In the Matter Of:

STATE OF MISSI SSPPI vs
STATE OF TENNESSEE
143, Original

PROCEEDING
May 21, 2019

7 4
y
ALPHA REPORTING
_ _ : CORPORATION

Istin Reporting, Ist in Service, Ist in Technology

We Bridge the State and Cover the Nation!
www.alphareporting.com
800-556-8974




© 00 N O O b~ W N P

e
~ O

13
14
15
16
17
18
19
20
21
22
23
24
25

Proceeding - May 21, 2019

I N THE SUPREME COURT OF THE
UNI TED STATES

STATE OF M SSI SSI PPI,

Pl ai ntiff,

V. No.

STATE OF TENNESSEE, C TY OF
MEMPHI' S, TENNESSEE, AND
MEMPHI S LI GHT, GAS & WATER
Dl VI SI QN,

Def endant s.

May 21st, 2019
9: 00 a. m

ON Bl LL OF COWVPLAI NT
Bef or e:
HON. EUGENE Sl LER,

Speci al Master

APPEARANCES

BARRETT LAW GROUP, P. A.
Attorneys for Plaintiff
BY: DAVID M MCMULLAN, JR

DANI EL COKER HORTON & BELL, P. A
Attorneys for Plaintiff

BY: C. M CHAEL ELLI NGBURG
LARRY D. MOFFETT

NEAL & HARWELL
Attorneys for Plaintiff
BY: CHARLES BARRETT

143, O i gi nal

Alpha Reporting Corporation




© 00 N o g A~ W N P

N N N N NN P P P P P P R P PP
g A W N P O © ©® N O U0 A W N B O

Proceeding - May 21, 2019

APPEARANCES | (continued)

KELLOGG, HANSEN, TODD, FlI GEL & FREDERI CK
Attorneys for Defendant State of Tennessee
BY: DAVID C. FREDERI CK
JOSHUA D. BRANSON
T. D ETRICH HI LL
GRACE W KNOFCZYNSKI

HERBERT H. SLATTERY |11

230

Attorney CGeneral for Defendant State of Tennessee

BY: BARRY TURNER

BAKER, DONELSON, BEARVAN, CALDWELL & BERKOW TZ

Attorneys for Defendants City of Menphis, Tennessee and

Menmphi s Light, Gas & Water Divi sion
BY: LEO M BEARVAN

DAVI D L. BEARNMAN

KRI STI NE L. ROBERTS
BRUCE A. McMJLLEN

Attorney for Defendants City of Menphis

EXAM NATI ON
RI CHARD K. SPRUI LL
Direct by M. ElIlingburg
Cross by M. Branson
Cross by M. L. Bearnman
Redi rect by M. ElIlingburg
Recross by M. Branson
DAVID A. W LEY
Direct by M. MMl an
EXH BI TS ADM TTED

Docket 73

J58, Ji5, J10, J3

PAGE
232
277
353

369
388

397

416
433

Alpha Reporting Corporation




© 00 N o o A W DN

SIS E SR S S e e e T e el T T = =
g B W N P O © o N O o »h W N -k O

Proceeding - May 21, 2019

231
THE CLERK: The United States Suprene Court, Special

Mast er Eugene Siler presiding. Al who have business before
this honorable court, draw near.

THE COURT: Wen we left off yesterday we had the
| ssue of whether the present witness, Dr. Spruill, should go
ahead and testify sort of as a rebuttal witness to the wtness,
M. Waldron. And | think what we'll do, we won't require him
to do that because that's not in the ordinary way that you try
cases. And although we're not bound by the rules, we generally
follow those

So he can testify that way if he wants to or if
counsel wants himto, but he's not required to. And then if
Dr. Waldron takes the stand, it will be up to Mssissippi to
deci de whether they want to call the witness in rebuttal.

| do not anticipate that we would allow it out of
order since that's generally not procedure in the courts.

So with that, you nmay proceed for M ssissippi

MR ELLINGBURG Thank you, Your Honor. One thing.
We have soneone comng over on the way with the copies of this,
but they were circul ated yesterday, and | just wanted to show
you these figures. Oh, here it is. Thank you.

MR, BRANSON: You're saying these are the ones that
you're going through one by one to authenticate?

MR ELLINGBURG That's just for the authenticity of

t hem
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MR, BRANSON:  Thank you.

M5. ROBERTS: And you'll be using these again with
this wtness?

MR, ELLINGBURG  Yes.

THE REPORTER: | can't hear you, Counsel.

(O f-the-record discussion.)

MR ELLINGBURG Can you hear nme now?

Dr. Spruill, will you take the stand?

DI RECT EXAM NATI ON

BY MR ELLI NGBURG
Q Dr. Spruill, do you have a copy of the figures fromyour
report we identified yesterday?
A Yes.
Q Thank you.

MR ELLINGBURG  Your Honor, may we proceed?

THE COURT: Yes. Go ahead.

MR ELLINGBURG  Thank you.
BY MR ELLI NGBURG
Q Dr. Spruill, yesterday afternoon we nmarked a set of
plaintiff's exhibits, and I'mgoing to wal k through them
briefly now for purposes of a fewclarifications. And so what

|"d like you to do is to look at P191, which is the first

figure in front of you.

And | don't think we need to go into any detail wth

it except I'd like to ask you if you know where that came from
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Where did that figure come fronf
A It's afigure fromAley, et al., in 1999, somewhat
modi fi ed.

Q ay. And the Alley report is J2.

And this basically shows the top area, the undefined
off to the right?
A That's correct.
Q W don't need to discuss it any further, | don't think.
Ckay.

Now, the next figure is also one that we discussed at
some |length yesterday at P192.

And this is taken fromHeath: is that correct?

A No.

Q No?

A | think it's found on the -- on a website.
Q Ckay.

A The State of M nnesota.

Q Thank you.

But you discussed this figure yesterday, so we won't.
It's P192. And this is the one that titled "Confined versus
Unconfined Aquifers and Artesian Wells"?
A Yes.
Q Figure -- the next figure, it's P193, is the aerial view.
It says, "Physiographic Provinces of the M ssissipp
Enbaynent . "
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And was that taken from USGS docunents?

A |t was.

Q And basically what does it show? Wat does physiographic
mean?

A It shows the different subdivisions of the M ssissipp
Enbayment, such as the West CGulf Coastal Plain, the M ssissipp
Al'luvial Plain, et cetera.

Q Thank you.

And what is the Mssissippi Alluvial Plain? 1Is that
the area of the Mssissippi Delta primrily?
A Primarily.

Q Thank you.

Now, the next slide or the next figure is P194. And
that is the chart we |ooked at for sonme tinme yesterday, right?
A Yes.

Q Andit --

A  No. No. | don't believe we |ooked at this chart yesterday
other than during this tine when you -- we |ooked at a

modi fication, a different version of this chart.

Q GCkay. Now, this oneis limted to Wst Tennessee and

Nort hern M ssi ssi ppi ?

A Correct.

Q And these are all figures that cane out of your June -- out
of your report issued in 2017; is that correct?

A That's correct.
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Q kay. And so -- and this one, it clearly shows a division

you were pointing out on the larger chart, | believe, between
West Tennessee and North M ssissippi under those two col unms;
Is that correct?
A That's correct.
Q And you go into sone detail

And that cane from-- is that Alt 2016?
A Yes.
Q And that is Joint -- Joint Exhibit 39.

Exhi bit 195, which came fromyour report, what is this
showi ng different than what we tal ked about yesterday?
A W tal ked about a lot of --

MR D. BEARMAN. Excuse ne, Your Honor. |'msorry to
I nterrupt.

M. Ellingburg, you identified that previous exhibit
as Joint Exhibit 39, and | believe it is Plaintiff's
Exhi bit 194.

MR ELLINGBURG That comes -- the point is Joint
Exhibit 39 is the source of that document, as | believe shown
on the document.

MR D. BEARMAN. I'msorry. | just want to make sure
because ours is listed --

MR ELLINGBURG Ckay. [I'Ill make this clear.

THE COURT: (kay. Cear it up. Thank you.

MR ELLINGBURG P194 states on its face that it is

Alpha Reporting Corporation
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from Haugh 2016, Table 1. That -- and | stand to be corrected,

but | believe, looking at it -- | knowit's a joint exhibit,
and | believe it's J39, is the document fromwhich this chart
was obt ai ned.

BY MR ELLI NGBURG

Q Mwving on back to Exhibit 1 --

MR, ELLINGBURG And the same was true of P194. In
each of these cases, the reference that I'mmaking is to -- the
source is joint exhibits where they are that provided the
origi nal docunent from --

THE COURT: |'msorry?

MR ELLINGBURG Wen | refer to a joint exhibit, what
|"mpointing out is that the particular figure was taken from
that joint exhibit, not that it is entire joint exhibit.

THE COURT: (Ckay. You may proceed.

MR ELLINGBURG Is that clear? Ckay.

BY MR ELLI NGBURG
Q If you would, look at Figure 1 of 9 -- or P195.
Do you see it, Dr. Spruill?
A Yes, sir.
Q Al right. P195is not ina joint exhibit, but it states
on its face that it's from G ubb 1998.

What is G ubb 19987

A It's a publication that | utilized.

Q Is it a book or a --
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A It's a publication, if | renmenber correctly.

Q GCkay. Thank you.

Do you know who the source -- what the source of it

was ?
A | do not recall
Q Thank you.

Tell me what it shows.
A It shows that the surface distribution of the regiona
aqui fers and confining units in the M ssissippi Enbaynent and
the larger GQulf Coastal Plain, and so as far as distribution,
It nmeans what you would see at the surface if you wal ked around
the surface and | ooked at the conposition and nature of
material s.
Q GCkay. And the Gulf Coastal Plainis -- the M ssissippi
Enbayment is within the GQulf Coastal Plain; is that correct?
A That's ny opinion.
Q Ckay. Well, is that what the geol ogy shows?
A  Yeah. That's what the geol ogi sts say.
Q Ckay. Now, Figure 198 is the figure we tal ked about at
sone length yesterday. W're not going to talk about it again.
But | just want to point out for the record that it is -- has
been taken fromJoint Exhibit 36, which is a Parks 2008 USGS
report. And | believe the arrows are probably added of f of
that particular version.

P199 was -- it says that it's -- the figure in your

Alpha Reporting Corporation
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report said it was nodified and taken from Arthur and Tayl or,
1998, which is a USGS report; is that correct?
A Correct.
Q So howwas it nodified? Wth the arrows?
A | drewtw flowlines on this figure.
Q kay. So what was the purpose of drawing the two fl ow
| i nes?
A  Flowlines are drawn at right angles to lines that equal
total hydraulic head, and flow lines woul d be an indication,
based on this head distribution, of flow direction.
Q GCkay. And that -- is this -- | think it says,
"Predevel opment G oundwat er Equi potential Mp."

What does that nean?
A It neans that prior to any significant punping, this --
these authors, Arthur and Taylor -- so it's confusing; the
author is Arthur and Taylor -- depict their equipotentia
surface using a series of contour |ines, each of whichis a
line of equal total hydraulic head.
Q kay. You discussed that some yesterday. Did you nodify
this in any way other than adding the arrows show ng where the
groundwater would flow wth these -- within their nap?
A No.
Q Sothe only thing you did was add the arrows?
A That is correct.
Q Ckay. And what does this showw th regard to groundwater
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fl ow before devel opment in M ssissippi?

A It shows that in -- where | drew the arrow down in the
State of Mssissippi, that there is a westward -- | suppose
slightly north of a westward flow direction, and in Tennessee
there is a nore northwestern flow direction as it -- based on
these lines of total hydraulic head.
Q Gkay. Thank you.

P200 is another map fromthat sane source, is it not?
A That is correct.
Q kay. And have you changed anything about this map other
than drawi ng those arrows on it?
A | did not.
Q And what does -- this shows -- it says it's
"Post devel opment G oundwat er Equi potential Map and Fl ow
Patterns in Mddle Caiborne Aquifer" fromPlate 7 or from
Arthur and Tayl or, 1998.

THE REPORTER:  Fronf

MR ELLINGBURG And | will try to speak up. |'m bad
about doing that. M wife tells me all the tine.
BY MR ELLI NGBURG
Q So did you change anything about this map other than adding
the arrows?
A No.
Q What did this map show? Wiy was it in your report?
A This map is -- was produced by the authors, Arthur and
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Taylor, to depict the configuration of the equipotentia

surface in this area based on data, | assume, fromprior to
1998, which is the published data, publish date. And it shows
t he inmpact of groundwater wthdrawals on the equipotential
surface.

Q In Tennessee?

A In Tennessee and Mssissippi. Wll, it shows the -- it
shows the inpact of groundwater w thdrawal s generally.

Q GCkay. Wich has changed the flow pattern predevel opment ?
A That is correct.

Q Froman essentially western, maybe a little north, to
north, right, in Mssissippi?

A The flow path previously indicated in the predevel opnent
map is shifted nore towards the cone of depression as shown by
some closed contours, roughly in the position of the City of
Menphis, and it shows a deviation of groundwater flow direction
more towards the northwest in northern Mssissippi and nore
westward, with a slight -- slight southwestward bend at the end
of the flowline, up in Tennessee.

Q That was a little confusing to ne.

A Ckay.

Q The P1 -- let's see. P199 is their predevel opment natural
flow, is that correct?

A Yes.

Q That's 199. 200 is postdevel opnent, after there is
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punpi ng?

A Correct.
Q Does P200 show the inpact of punping in Tennessee on the
natural flow direction?
A Yes.
Q kay. And those arrows are indicated to -- that you added
are put on there to show that change in the natural flow
direction; is that correct?
A  They're -- they're on there to show the direction of flow
based on those |ines of equitotal hydraulic head.
Q After punping starts?
A Absolutely. After the onset of punping, but not beyond
1998, which was the obvious publication date.
Q Thank you.

(kay. P201 is the next one | have. And this is just
a general unconfined groundwater exanple, is it not?
A Yes, it is.
Q And it says you took it from Ganiman? |s G aninan
[ phonetic] a book or a publication?
A | don't recall whether Ganinman is a small book or a
publication or -- sorry, or a reference paper.
Q But it's published hydrogeol ogi cal infornation?
A Yes. Absolutely.
Q Now, we covered P202 in sone detail yesterday. W don't

need to tal k about it again at any |ength.
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But what 1'd like to ask you, it says it's a-- it's

modi fied fromWnter, et al., 1998. Now, Wnter, 1998, is
Joint Exhibit 79, which is a USGS publication.
Was taken fromWnter?
A Yes.
Q And when it says "nodified," was that nodified by you or

was it --
A I'mnot sure about that, but | did nodify it. So there
coul d have been nodifications on the figure that | |ooked at,

and | further nodified it by adding a couple of small arrows.
Q Al right. And where do they appear?
A Those snall arrows appear between the -- the water table
and the land surface in the unsaturated zone.
Q And how did you draw those small arrows? Was it based on
t hose equi potential |ines?
A No. It was based on the concept that | think is poorly
understood, and that is that when you |look up at the top of
this diagram and see groundwater recharge areas -- area, it
| eads people to believe that recharge only occurs in the
groundwat er recharge areas and not in the discharge area, that
I's, across the land surface and down to the water table.

So | enphasized that, when it rains, it doesn't just
rain in the recharge area and water doesn't just make it down
Into the aquifer in the recharge area.

Q GCkay. So -- but all you added to this figure was the
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arrows?

A That's what | recall

Q Thank you.
A Yep.
Q If you would, look at P204.
And this is taken from Criner and Parks, 1976; is that
correct?
A Correct.

Q And that is Joint Exhibit 24.
Did you nodify this in any way?
A | don't believe that | did, no.
Q GCkay. This is the chart, to your know edge, that cane out
of Criner and Parks?

To the best of nmy know edge, yes.

Q Thank you.
l'd like to look at P205, Figure 3.
A Yes.
Q It says, Criner and Parks, 1976 Equipotential Mp --
A Correct.
Q ~-- for Confined Portions of the Mddle C aiborne Aquifer,
ri ght?
A Correct.

Q And you added, "Al so known as SMs or Menphis Aquifer," and
then, paren, "in 1886."

That's going to be predevel opnent; is that correct?
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A Yes.

Q Now, you used SMSin this report to refer to Sparta and
Menphi s Sand, right?
A Yes.
Q Ckay. Are the Sparta and the Menphis Sands -- strike that.
Yesterday you said those were different fromaquifers.
Wiy woul d you refer to themas SMS here?
MR BRANSON:  (bjection, Your Honor. He's testifying
for the wtness.
MR ELLINGBURG | didn't. 1'mjust asking him
THE COURT: Go ahead. You may ask.
BY MR ELLI NGBURG
Q Didyoutestify yesterday that the Sparta Sand and the
Menphi s Sand were separate aquifers?
A The Sparta Sand and the Menphis Sand are separate
formations, and ny opinion is that the Sparta Aquifer and the
Menphis Aquifer are different aquifers.
Q Thank you.

And are they part of the same hydrogeol ogical unit?

A Yes.

Q Is that why you referred to themthis way?
A Yes.

Q Thank you.

Next figure is 206. And it says on its face that it
Is frompre-2000- -- 1972.
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And it shows an equipotential map for confined

portions of the Mddle C aiborne Aquifer, again, sane

nonenclature, in 1886. This is part of J -- Joint Exhibit 67.
Now, why did you use this figure?

A | was looking for different reports that indicated the

configuration of the equipotential surface in this region, but

| was also interested in finding reports that showed how

different aquifers exist in different parts of the system And

| believe this diagramshows both equipotential |ines and as an

i ndi cation of how aquifers exist in different parts of the

region.

Q GCkay. Now, this is a 1972. Does this show the transitions

we were di scussing yesterday?

A It shows the approximate zone of transition.

Q And does it show outcrop areas for the two aquifers in

Tennessee and M ssi ssi ppi ?

A Yes.

Q And how are those shown?

A It's shown by this darkest pattern, which would occur on

the east side of the M ssissippi Emrbaynment in Tennessee and

M ssi ssippi but, again, on the west side of the M ssissippi

Enbayment .

Q GCkay. So this shows the east side and the west side?

A Yes.

Q So on the east side, the dark pattern is the area that's
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out cropped or unconfined; is that correct?

A Correct.

Q And the rest of it would be confined?

A That's correct.

Q kay. And that would be the dark line within the diagran?
There's a dark line --

A Dark pattern.

Q Dark pattern?
A Yes.
Q Thank you.

Now, Exhibit P207, it says -- it explains that it is
taken fromtwo different USGS reports; is that correct?
A Yes.
Q kay. And could you tell ne what you're showing in these
two USGS reports?
A The one at the top was produced by Criner and Parks in
1976, and the one at the bottomwas produced by Reed in 1972.
Q And you've blown up the Reed portion at the
M ssi ssi ppi - Tennessee border; is that correct?
A Yes.
Q So what do these two -- what were you illustrating with
these two in your report?
A Once again, | was very interested in how groundwater flows
In the Menphis Aquifer and the Sparta Aquifer, and the way you

determne that is to find maps that show contours of total
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hydraul i ¢ head, and then you can begin to understand the

directions of groundwater flow and hydraulic gradients.
Q Is the bottomfigure predevel oprent?
A Yes.
Q Gkay. Is that a blowp -- that's a blowp of the -- |
think the figure we just |ooked at, right, at the border?
A That's correct.
Q Gkay. And the top figure, is that one of those while
there's punping going on?
A No.
Q Thereis no --
A | can't say there was none, but | think this is an
equi potential surface map for the year 1886.
Q GCkay. So they're both predevel opnent, and the M ssissipp
state line is at the very bottomof the top figure; is that
correct?
A Yes, it is. It's hard to see, but it's at the 35th -- nore
or less at the 35th parallel.
Q O latitude?
A Latitude.
THE COURT: | don't understand what you're telling ne.
THE WTNESS: 35th degree latitude, nore or |ess.
apol ogi ze.
BY MR ELLI NGBURG
Q And the last of these figures is P208.
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And this is a -- this is, again, a general educationa

slide we discussed yesterday?
A Yes.
Q GCkay. And it was taken by a guy by the nane of Tarbuck and
Lutgens. And so who are they?
A They are the authors of -- the only textbook |'ve ever
considered using for the last 15 years for teaching fundamenta
concepts of geology to the graduates.
Q GCkay. Thank you.

MR ELLINGBURG  Excuse ne, Your Honor
BY MR ELLI NGBURG
Q Dr. Spruill?
A Yes, sir.
Q I'mhanding you a docunent titled "Appendix A" |ist of
ref erences.

Can you identify this as the appendix to your origina
report?
A Yes, | can.
Q GCkay. So would you tell me, what is this [ist?
A This is a list of publications of different types,
I ncl udi ng books, such as each book or series of books, |ike
G oundwat er Reaches of the US and other publications that |
have relied on since ny involvement in this -- in this process.
Q Yesterday you testified that part of your basis for the

pre- and postdevel opment flow were the Brahana reports; is that
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correct?
A Correct.
Q And are those listed on your |ist of references?
A Yes.
Q So yesterday when we were tal king about USGS reports that
you'd utilized and relied on, does this list reflect those?
A Yes, it does.
Q And | think -- are there any other USGS reports that are
not on this list? | nmean, it says at the top it's not -- or
you say at the top -- conprehensive.
A | would just say generally that |I'ma voraci ous reader, and

|"msure that |1've read lots of reports that may not show up on
this list.

MR ELLINGBURG (Ckay. Can we mark this for
| dentification, the appendi x?

THE COURT: Any objection on that?

MR, BRANSON: Is this the same version in his expert
report?

MR ELLINGBURG It's exactly the one taken fromhis
expert report.

MR D. BEARMAN. No objection.

THE COURT: (kay. That woul d be fine.

MR ELLINGBURG |'d like to mark this for
| dentification as Exhibit P197.

THE COURT: Al right.
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MR ELLINGBURG No, that's not right. 1'd like to

mark this for identification as Exhibit P209.
THE COURT: That's fine.
(Exhibit No. P209 was marked for identification.)
MR ELLINGBURG And yesterday we circul ated the
drawi ng nade on the white board. |'d like to mark it as P210.
THE COURT: Al right.
MR, BRANSON: No objection.
MR. D. BEARMAN. No objection, Your Honor.
(Exhibit No. P210 was marked for identification.)
BY MR ELLI NGBURG

Q Before we look at this, | wanted to get themcircul ated so

everyone would have them |'d like to ask a few questions,
Dr. Spruill.
A Yes.

Q Before you look at those, I'd like to ask a few questions.
Yesterday you tal ked some about the inpact -- you
tal ked a | ot about the inpact of punping and the conditions and
some about well field design. 1'd like to turn briefly to the
i ssue of well field managenent.
In terns of cones of depression that are created by
punping the wells, now, is it -- is it possible to avoid
I npacts -- the area influenced by cones of depression of
punping a well?

A Can you repeat that question?

Alpha Reporting Corporation




© 00 N o o A W DN P

N R N R S B N R N T T T T S S S S S T
o A~ W N P O © 00 N OO O B W NN, O

Proceeding - May 21, 2019

251
Q Yes. Is it possible to control -- we tal ked about

cal cul ating the reach of a cone of depression yesterday.

A Yes.

Q Is it possible tolimt the reach of cones of depression
when you' re devel opi ng groundwater in the Menphis Sand or some
ot her aquifer?

A It's possible to limt the cone of depression in both of
the dimensions that |'ve tal ked about yesterday, and that is,
it's possible to limt the size of the cone of depression as
area of extent, which we always referred to in terns of
arsetero [phonetic], the theoretical [imt of the cone of
depression, as its radius.

But it's also possible to limt the depth of the cone
of depression, which is the drawdown associated with the
wi t hdrawal centers in the wells and adjacent to the wells.

Q kay. So first let's talk about the -- what 1'Il call the
geographi c extent.

How do you limt the geographic extent of punping the
sane anount of groundwater in a particular aquifer on the
Menmphi s Sand?

A The geographic extent of the cone of depression is a
function of the hydraulic properties, transmssivity, storage
coefficient, and tine.

Q Ckay.

A Soit's inportant to remenber that. The punping rate does
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not affect the limt of the cone of depression.

If you want to limt the geographic extent of the cone
of depression as you have described it, you can limt the
amount of time of punping primarily. So that the cone of
depression, after a year of continuous punping, is appreciably
| arger than the cone of depression after a few days or weeks of
punpi ng at the sane rate.

Q | think that was shown on one of your slides yesterday --
A That's true.

Q ~-- that had the logarithmc scale.

A | used the exanple of punping around 6,000 gallons a mnute
versus 14,000 gallons a mnute, if | remenber correctly, at
Lichterman, as calculated early on for the Lichterman -- the
Li cht erman study done by the USGS.

Q Have you ever designed a well field that was intended to
limt the reach of the cone of depression through cycle --
through limting the time of punping?

A Oten, yes.

Q So howis that done?

A Sol trytocalculate the -- | don't try. | calculate the
theoretical limt of the cone of depression by understanding
the hydraulic properties of the aquifer within the well field.
So | very systematically determne the hydraulic properties of
the aquifer.

Armed with transmssivity and storage coefficient of
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the aquifer, can calculate the cone of depression theoretical
limt for any time of continuous punping.

And the way | like to limt the cone of depression is

by having multiple wells that punp on alternating schedul es
with significant rest periods between the punping cycles so
that the cone of depression expands outward during a punping
cycle but recovers during the rest period.

Q | think the theoretical limt is based on continuous
punping. |Is that correct?

A The theoretical limt is based on continuous punping of any
durati on.

Q (kay.

A So you can -- the theoretical limt of the cone of
depression is a function of tinme.

Q So that was -- that was the 90,000 feet or so, 100,000 feet
we tal ked about yesterday?

A That was the exanple | gave for an aquifer of certain
hydraul i ¢ properties punped for a year

Q GCkay. So if you pump it -- so explain -- again, these
well's, nore than one well, are they right next to each other?
A Are you asking for a specific exanple of how | would do it?
Q Yes.

A (kay. Let's see. One of the exanples | would give would
be a well field that | designed for the Gty of Washington,

North Carolina, that involved water supply for a town of about
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10- to 12,000 people. | designed eight total wells, each well

spaced a mle apart.

| designed a punping schedul e where, in this sequence
of eight wells spread over many, many mles, | designed a
punpi ng schedule so that four of those wells would punp for 12
to 16 hours to meet a supply, including storage.

And the wells would be turned off. The cone of
depression woul d essentially recover. And after a period of
rest, |'d punp the alternate sequence. So |I'mnot even punping
the sane wells nmaybe once every 48 hours or 36 hours.

So punp -- punp half nmy wells for a while, shut them
off, let the systemrest. Let the -- let the cone of
depression | essen to essentially what it was before punping,
and then punp the other schedule of wells.

Q And was that well field designed for any specific
application in that case in terms of what the geol ogy was and
the --

MR L. BEARMAN. May | interrupt just a second?

MR ELLINGBURG I'mleading. |I|'Il stop. Il
wi t hdraw the question.

MR L. BEARMAN. If | stood up every time he's
| eadi ng, Your Honor, | would be in better shape probably than I
am now.

| want to be sure that we are maintaining in the

record our continuing objection to this area and other areas
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that have been attenpted to introduce as being beyond the scope

of the issue that Your Honor has set out so that | don't have
to junp up every tine.

THE COURT: (kay. You can have a continuous objection
on that. 1'Il overrule it.

You may proceed.

MR L. BEARMAN. And as long as I'mup and he
suggested it, | object to all the |eading.

THE COURT: kay. Al right.

MR, ELLINGBURG There hasn't been that much. Just
t hat questi on.

MR L. BEARMAN. And the testifying, if | may add that
to ny notion.

THE COURT: | understand. The Court will disregard
any testinony by counsel anyway.

MR ELLINGBURG  Thank you.
BY MR ELLI NGBURG
Q That was an exanple of howthe [imtation -- was that just
an exanpl e of how the cone of depression can be acconplished?
A That was an exanple of how | designed a well field to limt
the cone of depression because of overwhel m ng concerns about
saltwater intrusion if the cone of depression was too |arge and
sust ai ned.
Q Thank you.

Is there any way you use the existence of nultiple
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aquifer units to limt the reach of a cone of depression from

groundwat er punpi ng?

A One of the ways to limt the cone of depression is to use
multiple units within an aquifer or nultiple aquifers to limt
the size of the cone of depression

Q And howis that done?

A Wll, I'msure it's done differently in different states.
W don't allow, in North Carolina, the construction of a single
wel | that taps multiple aquifers, so it would require different
wells tapping different aquifers. And the wells can be real

cl ose together or tapping different zones within the same

aqui fer.

But, again, depending on the transmssivity, storage
coefficient, and punping tine, each of those wells would be a
certain radius of the cone of influence.

Q Thank you.

Yesterday towards the end you referred to a USGS

report by the name Moore. Do you renenber that?

A Yes.

Q Have | placed that report in front of you? Was it at the
top of the stack? That's not it.

A  Didyou say on the top of the stack?

Q No.

A Oh,

Q kay. If you would look at J50 -- Joint Exhibit 58.

Alpha Reporting Corporation




© 00 N o O A W DN P

SN R S EE SR S S e e e T e el T S~ = T
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

: 257
A | found it now.
Q Is this the More report you were referring to yesterday?
A Yes.

And how did you use this in the analysis that you gave
yesterday in terns of your opinion about punmping in Tennessee?
A More offers a lot of information about the geol ogy and
hydrol ogy of the Caiborne group in Wstern Tennessee and
giving, | think, a pretty detailed analysis of the hydrol ogy
conditions in the Menphis Sand in Western Tennessee.

Q Wien you say "pretty detailed information," what kind of
information are we tal king about?

A He gives information on the size of the outcrop area, the
geol ogi cal formations that exist in the region, the occurrence
and novenent of groundwater. He gave information about
hydraul i c properties of the Menphis Sand and what he called the
unnamed sand in that region

Q What is the unnamed sand?

