

projects.

23

implemented or not is up to the project and the

24

local board.

And whether they actually get

So we may not be aware of that.
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But, they may have approvals for a system if they

2

decide to use that.

3

I can speak to then in the offshore

4

community, and there's -- we work on all of the

5

offshore projects on the East Coast at this point.

6

There's 14 locations there, and every one of them

7

is going to be working with an ADLS system.

8
9

Q.

Thank you.

One more question.

reference to your experience with night vision

10

goggles.

11

and using an ADLS system?

12

You made

A.

Have you flown with the night goggles

No, ma'am.

They were not around, the

13

ADLS systems were not around when I was flying.

14

But, I can say that there are -- the military does

15

fly with these night vision systems around wind

16

turbines, and also with ADLS it's one of the

17

provisions that the FAA looks at when they go

18

through the review of whether or not an ADLS

19

system is workable in a particular area because of

20

maybe there's high military operations.

21

I will say too that the Coast Guard

22

specifically does use night vision goggles

23

equipment, especially on the offshore environment.

24

With that, they would be flying immediately around
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wind turbines with that.

2

videos showing them do that around some of the

3

existing offshore wind turbines now.

4

And there's actually

With that, one of the key things in the

5

new marking and lighting advisory circular that

6

came out just a few weeks ago is that all lighting

7

for wind turbines and obstructions needs to be

8

night vision system compatible.

9

vendors that we've spoken to over the last several

And most of the

10

years, they've already implemented the night

11

vision capability into their lighting because most

12

of, if not all the lights, now are going to an

13

LED systems.

14

TERESA GAUGER:

15

KIM HOLMES:

16
17
18

further questions?

Thank you.

Does the board have any

Go ahead, Dean.

DEAN BACKER:
of appeals.

Okay.

Dean Backer, zoning board

Can you hear me okay?

19

MR. UNDERWOOD: Yes, sir.

20

DEAN BACKER:

This may seem a little off

21

track, but could you briefly describe an OH-58 D

22

helicopter to me?

23
24

Is that military?

MR. UNDERWOOD: Yes, it was.
retired a few years ago by the Army.

It was
But, it was
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the observation helicopter that if you remember

2

had the funny little golf ball looking thing on

3

top of the rotor system that we would use to

4

observe targets and laser designated and things

5

like that.

6
7

DEAN BACKER:
answered it.

8
9
10
11

Okay.

Good enough.

KIM HOLMES:

Thank you.

You

No further questions.

Jerry, did you have a

question?
QUESTIONS BY JERRY LAY:
Q.

Jerry Lay from the ZBA. First off, thank

12

you for your service, sir. First question is, I

13

see your resume, you're a helicopter pilot; are

14

you also an airplane pilot?

15

A.

I am not.

I was medically retired from

16

the military from flying at the time.

17

not pursued any further FAA certifications at this

18

point.

19

Q.

20

So you're no longer a current pilot, is

that it?

21

A.

That's correct.

22

Q.

I feel sorry for you.

23
24

So I have

I really do.

I

know how you loved it.
You were a flight instructor also, is
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2
3

that correct?
A.

I was a pilot in command.

I was never a

flight instructor, an instructor pilot.

4

Q.

You were never an FAA flight instructor?

5

A.

No, I was never an FAA flight

6
7

instructor.
Q.

Okay.

Just curious.

Have you, I'm

8

going to speak just momentarily here, I'm going

9

through the pages so bear with me a little bit.

10

You have got quite a dossier here.

11

When it came to the FAA minimums that

12

you stated in here as far as the visibility and

13

obstructions and stuff where we have to be, what

14

you said 500 feet above the surface and the rest

15

of the time no closer than 500 feet to people; is

16

that airplanes and helicopters?

17

A.

There's provisions for helicopters I

18

know to be lower in certain cases.

19

obviously with takeoffs and landings you're going

20

to be lower.

21

obstacles and the nuisance factor that's also

22

taken into consideration, that 500 foot rule is

23

applied.

24

Q.

And especially

But as the rule for avoiding

Okay.

We'll probably talk about that
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again in a second here.

When it said VFR weather

2

minimums, it had to be -- you state here, one

3

statute mile, and that's what we basically see on

4

the ground out of a car I'm assuming; and was that

5

day or night, the minimum visibility?

6

A.

That was daytime.

7

Q.

Airplane or helicopter?

8

A.

I believe it's airplane.

9

Q.

Okay.

10

A.

And again --

11

Q.

What would it be for a helicopter?

12

A.

For a helicopter, it's going to be less.

13

But, I will note that actually for VFR it's going

14

to be the same during daytime.

15

is that the airports, and this is what I talked

16

about early on, the airports and helipads that we

17

have in the project area are not outfitted with

18

lighting, at least to my knowledge.

19

be operational at night.

20

speaking about daytime VFR operations.

21

Q.

Okay.

What I will note

And wouldn't

So we're really just

I hadn't talked about the

22

airstrip yet.

I was just looking at the minimums

23

here.

24

less for helicopters at night.

I believe you're correct, I believe it is
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And as we get into the IDOT private use

2

airport standards there, and it shows the minimum

3

distance from obstacles for -- I guess you also

4

showed this as the private heliport standards.

5

Are those distances there, are those the maximum

6

or minimum distances?

7
8

A.

So let me get back to that slide.

I

believe these are the slides you're speaking to.

9

Q.

Correct.

10

A.

So those, it says clearly those are the

11

minimum effective lengths and minimum distances, I

12

think that it talks about for those specific --

13

the transition areas and the distances and also

14

for the slopes.

15

Q.

Okay.

16

than that?

17

A.

So they could be farther away

Correct?

The obstacles?

Further away, yes, as long as they

18

didn't exceed any of the sloping surfaces and

19

things like that.

20

Q.

Yes.

And as going back to the page with, you

21

just spoke about was the Unzicker airfield

22

considerations, if you want to flip to that page

23

there.

24

Just a couple questions there, please.
I notice there that you addressed it a
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couple times, that he plans to remove his airstrip

2

from the VFR sectional, correct?

3

A.

If the county zoning board of appeals or

4

zoning board decides that in order to obtain

5

approval, then he would consider that.

6

think it's a guarantee that he was planning to.

7

And it's not my decision to make.

8

Unzicker's.

9

ask.

10

So he's probably a better person to

But, from the conversation, it was a

Q.

And you don't know his reasoning behind

that, do you?

13
14

It would be Mr.

consideration that he might.

11
12

I don't

MR. KEYT:

I'll just object to the

relevance.

15

JERRY LAY: Is Mr. Unzicker here tonight?

16

MR. KEYT:

17

JERRY LAY: Okay.

18

asked if he was here.

19

KIM HOLMES:

20

He is.

I can draw him up later.
I'm going to uphold the

objection.

21

JERRY LAY:

I don't need him now.

22

you.

23

QUESTIONS BY JERRY LAY:

24

Next question, I just

Thank

I'm back with you here, Mr. Underwood.

Q.

You mention here that if it does get
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removed, it can be removed from the VFR sectional;

2

how soon would that happen?

3

A.

So, it would depend on where they are in

4

the cycle of redoing those charts.

But, air space

5

changes run about a 56 day cycle with the FAA.

6

by the time, if they're on the front end of that,

7

then it might be closer to four months.

8

could happen fairly quickly.

9

we're looking at how this time line works with the

But, it

Yeah, definitely, if

10

building of the project, I think it could

11

definitely be done before the completion of the

12

project.

13

that.

14

Q.

So

We wouldn't have any concerns about

Okay.

That's the time that, that's the

15

duration of the publication; what's the process

16

for getting that removed?

17

somebody and is that taken off of the chart, sir?

18

A.

Can you just call

That's basically it.

It's a little more

19

complicated, but not very.

20

you would fill out with the FAA and get it removed

21

from the chart.

22

Q.

There's a form that

If it's taken off of the charts, can it

23

still be used as an emergency landing area for a

24

pilot in distress?
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A.

If it's not on the chart the pilot in

2

distress probably would not be looking at that

3

particular area, if that is a viable airfield.

4

Being as the great State of Illinois and this

5

particular part of the state has a lot of

6

farmland, I would be more prone as a pilot if I

7

were still flying that I would land on one of the

8

nice straight long roadways, versus looking at a

9

potentially unknown surface with a grass landing

10

strip.

11

Q.

Okay.

The page, if you advance, please,

12

to where it says the Unzicker airfield emergency

13

planning.

14

or IDOT publications can I find this emergency

15

planning?

16

A.

Perfect.

Where in the FAA publications

Well, the FAA does not account for

17

private use airfields.

So you would not find it

18

in the FAA.

19

the IDOT standards for setback and that's what the

20

hatched areas are showing.

21

setback.

22

would have to refer you to Mr. Unzicker, as he's

23

the one who made those.

24

to, if he believes that this is safe, that he can

In the IDOT, what we're showing is

So the horizontal

Now, as far as the actual drawings, I

But again, it goes back
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do this and he's done this with his aircraft in

2

some of his flights, as I spoke to you earlier

3

this gets into, it's not a safe thing and it's not

4

breaking any of the regulations with IDOT or with

5

the FAA because there's really not any -- then

6

there should not be a concern from a pilot

7

standpoint.

8
9

Q.

Okay.

And in the very beginning, if I'm

not mistaken, did you not state that when it comes

10

to safety that pilots should not make the safety

11

decisions?

12

A.

Pilots aren't the sole persons that

13

should make safety decisions.

14

that.

15

Q.

You what?

16

A.

I do have my notes.

I have my note on

It says, should

17

pilots be making those decisions solely?

18

that's because they are only a part of the

19

aviation community.

20

Q.

I agree.

21

A.

Sure.

22

Q.

A few questions I have there.

No.

And

Let's go to the ADLS, please.

How does

23

this system react if it loses radar contact with a

24

target?
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A.

Sure.

So, if that aircraft track is

2

lost, in the second bullet here the lights remain

3

on for 30 minutes.

4

system from the manufacturers.

5

requirement that's listed in the advisory

6

circular.

7

Q.

And that's built into the
But, it's also a

How does this system know, if it's not

8

tracking, if it can't see an aircraft; if there's

9

one out there and it's not detecting it, is there

10

any kind of a fail safe or built-in test equipment

11

for that?

12

A.

So that's where the communications and

13

operation statuses are checked daily at a minimum.

14

Again, that's another requirement from the

15

advisory circular.

16

and speaking with the vendors, if the radar sweep

17

goes past one or two times, and the track is

18

seemingly lost when the aircraft should be

19

expected to still be within the volume of air

20

space, then the lights would come on and stay on.

But, from my understanding,

21

Q.

Okay.

22

A.

Let me clarify one thing.

23
24

And -The sweep of

that -Q.

The actual lights themselves -- I'm
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sorry?

2

A.

Sir, just one additional point that I

3

wanted to make.

4

few seconds.

5

minute long sweep or anything like that.

6

just a few seconds, and that's dependent on the

7

radar.

8
9
10

The sweep of that radar is just a

We're not talking about a long,

LISA JORDING:
that point?
A.

It's

You want to start over on

We didn't get any of that.

Okay.

Want me to start over on that?

11

Okay.

One quick point that I wanted to add to

12

that.

When I talk about, if the sweep of that

13

radar does not take up the aircraft for -- that

14

sweep is just a few seconds.

15

specific number because they're different for the

16

different radar systems, but it's just a few

17

seconds.

18

two of those sweeps, and it has some knowledge of

19

hey, the airplane should still be within my volume

20

of airspace that I care about, then the lights are

21

going to come on.

22

thing.

23

be -- that the lights might not come on.

24

it realizes that the lights need to come on.

And I don't have a

And if it loses that track for one or

So it's not a minutes long

It's just a few seconds that it would
And then
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Q.

I see.

And the actual lighting system

2

themselves, the lights, these are LED lights and

3

you said they were in compliance, is that correct?

4

A.

Yes, per the latest advisory circular

5

all the lighting has to be night vision goggle,

6

night vision system compatible.

7

spoken to many different vendors over the last two

8

or three years, be it at conferences or telephone

9

conversations, most if not all of them have

And as we have

10

already gone to having those night vision

11

compatible LEDs within the LED light setups.

12

Q.

And I think my last question is, on your

13

handout here you mentioned that if standard

14

full-time lighting is preferred by the county, the

15

project will accommodate.

16

can they decide that later also?

17

A.

Does that mean now?

Or

I'd have to defer that question to the

18

project team.

But, I can speak to it from a

19

process standpoint.

20

out from the FAA, there's a marking and lighting

21

determination that goes with each individual

22

turbine.

23

second filing that goes back in for the FAA to

24

consider whether an ADLS could be approved.

Once the determinations come

In order to file for ADLS, that's a
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takes about two months to get done.

2

could happen all the way up until the first

3

turbine is constructed or even during construction

4

and you want to retrofit to an ADLS system later.

