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[WITNESS: MAGNUSSON]

PROCEEDI NGS
(Afternoon session resuned at 1:28 p.m)
PRESI DI NG OFFI CER SCOTT: W' re ready
to reconvene here. W'IIl go back on the
record. | think we're now at Counsel for the
Public, with M. Magnusson as the paneli st.
CROSS- EXAM NATI ON
BY M5. NMALONEY:

Q H . Good afternoon. And |I'mgoing to focus on
the m crophone. So if I'mnot |ooking at you
directly, that's what -- if | don't, then |

don't speak into the m crophone.

| just wanted to foll ow up on sone
questions that sone of the intervenors had for
you. Wen it cones to your econom c -- your
study on the econonic inpact, | believe you
said that you based this on assunptions that

were given to you by AntrimWnd; is that

correct?
A That was part of the infornmation that was taken
into account. Not all of it, but a portion.

Q Right, right. So | think in response to one of
t he questi ons, you took the PILOT into account.

You didn't | ook at the ad val orem anal ysi s.

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

A

That's correct.
Al so the nunber of full-tinme or full-tine
equi val ent jobs, would that have been provi ded
for you by the Applicant?
For the ongoing direct full-tine equival ent,
that was given by AntrimWnd. So that woul d
be the one they said would be direct enpl oyees
and rel at ed.

(Court Reporter interrupts.)
So, just to restate it, AntrimWnd had
i ndi cated that there would be four full-tine-
equi val ent enpl oyees enployed at the facility
after it was constructed.
And so the indirect, you did an estinmate of
t hat ?
That's right. That uses the -- that was the
econonm ¢ nodel portion, because those aren't --
woul dn't be able to be directly provided by
anyone. It would be a result of an econom c
nodel that would generate that type of
i nf or mati on.
Ckay. Well, what other assunptions were you
given by Antrim W nd?

So, going back to the Econom c | npact

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

A
Q

St at enent - -

Yeah.

-- Page 13, there's a good sunmmary of the

di fferent assunptions that were used in the
study. So, related to Antri m Wnd, one would
have been they provide informati on on funds

al ready expended, plus their capital
expenditure projection, the informati on on the
PI LOT agreenent. The information they provided
was one of the assunptions built into the
nodel .

Ckay. Were there any others on Page 13?

And then, kind of related to your previous
question, for ongoing operations there will be
an average of four full-tine equival ent jobs,
conbi nation of direct enpl oyees of Antrim W nd
Ener gy, LLC, and contracted enpl oyees of the
w nd turbi ne manufacturer based on infornmation
provided by AntrimWnd Energy, LLC

For the noney that was al ready spent on the
Project, at least at the top of your analysis,
you said they spent $4.5 nmillion?

That's correct.

And 48 percent of that was spent in New

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

Hampshi re?

A That woul d have been based on revi ew ng
information that was in what they provided,
yes.

Q At that tinme. And | understand that nay have

changed. So that's about $2.16 million spent

in New Hanpshire? | just did the math, so...
A That sounds reasonabl e.
Q Do you have a breakdown on how t hat was spent?
A No. Due to confidentiality, wasn't allowed to

di scl ose beyond just the aggregate figure.

Q And woul d any of that have included | egal fees?

A | believe |l egal fees were one of the itens
listed.

Q Ckay. | wanted to follow up on questions
regardi ng property values. | believe you said
that if a property -- you used the word

"specul ation” with respect to an opinion that a
property val ue had decreased as a result of a

w nd turbine farmbeing in a view, is that

correct?
A. | did make that statenent.
Q Ckay. |I'msure you're aware that in al nost

every conmmunity a view is considered part of

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

A

the property tax value -- part of the val ue of
the property; isn't that correct?

View definitely can be a factor that inpacts
val ue of a property, yes.

Ckay. And Ms. Linowes give you sone exanpl es
of sonme property taxes that were | owered as a
result of an assessor's opinion that the view
was i npacted, and you thought that was
specul ati on?

That's correct.

So you don't believe an assessor's qualified to
make that determ nation?

| believe that, based on the evidence that's
been coll ected, that assessors do a very good
job of -- an assessed value of a property is a
very good predictor of what its sales price is.
So that would inply that overall assessors do a
good job of assessing the value of a property.
Ckay. You said you |l ooked into the properties
sold in the Lenpster area; is that correct?
That is correct.

As part of that process, did you | ook into how
| ong sonme of the properties were on the market?

The study did not specifically |look at |ength
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[WITNESS: MAGNUSSON]

>

of time for sale.
Did you ook into properties that had been put
on the market and then w t hdrawn?
No.
Do you know how many properties in Antrimw ||
have -- how many residential properties wll be
affected by the view, or what the effect it
w || have a view of the turbines?
The result of the study woul d indicate that
none of the properties would be inpacted in one
way or another by the viewitself.
I think | asked a different question.
Ckay.
| said, do you know how many residenti al
properties in Antrimw ||l have a view of the
t ur bi nes?
I do not know the exact nunber.
I wanted to ask you a couple of questions about
your study on tourism |I'mgoing to switch
docunents here.

You were |l ooking in Lenpster in
particular. | think I'mon Page 8 of that
study. That's where you indicate that the

I ntroducti on of Lenpster Wnd appears to have

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

10
had little or no inpact on the neals and roons
sales in the region; correct?

A Again, this isn't a study that | did, but one
that | reviewed. But that was a finding.

Q Ckay. And the four factors you have there are:
Meal s and roons, growh in tourismrel ated
enpl oynent, state park revenues, and weekend
traffic volune. |If you need to take a nonent,
go ahead.

A. Are you asking nme if that's --

Q Those were the factors you |listed on Page 8.

A Those were findings of the study that | felt
were particularly rel evant.

Q Wth respect to the state park revenues, what
ki nds of anmenities are at the Pillsbury State
Park for users as opposed to the Audubon
Wldlife Sanctuary? Did you do a conparison?

A Again, | didn't ook at tourism so | didn't do
a direct conparison between Pill sbury and any
ot her park.

Q Ckay. Wuld you agree they're different?

A. Can you clarify what you nean by "different"?

Q They offer different anenities.

A Can you be nore specific?

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

Q Pi cni cki ng, boating, canping.

A I mean, |'ve visited both places. And just

fromny recollection of being there, | renenber

sonme simlar features were ponds. You know,
and certainly they're both nice, wooded areas.
That's about the extent | recall. It was a
little while back since |I've been there.

Q So that's the extent of your know edge of the
di fference between the two?

A. | would say that's a fair characterization

Q Do you think that a typical user of the Audubon

WIldlife Sanctuary would be simlar to a

typical user of the state park in Pillsbury?
A Again, | didn't |ook at specific differences

between visitors for the study, so | woul dn't

be able to comment on that.

Q Did you -- are you aware of the fact that there

iIs a New Hanpshire notocross track in the town
of Lenpster?

A. I was not aware of that.

Q So you aren't aware that it's a large touri st
attraction in Lenpster?

A. I was not aware of that.

Q You aren't aware that they do races Fridays --

11
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[WITNESS: MAGNUSSON]

or two races every week?

A Again, | nean, | don't know what el se to add,
other than I'mnot famliar with that.

Q Wuld it surprise you if that particul ar
attraction would cause traffic to go through
the town of Lenpster?

A Again, I'msorry. | nean, | didn't |ook at

this as a specific issue, so | really can't add

much nore.

Q Well, you' ve included this in your report, so
|'"mjust going to ask you. Wuld it surprise
you if that attraction contributed to the

traffic in the town of Lenpster?

A | think that, in general, any feature of a town

that's unique to it could be a tourism

transacti on, such as that.

Q And the sane with the neals and roons sal es?
A. Meal s and roons tax would be an indicator of
overall visits to a region. |It's a standard

econom Cc neasure.

Q Is that a "yes" then?

>

A "yes" to what?
Q That the notocross track m ght have an i npact

on the neals and roons sal es?

12
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[WITNESS: MAGNUSSON]

13

A So if you're saying that the notocross is a
tourismactivity in that area, it would
certainly contribute towards neals and roons
t ax.

Q Ckay. And al so contribute towards the growh
and tourismrel ated enpl oynent ?

(Court Reporter interrupts.)

A The study that | ooked at it didn't say anything
about growh. It said the introduction of the
Project had little or no inpact on neals and
roons tax, neaning that -- so they're not
I mpl ying any growth associated with it.

Q I*'mjust | ooking at the second item on Page 8
that tal ks about since it began operating,
grow h and tourismrel ated enpl oynent has been
as | arge or | arger.

A. Sure. That's consistent with that finding.

Q So, do you think the notocross track coul d
contribute to that as wel | ?

A I"msorry. | nean, | did not specifically | ook
at the notocross track, so | don't know how it
I mpacts or not the region.

MR Rl CHARDSON: Yeah, |' mthinking

we're -- | nean, we're assunm ng these facts

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

14

that Attorney Mal oney is suggesting are true,
but there's nothing in the record to state

whet her or not this track was increasing in
revenue or decreasing. And the w tness says he
didn't even know it was --

MS. MALONEY: |'mgoing to object.
This is not --

(Court Reporter interrupts.)

PRESI DI NG OFFI CER SCOTT: One at a
time, please.

MS. MALONEY: And it's a speaking
obj ection, and it's coachi ng.

MR R CHARDSON: No, no. |I'm
actually not. I'mactually trying to get to
what | feel the concern here is, is that the
W t ness doesn't have any know edge of what's
happening there. And it's -- you know, it's
not probative as a result.

M5. MALONEY: Well, | would totally
disagree. And | think the fact that the
W t ness doesn't have know edge of it is
actually very relevant and nmnaterial to the
di scussi on.

PRESI DI NG OFFI CER SCOTT:  Wwell, |

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

think the witness has answered the question,
that he doesn't know, right?
s that correct?

W TNESS MAGNUSSON: That's correct.

MS. MALONEY: And that's ny point.
And | have nothing further.

PRESI DI NG OFFI CER SCOTT: Ckay. So,
Comm ttee nenbers, Subconmttee nenbers, any
questions? M. Boisvert.

QUESTI ONS BY DR BO SVERT:

Q Regardi ng the tourism study for Lenpster, who
carried out this study, and who authorized it
and paid for it?

A The study was perforned by Brian Gottl ob of
Pol Econ Research in December 2013. And ny
understanding is that this study was actually
presented to the -- in an SEC hearing rel ated
to Ilberdrola' s proposal for a wwnd farmin the
Grafton County region

Q But who paid for it?

A | would assune that it was -- well, let ne...
sorry. Let ne not assune. Let's see if...

(Wtness revi ews docunent.)

A In the study, | don't see where it -- oh,

15
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[WITNESS: MAGNUSSON]

16

actually, here it is. "lberdrola Renewabl es,
LLC conm ssi oned Pol Econ to review prior
studies of wind farminpacts on touri sm and
exam ne publicly avail abl e, objective, economc
and other data for regions in New Hanpshire
where wind farns are currently operating."

So it was authorized and paid for by a conpany
t hat builds wi nd farns.

That's correct.

Ckay. Could you -- | believe |I understood what
t he net hodol ogy was behind this report, but
could you briefly summarize it again for ne?
The tourismreport?

Yes.

Well, so the purpose was to | ook at several
different data sources for that study. And so
what they did was they reviewed i nformati on --
and this is a conmon approach, which is one of
the reasons | was confortable with its
findings -- looking at neals and roons tax.
That's sonething that, if | was to have done a
simlar study, | would have done. Also to |ook
at revenues at the Pillsbury State Park.

That's public information. That is a data

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}
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[WITNESS: MAGNUSSON]

>

A
Q

17

source that the author | ooked at. Wekend
traffic volune, that's also publicly avail abl e
data. That's another resource that was | ooked
at. So, basically the study |ooked at publicly
avai | abl e data sources to see if there was any
I ndi cation that there had been a change in
tourism And the neasures that they use are
standard neasures that would be used in a
touri smrel ated study.
You say "change in tourism" Over what span of
time are we tal king about?

(Wtness revi ews docunent.)
The tine period was before and after the
construction. |'d have to go through and | ook
for the tine period for each one. But just for
an exanple, for roonms and neal s change, they
| ooked between 2007 and 2012.
So, a five- or six-year span.
That's correct.
Are you aware of other tourismstudies that
have been conducted in New Hanpshire in this
appr oxi mate span of tine?
This is the only one that |I'm aware of.

So we don't have nmuch to conpare it against for
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[WITNESS: MAGNUSSON]

18

anot her study, for a study that would be in an
area that was not involved with wnd farns.

A | nean, there have been other studies that have
| ooked at tourism But as far as for
specifically for New Hanpshire, this is the
only one that was done. | wll say that I
t hi nk t he nmet hodol ogy done for it is solid, and
It does -- it |ooks at standard neasures that
really any tourismrel ated econom ¢ study woul d
| ook at. So, | nean, another study woul d be
redundant 'cause it would |look at simlar-type
metrics.

Q Hypot hetically, tourism m ght have skyrocket ed
In several other areas in the state but remain
nore or less level in Lenpster, which would
suggest hypothetically that there was a
relationship with a wind farnt or conversely,
it could have gone down el sewhere. So, a
single study | acks sone conparability, and I'm
not entirely persuaded. Thank you.

PRESI DI NG OFFI CER SCOIT: Comm ssi oner
Rose, pl ease.
CMSR. ROSE: Thank you.
QUESTI ONS BY CVBR. ROSE:
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[WITNESS: MAGNUSSON]

19

And | had a simlar question as Dr. Boisvert
Wth regards to the duration of tinme. And I
appreci ate that perspective as it pertained to
roons and nmeals over | think you said was a

si x-year wi ndow of time that that study that
you were referencing took into consideration.

I was wondering if you could provide that sane
duration of tinme, or if it was the sane
duration of tinme, as it pertained to the
traffic counts that you referenced, enploynent
counts and the revenues to the state park.
Ckay. So, actually, to just clarify on the
previ ous question on tourism this did
benchmar k against all counties in the state and
the state level. So it didn't just | ook at the
Lenpster region in isolation. It was a

conpr ehensi ve | ook at all of New Hanpshire and
its tourismover that tine period. And it
woul d al so appear that, for the different tine
periods -- or the enploynent that was over a
simlar time period of 2007 to 2012, the state
park's data was over a simlar tine period of
2007; so, for the state parks revenue since

2007. And anot her one was based on a visitor
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[WITNESS: MAGNUSSON]

Q

20

survey study that was done in 2009 by Pl ynouth
State University. So this study does rely on
ot her resources to reach its concl usi ons.

You state in your prefiled testinony that the
pur pose of your testinony was to speak upon the
I mpact of the project, or anticipated inpact to
the region's econony. Could you speak to how
you went about considering the recreational
opportunities in terns of that region's
economny?

Again, really, this study that was done on
tourismis related to, you know, outdoor
recreation opportunities is what that analysis
was based on. In this study | did not conduct
any firsthand research on recreation or

tourism It was based on the finding fromthis
ot her study.

So in your study that you referenced, you did
not reach out to anybody in the tourismrel ated
I ndustry within that region that's going to be
within the area of the Project.

| did not speak with anyone fromthe tourism

i ndustry, no.

As it pertains to the value of hones or inpact
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[WITNESS: MAGNUSSON]

21

on properties, you referenced that you do not
believe that there's a correl ati on between the
val ue of a home or what a hone sells for based
on its proximty to the wind towers; is that
correct?

A Il wouldn't say it was ny belief. | would say
that's based on the evidence that was coll ected
and anal yzed. It denonstrated there wasn't a
rel ati onshi p between the di stance of a property
and its sales price.

Q So, based on your analysis of the studies that
you have read, it is your expert opinion that

there is not a correl ati on between those two

factors.
A. That's correct.
Q Did your -- in your expert opinion, is there a

correl ation associated with the duration of
time that a hone m ght be on market prior to
sal e?

A For this study, the data wasn't avail able, as
far as tine on market. It just wasn't in the
type of available -- that was avail able. How
it's factored into the analysis -- and this is

di scussed in the original report -- is that if
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[WITNESS: MAGNUSSON]

22

a house sits for a prolonged period of tine in
a region, or you have nultiple houses in a
region for a prolong period of tine selling,

based on just |aws of supply and denand, you

should -- at sone point sone people would have
to sell, and that would |lead to a depression in
sales price. That didn't -- that has not been

observed, so that does not indicate that tine
on market was a factor.

Q And in your analysis, there are severa
references to the Wld Meadow Wnd Project, and
| just wanted to nake sure you're aware that
that project did not nove forward.

A I was aware of that.

Q Ckay.

CMSR. ROSE: Thank you.
PRESI DI NG OFFI CER SCOIT: M.
cifford.

QUESTI ONS BY MR CLI FFORD:

Q Good afternoon. | just have a few questions.

" mon Page 8 of your testinony. You
referenced that you reviewed sone 20 ot her
studies, and | was just wondering if you happen

to recall where those studies took place and
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how you reached the concl usion that the
underlying real estate values were --
(Court Reporter interrupts.)

Q "Il restate. |If you can just informne, what
were the nanes of those 20 studies, or where
did they take place? And can you confirm which
ones -- can you confirmthe observati on that
you took in Lenpster, that there was no
correl ati on between inpact on -- negative
i npacts on property valuations as a result of
proximty to wind turbi nes?

A Sure. So, in the original study it | ooked at
quite a few different studies. And then in
the -- and that was in 2012. And then in the
2014 update, it | ooked at any additional
studi es that had been done that basically
hel ped informif there m ght be anything that
m ght change the original finding.

So I'll start off with the kind of newer
ones 'cause | think they're especially
relevant. One that was reviewed that | think
I's probably one of the nbost recent, but also
one of the nost relevant to New Hanpshire, is

there was one that considered the relationship
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between -- or titled "Relationship Between Wnd
Tur bi nes and Residential Property Values in

Massachusetts."” This was perforned in 2014.
And take a second to...

(Wtness revi ews docunent.)
This one was significant, in that it | ooked at
al nost 122,000 residential property
transactions |located within 5 mles of a
t urbi ne between 1998 and 2012 in Massachusetts.
The study exam ned communities over a w de
range of | and use and zoning types and spanned
fromrural to urban. There were 121
transactions that were less than a quarter-mle
froma turbine | ocation, 986 that were between
a quarter and half-mle froma turbine
| ocation, and just over 6,000 that were between
a half-mle and a mle froma turbine |ocation.
The study concluded that there was no support
for the claimthat wi nd turbines affected
near by hone prices and that no evi dence energed
as a post-construction inpact. That, | think,
is -- that one is one of the nbst conprehensive
and one of the nost recent, so | think that

definitely inforns us.