A The unnamed sand is a sand of different age; | interpreted
It to be above the Menphis Sand in this region. And at the
tinme he did the work, | suppose, is what | interpret, that
there was no formal nane assigned to it, so he called it the
unnamed sand unit.

Q Wll, without regard to whether he -- it was named, did he
provi de you hydraulic properties for the unnaned sand and the
Menphis Sand in that report?
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A Yes.

Q And is there extensive discussion in this report of Shel by
County, Tennessee?
A Yes.
Q Thank you.
And did you actually utilize in allowng this report

in formng your opinions?

A Yes.
Q Thank you.
|"d like you to look at Joint Exhibit 22.
A I'msorry. Wile |'ve learned a | ot about the |egal

process sitting here, but | have trouble follow ng by nunber.
What is --

Q It has an exhibit sticker on the |ower right-hand corner on
the far part of this report.

A Isit inthis report?

Q Let ne see. It's not More. No. |[|'ve changed to another
report. Let me see your stack.

A Ckay.

Q There should be one nore report here. There you go.

Now, do you see that nunber?

A | do.

Q Ckay. Each of these reports has a nunber.
A Ckay.

Q Thank you.
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Have you seen Joint Exhibit 22 before and used this as

part of formulating your opinions?

A Yes.

Q And how did you use this report?

A In the same way. | used this report to gain information
about the groundwater systemin the area around Menphis,
Tennessee.

Q And by "information," what kind of information do you nean?
A |I'mminly -- I'"'mvery interested in the hydraulic
properties of aquifers and flow directions within aquifers, and
so |'ve used it because | was interested in finding val ues of
transmssivity and storativity for the Menphis Sand Aquifer.

Q And did you allow that in formulating your opinions that

you described -- that you gave yesterday?

A Yes.
Q And | have one nore report, which is Joint Exhibit 59.
A kay.

Q Have you -- you testified yesterday, | believe, about this
Lichterman report; is that correct?

A Yes.

Q GCkay. And was that testinmony based on information you
obt ai ned from J597?

A Yes.

Q Now, | believe you gave an opinion yesterday, but you'll

have to | et me know, about the availability of groundwater in

Alpha Reporting Corporation




© 00 N o O A W DN

SIS EE SR S S e e e e e e = S =
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

260
West Tennessee, north of Menphis, that was subject to being

devel oped; is that correct?

A Yes.

Q And what information, if any, did you use fromany of those
reports to -- as a foundation for that opinion?

A  Well, | used the -- both of the two reports that we've just
been tal king about.

Q Wiich ones? W listed three.

A J59, which is the predicted hydraulic effects of punping
fromthe Lichterman well field. And then More's report, which
Is J58 predom nantly, but |'ve always used J22.

Q The More is J22?

A No.

Q No? That's -- Moreis J50 -- let's see, is 58, right? So
Moore is J58?

A It is.

Q So you're saying you used More?

A | used More.

Q For what?

A For devel opi ng an understanding of the geology and the
hydrol ogy of the Menphis and unnaned aquifer in Western
Tennessee.

Q GCkay. Now, I"'mgoing to returnto the -- I'"'mgoing to show

you some figures and maps that were part of the More report,

and 1'mgoing to ask you one at a time what they showed you or
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told you about the geol ogy and hydrol ogy of West Tennessee.

A Ckay.

Q The first one -- the first one is page 51 of J58, which is
the Moore report. And I'd like to ask you to explain what this
shows because it's difficult to understand ot herw se.

MR ELLINGBURG  Your Honor, it's in that stack | gave
you. But | apologize. | believe it's in the bottomof that
st ack.

THE COURT: (kay.

BY MR ELLI NGBURG

Q Do you have it in front of you?

A | believe | do, yep

Q Gkay. If you would, explain what is shown by page 51 of
J58, Exhibit J58.

A | didn't hear the |ast part.

Q If you would, explain what is shown by page -- on page 51
of Exhibit J58.

A Ckay. The best way to understand what's going on here is
to look at the map in the Iower right-hand corner of this
diagram and that map is of Western Tennessee.

And on that map are a series of black |ines running
generally north-south and east to west. Those are |ines of
section. They would have letters at the end, which are so
smal | that |'mhaving trouble seeing them but maybe things

like A and A prime on the right and so forth.
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Those are lines of section, and they indicate where a

geol ogi st or hydrol ogi st woul d devel op a picture of what goes
on in the subsurface, called a geol ogi cal cross-section, of
that |ine of section.

And so the one, two -- three figures above it are
geol ogi cal profiles of what you would see in the subsurface in
this area of Tennessee al ong those profiles.
Q Sois this done with well information?
A This is done with well information and geophysical |ogging.
Q So these are -- these are based on actual wells that were
drilled to determne the geology in this area?
A That's correct.
Q O that show the geol ogy?
A That is correct.
Q Gkay. Now, if you would, |ook at page 52, the next page of
J58.

What 1s shown on this?

A Could I verify that you asked me about J58, page 52 of 58?
Q Yes, whichis Plate 2 fromthe More report.
A Right.

First tell us what was shown in the upper left-hand corner
where you have the map of West Tennessee.
A These are really poor copies, so |'mhaving trouble reading
them but if you'll just give ne a second, | can focus on it.
Q (kay.
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A Sol got it now And the lighting is not really great

right here.

Ch, the upper left-hand diagramis a map of Western
Tennessee showi ng several things. |It's showing, in the dark
stipple pattern on the right, the outcrop area of the 500- Foot
Sand, which was an early designation for the Menphis Sand. And
it shows an interesting concept that we haven't tal ked about
cal l ed isopach. Isopach.

An isopach map is a map of equal thickness of a
geol ogi cal formation. And so by drilling through the
geol ogi cal formation, geologists can determne the thickness of
a formation, in this case, the 500-Foot Sand.

By knowi ng the thickness in a |arge nunber of areas, a
geol ogi st can produce a map that contours the val ues of
thickness in an area, and so those light sort of -- those |ines
between the outcrop area and the M ssissippi that are
curvilinear --

Q Mssissippi River?

A -- the Mssissippi River, are lines of equal thickness.

Q Thank you. That's hel pful.

A Ckay.

Q Now, looking to the right, we have something that | believe
Is referred to as a fence diagram is that correct?

A Unh-huh. Yes.

Q And so what -- just generally, first of all, what is this
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show ng?

A It shows, for all these different orientations -- and
probably all of those orientations are also shown on the index
map in the upper left -- it shows in the subsurface the varying
lithol ogies, the different types of materials that you have in
t he subsurface.
Q kay. And so what are the dark portions?
A The dark portions that are sort of discontinuous across the
area are mapped by this geol ogist as clay, |ayers of clay.
Q So they have layers of clay and |ayers of sand and silt
shown in the nmap, based on the explanation to the left of the
fence diagram is that correct?
A  On this fence diagram the lithologies in the 500-Foot Sand
are clay, silt, and sand.
Q kay. |Is that a sinple geologic formation?
A It's a conplex geological formation both vertically and
| aterally, in ny opinion.
Q Thank you.

If you would, | ook at page -- the next page, 53 of
J -- of Exhibit -- Joint Exhibit J58. This is a map of West
Tennessee, and | just want you to explain generally what we're
| ooki ng at.
A This is a structure contour map at the base of the 500-Foot
Sand, and so a structure contour map is not |like an isopach

map. An isopach map is a thickness map. A structure nap shows
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the el evation of the specified boundary between geol ogic units.

In this case, these contours tell you the elevation relative to
sea level of the base of the 500-foot thick -- 500-Foot Sand in
West ern Tennessee.
Q And what is the dark gray area?
A The dark gray area, once again, is the outcrop area.
Q So that's where the water would be coming in within the
state of Tennessee?
A That's correct.
Q Into the 500-foot Menphis Sand?
A The preponderance of water to go to the aquifer there.
Q Thank you.

Now | et's nove to the next one, which is page 54 of
Joint Exhibit 58.
A Yes.
Q And this appears to be essentially the sane map, but is it
show ng the top or sort of the bottomor sonething el se?
A Yes, this is a structure contour map show ng the
configuration or elevation of the top of the 500-Foot Sand in
West ern Tennessee.
Q Thank you. Thank you.

Now | et's nmove to Joint Exhibit 58, page 55.

And here we have another map. What's shown in this
map?

A For the same general area, for the sane exact area, it
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shows a contour map of the potentionetric surface of the

500- Foot Sand.

Q And is this predevelopment, or is it at the time of this
report, do you know?

A The report indicates that these data would be based on data
from January of 1960.

Q Thank you.

So in north of Menphis -- there's a line -- a dotted
line on here. It's hard toread. | think it says, "Line of
area influenced by punpage at Menphis"; is that correct, that
little dotted |ine across there with sone words above it? W
coul d have obviously used a bigger slide on this.

A |I'mjust going to have to rely on you. | can see sone of
these words, but |I'msorry, | can't see the rest.

Q Wll, it says what it says.

A It says what it says.

Q North of that water line, is there groundwater available
for devel opnent according to More's study?

A Yes.

Q How nuch?

A The report indicates that the aquifer is thick and
transmssive in this area

Q Above the dotted |ine?

A  Above the dotted Iine.

Q Thank you.
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Now, thick would be thickness and transm ssive neani ng

what ?

A Thickness is the distance fromthe bottomto the top of the

sand unit, and transmssivity is of a perneability of the unit

times the thickness of the unit.

Q GCkay. Then if you would, |look at the next document, which

s page 56 of Joint Exhibit 58. And if you could, tell us what

this shows.

A This is a map of the surface, the potentionetric surface,

of what he calls the unnamed sand unit in Western Tennessee

based on data from about 1960, January.

Q And north of that area, which was indicated as the dotted

| ine on page 55, the page before this, is there any apparent

I nfl uence once you go into Tipton County of any consequence, or

Is there any presence of sand in that area?

A I'msorry. Could you repeat that?

Q I'msorry. | confused it, a bad question. | apol ogize.
The question is, what does this show about the unnaned

sand?

A It shows the -- at that tine what they would call a

potentionetric surface, the piezonetric surface, so same

concept. And so for this sand |ayer that he calls the unnaned

sand, he's showi ng values for total hydraulic head that range

from360 feet or so to 200-and-some feet, which would indicate

a westward flow pattern in this unnamed sand | ayer
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Q \Water noving fromthe outcrop to the -- towards the

M ssi ssi ppi River?

A Yes.

Q To the west.

A Yes.

Q I'mgoing to show you page 57 of Joint Exhibit 58.

Wul d you | ook at page 57 of Joint Exhibit 58?
A Yes.
Q Ckay. What does this show?
A It shows the -- the author's mapping, again, of
coefficients of transmssibility, which is an old term
equivalent to transmssivity today. They're synonymous. So
this is a map showing the variation of transmssivity in the
500- Foot Sand.
Q kay. And did you use this in any way in formng your
opinion with regard to the availability of water in West
Tennessee, North Menphis?
A Yes.
Q How?
A Wll, the values for transmssivity of the sand unit in
this area are -- are simlar to, and in nany cases, the sane as
the value of transmssivity for some parts of the well field,
as indicated in other reports that |'ve read.
Q \Wen you say "the well" --
A The well fields.
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A In the Menphis area.

Q kay.

A  For exanple, in the Lichterman study, the author routinely

used a value of 200,000 units for transmssivity at the
Lichterman well field, and so | see transmissivities in the
vicinity of 300,000 and 250,000 well north of the Gty of
Menphi s, beyond Tipton County even.
Q Thank you.

And how does that influence your opinion, that the
wat er was avail able north of Menphis?
A  Well, the aquifer is transmssive there. It has a
significant transmssivity of several hundred thousand units.
It is simlar in transmssivity to the geol ogical fornation at
Li chterman where it's possible, and was predicted even in the
19- -- md-1960s, that the aquifer there could produce
20 mllion gallons of water per day.
Q Thank you.

' mgoing to show you, this is the | ast page of J58 --
58. And this is alittle different map of that same section of
West Tennessee.

And just briefly, would you tell me what that's
show ng?
A This shows -- are we tal king about 58 of 58?
Q Yes, sir.
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A  This is fromthe US Geol ogical Survey, which shows what are

cal l ed down-di p changes in the chemcal quality of water in
500- Foot Sand in Western Tennessee.
Q So what does it tell you about the quality of the water in
terns of its chem cal conposition north of Menphis?
A Very difficult to read these individual little boxes, but
if you read themin detail, you woul d determ ne that the water
quality is -- is what | would say high, high water quality,
good water quality.
Q Fromthe standpoint of a hydrogeol ogi st devel opi ng water,
this is good water?
A Yes, this would be good water. |'mnot saying it woul dn't
require some treatnent, but it's good water.

THE W TNESS: Your Honor, may | stand up?

THE COURT: Sure.

THE WTNESS: Can | stand up?

THE COURT: Sure. Do you want a recess?

THE WTNESS: |'mgood. Water.

THE COURT: Do you need some water?

THE WTNESS: Yes, sir.

THE COURT: Ckay.
BY MR ELLI NGBURG

Q Dr. Spruill, would you like a brief recess?
A |I'mgood to go if you want to finish.
Q Thank you.
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The next series of illustrations or maps are all taken

fromJoint Exhibit 22. And |'mgoing to ask you to sumari ze
essentially what each of them shows --

A Ckay.

Q -- if youcould. And we'll start with page 63 of 69. As |
said, this is fromJoint Exhibit 22.

A | found page 63 of 69.

Q Yes, sir.

A Ckay.

Q And what is -- thisis fromJoint Exhibit 22 -- 22, plate
1, and this 22 is the exhibit hydrology and aquifer systens in
the Menphis area of Tennessee, to give you context. So this is
not all of Tennessee. It's the Menphis area in the report
prepared by the USGS.

A Yes.
Q Have you had a chance to | ook at it?
A Yes.

Q Can you tell us what this report is showing -- what this

diagramis show ng?

A This is another conposite diagramthat shows in the |ower

right-hand corner a map, and so this figure is a conbination of

maps and cross-sections. The |ower right-hand figure is a nap

of Southwestern Tennessee. | think it's nostly Shel by County.
And w thin Shel by County on the map are shown somne

lines that are |ines of section, and you have to visualize that
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al ong those lines you can |ift up the earth and look at it from

the side, and you would see the two diagrans above for Ato A
prine and B to B prine.
Q Thank you.
A kay.
Q Now, the next slide of J -- again, J22, page 64. And it's
a structure map showi ng configuration at the top of the
500- Foot Sand in the Menphis area.
So does this show the sane type of information we
tal ked about earlier geologically for the entire West Tennessee
but only in the Menphis area on the top?
A That's correct.
Q That's the top of the Menphis Sand?
A The top of the 500-Foot Sand, which | interpret to be the
Menphi s Sand.
Q Thank you. Ckay.
And then the next one, J20 -- Exhibit Joint --
Exhibit 22, page 65.
And is that the bottonf
A That is the bottomof the 500-Foot Sand contoured --
Q kay.
A -- interns of elevation.
Q GCkay. And then the next one, J22, page 66, tell us what
this is show ng.

A This is a map of the same area showi ng the configuration of
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the piezometric, which | interpret to be the potentionetric,

surface of the 500-Foot Sand based on data up to 1960 of the
Menphi s area
Q So this would be in 19607
A That is correct.
Q Thank you.
Now, the next exhibit is page 67 from J22.
Yes.
s this showi ng something different?
Yes, it is.

What is this show ng?

> O = O >

So this map is showng a decline of water level in the
500- Foot Sand based on data from 1950 to 1960.

And so | would -- ny understanding of this figure is
that if you ook at the anount of decline in the water level in
the Menphis Sand during the tine period 1950 to 1960 and you
plot it based on the |ocation where those data were collected
and you contour it. And so it shows the amount of water |eve
decline during a specific tine frame, and that time frane is
1950 to 1960.

Q So how do pages 66 and 67 differ in terns of what they're
i ntended to show between Plate 4 and Plate 5 from J22?

A Ckay. So page 66, first, is the configuration of the
potentionetric surface. So it shows the height to which water

woul d rise in nonpunping wells that tap this aquifer.
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Q In 19607
A 1In 1960. Soit's a map of the equipotential surface
showi ng the depression of the potentiometric surface in
Sout hwest ern Tennessee near Menphis.
Q Thank you.

And then the next one?
A The next one sinply says, okay, during a specific tine
period, 1950 to 1960, how much did the water level in the
aquifer -- that's the pressure in the aquifer -- decline during

the period -- ten-year period 1950 to 1960.

Q Gkay. And how does water |evel decline relate to anything
that -- hydrol ogically?

A One woul d assune --

Q Don't assune.

A | would interpret that the water |evel declined because of
Its position relative to the cone of depression shown on page
66, that water level decline is related to the wthdrawal of
water fromwells in the Menphis well fields.

Q Thank you.

And fromthe standpoint of groundwater devel opment, is
the water level -- is the drop or decline in the water |eve
related in any way to a cone of depression?

A Yes.
Q Is it related in any way to total available drawdown?

A Yes. The decline in water level in an artesian or confined
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aqui fer systemreduces the total available drawdown.

Q Thank you.

So next is page 57.

A Was that a question? |'msorry.
Q No. I'mtalking to nyself.

Do these figures in 1960 relate in any way to the
groundwater flowin Mssissippi as it existed in 1960 conpared
to predevel opnment ?

A Can you pl ease repeat that question?

Q Yes. W looked at predevel opnent flow earlier, right?

A Yes.

Q Looking in the 1960 in this report by More, do you see any
changes in predevel opment flow across the state line, whichis
towards the bottom of these maps, in the State of M ssissippi?
A \Well, page 67, which is the nap showi ng the decline of the
water level in the 500-Foot Sand for 1950 to 1960, indicates
that a 5-foot decline of the water level in the 500-Foot Sand
in DeSoto County, which is south of Tennessee and M ssissipp
or -- so the inference, water levels of 4, 3, 2, 1 feet would
have occurred in the same county.

But that doesn't show flow direction. That shows the
amount of reduction in total available drawdown.

Figure -- sorry. Page 68 of 69 shows the
potentionetric surface for the 500-Foot Sand in August 1960.

And based on contours that | see on this map, flow, alnost due
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south of the City of Menphis, would be fromsouth to north

Q North, northwest?

A Fromsouth to north in the area right above the word
"piezonetric" on this figure.

Q Gkay. Thank you.

So having reviewed these materials, just in summary,
do you have an opinion of whether punping in Tennessee had
changed the natural groundwater flow direction in Northwest
M ssi ssi ppi ?

A Based on these figures?

Based on -- no, based on everything you' ve | ooked at.
Yes.

And what is that?

Exactly that, that generation of a |arge cone of depression

> O > O

associated with 100-plus mllion gallons of water w thdrawal

per day in the Menphis Sand has produced fundamental changes in
flow patterns in Northern M ssissippi

Q And based on all of your work, have you devel oped an
opinion as to whether that change in flow patterns in

M ssi ssi ppi caused by the cone of depression has reduced the
amount of available water for production within the State of

M ssi ssi ppi ?

A M opinion is that the total available drawdown in Northern
M ssi ssi ppi has been inpacted and reduced by groundwat er

withdrawal s fromnorth of the M ssissippi-Tennessee |ine.
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Q Now, we talked about total available drawdown, but just for

simplicity, has the anount of water available for production
been reduced within that area of total available drawdown, in
your opi nion?
A Yes.

MR ELLINGBURG Ckay. |I'Il tender the witness.

THE COURT: Are you through with your wtness on

direct? Are you through with your witness on direct?

MR ELLINGBURG Yes. I'msorry. | said I'll tender
the witness, but | didn't say it |oud enough. | am bad about
t hat .

THE COURT: | just wanted to make sure. W'll take a

recess, and then you may proceed with your cross-exam nation.
(A recess was taken.)
THE CLERK: Al rise. This Honorable Court will be
back in session.
THE COURT: You can begin your cross-exam nation.
MR, BRANSON:  Your Honor, with your perm ssion, before
we start, could we get the display switched over to our
conput er ?
CROSS- EXAM NATI ON
BY MR BRANSON:
Q Good norning, Dr. Spruill,
A Good norning.

Q W've net before, but let ne reintroduce nyself. 1'mJosh
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Branson. | represent the State of Tennessee, and |'mgoing to

ask you a few questions now. (Ckay?

A Ckay.

Q You testified yesterday that the Mddle O ai borne Aquifer
Is a very inportant aquifer in the M ssissippi Enbayment,
correct?

A | did.

Q And you also stated, in response to M. Ellingburg, that
hydr ogeol ogi sts have classified the Mddle O aiborne Aquifer as
a hydrogeol ogic unit, correct?

A Yes.

Q The Mddle O aiborne Aquifer, as we saw yesterday, is
housed within the M ssissippi Enbaynent, correct?

A Yes.

Q And as we also saw in your slides yesterday, the

M ssi ssi ppi Enbaynent is physically present in portions of

ei ght states, correct?

A Yes.

Q And those eight states, just so we're on the same page, are
Tennessee, M ssissippi, Arkansas, I|llinois, Louisiana,

M ssouri, Al abama, and Kentucky, correct?

A Yes.

Q The Mddle Oaiborne Aquifer is laterally extensive wthin
the M ssissippi Enbaynent, correct?

A The Mddle O aiborne Aquifer Unit, yes.
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Q And so that neans that the Mddle C aiborne Aquifer

physically extends beneath the sane eight states that we just
mentioned, correct?

A The Mddle O aiborne Aquifer Unit extends beneath parts of
ei ght states.

Q And those are the same eight states that we just discussed,
correct?

A Yes.

Q You've heard the term"transboundary aquifer" before,
haven't you, Dr. Spruill?

A |'ve heard it.

Q And you understand that termto nmean an aquifer that
physically underlies national or international state
boundaries, correct?

A Certainly | understand what the definition of a
transboundary aquifer is, but |I've not seen a definition of a
transboundary aquifer, so if you have one, |'d be glad to | ook
at it.

Q You testified at your deposition that you understood a
transboundary aquifer to mean an aquifer that underlies
national or international state boundaries, didn't you?

A | believe | did.

Q GCkay. So you have heard the termbefore, and you do --

A 1've heard the term before.
Q

And you understand it means what | just said it neans,
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correct?

A | believe it indicates that the physical aquifer underlies
t hose states.
Q And so applying the definition of transboundary aquifer
that we just discussed, you woul d agree that the Mddle
C ai borne Aquifer is a transboundary aquifer, correct?
A |If a transboundary aquifer is classified as one that --
whose criteria is based on its presence under eight states,
t hen, yes.
Q And that is the criteria that you understand the term
"transboundary aquifer" to mean, correct?
A Yes.

MR ELLINGBURG I'mgoing to object. He's already
testified he didn't know what the definition of that was.

THE COURT: I'Il overrule it.

You may answer the question.
BY MR BRANSON:
Q Dr. Spruill, let me clarify. The understanding of a
transboundary is physically extending beneath political
boundaries, that is the understanding of transboundary aquifer
that you have, correct?
A If that's the definition of transboundary aquifer, then
understand. It's not ny -- | didn't define it that way.
Q But you do understand it to nmean that, and you've heard the

term before, correct?
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A |'ve heard the term before.
Q And you understand it to nean what | said it means,
correct?
A | understand, according to that definition, it neans it

underlies one or nore states.
Q Dr. Spruill, the USGS has al so described the Mddle
d ai borne Aquifer as physically extending between the sanme
eight states that | mentioned earlier, correct?
A The Mddle daiborne Aquifer Unit, yes.
Q Ckay. Let's go to one of your slides fromyesterday.
Let's do slide -- this was your slide 23, which you showed
yest er day.
MR. BRANSON: Judge Siler, for the record, this is
fromJoint Exhibit 36 at PDF page 26.
BY MR BRANSON:
Q AndI'd Ilike to highlight the legend on this USGS figure
that you nmentioned yesterday, Dr. Spruill.
A ay.
Q You see the highlighted part? It says the "Mddle
Cl ai borne Aquifer" on here, correct?
A  Yes.
Q It does not say the "Mddle C aiborne Aquifer Unit"; it

says the "M ddl e C ai borne Aquifer," doesn't it?
A Well, if it's a USGS figure, it's stipulated that -- ny

opinionis that it is -- it means that it's the Mddle
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C ai borne Aquifer Unit.

Q But the words that the USGS actually used on this map which

you showed yesterday says "M ddl e C ai borne Aquifer," correct?
A Yes.
Q Andinthis figure it is depicting what the USGS has called
the Mddle O aiborne Aquifer as extending beneath the sane
ei ght states that we discussed, correct?
A Yes.
Q Dr. Spruill, you testified yesterday about a facies change
that occurs in the Mddle daiborne Aquifer near the
M ssi ssi ppi - Tennessee border, correct?
A Yes.
Q And as you testified, facies change is caused by the | ower
C ai borne Confining Unit which pinches out in the Mddle
( ai borne Aquifer, correct?
A No.
Q Wll, let's--1'dlike to go to your --

MR, BRANSON:  Your Honor, may | walk over to his
drawi ng from yesterday?

THE COURT: Sure.

MR, BRANSON: Thanks. | think it mght be easier. |
just want to nake sure that we're on the sane page.
BY MR BRANSON:
Q This is the Lower Caiborne Confining Unit that |'m

pointing to, the blue thing sticking out in the mddle fromthe
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right of your diagram correct?

A It's the Lower Caiborne Confining Unit.

Q Ckay. That's what | just said, correct?

A Yes.

Q So -- and the facies change, as you called -- you |abel ed
it atransition zone in green at the top of your diagranf

A Yes.

Q But you labeled it because it's caused by this Lower

( ai borne Confining Unit that you' ve drawn here, correct?

A Yes.

Q Ckay. So just so we're on the same page, the facies change
s caused by that Lower C aiborne Confining Unit that you've
drawn on this figure, correct?

A  And the -- yes. And | objected to the way you stated it
earlier because the Lower C aiborne Aquifer also disappears at
the transition zone.

Q Solet's talk about that, Dr. Spruill. | want to nake very
clear, first of all, you testified that the Mddl e O ai borne
Aqui fer on this diagramextends fromthe very right-hand side
above the Lower Caiborne Confining Unit covering this area,
movi ng north into Tennessee, past the facies change, and then
down and enconpassing everything in Tennessee, correct?

A | did.

Q That's all called the Mddle C aiborne Aquifer, MCA

abbreviated on your draw ng, right?
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A Unt.
Q You didn't even wite "unit" on here, just MCA
A Ckay.

The Lower O aiborne Aquifer here is the part below the
Lower C ai borne Confining Unit, correct?
A Correct.
Q You've drawn a vertical red line at the northern edge of
the Lower O aiborne Aquifer on here.

Do you see that?

A Un-huh.
Q You're not suggesting, are you, that there's any sort of
barrier to flow that woul d prevent water fromflow ng naturally
fromthe Lower O aiborne Aquifer into what you' ve called the
M ddl e O ai borne Aquifer, are you?
A No. That vertical line | drew as a part of a box around
both the Lower C aiborne Confining Unit and the Lower O aiborne
Aqui fer when | said that these things undergo a facies change
and do not exist north of the transition zone.
Q Just so ny question is clear, you' re not inplying that
there's any barrier to water flowng naturally fromthe Lower
( ai borne Aquifer to what you ternmed the Mddle O aiborne
Aqui fer, correct?
A There's no physical barrier there. It's a facies change,
I n ny opinion,

Q And the facies change neans that the sedinent in the
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conposi tion changes as you nove past that facies change,

correct?

A As you nove through that facies change, not past it.

Q As you move through the facies change?

A Okay. I'msorry.

Q But there's no physical barrier to flow that prevents water
fromflow ng naturally fromone to the other, correct?

A No.

Q Now, | want to put up slide 22. Actually, before -- I'm
sorry, before we do that, Dr. Spruill, | just want to clarify.
You agree that what you've called the Lower C aiborne Confining
Unit and the Lower C aiborne Aquifer are all housed within the
same major hydrostratigraphic unit that |'ve been calling the
M ddl e O ai borne Aquifer?

A No.

Q You don't agree with that?

A No.

Q Dr. Spruill, do you remenber when | took your deposition in
Sept enber of 2017?

A Vividly.

MR, BRANSON:  Your Honor, may | approach the w tness?
THE COURT: Yes, you nay.

BY MR BRANSON:

Q |I|'mgoing to hand you a copy of your deposition.
MR, BRANSON: Judge Siler, would you Iike one or --
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THE COURT: No.

BY MR BRANSON:

Q Dr. Spruill, you were under oath when you sat for this
deposition, correct?

A Yes.

Q You knew that you had an obligation to tell the truth,

correct?
A Yes.
Q I'dlike youto turn in your transcript to page 19, line

19. And I'mgoing to read your answer fromthere to the bottom
of the page.

"A good exanple would be" --
A Wit, wait, wait. Sorry.
Q Yep. Sure. Page 19, line 19. I'mgoing toread. This is
you tal king. "A good exanple woul d be the hydrogeol ogi cal
units that you refer to as the Mddle Caiborne Aquifer. It
actually has a Lower C aiborne Confining Unit and Lower

C ai borne Aquifer all within the same nmajor hydrostratigraphic

unit."
Do you see that?
A Yes.
Q That was your testinony, correct?

pd

Yes.
So it is accurate to say that the Lower C ai borne Confining

Unit and the Lower O aiborne Aquifer are within the same ngjor

Alpha Reporting Corporation




© 00 N o o A W DN P

S R S EE SR S S e e T e el T T = = T
g B W N P O © o N O o »h W N -k O

Proceeding - May 21, 2019

287
hydrostratigraphic unit, correct, Dr. Spruill?

A Regardl ess of what this says, the major hydrostratigraphic
unit can be the enbayment system of hydrostratigraphic units.
This Lower C aiborne Aquifer and Lower C aiborne Confining Bed
I s shown on every reasonabl e geol ogi cal cross-section as

exi sting below the Mddle O aiborne Aquifer, and so ny
interpretation is that both of those units, the Lower C aiborne
Aqui fer and the | ower O aiborne Confining Layer, exist bel ow
the Mddle daiborne Aquifer in M ssissippi.