5

But, that

So there's a lot of time I think based

6

on that, to when that decision may need to be

7

made.

8

that, whether or not the standard lighting or the

9

ADLS system, and I think it's all based on really

But I'll defer to Tri-Global to speak to

10

if the FAA approves it and then if the county

11

desires it and it's approved by the county.

12
13

Q.

Thank you.
MR. KEYT:

I have no further questions.
If I could suggest on that

14

last question, I think Chris does have the answer

15

to that question.

16

CHRIS GREEN:

So, it's ultimately up to

17

the county.

18

system more for the county and the community.

19

It's something we're committed to installing.

20

if the county does not want it at any point in

21

time, happy to switch back to the standard

22

lighting system.

23
24

I mean, the ADLS is an optional

JERRY LAY:

Okay.

But

And those, they

strictly come on, the ADLS is only at night, is
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that correct?

2

CHRIS GREEN:

3

JERRY LAY:

4

Yes, sir.
Is it not in bad weather?

Like a dark day, overcast?

5

CHRIS GREEN:

That, I don't know.

6

JERRY LAY:

7

MR. UNDERWOOD: I am.

Dan, you still with us?
And that's a

8

system dependent contingency that can be built in.

9

Again, that's something that can be worked out

10

with the manufacturers.

11

different ways of doing that.

12

JERRY LAY:

So each manufacturer has

Okay.

And I was considering

13

weather here, I just got one more question.

14

with me here.

15

a, inside the footprint of the wind farm, if there

16

was a heavy rain shower, will that mask an

17

aircraft that's entering into the area at all?

18

Bear

As far as weather goes, if there is

MR. UNDERWOOD: I don't know the answer

19

to that, because again that's going to be radar

20

dependent and system specific.

21

a consideration or question that would be better

22

asked of the vendors.

23
24

JERRY LAY:

And that might be

And we don't have a vendor

here?
Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
579
1
2

MR. KEYT:

vendor right here today.

3
4

I don't think there's a

JERRY LAY:

No further questions at this

time.

5

KIM HOLMES:

All right.

6

DEAN BACKER:

Dean, go ahead.

Dean Backer, ZBA.

What

7

powers up the ADLS system and what happens when

8

the power goes off?

9

What backs it up?

MR. UNDERWOOD: So, again, this is a very

10

system specific question that's probably better

11

suited -- but, they are on the local grid and the

12

radar systems themselves.

13

within the wind turbines has to have backup power.

14

If the power went out in an area where there was

15

just normal lights, there has to be backup power

16

for those lights to be able to come on in a

17

nighttime period.

18

And even lighting

The radar itself, and there's a

19

generator that could provide some backup power to

20

the radar.

21

question really for a conclusive answer to the

22

vendors themselves.

But again, I'd have to defer that

23

DEAN BACKER:

24

KIM HOLMES:

Good enough.

Thank you.

Mr. Keyt, do you have a
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2

question?
MR. KEYT:

I do not have a question.

3

However, Mr. Lay had a question about whether it

4

would be able to see in the rain and Mr. Underwood

5

had deferred to a vendor.

6

able to speak to that issue.

7
8
9
10

MR. BLACKMAN:

I think Mr. Blackman is

If you wouldn't mind

asking the question again, please, sir.
KIM HOLMES:

Okay, did you want to say

your name again?

11

MR. BLACKMAN: Geoff Blackman.

12

JERRY LAY:

I will preface my question

13

with, the reference in the aeronautical

14

information manual it stated that there is times

15

when bad weather, like a rain shower or snow

16

shower, between the radar and a target will

17

actually block the radar from interrogating that

18

target; is that possible with this system here?

19

MR. BLACKMAN: If you're talking about,

20

there was a small cell of weather in between the

21

pilot and the radar?

22

JERRY LAY:

23

MR. BLACKMAN: As Mr. Underwood said,

24

Yes.

these systems are designed, if an aircraft comes
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in the volume three nautical miles from the edge

2

of the wind farm, and 1,005 five were the top --

3

if there was a pilot three and a half miles out,

4

and there was a rain storm in there; I mean, these

5

radars are still designed, most of these, the

6

Terma system, the De Tect system, I'm not sure

7

about the Vestas system, but I know the lady over

8

there talked about the Terma system.

9

generally operate on S band, and that has the

10

ability to be able to penetrate through rain.

11

That's what we use for air traffic control radar.

12

JERRY LAY: Okay.

These

And you are from

13

Norman, Oklahoma, but here in the middle of

14

Illinois you're aware that we do have a lot of

15

snow or snow prone area.

16

showers and sleet showers and whatever.

17

that S band would penetrate that, is that correct?

18

And even get snow
But still

MR. BLACKMAN: Yeah, I mean, they allow

19

for this in these radars.

I mean, like the Terma

20

system, for example; Terma's system are deployed

21

sort of worldwide.

22

Navy on board ships, the Coast Guard uses them.

23

So they're working in harsh environments all the

24

time.

They're used by the Danish

And this unit that's going on use for ADLS
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systems is a smaller version of that.

2

very robust systems that are used to working in

3

harsh environments.

4

KIM HOLMES:

These are

Does the board have any

5

more questions?

Do we have any interested parties

6

that would like to question this witness?

7

no hands, thank you, Mr. Underwood.

8

(Witness excused.)

9

MR. KEYT:

10

I think if you want to take a

break.

11

KIM HOLMES:

I think we are going to go

12

ahead and take a break at this time for 15

13

minutes.

14
15
16

Seeing

So be back here at 6:25.
(A break was taken at 6:12 p.m.)
(The time is 6:24 p.m.)
KIM HOLMES:

It looks like it's 6:25.

17

If everybody would take their seats and we'll get

18

started again.

19
20
21

We're waiting for people to come back
into the room.
MR. GIBSON:

It was just brought to my

22

attention some people here might be planning on

23

presenting at some point, specifically either in

24

favor or against.

Just so everyone knows, the way
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this procedure works is on-line if anybody has a

2

question.

3

applicant puts all their evidence on first, and

4

then any interested parties in favor will put

5

their evidence on.

6

will put their evidence on.

But the way this works, is the

And then the opposing parties

7

So, realistically, from what we've been

8

told, the applicant is going to take probably the

9

rest of this evening and then we will progress to

10

the next part of the protocol probably on Tuesday.

11

So, if there's any questions, feel free.

12

My name is Erik Gibson, I'm the Assistant State's

13

Attorney here in Woodford County.

14

here if you have any questions, or you can speak

15

to Ms. Jording, the zoning administrator.

16

KIM HOLMES: Mr. Keyt, do you have your

17

next witness ready?

18

MR. KEYT:

19

Dr. Jonathan Rogers.

20

and 23A.

21

space.

I do.

Our next witness is

His exhibits are exhibits 23

Just I presume he's out there in cyber

22

DR. ROGERS: I'm here.

23

MR. KEYT:

24

I will be up

Can you hear me?

Just by way of procedure, I

have not been moving into evidence all of the
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exhibits.

2

you want me to move them into evidence at some

3

point, or make a motion for it, I can, if you'd

4

like.

5

point.

6

to do.

7
8

I presume they're in the record.

But, I think they're in the record at this
But it's up to the chair what you want me

KIM HOLMES:

No, that's fine, if you

have exhibits that you want to present.

9

MR. KEYT:

His are Exhibits 23 and 23A.

10

My only question is if you want me to make a

11

formal motion for the exhibits to come into

12

evidence I can.

13

are in evidence I think.

14

make a motion, it's up to you.

15
16

If

I haven't been doing that.

KIM HOLMES:

They

But if you want me to

If you want to just keep

everything official, I would entertain a motion.

17

MR. KEYT:

Why don't I wait until the

18

end of the night and we will just do them all, all

19

of the ones that we've previously submitted.

20
21

KIM HOLMES:

That makes

sense.

22

MR. KEYT:

23

KIM HOLMES:

24

That's fine.

Okay.

Thanks.

Would you state your name,

please spell it, and your address.
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DR. ROGERS: My name is Jonathan Rogers.

2

J-O-N-A-T-H-A-N.

R-O-G-E-R-S.

3

address is 1447 Peach Tree Street, North East,

4

Suite 300, Atlanta, Georgia, 30308.

5

KIM HOLMES:

6

your presentation, I apologize.

7

you in.

And my business

If you would like to start

8

(Witness sworn. )

9

DR. ROGERS: All right.

I need to swear

Well, thanks.

10

My name is Jonathan Rogers.

11

and I was asked by Tri-Global to perform an ice

12

shed and blade failure risk analysis for the

13

Panther Grove wind project.

14

the analysis results with you all tonight.

15

I'm from Persimia,

So I'm here to share

So, talking a little bit about who we

16

are, Persimia.

17

consulting firm that develops modeling and

18

simulation analysis tools for the wind industry

19

for a variety of purposes.

20

So we are an environmental

So, some of the work we do is focused on

21

data driven optimization and environmental

22

wildlife curtailments.

23

array of independent engineering services and

24

analyses.

We also perform a wide
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Persimia, I'm the CEO and co-founder of

2

Persimia.

3

both of us are professors of aerospace engineering

4

at Georgia Tech.

5

staff, have over three decades of experience in

6

aerospace research in the areas of dynamics,

7

modeling and simulation, optimal control and wind

8

energy.

9

aerospace engineers.

10
11

My other co-founder, Dr. Mark Costello,

Together, we along with our

So, we have an experienced staff of
We work on specialty

analysis, mostly in the area of wind turbines.
So, a little bit about my background in

12

particular.

13

associate professor of aerospace engineering at

14

Georgia Tech.

15

aerospace engineering, as well as a bachelor's

16

degree in physics.

17

I'm an associate, Lockheed Martin

I have a Ph.D. and MS degree in

So, at Georgia Tech I have quite an

18

active research program in the areas of flight

19

dynamics, modeling and simulation, ballistics.

20

do quite a bit of work for the Army looking at

21

development of new weapons technologies,

22

projectiles, guided projectiles.

23

bit of work on rotor craft, unmanned rotor craft

24

in particular.

I

Also do quite a
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One of the things that I've been working

2

on for the past ten-plus years is taking some of

3

the technologies we've developed for ballistics

4

modeling, and employing it to model blade failure

5

and ice shed from wind turbines.

6

So we were originally asked to do that

7

about a little over ten years ago for So Cal

8

Edison, which is a big energy company in

9

California, to look at where blade fragments might

10

go if they were potentially released from a wind

11

turbine.

12

So we developed some of the original

13

simulation and modeling tools for analyzing that,

14

those failures for wind turbines.

15

over ten years ago now and published some of the

16

first papers on that subject in the scientific

17

literature.

18

worldwide to assess risk for wind turbine, wind

19

farm siting and permitting processes.

20

Like I said,

And those models have been used

I myself have served as a consultant for

21

numerous wind projects around the US and

22

particularly in the Midwest, as well as the

23

northeast, which are where wind projects are sited

24

in the vicinity of homes where people live, where
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concerns about ice shed and blade failures arise.

2

So, my research outside of that, my

3

research at Georgia Tech is funded by a variety of

4

folks.

5

the Department of Energy, the Army Research

6

Laboratory, the National Science Foundation.

7

done quite a bit of research for NASA as well over

8

the years.

9

background.

I have active research programs funded by

10

I've

So, that's a little bit about my

So I wanted to talk first, so I'm going

11

to talk about two topics tonight.

12

going to be ice shed, and the second will be blade

13

failure.

14

The first is

Starting out with ice shed.

So wind

15

turbines are located in cold climates across the

16

world.

17

you operate a wind turbine in cold climates is

18

sometimes you have icy conditions.

19

have rain conditions that then turn to ice when it

20

freezes.

21

cold conditions during precipitation.

22

And one of the things that happens when

Sometimes you

So wind turbines can accumulate ice in

Now, when the temperature rises that ice

23

thaws and is shed from wind turbines.

So it's

24

shed from both the blades, as well as the tower.
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Now, the thing about these icing

2

conditions and thawing conditions are they are

3

quite easy to detect with meteorological sensors,

4

as well as special icing detection systems.

5

even with just the standard met towers that are

6

located alongside the wind turbines, as well as

7

the meteorological instruments that are on the

8

wind turbines themselves to assist in the control

9

of the turbine, fairly easy to detect instrumental

10
11

But,

icing conditions.
So the standard operating practice for

12

operation crews is to monitor for these icing

13

conditions, and to shut turbines down during

14

icing, as well as thawing conditions until the

15

thawing of the turbines are completed.

16

So, there's a 24/7 operation staff that

17

is always around the clock monitoring wind farms

18

and turbine operations themselves that are well

19

trained to recognize these icing and thawing

20

conditions and curtail turbines.

21

thing that they have at their disposal as well is

22

inbound sensors within the rotors themselves that

23

are part of the health monitoring system, that

24

monitor any kind of unusual vibration, which is

And the other
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pretty much always encountered when you have ice

2

accumulating on blades, because now the blades

3

usually weigh differently than one another.

