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MR.

please. First,

Allegiance.

MR.

WAX : Let's call the meeting to order,

would you join us in the Pledge of

(PLEDGE OF ALLEGIANCE.)

WAX: Thank you. Could we have a roll

call for the Zoning Board, please?

Mr. Harrington?

call?

Miss Piatt?

MS.

MR.

MS.

MR.

MS.

MR.

MS.

MR.

MS.

MR.

MS.

MR.

MS.

MR.

MS.

NUSBAUM: Sure. Mr. Larson?

HARRINGTON: Here.

NUSBAUM: Mr. Lovin?

LOVIN: Here.

NUSBAUM: Mr. Wax?

WAX : Here.

NUSBAUM: Mr. Chambers?

CHAMBERS: Here.

NUSBAUM: Mr. Foran?

FORAN: Here.

NUSBAUM: State's Attorney Perry?

WAX: How about the County Board roll

NUSBAUM: Mr. Henricks? He's here.
HENRICKS: Here.

NUSBAUM: Mr. Edwards? Miss Jones?
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MS. PIATT: Yes.

MS. NUSBAUM: Mr. Beem?

MR. BEEM: Present.

MS. NUSBAUM: Mr. Shumard? Thank you.

MR. KAINS: All right. Thank you, Keri.
Ladies and Gentlemen, this is night seven of the public
hearing regarding the Special Use Permit Application
filed by Goose Creek Wind. Before we begin with
testimony, Mr. Gershon, any preliminary matters?

MR. GERSHON: Yes, thank you. Can you hear me
okay in the mike?

MR. KAINS: Uh-huh.

MR. GERSHON: Just a few exhibits for this
evening we've submitted. One was just an addition to
prior Exhibit 17, which we're now calling a group
exhibit, and now there's a request that we provide a
large -- a full-size three-foot by four-foot copy of the
site plan that we were reviewing here. We have now got
that along with ten copies of it in an eight-and-a-half
by eleven. The new exhibits, Exhibit 19 is Dr. John
Rogers' resume'. Exhibit 20 is Dr. John Roger's
powerpoint, which is currently on the screen, and
Exhibit 21 is the press release announcing the power
purchase agreement between Rivian and Apex Clean Energy,

and we'll be talking about that tomorrow. As the Zoning




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Board knows, we'll have -- at the end of the meeting
today, we'll identify who will be here tomorrow to
discuss that.

MR. KAINS: Very good. Thank you,

Mr. Gershon. Mr. Luetkehans, have you received those
exhibits?

MR. LUETKEHANS: No. I've received 21, but
I have not received any others.

MR. GERSHON: Andy, you should have those.
We tendered Andy ten of each of them because he wants
one for -- I could probably make Andy's life much easier
if I just started handing them to Phillip.

MR. LUETKEHANS: It makes my life much easier
too. Andy, when you get a chance, could I have 17 and
197

MR. KEYT: Yes.

MR. LUETKEHANS: I don't need them this
moment, just before tonight's over.

MR. KEYT: Yes.

MR. LUETKEHANS: Thank you.

MR. KAINS: Anything further from
Mr. Gershon?

MR. GERSHON: Nothing further. Thank you.

MR. KAINS: Any preliminary matters for vyou,

Mr. Luetkehans?
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MR. LUETKEHANS: No.

MR. KAINS: Mr. Gerson, you may call your
next witness.

MR. GERSON: Thank you. Dr. John Rogers.

MR. KAINS: Could you please be sworn by the
Court Reporter.

(Witness sworn.)

JONATHA AN R OGERS
called as a witness on behalf of the Applicant in the
above-entitled cause, was previously sworn and examined

as follows:

MR. KAINS: All right sir, please state your
name, spelling your first and last names for the record.

MR. ROGERS: Jonathan Rogers,
J-o-n-a-t-h-a-n, R-o-g-e-r-s.

MR. KAINS: Very good. You may proceed.

MR. ROGERS: Good evening. Like I say, my
name 1s Jonathan Rogers, and I'm going to talk to you
guys tonight about the analysis I did on ice shed and
blade failure risk for Goose Creek.

So if we could go to the next slide, and I
can kind of introduce myself and our company. So I'm a

Co-Founder of Persimia which is a consulting firm out of
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Atlanta, Georgia, and my Co-Founder and I are shown up
there. Both of us are Professors at Georgia Tech in
Aerospace Engineering and between us we have over thirty
years of experience at different Aerospace modeling
applications, and our goal at Persimia is to develop
modeling and simulation analysis tools for energy
projects, and look at optimization technigques, and most
of all provide what we call IE services, Independent
Engineering services where we examine, you know,
different technical topics and provide our assessment.
So, that's kind of our role. And if we go to the next
slide I can talk more in detail about myself as kind of
the analyst for this project.

So, at I'm a Lockheed Martin Associate
Professor of Aerospace Engineering at Georgia Tech. I
have a PhD and MS degrees in Aerospace Engineering and a
Bachelor's Degree in Physics.

So my research at Georgia Tech is very much
focused on flight dynamics, ballistics modeling.
Hypersonic missiles is one area that we're looking at
right now in depth, as well as developing autopilot
systems. So I essentially run a laboratory, fill it
with drones and aircraft and all kinds of things that
fly.

One of the things that I have worked on for
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over ten years now, is developing modeling and
simulation tools, specifically for ice shedding from
wind turbines and blade throw from wind turbines, and
that's related to the other work I do in a sense that
you can model projectiles in the same way that you can
model, you know, things falling from something like a
wind turbine.