Q kay. And, Dr. Spruill, that's not what you said in the
part of the deposition | just read, correct?

MR ELLINGBURG |'mgoing to have to object. Counsel
has started fromthe third paragraph of Dr. Spruill's answer in
the deposition. He's ignored the context.

THE COURT: You'll have a chance to redirect, Counsel.

MR ELLINGBURG  Thank you.

THE COURT: You may proceed with a question.

BY MR. BRANSON:

Q Dr. Spruill, I just asked you a yes-or-no question.

A Ask it again, please.

Q You testified -- | read your testinony accurately at your
deposition, correct?

A You read what's witten there, yes.

Q And you were under oath when you gave that answer, correct?

A | was under oath.
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Q Dr. Spruill, I"d nowlike to put up slide 5.

And you just said a nonent ago when | was asking you
about your deposition that you think every representation
you' ve seen of this systemdepicts the Lower C aiborne Aquifer
as a -- as sonehow separate fromthe Mddle Caiborne. Dd
under stand you correctly?

A That's correct.

Q This is your slide that you put up yesterday, slide 22 from
Arthur and Taylor. You called these two geol ogists or these
scientists yesterday wel | -respected, correct?

A Yes.

Q They don't depict the Lower C aiborne Aquifer on here as
separate fromthe Mddle O aiborne, do they, Dr. Spruill?

A  Yes, they do.

Q \Were do they say "Lower Caiborne Aquifer" on this

di agr anf

A Lower O aiborne/ Upper WIlcox Aquifer is here (indicating)
and here (indicating). That's a change in chemstry, not a
change in lithology. That's a change in water chemstry.

Q Dr. Spruill, that's -- can we highlight the Mddle

C ai borne Aquifer on here?

Have | highlighted what Arthur and Tayl or have
depicted as the Mddle C ai borne Aquifer accurately?
A No.

Q According to Arthur and Taylor nmap | have, correct?

Alpha Reporting Corporation




© 00 N o o A W DN

CEE R S EE SR S S e e e e el T T = =
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

289
A Ckay. So here is the Lower O aiborne Confining Unit.

Q Yeah. Let's highlight that in pink if we could.

|"ve highlighted that accurately, correct?

A Yes. This is the |ower O aiborne/Upper WIlcox Aquifer, and
that is not a change in stratigraphy. That's a change from
freshwater to saltwater at that |ocation. And so that aquifer
extends all the way over to here, in ny opinion.

Q But that's not how Arthur and Taylor have | abeled this nap
s it?

A It is in my opinion.

Q On what basis, Dr. Spruill, are you saying that Arthur and
Tayl or | abeled this map as having the Lower C ai borne Aquifer
extendi ng beneath the facies change? They have a solid black
line --

A On the same basis -- can you take away the pink, please,
and the yellow? Thank you.

The M ddle daiborne Aquifer right here undergoes a
change in conposition. The Lower O aiborne Confining Unit
extends all the way over to there (indicating). But it does
not undergo a change in chemstry fromfreshwater to saltwater.

This is a boundary right here between the Lower
C ai borne Confining Unit -- sorry, the Lower C aiborne/ Upper
Wlcox Aquifer, it goes to fresher water there and ends there.
And on every geol ogical map that's produced by the US

CGeol ogi cal Survey, the Lower O aiborne Aquifer ends here
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(indicating).
Q Wat you just said -- | understand what you're saying,

Dr. Spruill, but what you just said is not depicted on this map

that we're | ooking at?

A It isto ne.

Q But nothing that you just said is physically drawn on this
map, correct?

A Well, look, the word "M ddle C aiborne Aquifer" doesn't
extend all the way up into this area. The word "Upper

C ai borne Aquifer"” doesn't extend over it. It's witten one
time.

The Lower d aiborne/Upper WIcox Aquifer extends al
the way over to here. And if you |look at any maps depicting
its thickness and aerial extent, it ends here. And then just
| ook on the big geological cross-sections that you have al ways
in these figures, and it shows a Lower C ai borne Aquifer and an
Upper O ai borne Aquifer beneath the Mddle C aiborne Aquifer
system
Q To be clear, Dr. Spruill, this is just a very sinple
question. There's no vertical line on this nmap that we're
| ooking at that depicts the separation between the Lower
( ai borne Aquifer and the Mddle C aiborne Aquifer as you just
described it?

A It's a facies change.

Q There's no vertical line on this map that depicts that
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change, correct?
A Correct.
Q Let's -- let's nowgo to another slide. | want to do
Br ahana.

MR, BRANSON: For the record, Judge Siler, this is
fromJoint Exhibit 15, which is the Brahana and Broshears

paper.
BY MR BRANSON:
Q Dr. Spruill, you've reviewed the Brahana and Broshears

paper before, have you not, correct?
A Correct.
Q And | want to point us to Figure 3 and zoomit in. Could
we highlight the Menphis Sand and equi val ents?

Do you see that, Dr. Spruill?
A | see that you've called it yellow, but | don't agree.
Q Can we highlight in the confining unit on the left? What
|"ve highlighted in pink, that is the Brahana and Broshears'
depiction of the Lower C aiborne Confining Unit, correct?
A It -- yes.
Q And on this map again, there's no -- do you see the area of
the Menphis Sand and equival ents that extends beneath the
confining unit that | just highlighted?
A Yeah. Well, | don't agree with that.
Q Ckay. Well, according to Brahana and Broshears, they don't

| abel any part of this map Lower O ai borne Aquifer, do they?

Alpha Reporting Corporation




© 00 N o o A W DN

CHE R S E SR S S e e e T e el e T = =
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

292
Vel |, where's the Lower O aiborne Aquifer, then?

| guess | should ask you. Is it depicted on this map?
Yes.

But it's not |abeled as such?

Vell, I'm-- I"msorry, it's not. It should be.

So this is a USGS nap, correct?

> O > O > O >

Yes.

And these USGS scientists do not |abel the Lower O aiborne
Aqui fer as separate fromthe Menphis Sand and equi val ents,
correct?

A | agree that they don't label it. It doesn't nean that
it's not there.

Q Understand -- | understand your opinion, Dr. Spruill. [|'m
just trying to establish that these USGS scientists do not

| abel it the way that you think it should be | abel ed?

A | agree that they didn't |abel it properly. It --

Q A right.

A There's a Lower Caiborne Aquifer -- there's a Lower

( ai borne Aquifer beneath the Lower O aiborne Confining Unit.
This is an inportant point. GCeologists name a confining unit
with the words for the aquifer belowit, so if that's the Lower
( ai borne Confining Unit, then there's a Lower C aiborne

Aqui fer belowit.

Q Gkay. That's not shown on this map?

A It's shown on this map. |It's not |abeled.
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Q Okay. Dr. Spruill, let's change gears.

You recall your testimony in response to
M. Ellingburg about the Menphis Sand and the Sparta Sand?
A Yes.
Q In your expert report in this case, you stated that the
terms "M ddle Caiborne Aquifer" or "Menphis Aquifer" are
consi dered synonynmous with the Sparta-Menphis Sand for purposes
of this expert report, correct?
A For purposes of the report.
Q And you also, in your expert report, treated the Sparta
Aqui fer, quote/unquote, as synonymous with the Menphis Aquifer
quot e/ unquot e, correct?
A | may have generalized that they are a part of an aquifer
unit.
Q Wien you introduced the termin your expert report, you
literally said Sparta Aquifer, a/k/a, and you |isted Menphis
Aqui fer and Sparta Aquifer as two names for the sane thing,
correct?
A Because it's in the literature, yes.
Q And you al so used the phrase "Sparta Menphis Sand Aquifer"”
in your expert report, correct?
A Because it's in the literature.
Q And you agree that the terms "Menphis Sand" and "Sparta
Sand" are often used interchangeably, correct?

A | seeit inthe literature. Doesn't nean | agree with it.
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Q I'mnot asking if you agree wthit, Dr. Spruill. |'mjust

asking if you often see the ternms used interchangeably. And
you do, correct?

A Yes.

Q And you also agree that what you called the Sparta Sand in
M ssi ssi ppi and the Menphis Sand in Tennessee are part of a
singl e geol ogical formation, correct?

A Say that again.

Q You -- you also agree that what you call the Sparta Sand in
M ssi ssi ppi and the Menphis Sand in Tennessee are part of a

singl e geol ogical formation, correct?

A No.
Q You don't agree with that?
A No.

Q You think that they're separate geol ogical formations?
A Yes.
Q Dr. Spruill, could you turn to your deposition? And | want
you to turn to page 9 --
A Ckay.
Q ~--1line 4. And this is you answering nmy question.

"They are part of a single geological formation. The
Sparta Sand is not the sane unit as the Menphis Sand in terns
of its thickness and its aerial distribution.”
A |I'msorry. | don't know where you are yet. | haven't

found it.
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Q I'mon line 9.

A  You're faster than | am
Q I'mon page 9, line 4. Page 9, line 4.

And | had just been asking you questions about the
Sparta Sand and the Menphis Sand. And you answer: "They are
part of a single geological formation. The Sparta Sand is not
the sane unit as the Menphis Sand in terns of its thickness and
Its aerial distribution. There are sone differences. They are
part of the same hydrostratigraphic unit." Correct?
A They're part of the sane hydrostratigraphic unit, but
they' re not the same geol ogi cal fornation.
Q You said the words, "They are part of the same geol ogi cal
formation." ['maquoting you, aren't I, Dr. Spruill?
A On the previous page, | indicate to you that the Menphis
Sand and the Sparta Sand are often used interchangeably, but
there are regional differences in the two. |In terns of what |
call ed hydrostratigraphic interpretations, they are nore or
| ess equivalent. And so they are part of the sane
hydrostratigraphic unit, but they are -- they're not the sane
geol ogi cal formation
Q Ckay. So you just -- you m sspoke at your deposition?

MR ELLINGBURG |I'mgoing to object. He's just
ignoring the very last sentence. It says, "They are" --

THE COURT: You'll get a chance to ask it l|ater

MR, ELLINGBURG Yes, sir.
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BY MR BRANSON:
Q Dr. Spruill, I"'mgoing to stop where you just stopped
readi ng when you said they are nore or less equivalent. |
asked you --
A | stopped reading. Tell me the page again. |'mso sorry.
Q Page 8. You went back to page 8.

And just to give context, I'll start at line 14. And

|"mjust going to read this whole thing because it seens
necessary.

|'"mgoing to say question: "Do you understand the
nanes Menphis Sand and Sparta Sand, as used at various tines in
this case, are both referring to the same aquifer?

"Answer: | think the Menphis Sand and Sparta Sand are
of ten used interchangeably, but there are regional differences
inthe two. In terns of what | would call hydrostratigraphic
Interpretations, they are nore or |ess equivalent.

"Question: Wen you say 'nore or |ess equivalent,"’
just to nmake sure we're on the sane page, you understand that
they are part of a single geological formation, correct?

"Answer: They are part of a single geol ogical
formation."

And you keep going and you say, "The Sparta Sand is
not the same unit as the Menphis Sand in terns of its thickness
and aerial distribution. There are sone differences. They are

part of the same hydrostratigraphic unit."
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Dr. Spruill, you did say very clearly that they are

part of a single geological formation, correct?
A | think you picked one sentence out of all this and
convoluted it. The Sparta Sand is not the same unit as the
Menphis Sand in terms of its thickness and, | say, aeria
distribution, and that's a definition of a formation

So if I made this statenent they are part of a single
geol ogi cal formation, they are relative. You can trace them
|aterally fromone to the other, but it's not the same unit.
They're not the same geological unit. They' re part -- and I
keep enphasizing this. They're part of the sane
hydrostratigraphic unit, but they're not geologically the sane
formation.
Q So you -- you agree with the part of your deposition where
you say they are part of the sane hydrostratigraphic unit,
correct?
A Yeah, because | say it repeatedly.
Q But you're saying you don't agree with your words where you
said, in response to a direct question about a geol ogi cal
formation, your first sentence was, "They are part of a single
geol ogi cal formation," you don't agree with that?
A | don't agree with that statement.
Q So nowthat we're at the hearing today, |eaving the
deposition aside, | just want to make sure | understood your

testinony yesterday correctly.
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You said that both the Sparta and the Menphis are part

of the hydrogeologic unit called the Mddle C ai borne Aquifer.
| was quoting your testinmony yesterday. That's accurate?
A The Sparta Aquifer and the Menphis Aquifer.
Q Yes. The Sparta Aquifer and the Menphis Aquifer are part
of the hydrogeologic unit called the Mddle C ai borne Aquifer,
correct?
A Part of the Mddle O aiborne Aquifer hydrogeol ogic unit,
yes.
Q And | counted yesterday -- | just kind of went through the
transcript. You said the phrase "M ddle O ai borne Aquifer"
wi thout any "unit" qualifier over ten tines yesterday.

Does that sound accurate?
A | didn'"t count it.
Q But you do recall saying it, right?
A | recall saying it, you know, okay.
Q GCkay. Dr. Spruill, there is no physical barrier in the
M ddl e O ai borne Aquifer along the M ssissippi-Tennessee
boundary that inpedes groundwater fromflow ng across the state
border, is there?
A That inpedes? Do you nean stops?
Q Well, I'lIl ask you stops.
A There's no boundary that stops the novement of water across
t he boundary.

Q And there's no physical barrier at all that extends
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directly along the M ssissippi-Tennessee boundary that woul d

| rpede groundwater fromflow ng across the state border, is
t here?
A | nentioned before that a reduction in perneability and
grain size and clay content and so forth can inpede. |npede,
to ne, nmeans something other than stop. So there are lateral
changes in aquifer materials that can inpede the flow of water,
and many of themoccur at or near the state boundary,
I nterestingly enough.
Q But there's no physical barrier directly along the
M ssi ssi ppi - Tennessee boundary that woul d bl ock water from
flow ng across that boundary, is there?
A Do you nean a physical boundary |ike a man-made wall or --
| don't get what you nean, "physical barrier"?

| don't know of any physical barriers in the
subsurface directly beneath the Tennessee state |ine except a
transition in conposition roughly in that area from coarser
sand grains and less clay to finer sand grains and nore clay to
the side. That's the only changes that | could relate to a
barrier.
Q And none of those changes bl ock water fromflow ng across
t he border, correct?
A No.
Q And you agree that there was no such barrier in

predevel opment tines either, correct?
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A Correct.

Q Now, Dr. Spruill, you have opined that punping out of the
M ddl e O ai borne on the Tennessee side of the state boundary
has affected groundwater flow on the M ssissippi side of the
aqui fer, correct?

A Correct.

Q And that's true even though the MLGWwel | s doing the
punping are all physically on Tennessee's side of the state
boundary, correct?

A They are on Tennessee's side of the state boundary.

Q None of those wells physically cross the state boundary
into Mssissippi, do they?

A No.

Q And as far as you know, there is no MLGNwel| screen that
physically touches M ssissippi territory, correct?

A Correct.

Q Now, you also agree that punping on the M ssissippi side of
the Mddle daiborne Aquifer can affect groundwater flow on the
Tennessee side of that aquifer, correct?

A Yes.

Q Beyond the Mddle O aiborne, the Mssissippi Enbaynent,
whi ch you' ve tal ked about, al so houses the WI cox Aquifer
system and the Shallow Al luvial Aquifer systenf

A And others.

Q And others.
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And, generally speaking, you woul d agree that the

M ddl e C ai borne Aquifer is hydrologically connected to those
other aquifers, correct?
A The different aquifers are classified in ny mnd and
categorized as nostly |eaky, confined aquifers, and so there is
exchange of groundwater from one aquifer to another, and
especially in discharge areas.
Q So the answer is yes, you do agree that groundwater in the
M ddl e O ai borne Aquifer is hydrologically connected to the
groundwater in the other aquifers in the M ssissippi Enbayment
System correct?
A  Well, I've always had trouble with the term"hydrologically
connected. "

"1l say again that the aquifers are |eaky. They have
| eaky confining beds. So hydrogeol ogists call them | eaky
aqui fers. And we define the confining beds as |eaky confining
beds. So it allows interchange of water between aquifers. And
that's what we nean by hydrol ogically connected, water can flow
fromone aquifer to another, albeit at a slowrate.
Q And there are also places where, in your term nology, the
aqui fers are hydraulically connected, correct?
A | don't know the difference between those two,
hydraul i cal |y connected and hydrol ogi cal | y connect ed.
Q So when you said in your deposition that there are places
where the offers in the Mssissippi Enbaynent are hydraulically
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connected, you understand that to be referring to the exchange

of water that you just mentioned, correct?
A Yes, | do.
Q And so using that definition, you al so understand that
groundwater in the Mddle Caiborne Aquifer is hydrol ogically
connected to surface waters in the area, correct?
A Wuld you ask that again?
Q | said, Wuld you also agree, using that same definition we
just asked -- we just tal ked about, that groundwater in the
M ddl e O aiborne is hydrologically connected to some surface
waters in the area?
A The water in the Mddle C aiborne Aquifer and the outcrop
areas clearly interchanges and interacts with surface water
where it flows, as | showed yesterday, from areas of recharged
areas of discharge.

But once water enters the deep parts of the
groundwat er systemin the confined aquifer system water can
I nterchange -- can discharge to streans, but it discharges to
streans by the slow mgration upward in discharge areas across
a series of confining beds, aquifers, other confining beds, and
so forth.

And so | think it's confusing to say that the aquifer
and the water in the aquifer is hydrologically connected to the
river -- to a river systemw thout understanding that we're

tal ki ng about thousands of years of travel tine as water noves
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fromthis deep aquifer to the river.

| say that the water in the Mddle C aiborne Aquifer
I's hydrol ogically connected to the confining bed above it. And
the confining bed above it is hydraulically connected to the
aqui fer above it and, ultimately, there's discharge to surface
wat er .
Q So you agree taking -- you know, taking as correct for the
time being your description of the slowtravel tine, you do
agree there can be a | ong-termexchange of water between the
M ddl e O ai borne Aquifer and surface waters in the area,
correct?
A Long term yes.
Q And you also agree, just to be nore specific, that there
coul d be a | ong-termexchange of water between the Mddle
( ai borne Aquifer and the M ssissippi River, correct?
A Long term yes.
Q So under natural conditions in the Mddle C aiborne
Aquifer, Dr. Spruill, every nolecule of groundwater in that
aqui fer was noving to sonme extent, correct?
A Yeah. What flashed through my mind inrediately is this
| dea that there are special places in the groundwater system
where theoretically the water is not noving. But what we're
tal king about here is a regional scale systems in which water
I's moving fromrecharge areas to discharge areas and it's

continually noving.
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Q Just to make sure that the record is clear, under natural

conditions in the Mddle O aiborne Aquifer, every nol ecul e of
groundwater in that aquifer, under natural conditions, was
moving to sone extent, correct?
A Wth an absolutely odd occurrence where a few nol ecul es of
wat er m ght not be noving, the answer is yes.
Q And you agree, Dr. Spruill, that under predevel opnent
conditions, at least sone of the groundwater in the Mddle
( ai borne Aquifer flowed naturally from M ssissippi into
Tennessee, correct?
A Yes.
Q | want to now put up a slide, slide 9.

MR, BRANSON: And, Judge Siler, for the record, this
Is Defense Exhibit 112. |'mhappy to give you a paper copy if
that woul d be easier.

THE COURT: | don't need it. Thank you.
BY MR BRANSON:
Q Dr. Spruill, this figure was generated by David Wley, one
of Mssissippi's experts in this case, correct?
A Yes.
Q And you included this figure in your expert report,
correct?
A Yes.
Q And this is depicting predevel opment conditions in the

M ddl e O ai borne Aquifer near the M ssissippi-Tennessee border,
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correct?

A Yes.

Q And you see the yellow triangle on here just south of the
state line towards the center right of the diagran?

A Yes.

Q Andit's labeled "Area of Limted Natural Flow from

M ssi ssippi to Tennessee (Interstate Flow)."

A  Yeah.
Q Do you see that?
A | do.

Q \Water in Mssissippi within this yellowtriangle would have
flowed naturally from M ssissippi into Tennessee under natura
predevel opment conditions, correct?

A A nolecule of water entering the groundwater systemat this
| ocation would flow, according to this flow line, over this
distance of 6 mles in hundreds of years in the direction of

M ssissippi -- |I'msorry, Tennessee.

Q And it would have crossed the state boundary into
Tennessee, correct?

A Utimtely.

Q And you see two flow lines show ng an exanple of that on
this chart are drawn in green, correct? Do you see that, two
green arrows?

A There's a glare on it fromwhere I"'msitting. Cnh, yeah,

sure.
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MR, BRANSON: Judge Siler, can you see the colors

okay?

THE COURT: Yes.
BY MR BRANSON:
Q kay. So those two green arrows are denonstrating an
exanpl e of that interstate flow under predevel opment conditions
that we just tal ked about, correct?
A Yes.
Q And M. Wley, if you can see in the legend -- and if we
could zoomin on the bottomof the I egend -- he has | abel ed
those green lines "interstate flow "

Do you see that?

A | do.
Q Now !l want to talk about the -- well, | guess, first of
all, | should also ask, many of the flow paths drawn on this

figure also extend into Arkansas, correct?
A Yes.
Q Now !l want to focus on the blue shading, the other eight
areas on here shaded in blue which M. WIley has |abel ed
"Intrastate Flow. "

So you see the rest of those areas?
A Yes.
Q At least some of the water flow ng al ong these so-called
Intrastate flow paths would have left M ssissippi and flown

into Arkansas under to natural conditions, correct?

Alpha Reporting Corporation




© 00 N o O A W DN

S R S EE S S S e e e e el e T = =
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

. . 307
A According to these |ines, yes.

Q And you're also fond of saying, | think you said yesterday,
t hat what goes down, nust come up, correct?

A Yes.

Q And so that neans that eventually, over a |ong enough time
horizon, all of the groundwater in the Mddle C aiborne beneath
M ssissippi is going to | eave the system correct?

A G ven enough tine.

Q Gyven enough tine, the answer is yes?

A The answer is yes.

Q Now, Dr. Spruill, you think that M. WIley generated this
map by inporting the nodel devel oped by Brahana and Broshears,
correct?

A That's ny understanding.

Q And Brahana and Broshears were the authors of that diagram
of the Mddle C aiborne that you thought m sl abel ed the absence
of the Lower C aiborne Aquifer, right?

A Right.

Q You personally did not rerun Brahana's nmodel to check this
map, did you?

A No.

Q You didn't run any nodel yourself in preparing your
opinions in this case, did you?

A No.

Q You did not go back and conpare this figure generated by
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M. Wley to the results published by Brahana, did you?

A | would have | ooked at maps in the Brahana and Broshears
out put and conpared it with what Dave Wl ey produced.
Q Dr. Spruill, let me try that again.

You did not |ook specifically at this map and conpare
it toasimlar map in the Brahana nodel, did you?
A | recall that | did.

Q Oay. Dr. Spruill, I'd like you to turn to your
deposition, and this is going to be page 141.
And | want to start at --
A Let me get there.
Q Yeah. Sure.

And | want to start at line 21. And we're discussing
Figure 17. That was just the nunber for this figure in your
expert report. You renunbered it?

A Unm uhm

Q Sol'mgoing to say, "Did you go back and conpare the
Figure 17 generated by LBG whichis M. Wley's firm to the
results published by Brahana?

"Answer: | don't believe | |ooked specifically at
this map and conpared it to a simlar map in the Brahana nodel
nor do | know whether or not LBG inproved the Brahana nodel
with any data input. | don't know. "

That was your answer, correct?

A Yes.
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Q That was accurate testinony, correct?

A Yes.

Q So you did not go back and conpare this figure that we're
| ooking at on the screen, Defense Exhibit 112, to the results
publ i shed by Brahana, did you?

A | guess at the time of ny deposition, | did not. But |
obviously have done it. So in my mnd, |'mnot sure when

| ooked at the Brahana and Broshears map and the LBG one. |
stated in nmy deposition that | don't believe | |ooked at it.
Q Ckay. So you're now saying that you think you did | ook at
It; you don't know when, if it was before or after your

deposi tion?

A | don't.

Q And what did you -- did you notice that there are
differences here between M. Wley's nap and the Brahana nmap?
A Sure.

Q \Wat differences did you notice?

A | don't recall them but if you' d show nme the

differences -- you'd show me the other map. |'ve |ooked at

t housands of maps. |f you ask ne to recall specific
differences between two maps, | can't do that.

Q And, Dr. Spruill, you don't know what, if any, actua
control data was used to draw any of these contours on this
map, do you?

A No.
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Q Do you know whether it was generated by a nodel or by sone

ot her means?

A This was generated by a nodel.

Q This figure?

A This figure by LBG by Dave WIley, was produced by nodel
output, | believe.

Q Soif M. Wley gets in here and testifies later today that
these contours on his figure were not generated by a
groundwat er nodel, you're saying he's going to be wong?

A No.

Q So you don't know one way or the other, do you, how he
generated this map?

A | don't knoww th certainty whether this 1886 estimated
potentionetric surface map for predevel opnment conditions was
generated by his nodel or generated by some other aspect of his
system of devel opi ng the data.

Q Soif he comes in here later today and testifies that this
was not generated by a nodel, you don't have any basis to

di sagree with that, do you?

A | don't, no.

Q Dr. Spruill, when you first cane to this case, you had
never defined an interstate aquifer before, had you?

A No.

Q You did not cone to your work on this case with any

definition of an interstate aquifer in mnd, did you?
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A | had thought about it in the past, but | didn't cone with

any definition in ny mnd.

Q And your initial charge in this case was not to offer any
opi ni on about whether water in the Mddle Caiborne Aquifer is
interstate or intrastate, was it?

A That's correct.

Q And, in fact, when you submtted your first expert report
In this case, you hadn't found any criteria that you thought
could be used to make a determ nation about whether groundwater
in the Mddle O aiborne Aquifer was interstate or not, correct?
A Correct.

Q So when you were devel opi ng your opinions in this case, Dr.
Spruill, you didn't think you could answer the interstate
versus intrastate question by considering, for exanple, the
hydrol ogi cal and geol ogi cal connections between the groundwat er
I n Tennessee and the groundwater in M ssissippi, correct?

A | would have considered that as part of devel opnent as a
criteria.

Q But you didn't -- you just testified you didn't have any
criteria in your mnd about how you thought you could decide
the intrastate versus interstate question?

A Well, that doesn't mean | wouldn't develop criteria if |
began to think about the subject.

Q And I'mnot asking what you may have |ater devel oped. |'m

aski ng what you did when you came to this case and offered your
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expert report.

MR ELLINGBURG  Your Honor, |'mgoing to object
because our position is, and has been, that whether it is an
Interstate aquifer and, separately, whether the water init is
inter- -- an interstate natural resource is a determnation to
be made by the Court. There is no fixed definition. | think
that's a conclusion of |aw.

THE COURT: Well, it will be. He can ask himthe
question, and the Court will not be bound by it.

You may ask himthe question.

BY MR BRANSON:

Q So, again, |I"'mjust asking, you didn't consider the
principle in answering -- when you came to your expert report
in this case, you didn't have a definition of interstate
aquifer in mnd that you thought you coul d answer by

consi dering the hydrol ogi cal and geol ogi cal connections between
the water in the two states, correct?

A | wouldn't -- | wouldn't devel op any concept of intrastate
and interstate based on the hydrol ogic connection between the
aquifers in tw states, as a single criteria, would be

somet hing that would be part of the -- part of the concept of
devel opi ng.

Q In devel oping your opinion in this case, your opening
expert report, you didn't consider the principle, did you, that

I f a body of water is such that the renoval of water within a
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state's borders can have a direct effect on the availability of
water in another state, the resource is likely interstate in
nat ure?

A | didn't understand the question. |'msorry.

Q So the principle I'masking you about is if a body of water
I's such that the renoval of water within a state's borders can
have a direct effect on the availability of water in another
state -- that's the principle -- if that's true, then the
resource is likely interstate in nature?

A  Well, that's the definition of an interstate resource that
you' re proposing?

Q I'mjust asking you, did you consider that definition when
you were comng up with your expert reports in this case?

A That could be part of criteria that soneone coul d devel op
when they thought about a definition of interstate resource.

Q Dr. Spruill, I"'mnot asking you if that could potentially
be a criteria. |'masking did you, Dr. Spruill, consider that
principle when you were drafting your expert reports in this
case, yes or no?

A | certainly thought about the flow of water fromone state
to anot her.

Q But do you agree with the principle that if body of water
I's such that the renoval of water within a state's borders can
have a direct effect on the availability of water in another

state, then, if that's true, the resource is likely interstate
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in nature?

A That's not the definition of an interstate resource.

Q It's not?

A No. | don't know what the definition of an interstate
resource is.

Q But you think that's not an accurate definition of
interstate resource?

A It may be part of the definition of an interstate resource.

THE COURT: W have an objecti on.

THE WTNESS: |'msorry, Your Honor.

THE COURT: Are you objecting?

MR ELLINGBURG Yes. | object to his effort to force
himto give an agreement with a definition he proposes that
he's already said that he hasn't devel oped or have and doesn't
propose to devel op because he's a groundwater hydrogeol ogi st,
not a | awyer.

THE COURT: Well, | think he kind of beat the around
enough. The witness obviously doesn't have an opinion about
whether it's interstate or not, so we can go on to anot her
t opi c.

MR BRANSON:  Ckay. |'Il nove on.

BY MR BRANSON:
Q Dr. Spruill, you didn't know that the principle | just read
that 1 was trying to get you to answer, you didn't know that

that was a quote fromJudge Siler's August 2016 opinion, did
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you?

A No.

Q And you didn't know that because, in preparing your expert
reports in this case, you didn't review Judge Siler's opinion,
did you?

A | don't recall

Q You don't recall whether you reviewed it or not?