4

have different weights and that can cause mild

5

vibrations that can be detected on the tower.

6

when these kinds of vibrations are detected, they

7

usually -- well, they're designed to flag it and

8

shut the turbine down preemptively.

9

They

So, it should be noted that this is

10

standard operating procedure that's employed

11

pretty much around the country and around the

12

world anywhere where turbines are operating in

13

places where icing is potentially possible.

14

And

So, alongside that, when turbines -- so,

15

no matter what, ice pieces have to fall off the

16

turbine whether they're operating or not.

17

said, they're designed to not be operating when

18

they're icing or shedding ice.

19

Like I

When the ice pieces come off, they're

20

actually fairly small.

21

experimental studies done, mostly in Scandinavia,

22

that's looked at when ice pieces come off of

23

turbines, how big are they?

24

So, there's been a lot of

So this is one example study that was
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done, middle of this past decade in Sweden where

2

they actually operated a turbine on purpose during

3

thawing conditions and let it shed ice through

4

what we call ice throw.

5

while the turbine is spinning, and they went out

6

and they catalogued over 500 ice pieces and

7

weighed them, surveyed where they were located

8

relative to the tower.

9

quite close to the tower.

10

Where the ice is released

They are actually located

And the size of the ice pieces is what I

11

wanted to highlight here.

12

pieces pretty much, the vast majority, were below

13

one kilogram, which is about 2.2 pounds.

14

The size of the ice

You can see a distribution of the ice

15

piece weight over on the right.

But, the average

16

ice piece size was found to be .6 kilograms or 1.3

17

pounds.

18

pieces found, but those were found right

19

underneath the tower, which would lead one to

20

believe they were shed from the hub or from the

21

tower themselves.

22

handful of larger pieces that were found did not

23

travel far.

24

corroborated by the other studies that I've seen.

They did have a handful of larger ice

But generally speaking, the

This was one study.

It's also been
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So, the ice pieces that do come off

2

these turbines are usually limited to a few

3

pounds, and weigh on average about one pound.

4

So I've talked a little bit about ice

5

shedding and how wind turbines are monitored to

6

make sure that ice is shed while the turbines are

7

stationary.

8

falls straight down and doesn't pose a hazard to

9

anything.

They're stationary, the ice simply

That's what we call ice fall.

And

10

that's what the turbines are kind of designed, how

11

they're designed to shed ice, how modern turbines

12

are designed to shed ice when properly operated.

13

Also want to talk about blade failure.

14

So, blade failure is another concern that

15

occasionally arises with the installation of new

16

wind farms.

17

First thing to mention is that blade

18

failure on modern wind turbines is exceptionally

19

rare.

20

statistics, what's the failure rate of wind

21

turbine blades on a modern wind turbine?

22

answer is, frankly, really, really low.

23

that there's no real experimental data set that's

24

available that provides failure statistics.

So when I get asked, what are the

And the
So low,
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So, ice -- kind of to compare against

2

ice shed.

3

because it's going to ice in Illinois at some

4

point over the project lifetime.

5

are going to shed ice.

6

when they shed ice so the icing will fall straight

7

down.

8
9

Ice shed is something that will happen

These turbines

They will be shut down

But we know that that shedding will happen.
Blade failure is kind of on the other

end of the spectrum.

It's so rare that it's

10

extremely unlikely that a blade would fail at all

11

during the project lifetime.

12

fact that we really haven't been able to gather

13

statistics on how often it happens.

14

there's no experimental data set.

15

really been enough data to catalog and provide a

16

meaningful statistic.

17

quite familiar with the literature in this area,

18

considering that we were one of the first people

19

to develop a model for wind turbine blade failure

20

over a decade ago.

21

is very sparse.

22

And it's so rare in

So that's why

There hasn't

Now that being said, I'm

And the literature out there

What you can find are a handful of

23

documents that suggest failure probabilities on

24

the order of one in one thousand turbines, or one
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in ten thousand turbines.

2

seen numbers like one in one hundred thousand

3

turbines.

4

And occasionally I've

The problem with this data, even though

5

that failure probability is quite low, this data

6

is also for older turbines.

7

for -- are in literature that's at least six to

8

eight years old.

9

numbers since.

10

Those numbers are

And I have not seen updated

Those numbers are for older turbines

11

that were built in the nineties, in the early

12

2000s.

13

modern turbines.

14

reliable, the product of another decade or two of

15

reliability engineering.

16

So those turbines were not as reliable as
So modern turbines are more

And the failure probabilities that we

17

would expect for modern turbines are likely much

18

less, and that's kind of what we're observing.

19

You know, with lots of new wind development that's

20

gone on over the past ten years, we don't see

21

failures arise very often.

22

probabilities are probably significantly lower

23

than one in one thousand or one in ten thousand.

24

So, our failure

The reason why reliability has improved,
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is number one because of the development of what

2

we call on-board health monitoring systems.

3

these monitoring systems detect blade imbalances.

4

So they have accelerometer sensors that

5

characterize the vibration of the turbine.

6

when you have a blade unbalanced, like a chip or a

7

crack in a piece of the blade, that the blade is

8

deforming or something like that, it can be

9

detected through an imbalance.

So,

And

And that imbalance

10

is one of the things that is recorded in the

11

on-board health monitoring system.

12

And there's direct links between that

13

monitoring system and what we call the SCADA

14

system that curtails the turbine.

15

is an overspeed fault where the turbine can run

16

faster than the nominal rated speed.

17

again, is a fault that can be detected quite

18

easily and trigger a shutdown automatically.

The other fault

And that,

19

So these on-board health monitoring

20

systems have been perfected and developed and

21

perfected again over the years.

22

didn't have these advanced systems.

23
24

Older turbines

The other thing I'll mention about blade
failure is that from a turbine manufacturer's
Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
596
1

standpoint there's a huge incentive to improve the

2

-- to reduce the failure rates of blades to

3

absolutely as low as possible.

4

improvement of health and safety to the

5

surrounding community, but also from a cost

6

standpoint.

7

operating costs of a turbine is less, means you're

8

going to be able to sell them easier.

9

a huge incentive from a manufacturer's standpoint

10

Not only for the

Blades that fail less mean that the

So there's

to make sure these things are reliable.

11

So, one of the things that I mention is

12

that blade failure on modern turbines is so rare

13

actually that it's not really considered as a

14

factor in turbine siting or permitting processes

15

usually.

16

it's not typically part of the siting or

17

permitting process, as a resolution of setback or

18

setback requirements that are specified by blade

19

failure, just because it is so rare.

20

Usually, some people mention it, but

Now with that being said, there's

21

interest in looking at worse case scenarios, and I

22

understand that.

23

did as part of this analysis is to simulate the

24

risk to homes, roads, and personnel on nearby

So, one of the things that we
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properties.

2

blade or ice fragment actually being released from

3

a running blade turbine; a running wind turbine.

4

The risk that would be incurred by a

So, the way we do that is through

5

ballistics modeling.

So, we have a program that

6

we have developed, like I mentioned, this began

7

ten years ago, and something we were continuously

8

developing and improving, a simulation program

9

that simulates how far these blade or ice

10

fragments could fly when released from a spinning

11

wind turbine.

12

and I threw some of the equations up here.

13

are physics ballistics equations that govern how

14

these fragments fly through the air after they're

15

released.

16

And it's a ballistics calculation
These

So what we do is we take that model and

17

we apply site specific wind data, so we get the

18

wind, what's called the wind rows for the Panther

19

Grove site from Tri-Global, got the turbine

20

layout, as well as the locations of homes, roads

21

and boundary, parcel boundaries for the Panther

22

Grove site.

23
24

And we took that data, as well as icing
frequency data for the local climate.

And looked
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at the probability that homes, receptors and

2

personnel on neighboring parcels of land would be

3

impacted by an ice or blade fragment.

4

the icing frequency for the local climate to

5

determine how many ice pieces we should simulate.

6

And as well as for blade failure simulations, we

7

used a very conservative blade failure rate of one

8

in one thousand, which like I said is probably

9

several orders of magnitude too high because that

And we used

10

number was an estimate from very, very old data.

11

And on the high end of the -- the highest blade

12

failure probability you could find in the

13

literature.

14

So the way we do this analysis is we run

15

thousands of different simulations.

16

say an ice fragment, if the turbine is not shut

17

down as it should be, an ice fragment could be

18

released at any point in the blade rotation and

19

during a variety of possible wind conditions.

20

So, because,

We have to run what's called a Monte

21

Carlo simulation, which is a randomized simulation

22

where we randomize the initial conditions of these

23

fragment and then we let them fly.

24

where they land.

And we see
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So we did, we looked at the nearest

2

distance from each turbine to an unsigned home, to

3

a public road, and to an unsigned parcel from each

4

turbine.

5

each of those categories.

We looked at the nearest distance to

6

And for each of those categories we

7

calculated a risk, in terms of one fragment in how

8

many years we would expect to see an impact.

9

we did that by looking at, with this randomized

And

10

simulation data, the frequency of how often a

11

fragment lands inside each one of those we call

12

receptor zones, at the given distance from the

13

turbine for the current layout for Panther Grove.

14

So we ran that analysis, and I want to

15

kind of summarize the results of that analysis.

16

First, talking about ice shed.

17

is that the risk of ice fragments impacting

18

unsigned homes, vehicles on public roads and

19

personnel on nearby properties is essentially zero

20

risk.

21

at Panther Grove are modern turbines, and will

22

have the necessary sensors and meteorological data

23

to be -- to recognize icy conditions and to be

24

shut down.

So, our assessment

Because the turbines that are being placed

So the reason why we assess it's
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essentially zero is because the proper operation

2

of the turbine dictates that they be shut down.

3

So,

when they're shut down, like I

4

said, the ice is shed directly underneath the

5

turbine.

6

be blown by the wind, but only on the order of

7

tens of meters.

8

of these different categories.

It doesn't really go anywhere.

It can

So, it doesn't pose a risk to any

9

Now, a worse case assessment where we

10

actually said, so in a worse case assessment we

11

said all right, suppose the turbines aren't shut

12

down.

13

the turbine is operating.

14

have mentioned in my last slide that we use the

15

turbine make and model, the GE 5.5 megawatt

16

turbine with the highest tip height to give a most

17

conservative prediction.

18

All of these ice pieces are released while
And we use, I should

And even under a worse case scenario,

19

where the turbines were never shut down, we

20

calculate with our models of risk to unsigned

21

homes of less than one ice fragment impact in one

22

million years.

23
24

So that's an extremely low risk.

We also calculated risks to unsigned
property, so personnel on unsigned properties
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calculated that risk to be less than one ice

2

fragment impact in 330,000 years.

3

the risk to vehicles on public roads, similar type

4

calculation, done a little bit differently because

5

we do -- we calculate risk to vehicles on roads in

6

a slightly different way than homes.

7

calculation came out to be one ice fragment impact

8

in 180,000 years.

9

these are risks levels that are truly microscopic.

10

And finally,

That risk

So, very long time periods.

So

And I will also point out that these

11

estimates, even the one in a million years case,

12

is overly conservative because that's assuming

13

that the operators don't do their jobs and shut

14

down the turbines when they're iced.

15

So, to summarize the risk, the ice shed

16

risk assessment, proper operational management of

17

the turbine leads to our conclusion that it

18

doesn't pose a risk; that turbine icing and

19

thawing does not pose a risk to the surrounding

20

community.

21

properly managed, those probabilities that I

22

showed you are still extremely low.

23

below the risks of common activities that people

24

perform in everyday life around the house and that

And even if icing and thawing is not

And well
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kind of thing.

2

So, I'll move on to blade throw.

And

3

blade throw is actually even simpler.

4

same calculations for blade throw.

5

these blade throw calculations we simulate many,

6

many years of possible blade throws and see where

7

they land.

8

they actually land.

9

location, a property line or a vehicle on a

10

We do the

And here with

And then look at the frequency that
They reach an unsigned home

simulated vehicle on a public road.

11

And we come out with, for all three of

12

these categories, risk levels that are less than

13

one impact in a million years.

14

extremely low probabilities are results of, and

15

you can see some of the simulated data on the

16

bottom right, and by the way that's a lot of blade

17

throws.

18

And like I said, we barely ever see these things

19

happen in real life.

20

Now, these

That's 5,000 simulations right there.

So, the first reason why we have such

21

low probabilities is number one, the extreme

22

rarity of blade throw occurrence.

23

really rare event.

24

area relative to the overall area in which a blade

It's just a

Number two, the small receptor
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fragment can potentially land.

If you say all

2

right, well, that one in a million chance that

3

that blade fragment actually comes out, comes off,

4

where could it potentially land?