24
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Sonme of the other ones that have been
| ooked at -- | can retrieve all 20, but just as
an exanpl e, sone other ones in 2013, Law ence
Ber kel ey Nati onal Laboratory did one that
| ooked at 50, 000 properties and concl uded t hat
there was no statistical evidence of -- well,
they specifically -- the 2013 study reported no
statistically significant difference in the
sales price for transactions at any di stance,
including within bands of .5 mles and 1 mle
of a wind turbine. The study provides strong
statistical evidence that there's no
rel ati onshi p between residential property
val ues and commercial wind tower projects.

Anot her one that was considered was in
2009. That | ooked at 7500 single-famly homes
across the entire United States. And again,
that one... I'"mjust trying to pull up points
that are rel evant.

(Wtness revi ews docunent.)
A Again, their primary finding after |ooking at
7500 single-famly hones across nine U S
states was no statistically significant

difference in selling prices between homes wth
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m nor, noderate, substantial or extrenme views
of wind turbines. Wuld it be hel pful if I
went through any nore or --

No. Thank you. | was just trying to get a
sense of what you were referring to when you
said you --

Ch, okay.

-- and what study you actually | ooked at so we

can -- or | can nore be inforned nyself.
Ckay.
My ot her question was, there was -- | thought

heard conflicting di scussions here this
afternoon or this norning. WAs the Lenpster
study based on actual sal es or assessed val ue?
Because | heard two different versions being
bandi ed about this norning and --

Yeah. Sorry if |I wasn't clear. Both were

| ooked at, both assessed val ue and act ual
value. So, sone of the steps that were taken
was, one, to | ook at whet her assessed val ues
were different if they were close to a w nd
turbi ne versus further away, to try and see if
there was sone type of inpact; there was not.

Anot her piece was then to | ook at and see,
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well, overall, in general, do hones tend to
sell at their assessed val ue, because that
woul d be an inportant value, and they do. 1In
fact, it's a very good predictor of -- the
assessed value is an excell ent predictor of
what a house sells for. [It's not always -- you
know, it doesn't always exactly do it, but
overall, on average, it is a very good

i ndi cat or .

So, then the final piece was to again | ook
at whet her hones that -- two pieces -- whether
honmes -- so we know if a, fromlooking at this,
whet her a hone is | ocated nearby or further
away froma wind turbine, their assessed val ues
on average were about the sane. W al so know
that from|l ooking at the New Hanpshire study
and t hese other ones that -- or actually,
specifically an assessed val ue in New
Hanmpshire, that if they have a view of a w nd
turbine or not, it didn't inpact assessed
val ue.

So the |l ast piece was to | ook at and see
i f houses that sold near a wi nd turbine, or

that had a significant view or had a view of a
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wind turbine, if they sold for |ess than what
their assessed value was. And that wasn't the
case. So, basically, by |ooking at these
di fferent pieces of evidence, it shows that
assessed values don't change in the region
because of wind turbines either related to view
or distance to wnd turbine; that assessed
value is a good indicator of what they shoul d
sell at, and that there was no difference
bet ween homes that were near a wi nd turbine or
further away, or hones that had a view of a
wi nd turbine or didn't, whether they sold for a
different price than what we woul d have
expected fromtheir assessed val ue.

Q And then woul d you agree that the actual sales
data is a better indicator of the correl ation
or a stronger indicator of the correlation than

just purely neasuring agai nst assessed val ue?

A No, because you have to have sone type of basis
for conparison. And so -- I'msorry if |I'm not
explaining it well. But assessed value -- and

this is if you | ook across the board --
assessed value is an excell ent predictor of

what a house actually sells for. And so if
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that -- if the sales price for hones in a
certain area -- so, if you were to | ook at al
t he houses that are nearby a wind turbine -- if

t here was an inpact, those sales prices should
be | ower than their assessed val ue, since we
know overal |l assessed val ues are a good
I ndi cator of what the sales price should be.
That did not occur. So, that is strong
evi dence that the presence of a wi nd turbine
did not have an inpact on the sales price.

Q Ckay. Thank you.

QUESTI ONS BY PRESI DI NG OFFI CER SCOITT:

Q Wiy don't we stay on that sane topic.

So, Ms. Linowes showed you sone
docunent ati on regardi ng assessnments in
Lenpster. Do you know the timng on that?
Your report -- and correct ne if I'mwong --
you just articulated that you really take that
assessnment as a baseline. But ny concern is if
t he assessnent reflects a | ower value as those
docunents that you saw based on an assessor
saying |'mgoing to di scount the assessnent
because of the wind farm that kind of calls

Into question -- you know, we have "a chicken

29
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and an egg" thing, right, of what caused what.
So, do you know the tim ng of your report
conpared to the timng of those assessnent
changes?
So, in the 2012 report, both -- well, it |ooks
i ke the other assessed val ue occurred nore
recently, in 2016. But the second one that was
menti oned with Onnela, that was actually
recorded in the report. | think there's... no,
actually, let's see.

(Wtness revi ews docunent.)
No. Actually, both of those are reflected in
the 2012 report. Yeah, so both those
conpl aints were highlighted. And the thing --
so, both of those occurred in... one was in
May 2009 and anot her one was in June 2010. And
overall, assessors do a good job of predicting
t he val ues based on what was observed. That
doesn't nean for every property they get it
right. On these, these are two exanpl es out of
many transactions that have occurred where an
assessor gave their opinion that it should be
reduced and the town granted that. These are

actually outliers, though, because based on
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what | said before, we specifically | ooked for
this, and what would happen is if -- because,
you know, we have now a good history of
assessed val ues around wind turbines. |If they
were down 5 to 10 percent across the board
around t hose, that woul d have been refl ected.
That woul d have been picked up. That didn't
occur. So what that neans is these are two
unusual , you know, circunstances. They're
outliers. They're not what overall assessors
are doing with property. 1In fact, these are
the only two incidents |I've heard of out of all
the entire tine period where that's been done.
And having -- let's assune these are outliers.
Wul d these two assessnents that have gone
down, apparently have gone down because of the
wind farmin Lenpster, does that change in any
way your view on the inmpact on abutting
properties or close-in properties?

It does not, and specifically because it hasn't
turned into a wi despread phenonenon. For
exanpl e, where you had hundreds of assessnent
requests that were granted, then that certainly

woul d have an inpact. But these are two ones

31
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that are now al nbst six years old that were
granted. And there's a |long history of
significant -- or several projects that have
conme online since then and that hasn't been the
case.

Thank you for that.

The Lenpster study, how many properties --
just | ooking for a sanple size and order of
magni t ude.

Sur e.
How many properties were sold during that
peri od?

(Wtness revi ews docunent.)
So, the tine period was between, that we | ooked
at, was between 2005 and 2011. Total nunber of
sal es | ooked at for that tine period was 2, 593.
The nunber of post-construction sales in the
Lenpster region that was | ooked at -- so,
basically, it would have been after the
turbines were in place up to 2011 -- was 88
total, with 16 in Lenpster. So it's -- for the
region it was, you know, in line wth
hi storical sales volune. It certainly is a

| ower nunber, but that was one of the reasons
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t hat ot her studies were | ooked at in addition.
This is one piece of evidence that confirns
what ot her studies are finding that have taken
into account | arger property sal es vol unes.

Q Ckay. Thank you.

On the econom c inpact analysis, the
nunber of FTEs, whether it's after the project
or stemmng fromultinately the project, there
was no assunption made, | assune, on where the
actual enployees cane fromoriginally, right,
whet her they were hired locally or they cane
into the community? |Is that a correct
st at enent ?

A That's correct.
Q Ckay. That's all | have.
D d you have sonething, Dr. Boisvert?
DR BO SVERT: You covered it.
PRESI DI NG OFFI CER SCOTT: Ms.
Weat her sby.
MS. WEATHERSBY: Thank you.
QUESTI ONS BY Ms. VWEATHERSBY:
Q Do you know at the time of the Lenpster study
concerni ng the assessed val ues, before and

after, what the equalization ratio was in the

33
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t own?

| don't specifically recall what the
equal i zation rati o was, no.

But you're famliar with the concept that there
is aratio in place that determ nes the

rel ati onshi p between the assessed val ue and the

mar ket val ue.

|l am And that was -- when actually conducting
the study, | spent quite a bit of time |ooking
for -- because it wasn't just Lenpster. It was

every town in Sullivan County, and that is a
factor | took into account.

Woul dn't that be a pretty inportant factor to
determ ne whet her or not assessed values really
are pretty nmuch equal to the market val ue as
you suggest ed?

It is, and that is part of what was done.
Second question. In other matters that have
cone before the SEC not concerning w nd

turbi nes, we've heard expert testinony from
econom c experts concerni ng nmarket val ue
effects of other types of towers. And just to
par aphrase, the findings have been simlar.

The opi ni ons have been simlar to yours, in

34
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that there's generally no w despread mar ket
effect of the property, but that for properties
in which proximty to a tower is close and
there's a direct view of the tower, that those
properties are fairly likely to have sone sort
of market effect of their property, a negative
mar ket val ue effect. Wuld you agree or

di sagree with that opinion?

A As far as -- could you clarify alittle bit?
Q Yes. Wuld you disagree or disagree with that
opinion, as far as it would concern w nd

t ur bi nes?

A Sure. | nean, that's really at the heart of
what was | ooked at here. And | nean, based on
what was | ooked at in Lenpster, plus the other
studi es, the conclusion is that it does not
have -- proximty to a wi nd turbine does not
have an i npact on sales price.

Q But the proximty in connection wth having a
di rect view woul d.

A No. View has been | ooked at extensively al so.
The Lenpster study that | perforned | ooked at
that specifically. And many ot her studi es have

as well. They specifically |Iooked at -- in
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fact, the one | cited |ooked at -- related to
Lawr ence Berkel ey even characterized views from
"mld"' to "extrene," and again, even across

t hat kind of spectrumof views did not find an

i npact, you know - -

Q So it's your opinion, not saying in the present
case, but if a tower was -- or if a wnd tower
was close to a hone, and that hone had a direct
view of the tower, that that wouldn't affect
its property value -- narket val ue?

A Yeah. Based on the research |'ve conducted, it
woul d be highly unlikely that a view of a
turbi ne woul d have an i npact on property val ue.

MS. WEATHERSBY: Thank you.

PRESI DI NG OFFI CER SCOIT: M.
| acopi no.

VR, | ACOPI NO. I have one, actually
two questi ons.

DR WARD: Can't hear you.

MR T ACOPINO | have two questions
and then just one housekeepi ng thing.

QUESTI ONS BY ATTY. | ACOPI NO.

Q The appr ai sal

- the abatenent that you

referenced before, M. Onnela, do you know if
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that's the same Kevin Onnela who testified in
public comment at this particular proceeding in
February of 2016 from Lenpster, New Hanpshire?
| do not.
Ckay. Al right. Housekeeping-w se, both of
your reports say that they're updates of prior
reports; is that correct?
That's correct.
All right. At |least what we've received, we
only have the updates. And ny question -- and
I don't know if counsel wants to answer this or
If you want to answer this, but -- well, first
of all, let me ask you. 1Is it necessary to
have and to read your updates in conjunction
with the prior existing reports?
| think the prior reports would be hel pful, in
t hat they give sone additional context and
background. The updates kind of focus on the
process that was done to review those studies
and anyt hing that woul d have been noteworthy, a
change in opinion. So | certainly think the
original ones could be hel pful.

MR |1 ACOPINO So, M. Needl eman, |et

me turn to you at this point. |'mnot sure
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that those prior reports are in our record
here. 1Is it your intention to offer then?
MR. NEEDLEMAN. G ven the testinony
we heard, we can do that, yes.
MR TACOPINO Well, I'"'mnot trying
to change your tactics or anything. |'mjust
trying to make sure if we're supposed to be

relying on that, that they get in the record.

MR. NEEDLEMAN. No, no. | appreciate

t he comment. It's not a tactical decision for

nme. Having heard what M. Magnusson just said,

it sounds like it could be hel pful for the
Commttee. And so we're happy to include it,
so we'll do that.

MR T ACOPINO So at sone point
you' |l I have them marked and present them

MR NEEDLENMAN:  Yes.

MR ITACOPINO | think that's it.
Thank you.

PRESI DI NG OFFI CER SCOTT: M.
Needl eman, do you have any redirect?

MR. NEEDLEMAN: | don't. Thank you.

PRESI DI NG OFFI CER SCOIT: Correct ne

if I'"mwong, your next panelist is M. O Neal;

38
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Is that correct?
MR. NEEDLEMAN: That's correct.
PRESI DI NG OFFI CER SCOIT: So, M.
Magnusson, you're free to go.
(Wtness is excused.)
PRESI DI NG OFFI CER SCOTT:  And
what's -- okay. Let's go off the record while
we get people in place.
(Pause i n proceedi ngs)
PRESI DI NG OFFI CER SCOTT: Ckay.
We're back on the record. M. Needl eman.
MR. NEEDLEMAN:. Thank you.
( WHEREUPON, ROBERT O NEAL was duly sworn
and cautioned by the Court Reporter.)
DI RECT EXAM NATI ON

BY MR NEEDLEMAN:

Q

A
Q
A.
Q

Pl ease state your name for the record.

My nane is Robert O Neal.

And where do you work?

I work at Epsilon Associ ates.

And coul d you briefly summarize the purpose of
your testinony.

Sure. The purpose of ny testinony is to give

testi nony about sound | evel s and shadow fli cker
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fromthe AntrimWnd Project.
And you have three exhibits in front of you:
Applicant's Exhibits 6, 13 and 21. Applicant
Exhibit 6 is the original testinony that you
filed when the Application was filed; Applicant
13 is testinony that was suppl enental when the
rul es were updated and the Applicant was
required to file nore informati on, and then
Applicant's 21 is your August 15 suppl enental
testinony; is that correct?
(Wtness revi ews docunents.)

That's correct.
Do you have any changes that you need to nake
today to any of that testinony?
I just have one very m nor typographical
change - -
Ckay. Could you --
-- 1n the February 19th, 2016 testi nony.
What is the exhibit nunber?
It says Attachnent 10.

DR WARD: Could | just request that
t he witness nove over to the other seat so |
don't have to | ook through M. Needl eman's

head?

40
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PRESI DI NG OFFI CER SCOTT: Wbul d t hat
be all right with you, M. O Neal ?
THE W TNESS: ' msorry?
PRESI DI NG OFFI CER SCOTT: There's
been a request for you to nove over one seat so
t hey can see you as you talKk.
WTNESS O NEAL: I'mflattered, and
there's no problem
DR WARD: Thank you, M. Chair nman.
PRESI DI NG OFFI CER SCOTT: Thank you,
M. O Neal .
BY MR NEEDLENAN:
Q So, With respect to Applicant's 13, can you
tell us the page and |ine nunber where you have

t he change?

A Yes. On Page 4, Line 7, there's one m nor
t ypographi cal error. "Logged every 10 m nutes”
shoul d be "l ogged every 60 minutes." That's

It.

Q O her than that, any ot her changes?

>

No, there are not.
Q Ckay. So, including that one change, you then
adopt all of that testinony and swear to it?

A Yes, | do.
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Q Thank you.

MR. NEEDLEMAN. Al set, M.

Chai r man.

PRESI DI NG OFFI CER SCOTT: Just to
clarify, that change is on Line 7; is that
correct?

THE W TNESS: Line 7, Page 4.

PRESI DI NG OFFI CER SCOTT: Thank you.
Ckay, M. Richardson.

MR Rl CHARDSON: Thank you, M.

Chai r man.
CROSS- EXAM NATI ON

BY MR R CHARDSON:

Q M. O Neal, what's your experience in the areas
of post-construction sound nonitoring for w nd
pr oj ect s?

A Quite extensive. | have neasured sound | evels
at many, nany wind farm projects after they're
operati ng.

Q VWhat projects in New England or in New
Hanpshi re, by way of exampl e?

A For exanple, we are responsible for the G oton,
New Hanpshire post-constructi on sound-| evel

nonitoring program |'ve done other
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post -construction nonitoring programs in other
states in the country as well, M chigan and
Illinois, for exanple.

How many projects have you had experience with
in that, conparing the post-construction sound
results with the predicted nodel ?

Sure. In ternms of actual operating w nd
projects, | would suggest maybe six to eight.
In addition to that, we also did a research
study where we al so neasured sone ot her ones.
And how do predicted sound | evels conpare with
t hose actual ly neasured post-construction?
They conpare quite well. They do. Wth the
ri ght assunptions, which we make, the nodel
sound levels tend to be a little conservati ve;
in other words, we get answers that are
slightly higher than what we actually neasure.

Ckay. And so what -- how conservative are

they? What's the relationship? | nean, are we

seeing a difference of one deci bel better, or
how nuch better?

Sure. So, generally, anywhere from1l to

3 deci bels higher. The nodel nunmber -- to be

clear, the nodel nunbers are typically 1 to
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3 deci bel s higher than what we actually
nmeasur e.

And woul d you expect the Antrim Wnd Project to
simlarly performbetter than what the nodels
pr edi ct ?

| woul d.

What woul d happen if the Antrim Wnd Energy
Project doesn't neet its predictions or exceeds
the limts that are required by the SEC rul es?
| guess, first of all, | don't expect that to
happen. The hi ghest predicted sound | evel
anywhere in the Project is only 38 deci bel s.
This is a project with a very | arge setback
fromany residence, and that's reflected in the
sound | evels. So, for exanple, that highest
receptor of 38 is still several decibels bel ow
t he nighttine standard of 40.

And we just heard, actually nonents ago,
reference to Lenpster and the potential inpact
on property values. Are you famliar with that
project at all?

I"'ma little bit famliar with it.

So would it surprise you that those properties

were on the order of 500 to 600 feet fromthe
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t ur bi nes?
| can't speak with confidence how far away sone
of the properties are. |I'mjust not famliar
w th those distances.
Ckay. But do you -- let's accept that, subject
to check, that that was the distance. How does
that conpare to the Antrim di stances?
So, if there are properties in Lenpster that
are, say, 500 to 700 feet away from turbine,
subj ect to check, that's nuch, nuch closer than
anyt hi ng we have here in Antrim As | said --

MS. LINOAES: M. Chairman, |'m going
to object to this question. The turbines being
used in Lenpster are not conparable to the
turbines that are proposed in Antrim It's a
very different scenario, the way the | andscape
is. So, to state that the 500 to 600 feet is
relevant in this context, | think that's
I naccur at e.

MR, RI CHARDSON: Ms. Linowes w ||
have an opportunity to ask questions of this
W t ness.