I've served as a consultant on many
different wind projects across the United States. So,
I've worked for developers. I've also worked for
municipalities as an independent analyst working to
assess risks for wind farms that are being proposed be
built in their area.

I'm also working right now at the
International Electric Technical Commission, so that's
the IEC which is an international regulatory body
drafting standards for safety setbacks analysis. So I'm
one of the authors on that international standard which
should be coming out here in about six months to a year.

You can see also on the slide my research is
funded by NASA, Department of Defense, Department of
Energy, and so on. So I have a lot of funded research
by many many different government agencies. So that's a
little bit about myself.

Let's now talk about the topic at hand. So
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wind turbines, Jjust like any objects outside, i1if there's
certain precipitation and temperature conditions, will
accumulate ice. So it's no secret. It happens and
there's many pictures of it. So when the temperature
rises, ice can thaw and fall off the turbine. Now, one
of the things that about icing is that it's fairly easy
to detect with standard sensors that are out there at
the wind farm. So anemometers, temperature sensors and
icing detection systems are all used to monitor build-up
of ice on wind turbines. And given that that ice
build-up can be detected, it's the standard practice to
shut the turbines down when icing is detected. So
that's kind of the standard practice and something that,
you know, Apex has told me that they are committed to
implementing. Their wind plant operation staff are
specifically trained to recognize icing conditions and
thawing conditions and implement this operational
practice of shutting turbines down. We can go to the
next slide.

One of the safety systems that Vesta's
developed, I think it was around 2013, that this was
released, was the ice detection system which is a pretty
cool product. Essentially it does this whole process
automatically where it uses vibration sensors on the

blade to detect small differences in vibration that are
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10

caused by the build-up of ice on the blades, and once
that ice build-up is detected, it automatically shuts
down the turbines. So strictly speaking, there's no --
the operational staff doesn't even have to do this
manually. So there's, you know, kind of a tiered system
in place where these ice detection systems on the
turbines at Goose Creek will shut them down
automatically, and the back-up if that's not, you know,
somehow functional, 1is that the operation staff will
manually shut them down. So this system was specifically
designed to minimize risk of ice being thrown from a
wind turbine blade. Basically it's going to stop the
blade so that when the ice gets shed, it gets shed from
a shed from a stationary blade and just falls straight
down. There's a little blurb there about the ice
detection system, and that's information that you can
get just from the internet. Let's go to the next slide.

So there's always a question about well what
happens if the system fails, what happens if nobody
catches the ice build-up and the turbine's still
running, what happens then? Well, in 2017, a group in
Sweden, so this obviously comes up a lot in Scandinavian
countries that have a lot of wind turbines and it's cold
a there is ice build-up on a fairly regular basis. So

they ran a controlled experiment where they left the
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turbine on while it was iced. So they purposely didn't
shut it off just to see how far those pieces would go,
and so that was a purposeful kind of experiment that
they ran and then they recorded data. So after it shed
all of its ice, they had people go out there and record
where the ice pieces were and how big they were, and
they made a big a graph, a big chart over here shown on
the right, and recorded every ice piece. The average
ice piece size was about one point three pounds. You can
see how far they go here, and this was not for the same
turbine that's used at Goose Creek, but I show this to
you because I'm going to reference it in a minute here.
So I just want to make you aware that these experiments
have been done, and we have data that we can -- with
which we can calibrate our models. Let's go to the next
slide.

The other concern around safety is sometimes
blade failure. So what happens if, you know, a blade
potentially comes off a turbine while it's running. We
sometimes call that blade throwing. That kind of failure
is exceptionally rare. There's really -- it's so rare
that there's not statistical data out there, unlike the
ice shed risk where, you know, we can go out and run
these cases and we have pretty good numbers for how many

of these ice pieces will come off of a turbine. There's
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not really much data out there on, you know, how often a
blade fragment might come off of an operating turbine.
The data that we have available is from the Dutch
National Institute for Public Health and the
Environment, and this is an independent body in Europe
that has tried to use all available data to come up with
a risk value, and the number that they have come up with
is one in ten thousand turbines per year could have a
blade failure. And so what has happened is, over the
years, turbine technology has progressed, and now we
have on-board health monitoring systems on wind turbines
which are advanced collections of sensors and processing
algorithms that detect imbalances, over speed, and other
fault conditions, and shut down the turbine immediately.
So we can detect remotely components not working, or
anomalies in the blade, you know, issues that have come
up, and these on-board health monitoring systems are
really designed purposefully to avoid this type of
failure, and so that's one of the technologies that has
come out over the past, you know, fifteen years that has
really improved the reliability of these systems, and I
will say that there's a little box on the right where T
called this out specifically, but you know, blade throw
is by the industry and by most communities that I have

talked to, seem more concerned with ice because we know
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that ice will accumulate on a turbine blade, but blade
throwing is a type of failure so rare that it's usually
not considered a factor in many permitting processes. So
let's go to the next slide.

What I showed up to this point was basically some
background, and so what I want to talk about now is the
analysis process that we use to assess risk, and this
analysis process, like I said, 1is actually basically
going to be written into an international standard that
should come out in the next six months. So it's
something that is, I believe, going to be adopted
internationally. So what we're trying to do with our
risk analysis process is perform simulations to see how
far an ice piece or a piece of a blade could potentially
get thrown, and what risk that poses to homes, people
and vehicles. Okay? So what we do is we model a piece
coming off of a blade. So you can see the little
diagram with this red line, sort of coming off the blade
as it's rotating, and we use the equations from
ballistics and essentially the same tools that we used
to model wings and helicopter blades and projectiles. We
use those tools and those equations to model the flight
of this thing that gets thrown, and we took the site
specific wind data for Goose Creek, the turbine layout

in terms of, you know, distances from roads and homes
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and so, and the particular turbine make and model, all
the site-specific data, and we also took the icing
frequency, so how often ice is observed in this climate
in northern Piatt County as well as the blade failure
probability that I mentioned earlier. So we take all of
these things into account in trying to build a risk
assessment. Next slide.