5

it landing actually on a vehicle, on a public

6

road, or at an unsigned home location, is tiny,

7

given all of the area that it could possibly land.

8

And finally, the limited distance of the

9

travel -- limited travel distance of the fragments

The chances of

10

when they come off.

11

They're pretty contained in where they travel.

12

So, when you mathematically combine those three

13

factors, the risk turns out to be tiny.

14

They're not going a mile.

And I think when we did these types of

15

risk assessments, we have to bring all the factors

16

into account and make sure we look at risk in a

17

holistic way.

18

So, to conclude the assessments here.

19

The operational practices that are used on all

20

modern wind farms, they reduce the chances of ice

21

throw impacting something beyond the turbine,

22

directly underneath the turbine, that risk gets

23

reduced to nearly zero.

24

And our models show that in a worse case
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if ice throw does occur, we calculate risk to be

2

on the order of one in a million, one per million

3

years for homes, or one per 180,000 years for

4

vehicles, and that's much lower than common risks

5

that people incur in everyday life.

6

And likewise, also important to mention

7

that these ice fragments that are shed from the

8

turbines have been found to be very small; on the

9

order of one to three pounds usually in

10
11

experimental studies.
And finally on the blade throw side.

12

Again, really important to mention that this blade

13

failure is exceptionally rare.

14

turbines are designed to avoid these types of

15

failures with both really big improvements in the

16

composite construction, as well as on-board health

17

monitoring systems that detect these failures well

18

before they result in blade throw.

19

an absolutely catastrophic failure.

20

pretty much always indications that something is

21

going to go wrong well before that type of

22

catastrophic failure happens.

And the modern

Blade throw is
And there's

23

And like I said, I do a lot of work in

24
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for helicopters, especially for newer helicopters

2

that are developed today, they all incorporate

3

this health and usage monitoring system.

4

same type of technology that's designed to monitor

5

the vibration levels on board the vehicle, and

6

detect any anomalies which are a really good

7

indication that somewhere farther down the line

8

you could see a catastrophic failure.

9

anomaly detection is used to do inspections and

So, this

10

replace parts before they have any sort of

11

catastrophic failure.

12

It's the

But, in the case, that worse case that

13

blade throw does occur, our models calculate that

14

risk to still be very small.

15

incurred by people in normal, everyday activities.

Well below the risks

16

These assumptions, this one per million

17

years, one per million years risk calculation was

18

done under conservative assumptions like that one

19

per thousand failure rate.

20

insure that these are actually overestimates of

21

risk, rather than underestimates.

22
23
24

And that was done to

So that's all I have.

And I'm happy to

take any questions.
KIM HOLMES: Mr. Keyt, do you have any
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questions of your witness?

2

QUESTIONS BY MR. KEYT:

3

Q.

I do.

I have one.

Doctor, just one question hopefully.

4

The calculations that you run, are they on a

5

per-project basis or are they on a per-turbine

6

basis?

7

A.

Both.

Well, I guess maybe I'm

8

misunderstanding your question a little bit.

But

9

we take the project, so Panther Grove, we gather

10

all of the data, so the wind, wind rows, and we

11

gather the site climate data.

12

for the particular site.

13

that you guys are planning to use there.

14

Panther Grove there's still a couple different

15

turbine models that are under consideration, so I

16

picked the one that was likeliest to have the

17

furthest possible ice throw, which is the GE

18

turbine, just because it has the highest tip

19

height.

20

could do.

21

So icing frequency

Then we take the turbine
And at

So it's the most conservative analysis I

And I used that to -- I used that to run

22

our calculations.

So, this is really a

23

per-project type of analysis.

24

very project specific.

So everything is

And we also make sure to
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use the correct turbine.

2

answer your question?

3

Q.

Yeah.

So I guess, does that

I think so.

And just to clarify,

4

when you're talking about the probability being

5

one in a million years; for example, you're

6

talking about one in a million years for the

7

totality of the project, as opposed to a single

8

turbine?

9

A.

I see what you're saying.

Yes,

10

essentially, yes.

11

we did every turbine and receptor together.

12

it ends up being, yeah, it actually ends up being

13

about the same, because 86 instantiations of one

14

in a million is about the same as one in a

15

million.

16
17

Q.

Okay.

We analyze, in this analysis,

Thank you.

That's all the

questions I have.

18

KIM HOLMES:

Does the board have any

19

questions?

20

QUESTIONS BY JERRY LAY:

21

So,

Q.

Go ahead, Jerry.

Jerry Lay from the ZBA.

Just for

22

clarification, Doctor, in your presentation here

23

you showed the assessed ice risk, and there is a

24

bar graph in there?
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A.

Yeah.

2

Q.

It has the distance and fraction of

3

impacts.

My question, there you go.

4

My question is, first off, is that of the

5

turbines, of the blades that are being installed

6

on this project here?

7

A.

Yes.

8

Q.

Okay.

9
10

That's it.

And my next question is, what is

the actual tip speed of these rotors?

Can you

tell me that?

11

A.

I have to go back and look.

When I was

12

running it, I had that number in front of me.

13

But, I don't, I mean -- I don't want to give you a

14

wrong number.

15

turbine rotor diameters.

16

You get about 260.

17

multiply it times I think it was something like 13

18

rpm.

19

tip speed can vary, by the way, depending on

20

weather, on the wind speed.

If I remember right, it was 518
You divide that by two.

So you take 260 feet, you

But, that's the maximum tip speed.

21

JERRY LAY: Real fine.

22

KIM HOLMES:

So, the

Thank you.

Is there anybody else on

23

the board that has any questions?

24

Ansel.

Go ahead.
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MR. BURDITT: Dr. Rogers, I got a

2

question in regards to the on-board health

3

monitoring system.

4

are these units that's going to be at the Panther

5

Grove, do they all have that in each one of them,

6

first of all, or do you know that?

7

Is that -- well, first of all,

DR. ROGERS: So, I actually don't.

8

not -- I don't work at GE or Vestas.

9

can't speak to that.

I'm

And so I

But that is something that

10

the turbine manufacturer can provide information

11

on.

12

speak definitively, that every modern turbine will

13

have that.

14

But, I don't want to give you 100 percent

15

affirmation on that.

16

It is my understanding, and I don't want to

So, I think that's highly likely.

MR. BURDITT: Okay.

Thank you.

The

17

other question is, who sets the parameters?

18

how are the parameters set with the health

19

monitoring system?

20

certain vibration level that shuts it down?

21

is that set?

22

for that to insure that it does do what it's

23

supposed to do?

24

Or

I mean, what do they say at
How

And what kind of a backup is there

DR. ROGERS: So, typically, you know,
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there's a huge group of reliability engineers at

2

these turbine companies.

3

turbine companies that are candidates for this

4

project would be General Electric, Vestas and

5

Nordex; all three of the largest turbine companies

6

in the world.

7

And I think the three

And they have a lot of very smart Ph.D.

8

reliability engineers that get in there and they

9

analyze data.

The way that they developed these

10

health monitoring systems is they have test

11

turbines set up at test locations and I'm familiar

12

with the one that Vestas runs.

13

the blades.

14

They get signatures.

15

data, a lot of testing.

16

And they perturb

They put failed blades on there.
So it comes through a lot of

But the other thing that these companies

17

do is they leverage the huge number of turbines

18

that are already in the fleet.

19

will record data, and data can then be provided to

20

the companies themselves for post processing.

21

So these turbines

That being said, the specifics of how

22

these health monitoring systems are constructed, I

23

think is another good question for a manufacturer

24

that I'm sure they could give you some information
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on if you were interested.

2
3

MR. BURDITT: Okay.

Thank you.

That's

all.

4

MR. KEYT:

If I could just interject,

5

there was a question about whether or not all the

6

turbines had the health monitoring system.

7

Mr. Glimco, who testified the first night, already

8

sworn in, can address that issue.

9
10
11

KIM HOLMES:

All right.

MR. GLIMCO:

Yes.

And

And you were

sworn in.
So to answer the

12

question about the health monitoring systems,

13

every single one of the manufacturers do have

14

that, of the turbines being considered.

15

all have a SCADA system which monitors sensors,

16

accelerometers, doing anomaly detection in the

17

blades, and every other aspect of the components

18

of the turbine.

19

monitoring that.

20
21
22

They will

And they are constantly

So, the health monitoring system is on
board on all of the different options here.
KIM HOLMES:

All right.
No.

Any other

23

questions from the board?

Do we have any

24

interested parties that would like to question
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this witness?

2

All right.

Come up on, Mr. Stokes.

MR. STOKES: Yes, Doctor, thank you.

3

What I am concerned about is normally with like

4

water shed and so forth they have 100 year flood,

5

they have a 500 year flood, a 1,000 year flood,

6

and these turbines are going to be probably a

7

minimum of 25 to 50 year.

8

criteria do they have for ice and snow that's

9

similar to like the water shed or the water

10

So, what kind of

projects?

11

DR. ROGERS: Well, I guess the procedures

12

and processes don't change from year to year when

13

you have -- maybe I'm misunderstanding your

14

question.

15

detect ice and to shut down turbines are repeated

16

year by year.

17

you're in year one or year 50.

18

the same.

19

But, the operational procedures to

And so it doesn't matter whether
Those data will be

If you're asking about, are you asking

20

about blade monitoring as well?

Because turbine

21

components have known lifetimes.

22

these turbines will have what we call preemptive

23

maintenance that's done.

24

components fail to change components out for end

And every one of

They don't wait until
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of life.

So that is another thing that has been

2

learned over the past 30 to 40 years for

3

reliability purposes, is to have a maintenance

4

schedule and not to wait until things break.

5

to have particular life limited components and be

6

able to monitor when components have reached end

7

of life, and replaced them beforehand.

8

Did I misunderstand the question?

9

MR. STOKES: Yeah, you did.

But

Basically

10

what I was asking is, when you do your testing for

11

the perfect storm, where we have more ice than

12

we've seen in 50 years, or more snow than we've

13

seen in 100 years, do you do the criteria test for

14

that?

15

have per year for the last 50 years?

16

Or do you just do the average of what we

DR. ROGERS: So, we always strive to make

17

our simulations conservative.

So, talking about

18

ice, so if I go back, if I look at these numbers

19

that are up in front of you right now, these

20

numbers -- maybe I'll flip one more.

21

numbers here on the bottom three boxes are what

22

would happen if you never curtailed the turbines

23

and all of the ice pieces that we would predict in

24

your climate came off in ice throw.

These
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So, like literally the worse case

2

scenario.

3

out for ice over the 30 year lifetime of the

4

project.

5

This is if there was nobody watching

One, so what's used to arrive at the ice

6

throw frequency values that we use of 200 ice

7

pieces per year is the climate data.

8

climate data, so in our models we assume that 200

9

ice pieces per year per turbine will be shed.

So, that

I

10

got that from a recent task force that was put

11

together by the International Energy Agency, which

12

analyzed ice shed from turbines around the world

13

in different icing climates.

14

And Panther Grove is in the least risk

15

category for icing.

16

Dakota, if you go into Canada, they have a lot

17

more icing events than Illinois does.

18

climate characteristics in Illinois point to a 200

19

ice piece per year on average, on average ice

20

shed.

21

and the next year you got a thousand ice pieces,

22

it doesn't substantially change these numbers, you

23

know.

24

So, if you go up to North

And so the

Now, if one year you got zero ice pieces,

So, the numbers we run, they do assume
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kind of the expected number of ice pieces per

2

year.

3

conservative by assuming that the turbines are

4

never shut down.

5

conservative.

6

I use the numbers that I have for our analysis.

7

The best numbers I can find are 200 ice pieces per

8

year per turbine based on the international agency

9

recommendations for these types of analysis.

But, then we make the analysis extremely

So, it's way overly

You know, the problem with them, so

Even

10

if you double that, these numbers wouldn't change

11

much.

12

You know.

So --

MR. STOKES: What I was thinking about

13

was the worse possible scenario where you had ice

14

solid for two weeks, and it built up on the

15

turbine and then it starts throwing it off, which

16

is probably not possible.

17

50 or 100 year cycle of the storms we have here.

18

But, it could be in the

DR. ROGERS: Well, this analysis doesn't

19

take -- it's not contingent on how long the ice is

20

present or how thick the ice is.

21

types of ice pieces really.

22

rime ice and clear ice.

23

build up, it's that frosty looking ice that tends

24

to build up during most precipitation events.

There's two

There's what we call

Rime ice is what tends to
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rime ice, when it's shed from a turbine, even if

2

it's on a nice big chunk, when it sheds it

3

disintegrates into much smaller pieces.

4

Clear ice is what it sounds like.
Usually very, very thin.

It's

5

this clear sheet.

Also,

6

when released it tends to disintegrate.

7

if it's this big chunk of ice, like I said first

8

of all the trained operator staff are there to

9

make sure that that ice is shed safely so they're

So even

10

not going to turn the turbines on until it's

11

completely off.