PRESI DI NG OFFI CER SCOTT:  Yeah. I's

your m crophone on?
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MR RICHARDSON. Mne? |'msorry.

PRESI DI NG OFFI CER SCOTT: Ckay. GCo
ahead.

BY MR R CHARDSON:

Q So, | guess the question, then, subject to
t hose reservations, if AntrimWnd was unabl e
to nmeet its noise requirenents, what's the
remedy, or what's Antrim W nd proposing to do
i f that happens?

A So, hypothetically speaking, if for sone reason
they were not able to neet them --

Q Yes.

A -- there are noi se reduction options that w nd
t ur bi ne manufacturers have that could cone into
play to reduce sound | evels.

Q But would Antrim Wnd continue to operate if it
were not neeting the predicted sound | evels, or
the required sound |l evels, | should say?

A Well, the SEC rules are pretty clear that
post -construction conpliance testing i s going
to be required of the wind turbines. | don't
know how the rules are going to play out, if

approval were given for this project, how it
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will be witten in ternms of denonstrating
conpliance versus continuing to operate. |I'm
not able to conmment on that.

Wll, so what I'"'mtrying to get at is Antrim
Wnd, | believe in your testinony you said wll
nmeet the SEC requirenents. And ny
understanding is that if you don't, that neans
the Project will have to fix the problem and
it won't operate until it does. |Is that your
returni ng?

It will absolutely have to fix the problem
That's correct. | don't know if they'll

conpletely shut down in the interimor if

they'll be working with the town or the New
Hanpshire SEC. | can't speak to those kinds of
detail s.

So, then let nme ask you this: Wat's the

i kelihood, in your view, of such an exceedance
occurring?

Well, as | said, | think that's not likely to
happen at all. The nodeling is conservative.
We are several decibels under the standard to
begin with. And there's several conservative

assunptions that we use in the nodeling that
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we' ve done according to the rules. And our
experience in the past has shown that to be
true. Those nodel results do hold. So we're
confident of them

Q Thank you.

PRESI DI NG OFFI CER SCOTT: M . Enman.
MR. ENMAN:  Thank you, M. Chairnan.
CROSS- EXAM NATI ON

BY MR ENMAN:

Q Just a couple of questions. | was in Lenpster
on Saturday norning, and there was significant
shadow flicker. Lower sun angl es, norning.
And |I'mjust curious, because |I've been up
t here on several occasions to | ook at this
exactly. |Is there a correlation of distance or
a di m ni shing di stance fromthe turbines and
shadow flicker? And also, the second part
woul d be for sound also. The farther you are
away, the less likely the inmpact? Wen |I'm
close to the turbines near the ground, | can
see shadow flicker. C ose to the turbines, |
mean, |I'mliterally under 50 feet away, and
obviously there's a |large bl ade right there.

Wien | ook in the distance, | can't see it on
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a far tree line. And |I'mjust curious. |Is
there sone sort of -- is it a mathenmatical
factor, or is there just a correlation that the
farther away you are, it just goes away?
That's true for both sound and shadow fli cker,
certainly. For sound, obviously, distance is
your friend. |It's a physical fact, that as you
get further away froma turbine it's going to
get quieter. And that's just one of the
factors that goes into the propagati on nodel
that's in our report as part of the
Application. So as you nove further away, yes,
it gets quieter.

And the sane is true wth shadow flicker
You know, obviously if you're standing right at
the base of a turbine and the sun is -- it's
all geonetry, of course. |If the sun's at the
right angle, you're going to see a fairly sharp
shadow, just as you woul d see your own shadow
at that tinme. As the sun gets |ower and | ower
in the sky, the shadows start to get very nuch
nore di ffuse as you go further away fromthem
because of the optical characteristics of the

at nosphere.
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Q So is there -- so, okay. So it would literally
be geonetrical geonetry for determ ning how far

that flicker would actually be discernible?

A Right. And the literature is -- there's no
bright line, if you will, that says, you know,
at 400 feet it just magically disappears. It

just gradually fades away. Certainly in our
experience, you know, if you're out -- if
you're | ooking at the SEC rul es which asked you
to analyze out to a mle, we certainly haven't
seen anything out to a mle before. It's
di ffuse enough at that point, you don't
recogni ze it.
MR. ENMAN:  Thank you.
PRESI DI NG OFFI CER SCOIT: Harris
Center?
MR. FROLING No questions.
PRESI DI NG OFFI CER SCOTT: | think
we' re back to Ms. Berw ck.
CROSS- EXAM NATI ON
BY Ms. BERW CK:
Q M. O Neal, in your 2011 flicker study, in
Figure 4.2, the shadow flicker and techni cal

menor andum -- and this is |located at the end of
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t he sound-| evel assessnent report, Page 7, |
read that the expected potential shadow hours
per year at our residence -- and we are |isted
in that report as No. 58 and 59 -- | read that
our shadow hours are 9 hours and 17 m nutes; is

that correct?

A | don't have the 2011 report in front of ne.
Q | did submt it as --
A. | can't answer that.
Q | did submit it online and flash drive --
MR | ACOPINO Do you have a copy to
show hi nf?
MS. BERWCK: Yes.
MR. NEEDLEMAN:  What exhi bit nunber
is it?

PRESI DI NG OFFI CER SCOIT: It's one of
your exhibits; correct?

M5. BERW CK: It's the 2011
sound- | evel assessnent report. But the back of
it is the flicker study.

PRESI DI NG OFFI CER SCOIT: Ri ght . But
you did submt it you said.

M5. BERWCK: | did submt it --

PRESI DI NG OFFI CER SCOTT: Al right.
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MS. BERWCK: -- because | wanted it
to be -- | didn't know |l had to bring it today,
because | submitted it on the --

PRESI DI NG OFFI CER SCOTT: Ckay. So
let's get that identified. So we'll figure out
whi ch exhibit -- I"mgoing to assune it's one

of your exhibits. And they're not titled,

SO --
MR T ACOPINO | have an exhibit
list. Do you know what exhibit nunber we gave
t hat ?
MS. BERWCK: No, but --
M5. MALONEY: It's 5, | think.
M5. BERWCK: Thank you. You got it?
Thank you.
MR ITACOPINO Yes, it's Abutter 5.
PRESI DI NG OFFI CER SCOTT: Thank you.
Go ahead.

BY M5. BERW CK:
Q Ckay. So, in Figure 4.2 on Page 7 -- and this

is at the end of your sound |l evel and flicker

| evel -- could you read ne the expected
potenti al shadow hours per year for -- we are
58 and 59. If you want to confirmthat --
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A

I"msorry. D d you say you're on Page 7 of the
shadow flicker report?

It's the addendum at the end. There's a --

| guess -- we did not do this. W did not do
this report. Qur firmdid not conduct this
study. This was conducted by Saratoga
Associ at es.

The 2011 report, if you |look at the footer
at the bottom it says "Saratoga Associates."
I'"msorry. It does say Saratoga Associ ates.
So, who is it that is going to -- you had
nothing to do with this shadow flicker anal ysis
from 20117
That's correct. W did the present-day
anal ysis, but not the 2011 study.

Ckay. Well, in the 2011 study, do you see
where it says that for No. 58, that we woul d
have 9 hours and 17 m nutes of shadow flicker?
| see that, yes.

Ckay. Can you, using your current report, tell
me what the expected hours of flicker at our
residence is? | can tell you what | found. It
was 8 hours and 21 m nutes.

| don't think | can do that. And the reason |
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say that is because the map I.D. -- | need to
know the map |I.D. of your house in this study
and conpare it to the one in the 2016 Epsil on
study, and | just can't do that on the fly

her e.

| can tell you. W are nunber -- we're No. 56.

Qur coordi nates are 273313.64. And the other
coordinate is 63381.7. And this is on, says
Page 2 of 4, but it's in your Appendi x A

| guess if I"'mgoing to try to answer this, |
need to have a current shadow flicker study in
front of nme, which |I don't have.

You don't have your shadow flicker?

No. You gave ne the 2011 report.

Yes. | could give you mne, but then I don't

have m ne for questioning. 1'll give you m ne.

MS. BERWCK: Could M. Needl eman
provide it for hinf

MR | ACOPINO Do you know what
exhibit it is?

M5. BERWCK: It's Attachnment 6 of
t he current Application.

MS. MALONEY: Appendi x 13B.

M5. BERWCK: It's Appendi x 13B for
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t he 2011 one. But for the 2015, this is the
current one. | thought it was Appendi x --
Attachnment 6.

W TNESS O NEAL: | have it back in ny
not ebook. May | step down for a nonent to get
ny own copy, which | have?

PRESI DI NG OFFI CER SCOTT: Why don't
we go off the record. Go ahead and do that.

(Pause i n proceedi ngs)

PRESI DI NG OFFI CER SCOIT: Back on the
record.

So, M. O Neal, can you direct
us? |Is this the Decenber 22nd, 2014 study?

W TNESS O NEAL: This is the
Decenber 22nd, 2014, revised February 17th,
2016, shadow flicker anal ysis.

PRESI DI NG OFFI CER SCOTT: Ckay. So |
need to find that. Can you give us the exhibit
nunber ?

MR. NEEDLEMAN: It's part of the
Application, M. Chairman. |'m not sure.

M5. BERWCK: It's Attachnment 6.

MR NEEDLEMAN: It's Attachnent 6.

MR RICHARDSON: | have it as
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Attachnment 9. |Is that a different docunent?

M5. BERWCK: | could be wong.

MS. MALONEY: No, no, it's siX.

CMSR. ROSE: N ne is the noise
report.

MR TACOPINO It's Appendix 13B to
the Application. That says "Final 12/22/14."

MS. WEATHERSBY: Attachnent 6.

MR |1 ACOPINO Do you know which
suppl enent ?

MS5. BERWCK: Yes. |It's Appendix A
and |'mspecifically |looking at Page 2 of 4 it
says in that section.

MR I ACOPINO Do you know which --

MS. BERW CK:  Appendi x 6.

MR 1 ACOPINO. M. Needl enan, do you
know whi ch --

MR, NEEDLEMAN: Il think it was fil ed
February 19th in conformance with the new
rules. Attachnent 6.

MR T ACOPINO Yeah, it's in the
suppl enent, | guess.

W TNESS O NEAL: |'m behi nd everybody

up here. Sorry.
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PRESI DI NG OFFI CER SCOTT: \Why don't
we go ahead.
MS. BERW CK:  Ckay.
BY Ms. BERW CK:
Q In this attachnent, according to the
coordi nates that were given before, we are..
No. 56 is our house and 57 is our shed, our
barn. And do you see that we have an expected
shadow flicker of 8 hours and 21 m nutes?
A Wul d you mind just readi ng ne your coordi nates
again so | make sure | have the right receptor?

Q Certainly. Hold on. 273313.64 and 63381. 73.

A Ckay.

Q We have a potential shadow flicker of 27 hours
and 30 m nutes and expected shadow flicker of 8
hours and 21 m nutes. Do you see that?

A | don't think I'"m |l ooking at the same docunent

you are. |I'mlooking at the official -- well,

t he Shadow Flicker Analysis Report, Revised
February 17, 2016. |I'm | ooking at Table 5-1,
whi ch has sone expected shadow. And | see your
receptor and then | see the 8 hours and 21
mnutes in the table I'"'mlooking at. So we can

go on fromthat perhaps.
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It's the sane thing. So, the difference

bet ween those two studies -- our house, by the
way, |'Il just point out, is in the sane

place -- is alnpbst an hour difference; is that
correct?

That is correct.

In the 2011 flicker study, the sane place | had
you there before, Figure 42, Page 7, can you
see what it says about the assessnent of the
visibility of the turbines fromour |ocation?
Again, in the 2011 flicker study, we are 58 and
59.

There's a colum in this table that says, "Is
the project visible?" and either a "Yes" or
"No. "

And what does it say?

For your house it says "no.
No visibility; is that correct?

That's what it says.

Ckay. | just wondered, since you actually cane
out to our house and saw t he neteor ol ogi cal
tower fromour yard, didn't it cause you to
question the validity of this visua

assessnment ?

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

Again, we did not do this 2011 report, so
can't answer your question.

Ckay. Al right. 1'd like to tal k about the
di screpancies | see between the nunber of
possi bl e dayli ght hours in your report. And I
hold up the nonth of May, and you have the
possibility of sunshine or possible daylight
hours at 55 percent for the nonth of May. Now,
May 1st has a sunrise at 5:41 and a sunset of
7:49; that's 14 hours and 8 mnutes. For the
| ast day in May, the sun rises at 5:12 and sets
at 8:20, nmking a possible 15 hours and 8

m nutes. So, by ny calculations -- and |
actually did run this by ny neteorol ogi cal
nephew to nmake sure | wasn't making a fool of
nyself -- even on the first day of the nonth,
t he possi bl e hours of sunshine woul d be

58 percent, and the | ast day of the nonth it
woul d be 63 percent; yet, your report has for
the entire nonth of May 55 percent, which is

| ess than the first day of May. Wy is that?
Sure. There's a good expl anation for that.
You're | ooking at two different paraneters.

I*"msorry. |I'mlooking at M. Needl eman, but
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you're right behind him So, apol ogi es.

So we're tal king about two different itens
there. |If you're trying to cal cul ate how many
hours of possible sunlight there are per nonth,
you're right, that's a different nunber. And
t hat nunber, that cal culation is done by the
software. That's done for every nonth, and
it's in the appendi x. So, for exanple, in the
nmont h of May, there are 454 hours of daylight
over the course of the nonth of May. So that's
all taken into account. The actual sunrise and
sunset for every day of the nonth, every day of
the year is taken into account, know ng the
| ati tude and | ongitude of where we are in
Antrim What you're | ooking at for the percent
of possi bl e sunshine, for exanple, My, you
said 55 percent, which is the nunber that's in
the report, that's correct. Wat that neans is
during the nonth of May -- use May 1lst as an
exanple. During the nonth of May, where there
are as nmuch as 454 hours of possible
sunshine -- in other words, fromsunrise to
sunset every day, if you added it together it's

454 hours. It is not sunny 100 percent of the
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time here in New Hanpshire. So, based on

| ong-term net eorol ogi cal data coll ected by the
Nat i onal Weat her Service, and publicly
avai |l able, we got this information for each
nonth of the year. And so, for exanple, My,
it's saying about 55 percent of the tine when
the sun could be shining, it is actually
shining. That's what that neans.

| thought that this nunmber was supposed to be
t he nunber of possible daylight hours, not the
nunber of anticipated. | would think that if
you added clouds into it -- and | woul d point
out that this summer we had al nost no cl ouds
al nost every single day. But if you add cl ouds
toit, aren't you not, not given a report about
t he possi bl e nunber of daylight hours, but the
antici pated, hypothetical chances of sunli ght
hours? | nean, it says "possible daylight
hours. "

Which table are you | ooking at now?

' m 1l ooking at May, 55 percent of possible
sunshi ne.

Right. So, in New Hanpshire, it is not sunny

every m nute of the day, every day of the
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month. That's a fact. So the weather service
keeps, you know, |ong-termrecords of the
percentage tine that it is sunny every given
nont h. So, what the shadow flicker program
does is says, all right, every day the sun
could be up for this many hours and applies a
percentage. So it reduces the possibility of
getting shadow flicker because the sun is not
up -- is not out 100 percent of the tine. So,
that 55 percent gives you a nore realistic
nunber of expected shadow fli cker.

It also could be expected. It also could be --
it's not possible. It's expected. Isn't that
different?

Right. And the SEC rules are pretty clear. W
provi ded two nunbers: The astronon ca

maxi mum which | think is perhaps what you're
t hi nki ng of, and then the expected.

So, is the astronom cal maxi mum the 29 hours

t hat we have on our property, 29 hours and 30
m nutes -- or 27 hours and 30 m nutes, is that
based on 55 percent, or is that based on the
actual percent of sunshine that absolutely

could be, not including clouds? Because |
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t hought the cl ouds was when you had the
"expect ed" shadow - -

That's correct.

-- not the --
So, the "astronom cal nmaxi nunf neans -- and
let's take a second. 1'll go to the report to

find the exact wording. That m ght be hel pful.
(Wtness revi ews docunent.)

So I'"'m |l ooking at Page 4-1 in the report. I'm

not sure if those page nunbers nmatch the

docunent you're |looking at. But there is a

nodel i ng net hodol ogy di scussi on there.

Ckay.

Were you able to find that?

Yeah.

Ckay. In the first paragraph of that, it tal ks
about the resulting worst -- about hal fway

down, "The resulting worst-case maxi nrum -- |'m
sorry. "The resulting worst-case cal cul ati ons

assune that the sun is always shining during

t he daytine [sic] and that the wind turbine is
al ways operating." So that assunption gives
you, yes, those 20 -- | don't renmenber the

nunber you said, 27 hours and change perhaps?
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Q
A

Yes. Twenty-seven and a half.

So, those -- that nunber assunes that there's
never a cloud in the sky the whole tine and

t hat turbi nes are al ways spi nni ng.

And does it assume maxi mum possi bl e sunshine in
May of 55 percent, or is it nore towards
simlar between 63 and 58?

No, it assunes 100 percent. It assunes the sun
is always shining when it can be up.

That's what |'m aski ng, because this 55 percent
woul d seem to be when the sun is up.

That's correct. You're not going to have
shadow flicker when the sun's not up during the
m ddl e of the night. So we're just | ooking at
dayti ne hours.

But the 55 percent you've told ne includes

cl ouds.

That's correct.

So how can that be the astronom cal maxi num
when it says the sun is always shining
somewhere in here?

No. So there's two sets of cal cul ations --

Maxi mum dayl i ght sunshine -- sunlight. Sorry.

So, there's two sets of cal cul ati ons. The
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astronom cal nmaxi num doesn't use that

55 percent you see in the table. Just pretend
it doesn't exist. It uses 100 percent.

Assumes the sun is always shining during
dayl i ght hours. The expected shadow flicker is
what that incorporates; nore realistic,
possi bl e cl ouds, the fact that the wi nd doesn't
bl ow 100 percent of the tine. Those two

adj ustments are nade.

I could understand that. |'m having a hard

ti me understandi ng why you say, then, that the
"possi bl e sunshi ne" -- "possi bl e sunshi ne”
would seemto ne that that is a nunber that you
programinto your programthat figures out
shadow flicker. You have a whole | ot of data
you need to put in that program correct?
Correct.

And one of themis the "possible" sunshi ne?
That's correct.

And when you figure out the astronom cal

maxi mumtime, did you put in 55 percent for
May ?

No. For the astronom cal maxi rum we assuned

100 percent; the sun was al ways shi ni ng.
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Twent y-four hours a day.
No. The sun doesn't shine 24 hours a day.