You can't just run one simulation. That is
not really a valid way to assess risk. We can't just
look at one simulation. There's many different factors
that can change between, you know, different
possibilities, right, that can arise. So we need to
simulate lots of different cases where we're looking at
all the possibilities. So we simulate thousands of
different trials where we randomize, for instance, the
rotational position of the blade when something's
released, how heavy the piece is, the wind conditions,
and so on and so forth. In the report I think I 1list all
of those different things that I've landed on. It's
about a page long or so. And we do those simulations,
and we take the nearest distance to a participating and
non-participating home, the nearest distance to a public
road, and the nearest distance to non-participating
properties. Those are the four kind of values we're

interested in assessing. We look at each of those four
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kind of what we call receptors. We look at those four
different types, and we calculate the frequency of a
blade fragment hitting that, whether it's a home, a
vehicle, or a person on a property. So that's the
analysis process, and in the report, it will go through
more detail, it'll have the egquations and all the ways
that we randomize things in nitty gritty detail.

Now one of the things, if you go to the next
slide, that comes up is, you know, whenever we have a
model, the gquestion is well how good is your model, what
if it's wrong. So this is something that we kind of -- I
do for a living, and I know models, and I fit them to
data that we have for actual air vehicles, right? And
so we have this standard, what we call a parameter
estimation process, where we look at our models and we
say okay, what numbers are we uncertain about, and how
do we understand what these values should be tuned to.
So this is what I bring in in that experiment, right? We
have this experiment that has been done in Sweden, and
we run our model on the same turbine, on the same
conditions that this experiment happened, right? So we
simulate the experiment basically, and we show that our
simulation model gives us back exactly what we saw on
the experiments. Kind of amazing actually. If you look

at these values on the top right, there's the mean throw
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distance of an ice fragment. There's like different
percentiles, and we get a very good match between our
simulation of ice throw, okay, with the turbine running
how far can ice pieces go. Our simulation seems to match
very well with what was observed in the experiment. So
we have a lot of confidence that the model is calibrated
and tuned properly. It's an important step when you're
building these models, because if you're using the wrong
inputs you could get the wrong outputs from the model.
So we need to make sure we go through that calibration
process before producing any results. Let's go to the
next slide.

So bottom line from the assessment. The
first is on ice shed. So basically when turbines get
iced, they're going to be shut down. Okay? They're
either going to be shut down automatically from the ice
detention system, or manually from personnel that are
monitoring the wind farm. So, you know, assuming they're
shut down and the risk is zero, I mean the ice pieces
fall straight under the turbine. Even if the wind is
blowing, those ice pieces, won't go more than tens of
meters away from the wind turbine. So the assessment
really i1is that the risk is zero, just due to the
operational practice. Go to the next slide.

Now even 1f all of those mitigation measures
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fail and the turbines are just left running all of the
time so you literally have zero, so if a hundred percent
failure of all mitigation measures, and you Jjust leave
the turbine on, we have a worst-case risk to
non-participating homes of one ice fragment impacting in
over sixty-four thousand years. Okay? So if you live --
if you live near the turbine, you're at that set-back,
your risk is one in sixty-four thousand years,

and you can see on the right, you know, how far these
ice fragments fly versus the participating and
non-participating resident setbacks, and the ice
fragments just don't go that far. Let's go to the next
slide.

If you look at worst-case risks of personnel
on non-participating property lines, we're at one in two
hundred eighty-one thousand years. Again, Jjust because
the ice pieces just don't go very far and, you know, of
all the places that they could land, and the icing
frequency build all of those probabilities up, and
you're at a tiny risk. Let's go to the next slide.

And then finally we have worst-case risk to
vehicles on public roads is one fragment in thirteen
thousand years. And again, I would consider all of
these risks, even though they're small, just to still be

an over estimate, because they assume a hundred percent
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of failure of mitigation measures, but recently in my
discussions with the IEC, there was talk of conservative
estimates being, assuming that the mitigation fails, ten
percent. We should make that our worst-case scenario.
Well, I'm talking about assuming it fails a hundred
percent. So, this is like an extra extra worst-case
scenario.

The other thing I forgot to mention on the
vehicle assessment is, we have a recent paper where we
have developed a unigque methodology to assess risks to
public roads, and that paper was peer reviewed, and it's
documented in the report. Let's go to the next slide.

It's also important to point these risks out
in context of other risks. This is an important exercise
in understanding kind of what is a high risk versus what
is not. I put here, you know, the risks that we're
talking about, risks to vehicles, participating homes,
non-participating homes, and personnel. I would consider
this, because we're using these icing mitigation
systems, both automatic and manual, these would be -- I
would consider them zero risks. Let's go to the next
slide.

But again, if you consider worst-case risk,
even 1f Goose Creek did use any mitigation measures, 1in

the complete absence of mitigation, the risk from ice
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throw is still less than the risk from driving a car,
just doing household activities, and flying on a
commercial Jjet. So these are all published risks for
doing these activities. You can die in a commercial
airplane crash one in fifteen thousand years, but your
risk of getting hit by an ice piece is even lower than
that. Again, worst-case, assuming no mitigation. So
next slide.