12

a blade, I think I had a picture of some rime ice

13

at the very beginning here, which is what rime ice

14

typically looks like, this ice comes off and

15

basically disintegrates.

16

experimental studies have shown.

17

MR. STOKES: All right.

18

KIM HOLMES:

But even if you get solid ice on

That's what all the

Thank you.

Would you go ahead and

19

state your name and spell it for the

20

transcription.

21

MR. STOKES: Mike Stokes.

22

KIM HOLMES:

So you appeared already and

23

I think she has the spelling for your name.

24

MR. STOKES: Mike Stokes, M-I-K-E.
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S-T-O-K-E-S.

2

KIM HOLMES:

Okay.

Thank you.

3

right.

4

We do have one more.

5

spell it and your address, please.

Do we have any other interested parties?

6

L-U-T-J-E-N-S.

8

Illinois.

9

11

Please state your name and

MR. LUTJENS: Gary Lutjens,

7

10

All

10 Hawthorne Drive, Normal,

KIM HOLMES:

Go ahead.

QUESTIONS BY MR. LUTJENS:
Q.

My question is, I've done some research

12

on risk, turbine risk, and there's a practice of

13

measuring the throw risk from a turbine of a

14

factor of 1.5 times the sum of the pedestal height

15

plus the rotor diameter.

16

My question is, if this frequency of a

17

current event is so infrequent, of what value is

18

that formula to project a risk of throw?

19
20
21

A.

Are you saying that's in the context of

blade or ice?
Q.

I think it's a general risk.
I don't know.

It can

22

cover multiple items.

It's a

23

formula I've seen published in the little research

24

that I've done.

And it approximates, when I've
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been able to find published safety manuals for

2

turbines, the result approximates the figure shown

3

in those safety manuals.

4

So, I'm trying to understand, is that a

5

practice that's no longer worthwhile?

6

there other materials or risks besides turbine

7

breakage and ice throw that are of significance

8

that use that formula?

9

that?

10

A.

Or are

Do you have any insight on

Yeah, it's actually a really good

11

question.

12

that people had was a rule of thumb, which is what

13

you're talking about really.

14

thumb, that we take the hub height and they would

15

take the rotor radius and they would compute some

16

safe zone based on that.

17

So, about 10, 15 years ago the best

It's a basic rule of

And actually, what we found in our

18

original work on this topic in 2010 was that you

19

can't -- actually the distance that a potential

20

ice piece could go, or a blade fragment could go,

21

has a lot more to do with the tip speed than it

22

does with how tall the turbine is.

23

And so if you use these rules of thumb,

24

you would oftentimes get it wrong, and oftentimes
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it would give you something way more conservative,

2

way longer, bigger, than was actually necessary.

3

Q.

A way what figure, did you say?

4

A.

It would give you a distance number that

5

was well beyond what was actually seen in real

6

life or simulation.

7

So, for instance, this study in 2017

8

which I've referenced was generated, this date on

9

the bottom right.

One of the interesting things

10

was when they went out and picked up ice pieces

11

from this study, they didn't go nearly as far as

12

the one and a half times rotor diameter plus hub

13

height, which is a common rule of thumb.

14

And so what happens is, what happened

15

is, there became a push to do more realistic

16

simulation and modeling to get away from these

17

rules of thumb, which were fairly arbitrary.

18

There was no basis in physics for why 1.5 times

19

the hub height plus the rotor diameter is the

20

right number.

21

It actually is not.

The right number is turbine specific.

22

Depends on the tip speed.

23

one.

24

our analysis.

And so that's number

That's why we don't use rules of thumb in
We actually use ballistics models
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with real aerodynamics calculations which you

2

can't get any more precise from that from a flight

3

modeling standpoint.

4

Now the second thing is, it's very

5

important when permitting and siting turbines, to

6

look at risk holistically.

7

to just look at the distance that something can

8

go.

9

for instance, how often that event happens, number

10
11

It's never a good idea

Because it always has to be accounted for,

one.
Number two, you have to account for two

12

dimensions rather than one.

13

dimensional world.

14

gets released in two dimensions rather than one.

15

So, and that makes a big difference.

16

something lands, it can land anywhere in this two

17

dimensional field rather than along a line.

18

We live in a two

When something is released, it

Because when

But more importantly, we have to look at

19

the frequency of failure.

20

particularly important.

21

turbines we site them based on reliability.

22

on an arbitrary rule of thumb about a safe zone.

23
24

For blades, that's
Basically, modern
Not

And the reliability that we've seen for
modern turbines justifies that.
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Q.

So are manufacturers moving away from

2

that rule of thumb formula to something more

3

realistic, or what is being done today?

4
5
6
7
8
9

A.

Well, that rule of thumb actually isn't

used for anything.
Q.

You say it isn't being used for

anything, you said?
A.
Yeah.

It's not used for anything any more.
Those rules of thumb are dated.

Back in

10

the mid-2000s we saw those sometimes being used by

11

boards to think about proper setbacks.

12

fact our original paper on this topic from 2010

13

was about setbacks.

14

using rules of thumb in setbacks.

15

setbacks are a safety decision based on real

16

holistic risk assessments.

17

rules of thumb.

18

And in

And about the problem with
Really,

They're not based on

So, what happens now is setbacks are

19

based on safety risks, and because the risk from

20

-- the risk of blade throw actually occurring is

21

so low, I mention somewhere in my talk that blade

22

throw is not really considered as a factor in

23

setbacks any more.

24

Q.
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A.

So if you don't find --

2

Q.

Can you find the safety setback of the

3

turbines being considered for this project, the

4

various configurations that are being considered?

5

I was unable to get it from a representative of

6

the project a couple weeks ago.

7

turned in to the ZBA since then.

8
9

A.

Unless it's been
I don't know.

So, again, like I said, the turbine

manufacturers, there won't really be a safety

10

setback any more.

11

turbines is such that such safety setbacks are not

12

really necessary.

13

Q.

The reliability of these

Maybe I'm using the wrong term; an

14

employee safety?

15

that's the term maybe I should have used.

16

I don't want to -- I think

MR. GIBSON:

Gentlemen, just a reminder,

17

the court reporter is taking down everything that

18

is said, so you can't talk over the top of each

19

other.

20

respond and vice versa.

21
22

A.

So please, if you have a question let him
Thank you.

So, there are -- so you mentioned

something about operator safety.

Right?

23

Q.

Yes.

24

A.

I am actually not an operations
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specialist.

But, I do know that there are

2

operations procedures.

3

example.

Let me give you an

4

Oftentimes a turbine in cold climates,

5

there are operational procedures for turbines in

6

cold climates when they're iced.

7

safety distances for when a turbine is iced when a

8

person should approach that turbine if it hasn't

9

completely thawed, which makes sense because ice

And there are

10

pieces will fall off a turbine straight down when

11

it's curtailed.

12

things that you will see published in proper

13

operating procedures documents for a turbine.

14

safe zone for a person to be in during ice shed,

15

and it's usually essentially the rotor diameter of

16

the turbine because the ice pieces fall basically

17

straight down.

18

And so these are the kind of

A

And so those are the types of safety

19

zones I have seen, but I have not seen any safety

20

zone -- safety zone specified for any modern

21

turbine.

22
23
24

Q.

Does that mean they're not there?

They're not available?
A.

They're not published?

I can't speak to why they're not there.
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But, I guess one thing I can say is I've never

2

heard of somebody being injured by a blade

3

fragment or an ice fragment.

4

like I said, the reliability of these systems and

5

proper operation does not -- no longer really

6

requires some sort of safe zone that people have

7

to stay out of.

8
9
10

Q.

Okay.

I don't -- I think

If I understood you right, you

said safe zones are no longer required?
A.

Okay.

Well, I think maybe that was not

11

exactly the proper terminology.

12

aware of any publication of safe zone data.

13

guess the safest think for me to say is I'm not

14

sure why.

15

not a safe zone specified. Perhaps there's

16

somebody else that could speak to that better than

17

I could.

18

Q.

But, I am not
And I

I can't speak to exactly why there is

So are you saying it's not being

19

published, and you don't know why?

20

saying, I don't know why I don't know about it.

21

That's okay.

22

You're not

Thank you for your time, sir.

KIM HOLMES:

Okay.

At this time do we

23

have any other interested parties?

24

anybody.

I don't see
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(Witness excused.)

2

MR. KEYT:

I think one of the questions

3

he asked just now about that issue Chris can

4

answer.

5
6

He's here.
CHRIS GREEN:

Yes, some manufacturers

issue --

7

KIM HOLMES:

8

CHRIS GREEN: I'm sorry, Chris Green.

9

Chris Green.

Some manufacturers issue safe zones.

None of them

10

are greater than 1.1.

The reason why some do and

11

some don't, is it's almost as if there's some kind

12

of admission of guilt when you issue it.

13

some have 1.1 and some don't have any standards.

But,

14

But, there's nothing, none of them have

15

anything stating that you need to be further than

16

1.1 from the turbine for any sort of safety issue.

17

Vestas doesn't have one.

18

Vestas does not have one.

19

can get you the one for the GE turbine.

20

does not have that document though.

21
22
23
24

KIM HOLMES:

I can get you GE.
GE does have one.

I

Vestas

Are you satisfied with

that, Mr. Lutjens?
MR. LUTJENS: I think that helps.
There's only one GE option, but I believe there
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are two or four Vestas options.

One now?

2

sorry.

3

in flux.

4

various configuration options that you can pick

5

from?

The elements in this application have been
So, what is the current status of the

6

CHRIS GREEN:

Yes, sir.

So we have the

7

Vestas V-150, and then the GE 5.5/158.

8

two options.

9
10

Just those

MR. LUTJENS: Could you repeat those
please? I'm sorry.

11

CHRIS GREEN: It's the GE 5.5, 158.

12

then the Vestas V-150.

13

machines.

14

follow.

15

I understand it's kind of tough to
So -MR. LUTJENS: Regarding the Vestas,

weren't there a couple options or are they

17

options, one option has been dropped?

19
20

And

We removed the Nordex

16

18

I'm

CHRIS GREEN: It's just the V-150, and
then the GE 5.5, 158.
MR. LUTJENS: Okay.

Do you happen to

21

know the turbine height and the rotor diameter on

22

that right now, on the Vestas or not?

23

CHRIS GREEN: Yes.

24

On the Vestas, the

tower height or hub height is 120 meters.

And

Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
627
1

then the rotor diameter is 150.

2

feet.

Tip height is 640

3

MR. LUTJENS: 600 how many feet?

4

CHRIS GREEN: 640 feet.

5

tallest option.

6

is tip height of 591.

7

getting at.

9

of that.

10

The shortest option on the V-150

MR. LUTJENS: Okay.

8

That's what I was

There's actually two configurations

CHRIS GREEN: Yes.

So there's

11

configurations for the V-150.

12

one configuration for the GE 158.

13

That's the

MR. LUTJENS: Okay.

And then there's

So those two

14

configurations for the Vestas, those have not

15

changed from the last few weeks?

16

CHRIS GREEN: No, sir.

17

MR. LUTJENS: Okay.

18

So I have got that

information then.

19

CHRIS GREEN: Yes, sir.

20

MR. LUTJENS: Okay.

Thank you.

So

21

there's three possible turbine configurations that

22

are being considered at this time?

23

CHRIS GREEN: Yes, sir.

24

MR. LUTJENS: Thank you.
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2

KIM HOLMES:
further, Mr. Keyt?

3

MR. KEYT:

4

KIM HOLMES:

5

Do you have anything

I do not, for this witness.
All right.

Thank you,

Dr. Rogers.

6

(Witness excused.)

7

MR. KEYT:

8

be Dennis Jimeno.

9

impact study.

Our next witness then would
He is a telecommunication

His exhibit is Exhibit 21.

10

I believe he's appearing virtually.

11

KIM HOLMES:

12

All right.

swear you in.

13

(Witness sworn. )

14

KIM HOLMES:

15

State your name, please

spell it, and your address.

16

Dennis Jimeno.

18

Janelia Farm Boulevard.

19

Boulevard.

20

22
23
24

Thank you.

MR. JIMENO: Good evening.

17

21

I'll need to

My name is

And my business address is 19700
J-A-N-E-L-I-A Farm

Ashburn, Virginia, 20147.
KIM HOLMES:

Could you please spell your

name.
MR. JIMENO: My name is Dennis Jimeno,
D-E-N-N-I-S.

Last name, J-I-M-E-N-O.

KIM HOLMES:

If you would like to go
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ahead and start your presentation.

2

MR. JIMENO: Okay.

If you can see my

3

screen. So, good evening.

4

Jimeno, and I work for Comsearch.

5

telecommunication company.

6

spectrum management and wireless engineering

7

services.

8
9

So my name is Dennis
Comsearch is a

We specialize in

So, some of our services include
microwave link design, frequency coordination

10

services, radiofrequency planning, interference

11

analysis.