Wll, that's what |'m asking you.

> O >» O

No. | said during daylight hours. During

dayl i ght hours we assuned 100 percent sunshi ne

during the dayti ne.

Q And so you don't provide those nunbers in your
report, what you put in?

A ' mnot sure | understand what you're asking.

Q What you provide in your report for maxi num

possi bl e sunshine is | ess than the nmaxi rum

possi bl e sunshine. So I'masking if you have

it in your report sonewhere where the actual

nunbers are that you did input for maxi nrum

possi bl e sunshine for the figures that cane out

with the astronom cal maxi mum shadow fli cker
hour s.

A Well, certainly we discuss it in that sentence
that | just read to you, which said the
cal cul ati ons assune the sun is always shi ni ng,
again, for the astronom cal maximum |If you
want to see the details of how nany hours per
day, you can |l ook in Appendi x C, which gives

you detail ed cal endars for every nonth of the
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year, and it shows you sunrise and sun-up tines
for every day of the year back there and --

So do you put those nunbers in rather than this
55 percent, or do you put a percentage in?

So, there's two sets of calculations. W do it
bot h ways. One set of cal cul ati ons assunes

100 percent of the sunshine during daylight
hours, and the second set of cal cul ati ons which
uses -- and you can see them they're in the
back here. It says "sunshine probability" for
each nonth of the year. And those percentages
are in the back in those spreadsheets. So,

t hose nunbers allow you to cal cul ate the
expect ed shadow flicker.

Ri ght, and that's what has ne concerned,
because | understand "probability" and I
understand "possible.” | just don't understand
why the nunbers that you have listed for

"possi ble" are not "true possible.”

But | guess | disagree. They are. There's two
sets of nunbers. There's one that's the
astronom cal naxi num You cannot have nore

t han that because it assumes that every m nute

of every day of the year the sun is shining
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fromsunrise to sunset. And it just doesn't
happen.
| understand that.
Ckay.
Ckay. | think I'lIl go on.

The data that you need to i nput, besides
t he nunber of daylight hours, in order to
cal cul ate your flicker analysis, does it also
i ncl ude the expected wind direction and -- does
it also include the expected wi nd direction?
Yes. Yes.
And t he nunber of days of cloud cover expected?
Right. Table 4-2 in the report has a
di scussi on of hours by each w nd direction.
Ckay. |If these nunmbers were changed slightly,
woul d they al so create different flicker
cal cul ati ons?
I wouldn't expect any material difference.
So I'mtrying to figure out how | got a house
flicker changed by al nbst an hour, from 9 hours
and 17 mnutes to 8 hours and 21 m nutes
between flicker analysis reports. The hub for
your new turbines would be half a neter higher

and the bl ades would be 3 neters | ess.
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O herwi se, the factors should be pretty much
t he sanme because we are not near the turbine
t hat was renoved or the turbine that was
reduced by a significant anount.

The only thing | can think of -- and again, we
didn't do the 2011 report. But it was a
different turbine, slightly different
dimensions. And | -- ny expectation would be
that that woul d be the reason why, because
obviously the location of your house hasn't
changed during that tinme. | don't recall
offhand, if the |locations of the nine Antrim
W nd turbines were shifted a little bit from
2011 to 2016. That coul d be anot her possible
reason. | don't recall.

Ckay. Even with all the reductions for
"possi bl e" cloud cover, reduced hours of
sunshine, isn't it true that our house, Jan
Longgood's, Clark Craig's, Tena Phillips',
Garrett Spencer's, M. lvy's, Ken Schrapel and
many nore will receive over the SEC-all owed 8
hours of expected flicker?

I can't comment on the names you just read.

I'"msorry. | just have an |.D. nunber.
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So, many residents.
There are 24 | ocations that are predicted to be
at 8 hours or nore than the SEC limt. And
obvi ously, the Conpany is going to use a
m tigation package to reduce that to the
expected anount. | believe M. Kenworthy
di scussed it earlier in the proceedi ngs.
So, according to your testinony, then, this
proj ect does not neet the requirenents of the
SEC unl ess they use an unproven, untested,
bei ng-creat ed-only-for-this-project progran is
t hat correct?
| guess | can't agree with the characteri zation
you just made about the technol ogy. But the
Conmpany will have to neet the rules. And
t hey' ve got an agreenent with Sienmens or
anot her third-party vendor, and they're going
to conply with the rules. They have to.
Ckay. Movi ng on.

Can you explain how, according to your
noi se report, under 6- -- 6.2, you state,
"Overall, ground |level wi nds were |ight, bel ow
2 meters per second at |ocations L1 through

L4." And pl ease note that our yard was Location
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L4. Yet, by ny own calendar, | recorded very
significant wind conditions, in fact, how ing
wi nds, which I later verified by weather

reports fromthe Jaffrey airfield reports.

A ['ll try to answer your question in general
terms. If we need to get specifics, I'll have
to have the report in front of me. | don't

have it. But | think we talked a little bit

about this at the technical session.

A couple things. The w nd speeds neasured

at the back yard of your honme were neasured

about 1-1/2 neters above the ground, about

5 feet above the ground. And they were near

t he woods, sonewhat sheltered and protected.

The wi nd speeds at Jaffrey are at an airport,

has nmuch nore w de-open exposure. And they're

al so neasured at a height of 10 neters above

t he ground, or 33 feet above the ground. So

it's two very different wind regions we're

tal king about. | would say that's the general

reason why you really can't conpare those two.
Q I'mgoing to have to di sagree with you. But

|'"mgoing to read you this statenent that wll

explain why |I'm di sagreeing wth you.
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MR, NEEDLENAN: |'msorry. Can you
tell us where the statenment is fronf
M5. BERWCK: Yes. |It's in his
current report, Section 5.4.4. | will quote --
PRESI DI NG OFFI CER SCOTT: You w ||
have a question at the end of this; right?
MS. BERWCK: Yes, | do.
BY MR BERW CK:
Q "One conti nuous, progranmmuabl e, unattended
sound-| evel neter was placed in the back yard

of 72 Reed Carr Road near a garden facing the

ri dgeli ne where the proposed turbines wll be
| ocated."” That statenent isn't true, is it?
A. That statenent's true.
Q Wasn't the sound neter placed out by the stone
wal |, way towards the back? The stone wall.

Everyone saw t hat huge pine tree. So, go way
over to the right, not up by the rai sed garden
beds. But the w nd equi pnent was placed up by
the rai sed garden beds.

A That's right. Yes.

Q So, the unattended sound-| evel neter was not
pl aced facing the ridgeline near the garden,

for sure. |t was way back by the stone wall.
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| don't knowif it was facing the ridgeline or

not .
It's true. It was placed back by the stone
wall. If you recall, that was at your request.

It was at ny request, yes.

Ckay.

And so your statenment that you just nmade about
the wi nd, where you said it was sheltered by

t he woods, the wi nd equi pnment that you had was
pl aced by the rai sed beds, which is in a pretty
open area. | don't have any trees around
there. It goes down the hill. So, the fact
that the woods would not be sheltering, that's
why |'m di sagreeing wwth the statenent that you
made.

Is that a question or a statenent?

Ckay. So, shouldn't that have recorded w nd
gusts that were very significant in the
position where it was?

So, the instrunent did record w nd gusts, as
well as steady wi nd speeds. And both sets of
that information were provided after the
techni cal conference. Again, w nd gusts, |

woul d expect them -- and the data prove that
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those w nd gusts were | ower than what was
nmeasured over at the Jaffrey Airport, which
makes sense. | would not expect themto be the
sane.

But in your report, under 6.2, you state,
“"Overall, ground-level wnds were |ight, bel ow
2 neters per second.” And if | could refer you
to ny Jaffrey wwnd report, off the top of ny
head, they were very significant winds. They
were very significant, howing wnds, weren't

t hey?

The data that you showed nme from Jaffrey had
sone significant wind gusts, yes.

Many days of significant w nds during that

t wo- week peri od.

I guess what | would say is I'"'mfully confident
in the equi pnent we put out there. The w nd
speeds we neasured, the data for all that is in
the back of the report. It shows w nd speeds
that were generally 2 neters per second or

| ess, except down at Gregg Lake, which had a
nor e open exposure and the w nds speeds were

hi gher down there. But again, |'mconfident of

all of our equipnent there and have no doubt
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A

that it functioned properly, and | stand behind
t he dat a.
Even if it functioned properly, with it being
70, 80 feet away, would it really be rel evant
to the noise |evels that you heard on the
sound- | evel equi pnent?

(Court Reporter interrupts.)

The w nd-| evel equi pnent was up on the top of

the hill, and the noise-nonitoring equi pnent

was down back by the stone wall. And so the

wnd -- | just wondered how you can correl ate
t hose two.

There was a separation there, obviously, as we
di scussed. However, that type of separation
woul d not materially affect the w nd-speed

dat a.

So, while | was just sitting in ny house, just
bei ng a nornmal person and hearing the w nd
howling and witing it on ny personal cal endar,
just because | was concerned that maybe
everything wasn't quite being recorded
correctly, it was just irrelevant noise | was
heari ng?

No, I'mnot saying it was irrel evant noi se.
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' msaying the wi nd speeds that we neasured
were wthin the paraneters. The SEC has very
strict rules, that if the wind speed is over
4 neters per second where you neasure the
sound, then you exclude those values. And if
It was, we did exclude those.
Q All right. 1'mgoing to go on

Did you exclude the wind gusts? D d you
i ncl ude wi nd gusts in your report?

A | don't believe the data for the wi nd gusts are
in the report. They were provided to you
follow ng a technical conference.

Q Did you correspondingly elimnate the noise

data for the sane tines as the wind gusts?

A. "' mnot sure what you nean.
Q Wll, the wind nmakes a |l ot of noise. |In fact,
soon, in the fall, we'll get going again.

Really a ot of noise. So nmuch noise, that

when |''mwal ki ng down the road, | can't tell if
there's a car comng. | have to really be
careful. It nakes a | ot of noise. And the

wi nd was gusting majorly during nmultiple days
of this study. So you said during the

techni cal sessions that you did not include the
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W nd gusts in your report and then, | guess,
sayi ng you made them available. Don't really
remenber that, but that's okay.

What |'masking is, did you elimnate --
if you did record the w nd gusts, say there was
a 70-m |l e-an-hour wind, did you elimnate the
noi se, the recording? D d you deduct that from
there just like you say you did for
precipitation; you don't record the noise
during precipitation? D d you record it during
t hose nmaj or wi nd gusts?

A Not during the gusts, per se. Renenber, we
have a | arge wi nd screen over the m crophone
whi ch cuts down a lot of the w nd noi se.

Doesn't elimnate 100 percent of it, but it
cuts down the wind noise. Anytine the steady
w nd speed was 4 neters per second or higher,
we did elimnate that.

Q St eady wi nd speed.

>

R ght.

Q But on the data that | got fromthe Jaffrey
Airport, these were gusts. Al npost every hour,
gusts up to 39 mles an hour, gusts up to

29 mles an hour, gusts up to... so, gusts,
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were they excl uded?

A I think if you ook at the sound data that were
collected in your back yard, you'll see sone
fairly | ow sound | evel s.

Q Actually, | see they seem quite high for what |
live with. And | do know a little bit about
sound | evel s because | used to test hearing.
So, 60 decibels -- 14 deci bels at night,
absolutely agree with; 60 decibels during the
day, | have a hard tinme believing that one.

Ckay. Your results show that the
property's steady-state L90 nmeasurenents ranged
from14 to 50 deci bels on our property, while
the Route 9 location ranged from18 to 53. So,
we were 14 to 50 and they were 18 to 53. And
this is right down near Route 9. And doesn't
that seem quite strange when we hear very
little traffic noise, whereas Route 9 has
constant traffic noise?

A Doesn't seem strange at all. There are always
| ocal i zed sources of sound everywhere. Again,
it would be helpful if |I could get a copy of
the report we're tal king about. Can we go off

the record and | can get a copy of ny own?
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PRESI DI NG OFFI CER SCOTT: Let's do
t hat .
(Pause i n proceedings.)
PRESI DI NG OFFI CER SCOIT: Back on the
record.

BY M5. BERW CK:

Q The sound-I| evel nodeling results show ng the
deci bel s that could be created by the w nd
turbi nes at our residence in the 2011 report --
did you do that report, or was that not done by
you either?

A Yes, we did do that one.

Q Ckay. So the results of that 2011 report was
that, at our location, at our house, the nedian
woul d be 46 decibels, with a maxi mum of 63; and
yet, in your present report you report 35.7.
Can you explain how that reduction of so nuch
was done?

A Let ne make sure | understand what you're

saying. You gave a large range there a mnute

ago.

Q Yup.

A Was that the nmeasured sound-| evel data from
20117
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Do you still have ny report? | can't look it
up.
| do still have it.
It's in that report of yours. You gave a range
of, it's called "sound-Ilevel nodeling results.”
Can you give ne a page nunber or table nunber?
No, but | folded the page, | believe, but I'm
not positive, on the bottom

(Wtness revi ews docunent.)
Did you find it?
|'ve got a Table 7-2 which has our nodeling
results.
Ckay.
s that --
Let's reviewit. | wll again tell you that we
were in that flicker study, No. 58 and 59.
Yes, | see that.
And so what do you have for deci bels at our
property?
So, in the 2011 study, we nodel ed 39 deci bel s
at Receptor 58.

(Court Reporter interrupts.)
Vait. | didn't say 58. OCh, yeah. I'msorry.
| did.

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

Do you have anot her page in there that has
medi an and maxi num on t here?
Yes, we do. That's in an earlier chapter which
di scusses what we actually neasured actually
pre-construction. So it has nothing to do with
the wind turbine that we're discussing today.
All right. | have to |look at it again to nmake
sure | was asking the sane question. So this
was nodeling results.

MR Rl CHARDSON: M. Chairman, |I'm
havi ng sone difficulty understandi ng the reason
why the prior project, which had a different
type of turbine and a different nunber of
turbi nes, would --

M5. BERW CK: | can answer --

MR Rl CHARDSON: I nmean, |'m not
necessarily objecting to the question. But I
just don't understand why we're going down this
road. Because it would seemthe results woul d
be expected to be different in 2011, and that's
not the project we're revi ew ng.

M5. BERWCK: | could answer that.
The deci bel s produced by the turbines are

al nost identical. The height of the hub is
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actually half a neter higher. The blade | ength
is only 3 neters less. And we do not have
any -- we were not affected by the turbine that
was renoved. So you woul d expect that, for the
sound | evels, that they would be very
conparable. And if there's a major difference,
| think it shows that with just a little bit of
difference in the input of nunbers, you can get
the results that you want to show

PRESI DI NG OFFI CER SCOTT: Ckay. And
are you going to ask M. O Neal why the
di fference?

MS5. BERWCK: Yes, | was.

BY M5. BERW CK:

A. So if | understand the current analysis -- |I'm
now | ooking at ny February 17, 2016 sound
report. And if | understand you, | think you
said your receptor |I.D. No. 56 today in the
current report --

In our current report? Yes, we're 56 today.
Ckay. So, in 2011 you were nodel ed to be 39.

Q

A

Q W were 58 in 2011
A |.D. No. 58, yes.
Q

I.D. No. 58, yes.

82

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

83

So the sound |l evel predicted in 2011 at 1.D.
No. 58, your house, was 39. The sound | evel
predicted in 2016 at Receptor No. 56, which
think is still your house, is 36. So it's gone
down by about 3 deci bel s.
| don't have ny report, so it's hard for ne to
be doing this, but --

(Court Reporter interrupts.)
' mgoing to nove on. Can you tell nme how nuch
of an increase in sound there is between
14 deci bel s and 40 deci bel s?
That's a significant increase from 14 to 40,
yeah.
Twi ce as |loud? Three tinmes as |oud? Eight
times as |loud? Ten tinmes?
More than 10 tinmes as | oud.
Ckay. Because right now you neasured our
nighttime around 14, and it could go up to 38
or 40. That's a significant increase, wouldn't
you say?
You're predicted to be 36 decibels at your
house.
So how nmuch is the difference between 14 and 36

t hen?
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Ckay. So that's a fair question. So the
nunber of 14 decibels is neasured when there's
absol utely no wind, okay. |It's dead calm
Wnd turbines will not be operating in dead
calm Even with wind shear conditions it wll
not be operating. So it's never a fair
conparison to | ook at sound | evel s under dead
cal mconditions versus the predicted
conditions. Mbdel |evel of 36, worst case at
your house are well under the SEC limt of 40
at ni ght.
But how nmuch of a difference is it between 14
and 367
I wll answer --
Ei ght tinmes? Ten tines?
I think | answered that. It's nore than 10
tines difference. But it's really not an
appl es-t o- appl es conpari son.
My son went out last night with his little cell
phone thing and neasured it; 14 decibels is
what he got.

All right. That's all nmy questions.
Thank you.

Woul d you |i ke your report back?
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Q Yes. Do you need it for the rest of the -- you
m ght need it.

A. | don't know.

Q | can wait.

PRESI DI NG OFFI CER SCOTT: Ckay.
M. Bl ock.
MR. BLOCK: Thank you.
CROSS- EXAM NATI ON

BY MR BLOCK:

Q If you' d indulge ne for just a mnute here, 1'd
i ke some information out of "Shadow Flicker
Managenent for Dumm es,"” sone basi cs.

Does "shadow flicker," by definition, only
occur wthin a structure, or can it be
experi enced outdoors?

A Shadow flicker could be experienced indoors or
outdoors under the right conditions. You know,
I f you have a wi ndow that's facing a turbine,

t hat can cause shadow flicker. And if the
bl i nds are open under those conditions, there
coul d be shadow flicker inside a house. It's
possi bl e, yes.

Q Ckay. Am | correct in assumng or figuring

that AntrimWnd is bound by certain
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regulations to limt shadow flicker in certain
I nstances? |s that correct?

They nust neet the SEC rules of 8 hours per
year, yes.

And that has to be done physically by shutting
down a turbine; is that right, if necessary?

| believe that you heard earlier testinony
about the nechanics, the engi neering principles
of howit's going to be done. But there's
going to be a systemin place to nonitor that
and neasure it and shut down when they reach
the eight-hour limt.

Now, the question | have on this is, you talk
I n your report about "receptors."” The
receptors, are they basically only structures?
They are structures, yes.

Ckay. So, the receptors and the predicted
anount of shadow flicker at receptors

det erm nes what needs to be nmanaged or
controlled; is that correct?

That's correct.

Ckay. So the question | have right nowis, the
pl an, whatever it is that would be put into

pl ace, does it include only structures that are
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standing at the tinme of construction; in other
words, what's assessed on your plan and your
assessnent right now?