A | don't recall whether | reviewed at this time |ega
opinions. | just don't recall

Q kay. Dr. Spruill, I"d like you to turn in your
deposition, page 28, line 1. | put this one up on the screen

SO you can see it alittle bit clearer
"Question: Did you review Special Mster Siler's 2016
menorandum in preparing your report in this natter?
"Answer: | really did not see it.
"Do you consider Judge Siler's opinion relevant to
your opinion that you have offered in this case?
"Answer: | really don't know what is in that
particular document. That's not something | |ooked at."
A Ckay. | stated that.
Q And that testinony was truthful, correct?
A Yes.
Q So you did not review Judge Siler's opinion before
devel opi ng your expert reports in this case?

A | don't believe | did, according to this.
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Q And when | -- at your deposition you also testified that,

when you finally scanned Judge Siler's opinion after you
prepared your opinions, you thought it was, quote, so filled
with legal jargon, unquote, that you couldn't understand it,
correct?
A Yes, | said that.
Q So, Dr. Spruill, I just want to be --

THE COURT: | have an understandi ng about you saying
that. Go ahead.

THE WTNESS: Thank you
BY MR BRANSON:
Q Dr. Spruill, I just want to make sure the record is clear.
You did not offer any opinion in response to M. Ellingburg's
questioni ng about whether the groundwater at issue in this case
Is interstate in nature, did you?
A  Yesterday?
Q Yesterday or this norning.
A No.
Q Nor did you offer any opinion about whether the groundwater
at issue is intrastate in nature, did you?
A Not yesterday or this norning, no.
Q And you're not offering an opinion on those principles for
purposes of this evidentiary hearing, are you?
A No.
Q Dr. Spruill, I'd like to turn now to Defendant's Exhibit
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129. This is tab 9. |I'msorry. PowerPoint slide 10. And I'm

going to put it up on the screen

MR, BRANSON: W al so have paper copies, Judge Siler,

If you'd like them but I'massumng this is okay.

BY MR BRANSON:

Q Dr. Spruill, this was a figure that you prepared and
included in your opening expert report in this case, correct?
A Yes. Yes.

Q And this is a hypothetical aquifer that you're depicting,
correct?

A Right.

Q And let's zoomin onit.

MR ELLINGBURG  Your Honor, |'mgoing to enter an
objection for the record at this point in that we did not cover
this in direct and also that it is, by definition in his
report, a hypothetical and doesn't really have any direct
relation to this case.

THE COURT: I'Il overrule. You may ask questions
about this.

MR BRANSON.  Ckay.

BY MR BRANSON:

Q And just to be clear, Dr. Spruill, you chose to include
this in your opening expert report in this case, correct?
A | did.

Q Okay. So | just want to lay sone principles. You --
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showed this to you at your deposition, and you underlined

"Interstate aquifer" at top?

A Uh- huh.

Q And just to make sure we're on the same page, the gray area
that's kind of unevenly shaded in, that's the extent of the
hypot hetical aquifer, correct?

A That's correct.

Q And you used the word "interstate aquifer” in this figure
because the aquifer exists beneath both of these states,
correct?

A That's correct.

Q In applying that very sane definition of interstate aquifer
to this case, the Mddle O aiborne Aquifer would be an
Interstate aquifer because it physically exists beneath
multiple states, correct?

A Yes.

Q You also used the words "interstate flow' on this figure,
correct?

A Right.

Q And you used the words "interstate flow' because the water
inthis case 1 aquifer is flow ng across state boundari es,
correct?

A Right.

Q And that's true even though the groundwater depicted by

these blue flow lines would be noving very slowy, as
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groundwat er inherently does, correct?

A Yeah. That was -- a whole conclusion that | reached with
respect to this concept is that what's inportant here is not
whet her the aquifer underlies major states, |large nunbers of
states, but you have to focus on the flow It's the water at
| ssue here, not the aquifer

If you renmove the water froman aquifer, you don't
have an aquifer. You have a formation. And so all of this
iIllustration and the next one that | drew, if | remenber
correctly, all had, in ny mnd, to do with groundwater as --
which | call that intrastate, flowng within the state for a
really, really long period of tinme. Even those flow lines for
a nol ecul e of water near the word "State A" would require, in a
typi cal confined aquifer, thousands of years to nake it to
state B. So it's part of the groundwater systemin the state.

Even in this case, | focused on water, groundwater, as
the inter- -- as the resource, not the aquifer.
Q But you underlined at the top and you acknow edge that this
Is an interstate aquifer, correct?
A Yes.
Q And then when you drew those flow lines, | just want to be
very clear, you' ve characterized that as interstate fl ow even
t hough the water is noving very slowly and will take a Iong
tinme to flow across the boundary, correct?

A M intent there was to say water will flow fromone state
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hypot heti cal scenari o.

Q And that's why you label it "interstate flow, " correct?

A Fromone state to another

Q And, Dr. Spruill, because of that interstate flow within an
Interstate aquifer, you have opined that the groundwater in
this case 1 aquifer, case 1 hypothetical, is a shared natural
resource under natural conditions analogous to an interstate
river, correct?

A |I'msorry. You were quoting frommy report or --

Q | amquoting fromyour report. |'mjust reading fromyour
report.

MR ELLINGBURG |'mgoing to object. [|'mnot |ooking
at the report, but did he offer a specific opinion? D d he
say, "It's ny opinion"? | object to the "opined." | believe
he was trying to give himnore brevity.

THE COURT: I'Ill overrule your objection. The witness

can say whether he opined it or not.

THE WTNESS: Well, could | not see what you're
t al ki ng about ?

THE COURT: Yes, you nay see that.

MR BRANSON: |'ve got it right here.

Judge Siler, you don't need a copy, right?

THE COURT: No.
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BY MR BRANSON:

Q So, Dr. Spruill, I was reading a direct quote from page 32.
And you see the bullet entitled "Case 1"?
A Yes.

MR ELLINGBURG  Your Honor, could | just have a
continuing objection to this |ine of questions?

THE COURT: Al right. You may have that. It's
overrul ed.

MR ELLINGBURG  Thank you.

BY MR BRANSON:
Q And, Dr. Spruill, | just want to read the very |ast
sentence on this page that spills over to page 33.

You wite, "In this case, case 1, the groundwater
accunul ates within and flows through both states under natural
conditions. Thus, the groundwater is a shared natural resource
under natural conditions analogous to an interstate river."

You did say that, correct?

A | said that.
Q Thank you, Dr. Spruill. You can put that away.

l'd like to now --

A  Wll, | wuld like to-- | would like to coment, however,
that you only showed one of my hypothetical cases, not the
other. And ny other hypothetical case, which in nmy mnd was
more relevant to the situation that | was evaluating at the

time, was ny case 2 that showed flow within the states. And |
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opi ned that the groundwater accumulation of flows from

m |l ennia through one state under natural conditions to its
discharge area located within that state, therefore, the
groundwater, is that state's natural resource under natural
conditions and the groundwater is analogous to water in an
intrastate river. And so -- so it was nore than the one
hypot hetical case in ny report that you pointed out.
Q Well, we're about to get to that, Dr. Spruill. | just
wanted to nmake sure the record is clear on this case 1

And just to make clear, you agree that the case 1
I nvol ves an interstate aquifer, correct?
A An interstate aquifer in that the aquifer underlies
mul tiple states.
Q And that's the sense of the term"interstate aquifer" in
whi ch you used the terms in your report, correct?
A In the sinple case, yes.
Q And it also has interstate flow, correct?
A Yes.
Q And you characterized that flow as interstate even though
the water is flowng very slowy, taking a long time to get
across the border, correct?
A Yes.
Q And, thus, because of that, you stated in your opening
expert report that you considered the groundwater in this case

1 to be a shared natural resource under natural conditions
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anal ogous to an interstate river, correct?

A | nade that statenent.

Q Okay. Now let's do case 2. This is the next slide.
This was the other hypothetical that you just invoked,

correct, Dr. Spruill?

A Yes.

Q And, again, this is -- the gray shaded area, that's the

extent of this case 2 hypothetical aquifer, correct?

A Yep. Right.

Q And you used the term"interstate aquifer” at the top in

the sane sense as you did with case 1, to depict that the

aqui fer underlies both states, correct?

A Yes.

Q And, again, just so the record is clear, if we were to

adopt that sane definition of the terminterstate aquifer in

this case and apply it to the Mddle C aiborne, the Mddle

C ai borne Aquifer would be an interstate aquifer, correct?

A Because it underlies nultiple states?

Q Yes. The sane way you've used that termon this chart.

A Yes.

Q And the squiggly dark blue line in the mddl e, do you see

t hat ?

A Yes.

Q You're depicting a river?

A A hypothetical river.
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Q This is all hypothetical. | understand that.

And from a geol ogi cal perspective, you woul d consider
the surface water flowin this river you depicted to be
interstate flow, correct?

A Inthe river?

Q Intheriver, that's what | said

A Yes.

Q And you also agree that over a long time horizon, again, in
this depiction of a hypothetical aquifer, the groundwater is
going to mgrate into the river and then eventually flowin the
interstate river out of both of these states, correct?

A Inthe -- the way | depicted these flow directions, the
implication is that water would flow frominterstate within the
aqui fer system reside for a very, very long tine period wthin
the aquifer system and, according to this diagram would
ultimately discharge upward across other layers to the

hypot hetical river that's shown in the mddle of the diagram

Q And then once it's inthe river, it wll flow out of both
states, correct?

A Yes.

Q So the answer to nmy question is yes, over a |ong enough
time horizon, the groundwater in this aquifer in both states
will mgrate up to the river and | eave both of these states,
correct?

A Over really long periods of tinmne.
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Q Over really long periods of tine, the answer is yes?
A Measured in thousands of years, yes.
Q Dr. Spruill, I now want to change gears here, and | want to

di scuss your testinony about MLGNs punping. Okay?

A kay.

Q Gven current water demand in DeSoto County, water
purveyors in Mssissippi are currently able to neet demand for
water fromMssissippi's side fromthe Mddle d aiborne

Aqui fer, correct?

A As far as | know, they are.

Q You also have no direct evidence of any degradation in
water quality in well fields in M ssissippi, do you?

A | do not.

Q And, in fact, you have not opined that MLGWNis w thdraw ng
groundwater at a rate greater than the recharge rates in the
M ddl e C ai borne, have you?

A No.

Q Nor have you provided us with any cal cul ations of any
reduction in the total available drawdown in the Mddle

( ai borne Aquifer, have you?

A | haven't done specific calculations. |['ve tried to
general i ze, based on drawdown naps that |'ve seen, how nuch
reduction in total available drawdown has occurred.

Q But you have not provided us with any cal cul ations, have

you?
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A No.

Q You testified yesterday and this norning, | think, that you
t hought Tennessee could nove its wells north away fromthe
border to | essen the cone of depression along the state |ine,
correct?

A D d you say "could"?

Q Yeah, coul d?

A  Yeah, coul d.

Q But you acknow edge that noving MLGN's wells away fromthe
border woul d not be a cheap fix, correct?

A | certainly understand that.

Q You have not calculated how nmuch it mght cost, have you?
A No.

Q In fact, you have not offered any opinion in this case
about the econom c cost of any of the factors that you

di scussed relating to well field planning for MLGWs well s,
have you?

A No.

Q And you don't actually know, Dr. Spruill, whether
relocating MLGWNwells to the north would elimnate the cone of
depression, do you?

A | have not said it will elimnate the cone of depression
|'"ve said it would relocate the cone of depression further away
fromthe Tennessee-M ssissippi border. 1've never said that it

woul d elimnate the cone of depression
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Q So depending on where Tennessee were to nove the wells, it

m ght just nove the cone of depression and extend it into
Arkansas, correct?
A It mght if it wasn't designed properly with elimnation of

that problemin mnd.

Q Dr. Spruill, I want to put up slide 12. This is
Plaintiff's Exhibit 157 that you read off of at some length
yest er day.

A Right.

Q Do you renenber this?

A Yes, sir.

Q This was not in either of your expert reports, was it,
Dr. Spruill?

A No.

Q This was an exhibit to M. WIley's deposition, correct?
A Correct.

Q That's Mssissippi's other expert, correct?

A Correct.

Q It was prepared by M. Wley, not by you, correct?

A That's correct.

And you didn't nention this chart at your deposition, did
you?
A | don't think so.
Q You weren't involved in the creation of this chart, were

you?
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A No.

Q You don't have any independent know edge of the nunbers on
this chart other than what you're seeing in the table M. Wley
put together, correct?

A That's correct.

Q So when -- when M. Ellingburg was asking you questions
about this yesterday, all you were doing was readi ng nunbers
off of a chart that M. Wley had given you, correct?

A That's correct.

Q kay. | want to nowgo to slide 13. This is tab 25. |'m
going to put this up on the screen, and I'mgoing to hand it to
you in a nmonent, Dr. Spruill. | have a paper copy for you

A h

Q Dr. Spruill, have you reviewed this meno before?

A | don't remenber seeing it.

Q Thisis a meno by David Wley, Mssissippi's other expert
In this case, correct?

A Yes.

Q And so when you were opining yesterday about the
possibility of Tennessee noving its wells north away fromthe
border, you weren't aware of this meno, were you?

A No.

Q | want to focus on the second sentence of this first
paragraph. 1'mgoing to read it. "This nodeling exercise

began by noving the sout hernnost MLGNwel | fields (Davis,
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Pal ner, and Lichternman) located in the Menphis area up to the

northern part of Shel by County. This new configuration showed
very little change in the cone of depression.”

| read that accurately, correct?

A You read it accurately.

Q And Davis, Palmer, and Lichterman, those were the three
M.GWwel | fields that were closest to the state line that you
tal ked about yesterday, correct?

A Yes.

Q And M. Wley is stating here that he ran a nodel to test
what woul d happen if you noved those wells that are close to
the border up to northern Shel by County, and he concl uded t hat
there would be very little change in the cone of depression in
M ssi ssi ppi, correct?

MR ELLINGBURG |'mgoing to object to him
characterizing a docunent he hasn't even fully identified,
which is a May 25, 2007, meno by Dave Wley. And | believe it
contains nore content, but I'll cover it on redirect.

THE COURT: I'Ill overrule that. He can say if he
agrees wth it or doesn't agree with it or what his position
I'S.

BY MR BRANSON

Q Do you need me to ask that again?
A Yes.

Q It's been awhile.
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So M. Wley is stating here that he ran a nodel to

test what woul d happen if you noved those three wells that are
cl ose to the M ssissippi-Tennessee boundary to the northern
part of Shel by County, and he concluded that there woul d be
very little change in the cone of depression in M ssissippi,
correct?

A That's what it says.

Q And you never reviewed this before, so you have no basis to
di sagree with that conclusion, right?

A No. No.

Q So you're not offering Judge Siler any opinion that M.GW
could materially reduce the cone of depression in M ssissipp
by noving its wells into northern Shel by County?

MR ELLINGBURG | object to that question based on
his effort to compare it to the 2007 neno.

THE COURT: COverruled. He may answer the question.

THE WTNESS: 1'd like to take a second to read this
document.

Ckay. So I'mjust going to focus on the sentence here
that says, "Based on these exercises, it becane obvious that,
In order to mnimze or elimnate the cone of depression in
M ssi ssippi, nost of the MGV wel |l fields would need to be
moved a significant distance to the north outside of Shel by
County, essentially requiring the design and construction of

hundreds of new wells and many mles of pipelines. The cost
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woul d be enornous."

He didn't say that it couldn't be done. He certainly
said it would cost a |ot of noney.
BY MR BRANSON:
Q Sol want to be clear what | was asking you, Dr. Spruill
The specific question that | just asked you was whether M.GW
could nmove its wells into northern Shel by County and materially
reduce the cone of depression in Mssissippi. And the answer
to that, you have no basis to disagree with this neno's
concl usion that the answer to that is no, correct?
A This meno doesn't say what you're saying. This nenp says
that it became obvious that in order to mnimze or elimnate

the cone of depression in Mssissippi, you' d have to nove the

wells to the north. It's a -- it's not what you're saying, in
my m nd.
Q Gkay. | want to stop -- | want to continue reading right

where you just stopped. You said you have to "nove the wells
to the north outside of Shelby County, essentially requiring
t he design and construction of hundreds of new wells and many
mles of pipeline."

A Mst of the well fields. He didn't say "all." He said
"most of the well fields."

Q Do you have any basis to disagree with this conclusion?
A Wich concl usion?

Q Let's start with -- let's start with the one --
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A So let ne just say, first, focus on the sentence, "This new

configuration showed very little change in the cone of
depression in Mssissippi." So there was a change, albeit
smal | .

So that's -- is that -- is that the conclusion you're
t al ki ng about ?
Q That is one of the conclusions, | want to nake sure that
you're not offering any opinion that you would disagree with
t hat concl usion, correct?
A | haven't seen the data that he used to reach this
concl usi on.
Q So the answer is no, you have no basis to disagree with
t hat concl usion, do you?
A | have no basis to agree or disagree with it.
Q Okay. Now let's do the next sentence that you highlighted.

You have no basis to disagree wth M. Wley's
concl usion that noving MLGWs well fields north outside of
Shel by County would require the design and construction of
hundreds of new wells and nany mles of pipeline? You don't
have any basis to disagree with that, do you?
A Once again, you only read part of the sentence. It becane
obvious that, in order to mnimze or elimnate the cone of
depression in Mssissippi, nost of the wells are going to be
moved north, and | agree with that.

Q And you don't -- and you agree that, if MLGNwere to do
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what you just said, it would require the design and

construction of hundreds of new wells and many mles of

pi pel i ne?

A Absol utely.

Q And you agree that the cost would be enornous, correct?

A Yes.

Q Now, this norning you cited at some |ength More in 1965 as
the basis for your analysis of the supposed availability of
groundwat er north of Menphis, correct?

A Correct.

Q This nenmo done by M. Wley, that was sone 40 years after
the Moore report on which you relied, correct?

A Correct.

Q And you did not cite More in 1965 in either of your expert

reports, did you?

A | did not.
Q It's not on your references list, is it?
A No.

Q Now, you agreed this norning, in response to a |eading
question from M. Ellingburg, that you relied on Moore 1965 in
formul ating your opinions, right?

A In fornulating ny opinions?

Q That's what you --

A M opinions or opinions?

Q

In fornulating your opinions, you said you relied on More
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1965, correct?

A Correct.

Q Wien | asked you, Dr. Spruill, at your deposition whether
there were any other significant sources that you relied on
other than the ones listed in your expert reports, you said no,
correct?

A Correct.

Q And you did not nention More in 1965 at your deposition
did you?

A 1 didnot, but I also indicated that this is not a
conprehensive -- conprehensive |ist of resources and docunents.
Q And | asked you specifically about that statement that you
just read and asked you whether there were any other
significant sources that you relied on other than the ones that
were on that |ist, and you said no, correct?

A It's not in nmy references.

Q Yeah. And your answer to that question was no, just to be
clear, correct?

A M answer to the questionis it in ny reference list?

Q No.

A Ckay. Sorry.

Q The question in the deposition was, |ooking at the
reference |ist, reading the sentence that you just read to ne,
and asking you whether there were any other significant sources

on which you relied other than the ones in your reference |ist,
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and the answer was no, correct?

A 1'dlike to see the deposition, but | assune that | said no
to that question. There weren't any other significant sources,
but | have relied on the More report through time.
Q So are you saying you started relying on More after your
deposition?
A Probably during that time and then after ny deposition
yeah.

MR, BRANSON:  Your Honor, 1'd like to reserve our
right to nove to strike on that basis |ater

THE COURT: Al right.

MR ELLINGBURG And I'Il object to the formof the
question, the inclusion of himlying at that point.

THE COURT: (njection overruled. You nay reserve his
right to ask to strike later.
BY MR BRANSON:
Q And, Dr. Spruill, you have not offered any opinion in this
case about the cost associated with the cone of depression in
the Mddle d aiborne Aquifer, have you?
A The cone of depression doesn't have a cost. | don't know
what you nmean. Would you ask ne again?
Q Yeah. Have you estimated the cost associated with the
| mpact of the cone of depression --
A Oh,

Q ~-- that you testified about, and the answer is no?
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Q Correct? The answer is no?
A Correct answer.

Ckay. Dr. Spruill, I want to apply sone of the same
concepts that you' ve tal ked about this norning to wells in
M ssi ssi ppi .

In preparing your opinion in this case, you did not
determ ne whether or not Mssissippi is punmping from let's
say, Southaven well field in DeSoto County was consistent with
your principles of good well design, did you?

A No.

Q And at your deposition, you didn't know how many wells
there were in Mssissippi punping within one mle of the
Tennessee- M ssi ssi ppi border, did you?

A No.

Q And, Dr. Spruill, you testified yesterday about well
Interference, correct?

A Yes.

Q Mssissippi's wells onits side of the border are also
generating well interference, correct?

A Correct.

Q And if I wereto tell you that one well field in Southaven,
M ssi ssippi, right on the border wells that are an average of
383 feet apart, would you have any basis to disagree with that?
A No.
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Q And you would acknow edge that those wells are much cl oser

together than the wells that you testified about on -- in
Tennessee yesterday, correct?

A  They are.

Q And when preparing your opinions in this case, then, you
did not set out to assess whether Mssissippi's wells that are
punpi ng out of the Mddle C aiborne Aquifer are consistent with
your principles of good well design, did you?

A No.

Q Dr. Spruill, I think we've covered this earlier, but you do
not have a good understanding of the Federal Doctrine of
Equi t abl e Apportionnment, do you?

A No.

Q And are you aware that the purpose of this hearing was to
det erm ne whet her equitabl e apportionment should apply to

M ddl e d ai borne?

MR ELLINGBURG I'll object to that. That's not
what - -
THE COURT: (njection sustained on that. It's a |egal
questi on.
BY MR BRANSON:
Q Let nme ask it this way, Dr. Spruill. You've not offered

any opinions, in your view, about whether equitable
apportionnment would be a good way of regulating wells in the

M ddl e O ai borne Aquifer, correct?
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A No.
Q Correct?
A No.
MR BRANSON:  So, Your Honor, it's five to noon. |'m
about to transition into a new subject. |'mhappy to keep

going, or | thought if you wanted to break now, that woul d be
fine. | defer to you.

THE COURT: We'Il go on for another 15, 20 m nutes,
something like that. Then we'll take a break
BY MR BRANSON:
Q Dr. Spruill, you've testified that, under predevel opment
conditions, you think water within the Mddle C ai borne Aquifer
in Mssissippi was generally flowng in a westerly direction,
correct?
A Yes.
Q But you yourself have not run any nodels to verify that,
have you?
A That's correct.
Q You testified yesterday, | believe, that if you want to
determne the direction of groundwater flow, you generally need
at least three wells measuring water elevations, correct?
A Well, that would give you the direction of groundwater flow
with a degree of certainty in the triangle between those three
wel |'s.

Q Soif youwant to draw -- if you want to kind of create
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a -- one contour line, you generally are going to need three

well's to triangul ate the nmeasurenent, correct?
A You can get nore than one contour line and three wells to
triangul ate.
Q But you would agree that generally you need at |east three
in order to start getting an accurate assessnent of the
groundwat er flow?
A Unless you fortuitously drilled two wells at the sanme head.
Then you could at |east determne a |lot of equal -- pressure,
but you couldn't determ ne direction of groundwater flow.
Q And | believe you also said yesterday that if you want to
determ ne groundwater flow with any reasonabl e degree of
accuracy, you need a fairly large nunber of nmonitoring wells.
Did | hear you correctly?
A Yes.
Q Now, Dr. Spruill, you testified this norning in response to
M. Ellingburg' s question about the predevel opnment nmap of the
M ddl e O ai borne Aquifer created by Criner and Parks, 1976,
correct?
A Correct.
Q I'mgoing to put this up on the screen. For the record,
everybody, this is Plaintiff's Exhibit 205 as M. Ellingburg
handed it up today.

And this was a map that you briefly discussed with
M. Ellingburg, correct?
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A Yes.

Q And you opined in your expert report that this Criner and
Parks map enpl oyed data fromreliable sources and provides a
reasonably sound basis for estimating the predevel opnent
surface, correct?
A Yes.
Q Wen you were eval uating the documentation for this Criner
and Parks figure, you didn't |ook at anything beyond the Criner
and Parks report itself, correct?
A You nmean did | evaluate the actual data used in -- no.
Q Yeah. The answer is no, you did not evaluate the actual
data that Criner and Parks used, correct?
A Correct.
Q And so you opined in your expert report, Dr. Spruill, that
you thought this map was reasonably sound even though you did
not go and |l ook at the scientists' underlying data, correct?
A Correct.
Q Now, Dr. Spruill, I want to put up on the screen here,
want to circle and | abel the four control points that Criner
and Parks used.

Do you see how |'ve put red circles around the four
things that they've denoted as an observation well on here?
A Yes.
Q Do you have any reason to disagree with the identification

of the control wells that Criner and Parks used?
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A No. Al of those -- all of those wells, in ny opinion, 341
woul d be in the confined portions of the groundwater system

Q Dr. Spruill, all I asked you was do you have any reason to
disagree with the labeling that | put to the four wells on
Criner and Parks' report.

A No.

Q I'msorry. Wiat did you say?

A No.

Q Solet's gotoslide 24. I'mgoing to darken in the state

boundary here just so we can all see it.

You see how | put a black |line around the
Tennessee- M ssi ssi ppi border?
A R ght.
Q Ciner and Parks do not have any control data at all on
M ssissippi's side of the border, do they?
A They do not.
Q Now, you've previously testified when | asked you about
this that it was inportant to you that Criner and Parks only
used observation wells that were away fromthe center of
punpi ng, correct?
A There was no center of punping at this tinme.
Q Do you even know when the neasurenents were taken from
these four control wells?
A  Well, it's depicting the potentionmetric surface of the

Menphis Sand in 1886, and so | assune that there were sone
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measurenents taken prior to -- prior to punping because | don't

see a cone of depression here.

Q You assume that, but you don't know that, correct?

A | don't know that, correct.

Q You didn't go and |look at the actual data Criner and Parks
actually used to determ ne when they m ght have taken these
measur enent s?

A | don't knowif there's a nodel or a location or not. |
don't recall.

Q Soif | weretotell you that some of these control points
t ook neasurenments 40, 50, 60 years after predevel opnent, you'd
have no basis to disagree with that, correct?

A | don't know when they were -- when these neasurements took
pl ace.

Q kay. So | want to ask ny previous question again.

You previously opined that it was inportant to you
that Criner and Parks used only observation wells that were
away fromthe estimted center of punping, correct?

A If you want to determ ne the predevel opment potentiometric
surface, by definition, there is no substantial devel opnent.
That's the definition of predevel opnent.

Q So let me focus on the observation wells part of the
question. It was inportant to you, | think you said, that
Criner and Parks only used observation wells, correct?

A Correct.
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Q And | want to focus on control point SHO 124. Do you see

t hat ?

A Yes.

Q That's an inspection shaft to an underground tunnel,
correct, Dr. Spruill?

A | don't know.

Q It's not an observation tunnel, is it?

A | don't know.

Q So you said it was inportant to you that Criner and Parks
used only observation wells, you said that even though you have
no idea if that thing that we've nmarked in downtown Menphis is
actually an observation well?

A | don't knowif it's an observation well or not.

Q So when you said that it was inportant to ne that Criner
and Parks used observation wells, you don't know if they
actual ly used those, do you?

A | don't know whether it's an observation well or not. But
it's inmportant, if you understand how groundwater flows, to use
observation well data. That is reliable,.

Q Soif | were to establish to you that this is an inspection
shaft to an underground tunnel and not an observation well,
then you woul d think this nap is not reliable?

A | would want to look at the criteria that this highly
qual i fied geol ogi st working for the US Geol ogi cal Survey | ooked

at to determne that this gives a reliable neasure of
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equi potential surfaces or values at that |ocation.

Q And you'd want to look at that, but that's not sonething

you' ve | ooked at for this case --

A No.
Q ~-- correct?

Let's focus on SHU 2.
A Ckay.

Q Have you checked to see whether that's actually an
observation wel | ?

A No.

Q If I weretotell you that that well has an 80-foot screen
| ength, woul d you have any basis to disagree with that?

A | wouldn't -- | wouldn't know what the screen length is
just sitting here.

Q And if a well has an 80-foot screen length, it's a
production well, right?

A No.

Q So you think that there could be an observation well wth
an 80-foot screen |ength?

A In a confined aquifer, yes.

Q But do you know SHU-2 is actually an observation well?

A No.

Q Soif | weretotell youit's a production well, you'd have
no basis to disagree with that?

A  Well, is it a production well that had a pump init? You
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can have a production well that has a punp in it and take a

wat er |evel measurement as |long as the punp is not running and
it's an observation well.

Q And you have no idea whether the punp was running in

that --

A | don't. | don't. | don't, no.

Q And, Dr. Spruill, I want to look at this map. | want to

focus on the contours right along the black line, the state

l'i ne.

Do you see that?
A Yes.
Q | want to focus on the 220, 230, 240, and 250. And |'ve
tried to zoomin. | was counting the lines starting fromthe
left.

Do you see ne?
A Yes.

Q Do you see how those lines go south of Menphis; they're
comng in at a northeast-to-southwest orientation?
A Yes.
Q And you see how, as they approach the state boundary, they
curve and become vertical ?
Do you see that?
A Yes.
Q You don't see any control data on this figure that woul d

justify that north-south bend in the contours, do you?
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A No. But these challenges don't live in a vacuum | nean,

they' re | ooking at things other than just this particular area.
So | can't say whether they had any information to the south,
ei ther just general understanding, other reports and so forth,
to make this transition that you see fromnortheast to nore
northerly across the border
Q So what you just said, Dr. Spruill, you have no idea if
Criner and Parks actually had any other information that they
used to justify this bend, do you?
A No.
Q And so without any actual control data that you as a
scientist have evaluated that would justify that bend in the
contours, you can't opine one way or the other on whether those
contours at the state line are accurate, can you?
A No. Al I can say is that those -- those contour |ines
defl ect nore to the north-south fromthe northeast beginning at
about the state border to the south.
Q They do that, and I"'mnot -- | agree with you that they do
t hat .

| m aski ng you, without any actual data you've | ooked
at, you can't opine on whether those contours are accurate, can
you?
A No, | can't. | nean, those are contour |ines drawn by very
conpetent US Geol ogical Survey individuals. And this report,

because | know a | ot about the survey, has gone through
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rigorous review. And, to me, there nust be evidence that this

report is done using standard geol ogical practices that neet
the rigorous demands of the US Geol ogical Survey. And that's
all | can say about that.