The take-away here is that there's going to be
operational management over the icing conditions, so
that there is no risk in the surrounding community, and
even 1f those mitigations are not properly conducted,
the risks are still below the risks of -- common risks
occurring in everyday life.

All right. So the last topic is blade throw.
So let's talk briefly about that. I think we're on the

right slide. So here, we get the bottom line risks as

shown on these slides. They're even smaller, and the
reason they're smaller -- well, there's two major
reasons. So they're smaller because the blade pieces

just don't go very far, and the sheer, you know,

infrequent nature of these types of failures. We find
that the risks to participating and non-participating
homes is less than one fragment in ten million years.

Risk to personnel is less than one in ten million years,
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and the risk to vehicles on public roads is less than
one in a million years. To put that into perspective,
these risks are on the order of being struck by
lightning. So again, from an engineering standpoint we
would consider those risks very minimal.

The next slide shows a chart that you can
find in the report about all the five thousand
simulations we ran. Every one of those dots is a
simulated blade fragment trajectory, and you can see
that none of them go past the property set-back of one
thousand feet. So they're fairly well contained. Okay.

So conclusions here. Next slide. We talk about
the operational practices that we reduce the chances of
ice throw to nearly zero. And we've also talked about -
one thing I forgot to mention is, we talked about the
worst—-case scenario, the risks still being lower than
those in current everyday life. Next slide.

We talked about blade failure, and again, you
know, the real crux of the issue is that's why we have
on-board health monitoring and regular blade
inspections. Both of these things are critical to
safety at a wind farm, and, you know, Apex will of
course being carrying out using these on-board health
monitoring systems and conducting regular blade

inspections so that small imperfections are caught
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early, and this can be dealt with properly. And then of
course, even in the worst-case scenario, 1f that blade
throw does occur, we found the risks to be on the order
of being struck by lightning. I would still consider
these risks to be fairly -- our analysis to be
conservative and overstate the risks, because of many of
the assumptions that we made which are documented in the
report. So, next slide.

So with that being said, there's plenty more
detail if you want to take a look at it in our report
and the analysis, methods, and the results.

MR. KAINS: Thank you, Dr. Rogers. Mr.
Gershon, do you have any additional qguestions for
Mr. Rogers?

MR. GERSON: Just one clarification in the
report identifying the last slide is the report
submitted as Exhibit 18. Otherwise, no guestions. Thank
you.

MR. KAINS: Very good. Thank you.

MR. LUETKEHANS: Can I get a copy of Exhibit
18?2 I don't think I've seen it.

MR. KAINS: While we're looking for Exhibit
18 for Mr. Luetkehans, the Board is going to take a
five-minute recess to review the presentation of Dr.

Rogers before we open it up for questions. So, the Board
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will be in a brief recess. It is 6:28. We'll come back

at 6:33. Thank you.

(RECESS TAKEN.)

MR. KAINS: All right, let's re-convene. Dr.

Rogers, you remain on the stand, and do you understand
that you are still under oath?

MR. ROGERS: Yes.

MR. KAINS: Very good. Thank you. It's time
for gquestions from members of the Zoning Board of
Appeals for Dr. Rogers regarding his direct testimony.
Any questions from members of the Zoning Board of

Appeals? Mr. Harrington?

EXAMINATION BY

MR. HARRINGTON:

Q. So your study there in Sweden, correct, that
you're referencing?

A. Yeah.

Q. What would that be in relation to tower height?
Maybe do you know the tower height? I don't know.

A. I don't know off the top of my head, but it was
lower.

Q. All right.
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A. I think it was a slightly smaller turbine than
what's being used here now.

Q. Do you feel that that dramatically affects the
results of this study then?

A. No. It's a great question. When we calibrate the
model, what we're actually doing, and I didn't know how
much detail we wanted to go into, but I'll talk about it
a little bit here. We calibrate the aerodynamic drag of
the ice pieces. Right? Because that affects how far we
go. Right? So you don't really know -- there's
something called a drag coefficient. You don't know what
you should be setting that to. It's different for every
object, a baseball, a leaf. We don't know what to set
that value to. If you just go in there and use the wrong
value, an ice piece still could go farther -- could go
too far or too short compared to what it would go in
real life. So what we do is we kind of calibrate
everything to this example study. It doesn't matter that
a turbine was of a different size. It just matters that
they were ice pieces coming off the turbine. The ice
pieces coming off of that turbine would be the same size
and everything as coming off of any turbine. It doesn't
matter what size, because it's just the phenomena of how
ice pieces break off. Does that make sense?

Q. I get what you're saying. You're saying the ice




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24

is going to collet regardless, and then apparently the
atmospheric conditions are going to affect when it
sheds?

A. Right. So we calibrate the drag coefficient to
that study. Now we can use that same drag coefficient
for a bigger turbine. So our ice pieces for this bigger
turbine went farther than what was shown in that
experiment for sure, Jjust because the turbine was
bigger, but we're confident that the model is right. So
we can use it on any size turbine, you know, and it will
give you the right answer.

MR. HARRINGTON: Okay. Good to know.
MR. KAINS: Any other gquestions from members

of the Board? Mr. Chambers?

EXAMINATION BY

MR. CHAMBERS:

Q. So, along the same lines of that guestion, in the
report, the ice fragments, the model using flat plain
aerodynamics, since most of the modeling here is for,
you know, worst-case scenario, do you also model like
for this kind of a solid chunk, 1like say something
roughly equivalent to a brick, and model the throw on

that without the flat plain aerodynamics?
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A. Yeah, so there's really only like a few models
you can choose from. Like there's an air foil wing
shape. We call it a wing shape model. There's a flat

plate, and then there's like a ball basically. The
brick would basically be a flat plate in the sense that
the brick kind of has a flat surface that pushes against
the air. We think about an ice piece, you know, it's
some sort of irregularly-shaped object that, you know,
it's definitely not a perfect flat plate, but we kind of
calibrate, you know, the aerodynamics so that -- and we
have like -- we vary that drag coefficient a little bit
to sort of simulate the irregularities.