That's ny under st andi ng.

So the question is, since the Project could be
I n operation for decades, what happens about
any future structures, future construction, if
sonebody were to build anot her house? 1Is
Antrim Wnd obligated to nonitor and control
shadow flicker in structures erected at any
point in the future?

That sounds nore like a | egal question. [|I'm

not sure I'mqualified to answer that.

Well, that's ny question. | nean, | own 19
parcels of property. |If | wanted to build
anot her house -- actually, ny son has tal ked

about doing this on one of ny parcels. Sone of
ny property is as close as 3500 feet to the
turbi nes down along the river. |s there sone
consideration at that point, when that happens,
to what the effect of shadow flicker m ght be
on that structure, or is it just whatever
happens, happens, and there's no recourse on

t hat ?
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Again, | don't feel that | can -- I'maqualified
to answer that question. Qoviously, you know,
there will be sonme nechani sm of commruni cati ng
wth Antrimwnd if there is an issue. | would
assume that you could conmmunicate with themif
there i s an issue.

All right. Just got one other thing. | want
to ask a little bit about sound.

For al nost 30 years we've lived up in the
North Branch area. Moved there 'cause it was
ni ce and quiet. The sound at our house on a
qui et eveni ng has been neasured at about
19 decibels. I'mtold it could rise to
anywheres from 32 to 39 when the wi nd turbines
are in operation. |If 1've calculated that
correctly, we're tal king about three to four
times increase in sound |l evels. Does that
sound accurate?

I mean, | guess. Can you tell nme what house
nunber you are in the study?

| don't know what nunber we are. W' re on

Loveren MII Road. It's just outside the
structure that's up on the -- probably hal fway
up Loveren MII|l Road there's two structures
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very cl ose together, if you're | ooking at the
map.

Right. So at that distance, you're tal king
about probably sonewhere in the very | ow 30s,
30, 31 decibels on the Project.

Right. Wll, M. Kenworthy handed ne a paper

| ast week on the site visits that indicated the
nodel ed sound woul d be about 31. 8.

Ckay.

And from what you're saying, there are tines
when it could go higher than that, up to nmaybe
38 or so on a particularly wndy day or so. |Is
t hat possi bl e?

No, | didn't say that. The predicted nunbers
here are the worst-case nunbers. They are

t urbi nes operating under full power.

At | east about a three-tinmes increase in the
wor st - case situation.

Agai n, the SEC has set the nighttinme limts of
40. This is way, way bel ow t he 40s.

And |'ve been told that it's not so nuch the

| oudness, but it's the change in the character
of what we would hear. And that, to ne, the

sound of the bl ades have been described that it
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m ght be like living half a mle from a busy
hi ghway, especially at night.

So ny question is: Do you think that it's
acceptable to i npose this permanent change to
our lives?

MR. NEEDLEMAN: |'m going to object
to that question. | think that's beyond the
scope of the wtness' testinony.

PRESI DI NG OFFI CER SCOTT:  Sust ai ned.

BY MR BLOCK:

Q And | guess a followup question to that, and
you nay or nay not answer, is should we be
asked to just accept this?

MR. NEEDLEMAN:. Sane obj ecti on.

PRESI DI NG OFFI CER SCOTT:  Sust ai ned.

MR BLOCK: | will end ny questioning
with that. Thank you.

PRESI DI NG OFFI CER SCOTT: Thank you.

Ms. Allen.

MS. ALLEN:. No questi ons.

PRESI DI NG OFFI CER SCOTT: That | eaves
or brings us to M. Ward -- Dr. Ward. Excuse
nme.

DR WARD: "Fred" wll do.

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

CRCSS- EXAM NATI ON

BY DR WARD:

Q

A

I'"'ma fell ow neteorol ogi st. W have sone
things in common. | hope we agree that we have
| ots of nodels, and these nodel s cover all
kinds of situations. It's always interesting
to watch the tel evision when there's sonething
going on with a hurricane and they put on the
tracks from | don't know, 20 or 30 nodels, and
it al nost | ooks |ike sonebody's thrown
spaghetti on the nmap because they cover quite a
| ar ge range.

The reason | nention that is, every nodel
that |I've ever seen, and |'ve been around even
| onger than you have, there are al ways
uncertainties there. And the uncertainties can
be handl ed, |ike, for exanple, on television
with the hurricanes, by just |ooking at a
nunber of different nodels, and they'll give
you an idea of how good or bad things are.

W're confronted here with just one nodel.
| assune there are no others. And that's a
questi on.

The SEC guidance is quite clear on the
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standards that we're supposed to use to do the
nodel i ng and cal cul ati ons, the | SO 9613

st andar d.

But you could, in order to get sone idea of the
uncertainty, as an expert in this, bring in
results of sone other nodeling; could you not?
The way we woul d handle that is, again, you
know, we're going to follow the rules, follow
t he SEC st andards.

| understand that.

But we are going to incorporate uncertainty
where it's appropriate, and that's what we did
in this study.

And woul d you care to say where the uncertainty
is handled in | SO 9613-27

Well, first of all, | guess the SEC rul es are
quite clear. They want you to include the
uncertainty fromthe wi nd turbine

manuf acturers. So, every w nd turbine

manuf acturer tests their w nd turbines and
cones up with a sound power |evel, plus or

m nus some uncertainty. So that uncertainty is
what we add to the nodeling predictions, again,

as per the rules.
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Beyond that, the rest of it is just
handl ed in ternms of using other worst-case
assunptions. Wat we have found with the
i nputs we've used for this project, as well as
previ ous projects in New Hanpshire and
el sewhere, is that the neasured values really
stack up very well to the nodel values. They
are bel ow the nodel values. So we have high
confidence in the nodeling.

Q Well, you say that, and others testifying for
Antrim Wnd keep falling back on, "W've seen
It and it works fine and it's better than
anything." |'ve never heard any of them say,
"Jeez, the thing didn't quite work." As a
met eor ol ogi st who's nmade forecasts, |'ve seen a
ot of themthat didn't work. And |I'm al ways
amazed when sonebody tells ne in the mdst of
sonething that is obviously uncertain, "Wll,
It worked fine. It didn't hurt."” So | hear
that tinme after tine after tine. And when |'ve
asked the question, | don't quite get an answer
to, "Way are you so certain?' So |let ne ask
sonme specific questions.

Whien | ask the questions about the
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uncertainty, you brought in the manufacturer's
uncertainty, and you did not bring in any
uncertainty about the nodeling. |Is that true?
That's true.

Ckay. |s there sone reason for that?

There is no other uncertainty strictly
specified in the nodeling. And again I'll go

back to with the inputs that we've used for

years and years and years, in the real world we

have found that those have been proven by
actual neasurenents of wind turbines. So we
feel confident.

Ckay. That was where | was going to start. |
have a | ogic problem and maybe you could help
me with it.

I n your nodel, whatever the thing is, you
nane it, the only paraneters that | see that
change for Antrimfrom any other w nd project,
Groton or Lenpster or whatever, are the
intensity of the sound and a little bit on the
t opography, not really recognizing a | ot of
di fferences, but that sone places can cut off
others. Are there any other things in that

t hat woul d change ot her than those two things?
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So you raise a good point. It's been very well
established that -- you're right. There are
sonme other small sw tches, ground attenuation
sone neteorol ogy, which have a very smal

i mpact on the ultimate results. Wat's nost

I mportant in doing the nodeling, and this has
been proven tinme and again in sone research
papers which I could cite, is that the sound
power | evels of the source -- so, the w nd
turbi ne sound power levels -- that is really
very inmportant. You' ve got to get those right.
And t he di stance. Those two things are going
to generally control the answer. So, how far
away the source is fromthe hone or

resi dence --

And whether it's visible because of the

t opogr aphy or what ever.

Yeah. |If you've got a nountain blocking it,
that wll provide sone additional reduction.
Ckay. So if that's true, and | gather from
what |'ve seen in the nodeling it is true, then
why do you bot her using nodels if you could
just go up to an existing wind facility and you

woul d get the neasurenents and then you woul d
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just change a couple nunbers like that? Wy
waste the tine on these nodels, since they
really don't nake any -- there isn't anything
i nherently in the nodel that can't be handl ed
with alittle mathematical fix.

It's not quite that sinple.

Ckay. So tell nme what it is then.

So, really what you want to do is you want to
take that sanme information that you say m ght
apply to other wind farns, but you've got to
bring it into this site. So you need to have
this particular |ayout of w nd turbines, which
the Antrimlayout is different than the G oton
| ayout, and it's different than other w nd
farms. And you al so have to have the

resi dences, obviously --

l"msorry. | didn't hear you

Sorry. The sensitive receptors, the

resi dences, you have to have those al so
geographically laid out to do your distance
calculations. And so that is why you' re going
to do it site by site using a general nodel
such as this.

But having nultiple turbines, that's just a
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sinmpl e mat hemati cal thing of adding one to the
other; is it not?

Lot of cal cul ati ons.

Par don?
It's a lot of calculations. It is essentially
calculating things. You're right. But there's

a lot of calculations.

Well, | guess | didn't ask ny question right.
There are two ways of getting the nunbers,

t he noi se nunbers; isn't that true? You get

t hem out of a nodel or you can nmeasure them

O is there a third way?

Well, in the case of Antrim you can't neasure

t hem because the turbines aren't here yet.

That's what |'mgetting back to. |If you had

t he neasurenents from Lenpster or whatever, and

you nake suitable adjustnments for the

di fferences between the noise of the turbines

and things |ike that, and the di stances and so

forth, which are not particularly

t opographically inmportant, then why do you need

the nodel ? You just go and say these are the

nunbers. These aren't any nunbers | pulled out

of a mat hemati cal nodel. These are the nunbers
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we get for a set turbine, and then we adjust

t hose for whatever the differences are between
wher ever you got these nunbers and the existing
and present situation, and you don't have to
have a nodel. You just say | adjusted it
because these turbines are a little | ouder or
softer or whatever. And maybe the G factor,
the ground thing, is alittle different. But I
don't know what the nodel is doing for you. |
guess that's what |I'mcom ng to.

I guess | woul d suggest that if one took that
approach of, say, going to Lenpster and taking
a few nmeasurenents --

Or anypl ace.

-- or anyplace, you're still going to be
fraught with a ot of assunptions. |It's a
different turbine, different distances. So,
why not just nobdel the proper -- and this is
what we did and what's required -- nodel the
proper sources with the proper sound | evels
over the proper distances to all the residences
and locations in Antrim

Wll, the answer to that is sinple: Wen |

tried to get hold of the nodels and things, |

98

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

99

can't get at those things. So |I have no way of
testing the nodel. | don't know what's in it,

to tell you the truth. I'massumng that it's
a pretty straightforward geonetric thing, but I
can't prove that. So, then, let nme pursue that
alittle bit.

Tell me, just in a listing of order, what
are the technical factors that go into the
nodel ? What are the things | need to know, the
I nput dat a?

Sure. So, that's all spelled out in the
standard, the ISO 9613-2 standard. It lists
everything that you need. So you need the
sound power | evel of the source that you're
interested in -- in this case, the turbines.

That then gets reduced --

That's listed in the -- | have it in front of
me. |Is that |isted soneplace in here?
Sur e.

DR WARD: And | w il apologize to
the Commttee. 1SO 9613-2 is about as badly
witten as anything |'ve ever read in ny entire
life. So if this discussion gets a little

confusing, if it doesn't make sense to you, it
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doesn't nake sense to ne either.
A So, Table 7-1, sound-I|evel study, has the sound
power |l evel information for the turbines --

BY DR WARD:

Q VWit, wait. Table 7-1. | have a Table 5 and
then it goes to Table 8. | don't have a
table --

PRESI DI NG OFFI CER SCOTT: W can go
off the record while he finds it.
(Pause i n proceedings.)
PRESI DI NG OFFI CER SCOIT: Back on the
record.

M. Ward, why don't you ask that
| ast question again, now that we're back on the
record.

DR WARD: |'ve forgotten what the
questi on was.
PRESI DI NG OFFI CER SCOTT: Do you
renmenber what the question was?
BY DR WARD:
Q Ch, what are the factors that are in there?
Whi ch thing have you got? GOkay. |'m now
| ooking -- yes, | have a copy now in front of

me. |'mlooking at Table 7-2, Table 7-1 and 2.
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So, Table 7-1 has the sound power | evel
information for the Sienens 3.2-113 w nd
turbi ne proposed for this project. As you can
see, it's a function of wind speed. You know,
as wi nd speed increases up to a point, the
sound | evels increase. Once it reaches a
certain wnd speed, the sound | evels | evel up.
So, that sound power |evel information is one
of the first key inputs to the standard to the
nodel. Fromthere, you're then going to
attenuate that or dimnish that by distance.
As | said a few m nutes ago, these are the two
key things. The rest of it is just alittle
bit of rounding, if you will, frankly. But
you're going to --

Alittle bit of what?

It's a small difference, a small bit of
rounding, if you wll. The sound power | evel
and the drop-off wth distance, or

hem spheri cal divergence as you nove away from
t he source, dimnishes the sound. That's

anot her key part of the npbdel. And then
there's also a dimnution of sound through

ground attenuati on, through atnospheric
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absorption, tenperature and hum dity factors.
Again, they play a small factor in that. But

t hose are sonme of the things that can cone into
play. But it's really the sound power | evel
and the di stance which are the two nmajor itens,
i f you will.

Q So you don't need a nodel. You just need to be
able to take actual neasurenents and adj ust
t hose for these differences.

A You could with a series of spreadsheets. O if
you really want sone hand cal cul ati ons, you
could replicate the nodel. | would suggest
it's an awful ot of work, but you could do it,
yes.

Q Is there any reason -- so, yes. ' m sorry.

Let nme change that questi on.
So, your main reason for continuing to use
this nodel is that it's easier.

A. Well, the reason we use the | SO 9613 standards
Is it's required by rule.

Q No, | understand that. But it doesn't say --
where does it say you have to -- | stand
corrected. Ckay.

Ckay. So let's turn nowto |ISO 9613. And
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let ne get this back to whoever | got this
from

I n your supplenmental testinony, to say the
| east, you were critical of M. Linowes and
M. Janes' testinony. And it seened to hinge,
as much as anything else, on a definitional
problem And perhaps you can explain it to ne.
There, on Page 3, Line 23, you say there's a
di fference between the estimted accuracy
par anet er and your correction, and you're
maki ng quite a deal about the fact that the two
are not the sane.

If I have an estimated accuracy paraneter,
| would autonmatically put in -- put that in as
a correction. So, enlighten ne as to why you
made a deal about it.

Sure. So there's a couple points here. Again,
If you read Section 9, or Cause 9 of the
standard, it discusses the, it's called
"Accuracy and Limtations of the Method,"” this
| SO propagati on net hod.

Ri ght.

It's not a correction factor. It gives you

accuracy. And it's pretty clear in there.
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It's very clear, actually, how it applies and
to what it applies to. It applies to only
sources that are no nore than 30 neters high,
whi ch is about 98 feet. These w nd turbines
are obviously nmuch taller than that. And it
applies to -- it gives sone different nunbers
in there, sone different accuracy nunbers,
dependi ng on your distance, but only up to
1,000 neters. So, beyond 1,000 neters it very
clearly says it does not apply. So it would be
I mproper, actually, to take that accuracy and
try to ascribe sonme | evel of accuracy to the
cal cul ati ons because the standard's pretty
clear that it doesn't apply.

Q VWll, I'mlooking here in Cause 8, called
"Met eorol ogi cal Correction,” C, sub me-t.
Now, if you | ook at what Cnret equals, it's
qui te obvious that for anything at a reasonabl e
di stance, Cnet equals C zero. And then we go
down to C zero, and it says it is a factor in
deci bel s whi ch depends on | ocal neteorol ogi cal
statistics for wind speed and direction and
tenperature gradients. Can you tell ne what

t hat dependence is?
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A Sure. So we're not tal king about C ause 9
anynore, but now we're on C ause 8.

Q Correct.

A. The Cnet itemin there is -- really, it's
i ntended for | ong-term sound-| evel
calculations. So, in other words, if you're
trying to estimate what the sound | evel s m ght
be over the course of a nonth or a year, you
could | ook at the |ong-term neteorol ogy of the
area and then apply that correction. It is
going to always reduce the sound levels. So we
do not apply that. Wat we're trying to do
here is calculate relatively short-term
wor st - case sound levels. So we do not apply
any correction. The Cnet is zero.

Q Wll, if there is a correction which needs to
be applied to the long term because of, and
"Il quote, "local neteorol ogical statistics or
w nd speed and direction and tenperature
gradients,” why wouldn't it apply to each
nmenber of the series going into the average,
t he | ong-term aver age?

A Coupl e reasons. One, for exanple, if you're

going to apply it long term the w nd doesn't
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blow all the time, and certainly doesn't bl ow
at the maxi num sound level all the tinme. So as
we showed you there in Table 7-1, for exanpl e,
you need certain wi nd speeds to get the highest
sound | evels. Those w nd speeds don't exist
all the tinme, clearly; so, the sound |l evel is
going to be less than that sone of the tine.
What we're trying to do here in the nodeling
for the SEC Application is to cal cul ate what

t he worst-case sound | evels are going to be
over a relatively short period of tine. So
we're assum ng worst-case directions,
wor st -case W nd speeds, et cetera. |If you want
to look at a long-termcorrection, the sound

| evel is going to be | ower.

wll, if I, for exanple, go back to -- let's
back up a little bit on Clause 8. It's talking
about -- this is part of the problem we have

with this I1SOthing. It says, "Meteorol ogica
conditions which are favorable for propagation
fromthe sound source to the receiver as
described in Clause 5..." Wll, when we go
back to O ause 5, we see that it has sone

wordage in here, and I'll just quote a little
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bit of it. Talking about -- it's d ause 5,
entitled "Meteorological Conditions.” And it
says, "Downward propagation conditions for the
nmet hods specified in this part are as specified
in 5.4.3.3 of 1SO 1996-2 [sic], nanely" -- if |
haven't | ost you, then go on... it says w nd
direction within an angle -- obviously, that
woul d make a difference -- and the dom nant
source and the center of the specified receiver
being within the region fromthe w nd bl ow ng
into the source. And then it says, which is
the classic end of it, "These equations al so
hol d equi vocally for average propagati on under
a wel | -devel oped, nobderate, ground-based
t enperature inversion, such as commonly occurs
on clear, calmnights.™

It is true that tenperature inversions --
but they're nore than a conmbn occurrence.
They occur al nobst every single night. The only
question really is how deep they are and how
strong they are. So that certainly doesn't
descri be anything near the worst case for sound
pr opagat i on.