Q So you assune it nmust have gone through that process, but
you don't know, do you?

A No. | certainly hope it's gone through that process.

Q And without knowi ng what the data is that may or may not
justify these contour lines all along the state border, you as
a scientist, you can't opine on their accuracy, can you?

A No.

Q GCkay. Dr. Spruill, let's go on, and | want to focus now on
slide 16. This is -- for the record, everybody, this is
Plaintiff's Exhibit 206. And this is fromReed in 1972. |'m
going to blow this up. There you go.

This is a figure that you have provided in your expert
report. | didn't take your version, but this is the underlying
docunent, correct, Dr. Spruill?

A Correct.

Q In preparing your reports, you did not take any steps to go
back and | ook at any underlying control data that Reed nay have
used to generate this map, did you?

A No.

Q So you don't even know whether Reed had a single control

wel | justifying any of these contours, do you?
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A | don't know how nmany wells he may have had to generate

this -- this map.

Q So could -- you don't know if he had any wells, do you?
A | don't know how nany he had.

Q Could have been zero; could have been five?

A | don't know.

Certainly there's nothing on this nmap that woul d give any
I ndication that Reed has met the Dr. Spruill test of needing at
| east three control wells to draw the contour |ine or determ ne
flow direction, correct?
A Well, ny interpretation is that these potentiometric
surface maps predevel opment that were drawn by scientists in
the 20th Century have to be based on sonething other than
measurenents in that a large nunber of wells because they
didn't exist in predevel opment tinmes. So geologists relied on
basi ¢ geol ogi ¢ know edge of how aquifers work and so forth to
draw |l ines of equitotal hydraulic head on maps in the
absence -- in the absence of actual monitoring well data.
Q So -- but what you just said, | just want to be clear,

you' re specul ating; you have no idea how Reed drew this map, do

you?
A | don't know what his control points were, if any.
Q Let's do another one. | don't think | have a slide for

this one, but I want to focus on Arthur and Taylor, Plate 5,

whi ch was P199. M. Ellingburg handled it to you this norning,
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useful, Dr. Spruill.

A Sure.

Q What was it? [|'Il hand you another copy just so we're not

| ost .

MR. BRANSON: Judge Siler, since | don't have a slide
for this one, do you want a paper copy to --

THE COURT: | don't need one.

MR BRANSON:  You don't need one?

THE COURT: No.
BY MR BRANSON
Q So this was another USGS estimated predevel opnent nap that
you've cited, correct, Dr. Spruill?
A Un-huh. Yes.
Q \Wen you offered your expert reports, you didn't have any
understanding of the control data Arthur and Taylor used to
generate these contours, did you?
A No.
Q There's no discussion of Arthur and Taylor's control data
In either of your expert reports, is there?
A No.
Q So, for exanple, you don't know whether Arthur and Tayl or
relied on any observation wells, do you?
A | do not.

Q You certainly don't know the construction details of any
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wel I's that Arthur and Tayl or m ght have had, do you? 590
A | do not.

Q You don't know what time period Arthur and Taylor's

measur enents m ght have been taken from do you?

A Well, if it's predevel opnent, | would assune it's 18 -- the

concept is what does it look like in the 1800s.

Q Dr. Spruill, I"mnot asking what you're assuming. [|'m
aski ng what you actually know from studying this paper. And
the answer is you don't know, correct?

A | don't know what?

Q You don't know what tine period Arthur and Taylor took any
measurenents they mght have had fronf

A No. | don't think Arthur and Taylor took any tinme

measur enents during the 1800s.

Q So we have no idea -- as you're sitting there on the

wi tness stand right now, you have no idea when Arthur and

Tayl or's neasurenents may or nmay not have been taken?

A | don't know whether others took nmeasurenents that Arthur
and Taylor used. | don't -- | don't know.

Q And because you don't know that, again, you can't opine on
the accuracy of these contour |ines, can you?

A \Wat | can opine on is that these are lines drawn on a map
by the US Geol ogical Survey. |It's their best estimate of the
predevel opment configuration of the equipotential surface.

Q Do you know whether this map estimting the predevel opnment
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surface was the purpose of Arthur and Taylor's article?

A | don't remenber what the stated purpose of this was.
Predevel opment maps are often used as the basis for calibrating
a nodel, for exanple.

Q You have no idea whether Arthur and Taylor calibrated any

model using this Plate 5 do you?

A | don't remenber.
Q And so, again, I'll ask you, without having any know edge
of the data used to generate this chart, you, Dr. Spruill, as a

scientist, cannot opine on the validity of these contours, can

you?
A No. | have to take themat face val ue.

MR, BRANSON: Judge Siler, |I'mat another
changi ng-gears spot. |'mhappy to keep going.

THE COURT: | wll declare a recess until 1:30.

(A lunch break was taken.)

THE CLERK: Al rise. The Court is back in session,
United States Suprene Court Special Master Eugene Siler, Jr.,
presiding. You nmay be seated.

MR BRANSON:  Your Honor, | am happy to rest and pass
the w tness.

THE COURT: (kay. Let me bring up one thing, that's
just a matter of our plans. |If we have to go next week, are we
I n agreenent that we would go on Tuesday and we'd finish on

Tuesday if we go on Tuesday?
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MR, BRANSON: That's certainly our position, Your 502
Honor .

THE COURT:  Ckay.

MR ELLINGBURG M ssissippi agrees.

THE COURT: Ckay. Agree?

MR L. BEARMAN. Yes.

THE COURT: Can we do it in one nore day after this
week?

MR. BRANSON: | certainly think so.

MR ELLINGBURG | think that's probable

THE COURT: The problem | think, is M. Frederick.

MR FREDERI CK:  Your Honor, our instructions fromthe
State of Tennessee are to finish the hearing when we finish the
hearing. And we have a strong preference to finish on Tuesday.
We woul d ask our colleagues from M ssissippi to proceed
efficiently so that we can do that. W have endeavored to
present our case, and we will, efficiently. W'd like to
finish on Tuesday, and if we can't, we'd like to finish on
Wednesday.

THE COURT: |'ve set aside that time for nyself, but I
wanted to make sure it's agreeable with everybody and we can
work it in. |If we finish before then, fine.

MR L. BEARMAN. | was going to say, Your Honor, ny
strong preference is to finish this Friday, but --

THE COURT:  Well, | would, too, if we could, but --
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MR L. BEARMAN. | thought | better be on record -- 358
THE COURT: (kay.
MR. L. BEARMAN. -- with that.
THE COURT: You've got a trip planned by your wfe?
s that the idea?
MR L. BEARVAN: No, sir. No, sir.
THE COURT: Okay. | won't ask. You may cross-exanm ne

the w tness.

CROSS- EXAM NATI ON
BY MR L. BEARNVAN
Q Thank you. Dr. Spruill, ny nane is Leo Bearman, and |
represent the Gty of Menphis and the Menphis Light, Gas &
Wat er Division.

' mgoing to ask you just a few questions. If you
don't understand one, want it repeated or clarified, all you
have to do is ask ne.

Do you understand that?

A Yes, sir.
Q Can you hear ne?
A Yes, sir.

MR L. BEARMAN. Your Honor, |'mkind of confounded by
t hese m crophones. Can Your Honor hear ne?

THE COURT: Yes, | can.

BY MR L. BEARMAN:

Q Dr. Spruill, you were in the courtroomwhen we opened this
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case, were you not?

A Yes, | was.

Q Gkay. And you remenber in opening statenents the
attorneys, and I'mjust going to talk about ne, but we all --
or | talked and M. Frederick tal ked about the factors involved
in proving what we understood the Court had delineated as the
appropriate issue in the case.

And then before we started doing that, | talked a
little bit about nomenclature as what these aquifers are
called. Let nme see if you agree with nme, if you will.

Do you agree that in Tennessee the nanes Menphis Sand
or Menphis Aquifer are synonynous with the Mddle O aiborne
Aquifer; in Mssissippi, the upper part of the Mddle O aiborne
Aquifer is called the Sparta Sand? Do you agree with that?

A Yes.

Q Good. That cones right out of your report.
A  (Good.

Q Do you recognize it?

A Wll, | -- yes.

Al right. Now, what | want to talk about are the factors
that at least we felt were significant in determ ning whether
or not this aquifer in question, the Mddle daiborne, was and
Is an interstate resource, the aquifer and the water init.

One -- the first factor that we tal ked about, that |

tal ked about, was that the Mddle Caiborne |lies between eight
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You agree with that?

A The Mddle O aiborne Aquifer Unit lies --

Q Beneath eight different states.

A | agree.

Q kay. I'mgoing to -- you're going to agree on everything.

" mjust confident.

The second factor that | suggested was that punping
groundwater in one state, that is, Tennessee, affects
groundwat er flow across the state line into M ssissippi.

You agree with that, don't you?

A |I'mnot going to just agree with that. |'mgoing to want
to know what you nmean by "affects.”

Q By what, sir?

A Affects groundwater flow.

Q Al right. Well, let ne read you your deposition answer.

You understand the inportance of a deposition, don't
you, Sir?

Yes, sir, | do.
Have you ever given one before this one?

Yes.

Not hundr eds.

A

Q

A

Q Hundreds of tines?
A

Q Dozens of tines?
A

Per haps.
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Q Al right. You understand the significance is that the

attorneys who are asking questions want specific and truthful
answers, correct?
A Correct.
Q Gkay. Do you understand you're under oath and that you
have the opportunity, as | just gave you, that if you don't
understand a question or you want it repeated or clarified, al
you have to do is ask?
A | understand.
Q kay. ne of the questions asked apropos of this punping
was, "I believe you have opined," says the questioner, "that
groundwat er punping out of the Mddle O aiborne on the
Tennessee side of the state boundary has affected groundwater
flow on the M ssissippi side, correct?"

Your answer was --

MR ELLINGBURG  Excuse ne. Could you direct me so

"1l know - -
MR L. BEARMAN. Certainly. Page 38. | apol ogize.
MR ELLINGBURG -- and can refer to it.

BY MR L. BEARMAN:

Q Do you want to look at it, sir?

A | do.

Q kay. This doesn't have a line nunber, so it's right in
the mddle of the page. That was your opportunity -- do you

want to take a look at it?
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A \Were are you on this page? 57
Q Right inthe mddle. "I believe you have opi ned" --

A Ckay.

Q

-- "that groundwater punping out of the Mddle C aiborne on
the Tennessee side of the state boundary has affected
groundwater flow on the M ssissippi side, correct?"

And you didn't say, "It depends on what you nmean by
affected.”

Al you said -- just a mnute, sir. |'mgoing to ask,
and then you can respond if you want to.
You said, "Yes."

s that the correct answer?

A Yes.

Q GCkay. Now, the next question -- and you agree with that?
A | thought you were going to give ne an opportunity to
speak.

Q Al right, sir. If you-- if Hs Honor feels that this
could be responsive, it's up to H's Honor. | don't give
opportunities. [|'mnot authorized to give opportunities.

THE COURT: You can explain it if you have an

expl anat i on.
THE WTNESS: You started off this discussion by
saying that -- and you gave ne this inpression that that

question wasn't relative to a -- the specific case of water

punping in Mssissippi affecting water |evels in Tennessee and
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vice versa. \Wat | heard in the opening statenent was that

this mght be sone part of a criteria for a definition. And so
when you said -- when you asked your question, | related it to
the general, not the specific case here.
BY MR L. BEARMVAN
Q Dr. Spruill, you're telling me that a question that says "I
bel i eve you have opi ned" --
A No. [|'mtalking about the previous statenent.
Q Listen to ny question, please, sir

My question was, "I believe you have opined that
groundwat er punping out of the Mddle Caiborne on the
Tennessee side of the state boundary has affected groundwater

flow on the M ssissippi side, correct?"

A Yes.
Q And you said, "Yes."
All 1 want to know is, did you answer that question
truthful ly?
A Yes.

Q Ckay. Fine.

Let's go to -- and let's go to the next question or
next factor.

The next factor that | want to ask is, would you al so
agree -- are you with me, sir?
A Yes, |'mlistening.

Q "Wuld you al so agree that groundwater in the Mddle
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Cl aiborne is hydrologically connected to some surface waters in

the area?"

And your answer was --

MR ELLINGBURG Could you give us a page reference?

MR L. BEARMAN. Page 40.

MR ELLINGBURG  That hel ps.

BY MR L. BEARNVAN

Q Your answer was, Sir?

A |I'mlooking. You're ahead of ne.

Q Right inthe mddle. Don't get ahead of me. Stay with ne,
I f you will.

MR ELLINGBURG He's entitled to |ook at his
t estinony.

MR L. BEARMAN. | understand that. | just want to
get the answer first, if you will.

THE WTNESS: The answer was, "In the unconfined
portions of the system | think they are hydraulically
connected, and sonme recharge takes place there. 1 also think
they are hydraulically connected through the system" through
the system
BY MR L. BEARMAN
Q "Throughout the system" sir.

A "Throughout the system even in the confined portions of
the groundwater system"”

Q Al right. So that's your answer, is it not? That is,
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woul d you agree that groundwater in the Mddle Caiborne is

hydrol ogi cal |y connected to some surface waters in the area?

Your answer was basically | agree. 1In the unconfined
portions of the system you think they are hydrologically
connected and sone recharge takes place there.

Then you said, "I also think that they are
hydrol ogi cal | y connected throughout the systemeven in the
confined portions of the groundwater system"

And that's an accurate statement by you, is it not?
A Yes, it is.

Q And you agree with the statement you made; it's an accurate
st at enent ?

A |'magreeing that | wote this statenent.

Q Al right, sir. Now, the next point | want to make, which
was the fourth point, was that it's -- hang on, if you wll,

pl ease.

MR L. BEARMAN. ['msorry, Your Honor. |It's hard for
me to read with these glasses, but I'mgoing to get there.

THE COURT: That's fine. Take your tine.

BY MR L. BEARMAN:

Q You'll also agree with the fourth factor, would you not,
that it's absolutely clear that a snmall anount -- a small
amount of water, but sone anount of water, crosses the border
from M ssissippi to Tennessee in predevel opment, that is,

prepunping, times? You acknow edge that, right?
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A Yes.

Q In fact, you said that specifically. So we're in agreenent
on those four points.

Now, the next point | want to ask is, these are two
that | added gratuitously, and that is that there is no -- you
woul d agree, would you not, sir, that there is no physica
barrier at all that extends along the M ssissippi-Tennessee
boundary that woul d inpede groundwater fromflow ng across the
border? You agree to that, don't you?

A |I'msure that | would agree to the concept of a physica
boundary like a wall or something like that, but |I've stated so
today that inpede can nean the slowi ng of water in that genera
area by facies change, for exanple.

Q And that, sir, is what you pointed out, was it, to the
questioner when he asked this crucial question?

A | don't remenber, so |'msure you'll point ne toit.

Q Well, I wll point youto it. Take a |ook at page 37, the
| ast line, and page 38 at the top.

A Unh-huh.

Q Your answer was not, It depends on this and it depends on
that. Your answer was, sir, "l agree," correct?

| can't hear you
A Sir?

Q | said your answer was not, Well, it depends on this or it

depends on that.
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MR ELLINGBURG  Your Honor, | want to interpose an

objection. This is not a proper way to inpeach when you read
part of a question

THE W TNESS: Exactly. So --

THE COURT: Al right. Read himthe full question and
he can answer whether he said that.
BY MR L. BEARNVAN
Q W'Il talk about conplexity in a mnute. The question
Is -- | want to make sure the record is clear. "You initially
said in response to ny question that there was no significant
physical barrier, | think, along the Mssissippi state
boundary. | want to make clear that there is no physical
boundary -- barrier at all that exists -- that extends directly
al ong the M ssissippi-Tennessee boundary that woul d i npede
groundwater fromflow ng across the border, right," says the
questioner.

And your answer was, "l agree," correct?
A Correct. But that's all msleading and -- and it is out of
cont ext.
Q And so being an experienced deposition giver, sir, dozens
of times and knowi ng that you were in the roomgiving a
deposi tion under oath for the purpose of determ ning exactly
what your position was as an expert, you said to the
questioner, Wait a mnute now, that's out of context; that's --

you have -- you have not been ingenuous?
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You didn't do any of that? Al you said was | agree.

A Sir, that's one question that dealt with the issue of
physical barriers. | stated on page 38 -- 37 that there are

| ateral and vertical changes in the O aiborne Aquifer System
that caused significant variations in the rate of groundwater
movement, which is incredibly slow, and the direction of water
movenment at both the lateral and vertical sense.

So while there are no physical barriers that woul d
prevent the novenent of water downgradient in response to
decreasing total hydraulic head in this aquifer system there
| S amazing conplexity.

Q And so you said, in response to M. Branson's question
Look, you've got to think about -- |'ve got to think about al
those conplexities and facies and everything el se?

Al you said was, sir, being an experienced deposition
giver, you said, "I agree." And you still do agree to that, do
you not ?

And | ook at the next question before you answer that.
The next question was, "There was no barrier in predevel opment
times, right?" I'msorry, "either."”

And you said, "I agree."

A | had already made my position clear on this, and that is
that | was thinking about some sort -- source -- sone sort of
subsurface geol ogi cal barrier that exists. And ny point was

there is no such subsurface geological barrier, like a wall and
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so forth, but there are nechanisns that inpede the novenent of

water in that particular location, and that's the significant
faci es change that occurs there.

Q And you explained all that in the answer where you say "I

agree"?
A | explained it in the verbiage that | read before that.
Q | see. And you referred to your previous answer when you

said "l agree"? You didn't, did you?

A  W're talking about two different things. W' re talking
about a physical barrier that you want to inpose on me, and |'m
tal king about a lateral change in conposition of the material,
Sir.

Q Ddyougive -- let's try it this way. Dd you say in the

deposition, sir, "I agree"?
A \Well, yes.
Q Thank you.

Now, here's the next question. Under natural
conditions in the Mddle O aiborne Aquifer, every nolecul e of
groundwater in that aquifer, under natural conditions, was

noving to some extent, correct?

A Yes.

Q And that's exactly what you said, and you agree to that?
A Yes.

Q Gkay. Fine.

Now, a couple of nore points, sir, on a transboundary
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aqui fer, okay? |If you're hurting, I'll stop.

A I'mfine. | just need to stand for a second.

Q kay. You gave the deposition -- the definition, sir, did
you not, on what a transboundary aquifer is when you were
quest i oned?

A | renmenber talking about it, but | don't remenber the
speci fics, though.

Al right. Take a |ook at page 76.

Ckay.

Are you with me?

| am

O » O X O

M. Branson said, "Question: You've heard the term

transboundary' aquifer before?

Your answer was, was it not, if I'mreading it
correctly, "It is not aterml use, but | have heard it,"
correct?

A Correct.
Q Then he said, What do you understand, sir? And ny -- "Wat
do you understand it to nean?"

In other words, M. Branson's not asking a definition
that he created. He is asking your definition. And you said,
"An aquifer that underlies national or international state
boundari es. "

A That's ny statenent.
Q kay. And then he said, "Wen you say 'underlies,' you're
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tal ki ng about physically underlies the geographical extent of

the aquifer?"

Al right. The next question that I want to ask is,
"On the Mddle daiborne,"” which was the next question asked,
"is the Mddle Oaiborne," said M. Branson, "a transboundary
aqui fer?"

Now, by "transboundary,"” you defined it as an aquifer
that underlies national or international state boundaries.

A national state boundary would certainly be the
boundary between Tennessee and M ssissippi, right?
A Yes.
Q GCkay. And then he says, "Is the Mddle O aiborne a
transboundary aquifer? That's the aquifer we're talking
about . "

And you said, "The Mddle O aiborne underlies nultiple
states in this region."

That's correct, isn't i1t?

A Yes, that's what | said.

Q Sir?

A That's what | said.

Q M question was not what you said. That's correct, isn't
it?

A The Mddle Caiborne, | said then and I'll say now,

underlies multiple states.
Q Thank you.
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And then the question was, "It does neet your

under st andi ng of what a transboundary aquifer is?"

And your answer was, "If a transboundary aquifer is
sinmply one that is defined as a physical aquifer system
underlying multiple states, then the Mddle O aiborne fits the
definition of a transboundary aquifer."

You agree with that, right?

A | made that statenent.

Q GCkay. Well, you wouldn't have nade a statenent under oath
if you didn't agree with it, would you, sir?

A Wll, I"'msaying in that statement that a trans- -- if a
transboundary aquifer has no other characteristics than it
sinmply occurs beneath multiple states, thenit's a
transboundary aquifer because it meets that single criteria.

Q Al right. And the Mddle Caiborne is one such?

A It underlies multiple states.

Q And the Mddle daiborne, therefore, is one such aquifer?

MR ELLINGBURG (hjection to form He's answered the
questi on.

MR L. BEARMAN. | can't get an answer, if the Court
pl ease.

THE COURT: Overruled. He can answer it again.

THE WTNESS: The question is?

BY MR L. BEARMAN:
Q And the Mddle O aiborne Aquifer is one such transboundary
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aquifer, as you defined it?

A I'll repeat ny statenent. |f a transboundary aquifer is
sinply one that is defined as an aquifer systemthat underlies
multiple states, if that's the definition, then the Mddle

Cl aiborne fits the definition of a transboundary aquifer.

Q Thank you, sir.

Now, finally -- finally, you agree, do you not, that
the Menphis-Sparta Aquifer would be a najor water-producing
aqui fer systemin the Menphis -- I'msorry, in the
M ssi ssi ppi - Tennessee border region because the citizens of
Tennessee rely on that for a public water source, right?

A Yes.
Q But you not only said yes, sir, you said, "as do citizens
of M ssissippi and other areas," correct?
A Yes. Ctizens in Mssissippi and other areas do rely on
parts of the Mddle Caiborne Aquifer Hydrologic Unit.
Q And then the question was, "Including Arkansas?"
And your answer was?
A "Yes."

MR, ELLINGBURG  Excuse me. Could you please help me
again catch up with where you are?

MR. L. BEARMAN. 245,

MR, ELLINGBURG | see. You junped from page
70-sonet hing to 245.

MR L. BEARVAN. One second, Your Honor.
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|"msorry. | apologize. Thank you.

THE COURT: Does M ssissippi have any redirect?
MR ELLINGBURG  Yes, Your Honor.
REDI RECT- EXAM NATI ON
BY MR ELLI NGBURG
Q W should be finished soon, Dr. Spruill
A Oh, good. If we finish on Friday, | vote for Bearman for
president. Of the record.

MR L. BEARMAN. Your Honor, if nomnated, | wll not
accept, and if elected, I will not serve.

THE COURT: There you go.

THE WTNESS: That's good.

BY MR ELLI NGBURG
Q That encourages ne.
Dr. Spruill --
A Yes.
Q ~-- you were -- I'mgoing back to M. Branson's exam nati on,
and 1'mgoing to hit a few points.

You were asked a | ot of questions going back to this
whol e question about whether the Mddle -- the Menphis Sand
Aqui fer and the Sparta Aquifer are, in fact, distinct aquifers
within a larger system is that correct?

A That's correct.
Q GCkay. Now, to put that in some context, the -- would you

pul |l up slide 21?
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So he showed you this figure, right? M. Branson

now, are we there now? Now, this is --

MR, BRANSON: nbjection. | did not showthis slide to
himso --

MR ELLINGBURG No, you didn't, but it addresses your
I ssue. And the issue is what we're tal king about.
BY MR ELLI NGBURG
Q So ny question is, we |ooked at that earlier. Is that a
table fromthe MERAS report prepared by the US Geol ogi cal
Survey, | believe in 20097
A Yes, it is.
Q Does that report show that there are separate aquifers
within the larger hydrogeol ogical units?

MR BRANSON: (bjection. Leading.

MR ELLINGBURG No, it's a question.

THE COURT: (kay. Just ask himwhat it shows there.
BY MR ELLI NGBURG
Q Gkay. What does that showw th regard to aquifers?
A This diagramshows a | ot of information about geol ogic
units, but with -- specifically with respect to aquifers, it
shows that within the Mssissippi Enbaynent region, there are
multiple aquifers that are referred to as aquifer units that
are hydrogeol ogi ¢ units.
Q And what does it showw th regard to what appears in

Tennessee and what appears in M ssissippi.
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A In Tennessee, it shows several different aquifer units and

confining units in both Tennessee and M ssi ssi ppi.

Are you asking specifically with respect to --
Q Is there a difference in the aquifers found in the two
states?
A Yes.
Q What is it?
A There are lots of different exanples of different
formations that make up the sane aquifer -- make up the sane
aquifer unit. For exanple, in Tennessee, there's a formation
called the Flower Island. Simlarly, there is an
undi fferentiated one because they've not been able to describe
It yet. And | can't begin to pronounce that word, but I'lI
take a stab at it. | won't take a stab at it; I'Il spell it.
HAT-CGHE-T-1-GB-E fornmation.
Q In Mssissippi?
A In Alabama. And | pointed out that the simlar formations
are undifferentiated, not been able to subdivide themyet into
the State of Mssissippi. And other exanples certainly exist
t hroughout the systemcalled the M ssissippi Enbaynent
Hydr ol ogi ¢ System

Q Does this show a Lower C ai borne Aquifer?

A Yes.
Q And where does it show it?
A It shows it on -- in the colum |abel ed "Hydrogeol ogic
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Units, Lower O aiborne Aquifer."

Q And do you see that in Tennessee?

A M opinion is that you definitely do not see that in
Tennessee.

Q Thank you.

Now, if you would, go to the next slide. That is --

woul d be 26, | think.
A Yes.
Q Now, thisis the slide we |ooked at earlier.
Can you blow up the text up in the left-hand corner?
Can you read that? | thought we could blow it up.
A Yes.
Q \What does it say?
A It says, "The approximte" -- are you tal king about the
expl anation?
Q Yes, sir.
A The approximate area of outcrop of the Sparta Sand or
Menphis Aquifer outcrop, areas covered by quaternary deposits
in places, that's the first pattern, which would be indicative
of this pattern.

And then it says, for the next pattern which is shown
there, and it's shown as this linear feature paralleling just
south of the Tennessee-M ssissippi border. And the verbiage
associated wth it says, "To the best of ny ability,

approxi mate zone of transition where Cane River fornmation or
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equi val ents change facies fromclay to sand. Zone marks

southern limt of Menphis Aquifer."

Q Gkay. Now, would you point to where the southern limt of
t he Menphis Aquifer is?

A The southern [imt of the Menphis Aquifer is this facies
change, which, remenber, is a change in the subsurface of
materials fromone conposition to materials of another

conposi tion.

Q Thank you. One nonent.

Now, have you seen any USGS docunentation that would
deject that there is not a separate Sparta or Lower C aiborne
Confining Unit in the State of M ssissippi?

MR BRANSON:  (nbjection. Leading.

THE COURT: Overruled. You nay answer the question.

THE WTNESS: The -- the literature is quite clear
that there is a Lower Caiborne Aquifer and a Lower C ai borne
Confining Layer in the State of Mssissippi that covers a |arge
ar ea.

BY MR ELLI NGBURG

Q Does it appear in Tennessee?
A No.

Q Thank you.

Now, | don't have it, but you may recall that counse
for Tennessee put up a slide where they had circled in red and

put some large letters and said these are the observation wells
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with regard to the Criner and Parks report.

Do you recall that?
A Yes, | do.
Q And you were asked a ot of questions about whether you had
verified the accuracy of everything in Criner and Parks.

Do you recall that?

A Yes.

Q Is it unconmon for any expert to rely on published
scientific information provided by the United States Geol ogi cal
Survey?

A M opinion of the US Geol ogical Survey is high. | hold
themin phenomenal |y high regard. | understand the conplexity
of their process of data evaluation, report witing, and
review, and | sinply trust what | see fromthat organization
more than any other organization that exists to do this kind of
work, not just in this country but in the world.

Q Thank you.

Now |' m going to show you sonething. You were shown
one -- a blowp of one slide out of the Criner and Parks
report. And I'mgoing to hand you a copy of that report, which
is Exhibit J24.

Do you have it already?

A | think so.
Q Do you have a copy of it?

A I'mlooking. Just a second. |Is it a specific figure from
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It?
Q No, just the report itself.
A | have J22, J59, J58.
Q You don't have J24 in front of you? Gkay. That's fine.
A | do not.

MR ELLINGBURG May | approach the w tness, Your
Honor ?

THE COURT: Yes, you nay.

MR ELLINGBURG  Thank you.
BY MR ELLI NGBURG
Q I'mgoing to hand you a copy of J24, and I'd Iike you just
to take a noment and look at it and tell ne if there is any
basi s, other than those four observation wells, in this report
for the conclusions reached by Criner and Parks, including past
studies, if there are any.

MR, BRANSON:  Your Honor, it just |ooks like
M. Ellingburg is handing hima narked-up copy that has sticky
not es.

THE COURT: You can come over here and look at it if
you want to.

MR ELLINGBURG It isn't marked. | wll direct you

to page 10.
THE COURT: Let himlook at it.
MR BRANSON. Well, | have an absolutely clean version

of Criner and Parks.
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MR ELLINGBURG So do |I.
MR. BRANSON: So there's no markings on there?
MR ELLINGBURG No, sir. That wouldn't be right to

do that.

MR BRANSON:  Ckay.