12

So, in addition to that, we have

13

developed and maintained a comprehensive technical

14

data base that contains information on licensed

15

telecom networks.

16

that for over 40 years.

17

And Comsearch has been doing

Comsearch was established in 1977.

And

18

has been supporting the wind energy industry in

19

providing impact assessment studies for over 15

20

years.

21

A VOICE:

Sir, we see not just the

22

screen for your presentation, that's fairly small.

23

But, we also see your next slide and your notes

24

page.

If you could adjust that, I think that
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would help everyone.

2

MR. JIMENO:

Okay.

Is that better?

3

KIM HOLMES:

Yeah, that looks good.

4

MR. JIMENO:

Okay.

5

So, if I could continue to next slide,

Sorry about that.

6

so I have as part of my professional background I

7

have 25 years of total experience in the telecom

8

industry.

9

electrical engineering from George Washington

I have a Master's of science in

10

University.

11

electrical engineering from Virginia Tech.

12

I also have a bachelor of science in

And over the years, I've performed

13

impact assessment studies for hundreds of energy

14

installations, including wind, solar,

15

transmission lines with respect to various

16

communication systems, including microwave and FM

17

TV.

18

access networks.

19

paths.

20

studies for microwave, satellite earth stations,

21

mobile wireless networks.

22

I've designed mobile networks, fixed wireless
Microwave point to point B

And I've also conducted interference

And again, I have performed impact

23

studies for wind farms, solar farms, transmission

24

lines for different communication systems.
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So, for this presentation, I'm going to

2

be touching on the studies that we performed as

3

required by the ordinance, Section 154.28.6, part

4

two.

5

emergency services, broadcast TV, wireless

6

Internet services.

Which includes microwave, land mobile and

7

And just to make sure we cover all of

8

our bases, we also went ahead and added AM FM

9

broadcast radio.

10

so, first is the microwave.

So, to do

11

the microwave impact assessment study, we used our

12

data base to identify the B paths that intersect

13

the project areas of Panther Grove.

14

eight beam paths, and you can see those beam paths

15

on the left-hand side of the slide.

16

represents the paths.

17

And the dots, the magenta dots, are the wind

18

turbines.

19

map.

20

We identified

The orange

There are eight lines here.

And there should be 86 of them in the

And the blue represents the project area.
So, to do this impact analysis we, what

21

we did is we calculated what is called the Fresnel

22

zone.

23

or not there is obstruction to the beam path.

24

is a formula that is a function of the frequency

The Fresnel zone is what determines whether
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of the beam path.

2

these orange lines actually have a width.

3

they represent basically, if you can imagine these

4

links crossing through the project area and at a

5

given height, and these orange swaths basically

6

represent a three dimensional ellipsoid.

7

like a bubble.

8

path.

9

interference into these paths, these orange

10

And so it's hard to see, but
And

Kind of

An elongated bubble around the

And what needs to -- in order to avoid any

Fresnel zones can not be obstructed.

11

And so we look at all of the 86

12

turbines.

And based on their dimensions, the

13

height and the blade diameter, we determine that

14

there were no encroachment on these Fresnel zones.

15

And as part of the ordinance Panther

16

Grove has reached out to these microwave providers

17

to provide them with a project summary.

18

Next slide is the land mobile and

19

emergency services.

This is also in the

20

ordinance.

21

first responder entities, including police, fire,

22

emergency medical services, and all business and

23

industrial operators that use land mobile radio.

24

And their licenses differ in that some are site

What we did here is we identified the
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based, some are area based, which in some cases

2

would cover not just the county, but the entire

3

state.

4

And so what you see here on the map are

5

all the site-based licenses that we identified

6

within the project area.

7

type of licenses that we're looking at, one thing

8

that they have in common is unlike the microwave

9

beam paths that we looked at prior to this slide,

10

these systems are designed to operate reliably in

11

a non line of sight environment.

12

possible by the frequencies that they operate on,

13

as well as the number of sites that typically they

14

use to cover the areas that they target.

15

But, regardless of the

So, that's made

And again, part of the ordinance,

16

Panther Grove has engaged with the Woodford County

17

Emergency Management Agency, point of contact

18

being Kent McCanless, and provided him with the

19

project summary and site plan.

20

Next slide is the mobile phone.

This

21

one is not in the ordinance, but again we decided

22

to include it here anyway.

23

identified all of the operators, wireless

24

operators, in the county.

You know, we

As you can see on the
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table on the right, that includes T-Mobile, it

2

includes AT&T, Verizon, pretty much all of them

3

are here.

4

radio, these can operate in a -- by design, in a

5

non line-of-sight environment.

6

recommendation that we make in relation to both

7

the land mobile and the mobile phone is that there

8

be a separation distance of approximately 77

9

meters or 250 feet.

And again, similar to the land mobile

And so the only

And that is due to there

10

being a motor or a generator on top of the tower,

11

at the top of the wind turbine.

12

And in the event that there is any noise

13

being generated, we recommend that there be a

14

separation distance.

15

FCC's regulation to not exceed a certain threshold

16

as far as radiation emissions.

17

And that is based on the

Next slide is for the AM/FM broadcast

18

radio.

19

looked at it anyway.

20

AM stations within 30 kilometers of the project

21

area on the left.

22

FM radio stations within 30 kilometers of the

23

project area.

24

Not in the ordinance either.

But, we

And here we have AM, all the

And on the right you have the

And the way we analyze these stations is
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as you know, these stations are basically, they

2

have antennas sitting on top of tall towers that

3

emit powerful signals.

4

to insure that these radio receivers will not be

5

impacted is to insure that the broadcast antenna

6

pattern is not distorted.

7

antennas, in antenna theory there is what is

8

called a near field and a far field region.

9

if you are in the near field region, especially if

And the way to -- the way

And so when it comes to

And

10

it's a metallic object, you can distort the

11

pattern.

12

whether it be wind turbine or tower, be located

13

away from the near field of the station.

14

So we recommend that all, any object,

And in the case of AM station, that

15

corresponds to at most three kilometers.

16

again, this is a function of their frequency or

17

wavelength, to be more exact.

18

they operate on a much higher frequency with

19

shorter wavelength, the near field region

20

typically is shorter, much shorter.

21

case of, if you can see my cursor, this is the

22

nearest FM station to the project area.

23

see my cursor?

24

KIM HOLMES:

No.

And

And for FM, because

And in the

Can you

I see a cursor but
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it's not moving.

2

MR. JIMENO: Can you see my cursor now?

3

KIM HOLMES:

4

MR. JIMENO: This is the nearest FM

Yes.

Thank you.

5

station to the project area.

6

this has a near field region of about 25 meters.

7

But, the nearest turbine is actually six

8

kilometers away.

9

nearest AM station, and the nearest turbine to

10
11

And this is the --

And then for the AM, here's the

that is 34 kilometers away.
So as you can see, none of the turbines

12

are within the near field region.

13

expect there to be any issues with the AM/FM

14

broadcast radio.

15

So we don't

Next slide is for Off Air Broadcast TV,

16

also known as Over the Air or OTA, TV.

17

the ordinance.

18

because I want to make sure that we're on the same

19

page as far as what we're analyzing.

20

This is in

I just wanted to show this slide

What we're talking about here is local

21

broadcast residential TV service, and not the

22

satellite TV service, which would not be impacted.

23

So, what we're talking about is the left-hand side

24

of the slide.
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So, when it comes to Over the Air

2

Broadcast TV, these signals can bounce off

3

different objects, whether it be wind turbines or

4

homes or billboards.

5

would pose a problem, a severe problem for

6

analogue TV.

7

age, and all of the transmissions are digital

8

modulation format, we don't expect there to be a

9

significant impact on Over the Air Broadcast TV.

And in the old days that

But since we're living in a digital

10

Especially with the low population density within

11

the project area.

12

But, in the unlikely event that there is

13

interference, there are a couple ways to mitigate

14

the issue.

15

outdoors, pointing at the desired station.

16

if that doesn't work, Panther Grove will have a

17

complaint resolution process whereby if it's

18

determined that no upgrade would rectify the

19

issue, then Panther Grove will replace the service

20

with alternate service, like cable TV or

21

satellite.

22

One way is to install the antenna
But,

Next slide is the wireless Internet.

23

This one is in the ordinance as well.

And we

24

looked at all of the towers and all of the
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antennas within the project area.

2

found were five tower structures and 39

3

communications total within the blue polygon.

4

And what we

What you see on the left are the five

5

towers; one, two, three, four and five.

6

on the right are the 39 antennas.

7

here, that are the red dots, I apologize for the

8

low contrast, these purple Xs are the wind

9

turbines.

Might be hard to see.

And then

As you see

But, these red

10

dots with the numbers are the antennas.

11

of these 39 antennas, ten of them are in the CBRS

12

band, which is Citizens Broadband Radio Service

13

band.

14

service, broad band Internet.

15

gigahertz band.

16

actually are not the 39.

17

these are the ten CBRS antennas out of the 39.

18

And out

It's used primarily for voice and data
It's in the 3.5

And these -- so these dots
These are the ten --

And similar to the mobile networks, we

19

don't anticipate there being a significant impact

20

on these either.

21

multiple antennas within just the project area,

22

and that's not to mention what may be outside of

23

this polygon as well.

24

As you can see, there are

And so if there were any obstruction
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from one of these towers to a household, you know,

2

there's a high chance that there would be no

3

obstruction to another tower, to any one of these

4

other nine that are in the project area.

5

again, there might be more outside.

6

show the ten within the area.

7

much all of the systems that we analyzed.

8
9

And

But, I just

So, that's pretty

And in conclusion, we believe that the
project will be in compliance with Section

10

154.28.6 part two, A through D.

11

the event of a complaint related to interference,

12

Panther Grove will take steps to mitigate the

13

interference and rectify the complaint.

14

all I had.

15

happy to address them.

16
17

But, again, in

That's

And if there are any questions, I'd be

KIM HOLMES:

Okay.

Thank you.

Does the

board have any questions?

18

TERESA GAUGER:

Teresa Gauger, ZBA.

In

19

looking in your off air broadcast TV, is there a

20

reason that two local stations were omitted from

21

the study?

22
23
24

MR. JIMENO: And which stations were
those?
TERESA GAUGER: It would be WYZZ, they
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transmit from Congerville, Illinois.

2

and they transmit from East Peoria.

3

MR. KEYT:

And WEEK TV,

I'm going to interpose an

4

objection that it's introducing facts that are not

5

in evidence.

6
7
8
9

TERESA GAUGER:

It's out of the binder,

and I just wondered why two were omitted.
MR. JIMENO: Well, just let me -- see if
I can reshare my screen here.

So, basically the

10

way that we identified these stations, okay?

11

what we did, these seven stations represent those

12

which have what is called a coverage contour.

13

you go into the FCC data base, each one of these

14

has a corresponding contour that overlaps with the

15

project area.

16

kilometers away from the project area just to make

17

sure that we don't miss any.

18

If

We identified as far as 150

We found over 100 data base records.

19

But, only eight of them had contours that

20

overlapped with the project area.

21

answer the question?

22

KIM HOLMES:

23

JERRY LAY:

24

So,

Okay.

Does that

Go ahead, Jerry.

Jerry Lay with the ZBA.

As

a follow-up there to Ms. Gauger's questions, sir,
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I read your information also.

2

compiled all off-air stations within 150

3

kilometers, and she was correct; there was two

4

that were missing.

5

long/lat coordinates, could you look them up and

6

see where they're located while you're sitting

7

here?

8
9

If I were just to give you two

MR. KEYT:
an objection.

And it said you

Hold on.

I've got to lodge

I think it's introducing facts not

10

in evidence.

11

position, which is improper for a zoning board

12

member.

13

due process rights.

14

I think it's also taking an advocacy

And of course that affects my client's

So I think at this point I have to lodge

15

an objection based on this, based on some past

16

questions from JERRY LAY.

17

would have to ask that he be recused from further

18

participation and being able to vote.

19
20

KIM HOLMES:

Okay.

Well, I will sustain

the objection then.

21

JERRY LAY:

22

KIM HOLMES:

23

JERRY LAY:

24

And based on that, I

I have another question.
Okay.

Go ahead.

Yes, sir, I was trying to

visualize your information here, and I was trying
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to visualize the longitude and latitude, and then

2

the arc at which the broadcast stations would be

3

shooting out to the northeast towards the Panther

4

Creek wind.

5

And would it be fair to say that any

6

houses that are on, that are using the broadcast

7

or aerial TV reception that are within the Panther

8

Creek wind or past it, could possibly get the

9

scatter that you talked about and have poor

10
11

reception?
MR. KEYT:

Going to lodge the same

12

objection that I think was sustained previously.

13

And I would just -- I think it maybe makes sense

14

that I would have just a standing objection to it.