PRESI DI NG OFFI CER SCOTT: You're
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going to get to a question; right?

DR WARD: |'magetting to it.

BY DR WARD:

Q
A

Can you define "worst-case"?
The worst case is in the Application. The
wor st -case conditions are nodeled in the
Application. The maxi nrum sound | evel -- again,
we can go through the nuts and bolts of the | SO
standard. Frankly, it ultinmately doesn't
matt er because we are required to use it.
That's what we're using, and that's what we're
required to use --
| understand that.
Ckay. Let ne finish. So, for example, the
wi nd direction aspect of it -- so, you know,
the wind farm has nine wi nd turbines up on the
ri dge; right? The standard by rul e assunes
that the wind is blow ng fromeach of those
turbines to a receptor -- | didn't say that
very wel | .

So, pick a receptor that's to the west of
the wind farm due west. The standard assunes
the wind is blowwng froma turbine directly to

that receptor at the sane tine. So, if Turbine
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9 is maybe nore south or sout hwest of a house,
it says you' ve got to -- I'msorry --

sout heast, you've got a sout heast wi nd com ng
at it, Turbine 5 m ght have to have an east
wind to go to that receptor. And for Turbine 1
up at the top of the string, you need a

nort heast wwnd to blow fromthat turbine to the
house. That's what the standard requires, even
t hough we know in reality you're not going to
get a northeast wi nd, an east wind and a

sout heast wind all at the sane tine. |It's
saying you're going to take the sound from each
of those nine sources and propagate it,
assum ng that receptor is directly downw nd.
That's what they nean by the "propagation
standard." Again, that's part of the
conservati sm of the nodel.

Let ne go back now to the thing |I brought up
earlier, which was at Page 3, Line 23, which
was where you are drawing a very fine |line

bet ween the esti mated accuracy paraneter and
the correction. And you agree that there's an
esti nmated accuracy paraneter, but it doesn't

require a correction; they both seemto be
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3 decibels. Wiy are they in the |l ast section
of 1SO 9613-2 under a rubric called "Accuracy
and Limtations of the Method," quote, unquote,

if they're not intended to be accounted for?

Well, | didn't say they're not intended to be
accounted for, ever. |I'mjust saying not in
this specific application. In other words, if

you have a situation in another project that
nmeets the definition of the height and the

di stance, then you could apply those accuracy
estimates to your cal cul ati ons.

| don't know. | understand English, but I
don't understand what you said.

This was, as we agreed, supposed to -- you
wer e supposed to do this according to I SO
9613-2. And now you're saying to ne that this
t hi ng about accuracy and limtations of the
nmet hod doesn't apply to this. Sonehow
sonething's mssing here. Maybe |I'm dense, but
| have to ask the question.

Wll, so this Cause 9 is in the standard. But
as | said, it would be inproper to apply it to
this specific project, or really any w nd

proj ect, because if you read --
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Q Can you repeat what you just said?

A It would be inproper to apply that clause to
this project because the source does not neet
the very specific definitions in there.

Q Does it neet the definition of anything?
Accuracy and limtations of the nethod, are
there any accuracies and limtations of the
nmet hod that apply to Antrim W nd?

A So, the uncertainty is required, as we talked
about earlier, the K factor fromthe turbine
manufacturer. That's required and that's been
I ncl uded. There are no other uncertainties

that apply to this project. | guess ny best

way to answer that, this is not an uncertainty;

it's an accuracy to the nethod. W have
measured many, many real -world projects and
found that there is no reason to add this

additional 3 decibels, even if it did neet the

definitions of height and distance. And | talk

about in here the real-world testing done on
Stetson 1 in Maine, where they did add

3 decibels to it, and their nodeling nunbers
were 4 deci bels too high. They over-predicted

by 4 deci bel s because they added so much
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conservatism There's no need to do that.
There's no reason to do that.

Wll, we've heard this a lot, not just from
you, M. O Neal, but from other people from
AntrimWnd. And we keep goi ng back to sonehow
or other the real world has just verified we
were better than -- we're better than the
virgin, for all practical purposes.

I don't have any data on that. | don't
know of any that's been presented that woul d
verify that. You're quoting fromsonething. |
woul dn't even know where to find it if | were
trying to find it. |In other words, what you're
saying is that the whol e concept of accuracy
and limtations of the nodel, which the nodel
t al ks about having accuracy limtation,
accuracy limtations, you' re saying, doesn't
apply. In other words, there are no

uncertainties just in the way the thing is

calculated. 1Is that -- am | readi ng that
correct?

MR. NEEDLEMAN: M. Chair, |'m going
to object at this point. | think we've been

over this and over it. And | think M. O Neal
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has explained it repeatedly.

DR WARD:. | can't hear you, Barry.
MR. NEEDLEMAN: |'msorry. | was
saying |'mgoing to object. | think we've been

over this repeatedly at this point. M. O Neal
has expl ained this issue now.

MR RICHARDSON: | think we're al so
bordering on just argunment at this point. |It's
not really asking questions of the wtness.
It's argunent.

PRESI DI NG OFFI CER SCOTT: How cl ose
are you, M. Ward?

DR WARD: If we're not going to
argue neteorol ogy now, then we m ght as well
close this hearing down, as far as |I'm
concer ned.

PRESI DI NG OFFI CER SCOTT: Well, |
think you're tal king of the nodel, | think
But how cl ose are you to finishing?

MR WARD: | haven't even started.
I|'mjust on noise, and | got three or four
ot her things to go.

PRESI DI NG OFFI CER SCOTT: Ckay. So |

t hi nk we' ve exhausted the nodel, at | east from
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ny view. So unless you have a very specific
question on the nodel, I'd ask you to nove on.
BY DR WARD:
A On Page 4, Line 20 of your suppl enent al
testi nony, again you draw a distinction between
"correction" and "accuracy" of SO 9613-2. |If
there is an accuracy problem you' re saying
that doesn't require a correction.
MR. NEEDLEMAN: | think this is
exactly the sane --
BY DR WARD:
Q l"msorry. |Is that true?
PRESI DI NG OFFI CER SCOTT: Maybe you
can give a "Yes" or "No" answer.
W TNESS O NEAL: It's the sane
question we've al ready been around.
PRESI DI NG OFFI CER SCOTT: That's good
enough. So, M. Ward, again, | think the
W t ness has answered your question on this.
DR WARD: Well, yeah, but -- okay.
BY DR WARD:
Q On Page 5, Line 9, 3 decibels appears again,
whi ch you use this tine to buttress your

argunent. So, which way is it?
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MR. NEEDLEMAN:. Sane obj ecti on.
PRESI DI NG OFFI CER SCOTT: Yeah, |

t hi nk we' ve exhausted the "3 deci bel s" i ssue.

If you could nove on, |1'd appreciate that.
MR VWARD: Well, | wouldn't.
PRESI DI NG OFFI CER SCOTT:  Well, I'm

aski ng you to.

BY DR WARD:

Q M. O Neal, do you want to leave it with the
Committee that there is no correction that
needs to be applied to the results of your
thing with using 9613-27?

A Yes, I'mleaving it as it is. The assunptions
in the nodel, the uncertainty included fromthe
manuf acturer, the conservati sm assunptions that
we' ve made have all been borne out in reality.
There's plenty of papers we have submitted as
part of this process that explain that and show
t he nmeasurenents. So, yes, |'mvery
confortable in that.

Q Ckay. Let's nove on to another factor, the
factor G the sound absorption of the ground.

Now, on Page 6, Line 10 and foll ow ng, and

particularly Line 22. |If ice has a G of zero,
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then what is the G for snow surface with an ice
coat on top?

So, again, let ne preface this by saying the G
factor part of this whole nodeling exercise is
a very, | won't say trivial, but a very small

pi ece of the answer. So let's start wth that,
okay. It is not a very significant piece of

it. That said, again, all the research is
borne out. There's a research paper that's
been submtted as part of the record. The
Mass. CEC research paper has shown again and
again that a G factor of .5, which represents a
m x of porous and hard ground, plus the 2

deci bel conservatismfor the uncertainty from
the turbines, is very accurate in cal cul ating
the results.

So, whether you use a Gof 0 or Gof 1, it
doesn't nake a hell of a lot of difference. 1Is
that what you're --

It makes a snmall difference.

How nuch - -

But what I'msaying is a Gof .5 we found to be
nost accur ate.

How much of a difference is there between zero
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and one? Let's take sonebody who's at, let's
say, 35 or 40. Pick sonething in the m ddle.
How much of a difference would there be in your
nmodel between a G of zero and a G of 17

I mean, you're asking me a hypotheti cal

question?

No. |'masking how many dB. | don't have to
have t he exact nunber. Is it 1?7 Is it 10? |Is
it 100? | don't know.

Right. So it's about 3 to 6 decibels if you go
all the way fromzero to 1.

Three to 6 dB.

Yeah.

Woul d you agree that a snow surface with an ice
coat on it would be nuch closer to zero than a
1?7 | won't require a zero exactly, but let's
say nost of the way.

If you had a w de-open | ake, take Lake

W nni pesaukee, all covered wth ice, that would
be a hard, reflective surface. That could be a
G of zero.

And so you put sone -- if you intersperse sone
trees on it, how nmuch does it reduce?

So | guess what |'msaying is we're in Antrim
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This project is in Antrim W're | ooking at
generally a vegetative cover, forested cover.
The standard's very clear that for that you
could use a Gequals 1. W don't do that. W
use a G of .5, mxed surfaces, sone hard, sone
soft. Again, we found that to be very
accur at e.

Well, | have a -- | sit in the -- ny house sits
in the mddle of a forested area with lots of
growmth and small trees and shrubs and things
like that. In long stretches of the wi nter,
the snow covers alnost all of it. And | have
sone weather data | can present to you if you
need that shows that there will be | ong
stretches when the ice -- or when the snow
surface will have been wet fromfreezing rain
or otherwi se, solar nelting, whatever it is,
and then refrozen. And when |I | ook out -- and
this is a big, forested area -- | see nostly
ice. And |I'mlooking at this and saying, jeez,
Antrimis interesting because we're getting a

| ot of those kinds of days every wnter. Going
t hrough weat her data, for exanple, | don't know

how you woul d esti mate how many days do you
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think in Antrimthere would be a significant

snow cover in the w nter.

A. | don't know.
Q If I told you a hundred, you wouldn't disagree?
A | would say it's irrelevant for what we're

trying to do right now.

Q I'"'mtrying to get at the G factor which nekes
it, as you already say, a difference of 3 to 6
dB. And that kind of a surface is going to
exi st for many days every winter in Antrim
Now, does that becone -- is that irrelevant, or
are they going to shut down for those days?

A | guess maybe one way to hel p answer the
question is, for exanple, we did wintertine
post - construction conpliance testing at the
Groton Wnd Farm here in New Hanpshire under
snow and ice-covered conditions. And the sound
| evel s were | ess than what we nodel ed.

Q Well, that starts to sound |like you're using a
nodel which puts in a factor which is
irrel evant.

DR WARD: Let the record show that
t he witness appears to question ny comment. So

| et me ask --
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PRESI DI NG OFFI CER SCOTT: | don't
think that was a question, M. Ward, was it?

MR WARD: Pardon?

PRESI DI NG OFFI CER SCOIT: | don't
t hi nk you asked hima question, did you?

MR WARD: No, | didn't.

PRESI DI NG OFFI CER SCOTT: Ckay.

BY DR WARD:

Q Are you saying that the G factor basically is
irrel evant ?

A |'msaying a G factor of .5 does a good job of
representing the types of conditions that
you're going to experience. Frankly, at the
end of the day, the Project is going to have to
do post-construction conpliance testing in all
seasons, and they're going to have to
denonstrate that they neet those limts. And
If they don't, they'll have to change it. They
will have to rectify it. W're confident
they're going to neet those limts.

Q Well, that's always used as an excuse. |'ve
never seen anything closed down. So |I'm ki nd
of skeptical about that. But |I'll go back to

nmy question.
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There's an uncertainty in the G factor,
whi ch you state is between 3 and 6 deci bel s.
don't know whether it is or not because | don't
have the nodel. But taking that as an
uncertainty, you're saying that it doesn't nmke
that nuch difference as a practical matter
because the G doesn't vary that nmuch. |[Is that
the way you want to | eave it?

A Using the G factor that we used for the

Application, I'msaying that's correct. W're

confortable leaving it the way it is.

Q No, you're putting in a factor of one-half.

A Point five. Correct.

Q And you're saying that wll take care of it?

A Yes.

Q And there isn't an uncertainty in that, or
enough to bother with --

(Court Reporter interrupts.)

A Again, we followed the nodel, the appropriate
gui dance, and we're confident in the answer.
['"ll leave it at that.

Q Well, you don't follow the nodel. You put

things into the nodel which you, for various

reasons -- all of which m ght be fine. You
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can't use the nodel as the excuse. You have to
say that you put certain factors into it.
That's what |'mtrying to find out. You put in
a factor of .5. And as far as you're
concerned, there doesn't have to be any
uncertainty in that.
MR. NEEDLEMAN: |'m going to object.
I think the wtness has answered this question.
PRESI DI NG OFFI CER SCOTT: Can you
nmove on, M. Ward?

BY DR WARD:

Q On Page 7, Line 18, you omt the comment in the
sane table, quoting, These estimates have been
made from situations where there are no effects
due to reflection... does your sane answer
apply to that?

A. l'msorry. \Were are you?

DR WARD: On Page 7, Line 18 of his
suppl enmental testinony. I'msorry. Wit a
m nute. Yeah, Page 7, Line 18.

BY DR WARD:

Q You onit the comment in the sane table that you
apply to. The table says, quote, These

esti mat es have been made from situati ons where
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there are no effects due to reflections,
unquot e.
MR, NEEDLENMAN: ' msorry. ' m not
foll ow ng where you are.
BY DR WARD:
Q Page 7 of your testinony, Line 18 --
MR. NEEDLEMAN: Are you | ooking at --
BY DR WARD:
Q Now, you're --
(Court Reporter interrupts.)

MR. NEEDLEMAN: Are you | ooking at
Applicant's Exhibit 217?

MR. WARD: Whatever you referred to
in that table. | can find it if you need ne
to.

MR NEEDLEMAN: | just want to know
whi ch testinony you're on.

PRESI DI NG OFFI CER SCOTT: It woul d be
hel pful, M. Ward, 'cause at |east this nenber
of the Commttee doesn't know where you are
either. So we'd like to follow al ong.

MR | ACOPI NO. Wi ch docunent are you
i n?

MR WARD: |'mreferring to, if you
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go to Page 7, Line 18, you refer to a table in
| SO 9613-2. 1'Il have to find out what that
table i s because now |I' m | ooki ng t hrough your
testi nony. Hold on.

(Pause i n proceedings.)

PRESI DI NG OFFI CER SCOTT: Why don't
we go off the record. Wiy don't we take a
five-mnute break while we're doing that al so.

(Wher eupon a brief recess was taken.)

PRESI DI NG OFFI CER SCOTT: Ckay.

W'l |l go back on the record.
M. Ward, | think you were going
to go to the next question you had.

MR WARD: |'ve given up on that
question. There's too nuch paper. | just have
a coupl e nore questions on noise, and then we
can nove on.

BY DR WARD:

Q In 1 SO 9613-2, C ause 9, the first paragraph,
It says, "Restricting attention to noderate
downwi nd conditions of propagation as specified
in Clause 5 limts the effect of variable
nmet eor ol ogi cal conditions on attenuation to

r easonabl e val ues. " | assune "reasonabl e"
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nmeans not large. And if we go over to C ause
5, the last sentence in it says, "The equations
al so hol d equivocally for average propagation
under wel | - devel oped, ground-based i nversions,
such as commonly occur on clear, calmnights."
Now, despite those things, you want to
leave it with the Conmttee that there is no
required correction for these limtations.
Again, we're confident of the nunbers as
they're presented in the Application, yes.
Thank you.
I'd like to turn now -- do you know what
the term "ducti ng” neans?
|'ve heard of it.
DUCT-1-NG Ilike an air duct or whatever.
"Ducting", do you know what that neans in a
nmet eor ol ogi cal sense?
I have a general idea.
If I were to read you out of the d ossary of
Met eor ol ogy, published by the Anerican
Met eor ol ogi cal Society, 1'll quote it now --
can show it to anybody if they want it --
"Duct: Applied to the at nosphere and ocean,

any region with vertically varying properties,
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such that waves of any kind, el ectronmagnetic
and acoustic, launched in certain directions
are gui ded by or trapped within the region
rat her than propagating radially fromtheir
source." Does that hel p you understand what
"ducting" is?

A Yes.

Q Ckay. Now, what woul d you consi der favorable
met eor ol ogi cal conditions at which ducting
woul d occur ?

A. Again, |I'mnot sure how that applies to what
we're doing here. The standard is clear about
the tenperature inversion conditions. |It's a
downw nd condition. You know, that's all part
of the standard, so that's what the nodeling
takes into consideration. That's what it uses
as part of the I SO standard. So |I'm not sure
how ducting is relevant to doi ng these
cal cul ati ons.

Q Woul d you care to nmake an estimate of how nuch
difference it m ght nake between a night with
ducting and a night w thout ducting, as far as
t he propagati on of sound from a noi se source

m ght have?
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I mean, the sound |levels for these types of
sources are driven largely by the direct path
of propagation -- in other words, sounds com ng
fromthe wind turbine directly to a hone, for
exanple. That's the shortest |ine, the
straightest line, and that's what's used in the
calculations to calculate the sound | evels from
the source to the receptor.

There is the feature in the nodel that
allows for reflections as well, if there are
other surfaces in addition to that, that can
cause the sound wave to reflect off sonething
and then go to the receptor as a second source,
if you wll. Those are taken into account, as
well, as part of the calcul ation.

You nmay not be old enough to be aware of the

fact that our Navy ships back in Wrld War

Il -- 1 don't know whether it's still true or
not -- they had a fall-back communi cati on
system whi ch were call ed "sound tubes.” They

were basically a duct, and you could whi sper in
one end, and 100 feet away you could hear it
clear as a bell. If | were to, for exanple,

holler up into one of these ducts, | wouldn't

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

128

have to holler. | could speak softly, and
anybody anywhere near the duct, on any end of
it opened, would be able to hear ne very
clearly. So, ducting can, in an extrene case,
carry sound | ong, |ong distances, 10 or 100
times the di stance you can get without them
So, ducting is not a -- well, | should ask the
question. |I'msorry.