THE COURT: (Ckay. You may ask the question.
BY MR ELLI NGBURG
Q I'mgoing to ask you to read the paragraph on page 10 that
starts with "This report reviews."
A "This report reviews the historic changes of water |evels
in the Menphis area with enphasis on the period after 1960. |t
al so presents information on punpage fromthe Menphis Sand
since 1886 and fromthe Fort Pillow Sand since 1924, and it
di scusses the rel ationship between punping rate and water |evel
decline to 1975. The report is intended to provide basic data
and interpretive information for use by water nanagers,
pl anners, and ot her persons interested in the groundwater
resource and to update prior publications discussing the water
| evel changes in the Menphis area.”
Q Thank you.

It says "update prior publications.” And does it
i dentify any specifically?
A "Ceneral aspects of the aquifer systens in the Menphis area
are described or discussed in reports by Schnei der and
Cushing -- that's with a C -- 1948; Criner and Arnstrong, 1958,
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Criner, Son, and Nynman, 1964; and Bell and Nyman, 1968, "and

other reports which contain pertinent information about punping
rates and water |levels where the principal aquifers are
included in the selected references.”
Q And I"'mgoing to just ask you to | ook at page 32 and 33 and
tell me if that's a list of selected references referred to by
the author of that report -- of the authors of that report that
are supporting and providing information for their conclusions?
A Yes.
Q Gkay. Thank you.

Now | ' m going to ask another question or two, and then
' mgoing to nove on

Now, is it uncommon for the USGS to build on their
past studies in a specific area rather than just starting all
over again?
A It would not be uncormon. It would be -- in ny opinion, it
woul d be expected of their behavior.
Q Is it a fact that, based on the published reports, the USGS
has been collecting water data fromthe Menphis Sand, the
500- Foot Sand, since the early 1900s?

MR, BRANSON: bjection. Leading, Your Honor.

THE COURT: Well, overruled. You may answer the
questi on.

THE WTNESS: Yes. |'ve seen even in that |ist of

sel ected references data that support their involvenment for a
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| ong period of tine.

BY MR ELLI NGBURG

Q And just to make the point, and | believe the text of this
report refers to earlier, but could you tell me what the
citation is with regard to Wells in 19317

A The specific reference is Wlls, F.G The publish date
woul d be 1931, "A Prelimnary Report on the Artesian Water
Supply of Menphis, Tennessee." |It's a US Geol ogical Survey
wat er supply paper, 638-A, 34 pages in |ength.

Q Thank you.

Now, do you know whet her Criner and Parks' work was
| ater rejected by any other USGS groundwater hydrol ogists
studyi ng the groundwater systemin the Menphis area?

A |'ve seen no evidence to support that statenent.

Q Now, do you know if it's been subsequently cited by other
USGS of ficial reports?

A Yes.

MR ELLINGBURG Josh, | have a few marked here. Do
you have one | could just show himand give back to you?
BY MR ELLI NGBURG
Q Dr. Spruill, I'mgoing to show you a report that's been
mar ked as Joint Exhibit 10, which is titled "Digita
G oundwat er Model of the Menphis Sand and Equival ent Units,
Tennessee, Arkansas, and M ssissippi."

| believe we've referred to that before, but | only
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want to ask you one question about this one. Ckay?

A Ckay.
Q Wuld you please turn to page 267?
A |s that J26 or their page 267
Q It's J10, page 26 of 80.
A | see it now. | understand. | found that page.
Q Gkay. Thank you.
Wul d you just read for us the final paragraph on that
page?

A You're tal king about page 26 of 807?

Q Yes, sir, where it starts wth "Transient conditions."

A That paragraph reads, "Transient conditions associated with
punpi ng are thought to have dom nated the system since 1886
when the first wells were drilled and punped. From 1886 to
1975, punpage at Menphis has gone down to the origina
potentionetric surface by as much as 150 feet and the najor
punpi ng center and reversed the original gradient which was to
the west (Criner and Parks, 1976). Flow that noved through the
area towards natural discharge points to the south and west
before 1886 is now diverted and captured by punpage at

Menphi s. "

Q So at least at this point in tine, the Criner and Parks

paper you were cross-examned on still is being accepted.
That's 1981, right?
A Correct.
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MR BRANSON: (nbjection. Leading.

THE COURT: Overruled. Don't |ead your w tness.

MR. ELLINGBURG. Thank you.
BY MR ELLI NGBURG
Q One nore on this. Dr. Spruill, I'mgoing to hand you
Exhibit J15. And | believe this has al so been di scussed during
your testinony, but 1'd just like to ask you one question about
it.

Do you want this back?

Q O a couple of questions, actually. One is not true.
First, what is the date of this report?

A The year 2001.

Q So this was published in 2001; is that correct?

A That's correct.

Q Now, if you would, look over to page 10 of 64 of J15.

A | found page 10 of 64.

(kay. Do you see an area that starts "Previous
I nvestigations"?
A Yes.
Q Now, do you see the -- and |'mnot asking you to read it
all, but do you see a list of prior USGS investigations in this
area that this report is building on?
A Yes.
Q GCkay. And anong that |ist of reports, do you see Criner

and Par ks?
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A | see Criner and Parks, 1976, and Parks and others -- and

other authors combined. But | see Criner and Parks in 1976
|isted.
Q Thank you.

So is that the procedure that was -- is generally
fol lowed by United States Geol ogical Survey now for decades?
A That woul d be my understandi ng of how they work, having
studied with a USGS hydrogeol ogi st .
Q Do they have any particular high standards of what they
will allowto be published based on the work they do?
A Again, | have phenonmenal confidence in them and | believe
they have -- their standards are the highest caliber
| magi nabl e.
Q Thank you.

And if you would, turn to page 61 of 64 of that
report, if |'mlooking at the right one.

Have you found it?
A Yes, | have.
Q Now, in the lower right-hand corner, it starts off wth
"Sel ected references.”

Do you see that?
A Yes, | do.
Q And could you tell us, just so we can understand, what the
US Geol ogi cal Survey uses as support for their papers and their

publications? Essentially, how many pages do we have of
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reports?

A So on page 61, roughly a fourth of a page of references, a
full page on 62, a full page on 63, and 80 percent of a page on
64.

Q And we're tal king about two colums, right?

A W're tal king about two colums on three of the four pages.
Q Thank you.

Now, you've been asked a fair nunber of questions
about this physical boundary that exists or does not exist or,
for that matter, any inpedinent at all at the
M ssi ssi ppi - Tennessee border. And | believe that you have
clearly testified that sonme water noves across the border,
right?

That sonme water --

Some water is noving across the border?

| have.

Mol ecul es, we tal ked about nol ecul es this norning.

Yes.

o » O > O »

(kay. There is -- but you've said there are differences in
the geology within that area of the facies change fromnorth in
Menphis; is that correct?

A Correct.

Q Ckay. Wy are those differences inportant, briefly?

A kay. The inportance of those differences are, or the

i mportance is, that a change fromnore perneable material to
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| ower perneable material, facilitated by a reduction in grain

size fromnorth to south and an increase in clay content in the
aqui fer systemfromnorth to south, results in a reduced
capacity of the groundwater systemto transmt water. It slows
it down.

And so, to ne, that's a formof a barrier. But | felt
like there was sonme discussion about things like this. The
geol ogi sts know how to put in a physical barrier. W can call
themgrout barriers. | wanted to make sure we weren't talking
about that. There's no sort of man-nade barrier there.

There's a transition in aquifer materials to the south.
Q Thank you.

Now, what determnes the natural direction and flow of
groundwater within a specific area where there is no punping?
So on a high level, what determ nes that?

A The conposition of the materials will help to determne the
rate of flow, and the inclination of the aquifer systemand the
configuration of |ayers above and below it relative to the
recharge area control, in large part, the direction and
gradients of the groundwater flow.

Q Is what you have determned in your studies with regard to
the conposition of the earth beneath the surface in the Mddle
Cl aiborne -- | mean, in the confined Sparta Sand in M ssi ssi ppi
and the Menphis Sand in a little bit of Mssissippi, is that

consistent with the direction of groundwater flow that you have
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seen in the USGS reports?

A Yes.

MR, BRANSON: (nbjection. Leading.

THE COURT: Well, overruled. You may answer.
BY MR ELLI NGBURG
Q Now, the fact there's no hydrological barrier there neans
it's possible to punp water out of M ssissippi by reducing the
pressure significantly within those two formations, isn't it?

MR, BRANSON. (bjection. Again, I'msorry, Your
Honor, but he's | eading.

THE COURT: Don't |ead your witness.

MR ELLINGBURG Thank you, Your Honor. | was just
trying to hurry us along to make everybody happy.

THE COURT: | understand.

THE WTNESS: Especially ne.
BY MR ELLI NGBURG
Q Especially you.

Wuld it be possible to punp water out of M ssissippi
Into Tennessee if there were a conplete physical barrier, |ike
a Geat Wll of China, below the ground?
A Not as long as it was intact.
Q Gkay. So this hydrogeol ogic connection they' re talking
about, how does that relate to making it possible for sonmeone
I n Tennessee to punp water across the state [ine or vice versa?

A In spite of the fact that the -- in ny opinion, the
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aqui fers are different because they have different

characteristics, there is a transition zone there in the
conmposition of the materials; hence, a change in the
perneability of the materials, so there's not a preclusion of
water. There's a change in the ability of that aquifer zone in
that part of the world to transmt water.
Q Thank you.

So it makes it possible to punp it into Tennessee from
M ssi ssi ppi ?
A It certainly does.
Q Thank you.

Now, you've made this conment several times, so |'m
only going to ask it once, and you just give a short answer.

Assum ng a nol ecul e of water, which was the reference
used by M. Branson, enters into the confined portion of the
Sparta Sand in Mssissippi, or even that little bit of the
Menphis Sand in M ssissippi, howlong would it take that
particle of water to followits natural flow path and
ultimately be di scharged?
A 1've stated already that groundwater velocities are in the
order of a few inches per day, and so given the particular flow
path that you're tal king about through the aquifer and then
upward across any confining |ayers along the axis of the
M ssi ssi ppi Embaynment, it could take literally thousands of

years for that water nolecule to conplete that travel path.
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Q Now, each of those individual nolecules wouldn't follow

exactly the sane path, would it?

A Simlar, but not exactly the same paths.

Q And why is that?

A That's because the groundwater systemis conplex, and there

are lots of fine-grain particles there that are incredibly

small. They all can't follow the sane flow path. They have to

diverge and go downgrade in the direction of the decreasing

total hydraulic head.

Q Now, M. Branson used the phrase in one of his questions,

and | want to nmake sure that phrase isn't taken out of context.
s the groundwater within the State of M ssissippi

that is at issue in this case in the confined aquifer, is it a

body of water?

A | think that's a terrible way to describe the groundwater

system A body of water gives the connotation of a |ake, a

pond, a river, and so it's not a body of water. |[It's an anmount

of water stored in the pore spaces of the naturally-occurring

sedimentary materials that make up that part of the system

Q Does that water residing under pressure in the confined

aqui fer have any role in what's going on at the surface? |

mean, does it -- is it part of the earth?
A It's absolutely a fundamental part of the earth. |'mnot
sure what you're asking ne. |'msorry.

Q Well, okay. So you nentioned earlier that, if you take al
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the water out of it, what do you have?

A If you take the water out of an aquifer, you have a
formation, a geol ogical formation, not an aquifer, because an
aquifer is a group of sone sort of material that can transm't
usable quantities of water. So an aquifer is a two-part thing.
Take the water away, you no |onger have an aquifer; you have a
formation, a geol ogical formation.
Q Thank you.

And the -- the water is what we're tal king about in
terms of hydrogeology in this case, is it not?
A The water is a resource, fromny perspective, because it's
what we consume. [It's what you can use an aquifer for is the
water. A 500-foot-deep | ayer of sand that has no water in it
doesn't -- is not nuch of a resource unless you can drill and
mne at those depths. The resource is the water in the
aqui fer.
Q Now, your testinony has been directed to the science -- or
has your testinony been directed to the science of geol ogy and
hydr ol ogy?
A Yes.
Q Do you consider yourself qualified to give any |ega
opi ni ons?
A No.

MR ELLINGBURG That's it. W thank you. W have

completed with this wtness.
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THE COURT: (kay. Any recross?

MR, BRANSON:  Just very briefly, Your Honor, if | may.
RECROSS- EXAM NATI ON
BY MR BRANSON:
Q Dr. Spruill, whenever you're ready.
A |'mready.
Q kay. Do you recall when M. Ellingburg just asked you
about what you have terned the Lower C aiborne Aquifer,
correct?
A The Lower C aiborne Aquifer.
Q You recall that testinmony, correct?
A Yes. Yes.
Q MGNdoes not have any wel|l screens that are touching the
Lower O ai borne Aquifer, as you framed it, correct?
A It doesn't exist in that part of the world.
Q So the answer is no?
A The answer is no.
Q MGWNis punping, for purposes of this case, out of the
M ddl e C ai borne Aquifer, correct?
A Yes.
Q And there's no barrier, again, that's going to block water
fromflow ng fromwat you ve termed the Lower O aiborne
Aquifer into what you've termed the M ddle C ai borne Aquifer,
correct?

A There's no barrier that will prevent it fromflow ng.
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Q And the same -- the converse is true as well. There's no

barrier that would prevent flow naturally fromgoing fromthe
M ddl e O ai borne Aquifer into what you' ve termed the Lower
( ai borne Aquifer, correct?
A There's nothing that prevents it fromflow ng.
Q Either direction, fromthe Mddle O aiborne Aquifer to the
Lower C ai borne Aquifer or vice versa?
A Correct.
Q Dr. Spruill, I'dlike to put plaintiff's slide 26, our
slide 16, back up. And let's blowit up, and let's |ook at the
Reed in 1972 map.

Do you see that, Dr. Spruill? And do you recall your
testimony about it?
A Yes.
Q Now, | want to focus on what you called the facies change,
which is that gray horizontal line. If we can zoomin a little
bit. It's south of the state border

Do you see that?
A Yes.
Q Onthis chart, that facies transition zone, as Reed has
depicted it, is entirely south of the M ssissippi-Tennessee
state line, correct?
A That's what's shown on this diagram
Q And, Dr. Spruill, when you drew the transition zone earlier

in your chart over here, you also drew the transition zone as
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south of the Tennessee-M ssissippi border, correct?

A Yeah. | sketched it that way and indicated that it's based
on this general concept of a facies change in the subsurface,
which is not a sharp line but, rather, a transition fromone
material to the other so that this is not a sharp boundary.

Q It's not a sharp boundary, but that's why you created the
transition zone on your chart, the two green diagonal |ines at
the top, to depict that zone of transition, correct?

A Yes.

Q And that zone of transition, as you drew it on your own
chart, is entirely south of the Tennessee-M ssissippi state
border, correct?

A On this particular figure.

Q And on the chart that you drew in this courtroonf

A \Well, | have it slightly south of the M ssissippi-Tennessee
bor der.

Q So the answer is yes, the way you drew it, the transition
zone, inits entirety, is south of the border?

A The way | drewit.

Q So according to Reed, which we have on the screen here,
believe you testified, in your view, at least in this
evidentiary hearing today, that the portion of this Mddle

( ai borne Aquifer that's north of the facies change, you've
cal led that the Menphis Aquifer, correct?

A Yes.
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Q And even if you accept for a second that the Menphis

aquifer is separate fromthe Sparta, according to Reed's
figure, the Menphis Aquifer also crosses state lines, correct?
A According to this diagram yes. In other nore recent

work -- | believe it's nore recent work -- detailed -- nore
detail ed maps of the thickness of the Sparta and Menphis show
the line essentially at the border, sometines crossing the
border. So | just try to enphasize that.

This is sonething that's occurring in the subsurface
that is a transition zone over some distance, and geol ogists
just see it as what it is, like facies change fromone material
to another that occurs over sone reasonable horizonta
di st ance.

Q And according to Reed, that transition zone occurs south of
t he border, correct?

A According to Reed, that's where it occurs.

Q And Reed worked for the USGS, correct?

A Yes.

Q And you have opined at sone length that you trust what the
USGS does, correct?

A That doesn't mean that interpretations can't change and
become refined, but | trust the USGS at the tine.

Q But you acknow edge, for exanple, that the interpretation
the USGS m ght have had in 1976 m ght change over time as newer

data becone avail able, correct?
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A It can change subtly. It changed subtly, especially in

this area, according to the data |'ve seen.
Q And you have not seen any data, Dr. Spruill, that woul d
suggest there's a hard facies change |ine between the
M ssi ssi ppi - Tennessee boundary?
A That's not what a facies lineis, sir.
Q Correct. So you have not seen any at the state boundary,
correct?
A Yes.
Q M. Ellingburg had you read a series of reports on page 10
of that article, Schneider and Cushing; Criner and Arnstrong;
and Criner, Son & Nyman, and Bell and Nyman.

Do you renenber reading that?
A | do.
Q You hadn't reviewed any of those articles for the purpose
of evaluating Criner and Parks' predevel opnent map, have you?
A | don't recall doing that.
Q You didn't nention any of those papers at your deposition,
did you?
A | don't think so.
Q You didn't cite themin your expert reports, did you?
A No.
Q On page 10 of that article that M. Ellingburg had you
read, Criner and Parks don't say anything about predevel opnent

groundwat er flows, do they?
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| don't renenber.

Vell, you can refresh your menory if you'd |ike.
Someone wi Il have to give me the article.

Here you go. |'ve got a fresh copy for you, Dr. Spruill

> O > O >

So can you repeat the question?
Sure. On page 10, which M. Ellingburg had you read a
| aundry list of citations, that page does not discuss the
speci fic predevel opnent potentionetric surface that we have put
up on the screen today?

MR ELLINGBURG (hjection to form (Cbjection to |
don't understand what he neans by "put up on the screen.”

MR, BRANSON: That's what |'ve put on the screen right
now.

THE COURT: If the witness doesn't know, he can say
so. |If he does, he nay answer.
BY MR BRANSON:
Do you renmenber discussing this map, Dr. Spruill?
| do, yes.
This is the predevel opnent equi potential surface?
Yes.

Do you have any idea whether any of those citations

=0 >0 >0

El i ngburg had you read in court say anything about this
specific figure?
A | wouldn't -- | would have to really dig into it to answer

a question |ike that.
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And you have not dug into it, correct?

What ?

And you have not dug into it, correct?

> O » O

| didn't say that. | would just have to dig into it to
refresh ny menory of what data he used to generate this report,
this particular figure. So hold on while --

| don't see any reference to use of a previous report
to generate the figure that you're show ng by Criner and Parks,
1976.
Q So of all of the citations M. Ellingburg asked you to
read, you have no idea whether anything in there supports the
figure that | put on the screen, do you?
A Well, none of this work is done in a vacuum Al of these
that USGS geol ogists rely on know edge gained in previous
reports to help themdo the things they're doing now So it's
not |ike they've wal ked out there and they didn't know anyt hing
and they didn't focus on any reports that were in the past.

But to answer your question, | don't know if he used
specific reports done in the past to generate this figure.
Q And, conversely, you also don't know whet her anything in
any of those reports you cited say anything about the
predevel opment equi potential surface of this region that we
have on the screen, do you?
A No.
Q Dr. Spruill, you also discussed a Joint Exhibit 10 in
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response to M. Ellingburg just now. This was the Brahana

paper entitled "Digital Goundwater Mdel of the Menphis Sand
and Equivalent Units."

Do you recall that testinony?
A Yes. Yes.
Q This was not on your reference list in either of your
expert reports either, was it?
A Brahana?
Q This specific Brahana paper that he had you read, Joint
Exhi bit 10.
Could I see it, please?
Yeah. Unfortunately, this is ny only copy because | --
"1l give it back.
|'msure you've got it in there.
No, | think they took it back

That's fine. Take a | ook.

O > O > O »

You can keep that, Dr. Spruill. | procured nyself
anot her one.

This wasn't in your reference list in your expert
reports, was it?
A | don't think so.
Q So you didn't reviewthis in connection with eval uating
Criner and Parks' predevel opnent nap, did you?
A No.

Q So what you were doing earlier on redirect, you were just
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front of you, correct?

A | was answering M. Ellingburg s question

Q Dr. Spruill, you never worked at the USGS before, have you?
A No.

Q | also want to now focus on Joint Exhibit 15. That's the

ot her Brahana paper, the 2001 paper that M. Ellingburg placed
in front of you on redirect.

Do you recall that testinony?
A  |I'msorry. \Wich paper now?
Q Joint Exhibit 15, the Brahana and Brashears 2001 -- you got
it?
A Unh-huh. kay.
Q Do you know, Dr. Spruill, what Brahana and Brashears say
about the reliability of Criner and Parks' predevel opnent
equi potential map in this paper?
A | do not.
Q kay. That's -- that's ny only question on that.
A Ckay.

MR BRANSON: | think that's it, Your Honor. |
appreciate it.

THE COURT: We'll take a short recess before we go on.
W'l | take a recess.

(A recess was taken.)

THE CLERK: Al rise. The Court will be back in
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session. You may be seated. 57

THE COURT: Al right. Wo is our witness?

MR, McMULLAN: Yes. The State of Mssissippi calls
Dave W ey.

THE COURT: Ckay. Everybody finished wth Dr,
Spruill?

MR ELLINGBURG  Yes, Your Honor.

MR. BRANSON:  Yes, Your Honor.

MR D. BEARMAN. Yes. [|'msorry, Your Honor.

MR McMULLAN.  May it please the Court. Your Honor,
my nane is David McMullan. |'ve not yet spoken, | believe, in

court today. | wanted to introduce nyself.

THE COURT: (kay. dad to have you?

MR McMULLAN:  Thank you.

DAVI D W LEY,
havi ng been first duly sworn, was exam ned and testified as
foll ows:
DI RECT EXAM NATI ON

BY MR McMJULLAN:
Q M. Wley, can you hear ne okay?
A Yes, | can.
Q kay. |If you cannot at some point, please tell me. W're
all here to hear your very inportant testinmony, so it's clearly
| mportant that we hear what you have to say. So take it slow,

take it easy, and make sure that what you say can be heard in
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t he courtroom

M. Wley, what's your full legal nane, sir?

A David Allen WIey.
Q \Wat do you go by?
A Dave nost of the tine.

And if | may, | may address you as Dave at times, and |
don't mean any disrespect to the Court, but | may refer to you
as Dave.

M. Wley, tell nme where you're from
A | live in Denton, Florida, which is near St. Petersburg,
Fl ori da.
Q And tell me, are you married?
A Yes.
Q And | understand you have another passion in your life that
may involve cycling; is that correct?
A Yes, | did, until about seven or eight nonths ago.
Q And are you okay to make it through and sit and deliver
your testinony today in spite of that injury?
A Yes.
Q If at any point in time you becone unconfortable and you
need to take a rest or stand up, will you please et us know.
|"'msure the Court will allowthat. Ckay?
A Ckay.
Q M. Wley, tell us, where do you work?
A | work for WP USA.
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That's a mouthful. What i s WeP USA?

It's an international engineering consulting firm

Tell ne the types of work that the firm handl es.

> O » O

The firmhandles a variety of work, from-- anywhere from
transportation consulting, design and consulting, to water and
envi ronmental consul ting.

Q Yes, sir. What is your title with the conpany?

A | amthe Tanpa area manager for the water and environnment
group.

Q Al right. And how |ong have you been w th WSP?

A It's alittle nore than a year and a half. WP acquired ny
old firm Leggette Brashears & G aham in August of 2017.

Q Al right. Tell us about Leggette Brashears. Wat was
Leggette Brashears?

A Leggette, Brashears & Grahamwas a groundwater consulting
firmthat had been in existence since about 1944 that

speci alized in groundwater consulting, and |'ve been working
with that firmsince 1985

Q Ckay. 1985. Wre you with Leggette Brashears when you
first started working on this case in 20067 |s that right?

A Yes.

Ckay. And were you a partner at Leggette Brashears?

Yes, | was.

Did you manage others at Leggette Brashears --

> O » O

' msorry?
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Q -- did you manage ot her personnel at Leggette Brashears? 00
A Yes.

Q As part of your work?

A Yes.

Q And your title, again, was what at Leggette Brashears?

A Well, | was a principal in charge.

Q ay.

A Senior vice president, |ike being an owner.

And as far as your area of expertise while you were with
Leggette & Brashears, what is that area or what are those
areas?

A Goundwater consulting.

Q GCkay. Are you a registered professional geol ogist?

A Yes, | am in the state of Florida and several other

st at es.

Q Are you licensed or -- licensed as a professional geol ogi st
I n Tennessee?

A No. Oh, I'msorry. Yes.

Q GCkay. | know you have an aversion to associating with
Tennessee at the nonent, but let's just go with it.

Neverthel ess, tell ne alittle bit about -- we've
heard sone discussion in court, and | know you were present for
sone of the testinony and the opening statenents.

We've heard a | ot about hydrogeology. 1'd like for

you to remnd the Court what your view of what that discipline
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I's. Wat is hydrogeol ogy?

A It'sthe -- it's the -- with respect to the discipline of
geol ogy and the science of geol ogy, hydrogeol ogy specializes in
the study of groundwater within geologic systens.

Q And when you say "w thin geologic systens," are you
including in that definition of hydrogeol ogy both groundwat er
and surface water?
A Yes.
Q GCkay. And tell me about or, nore accurately, tell all of
us about your duties presently at WEP as a hydrogeol ogi st ?
A Well, ny first duty, I'"'mmanaging the staff in the Tanpa
area in the water and environnental division, but ny
responsibilities are to get work and do work.
Q GCkay. W do you get work fromand do work for?
A Wth respect to our water resources work --
Q Yes, sir.
A -- many of the clients are nunicipalities, water agencies.
And there's quite a bit of private industry.

The environnental work, nostly private industry, but
al so wth municipalities.
Q GCkay. That's who you get the work fromor you seek to get
work from

VWat kind of work do you do for those entities, in a
little nore specific -- alittle nore detail?

A For exanple, with respect to municipality water utility
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departments, we help them devel op, permt, design, manage their

well fields or groundwater systens in their well fields.

Q Wuld that include -- do you do any advising of those
entities wth respect to how they operate water systens?

A Yes.

Q Do you do any work with respect to advising those entities
in terms of analyzing prospective or planned groundwater

wi t hdrawal systens?

A Yes.

Q Innore layman's terns, do you talk to your clients about
where to put their wells?

A Some of the clients, yes, they ask us to help themwth the
well field, well location, and design.

Q Yes, sir. And | believe you' ve got in front of you --
don't want to test your nenmory too much unnecessarily.

MR McMULLAN: W have had a submi ssion, Your Honor, a
joint subm ssion of the credentials, including M. Wley's, as
docket 73, | believe. 78 or 73.

BY MR McMJULLAN:

Q But you've got a copy. You've got that in front of you if
you need to reference that, but | want to talk to you a little
bit about sone of the particular projects you' ve been doing or
have done over the course of your career.

So take ne back. So how | ong have you been actually

doing the work you just described of advising clients about
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where to put well systems, how to operate them and anal yze

those issues? How |long has that been?

THE COURT: Is there any objection to the credentials
of this witness?

MR D. BEARMAN:  No, Your Honor.

MR, McMULLAN:  Your Honor, I'd be happy to tender the
Wi t ness.

MR D. BEARMAN. |'msorry. Your Honor, subject to
our -- we have notions.

You' re asking about the Cv?

THE COURT:  Yes.

MR D. BEARMAN. Not the CV, but we have our pending
motions, SO we reserve.

THE COURT: (kay. You may proceed.

MR, McMULLAN:  Thank you, Your Honor.
BY MR McMJULLAN:
Q Let'stalk alittle bit nore about some of the specific
projects, sone exanples, if you would, of where you have worked
with clients to develop well fields in, | understand, Florida
or other places. Tell us about where you worked.
A Mstly in Florida.
Q \What other states besides -- you nmentioned Tennessee.
You're registered in Tennessee as a |icensed geol ogist. Have
you done work in the area of groundwater well field planning in

states besides Florida?
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A | worked quite a few years back, it was in the -- | think

It was early "90s -- late '80s, early "90s. Assisted the State
of Mssissippi with the state water plan.
Q Al right. And in your career, would you say that the
bal ance of your work in the area of hydrogeol ogy has been nore
towards the groundwater issues or surface-water issues?
A Goundwater issues.
Q Can you -- and we're not going to belabor the point, but a
| ot of us have heard about the differences between groundwater
and surface water.

s it your view that there's sone fundanmenta
differences between issues that are to be analyzed with respect
to groundwat er and surface water?

A It's conpletely different.

Q How so?
A Surface water, you can see it. |It's -- it's exposed. It's
In-- it's contained and it doesn't have to flow through a rock

system|ike groundwater does. So for groundwater, you need to
under stand the hydrogeol ogi c character of the formations that
the water is nmoving through

Q And groundwater?

A Yes.

Q What characteristics would you ascribe to the anal ysis of
groundwat er issues? Is it conplex?

A Ch, very conplex.
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Q Is it nore difficult, in some neans, to neasure what's

happening with groundwater versus surface water?
A Well, they both have their conplications. But there are
certain tools we use to devel op an understandi ng of
hydr ogeol ogi ¢ system or aquifer system such as putting in test
welI's, nmonitor wells, performng some punping tests to neasure
the character of the aquifer system --
Q Yes, sir.
A --in the confined units.
Q And the term"flow' has been used in the courtroomin this
case a nunber of tines. Could you please describe for the
Court and for all of us what you nmean by "flow' in the context
of groundwater versus surface water, generally?
A \Well, groundwater noves very slow. Surface water noves at
a speed of mles per day. \Wereas, groundwater is inches per
day.
Q Yes, sir. Thank you.

And | believe you made reference to working with
clients with regard to groundwater wthdrawal systens.

Did you use that phrase? O maybe |'mthinking about
It. Is that a phrase you've heard before, "groundwater
wi t hdrawal systens"?
A Yes.
Q Wat's alay termfor that?
A The well field.
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Q GCkay. And so you worked with well fields. And are well

fields the principal vehicle which you' ve worked with in terns

of how water is renoved from-- groundwater is renoved from

aqui fers?
A Yes.
Q And your experience with -- in the area of hydrogeol ogy and

working with public entities, do all public entities rely on

surface water?