Q. Okay. That's along the lines of my thinking.
There is a model for, say if you're still using that
flat plain model, but you use something that's got a lot
more density, a lot less of the drag co efficiency, and
has just more of a solid mass, in model with, based upon
that purpose, is a flake shaped --

A. Yeah. So in the report there's a discussion
about something called and area-to-mass ratio to get
super technical. The area-to-mass-ratio is really what
dictates how far something flies. It's kind of the area
of the ice piece divided by the mass. If you think about
a rock versus a piece of paper. That's why when you

throw them they will go very different distances,
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because i1f you take the area and divide them by the
weight or mass, you get a much different number. We
randomly vary that area-to-mass ratio in our simulations
to simulate a broad range of what ice pieces can look
like, and the way we know how to vary that, was taken
from these experiments where they went out and measured
ice pieces to show the variation in that parameter.

Q. On the same page here on the report as that
area-to-mass ratio, there's the wind speed. So
everything else on here has pretty cut and dry numbers
to it, but the wind speed just says -- the wind speed
distribution was created to match the measured wind
speed distribution for a nearby mid-western wind farm.
What is that?

A. So there's a wind farm at Fork Ridge that we have
data for, Ford County. So, not that far from here, tens
of miles away, as far as I remember. That was the wind
data we used for this study. Now we have wind data for a
wide variety of mid-western locations, and I usually
choose one that's very close. The wind distribution here
in Piatt County is going to be very very similar to what
that one at Ford County is, and if, you know, there's --
there will be miniscule changes and results as a
response to using different wind distributions there.

Q. Okay. So the modeling doesn't assume any wind
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speeds outside of that range?

A. Well it uses what we call a Weibull distribution,
so it randomly draws on wind speeds from what was
recorded, and i1t can draw some like one in a million
wind speeds. I've seen it draw some unusually high wind
speeds, like you'll see like twenty meters per second
come out of that, where the wind turbine would actually
be -- it could be like beyond the cut-outs with the wind
turbine, where the wind turbine won't even be operating
any more. It will be too high. We'll see wind speeds
come out of that randomization process. Yeah, you'll
get some random draws.

Q. One gquestion just on some terminology here. So
like the example you gave of the one in ten thousand
number for blade. Is that for blade throw, or just for
blade failure, because I've seen blade failures before.

A. Right.

Q. At what I assume would be more common than one in
ten thousand, if I've seen one in person that's broken.
But is that one in ten thousand number, is that for an
actual throw of a blade?

A. So, I don't believe that all of those one in ten
thousand are blade throws. A lot of those could be
blades that, for instance 1like, you know, are stopped

like, that they already knew that the turbine -- that
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the turbine health monitoring system shut the turbine
down, and at some point after that the blade or piece
kind of fell off of it would still be recorded as that
kind of event. So the actual frequency of a blade being
thrown while the wind turbine is still operating would
be less than that one in ten thousand number. But as far
as the data sets are so imprecise that I can't give you
a specific number for, you know, how frequently a piece
comes off while the turbine is operating.

Q. Okay. I think you may have already kind of
answered the last question I have. The last guestion I
had would have been that that max rotor speed being
exceeded, the wind cut-out was listed, and I would have
to find the page here, but twenty-four meters per
second. So there is, from what you're telling me, the
way 1t's drawing numbers for that model, it is including
the possibility of speeds that aren't actually possible
in terms of that max rotor speed?

A. We model the actual rotor rpm like curve during,
you know, the actual -- the way the control system will
actually control a turbine. So if you get a wind speed
at thirty meters per second, which is extremely fast,
then it will assume -- the model will assume that the
turbine's not spinning. Now there are overspeed

situations where, you know, a bunch of things can break,
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a bunch of safety mechanisms can break, but those
probabilities are down in the area of 1like one in, you
know, five hundred thousand or one in a million, and
those don't make their way into this type of analysis
because we're suppose to be looking at the normal course
of operations, and even in a worst-case scenario, and I
talk about this in some of the papers that I've listed,
but over-speed scenarios you don't want to bring those
in with, you know, typical risk assessments.

MR. CHAMBERS: Thank you.

MR. KAINS: Any other guestions for Dr.

Rogers? Yes, Mr. Harrington?

FURTHER EXAMINATION BY

MR. HARRINGTON:

Q. So just wondering, in the unlikely
event, I grant you your statistics say not very likely,
but just on the chance that something would develop,
whether it be ice shed, some other piece of the turbine,
turbine blade, I don't know what, it's detected and
found, what other mitigation process do you have other
than completely shutting that location down?

A. Sorry. Can you elaborate on that?

Q. Let's hypothetically say it's shed, let's say
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it's been identified that you have shed above and beyond
your current math. Outside of shutting it down, is there
anything techniques or control devices or, I don't know,
is there anything of use?

A. Well, you're saying so if potentially the wind
farm is operating, and something happens --

Q. Right?

A. -—- you're saying are there additional safety
mitigations that --

Q. What I'm getting at, is there any in use in these
other wind farms, you know, do you know of any?

A. That's not something I can speak to. I'm not
really sure.

Q. That's understandable.

A. Yeah.

Q. That's understandable. I guess what I'm driving
at is, 1f that were the case, if there were, who would
be making that decision? Do we know that?