15
16
17

MR. GIBSON:

Andy, what's the basis of

your objection?
MR. KEYT:

Just, I think JERRY LAY has

18

taken an advocacy position.

When you're on an

19

administrative proceeding, especially in a zoning

20

proceeding, you can either take, if you're a board

21

member, you have to remain impartial to the

22

proceeding.

23

a position for one party or another.

24

certainly ask questions, sure.

And so a board member can't advocate
They can

But when it
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crosses the line of advocacy, it impacts the due

2

process right of course of anybody who's in that

3

proceeding.

4

So, that was my original objection.

5

That was the basis of the original objection based

6

on that question, and it's based on some prior

7

issues.

8

respectfully.

9

difficulty of separating personal interests from

I'm not -- I have to make it
I certainly understand the

10

sitting on the board seat because it is difficult.

11

I understand.

12

at least at a minimum to preserve the issue.

13

But, I have to lodge the objection

MR. GIBSON:

And I understand.

I guess,

14

madam chairwoman, my position on this would be

15

that the questions that were asked were based out

16

of the application, my understanding is out of the

17

application that was provided.

18

thus since the application was provided, it's fair

19

game for them to ask questions to your witness

20

based on the information that your client

21

provided.

22

MR. KEYT:

And therefore,

Yeah, I'm not going to argue

23

about it.

But I think that, plus some prior

24

questions went across that.

But, with that, I
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think what would make sense is if I just have a

2

standing objection to it.

3

MR. GIBSON:

4

MR. KEYT:

That's fine.
Just so that the record is

5

preserved on my behalf, and I think that might at

6

least get us moving forward.

7

MR. GIBSON:

That's fine.

We can

8

recognize the standing objection.

Kim, you can

9

recognize a standing objection as to that.

But I

10

think realistically it's fair game if that's what

11

appears in the application.

12

MR. KEYT:

I would just want to make it

13

clear that I do make it respectfully.

14

mean it in a disrespectful way because I

15

understand it is difficult to separate a personal

16

interest.

17

preserve the record.

18
19

I don't

But, I do have to make an objection to

KIM HOLMES:

Well, the chair recognizes

your standing objection.

20

MR. KEYT:

21

JERRY LAY:

Thank you.
Madam chairman, I guess my

22

question is, do we continue or where do we stand

23

now?

24

KIM HOLMES:

Well, the information that
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Teresa Gauger brought up is actually in the

2

Petitioner's information as part of their

3

application.

4

JERRY LAY:

5

KIM HOLMES:

And so was mine.
Okay.

So, if you get to

6

the point, ask the question, and if the witness

7

knows then they do.

8

mean, that's all you can do.

9

JERRY LAY:

If they don't, they don't.

I

I'll try to rephrase the

10

question, and first I'll explain my reasoning.

11

And it was not advocacy here.

12

asking about the off air reception being degraded

13

is because many people in the area of the wind

14

farm and past the wind farm to the northeast get

15

most of their television, a lot of them have

16

aerials.

17

do have satellite TV, when there's bad weather the

18

people lose reception, and the only thing that's

19

available to see where the weather is for safety

20

purposes is the off-air reception.

21

The reason I'm

They don't have satellite TV.

If they

And my question was, will the off-air

22

reception within the wind farm or beyond be

23

interrupted by the transmitting towers of like

24

WMBD, which is in the information in the research
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here, and WTVP also, and WHOI; that was my

2

question, if that makes sense.

3

MR. JIMENO: Yeah, so, the short answer

4

is, it depends.

It depends on several factors.

5

One is the equipment that the different viewers

6

have set up in their residences.

7

on the signal strength of the direct signal.

8

stronger the direct signal, the less likelihood

9

there will be interference.

It also depends
The

And like I said,

10

there may be multi-path effects, but because of

11

the fact that we're now using digital modulation

12

for TV, they tend to be more robust when it comes

13

to multi-path scattering effects.

14

And a lot of times when there is

15

interference observed, it can be solved simply by

16

using a higher gain antenna, placing it outdoors.

17

And again, as a last resort, if that doesn't work,

18

then Panther Grove will have a complaint

19

resolution process to rectify the issue.

20

JERRY LAY:

I don't believe you answered

21

my question.

If I'm understanding you correctly,

22

it is possible that some of the people within the

23

area or beyond could have a scattering problem,

24

and the way to fix that would be with a higher
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grade antenna like a digital antenna, if there is

2

such a thing, is that correct?

3

MR. JIMENO: A higher gain antenna.

It's

4

basically -- it basically amplifies the signal

5

better than what they may be using at the time.

6

And putting it in a place that can receive a

7

signal, a direct signal easier, as opposed to say

8

instead of the basement somewhere; perhaps on the

9

roof of the home.

10

JERRY LAY:

Do all of newer antennas

11

come with an amplifier, or is that something that

12

an individual would have to buy separately?

13
14

MR. JIMENO: It's usually separate.

You

may need it, you may not.

15

JERRY LAY:

My next question is, if this

16

were to be the case, how would a resident go about

17

proving that the wind farm was causing the

18

problem?

19

Do you have any idea?
MR. JIMENO: So, if he or she calls the

20

phone number to issue the complaint, what would

21

happen is there would be a local technician that

22

would come out, take a look at the setup.

23

take some measurements of the signal to determine

24

that it is, you know, that it is a problem.

Likely
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the measurements indicate that there is a strong

2

signal being received, then it could be just a

3

simple matter of putting an antenna somewhere else

4

on the property.

5

that way, then it would just be a matter of

6

putting the antenna where it needs to be placed.

7

Otherwise, Panther Grove would provide

8
9

And then if it can be resolved

alternate resolution.
JERRY LAY:

So that would be on Panther

10

Grove you're saying, if that's the case, if that

11

were to happen?

Is that correct?

12

MR. JIMENO: That's what I was informed.

13

JERRY LAY:

14

KIM HOLMES:

I have no more questions.
Does the board have any

15

more questions for this witness?

16

any interested parties that have a question of

17

this witness?

18

Not at this time.

MR. KEYT:

None?

Okay.

Are there

Mr. Keyt?

I think one of the issues,

19

Mr. Jimeno, if I understand it correctly, the

20

chances of interference with a TV broadcast is low

21

from your estimation?

22

MR. JIMENO: Correct.

23

MR. KEYT:

24

Okay.

And then I think there

was a question posed about whether or not Panther
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Grove would resolve the issue, and I think Chris

2

would be better able to speak to that, if that

3

makes sense.

4

CHRIS GREEN:

So, to add to Dennis's

5

statement, the chances that there is an issue is

6

extremely low.

7

a very sparse population.

8

low occurrence.

9

It's a line of sight issue.

It's

So it's an extremely

However, if it does occur, we are

10

committed to replacing their service with cable,

11

Dish, whatever it is, if it were to occur.

12

we're talking about a very low chance of

13

occurrence.

14
15

KIM HOLMES:

Thank you.

But

We are done

with this witness.

16

(Witness excused.)

17

KIM HOLMES:

Okay.

Do you have your

18

next witness?

19

o'clock, but if the board doesn't mind staying

20

longer.

21

I know that we're getting on 8

MR. KEYT:

I think Jerry Lay may have

22

wanted to ask a question of Mr. Unzicker, who does

23

happen to be here for questions.

24

If he did, we could bring him back up if that is

I don't know.
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-- okay.

You got it answered?

2

another witness.

3
4

KIM HOLMES:

We do have

Is the board okay with

staying longer?

5
6

Okay.

MR. KEYT:

This would be Scott Perrie,

who would discuss the electrical system.

7

KIM HOLMES:

8

(At this point there was an off the

9

record discussion.)

10

MR. KEYT:

All right.

In that case our next witness

11

would be Scott Perrie.

He is Exhibit 22.

12

he's discussing electrical systems.

13

MR. PERRIE:

Hello.

14

KIM HOLMES:

Yes, I can.

15

swear you in or affirm you.

16

(Witness sworn. )

17

KIM HOLMES:

18

And

Can you hear me?
I need to

State your name, please

spell it, and then your address.

19

MR. PERRIE:

My name is Scott Perrie.

20

S-C-O-T-T.

21

Union Boulevard, Suite 700, in Lakewood, Colorado.

22

80228.

23
24

P-E-R-R-I-E.

KIM HOLMES:

My work address is 143

Thank you.

If you would

like to start your presentation you may do so.
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MR. PERRIE:

Can you see the screen?

2

KIM HOLMES:

Yes.

3

MR. PERRIE:

Okay.

So, I'm here to

4

review the electrical systems for the Panther

5

Grove project.

I work for a consulting firm

6

called Atwell.

We have been contracted to perform

7

these services for the project.

8
9

My background on myself, I'm an Illinois
licensed professional engineer as well as eight

10

other states.

11

engineering with 17 years of utility and power

12

experience, for the last 12 of which in the wind

13

industry.

14

My bachelor's is in electrical

The last five years I've been involved

15

in the full design of over 20 large wind projects,

16

including some in Illinois, counties such as

17

DeWitt, Lee, Logan, Whiteside and LaSalle, just

18

northeast of Woodford County.

19

All of these featured an

20

interconnection with the utility ComEd, just as

21

Panther Grove has.

22

A little bit about Atwell as a firm.

23

About 700 people.

Headquartered in Michigan with

24

over 20 offices in the country, including one in
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Naperville.

2

we also perform land and environmental permitting

3

survey, and serve other markets besides power and

4

energy, including residential and commercial land

5

development, and oil and gas, all of which are

6

very familiar with going through these sort of

7

development processes.

8
9

We're not just an engineering firm,

Just a quick outline of what I'm going
to cover when it comes to electrical

10

infrastructure.

11

sort of the industry standards we design to.

12

Quick review of what we've designed so far for

13

Panther Grove.

14

underground systems, as well as an example, tree

15

visibility barrier.

16

Do a quick summary of the grid,

Substation, switchyard, the

So this is a simple illustration, I'll

17

say, of the grid and how a wind farm

18

interconnects to it.

19

the items kind of highlighted in blue is the

20

Panther Grove facility.

21

turbines of course.

22

underground cables, back to a central point that

23

we'll call the substation.

24

that facility.

So, if we start at the top,

It will feature the wind

They will be connected with

All owned as part of

There will be a very short
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connection to a new ComEd facility that will also

2

be part of the overall project, but owned by

3

ComEd.

4

to the distant grid; green on the left there.

5

this is also the same grid that the local utility,

6

Ameren, provides to their customers.

7

shown in purple.

8

and lines that took the voltage down and provide

9

power to the resident.

10

And that will connect all that generation
And

And that's

They have their own substations

So, a lot of what's illustrated here is

11

to show how even though there may be some physical

12

or geographic proximity, there is a decent

13

electrical distance because such generation needs

14

to interconnect directly to the grid.

15

For electrical design of such projects

16

we follow a lot of industry standards.

Several of

17

these are already covered in the county

18

ordinances, but I list them here for clarity.

19

American National Standards Institute.

20

of Electrical and Electronics Engineers, which is

21

the main publisher of the national electrical

22

safety code.

23

that we use for a lot of this design.

24

National Fire Protection Agency is a group that

The

Institute

It's one of the guiding documents
The
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publishes the national electrical code.

2

the same electrical code that is used by

3

electricians on homes and businesses.

4

apply to projects such as this.

5

by of course the Illinois State Board of

6

Professional Engineers.

7

Mitigation Agreements.

8

portion these two county ordinances apply; the

9

second one is specifically about drain tiles,

10

which is just what the underground electrical

11

infrastructure will be coming close to in some

12

cases.

13

This is

Also can

Also were guided

The Agricultural Impact
And for the electrical

So now into some project specifics.

14

This is what we've developed for the Panther Grove

15

substation.

16

is the essential facility where all of the

17

underground cables that connect the wind turbines

18

connect to before it is connected to the ComEd

19

system.

This is a bird's eye view, again this

20

So, the approximate land of about 450

21

feet, by a little bit less than 300 feet, fully

22

fenced area with locked gates for only authorized

23

personnel.

24

the facility we were involved designing in the

This facility will be very similar to
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neighboring LaSalle County.

2

same existing transmission lines will be

3

interconnected about 25 miles up that line.

4

the LaSalle project.

5

Same transmission,

It's

Just to illustrate this a little better.

6

This is a side view of the substation.

I'm going

7

to try a little virtual laser pointer here, if you

8

can see a red dot moving around.

9

just above the laser pointer is a high voltage

So, this item

10

switch.

11

But is for high voltage purposes.

12

of equipment in the middle is the step up

13

transformer.

14

underground cables to the voltage that ComEd

15

requires to interconnect to them.

16

So very similar to a switch in the house.
The large piece

It converts the voltage from the

And then over to the right, right above

17

my pointer now, is a medium voltage breaker.

The

18

purpose of it is very similar to circuit breakers

19

in the home, providing a protective device for

20

when there's some sort of anomaly in the system,

21

these substations are designed with several of

22

these breakers.