A No.
Q Do all public entities rely on groundwater?
A No.

Q Let ne back up a little bit, and just from-- and you can
do this frommenory, but you' re welcone to refer back to your
CVif you need to.

Tell us about where you attended coll ege.
A University of South Florida in Tanpa, Florida.
Q GCkay. And what programdid you take, and what degree did
you obtain there?
A Bachelor's degree in geol ogy.
Q And what year did you obtain that?
A 1980.
Q Did you have any coursework in hydrogeol ogy during the
course of your time in college?
A Yes.
Q kay. What types of courses did you have?
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A | took the basic hydrology course that they teach as part

of the curriculumfor geology there.
Q Al right. M. Wley, are you a menber of any professiona
organi zati ons?
A Yes. Anerican Institute of Professional Ceologists, AWM.
Q \Wat is AWW?
A Amrerican Water Wrks Associ ation.
Q Thank you.

A lot of folks hate acronyns, and | do too, so thanks
for explaining that.

Before you worked at Leggette Brashears -- well, |et
me make sure | take this in nore |ogical order.

When you finished your degree at the University of
South Florida, where did you go to work?
A | went to work at the Southwest Florida Water Managenent
District, which is in the Tanpa Bay area.
Q That's a mouthful. | will not use an acronym but nay |
refer to themas Southwest for purposes of ny question?
A Yes.
Q Thank you.

Tel | us about what kind of work that you do at
Sout hwest .
A | worked in the regulatory department, and ny work included
eval uating water-use permt applications for groundwater

W t hdr anal s.
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Q Gkay. I think I skipped over something. Wat is

Sout hwest ?

A Southwest Florida Water Management District is a state
regul atory agency that manages and regul ates the use of water,
whether it's groundwater or surface water. And it's an arm of
the Departnment of Environmental Protection.

Q kay.

A  Wwo is the -- sort of the unbrella agency in the state.

Q Is there a federal agency that does that type of regulatory

work in Florida that's corollary to Southwest?

A No.

Q Ckay. The state handles that?

A Right.

Q Adopts its own laws and regul ati ons, would that be correct?
A That's correct.

And that's how it carried out that function; is that
correct? Using the laws of Florida and regul ations of Florida,
that's what your agency carried out?

A Yes.

Q How many regional agencies are there in Florida?

A Five.

Q And you're one of five. Wiich one of the five are you
with?

A Southwest Florida Water Management District, which it does

have an acronym and they call thenselves SWWWD. The nud
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doesn't relate, but --

Q Okay. Geat. I'mgoing to skip that acronymfor sure.

Al right. And tell us about exactly -- well, not
exactly. Gve us sonme exanples of what your duties were and
how you carried themout at Southwest?

A  Wll, as | mentioned a few mnutes ago, | eval uated

wat er-use permt applications for groundwater w thdrawals, and
many of those that | worked on were nunicipal -- municipa
supply applications for city and county well fields.

Q Al right. And when you worked with Sout hwest, were you
involved in any way with testing wwth regard to groundwater
control ?

A Yes. | was involved with testing design. In some

I nstances we would require the permt applicant to provide
supporting information for their permt application, and if it
was -- especially if it was a new facility. And back in those
days -- that was '80 to '85 -- Florida was growi ng vastly. And
there was a | ot of new devel opnent, so a | ot of new groundwater
suppl i es were being devel oped.

So we were requiring those folks to go out and col |l ect
data by putting in test wells. Then we would require themto
prepare a test plan. We'd review it and approve it and
sonetimes help participate.

Q Were you involved in the perfornmance of testing while you

were w th Sout hwest ?
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A Not directly but indirectly through observation of the

applicants doing their testing.
Q So you would analyze the results of the testing to
determ ne whether it was sufficient?
A Yes.
Q Were you involved in the analysis of the testing to see if
it was rigorous?
A Well, if it net the requirenents that we were -- that were
included in the approved test plan.
Q And you're welcone to refer back to your CV, but | would
like for you to give us just a couple of exanples, if you don't
m nd, of some typical types of projects that you handled while
with Southwest. O you can do it fromnmenory if you' d |ike.
A Wll, the Gty of St. Petersburg has -- had three well
fields that | had to evaluate their -- the permt renewals and
modi fications for those permts. And it actually -- they
were -- they were |looking to re-nanage the well fields. And
there were some politics going on. A new agency was bei ng
i nvented called the West Coast Regional Water Supply Authority,
and they were going to take over those well fields. So | was
in the mddle of evaluating their permts and anongst -- while
this transfer was going on, so that was an interesting --
I nteresting angle there.

There were -- many of the permts | was renew ng at

that time were renewal s and nodifications.
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Q kay.

A But once -- once | left the district, then | got into doing
the work -- you know, doing nore of the design work nyself.

Q Ckay. Let me take you forward in time a bit and ask you
just for maybe one or two exanples of projects that you handl ed
while with Leggette Brashears that involved groundwater.

A Ckay. Probably one of the nore interesting ones recently
was City of Tarpon Springs, which is along the Gulf Coast of
Florida, north of Clearwater, St. Pete.

They were | ooking to devel op a new groundwater supply.
Hi storically, they had been buying water froma regional water
supply. The prices were going up, and they decided they were
going to develop their own supply. They obtained fund -- state
funding that hel ped themdo that or they woul d not have been
able to do it.

But they devel oped a bracki sh groundwater supply, and
| was a project manager at Leggette Brashears & G ahamthat
designed, permtted, tested that project. And it actually --
the permt received objections, and it had to go to an
adm nistrative hearing before a state hearing officer in the
state. | won't get into what the objections were because
it's -- it's really not relevant to anything.

Q Ckay. Let me ask you, if | may, while you're on that
topic, have you testified in relation to groundwater issues as

an expert in any of your prior enployment with Leggette
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Brashears or Sout hwest ?

A Yes. | testified once while I was with the Sout hwest Water
Managenent District in a hearing that involved the renewal of a
major well field by the regional water supply authority, and at
the sane tine a private property owner that was actually

adj acent to that well field that owned a big ranch wanted to
develop his own well field and sell the water to the sane
peopl e that were buying the water fromthe regional authority
wel | field.

So it went to a hearing, and | was evaluating the
permt for the regional well field that was being -- being
renewed, so | testified regarding the renewal of that
particular permt.

Q Wth respect to your work in the area of evaluating

wat er-use permts, did that evaluation include devel opment or
consi deration of safe yields?

A The water managenent district had a set of rule criteria
that every water supplier had to neet, and as we eval uated
permts, we would followthose rule criteriato see if their
punpage -- we'd run groundwater nodels to see if their punpage
would -- and the effects of that punpage woul d nmeet the rule
criteria.

Q And | used the term"safe yield." Perhaps you should tel
us if that has any particular nmeaning in your work.

A Safe yield?
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Q Yes, sir.
A It -- yes, it does. It has -- it could have severa
meani ngs.

Q \Wat was the neaning it was given in terns of the criteria
that you mentioned you applied in evaluating the permtting of
wat er ?
A To either minimze or not inpact itens that were addressed
inthe rule criteria, such as effects on other water users -- |
shoul d say unacceptable effects on other water users;
unacceptabl e effects on wetland systens.

The Tanpa Bay area, especially to the north, is
characterized dramatically with wetlands and | akes, and so
the -- and the groundwater systemis fairly |leaky fromthe
surface, so we had to evaluate effects on wetlands and | akes to
ensure that groundwater w thdrawal s were not exceeding the
requirenents there. So that -- that's where you -- that's
where | would relate safe yield there.
Q Yes, sir. D d you also have occasion, in your work with
those -- with Southwest and with Leggette Brashears, to
eval uate safe yield with respect to inpacts of aquifers?
A As a matter of fact, | mentioned earlier the City of St
Petersburg well fields. | had -- when | was with Leggette
Broshears & Graham | perfornmed a safe yield analysis of one of
their well fields. And, again, it was based on regulatory

criteria fromthe Southwest Water Managenent District to
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determ ne what that safe yield fromthe well field would be.

Q Didthe evaluation in those instances include eval uations
of how much was going to be punped fromthe aquifer?
A Yes.
Q Oher than what you've described, | think you nentioned in
your CV that you'd done some work for other areas. D d you
ment i on Parkl and Springs al ready?
A Yes.
Q And Upper Floridan Aquifer. Have you done any work with
the Upper Floridan Aquifer?
A Pretty nuch all of the work in Florida deals with the Upper
Fl ori dan.
Q So permtting and consideration and the analysis you're
tal king about had to do with aquifers; they all related to the
Upper Floridian?
A Upper Floridan.
Q Upper Floridan. Excuse ne.

In your work in your time with Leggette Brashears and
wi th Sout hwest and now with WSP, have you had occasion to
anal yze the issues relating to groundwater flow?
A Yes.
Q One tine? Many times?
A Pretty nuch everything we do deals with groundwater flow
Q GCkay. And in -- anong the exanples on your CV, are there

any exanples that come to mnd in which you anal yzed fl ow?
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A Well, pretty nuch every permt |'ve worked on, every

muni ci pal water supply systemthat has a well field, we've had
to do groundwater flow nodeling to assess inpacts to nake sure
that we neet rule criteria wth the Sout hwest \Water Managenent
District.
Q Wile you were at Leggette, did you do any work in other
aqui fers outside of Florida? For instance, in North Carolina.
A Yes. Long-termproject in coastal North Carolina. It's a
very |l arge phosphate mning operation, and they -- the mning
operation is -- it's a dry mning operation where |arge
draglines are used to get the ore body out of the earth, which
Is -- | forget the exact depth to the ore body. But there's a
confined aquifer below that ore body, and it's under -- it's
under pressure, so for the mne to be able to safely dry m ne,
they have to de-pressurize the aquifer in the area where
they' re digging.

And we've been hel ping themsince -- well, my forner
boss at Leggette Brashears & Graham was working there in
the '60s, and | inherited that when | came to Leggette,
Brashears & Graham and we were still hel ping them design and
de-pressurizing wells, design and | ocate those wells so they
can adequately pressurize the aquifer. And we do that through
use of groundwater nodels.
Q That was going to be ny next question.

In your work in analyzing groundwater flow, you work
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with nodels. |s there nore than one type of nodel that you

work with? O can you give us an exanple of what you're

tal king about or an explanation of what you're talking about?
Wen you say nodel ing, what do you mean?

A Goundwater flow nodeling, for the nost part, on all these
wat er resource projects. And groundwater nodel, it's a -- it's
a tool that hydrogeol ogi sts and engineers use. It's a conputer
tool with -- made up of mathematical calculations to sinulate a
groundwat er system And it's used -- we devel oped these nodel s
to use to help assess what -- what the groundwater systemis
doing, what's happening to it based on stresses that are placed
on the system

MR, McMULLAN:  Your Honor, if it hasn't already been
admtted, I'd like M. Wley's updated CV to be admtted into
evidence as part of Docket Nunber 73. Any objection to that?

MR. D. BEARMAN. No objection, Your Honor.

THE COURT: Al right. No objection. It may be
entered in.

MR McMULLAN:  Thank you, Your Honor.

MR, BRANSON: Based upon the testinony so far and
based upon the CV, 1'd like to tender Dave Wley as an expert
in the area of geol ogy and hydrogeol ogy.

MR D. BEARVAN. Your Honor, we reserved our
objections in the formof our notions.

THE COURT: Al right.
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MR HLL: Yes, we have the sanme objections. e

THE COURT: | will overrule it for this time but
wi thout prejudice for it to be raised later. So you may
testify as an expert, but you still preserve your objection.
W'll take it up later, if necessary.

MR D. BEARMAN. Thank you, Your Honor.

THE COURT: You nay proceed.

MR, McMULLAN:  Thank you, Your Honor.
BY MR McMJULLAN:
Q Dave -- let me refer to you as M. Wley. ['Il be alittle
more fornal.

Tel | us about how you becane involved in this case,
now, from| understand, 13 years ago?
A Yeah. | believe it was 2006, | was asked to look into this

I ssue with respect to the groundwater conditions in the DeSoto
County, M ssissippi, area.
Q Wo asked you to look into the conditions in the DeSoto
County, M ssissippi area, the best you recall?
A The State of M ssissippi.
Q Thank you.

Before that point in tine, did you have any personal
i nvol venent in any of the issues that have been discussed in
this litigation or that you' ve been asked to give opinions
about ?
A No.
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Q Ckay. And is that correct? |'massumng |I'mcorrect, but

| believe that you or your firmwere retained in 2006. Does
that sound about right?

A | think it was about that time. | don't know the exact
date, but it was 2006. It had to have been 2006 because our
first report was 2007.

Q Yes, sir. And you can put this in lay term nology and not
necessarily in hydrogeol ogical terns.

But can you tell us what M ssissippi asked you to do
when they retained you and asked you to | ook at these issues?
A W were asked to evaluate the groundwater conditions in the
northwest M ssissippi area/DeSoto County area with respect to
punpage com ng from Menphis.

Q \Were you asked to do anything el se when you were initially
retained?

A Yeah. W were asked if we could determ ne how nuch water
that was being captured from M ssissippi by punping in the
Menphi s ar ea.

Q Have you, in the course of your investigation, referred to
the concept of diversion at any point in time?

A Yes.

Q And, if you would, could you explain what diversion nmeans?
A It would be the capture of water from DeSoto County,

M ssi ssi ppi, and inducenment of it to nove into the Menphis area

as a result of groundwater punpage.
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Q Was that the result of any particular condition? Was it a

natural situation or was it unnatural ?

A \Well, of the -- the diversion would be caused by punpi ng,
so that's not a natural situation.

Q Wre you asked to -- excuse me. Were you asked to estinate
how much water had been diverted?

A Yes.

Q Do you recall approximately what period of tine that you
were initially asked to calculate the amount of diverted water
from M ssi ssi ppi ?

A Yes. 1965 originally through 2006. And then eventually

t hrough 2016.

Q And since you've been involved in this case -- and

under stand you' ve been involved since 2006. And over the
course of the 13 years, | understand that you've had nore than
one round, if | can use that term of work that you've done in
the case; is that correct?

A  W've -- we've prepared three different reports.

Q So let me ask you this. In each instance where you
prepared reports, were you able to conplete the assignnents
that you had been given by the State of M ssissippi?

A Yes.

Q Al right. Let me talk to you about, first, the first
round, for lack of a better term the first initial work that
you did in 2007.
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And | think you nentioned that the assignnent was to

eval uate the effects on the groundwater conditions in
M ssi ssippi, particularly in DeSoto County, as a result of
groundwat er punpage by MLGN is that correct?
A Yes.
Q Ckay. Tell us -- and we'll get nore into detail in a few
m nutes, but can you give us a 30,000-foot explanation as to
the steps that you took to evaluate that question put to you by
M ssi ssi ppi ?
A Yes. | guess the first thing would be that we would review
exi sting available reports on the hydrogeol ogy and groundwat er
conditions in the DeSoto County, Menphis area.
Q Let me stop you there and ask you this. Is that standard
procedure for hydrogeol ogists to examne literature of studies
by prior hydrogeol ogi sts?
A Yes.
Q GCkay. Can you just give us one or two exanples of the
types or categories of existing literature that you turned to
to begin to investigate this issue? Is there a category --
A  Wll, we -- the United States CGeol ogi cal Survey woul d be
al ways the first place we go.
Q Is the USGS -- and | may use an acronym if | may. ['m
going to break nmy own rule.

|'s the USGS, pardon me, considered authoritative as a

source of information by hydrogeol ogi sts?
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A Yes.

Q Wat is the second thing that you did in the course of your
initial analysis?

A W -- we performed a flownet analysis.

Q Let ne stop you there and ask you to explain what that is.
Is that a type of groundwater nodeling?

A It's a--it's an analytical nodel that hydrogeol ogists

did -- it's a nethodol ogy hydrogeol ogists use to calculate flow
through a given geographic area.

Q And before | nmove to the next step, is that also a comon
met hodol ogy, or is that sonething you had to invent?

A No. That's -- that's -- it's one of the first things you

| earn in hydrol ogy class.

Q Is there another step that you took in your analysis
initially?

A Goundwater flow nodeling. Conputer groundwater.

Q And | apol ogize, Madam Court Reporter. |'mgoing to do ny
best not to speak over the wtness.

And, |ikew se, let nme finish ny question. You nay
know exactly what |'mgoing to ask you but let me finish it for
a clearer record.

A Al right.
Q Thank you.
Ckay. So we tal ked about conputer groundwater

modeling. Was there another step that you took in your initial
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anal ysi s?

A Yeah. Goundwater budget analysis to help us to determne
what the diversion amounts were that we were tal king about a
little while ago.

How is that different fromnodeling, if at all?

Wel |, groundwater budget is a part of the nodeling.

|s that a way to say that you calculated total s?

|"'msorry. | didn't hear.

O » O >» O

| s a water budget analysis the way you cal cul ated the
otal s of the diversion?

A Yes.

Q Al right. Let's go back to the first step that you took.

—+

| want to ask you, you mentioned that you had | ooked for
authoritative existing literature on the subject natter.

Did you find specific subject matter |iterature about
the issues in the area around Menphis already in the
literature?

A Yes.

Q Was that USGS material ?

A Yes, it was.

Q Do you recall seeing any other reports fromthe existing
literature about the MLGN punping in the area of Menphis other
than fromthe USGS?

A  Yeah, there were the State of Tennessee and the University
of Menphi s.
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Q Gkay. Any particular entity within the University of

Menphi s that was invol ved?

G oundwat er Institute.

Ckay. |s that where Dr. Wl dron works?
He did back in 2007. | --

He's not that old.

| assunme he's still there.

o > O > O F

Al right. And did you find any information in the

iterature where there had been any sponsorship by any of the
other parties in the case?

A  Well, there were quite a few USGS reports that were
cosponsored by M.GW

Q Menphis Light, Gas & Water, the defendant in this case?
A Yes.

Q In what period of tine did you find that there were
sponsorship studies of the groundwater conditions in

M ssissippi as a result of the Menphis area punping that were
sponsored by M.GAP

A | don't knowif | can recall exactly those kind of dates,
but we had -- we reviewed reports back fromthe '60s. As early
as the '60s, 1960s.

Q Gkay. And did the range, the chronol ogical range of the
literature that you | ooked at in 2007, did it stop in the
1960s? D d it decide to stop |ooking at the issues and stop
publ i shing about it?
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A No.
Q Howfar into the future did you find that the literature
conti nued?
A  Wll, the -- one of the primary, excuse me, reports that
we -- we relied on in our analysis was the report by the USGS
in 2001 by Brahana and Brashears.
Q Is that the sane -- | believe you' ve been in the courtroom

while there's been pretty extensive testinony about different
reports fromBrahana. |s that the Brahana we're tal ki ng about ?
A Yes.

Q W'Il get back to that in a few m nutes.

Do you recall any papers fromthe 1960s area -- era,
excuse ne, fromthe USGS that were authored by anyone naned
Cerald K. More?

A Yes.

Q And do you recall what, if anything, was significant about
the Mbore study that you | ooked at, if you recall?

A \Vell, we were -- one of our tasks was to determ ne how nuch
wat er was being diverted from M ssissippi to Tennessee, and
Moore had -- in his report in 1965, he had indicated that there
was approximately 25 mllion gallons a day that was estimated
to flow fromthe south of Menphis into Menphis, into their
groundwat er system And that date, | think, he -- he related
that to the year 1960, | believe

Q kay. Didthat article have any other information that you
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considered to be particularly interesting in your initial

anal ysi s?
A \Well, there was obviously information in there regarding
the inpacts or the drawdown effect occurring fromthe Menphis
area and the surroundi ng area.
Q \Wat do you nmean by "surrounding area"?
A Well, the Menphis area down into Northern M ssissippi
Q Al right. So that article had some -- expressed sone
concern about the devel opnent --

MR D. BEARVAN. (bjection. Leading.

THE COURT: No | eading.

MR McMULLAN:  I'Il rephrase, Your Honor. Thank you.
BY MR McMJLLAN.
Q Ddthat article have any statenments that related to any
I mpacts in M ssissippi?
A Yes. As | mentioned, he identified 25 mllion gallons a

day of flowin the groundwater systemfromthe south into the

Menphi s area.

MR. McMULLAN:.  Your Honor, |'ve got an exhibit I'd
like to show the witness. | can share with counsel, if | may,
pl ease.

THE COURT: Al right.
MR McMULLAN:.  Your Honor, |'Ill be turning to
el ectronic copies after a couple of these exhibits, so it wll

make it a little bit quicker.
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Your Honor, may | approach?

THE COURT: Sure.

MR McMULLAN:  And this is a copy of several exhibits
that 1'Il be using.
BY MR McMJLLAN:
Q M. Wley, I'mgoing to hand you what's been narked as J58,
a Joint Exhibit. | don't need you to read the entirety of that
| arge document, but could you identify Exhibit J58 for us,
pl ease?
A "Ceol ogy and Hydrol ogy of the Cl aiborne Goup in Wstern
Tennessee, Geol ogical Survey, Water Supply Paper 1869-F."

Q Is that the -- is that the More report you' ve been talking
about ?
A  Yes.

Q Al right. Can you tell ne -- and you may be able to do
this fromnenory. |f you can, | don't want to bel abor this,
but is there any nention of the existence of a cone of
depression in that report?

A | believe there is.

Q W'Il talk nore about that in a bit.

How about other reports that you considered in your
analysis -- initial analysis of the existing literature about
the issues in North Mssissippi arising out of Menphis's
punpi ng? Do you recall any other nanes of any other authors?

A \Well, | nentioned Brahana and Broshears. There was al so
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Arthur and Tayl or.

MR McMULLAN: Al right. Your Honor, may | approach
the w tness and show himJ10, which is Brahana?
THE COURT: Yes, you nay.
BY MR McMULLAN:
Q There you go.
M. Wley, what is that docunent?
A "Digital Goundwater Mdel of the Menphis Sand and
Equi val ent Units, Tennessee, Arkansas, Mssissippi," by J.V.
Br ahana.
Q And did you consider that report to be significant in your
initial analysis?
A Yes.
Q And do you recall why you gave it some significance in your
initial analysis?
A It -- it was identifying the inpacts in the Menphis area.
Q Al right. And I've got one nore paper copy. |'mgoing to

make the wal k one nore tinme. J3.

A By the way, David, thisis --

Q Yes, sir

A -- this is not the 2001 Brahana report.

Q \What year did that cone fronf?

A 1981.

Q Al right. And | think I handed you J3. |[Is that right?
A Yes.
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Q And what is J3?

A "Definition of the Geohydrol ogic Franework and Prelimnary
Simul ation of Goundwater Flow in the M ssissippi Enbaynent

Aqui fer System Culf Coastal Plain, United States," by J. Kerry
Arthur and R E. Taylor, United States Geol ogical Survey, Water
Resources | nvestigations Report 86-4364.

Q kay. And how was that report significant in your initia
anal ysis of the existing literature on the issues of the
groundwat er punping by Menphis and the effects in M ssissippi?
A It was an overall assessment within the M ssissippi
Enbaynent that included the Menphis area, which was the area we
were interested in for this project.

Q Let ne ask you that right there. You said these studies
were on the area in northeast M ssissippi and Menphis; is that

correct, all these studies we're tal king about?

A Yes.
Q Wre they -- these studies were not studies -- let ne
rephrase.

Were these studies of the entirety of the M ssissippi
Enbaynent ?
A No.
Q Al right. And with respect to the existence of a cone of
depression emanating from Menphis and affecting groundwater in
M ssi ssippi, were these studies consistent or were they at odds

with one another about the existence of such a cone of

Alpha Reporting Corporation




© 00 N o o A W DN P

S R S EE SR S S e e e T e et T S~ =
g B W N P O © o N O o »h W N -k O

Proceeding - May 21, 2019

429
depressi on?

A No. They all identified that there were -- there was a
cone of depression in the Menphis and surrounding area.

Q Was there any indication in the literature review that you
did of any experts in the area of hydrogeol ogy doubting the
exi stence of such cone of depression existing fromthe Menphis
punpi ng extending into M ssissippi?

A No.

Q Al right. Let's talk alittle bit about the second step.
W' ve covered generally in your first assignment your first
step, which was | ooking at the existing literature. You've
done that.

The second step, you rem nd us again what you did in
your second step? Did you do your own work, or did you do
somet hing different?
A  The flownet analysis, we performed our own and conpared our
results with others that had done simlar analysis.
Q And | think I've asked you, but | want to returntoit. |Is
the fl ownet analysis a standard nethodol ogy used by
hydr ogeol ogi sts to cal cul ate the amount of groundwater that
flows through a defined geographic area?
A Yep. That's what | said a few mnutes ago.
Q You said it better too.

And why did you use the flownet anal ysis?

A To help determ ne the amount of water that was flow ng from
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M ssissippi to the Menphis area as a result of punpage in the

Menphis area, primarily from MLGW

Q Al right. In performng your flownet anal yses, did you
have to utilize any existing nmaterials to begin that process?
How do you do that?

A \Wll, yeah, the standard process, you utilize
potentionetric surface maps. So we were able to obtain a
nunber of potentionetric maps fromthe United States Ceol ogica
Survey, and those maps were based on existing neasured
groundwat er |evel data.

And then you take those maps and you construct flow --
fl ownets on those maps by drawing flow Iines perpendicular to
the potentiometric surface lines that are on the map.

Q Ckay.

A Your downward flow is always perpendicular to
potentionetric surface. So we drew the flow lines on the map
and in the direction of Menphis and the well fields up there.
And then there's -- you use Darcy's law, a prinmary law in
hydrol ogy, to calculate flow through these -- this flownet.

Q Let ne stop you and ask you this. |'mnot going to ask you
to explain Darcy's law, but is Darcy's |aw standard met hodol ogy
for calculation of these flownets?

A It's a standard calculation for flow in the underground.

Q And the potentionetric maps that you utilized fromthe
USGS, did you just pick one year, or did you pick a bunch of
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years?

A W picked a few years. | believe there was about six years

we were able to get at that tine.

Q Do you recall generally the spacing or the span of the
years in which you exam ned those, generally?

A | think we were 1980. And a couple of themwere in
the '80s, a couple in the "90s, and then the early 2000s.

MR McMULLAN: Ckay. Dawn, would you put up slide
Nunber 25, pl ease.

MR. D. BEARVAN. Excuse ne, Your Honor. |'msorry.
|"msorry to interrupt. Qur screen is not working, so | just
want to make -- because that's the only way we can see.

MR McMULLAN:  What do you want to do?

THE COURT: Is it working now?

MR D. BEARMAN. Not yet, Your Honor. |'msorry.

THE COURT: We'll take a short recess while you do
t hat .

(A recess was taken.)

THE CLERK: Al rise. The court will be back in
session. You may be seated.

THE COURT: |'ve been advised that you're willing to
go ahead, but we still don't have any contact here.

MR D. BEARMAN. That's correct, Your Honor. W have
paper copies, and we're happy to push forward.

THE COURT: (kay. W're going to see if we can find
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an I T specialist. |I'mnot too famliar with the facilities,

but we'll try and hel p you out.

MR. D. BEARMAN: Thank you.

MR McMULLAN: My | proceed?

THE COURT:  Yes.
BY MR McMJULLAN:
Q M. Wley, | want to double back around and ask you about a
docunent before you. | asked you some questions about the
various studies, existing studies in the literature that you
exam ned in your initial analysis of the issue of the effects
of MLGW punping on Mssissippi. | asked you about a Brahana
study, and | want to ask you perhaps if you |ooked at this
study. This has been previously marked as J15.

MR McMULLAN:  May | approach, Your Honor?

THE COURT: Yes.

MR. McMULLAN:  You have copies. | don't have extra
copi es.
BY MR McMULLAN:
Q M. Wley, have you had a chance to | ook at that docunent?
A Yes.
Q What is that document?
A "Prepared in Cooperation with City of Menphis, Menphis
Light, Gas & Water Division and the Tennessee Departnent of"
Environnental -- "Environment Conservation, Division of Water

Supply, Hydrogeol ogy and G oundwater Flow in the Menphis and
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Fort Pillow Aquifers in the Menphis Area, Tennessee, \Water

Resources |nvestigation Report 89-4131."
Q Wo's the author?
A  Brahana and Broshears.
Q And | think you may have nentioned Brahana and Broshears.
|'s that the one you were tal king about?
A Yes.
Q kay. And | believe the other one you nentioned, the other
Brahana, was an earlier study, the other exhibit you' ve got in
front of you that's an earlier study by Brahana?
A Yeah, it -- J10 is dated 1981. J16 is dated 2001.
Q The 1981 study, was it also part of your initial literature
whi ch you revi ewed?
A Yes.
MR McMULLAN:  1'd like to nmove to have admtted into
evi dence each of those exhibits. That's J58, J15, J10, and J3.
THE COURT: Any objection to those?
MR- HILL: No, Your Honor. These have all been
admtted conditionally subject to our outstanding relevance
obj ecti on.
THE COURT: They're admtted. Thank you.
MR McMULLAN.  |'msorry. | didn't know that we had

an agreenent. | apol ogi ze.
THE COURT: Yes. Thank you. | thought we did.
MR, McMULLAN:.  Yes, sir. |I'mdefaulting in ny
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mechani cs, and so | thank you.

THE COURT: You're doing fine. Thank you, sir.
BY MR McMULLAN:
Q Let's go back to the slides. W my --

MR McMILLAN. And, David, this is P170. David
Bearman, this is P170.
BY MR McMULLAN:
Q M. Wley -- if you could go to slide 25, Dawn.

M. WIley, can you see that on the nonitor?
A Yes.
Q Al right. And what are we |ooking at in Exhibit Nunber
P170? |s that a USGS potentionetric surface nmap we've been
tal king about, or is it sonething different?
A It's a USGS potentionetric surface map for 2000 in the
G eater Menphis -- or the area there.
Q ay. This is one -- is this one of the USGS -- is this
one of the USGS potentionetric surface maps that you used to
performyour flownet analysis in your second step in your
initial work?
A Yes.
Q ay. And if you would, could you explain to us what this
shows general |y and explain how you reached a concl usi on about
what it shows?
A Wll, it shows the potentionetric surface elevations in

2000, and it -- what it shows is a cone of depression in the
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Menphis area. You see the little bulls-eyes here and there.