How much di fference would it nake between,
for the sane conditions otherw se, sane w nd
conditions, the difference between a
tenperature inversion at night and a regul ar
situation where it would be warnmer at the
bottom and cooler at the top? How nmuch further
m ght a sound of a certain |level travel?

Typi cally when you don't have tenperature
i nversion conditions, the sound |evels are
| owner .

By how nuch?

Depends on the distances involved. | can't
gi ve you a one-nunber answer. But they will be
| ower .

Wll, let's take 1,000 feet. Wuld you give ne

a nunber for that?

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




[WITNESS: ROBERT O'NEAL]

© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

129

A | can't predict that, off the top of nmy head.
| don't know.

Q Ch, if you don't know that, would you concede
it could be as much as 10 dB?

A Well, again, | said if you don't have a
tenperature inversion -- in other words, if the
air is well m xed, then the sound | evels are
| ower than what we have in the Application. So
we're even further below the SEClimt of 40
decibels. So | guess I'mnot that concerned.

Q Well, | wasn't concerned about the non-

I nversion ones. |'mtalking about tines when

there's a good, strong inversion and we have

what's called "ducting."” Everybody -- |I'm
sorry. It's well known in neteorol ogy that
there is a thing called "ducting.” Wen we
t ake el ectromagneti c waves, |ike radar waves

and things |ike that, ducting can carry sound
10 or 100 tinmes the distance it does w t hout
it. Typically, over the ocean where you m ght
have some cool water and warm air noving over
it, you get all kinds of spurious reflections
fromlong distances. Sound is -- operates the

sane way. There's no question. | don't --
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well, | shouldn't say that.

Do you believe that ducting, when it's
there, would carry sound significantly further
t han where there isn't?

There can be atnospheric conditions certainly
that wll cause sound to propagate out further.
It doesn't nean it's going to be | ouder at

t hose closer-in | ocations, however.

What does that nean? |If it carries out
further, it's got to be |l ouder at the sane

di st ance.

No. There can be reflections off the

at nosphere for those further-away di stances. |

guess, you know, this concept of ducting I

woul d suggest is -- it's a real neteorol ogical
condition. | have the sane AMS dictionary in
my office. | know what you're tal king about.

| guess | would say it's really not gernane or
relevant to what we're trying to do here.
Well, let me suggest that we're tal ki ng about
nighttime. And it says in various places that
we have inversions, tenperature inversions at
night. | would say al nbst every night. But

sone people would di sagree. Do you know
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what -- how the tenperature inversion works to
confine the sound?

So, again, the | SO 9613 standard i s predicated
on there being, as you read earlier, a

wel | - devel oped ni ghttinme tenperature inversion.
That is -- that basically backs up the
calculations. They're valid under those types
of conditions, which, as you said, can be kind
of a worst case. So | guess |I'mnot follow ng
why you're asking ne that, because the nodel
assunes a tenperature inversion already, and
that's what we used.

Well, | need to -- the reason I'mfollowng it
up as a way of explanation is that I'mtrying
to get a nunber as to how much difference this
makes. W have been arguing about it. You
keep saying the nodel is perfect, the nodel is
perfect. And it nay be. | assune every

nodel -- and every nodel | ever net in

nmet eor ol ogy has an uncertainty. And so I'm
trying to get at how nuch difference it nakes.
And the quote that you quoted and that | quoted
is "a well-devel oped inversion.” Well, there

are wel |l -devel oped i nversions nost nights. And
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it's well known, for exanple, that the

wndmlls are noisiest at night. So we're not
tal king about an irrelevancy. |I'mtrying to
get out of you, if we -- first of all, let's
start.

How does it work, such that a tenperature
inversion wll make sound carry further? 1|'m
sorry. Wuld you agree that a tenperature
i nversi on woul d have sound carry further?

Yes.

Ckay. How does that work?

By the sound -- it's due to the tenperature
gradients in the atnosphere. The sound can
refract off the -- sound waves basically bend
back down to earth.

Why ?

Because of the tenperature gradient.

The tenperature causes --

And also wnds, too. |If you have w nd shear,
it can al so bend the sound waves back down to
eart h.

Do you know how fast the speed of sound is?

| do. It depends on tenperature a little bit.

But it's approximately 750 m | es per hour.
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Q | always use five seconds for a mle. But
what ever that comes out to. Ckay.
So a night on which we had a
wel | - devel oped tenperature inversion, we're
going to get | ouder sounds at the sane distance

or the sane sounds at | onger distances; is that

correct?
A The sound levels we're going to get are in the
report. That's what -- they're in there. The

standard assunes a nighttine tenperature
inversion. That's how the cal cul ati ons were
done, and those nunbers are in the report.
Those are the nunbers that are going to happen.

Q And so, depending on how strong the tenperature
i nversion was, it mght be higher or |ower?

A. As | started to say earlier -- and if |
m sunder st ood your question, |I'msorry. |If
there's weak or no tenperature inversion, then
the sound |l evels are going to be | ower.

Q Well, then how about a not-so-strong
tenperature inversion? Are they gong to be
| owner ?

A I don't have a way to quantity for you degrees

of tenperature inversion.

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

134

Q So we agree that tenperature inversions wll
affect the sound carried, but we don't seemto
have any agreenent on stronger inversions woul d
do nore than or | esser inversions, or no
inversions at all. O maybe |I'm
msinterpreting that. Let ne ask the question.

Wul d the distance and the intensity to
whi ch sound carries be dependent on the
strength of the inversion, all other things
bei ng equal ?

A I'"mgoing to cone back to the standard agai n,
because between using the standard, verifying
in the field under tenperature-inversion
condi tions where | have neasured
post - construction, the nunbers bear out the | SO
9613 nodel i ng.

Q Well, | keep getting that as an answer, and
have no way of verifying it and either agreeing
or di sagreei ng.

Let ne ask a very sinple question. From
t hose nunbers, from your analysis from your
trai ning and everything in neteorol ogy, would
the strength of the inversion affect the

di stance and/or the intensity of the sound?
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A Not nmaterially. Again, it's the distance, the

strai

sai d

ght-1line distance for propagation, as |

earlier in our conversation, that's going

to dom nate the answer.

Q So you would be surprised if it were a factor
of 10.

A I would be very surprised, yes.

Q Ckay. So you agree that there's alittle

difference in it, but nothing nuch.

A I guess |I'mnot sure how many ways | can say

t he sane thing.

Q Ckay.

|'"msorry. Let ne ask the question

properly.

We get back to your criticismof both M.

Li nowes and M. Janes about that 3 dB. Now,

what

j ust
out si

weak,

you're saying -- or I'msorry.
How nmuch di fference mght it nake -- you
said -- how many dB m ght you put on the

de nunber on how nuch di fference between a

but wel | -devel oped tenperature inversion,

and a strong tenperature inversion? How nmany

dB?

A. ' mgoing to answer that with | ooking at Page 5

of ny supplenmental testinony. It says
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"Appendi x 21." | don't know if that hel ps
peopl e.

| have 5, Table 1. This in your suppl enental
testi nony?

That's correct. Page 5.

Yeah.

So, these are the actual neasured sound | evels
for a ridgeline wind farmin Mine called
"Stetson 1." Table 1 shows the
pre-constructi on nodel sound level, 45.5. Do
you see that?

Yes.

They added the manufacturer's uncertainty --
Is this the | SO 9613-2 nodel ?

Yes. Yes, they use the 9613-2 nodel --

Al right.

-- with a G factor of .5.

Hnm hmm

They added the K factor, the turbine

manuf acturer's uncertainty, of plus 2. They
added another plus 3 for the accuracy, and they
came up with a total pre-construction
uncertainty accuracy estinmate of 50.5. Do you

see that?

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

Q

137

| see that.
They went out and nmeasured in the real world
when the turbines were up and operati ng under a
strong tenperature inversion. They neasured
46.5. So, the nodel wth all those | ayers of
uncertainty, the uncertainty plus the accuracy
estimate, which | suggest is not appropriate,
they were over by 4 decibels. So they were not
very accurate.

Tabl e 2 shows you what it woul d have been
w t hout the plus 3 factor, this accuracy
estimate we've been tal king about from C ause 9
of the standard. So, with that --
I thought you said that didn't apply.
That's right. | didn't do this nodeling. So
| -- they threwit in. 1'mjust show ng you by
way of exanpl e.

So if you just take the nodel nunber out
of 1SO 9613-2 of 45.5 with a G factor of .5,
add the uncertainty, they got 47.5 under strong
tenperature inversion, and then they neasured.
That was still a deci bel higher than what they
measured in the real world under a strong

tenperature inversion. By way of -- |'mjust
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goi ng through that to try to answer the
questi on about why, under a tenperature

i nversion, the nodeling is supported by

reality.
Q Wll, | can't really respond to anything |ike
t hat because it doesn't say, first of all, what

the tenperature inversion was. And it doesn't
talk -- this is presunmably an average of
sonmething. | don't know what you're averagi ng.
If I were doing this and taking nights -- and
l'mnot saying -- if | had a night tenperature,
I would ook at the -- as the thing devel ops --
a tenperature inversion doesn't happen
overnight; it develops during the night. Now,
| don't know whet her these nunbers were taken
early in the evening, late in the evening, just
bef ore dawn, whether they were all averaged. |
have no way of judging what this tenperature

I nversion was. So, perhaps you could explain
to me how you can use this and respond to the
question | asked, which is: Does it change
that nmuch with the tenperature inversion, and
if so, by how nmuch?

A | can't tell you exactly what tine these data
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wer e col |l ect ed.
| don't need that.
| don't know. | can't tell you that. This is
part of a state-required conpliance test up in
Mai ne, where they have pretty stringent
conditions in terns of |ow wnds at the ground,
strong w nds up at hub hei ght, so, you know, a
strong w nd shear case. These were the
results.
Well, the strong wi nd shear ones, other than
affecting the initial output of noise, had a
relatively mnor affect on the propagation
conpared to the tenperature neasurenents. And
I can't tell fromthis how nmuch difference it
makes.

And | guess I'lIl go back to the question.
And if you don't know t he answer, you can
perfectly say that. How nuch difference would
there be froma night with an average
wel | - devel oped tenperature inversion to a night
with a very well -devel oped tenperature
i nversion, and particularly toward the early
nmor ni ng hours?

| can't answer that question.
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Q Ckay. |I'mnot asking you for nunbers you don't
know.

Ckay. So you would agree that there's
what's called in the nmeteorol ogi cal gl ossari es,
"ducting." There are such things where
tenperature inversions -- | believe | read the
thing earlier. But you don't know how nuch of
an effect that would have on the sound

measur enent s.

A. I do not believe it's going to have any type of

material effect on the residents that are
closest to the wwnd farm for conpliance
pur poses.
Q That's an interesting answer.
PRESI DI NG OFFI CER SCOIT: Hol d on a
second. M. Berw ck, do you have a question?
MR BERWCK: | just wanted to cite a
fact fromour house, if | could, about ducting.
PRESI DI NG OFFI CER SCOTT: You won't
be able to testify -- | nean, there wll be
other testinony |ater --
MR BERWCK: Ch, okay. Al right.
BY DR WARD:

Q Ckay. | would lIi ke to now nove on to shadow
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flicker. There was a shadow flicker nodel
which | assune is nostly astronom cal and
geonetrical or whatever with sone
met eorol ogi cal factors put in. Now, | think
earlier we discussed the nunbers which were way
over 20, 30 hours per year. Wy over the limt
of the possible astronomcal nmaximm | don't
know whet her they're right or wong. They seem
about the right area. And then there are
corrections put in, or adjustnents or whatever
you want to call it, for real-world cloudiness.

Now, the use of the percent of total
sunshine is a very interesting paraneter, since
it's totally unrelated to nmuch of anyt hi ng
having to do with whether you' re going to see
the sun or not. And as a matter of fact, if I
go into the neteorol ogical glossary, it talks
about the percentage of bright sunshine rather
t han any sunshine. And |I've been out many
times when the sun isn't bright and | get
shadows out of it. So |I don't quite know at
what point the sun effect kicks in --

(Court Reporter interrupts.)

So ny question is: Wat was the rationale for
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putting in a percentage of total bright
sunshine in the nodel as a substitute or
surrogate for the actual, which is how many
times do you get clouds in the way of the sun
when it's between -- when the turbine is

bet ween you and the sun? Do you have any -- |
can't find out anything. Maybe you know.
I*'mnot a hundred percent sure | understand the
question you're asking. Can you say it again,
pl ease?

Vell, let ne back up slightly.

You woul d agree that the correction that
needs to be put in, or just astronom cal,
correction, okay, has to do wth whet her you
can see the sun.

(Court Reporter interrupts.)
Right. Rght. |If there's no sun, there's no
shadow.
You would agree with that. And that's the
correction you'd like to put in.
The correction we put in is what's appropriate
for the nodel, and that's percent of the tine
that it's, you know, cloudy versus sunny.

So --
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But that isn't -- the percent of possible
bright sunshine is not the tinmes when you --
when the sun woul d be behind the clouds. It's
not .

Ckay. W agree to disagree then.

But you don't think -- you think that the
percent age of possible sunshine actually is a
good neasure of the correction for the fact
that you won't always see the sun when you're

| ooking at it.

| think it's a reasonabl e approximation. It's
one of nmany inputs in the nodel. It's

| ong-term data col |l ected by, obviously, a

reput abl e agency, the Nati onal Wather Service.
So, yes, | think it's a valid input.

If I were to show you some data that shows, for
exanple, that the cloudiness is different at
different times of the day, the day and ni ght
and so forth, would that make any difference to
you, that the average for the day, or the total

for the day may or nmay not be the proper nunber

to use?
No, | don't think it woul d. | think I would
still rely upon the National Cdimatic Data

143

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

144

Cent er dat a.

Q No, | have a | ot of national data. I"mtheir
best custoner. So | know that. And the data
are there. And |I'm not doubting your data.
What |'m asking is why woul d you take the
percent of total sunshine as the correction
factor when you know bl cody well -- I'm
sorry -- when you know as a neteorol ogi st that
cl oudi ness varies by tinme of day?

A Because the nodel -- you can't be so precise in
time that you know on -- pick a day -- May 14th
it's going to be cloudy from8 a.m to 11 a.m
and then sunny froml1ll a.m to 2 p.m, and then
cloudy, et cetera. So it's nuch nore
reasonable to go with | ong-term aver ages.

Sure, on a year-to-year basis it could vary
slightly fromthat. Absolutely. But this is a
very fair, defensible way to cone up with a

cal cul ated estinmate of possible, possible
shadow f i cker.

Q Well, would you expect, for exanple, if you
wer e neasuri ng percent of possible sunshine
that it would be very tine-of-day dependent?

A "' mnot sure how to answer that question.
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Q Woul d you expect at different tines of the day,
on average, that you woul d have nore cl ouds
than at other tines of the day, on average?

A It's possible.

Q You woul dn't agree that it's not only possi bl e,
but true?

A | guess | don't have the data in front of ne.
| can't respond either way.

Q Wul d you agree that we generally don't get fog
at noonti me?

A. We generally don't get fog at noontine? That's
your question?

Q Yeah. Wuld you agree that's a general

st at enent ?

A. I'"mnot sure | can answer that question. |'ve
seen fog all tinmes of the day, at night, in the
nmorni ng, during the day. | can't tell you
what's nore prevalent or not. | don't know.

Q | made it "generally,"” which nmeant that --

(Court Reporter interrupts.)
Q My question was, while we can get fog at any
time, that does not answer my question, which
is: W seldomget fog in the mddle of the

day; is that true?
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MR. NEEDLEMAN: |'m going to object
on rel evancy.

PRESI DI NG OFFI CER SCOTT: Tell ne
where you're going, M. Ward. |I'ma little bit
concerned that --

MR WARD: Well, |I'm having
difficulty, inthat M. O Neal is going to
force ne to give hima course in Meteorol ogy
101, and | would hate to have to do that.

PRESI DI NG OFFI CER SCOIT: My concern
is so far you' ve asked the sane question in a
| ot of your questioning in different ways,
expecting different answers.

DR WARD: And | don't get an answer.

PRESI DI NG OFFI CER SCOIT: Because you
don't |ike the answer doesn't nmean it's not an
answer .

DR WARD: That's not a fair sunmary
of what | -- of what's going on.

PRESI DI NG OFFI CER SCOTT: Maybe you
can rephrase.

DR WARD:. Let nme try a whole
di fferent thing.

BY DR WARD:
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Are there, in your experience and know edge and
training -- fromyour know edge and trai ning
and experience, do we get potentially different
ki nds of weather, on average, at different
times of the day?

Different types of weather? Again, |'m not
sure how that's relevant for shadow flicker.
Well, would you agree that you generally don't
get fair-weather cunmulus clouds in the mddle
of the night?

Ceneral ly, yeah.

You generally don't get themin the m ddl e of

t he ni ght.

R ght.

Wul d you agree that we tend to have nore

t hunderstorns in the afternoons and eveni ngs
that at other tinmes of the day?

CGeneral ly.

Woul d you agree that we get our nobst extrene

fogs generally |ate at night?

| can't answer that either way. | don't know
Ckay. |If we were to | ook at the shadow flicker
nodel, it's very precise for the tine of day;

is it not?
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A It's very precise, yes.

Q Very precise. Any day you would get -- you
woul d know it within two m nutes or a m nute.
We're not arguing about being hours. W're not

tal ki ng about it being, oh, yeah, sonetine this

afternoon. |It's very precise, 7 to 12-point
whatever it is. |Is that true?

A It's very precise, yes.

Q Yeah. So we're tal king about very precise

tinmes of day when we're getting the possibility
of shadow flicker; is that not true?

A That's true, yes.

Q And the data are available to calculate -- |I'm
sorry. |I'lIl change the questi on.

Are there not data avail able from which
t he cl oudi ness at specific times of day from
whi ch the correction for cloudi ness could be
cal cul ated? Are the data avail abl e?

A I don't know the answer to that. And | guess |
would say it still wouldn't change ny opinion
about this because you're |ooking at sort of a
climatol ogi cal average. You can't say that if
you use specific hourly data on cl oudi ness for

certain hours that it's always goi ng to happen
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at that tine.
There seens to be a contradiction in what you

say. You tal k about "average" and then "at
tines." Either one or the other applies. |
don't know which. But |let ne avoid that
questi on.

Let ne just say this: Are there data
avai l able fromwhich you could cal cul ate
whet her there are very specific tines when you
know shadow flicker is an astrononi cal
possibility from which you could get a
correction for cloudiness? Are there data
avai | abl e?
| believe you asked ne that question already,
and | said | don't know.
You don't know whet her the data are avail abl e.
That's correct.
Have you | ooked very nuch at what we cal
"Service A(?)," the airways weat her
observati ons?