A. Well, it certainly wouldn't be me. That might be
a good gquestion for Apex.

Q. I understand. I just wanted clarification.

A. Yeah.

MR. HARRINGTON: Thank you.
MR. KAINS: Thank you, Mr. Harrington. Any

other questions from the Board? All right. Questions
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from members of units of local government including
school districts? Questions from interested parties
represented by licensed attorneys? Mr. Luetkehans?

MR. LUETKEHANS: Thank you. First of all, I
have to object. It's one thing to get power points
during or after the presentation, but to get a 24 --
23-page report this detailed is clearly inappropriate,
and actually getting it after the testimony. Under,
Klaeren that's clearly not appropriate. I will do my
best, and I'm going to reserve the right to ask this
Court to call Mr. Rogers back at some point after I've
had the opportunity to review this. I'm not going to do
it lightly, but this is just not how these hearings
should occur.

MR. GERSON: For clarification, that report
was submitted ten days -- seven days ago at our last
public hearing --

MR. LUETKEHANS: Mr. Gershon, you have my
e-mail.

MR. KAINS: Guys, here's what we're going to
do. Any exhibits that you're planning on using, get it
to each other and get it to Mr. Keyt at least two days
before the hearing, because that way we have a chance to
look at it, copy it. Mr. Luetkehans needs the

opportunity to review the documents so he can perform
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his job. What I'm going to do is allow Mr. Luetkehans
the opportunity to cross-examine this witness with
respect to his powerpoint presentation. Should we get to
a point where it seems as if Mr. Rogers needs to -- Dr.
Rogers, I'm sorry, sir, Dr. Rogers needs to testify
additionally to what he does tonight, then perhaps we
can do it wvia, if it's okay with both parties, I think
we're okay with it, wvia some kind of zoom conference
type of thing. So, you know, Dr. Rogers doesn't need to
come back to central Illinois from beautiful Georgia,
but the thing is, Mr. Luetkehans needs to be able to
adequately cross-examine him. So if we can, in the
future, counsel, have exhibits that are going to be
proposed two days before you're going to be using them.
So that way everybody has a chance to be on the same
page. Mr. Gershon?

MR. GERSHON: No objection, but we were
directed originally and Mr. Luetkehans was here, to turn
all of over exhibits including a copy for Mr. Luetkehans
to Andy which we did a week ago, and you know, I
recognize that Mr. Luetkehans wasn't here, but I feel
that he would do the same thing I would do, which is to
check in with Moore to find out what had occurred at the
meeting, but we're happy to provide them directly to

Mr. Luetkehans in advance, and would ask him to do the




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

33

same with us.

MR. KAINS: Yes, giving them to Mr. Keyt
isn't giving them to Mr. Luetkehans. So I want you to
provide him with exhibits. Mr. Luetkehans, I want you
to provide Mr. Gershon and his office with exhibits, but
also get them to Mr. Keyt, and I think two days in
advance is plenty.

MR. GERSHON: Scott, if Mr. Luetkehans has
additional questions, then we will certainly have Dr.
Rogers come back here in person to address those
guestions. We would ask if we're going to do that, that
he come back solely for the purpose of responding to
those questions, and --

MR. KAINS: Absolutely. We're not going to
re-open it for everybody to ask guestions. This is the
time for everybody to ask Dr. Rogers gquestions. All
right. I think we're in agreement and we understand.
So, Mr. Luetkehans?

MR. LUETKEHANS: Yes.

MR. KAINS: Your guestion.
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EXAMINATION BY

MR. LUETKEHANS:

Q. Dr. Rogers, you said plant operation staff are

well trained to recognize ice thawing conditions and

curtail turbines. You said that in your powerpoint?
A. Yes.
Q. Were you provided those well-trained procedures?
A. Was I provided with the actual procedures?
Q. Yeah.
A. No, but I did have discussions with Apex

personnel.

Q. Okay. So they told you they were going to train
them. Is that pretty much what you said, what you're
saying?

A. Yeah. So I'm aware of the standard ice, you know,
mitigation operating procedures at wind farms, and I
asked i1if they would adhere to those ice operating
procedures which includes monitoring for ice build-up
and shutting the turbines down if ice build-up is
observed, and they confirmed that they would be doing
So.

Q. So that's the total of your understanding about
the training in this regard?

A. Yes.
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Q. You said, i1f you go -- and again, these aren't
numbered, so I'm going to try to get to it the best I
can. If you go to Assessed Risk: Ice Shed. It starts
about halfway through. There's three or four charts --

three or four things with that title.

A. Yeah, I'm on there.
Q. Go to the second one, if you would.
A. Yeah.

Q. With the two. This is the one that has the chart
on the right that talks about closest non-participating
residence, correct?

A. This is the one you're referencing, right? I'm
sorry for not numbering them.

Q. That's okay.

A. Yeah.

Q. Okay. When you talk about number three on the
next one, that's where you add the issue of property
lines, correct?

A. Right.

Q. Okay, but the chart on the right is not property
lines, is it?

A. No. The chart on the right I have dash lines for
residences.

Q. Okay. So that's the same chart you talked about

on the page before, correct?
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A. Right. Right, they have -- yeah, the property
line set-back is a thousand, so there could be another
line there for a thousand, yes.