23

complicated detection system to detect more

24

specific anomalies that can happen from time to

And in some ways are a more
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time.

2

of those issues from propagating.

3

And then trip off the power to prevent any

This slide is just a picture of an

4

example substation with the same voltages that

5

Panther Grove will have.

6

visual representation.

7

here, you see three of.

8

such as these are three-phased tower projects.

9

For those familiar with kind of three-phase

It shows the kind of
A lot of what you see in
That is because a project

10

generators and three-phase motors, same concept,

11

except at these high voltages they're spread out

12

and very obvious.

13

So on the left is what we call a dead

14

end.

This is the large "H" frame where to the

15

left of the picture it connects to the utility

16

interconnection yard to the existing grid.

17

then there's a switch, three-phase switch, there's

18

some instrument transformers that measure voltage

19

and current so that the power can be metered and

20

protective devices, protection can be sent.

21

high voltage breaker for protection.

22

large piece of equipment in the middle is the

23

step-up transformer that converts the voltage.

24

And then on the right are all of the medium

And

A

And that
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voltage breakers that connect the underground

2

cables to the generators.

3

This slide is what we have designed so

4

far for a new ComEd switchyard is largely based on

5

the ComEd switchyard 25 miles up the line back to

6

the LaSalle County project.

Its size is a little

7

bigger than the substation.

It will be about 700,

8

a little less than 700 feet by 450 feet or so.

9

Again, fully fenced.

It's going to be owned by,

10

owned and operated by ComEd, but necessary for

11

this project to interconnect to the existing

12

transmission lines.

13

Again, a side view, similar equipment

14

that will be in the substation.

The dead end to

15

connect to the high voltage transmission line.

16

Switches.

17

for metering and protection.

Devices that measure voltage in current

18

And this is another visual of a similar

19

switchyard, of the similar voltage class, similar

20

equipment as to the substation with the tall

21

structures supporting, connecting to the high

22

voltage lines, and the switches and breakers

23

connecting the line together.

24

It's my understanding that Panther Grove
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is committed to lining the substation with a tree

2

barrier.

3

that.

4

larger substation than Panther Grove.

5

landscape plan drawing showing all of the

6

different tree species and grading and some light

7

retaining walls and such like that as a tree

8

barrier around this substation.

9

So, I'm providing a few examples of

This is a real substation example, much
But, it's a

And the next slide is a picture of an

10

older substation with a mature tree line of

11

varying species.

12

example is if you compare it to the other

13

substation, which was taken recently right after

14

it was built, you can see how well tree covering

15

can act as a visibility barrier with the right

16

landscape design and species chosen and such.

17

Our main purpose in showing this

You almost can not see any of the

18

equipment that is about the same level as the past

19

slide, the extra tall supports.

20

This next slide is a cross section

21

drawing of our typical underground trench.

22

the electrical lines connecting the wind

23

generators will be underground.

There will be no

24

overhead lines on this project.

So, again, this
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is a cross section.

At the very bottom is the

2

power cable.

3

three phase power.

4

backfill around them to protect them from damage.

5

And just above them is a fiber cable.

6

how all the generators are going to communicate

7

with each other.

8

There's a supplementary ground wire, and all of

9

those cables will be five feet below finished

There's three of them to carry the
There's a special clean fit

These are

And back to a central control.

10

grade.

11

below finished grade will be a warning tape to

12

prevent -- help prevent accidental dig-ins.

13

all of this will be compacted and be per AIMA

14

requirements.

15

And then just about a foot and a half

And

These are some pictures of some

16

underground trenches being installed just to

17

illustrate the process.

18

the fiber cable.

19

high density polyethylene duct, so kind of

20

somewhat similar to PVC.

21

There's also copper ground, it can't be seen in

22

the picture.

23

power cables.

24

The orange wire there is

It's actually housed within a

And typically orange.

And then the black cables are the
And there's three of those.

I don't know if you can quite see it in
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the picture, but the trenching machines these days

2

are quite efficient and effective, making the

3

trench the proper depth and the proper width

4

leaving the spoils in the easily accessible area

5

for refill and compaction.

6

virtually no concern with long-term open trench

7

for hazard to the public and that sort of thing.

8

They open the trench, they bury it, what's needed,

9

they backfill, compact it, all in one pat.

10

And these days

There will be a little bit of above

11

grade equipment, so-called junction boxes, are

12

these approximately four foot long, four-by-two,

13

and maybe two to three feet high fiberglass

14

junction boxes that allow for above-grade access

15

to connecting the power cables together.

16

will be placed along access roads and will not be

17

placed in inconvenient locations or in the middle

18

of fields, that sort of thing.

19

These

The trench, again, is to be backfilled

20

per AIMA standards, make sure everything is

21

restored to its original condition, including top

22

soil, crops and that sort of thing.

23
24

I have a cross section here of a drain
tile repair.

Per AIMA standards, drain tiles need

Area Wide Reporting and Video Conferencing
1-800-747-6789

PUBLIC HEARING
661
1

repaired within 48 hours using landowner's drain

2

tile contractors.

3

We show here a typical repair, this

4

would be a default, I guess a default repair

5

method unless the landowner wants something else.

6

And per the county ordinance, there will be a

7

minimum of one foot vertical clearance between the

8

drain tile and the top of any cable, in addition

9

to a full five foot burial, minimum five foot

10

burial of cable to top of grade.

11

So, I've seen most of this underground

12

cable will be buried via the trenching method that

13

was shown earlier.

14

crossings of this underground cable under existing

15

infrastructure.

16

existing roads, so these are cross-sections of

17

that.

18

through this project.

19

highway, as well as county roads and other

20

jurisdictional roads.

21

But there are also going to be

So, a lot of those will be

There's of course Interstate 39 passes
So, it will be crossing the

There will be wetlands and waterways

22

which will also be crossed.

So all of these

23

crossings will be done via a method called

24

directional drill, sometimes horizontal
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directional drill.

2

be tunneled underneath these existing facilities

3

to a proper depth, and then no surface disturbance

4

is needed at all.

5

Basically allows a conduit to

So, typically, depending on the road of

6

story, just follow the road requirements, but

7

typically it's five foot minimum below the lowest

8

point within the right-of-way of the road.

9

usually the ditch.

That's

And then for waterways,

10

streams, irrigation ditches, again it's that same

11

similar minimum typical five feet, although it

12

will follow jurisdictional authority requirements

13

for those waterway streams will be five foot

14

below, again the lowest point.

15

And here is a couple photos of a

16

directional drilling rig.

The rig is on the left.

17

They have a whole rack of pipes to do the drill

18

with.

19

is a pipe laid on the ground on the opposite side

20

of the drill rig of the crossing, with a little

21

hook on the end there so the drill will go

22

through, drill underneath the area it needs to, to

23

the proper depth, come back up on the other side.

24

And then hook on to that pipe with the reamer and

And on the right, the picture on the right,
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2

pull it back.
And then what you're left with is a

3

conduit that you can pull the power cables

4

through, the fiber cables through, and make the

5

proper connections on either side.

6

So that concludes my presentation.

7

KIM HOLMES:

Thank you.

Does the board

8

have any questions for this witness?

9

ahead, Marty.

10

MARTY CLINCH:

No?

Go

Marty Clinch, ZBA.

On

11

your power cable that you're -- on the picture

12

that I see right now on your directional boring

13

machine, what kind of pipe is that that's going

14

underneath your waterways and roadways?

15

of pipe is that?

16

What kind

MR. PERRIE: It is a high density

17

polyethylene pipe.

18

rigid wall.

19

with when you're doing directional drill. But it's

20

going to be a similar thickness to a schedule 40,

21

schedule 80 PVC.

22

It's similar to PVC, in it's a

Just it's a little easier to work

MARTY CLINCH:

I see.

And I noticed in

23

the cross-sectional drawing where it shows when

24

you go under the roadways and everything with your
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directional boring, I see where you put the fiber

2

and the high voltage cables in the same pipe, is

3

that correct?

4

MR. PERRIE: Yes.

That's what's shown

5

here.

Now, the fiber isn't by itself as a simple

6

plastic fiber cable.

7

its own high density polyethylene innerduct.

8

it's one and a quarter inch, that one and a

9

quarter orange innerduct I showed in the trench

It actually is housed within
So

10

picture, that same duct is what's brought into the

11

larger duct along with the power cables.

12

provide a little -- that innerduct provides an

13

additional layer of mechanical protection for the

14

fiber from the power cable.

15
16
17
18
19
20
21

So, we

MARTY CLINCH: What is the voltage on
those high voltage cables?
MR. PERRIE: They're nominally operated
at 34,500 volts.
MARTY CLINCH: And that doesn't cause any
interference with your fiber?
MR. PERRIE: No.

The fiber that we use

22

in these is all dialectic, which means there's no

23

metallic parts in it at all.

24

plastic polymer combination in the optical fibers.

So it's all some
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So there's no issue with that.

2

We just -- fiber is a little more, you

3

know, you need to handle fiber a little more

4

gently because you can't bend it too much and that

5

sort of thing.

6

innerduct provides a little more mechanical

7

protection.

8
9

So that HD, high density polymer

MARTY CLINCH: Okay.

And the voltage

that's going to be, when you take it from the

10

step-up transformer to the grid system, what is

11

the voltage on the grid system that you're

12

connecting to?

13

MR. PERRIE: It's a factor of ten step

14

up.

So, again, the underground cables is at

15

34,500 volts.

16

substation, step it up to ComEd, that's going to

17

be 345,000 volts.

18
19

And then you bring it to the

A factor of ten.

MARTY CLINCH: Okay.
Thank you.

20

Appreciate it.
KIM HOLMES:

Do we have any other

21

questions by the board?

22

Any questions?

23

much.

24

That's all I got.

No.

No.

Interested parties?

All right.

Thank you very

(Witness excused.)
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KIM HOLMES:

I'll go ahead and I will

entertain a motion.

3

MR. GIBSON:

Ladies and gentlemen of the

4

board, I have spoken with the applicant and they

5

are willing to make any witnesses available that

6

you might have questions for, within reason, that

7

you might have questions for that have previously

8

testified, but weren't planning to be here on

9

Tuesday.

We can try to make them available.

10

However, we would ask that you get anyone who you

11

want to talk to again, get that name to Lisa by

12

tomorrow, so that we can check availability.

13

MR. KEYT:

And we will try and get them

14

here.

15

of it.

16

going to have to try and figure it out as we go.

17

But if I get a list, at least I can try.

18

They probably would be virtual, the reality
I don't know their schedule.

MR. GIBSON:

So, I'm

And that's why we are

19

asking for it by tomorrow so they can make an

20

effort.

21

MR. KEYT:

Chris is going to provide, I

22

know there's maybe some interest in asking him

23

questions, so Chris will have some information on

24

Tuesday too.
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MS. GAUGER:

Were you going to go

2

through the formality tonight of that, of the

3

evidence?

4

MR. KEYT:

You mean the exhibits?

I can

5

do that if that makes sense.

6

so far we are on Group Exhibit 1, which is the

7

application, all the way through Exhibit 23A.

8

a little bit pro forma in a zoning hearing, but

9

I'll officially ask to have it moved into

10

So we have, I think

So

evidence.

11

TERESA GAUGER:

Madam chairwoman, I

12

would like to make a motion that we continue this

13

meeting on to Tuesday, December 8th at four PM.

14

JERRY LAY:

15

KIM HOLMES:

I second it.
Do we want to enter the

16

motion first or the evidence?

17

MR. KEYT:

I would just like as a matter

18

of pro forma substance if the chair woman just

19

says it's accepted into evidence.

20

KIM HOLMES:

Yeah, I have.

21

adjourn has been made and seconded.

22

ayes?

23

(All said aye.)

24

KIM HOLMES:

Any nays?

Motion to
And all the

Motion carries.
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2

We're adjourned.

It is 8:38.

(The time is 8:39 p.m.)

3
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STATE OF ILLINOIS

2

COUNTY OF CHAMPAIGN

3

I, DEANN K. PARKINSON, a Notary Public
in and for the County of Champaign State of
Illinois, do hereby certify that the foregoing
hearing was taken on December 3, 2020.
That said hearing was taken down in
stenographic notes and afterwards reduced to
typewriting under my instruction and said
transcription is a true record of the testimony
given.
I do hereby certify that I am a
disinterested person in this cause of action; that
I am not a relative of any party or any attorney
of record in this cause, or an attorney for any
party herein, or otherwise interested in the event
of this action, and am not in the employ of the
attorneys for either party.
In witness whereof, I have hereunto set
my hand and affixed my notarial seal December 8th,
2020.

4
5
6
7
8
9
10
11
12

)
)
)

SS

13
14

_________________________
DEANN K. PARKINSON, CSR
NOTARY PUBLIC
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