(Court Reporter interrupts.)
I n what respect?
Have you | ooked at then?? Do you see -- do you
know what's in thenf
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Are you tal king about real-tinme, you know,
hourly neteorol ogi cal data?

Real -tinme or past-tine, I'll take it either
way .

I have | ooked at them sure.

And you realize there are cloud data in that?
Yes, for -- yes, there are.

And they are recorded, |ike, every hour, and
soneti nes even nore often?

I don't know how often they're recorded.
CGenerally every hour, | believe, yeah.

They are recorded every hour, and in between a
lot of the tine. So there are very specific
and very precise data avail able from which you
could determ ne whet her there were nore cl ouds
any particular tine of day on average and at

other tines of the day. Yes? No?

Well, | guess | told you I'm not aware of that
data. You're telling ne it's a fact. | guess
that's -- that's what you're telling ne.

You said you've seen airways data and it's
every hour. Isn't that what you said?
Yes.

Whi ch part of what | said is a problen? You
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agree there are hourly data and it has cl ouds.
Yes. Yeah.

What am | mi ssing?

I don't know where -- what you're asking, where
you're going with this. There's hourly data
that has cloud infornation, yes.

So you could get the data much nore precise
than the average for the daytine. You could
get it by hour, and even better than that
sonetines. |Is that not -- are the data there
to get cloudiness for the hours rather than an
average for the day?

I know that that data is recorded. Wether
they're avail able hourly for NCDC, the Nati onal
Climatic Data Center, |I'mnot sure. | know
they're recorded real-tine. | don't know how
t hey' re archived.

| can assure you they're there, as their best
cust oner.

Let's go back again. |If you were to agree
that there are things called "hourly weat her
observati ons" which have cloud data in them
woul dn't that allow you to make corrections for

very precise tinmes of day rather than just the
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average for the day?
You would still need to do sone type of
statistical averaging to cone to any kind of
conclusions. 1In other words, in any given
year, it could be different on a given day.
That's correct.

If I were to show you what's called the
"U. S. Air Force Technical Application Center
Wrldwi de Airfield Cimte Data,” and that it
had things in there by tinme of day, would you
suggest that sonebody had al ready done that --
woul d you agree that sonebody had al ready done
it? | have it here if you'd liKke.
| haven't seen it. | can't comment on it.

(Dr. Ward hands book to w tness.)
Ckay. |I'mflipping through a | arge book here
from 1970. Wlat do you want nme to do with it?
Well, do you see in there there's tine-of-day
data about cloudiness and visibility and rain
and snow? In other words, even back 40 years
ago sonmebody had been conpiling the data which
you are concerned may or may not have ever been
put together. | have no doubt that there's an

update to that. The point being, it's been
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done. It's available. It nmay not be precisely
what you need, but it does talk about tine of
day. And you'll notice there's a lot of things
t hat change by tinme of day, of which cl oudi ness
is only one. Wuld you agree with that? The
definitions for the little things are in the
front of the book, if you need that.
I*'mwondering if maybe you coul d explain this,
since this is fromthe 1960s and earlier. Are
t hese all nmanned weat her stations? They're all
24- hour - a- day nanned?

Sone are, sone aren't. You'll notice data

m ssing for a lot of --

| see that, yes. | don't --

They took -- as far as | can tell, they took
what ever was avail able. But obviously, there

was a |l ot of data avail abl e.

So. ..
The Air Force existed in Word War Il, and so --
Yeah, | don't see data for every hour in here.

| see data for selected hours.
That's correct.
So that doesn't help ne, though. Under what

you' re suggesting, | would need data for every
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hour - -
Oh, no. I'msorry. |If | suggested that it was
exactly what you needed, | stand corrected.
Ckay.
Point I"'mmaking is that there are data from

whi ch you can get a | ot of breakdown by tinme of
day. M question then is: The data, the

nmet eorol ogi cal data that you require for
determ ning the neteorol ogical correction is
available; is it not?

It would not be available in the software
programthat's used. The only one that I'm
aware of in the industry to cal cul ate shadow
flicker, that does not have the capability to
|l et you put in sone type of hour-by-hour
percent of cl oudi ness versus not cl oudi ness.
It does it on a nonthly basis, and that's what
we used.

| did not -- | don't think | ever said that it
was avail able in your program Your program
selected -- |I'"m asking why sonething is
selected which is transparently not the nunmber
that you really wanted to get. You're

talking -- there's only a few m nutes of the

{SEC 2015-02} [Day 3/ Afternoon Session ONLY] {09-20-16}




© 00 ~N oo o b~ w N P

NN NN R R R R R R R R R R
A W N P O © 0 ~N O O M W N B O

[WITNESS: ROBERT O'NEAL]

155

day when shadow flicker could happen. 1It's
wel |l known, place, tine and everything. And
there are data avail able. But the nodel, or
you or sonebody, has chosen not to even nake an
attenpt to get it. And | find the use of
percent of sunshine to be a very strange
paraneter used to correct the nodel. Now, if
you don't know why it was done, or you think
that there's sonething that needs to be done,
just say you don't know.

MR, NEEDLENAN: M. Chairman, |I'm
going to object. This is nore argunent at this
poi nt than cross-exam nation, and | do think
M. O Neal has addressed this issue.

PRESI DI NG OFFI CER SCOTT: Yeah, | do
t hink the question's been answered. | believe
we -- at |east | understand where you're going
M. Ward. But | think the wtness has answered
your questi on.

MR. RICHARDSON. |'m just wonderi ng
if we could cut to the chase and get to the
question of, well, assum ng you used hourly
data, what difference it would nmake and

whether it's -- | nean, this wtness either
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knows the answer to that or he doesn't, and
then we're done. | nean --

PRESI DI NG OFFI CER SCOIT: | thought
he answered that, too, actually.

MR, RICHARDSON. | nmay have
forgotten.

PRESI DI NG OFFI CER SCOTT: How cl ose
are you, M. Ward?

DR WARD: [|'ll switch to another
subj ect.

PRESI DI NG OFFI CER SCOTT: And agai n,
you mght not |ike ny characterization, but if
you don't like the answer, it doesn't nean you
keep asking --

DR WARD: Well, | give hima chance
to say he doesn't know, but then he -- | don't
quite get that answer. He always has that
opti on.

PRESI DI NG OFFI CER SCOTT: Ckay.

DR WARD: And if | didn't give him
t hat option, you enforce it.

PRESI DI NG OFFI CER SCOTT: Al right.

BY DR WARD:

Q Ckay. Let's turnto a little different
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subject. If | were sitting on the ocean or on
a totally flat area and | were | ooki ng around
at the sky, and | just kept | ooking and | ooking
day after day after day, through the day and
what ever, would | see fewer clouds right over
me than | would on the horizon?

MR. NEEDLEMAN: |'m going to object
at this point. | don't understand the
rel evance of this and --

DR WARD: Well, you can wait
until we get --

(Court Reporter interrupts.)

MR. NEEDLEMAN: | don't understand
the relevance of this. And Dr. Ward is well
past his estimated tinme for exam nation. And I
recogni ze everyone gets a fair chance to ask
questions, but I think we're beyond rel evant
questioning at this point.

PRESI DI NG OFFI CER SCOTT: \Why don't
you hunmor ne, M. Ward, and start wth where
you want to end up here. So what's your
overall question that you're going to?

BY DR WARD:

Q Isn'"t it true, fromyour training and
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observations in neteorology, that there always

appears to be nore clouds | ow down on the

hori zon than over head?

Sonetines that's the case. | wouldn't say it's

al ways the case.

| *' m sayi ng generally.

| don't like the word "generally."” GCenerally

wher e?

On average. Wuld you buy that one? Isn't

t here generally fewer clouds that you see

over head than on the horizon?

In the nountai ns? At the beach?

Ever ywher e.

Again, |'d say it depends where you are.

Mount ai ns can be different than if you're in

the desert or if you're at the beach. So I

guess |'mnot going to necessarily just accept

t hat characterizati on, you know, straight up.
PRESI DI NG OFFI CER SCOTT: M. Ward,

let ne try again. So what's your ultinate

question that you're trying to get answered?

Was that your ultinmate question, or is that a

| ead-up? What I'mtrying to get at is | think

at this point we don't need the | ead-up
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questions. VWiat I'd like to hear, and then we
can go back to the snaller questions if we feel
it's needed, is what's your ultinmate -- what is
it you're trying to ask?

MR WARD: My ultimate goal is to
question M. O Neal's qualifications to naybe
answer ny questions. But let's try it alittle
differently.

BY DR WARD:
Q If I were | ooking -- back up.
(Court Reporter interrupts.)
Q "Visibility" in neteorology is defined as
"horizontal visibility"; is it not?
A That's true.
Q And the equi pnent that we neasure it with is
al ways | ooking at the horizontal ?
A That's ny under st andi ng, yes.
Q My under st andi ng, too.
Ckay. Do you know what the reason is that
it's so carefully defined?
A | don't.
Q Anybody | ooking at a turbine -- this has to do
w th shadow flicker now -- woul d al nost,

W t hout exception, would be | ooking upward; is
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A Yes.

Q Only a few of us who mght |live on a higher
hill. But nmost of us would be | ooki ng upward.

So, if the fraction, the average fraction

of cloudiness were I ess on an uphill view than
on a horizontal view, that woul d seriously
affect the cloud -- the probability of a cl oud
interfering in the line of sight between the
sun, the turbine and the viewer. Wuld that
not be true?

A To do these cal cul ations, as we tal ked about

before, it's all geonetry, pretty nuch. You

know, the sun is shining. You've got a turbine

and a location, a house. And so is there a
shadow cast at different tines of the day as
you march through the 24 hours -- or the
dayl i ght hours, is there a shadow cast at that
| ocation? That's how t he expected nunbers are
calculated. That's all it is. So there's no
cloudiness at all there. I'msorry. The
astronom cal nunbers are cal cul ated that way.
The expected nunbers then reduce that by a

smal | percentage based on the fact that it's

160
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not sunny every day here in New Hanpshire. So
there's a fractional reduction in the possible
times that there can be shadow flicker on those
hours and those days where it is "possible.”
Q It sounds |ike we're agreeing on part of it.
But I"'mtrying to get a little further al ong.
You' ve seen the observations or heard of

t he observati ons at Mount WAshi ngt on; have you

not ?

A. Yes, | have.

Q And they tal k about seeing 200 mles and things
i ke that.

A They sonetines can see a |long way up there.

Q But sonetines they don't see at all

A. That's right.

Q Ckay. Have you ever | ooked, for exanple, at

t he nunber of tinmes when Mount Washi ngton --
(Court Reporter interrupts.)
Q How of t en Mount Washi ngton Cbservatory records
200 mles visibility?
A | have no idea.
Q Wul d you agree that, in order to get 200 mles
hori zontal visibility, you couldn't have any

clouds for 200 m |l es?
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MR. NEEDLEMAN: |'m going to object
to relevance. | just don't understand how this
relates to M. O Neal's testinony.

PRESI DI NG OFFI CER SCOTT: Again, M.
Ward, | prefer you get closer to the point. |
feel like you're trying to get a sequential --
alittle bit at atine. And | think at this
point, late in the day, we'd prefer you to get
closer to the point alittle bit quicker. Does
t hat nake sense to you?

MR WARD: Well, if | could get the
wWitness to agree to what | think every
nmet eor ol ogi st would know in his gut, we' d get
there a lot faster. But he is denying sone
very obvi ous things which one would have
| earned in Meteorology 101, and |I'm having a
terrible tine as a result of that. So | think
| have to -- I'"'msort of forced, because of the
W tness's either |ack of know edge or
unw | | i ngness to agree to certain things, to go
about it the long way. Now, the difficulty
here is that in Meteorology 101, everybody who
goes through it knows that as you | ook further

down on the horizon, the odds on seeing the sky
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decrease steadily. The angle at which you
observe cl oudi ness -- and we're tal ki ng about
in the case of shadow flicker -- way down on
t he horizon goes up by factors of 10 or 100.
They're not small factors. They're big
factors. And as you just go up, just think to
yoursel f: How often do you see the sun
actually set? And the answer is: Not very
often conpared to when you see it up in the
sky. Because in order to seeing it set, you
have to | ook through mles and ml es of
at nosphere with no clouds. The odds on that
just drop dramatically as you go | ow

The situation we're sitting
here, shadow flicker is that case. It's on the
| ow end. And nore than that, which is finally
relevant to where | want to get tois, it's not
quite that either, because every tine we talk
about shadow flicker, every receptor is | ooking
up a little bit. And to go fromhere up 1
degree decreases the clouds by like a factor of
10. It's not a mnor thing. And the thing
that's being used in the nodel is totally

irrelevant to everything. And |I'mtrying to
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find out, first of all, if he knows why it --
where it cane from and has anybody, i ncl uding
hi nsel f, | ooked at getting a nunmber which woul d
be a far better correction than just going
from if | read the nunbers correctly, from 20
to 30 hours a year down to 8. That's a big
correction.

PRESI DI NG OFFI CER SCOTT: Ckay.
That's good. So, two things: You will get a
chance. There's an opportunity for people to
testify. This is not the tinme.

But having said that,
M. O Neal, you just heard two questions there,
| think, at least. First of all, do you agree
wth --

W TNESS O NEAL: Well, certainly one
point | heard Dr. Ward say is certainly as the
sun is very lowin the sky at sunset or
sunrise, you then have the | ongest distance
t hrough the atnosphere. That's absolutely
true. The optical depth in that case is the
| ongest, as opposed to | ooking straight up in
the sky. That's why we don't see blue sky in

the horizon. It's mlky even on a clear day.
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Now, if there's clouds, as he suggests, and it
happens a lot, then that's going to be even

| ess shadow flicker because that's going to

bl ock the sun from-- shadow flicker is created
essentially during sunrise or sunset at these
di stances. You know, you're only going to have
it close to the turbine if the sun is at a very
short distance. So, at the distances we're

tal king about, it's going to be sunrise or

sunset.

' mnot sure |I've answered the
question. | agree with himon the | ow sun
angl e discussion. I'mnot sure there's a

question in there. But certainly there's a | ot
of interference between the sun and us as an
observer when the sun is low in the sky, yes.
I don't know what the second question was, if
there was one. Maybe sonmebody could read it
back.

BY DR WARD:

Q | asked whether -- | think | said, doesn't the
amount of cl oudi ness then behind the turbine
decrease as you go up, and do we agree that

everybody that's going to see this and is
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affected by it is always |ooking up at a
substanti al angl e?

Ch, we certainly agree that people, you know,
as you say, unless they're on a nountaintop
across the valley, they're at a | ower

el evation, so they're going to be | ooking up at
the ridgeline. The climatic data, the percent
of possi bl e sunshine fromthe Concord Nati onal
Weat her Station, which is what went into the
nodel , doesn't differentiate between whet her
the clouds are lowin the sky or high in the
sky. It just says the percent of the tinme

duri ng daylight hours when there are cl ouds
present. That type of refinenent, Dr. \Ward
suggested that that data coul d be avail abl e.
It's not sonething we can take and put into the
nodel to do those cal cul ati ons, though.

MS. LINOAES: M. Chairman, | think
think I could help ask Dr. Ward's question. |
know where he's going, but I"mnot sure if he's
stating it, if that woul d be okay.

MR NEEDLEMAN: | would actually
object. M. Linowes will get her

opportunity --
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PRESI DI NG OFFI CER SCOTT: Yeah, you
can do that next.

MS. LI NOAES: Ckay.

MR WARD: [|'mfinished on this.

PRESI DI NG OFFI CER SCOTT: You're
finished on that? |I'mglad to hear that. So
we're at 5:00.

MR WARD: My wife will divorce ne if
we keep goi ng.

PRESI DI NG OFFI CER SCOTT: Well, |
woul dn't want that to happen.

So this is a natural break
poi nt. But before we | eave, how nuch tine do
you t hink you have for Thursday?

MR WARD: Well, certainly a nunber
of hours. | haven't gotten to -- | haven't
finished with shadow flicker, and | still have
Icing and a nunber of other things to take care
of .

PRESI DI NG OFFI CER SCOTT: So what |I'm
going to ask you to do is think, between now
and Thursday, is there a way for you to be nore
conci se in your questions. So | understand

you're trying to have the wtness go through a
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sequence for you. But we've taken a fair
anount of tinme today. And out of deference to
everybody here, including the Commttee, | want
you to think through a little bit about the
poi nt you want, and naybe even start with the
point so that the --

DR WARD: | wll sharpen ny
questions, M. Chairnan.

PRESI DI NG OFFI CER SCOTT: Ckay.

Thank you.

So, with that, are there any
adm ni strative details we need before we
adj ourn today? Anybody? Anything?

MR. NEEDLEMAN: Could you just rem nd
us of what tine we're starting on Thursday?

PRESI DI NG OFFI CER SCOIT: | was goi ng
to do that, and I wll. That's Thursday at
9:00. Ms. Linowes?

MS. LI NOAES: Yes, M. Chairman. |
just wanted confirmati on on who's going to be
here on Thur sday.

PRESI DI NG OFFI CER SCOIT: So, for
panel i sts, M. Needl enan?

MR. NEEDLEMAN: Wl |, obviously we
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need to finish M. O Neal. And then next up

would be, | think, M. Raphael. Do we

have

sonme sense of how nmuch longer M. O Neal is

going to take? That's going to influence when

| ask M. Raphael to get here.
PRESI DI NG OFFI CER SCOTT:  Ms.

Li nowes, how | ong do you think you'll take?

MS. LI NOAES: Yes, M. Chair man. I

asked for two hours, and | believe it's going

to take two hours.

PRESI DI NG OFFI CER SCOTT: And Counsel

for the Public?

M5. MALONEY: I'mgoing to take a | ot

| ess than | thought. Maybe 15 m nutes.

PRESI DI NG OFFI CER SCOTT: So you'l |

only do 15 m nutes?

MS. MALONEY: O | ess. There's been

a | ot of questions asked.

PRESI DI NG OFFI CER SCOTT: It'
transcri pt now. Does that hel p?

MR, NEEDLENAN: Yeah, a littl

PRESI DI NG OFFI CER SCOIT: He
with a | ack of enthusiasm

Ckay. So, again, we'll

S in the

e bit.

says

adj ourn
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to Thursday, which is the 23rd, | believe, at
9:00. Is that right, the 23rd?
MR. NEEDLEMAN:. The 22nd.
PRESI DI NG OFFI CER SCOTT: The 22nd.
Excuse ne. Thank you.
(Wher eupon Day 3 Afternoon Session ONLY

was adj ourned at 5:05 p.m)
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