Q. In fact, you include that blade throw of a
thousand.

A. Okay.

Q. So there are -- there is ice shed that's gone,
under your model, past the thousand-foot property line,
correct?

A. There is a very very small number of cases that
could go that distance. That's true.

Q. Okay. Thank you. No further guestions.

MR. KAINS: Thank you, Mr. Luetkehans. Any
other attorneys in the room with gquestions for Dr.
Rogers? Very good. Now gquestions from other interested
parties? Members of the public opposed to the
application or neutral on the application? And Jjust
again, a reminder, a gentle reminder, it's not time to
testify. It's time to ask guestions of the doctor. You,
of course, will have your opportunity to testify later
on in this hearing. With that said, questions from the
public for Dr. Rogers? Seeing none. Questions from
Piatt County Staff and Consultants? Mr. Gershon,
anything on re-direct to clarify?

MR. GERSHON: Just a couple of items.
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RE-DIRECT EXAMINATION BY

MR. GERSHON:

Q. Just to clarify, all of the examples you
identified showing any risk whatsoever, assume a hundred
percent failure of all monitoring and safety procedures?

A. Right. So the risks that we were Jjust talking
about, where you have a very very small number going,
you know, towards a thousand feet, yes that assumes that
you're running the turbine a hundred percent of the time
when there's ice. So literally nobody's monitoring it.
There is no, you know, any detection system operation at
all. So this, you know, and this is where I get back to
assessing risk. It's not enough to just run one
trajectory or look at one number and say something's
physically possible. We don't really assess risk that
way. If we did, we would all drive our cars five miles
an hour and where a helmet in case a meteor strikes,
right? I mean so, you know, we have to assess the risk
by looking at all the probabilities, it sort of matches
what we had, a single worst-case fragment, if everything
else is stable, right?

Q. Based on your studies, how often does one hundred
percent failure of all the safety systems and monitoring

systems occur?
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A. Well, I mean -- that, I don't have a number for
how often a hundred percent failure occurs, but I can't
believe that Vestas would charge anyone for a system
that doesn't work a hundred percent of the time. So like
I said, in the work that I've done with the IEC and
that's with a group of twenty other international
experts, the discussion was that we should consider
worst-case scenarios to be ten percent failure of those
systems. So the systems only operating ninety percent of
the time should be considered worst-case. I'm looking at
-— I'm considering worst-case to be like what happens if
they are never operating. So there's a big difference
there.

Q. And while those systems are operating, what is
the risk of ice throw?

A. Zero. I mean the blades will be shut down, you
know. The systems, the ice detection systems are going
to be operational from day one, and you know, if they
are not working then they're repaired so that they are
operational. If the turbine rotor is stopped, the blades
and the ice pieces fall straight down, and we're talking
about tens of meters lateral distance to the wind.

Q. Would you clarify the thousand-foot set-back risk
you were discussing?

A. Yeah, this is what I was saying before is that,
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you know, reducing something down to like how far one
thing could potentially travel is not the right way to
assess risk, right? We have to look at the probability
of that incident occurring, the probability of something
being there for it to hit, and then the probability of
like, you know, all the failure mitigation measures
failing before that event even happens. That's where my
risk numbers come from. Even though you see this chart
and you see a thousand, oh my gosh, there was a case
that went a thousand, well if you look at the assessed
risk you see that, you know, we're talking about, you
know, one in two hundred eighty-one thousand years is
the actual risk to a person, even knowing that, you
know, a piece could go that far, and again, that's
assuming a hundred percent failure of all the other
mitigation measures that are in place.

MR. GERSHON: Thank you. No further
gquestions.

MR. KAINS: Thank you, Mr. Gershon.
Mr. Luetkehans?

MR. LUETKEHANS: Real quick.
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FURTHER EXAMINATION BY

MR. LUETKEHANS:

Q. When we a drive a car we assume a risk; 1is that
correct?

A. Right.

Q. We all assume certain risks?

A. Right. I mean just by --

Q. This risk we're talking about here, is not one
that you assume by walking in your back yard that
something or someone else 1s causing that risk, however
small it mail be, is something being caused by someone
else, not -- you can't decide not to walk in your back
yard?

MR. GERSHON: Could we have a chance for you
-- you were trying to answer the guestion when counsel
was speaking.

MR. KAINS: There's a gquestion pending.
Answer that question please, Doctor.

A. So whenever we build things in the community,
whatever, 1if your neighbor builds something on their
property or, you know, any community or anything we live
in, there's going to be associated risks, right, whether
you are driving under a bridge, you know, whether your

neighbor builds a silo on your part of the property, and
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an ice piece comes off and goes onto your part of the
property, right, and so we have to look at these risks
in terms of everyday risks that we take, right, and so
the risks that I've shown here are risks that are both,
that are smaller than both everyday activities and just
ex—-essential risks light lightning strikes, but then
also smaller than, you know, possibly driving across a
bridge or having your neighbor put up a silo, you know,
on their farm.

Q. Okay. I understand, and I'm not trying say --
what I'm trying to understand is, you're comparing this
risk to me driving a car, and those are not the same
kind of risks. Ones's an implied risk that I take when I

get in my car every day, correct?

A. Sure.

MR. LUETKEHANS: No further guestions.

MR. KAINS: Mr. Gershon?

MR. GERSHON: Just to clarify.

FURTHER EXAMINATION BY
MR. GERSHON:
Q. You've identified the incredibly limited, if no
risk, within a thousand feet of the property. Correct?

MR. LUETKEHANS: Is that a question or -- I
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mean -—-

MR. KAINS: It's a question. It's a statement
with correct at the end. So, that's cross-examination.

MR. LUETKEHANS: Well it's not actually
Cross.

MR. KAINS: Actually, since it is re-direct,
ask another question.

MR. GERSHON: I would be happy to do so.

Q. In looking at assumption of risk. The property
owners who are subject to any risk within a thousand
feet are property owners that are a part of our project,
since it has to be on their property or the property
line, is there any risk that's assumed by anyone who's
outside of that thousand-foot line?

A. Not according to the results I've shown here. I
mean the risk that we assess 1is zero risk from ice shed,
because of all the mitigation measures that we're
talking about, and the blade failure, you know, cases we
show don't go that far. The worst-case, when we're
talking about, you know, ice pieces actually being shed,
we show those mostly to answer questions about what
happens if all the mitigation failures, mitigation
measures fail, but the assessed risk is essentially that

there is no risk beyond, you know, a very small radius
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surrounding the turbine.
MR. GERSHON: Thank you.

MR. KAINS: Mr. Luetkehans?

FURTHER EXAMINATION BY

MR. LUETKEHANS:

Q. I hate to do this, but just so I'm clear, the
closest non-participating property line in your report
is a thousand feet, correct?

A. Yes.

MR. LUETKEHANS: Okay. Nothing further.

MR. KAINS: Thank you. The final gquestions
come from members of the Zoning Board. Any questions
from members of the Piatt County Zoning Board of

Appeals? Very good. Thank you, Doctor. You may step

down. You are excused unless you are recalled later in

this hearing, and we will let you know.
Mr. Gershon, your next witness?
MR. GERSHON: Thank you. Let's call Jason
Conley with Apex.
MR. KAINS: Sir can you please raise your

right hand and be sworn?

(WITNESS SWORN.)




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

44

MR. KAINS: Before we have him testify, are
there any exhibits here that need to go to Phil?

MR. GERSHON: As well as to the ZBA.

MR. KAINS: Absolutely.

MR. GERSHON: One moment. We are submitting
as our Exhibit 22 the safety and security powerpoint.

MR. KAINS: Very good. All right, sir, if
you could please state your name and spell your first

and last names for the record.

J A S ON C ONLEY

called as a witness on behalf of the Applicant, having
been first duly sworn, was examined and testified as
follows:

MR. CONLEY: My name's Jason Conley,
J-a-s-o-n, C-o-n-l-e-y.

MR. KAINS: You may proceed.

MR. CONLEY: All right. My name's Jason
Conley. I'm the Health and Safety Manager for Apex
Clean Energy. A little bit about myself: I've got a
Bachelor's in Occupational Safety and Health from

Southeastern Oklahoma State University; two

certifications I hold from the Board of Certified Safety

Professionals. I hold an ASP certification and a CSP

certification. I'm a member of ASSP, which is the
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American Society of Safety Professional, I have been
since 2006. I'm also a member of American Clean Power,
which is ACP, and have been since 2017.

My background, I have fifteen years as a Safety
Professional. Nine of that is in the 0il & Gas Industry.
I have supported operations drilling and well
completions all over the central United States,
Oklahoma, Texas, Louisiana and Wyoming. I spent a
couple of years working in Alaska in Prudhoe Bay,
supporting drilling operations, where I was an active
member of the Prudhoe Bay response team; spent two years
on an offshore production platform in the Gulf of Mexico
where I received an offshore major emergency management
certification from the Offshore Petroleum & Industry
Training Organization.

I've been in the renewable energy industry for
six years. I have supported operations -- wind farm
operations in Kansas, Texas, Idaho, South Dakota,
Indiana and Pennsylvania, and construction operations in
Texas, Oklahoma, Arizona, New Mexico and New York. Next
live slide, please.

So safety is the core value of Apex Clean Energy.
It's not just a part of the business, it's how we do
business. We work hard to cultivate a culture for safety

throughout the company and employ a proactive and
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collaborative approach to prioritizing safety in every
initiative that we do. Apex is a member of American
Clean Power, where we're engaged in hundreds of other
safety professionals in the Environmental, Health and
Safety committees. ACP works diligently to improve
safety programs and enhance those already in place with
the individual companies. They're also an ANSI certified
accredited standards organization where we have a
collaborative approach with federal agencies to improve
worker health and safety, organizations like OSHA,
NIOSH, CDC and the Bureau of Safety & Environmental
Enforcement.

MR. KAINS: Mr. Conley, could you just slow
down Jjust a bit?

A. Yes, sir.

MR. KAINS: I know it's nerve racking to be a
witness; however, it appears that you're reading your
powerpoint, and if you could read it a little more
slowly that would be very helpful. Thank you, sir.

A. You bet. As far as the operations and maintenance
goes and safety support, the project's expected to have
eight full-time operations and maintenance staff. That
contact information will be provided to Piatt County, to
the road districts, and to the participating land

owners.
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The responsibilities of the operations and
maintenance staff are to conduct visual inspections on
equipment across the project, conduct turbine
maintenance within the turbine manufacturer
recommendations which is typically twice a year; and
investigate complaints and abnormalities as warranted
with the operations.

The entire operation will be monitored by the
remote operations control center located in
Charlottesville, Virginia known as the ROCC. The ROCC
has twenty-four hours a day, seven days a week, three
hundred sixty-five days a year monitoring on all the
wind turbines. They will also monitor the O & M and the
substation as well, and we try to work with veterans in
this space to have them in those roles.

Some of the information that will be shared with
the public will be available would be visible signage,
the 911 addressing on the O & M and the substation.
Known voltages for the substation will be posted. There
will be twenty-four hours a day, seven days a week
emergency contact information which will include the
ROCC, and then the access road for each turbine will be
labeled. So emergency services will know where the
turbines are located, and we also provide a GIS file for

911 addressing to locations within the wind farm itself,
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O & M substation.

As far as safety training goes, all employees are

expected to have formal training in advance tower rescu