Those are cones of depression, individual cones of depression.
Then you see a |l arger cone of depression outside of the Shel by
County, Tennessee, area.
Q Let ne stop you there and ask you a couple of questions
about the little bulls-eyes.

Do you see the little bulls-eyes you just nentioned?
A Yes.
Q There's one that's pretty close to Davis. Wat is that?
A  \Wll, that is a small cone of depression that would be
related to the Davis well field.
Q kay. And simlarly, | guess | see Allen and Lichternman.
Are those also well fields?
A Those are MLGWwel | fields.
Q And you said that these individual bulls-eyes -- what is
the significance of the individual little bulls-eyes? How do
they have any relationship, if any, to the overall cones of
depr essi on?
A Wll, all of these well fields have their own cone of
depression, but when you mx themall together, you have a
| arge regional cone of depression.
Q Gkay. And does the cone of depression, as depicted on
P170, indicate whether the cone of depression extends into
DeSot o County, M ssissippi?
A Yes, it does.
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Q And tell us -- and | don't want to make this too

conplicated, but | want to nake it clear in the record how you
used this map in your flownet analysis. Take us through what
you did when you got the nmap, and each of these maps. What is
the next step in your nethodology to conplete the flownet

anal ysi s?

A The groundwat er gradient goes from higher potentionetric
surface elevation to | ower potentionetric surface el evation,
and on this map, as you sort of nove fromeast to west, the
potentionetric surface | evels decrease until you get around the
wel | fields.

In order to -- groundwater flowis always
perpendicular to -- or at 90 degrees with potentionetric
surface elevations. So what we do to determne -- to nake a
flownet, we draw |ines perpendicular to these black
potentionetric surface lines everywhere.

From-- and our interest was starting themin DeSoto
County, starting those lines in DeSoto County, and follow ng --
and drawing themuntil they reach into Shel by County at the
well field areas.

And you draw a number of those flow |lines across there
until you have a net, so to speak, and then you cal cul ate the
amount of flow based on Darcy's lawto get -- to get from
DeSot o County into the well fields at Shel by County.

Q kay. Let me stop you and ask you a couple of questions
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about that process.

And what we're |ooking at on P170, this is sonething
you prepared at Leggette Brashears, or is this a USGS docunent ?
A This map was prepared by the United States Geol ogi cal
Survey, the potentionetric surface contours were.

Q Your reference to USGS, is that a source?

A Yes.

Q But it's got a name on the bottom Leggette, Brashears &
Graham so this shows it was prepared by your firm right?

A Right.

Q Sois it correct that you took a USGS map and you utilized
that and it becane what we're seeing in P170?

A Yes.

Q And | -- make sure |'mclear on this also. W've got
lines. The lines that you nentioned that you draw in
perpendi cul ar to the potentionetric surface lines, they' re not
on this one yet?

A No.

Q Al right. And | think you said earlier that flownet

anal ysis was done to cal culate the amount of groundwater
flow ng fromM ssissippi into Tennessee and that you used a
nunber of different potentionetric maps for a nunber of
different years. |s that correct?

A That's correct.

Q And do you recall, what are the years generally that you
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| ooked at besides -- and what year is this? This is a 2000, |

believe, right?

A Yes.

Q Do you renenber what other years you | ooked at?

A There were several in the '80s, several in the '90s, 2000,
and | think 2005.

Q kay. We'll cone back around to this in a fewmnutes in a
little nore detail. But |let me ask you generally, your

anal ysis of the flownet that was based on these different
potentionetric surface maps, what did you conclude, if

anyt hing, about flow of groundwater from M ssissippi into
Tennessee?

A W calcul ated about an average of 33 to 43 mllion gallons
a day fromthose flownets going fromDeSoto County into Shel by
County.

Q And for what period of time are you tal king about that
these maps and the resulting flownets --

MR D. BEARMAN: Your Honor, can we -- we want to
renew our objection with respect to rel evance. Your Honor
asked us to address whether this is an interstate resource, and
now we' re tal king about amounts diverted, which we assert is
not relevant to the issue and the factors that Your Honor
| dentifi ed.

MR McMULLAN:  |If | may respond. Your Honor, all of

this testinony and the documents which we intend to introduce
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go to the characteristics of the water that's at issue in the

aquifer, and so it's relevant to the issue of whether the water
was interstate in nature or was, in fact, nobilized unnaturally
to becone interstate. And that's critically inportant to the
core issues in this case, soit's -- it's of the nost highest
rel evance that | can inagine.

THE COURT: What do you want to say about the state?

MR HILL: Your Honor, we join in the continuing
objection. W think that punpage and diversion are not
relevant to the core characteristics of the aquifer that would
make it an interstate resource or not.

Al'so note that we think we're prejudiced because we
closely followed Your Honor's discovery order and did not take
di scovery on this subject.

MR, McMULLAN:  May | respond to that |ast point? W
engaged in extensive pretrial, and there's no surprise in any
of this, so there's no prejudice.

THE COURT: ['mgoing to overrule the objection
subject to it be stricken later on.

MR D. BEARMAN. Thank you, Your Honor

THE COURT:  Your objection has been preserved.

You nmay proceed.

MR, McMULLAN:  Thank you, Your Honor.

BY MR McMJULLAN:

Q Let's get back to where we were talking a nmonment ago before

Alpha Reporting Corporation




© 00 N o O A W DN

CEE R S E SR S S e e e T e el T T S =
g B W N P O © O N O o »h W N -k O

Proceeding - May 21, 2019

440
the objection. Let ne restate the question or reask the

question to make sure |'mclear about this.

| think you indicated that there was some cal cul ation
that you' d derived about the anount of groundwater that was
diverted from M ssissippi into Tennessee; is that right?
A That's right.
Q And what was the range again?
A | believe it was approximately 33 to 43 mllion gallons a
day for those years that we |ooked at. | don't recall the
amount for each year, but | know that was the range.
Q And the range that you just mentioned was the output of the
model of the flownet analysis that you conducted?
A Yes.
Q GCkay. And | think you said earlier that you had considered
inthe literature, among the literature that you | ooked at,
were sources that included one from 1965 by More.

Do you recall that? W talked about that.
A Yes.
Q Do you recall -- | believe you nay have nentioned there was
sone figures -- or were there any figures mentioned about the
estimated amounts of groundwater that was being diverted from
M ssi ssippi into Tennessee by More in 1965?
A Yes. | nentioned earlier that he reported
25 mllion gallons a day.

Q And how does that figure conpare to the range that you
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established with your flownet?
A Well, his nunber was generated in 19- -- of 1960
information. There wasn't as much punping as there was |ater.
Q kay.
A Soit's -- it does -- his nunmber sounds reasonable with
respect to the nunbers we calculated. It was just earlier on
when there was | ess punping occurring.
Q Gkay. | want to go back to the Brahana and Broshears nodel
or -- the Brahana and Broshears study that you have before you,

| believe the 2000.

Do you have that?

A  2001.
Q 2001. Excuse ne.

Can you take a look at that again and tell us what the
significance was in that report with respect to any information
concerning groundwater flow that was nodel ed in that study?

A  Wll, this -- this study was a -- Brahana and Broshears
devel oped a groundwater flow nodel to sinulate the hydrol ogic
system around the Menphis and surroundi ng area.

Q How did the nethodol ogy that was enpl oyed by Brahana and
Broshears conpare to the nethodol ogy that you utilized in your
fl ownet anal ysi s?

A \Wll, he used a nunerical groundwater flow nodel. \Wereas,
this flowet was not a numerical nodel

Q Wiich -- which would be nore sophisticated?
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A The nunerical groundwater flow nodel

Q And why was the Brahana nodel and Broshears nodel
significant to you when you considered the results of your
study, if it was significant?
A Wll, it addressed, again, as | said, the groundwater
conditions in and around the Menphis area, that it showed that
there was a cone of depression extending down into DeSoto
County, and it was a calibrated groundwater flow nodel to 1980
condi tions.
Q Ckay. To 1980. So did the range consider the groundwater
flow | evel conditions from predevel opnent ?
A Yes.
Q And generally, what do you mean when you say
"predevel opment conditions"?
A Conditions where there's no punping going on, where there
was no punping in the aquifer.
Q ay. And in the Brahana nodel that you're tal king about,
there's sone discussion about predevel opnent conditions; is
that correct?
A Yes. There's a -- a map presented, a predevel opment nmap,
an estimated predevel opment map by -- that originated from
Criner.
Q ay. Dawn, would you put up slide Nunber 11, which is
P168.

(kay. Is that what we're tal king about?
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A This -- yeah, the source of this map was from Criner. s
W -- we utilized Criner's map and nodified it slightly to
extend the potentionetric surface contours further down into
DeSot o County.

Q Gkay. And any other nodifications of Criner's work other
than what you've just described?

A No.

Q Tell us what we're |ooking at here in lay terns.

A This is our potentionetric surface map that we utilized
fromCriner as a starting point. It -- we've also drawn flow

lines on there that are perpendicular to the potentionetric
surface contours. Those are the blue and green |ines.

And then we have a yellow triangle on there. |t says,
"Area of limted natural flow from M ssissippi to Tennessee."
And at this tine, the blue lines were |abeled intrastate flow
because that water stayed in -- for exanple, up in the -- the
blue lines at the top were flow lines that stayed in the State
of Tennessee, and then the flowlines in the bottomstayed in
M ssissippi, and then there were green lines that went from
M ssi ssi ppi into Tennessee.
Q kay. And | don't think we have any indication on here --
when you say "flow," we don't have any indication on this
particular potentiometric or flowto indicate what the flow
rate is, but just generally, when you say "flow, " what are you

tal king about with respect to this particular --
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A  W're just showng the direction of flow.

Q GCkay. Wsat -- and, again, for the benefit of the Court,
what's the rate of flow generally in this area predevel opnent?
A Inches per day.

Q Al right. And | believe -- let's go back to the steps
that you were taking in your initial assessment. And when you
decided to do the nodeling, the conputer nodeling, is that the
next step that you did in your analysis initially?

A Yes.

Q Ddyou -- did you just pick a nodel randomy, or did you
select a nodel, or what did you do?

A  Wll, we reviewed this -- the Brahana nodel fromthis 2001
report. There were several other nodels that were -- that were
provided to us. | forget the first names, but there was an
Qutl aw nmodel, a Kenley nodel. W reviewed those -- those three
model s and sel ected the Brahana nodel to use as our tool for
eval uating the groundwater conditions in this area.

Q Wiy did you choose to utilize the Brahana and Broshears
model ?

A It was set up to better represent the groundwater system
that we were -- exists there. It was calibrated to 1980
conditions. It was a good calibration.

Q Let ne stop you there and interrupt you, if you don't m nd.
l'd like to ask you to explain what you nmean by "calibration."

A \Wen you devel op a groundwater flow nodel, you set up a
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model grid for the area in question. And this grid has cells

where you assign off for characteristics to the cells to
represent the hydraulic systemin both aquifers and confining
| ayers.

Once you get the nodel set up, then you try to match
water |evels that the nodel calculates with actual observed
measured water levels in the field. The process for
calibrating typically includes adjusting aquifer
characteristics in the nmodel until you get your best natch.

And then once the nodel is calibrated, you use the
model to simulate and eval uate hydraulic conditions,
groundwat er conditions.

And you did all those things?

No.

Not at this point?

No. We -- we utilized Brahana's calibrated nodel.
Got it. And does that nodel have a nane?

Oh, the -- it's MODFLOW - -

Ckay. And what's MODFLOWP?

-- if that's what you're asking. | think it's --

> O » O » O >» O

Wll, | was asking, you know, what -- if it had a
particular nane or is it just Brahana.
What' s MODFLOWP
A MDFLOWis a nodel devel oped by MDonal d Harbaugh of the

USGS. It's the -- sort of the bible of groundwater flow nodels
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that's been used for decades now.

Q And with respect to calibration, was MODFLON suitable or
not suitable?

Sui t abl e.

And you said "suitable." Wiy was that?

" msorry?

Wiy was it suitable? Wy was it well calibrated?

> O >» O >

The nodel was specific for the area we were evaluating, so
that was a big plus for us. And it had a very good calibration
to the year 1980 when -- that 1980 stresses on the groundwater
systemwere pretty high, so it had a good calibration there, so
that's why we elected to use this nmodel to further evaluate
more recent conditions.

Q GCkay. And with respect to your use of the nodel, what did
you do to use the nmodel in terns of how -- what period of time
did you evaluate, for instance?

A  Wll, we were asked to look at -- from 1965 through --
originally through 2006 and then 2016.

Q Ckay. Let me ask you about that. So you did the initial
work in 2007, and there was sone subsequent work; is that

ri ght?

A Yes.

Q Gkay. In 2017, | think you nentioned?

A 2014, then 2017.

Q Didyoujust rerun the nmodel in 2017, or did you do
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anything to change the dynamcs of the run?

A The only thing we did to the nodel was change punpage as
time went on.
Q What do you nean, "change punpage"? You changed the data?
A W put -- in 2006 we ran the nodel with what we had through
2006 with respect to punpage. Then we updated it through 2014
wi th new punpage that occurred between the two periods. And
then we updated it again after 2014 through 2016, actually. W
updated it -- the report was 2014. The punpage update was 2013
t hrough 2016.
Q ay.
A  For the 2017 report.
Q Thank you. Thank you for that.
Dawn, woul d you put up slide Nunber 11. This is P168.
M. Wley, we'd like to take a | ook at what's been
marked as P168, and it's illustrated here on Figure 11, or
slide 11.
Can you tell us what we're |ooking at here?
A That's the same slide we just went over.
Q Gkay. [I'Ill nmove on then. Thank you. | can nove on.
Slide 12. Al right. Wat are we |[ooking at here,
P172?
A This is a 1980 potentionmetric surface map devel oped from
t he groundwat er nodel .
Q Al right.
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A So it shows potentionmetric surface contours based on the

Brahana nodel, 1980.

Q Al right. And the nethodol ogy that you utilized to create
this slide, is it the same methodol ogy you' ve already

descri bed?

A  Yes. W -- we've just -- we ran the Brahana nodel to nake
sure that what we were using nmatched what he -- he had
produced, and it did.

Q Does this slide indicate or illustrate the cone of
depression that is -- that results from M.GW punpi ng?

A Yeah. This is a potentionetric surface map, but you can
see there's a cone of depression occurring as a result of the
sonmewhat oval contours.

Q And does this indicate any effect on the groundwater

| ocated in Mssissippi at this point in tine?

A Yes. There's a -- there's definitely an effect to Northern
M ssi ssi ppi .

Q And the effect that you observed in your rendition here,
how did it conpare to the effects that had been described in
the existing literature that you reviewed in your initial
literature review?

A  This is pretty -- thisis simlar to what every -- every
ot her author had been descri bi ng.

Q I'mgoing to go back to this issue of calibration. You

mentioned that the nodel was calibrated in 1980; is that
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correct?

A Yeah.
Q And what did you do with the nodel to use it for evaluating
groundwat er conditions?

You' ve al ready covered this, though. You've already
expl ai ned everything on that.
A W updated it to nore recent conditions by addi ng punpage
as the years went on
Q GCkay. So you took it through 1980, and then subsequently
you did additional runs?
A Through 2006 and then through 2012 and then through 2016.
Q Al right. Let me go back to the big picture on the
different four steps that you did initially in your 2007 worKk.

| believe you nentioned that fourth step was

devel oping a groundwater budget. |Is that right?
A (Nods head.)
Q And remnd us, to keep our place here -- it's not easy --

what a groundwat er budget is?

A It'sthe -- it's the inflows and outflows and change in
storage in the groundwater system And the groundwater nodel
devel ops a groundwat er budget when you run the nodel.

Q How does it do that?

A And then what we do -- what we do, we take the groundwater
budget. It's cell-by-cell flows fromthe groundwater budget,
the model. Then we plug theminto another USGS program t hat
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cal cul ates the net groundwater budget in an area, and you can

assign -- actually, this programallows to you assign nunbers
to -- you can assign a whole county in one of these zone
budgets, and it will calculate the net budget for that
particular county. And that's how we determ ne the diversion
maps.

Q Al right. Carrying out your water budget analysis again,
what did you concl ude?

A W concluded that the punping in the Menphis area,
primarily MLGWN was creating a |arge cone of depression,
altering the natural groundwater flow direction in M ssissippi
and diverting groundwater from M ssissippi into the Menphis

ar ea.

Q Did you reach a conclusion as to what the disposition of
that water that was diverted woul d have been in the absence of
the cone of depression?

A The vast ngjority of the Mssissippi water would have
stayed within the State of Mssissippi, you know, if it wasn't
I nduced towards Menphis.

Q \Wen you say stayed in the State of M ssissippi, for what
period of time would it have stayed in the State of M ssissipp
under natural conditions?

A Wll, noving at an inch per day, it would be thousands of
years before it reached the M ssissippi River

Q Gkay. And did you reach any conclusions in your initial
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study as to what percentage of water the Menphis area was

drawi ng from M ssi ssi ppi ?

A Well, inour initial -- as | nentioned fromthe flownet
analysis, it was 33 to 43 percent. More had estinated

25 mllion gallons a day in 1960. W also, through research,
found that -- | forget his nane, David Fetterman fromthe

Uni versity of Tennessee, had estimated in his report 20 to

40 mllion gallons a day of water being punped in the Menphis
area, it was comng from M ssi ssi ppi .

Arthur-Taylor, in their study, they estimted
30 percent of the water being punped in the Menphis area was
com ng from M ssissippi. And.

M. Gentry, who used to work for the G oundwater
Institute, he even estimated 25 to 33 percent of the water
bei ng punped in the Menphis area was com ng from M ssi ssi ppi .
Q Inthat initial analysis, did -- that anal ysis about what
was being punped in the Menphis area, was it an aggregate
i ncl uding MLGW and ot her sources of punping, or was it just
M.GAP
A Yeah. | believe those nunbers | just gave you were all
relative to all punpers, not just M.GW
Q And we'll cone back to this, but in subsequent analysis,
did you attenpt to separate out what was being punped by M.GW
fromthe other sources of punping?

A Yes.
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Q Didyou conplete that anal ysis?

A Yes.
Q W'Il come back to that. Let ne ask you a few nore
questions about the cone of depression.
Have you seen cones of depression in your work in

other areas of the country?
A Yes.
Q Wat is a cone of depression?
A It's drawdown froma punping well on or froma well field
that is in the shape of a funnel where the withdrawal point is
in the mddle.
Q Ckay. Dawn, would you put up slide Number 8, please. It's
P161.

kay. M. Wley, can you see that slide?
Yes.
Al right. Dd you create this slide?
Yes.
Did you create this slide in the course of your anal ysis?
Yes.

Al right. Tell us what we're | ooking at.

> O > O > O >

These are just exanples of what a cone of depression is.
Unfortunately, not in 3D but 2D

The upper -- the upper portion of the figure shows two
well's. Both -- each well is punping and each well has its own

uni que cone of depression. And the significance of that is
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that these cones of depressions do not overlap fromthose two

wel | 's.
Q kay. And the bottompart of the slide indicates something
different, obviously?
A  Well, the bottomslide -- part of the slide shows many nore
wells close together, and their cones of depressions are
over | appi ng.
Q Gkay. And which of these depictions, the cones not
over | appi ng or the overlapping cones, would be generally nore
representative of well fields in the Menphis punping area --
MLGW punpi ng, rather?
A Wll, the -- there's ten well fields, with approxi mtely
170 well's, and a | arge cone of depression has been created that
covers all of Shel by County and down into nost of DeSoto
County. So what we have there is one large cone of depression
that's created by many smal |l er cones of depression.
Q Al right. And, Dawn, woul d you put up slide Nunber 9,
pl ease. That's P162.

M. WIley, do you see that?
A Yes.
Q \Wat are we | ooking at there?
A It's a cone of depression in the Shel by County/ DeSoto
County area. It shows -- it's vertically exaggerated to get
the point across, but it shows -- those -- those black holes,

so to speak, are approximate locations of MLGNVWwel| fields. So
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those are individual cones of depression within a nore regional

cone of depression that has the outer blue shape.
Q Does a cone of depression exist if punping exceeds recharge
rate? How does a cone of depression happen?
A  As | nmentioned, the well -- a well draws down the
potentionetric surface and is -- does -- it brings in recharge
fromaround the cone of depression, but the cone of depression
I's created because nore water is comng out of the well than
can be recharged at the sane tine.
Q kay. That kind of depression that we're | ooking at or
that representation of the kind of depression, does it still
exi st today, as far as you know?
A Yes.
Q GCkay. Dawn, let's put up slide Nunber 7, please. That's
P160.

M. Wley, do you see that on your screen?
A Yes.
Q Ckay. Tell us what we're looking at in that depiction,
pl ease.
A The yellow shaded area is the drawdown area from-- oh
this is froma 2016 nodel run. The nmodel run -- and it's a
2016 output fromthe nodel. The yellow shaded area is actually
the 20-foot drawdown contour fromthat nodel run, and it
represents the cone of depression area out to the 20-foot

drawdown cont our
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The orange circles are the M.GWNWwel | fields, and the

size of the circle represents how nmuch water, approximtely, is
comng fromthat well field.
Q Okay. And let's take a look at a couple of -- a few of
those well fields.

You see the one that's nmarked as Davis?
A Yes.
Q Can you give me, just approximtely, how far fromthe
border between Tennessee and M ssissippi that appears to be
| ocat ed?
A Wthout -- according to the scale here, it's less than a
mle.
Q How about Palner, which is in the center there, close to
the line?
A |I'msorry. Davis is probably -- probably a mle -- the
scale is so -- it's hard to tell, but near a mle. Palner is
definitely -- it looks like it's less than a mle.
Q And Lichterman, |ikew se?
A Lichterman, it looks like it's at least two mles, two and
a half mles.
Q GCkay. And in your analysis, did you consider how nmany
wells MLGN was operating during the period of analysis?
A W considered the total well field punpage fromeach well
field. The number of the wells really wasn't -- wasn't at

I ssue.
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Q Al right. And so this cone of depression discussion we're

havi ng about 160 and the drawdown, how did it conpare to what
you found in your literature review of the existing sources of
information that we tal ked about earlier that you did in your
first step?
A Again, this is consistent with the -- the studies that had
been going on in Western Tennessee regarding the aquifer there
around the Menphis area.
Q And in your analysis of the literature and in your own
anal ysi s of doing your own nodeling, did you reach any
concl usi ons about whether the cone of depression that extends
into Mssissippi has gotten |arger, stayed the same, or gotten
smal | er over the course of the period of study that you've
conduct ed?
A The cone of depression, | believe it stabilized. |If
anything, it's stabilized, naybe even gotten a little snaller.
Q Do you have an opinion about why it mght have gotten any
smal | er?
A Yes. MGWhas been punping |ess.
Q GCkay. And correspondingly, if they punp nore, would your
expectation be, based upon your analysis, the cone of
depression woul d increase?

MR D. BEARMAN. (bjection. Leading.

THE COURT: (nj ection sustained.
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BY MR McMJULLAN:

Q Do you have an opinion about whether that kind of
depression woul d be affected by any increase in punping?
A Yes, it would.
Q M. Wley, we've been talking a little bit about an area of
study, and | think that on this slide you tal k about project
area on P160. That's Figure 7. | think you referenced project
area in sonme of your docunents.

Wiy did you study this area and not all eight states
that were in the enbaynent?
A Because this was the area we were asked to eval uate
groundwat er conditions in.
Q Al right. | want to ask you to take a look -- Dawn, if
you woul d, woul d you put up slide 22, which is P165.

Al right. What does this depict?
A It's a sinple cross-section, actually a cube, that actually
shows the setup of the Brahana nodel by the hydrogeol ogic
domain and structure with a surficial system which is
represented in the yellow upper confining bed and the gol d-ish
brown. It says "Sparta Sand Aquifer" in blue and then "Fl owner
| sland Confining Bed" below that in gold, gold-ish brown, and
then "Fort Pillow Aquifer" below that, and that's the -- that's
the structure of the Brahana nodel .

It also shows -- over to the east side, there's an

outcrop area of the aquifer, of the Sparta Sand Aquifer, where
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rainfall comes in, provides recharge, and flows into the

aqui fer.

Q Okay. Just for clarification and nake sure we're all clear
on this, when you show the arrows here in this depiction in the
Sparta Sand Aquifer, you're showing just a direction of
movement of the water naturally; is that right?

A Yes.

Q Any indication of what the flowrate is on this depiction?
A No.

Q And, again, what is that flow rate generally under natura
condi tions?

A Aninch or so a year. | nean per day.

Q Aninch or so today -- inch or so today -- per day?

A O per day.

Q I can't even say it. Al right.

And we've been talking a bit, or | may have used the
phrase a couple of tinmes, "natural conditions.”" And let me ask
you, what do you understand "natural conditions" to nean?

A  Wll, that we -- I've used it and others have used it as
predevel opment conditions before punping.

Q And in your analysis, did you -- what did you consider to
be the predevel opnent period of tine?

A \What was reported by the USGS as 1886.

Q GCkay. So in your reviewof the literature, would it be

fair to say or is it accurate to say that this aquifer area,
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this area of study, has been exam ned for decades and decades?

A (Oh, yeah. Because we know -- well, one of the first
reports we tal ked about was 1960.
Q Right.
A But there's been ol der reports.
Q Let's go to slide Nunmber 11, Dawn. This is P168.

M. WIley, can you see that slide?
A Yes.
Q And we talked a little bit about this already, but what is
t his?
A Again, it's our representation of the potentionetric
surface predevel opnent in the Shel by-DeSoto County, and it
shows the flow paths in both states, and it shows some flow
paths that go from M ssissippi into Tennessee.
Q Ckay. Let ne ask you about the yellow triangle that you've
got on this depiction.

"Area of limted natural flow from M ssissippi to
Tennessee, "

on there? What is that?

what did you intend to communicate by putting that

A \Well, based on the potentionetric surface contours, when
you draw a flow path in that area, as shown in green, that's
the direction the groundwater will flow. So we wanted to show
that there's an area where groundwater in M ssissippi does flow
I nto Tennessee.

Q Conmpared to the remai nder of this depiction, what -- strike
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t hat .

Let me ask you this. On the yellow area, fromthe
right side of that yellow triangle to the Mssissippi border,
what woul d be the travel tine for that?

A  |I'msorry. Could you ask that again, David?

Q Sure. Fromthe yellowtriangle, |'mwondering if you could
gi ve us your opinion about the time it would take for water
that's located on the right side of the triangle to cross the
entirety of the yellowtriangle to reach the border under
natural conditions or predevel opnment conditions.

A | haven't calculated that. But, | nmean, if | had a
calculator, | could. But it's --

Q Let ne ask it this way. Wuld the rate of flowin the
predevel opment condition in that area of yellow be generally
the sane as the rate of flow outside of the yellow triangle?

A It would still be inches per day.

Q Al right. In your report and the slides we've been

| ooking at so far today, there have been a number of depictions
of the kind of depression that reach from Menphis into

M ssissippi. Do any of the maps show a cone of depression that
cover the entire enbayment, the M ssissippi Enbaynent?

A Are you asking if there's one big cone of depression?

Q Right.

A Not -- no, | have not seen that.

Q

W've talked a little bit about flow rates today so far.
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There's also a phrase that's been used at tines, perhaps in the

courtroom

Are you famliar with the a termcalled "residence
time"?
A Yes.
Q \What does that mean?
A How long the water resides where it's |ocated.
Q Al right. And in the context of this case, we've been
tal king about flow and how that conpares between the flowin
aqui fers versus surface water. And, again, just to make sure
we're all very clear here, the flow we're talking about in the
aquifer is -- how does it conpare to the surface water?
A Extrenmely slow noving conpared to surface water. | think I
mentioned nore than five tines, inches per day in groundwater,
and rivers are typically feet per second.
Q Dawn, let's take a look at -- if you'll pull up slide
Nunmber 17. This is P184.

M. WIley, can you see that slide?
A Yes.
Q \Wat are we |ooking at here?
A This is a map show ng particle tracking analysis,
specifically across DeSoto County and beyond to the M ssissipp
Ri ver.

The red -- the red line -- it's hard to see, but the

state line is right just below the top of the upper red line or
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lines, the state |line between Tennessee and M ssissippi. The

DeSoto County line is where the red lines all start. And the
blue lines running sort of north-south, northwest-southeast,
those are predevel opnent potentionmetric surface |ines. And
this -- this base map was generated fromthe USGS MERAS nodel .
Q Let ne stop you. Let ne unpack a little bit of what you've
said. It's alot,

First of all, what is a particle tracking nodel ?
A It measures the flowin tine for a particle to nove a given
di st ance.

Q Gkay. And did you performthis analysis?

A Yes.

Q \Wen did you do this? I'lIl help you out. This says August
of 2017.

A So it was in 2017.

Q kay.

A August or before.

Q Wiy did you do this analysis?

A W were interested in finding howlong it took a particle

of water to nove fromthe DeSoto County line, the east side,
across the remai nder of the state. And we were also interested
in the direction of flow.

Q Howlong -- how long the water would nmove across this area
under what conditions?

A Under predevel opnent conditions.
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Q Okay. Excuse ne. Let's take a |ook at your particle 108
tracking analysis insert on the |eft-hand side.

Do you see that?
A Yes.
Q Tell us what you reached as far as conclusions that are
reported there.
A \Well, these particles, they all -- they travel differently,

so they reach their final destination at different times. So
we had the mnimumtravel time to get fromthe DeSoto County
line across the state was 3,877 years, the nmaxi numwas 22, 189
years, and the average was 7,542 years.

Q Wuld that be the same thing as residence tinme?

A Residence time in Mssissippi, yes, for those water
particles.

Q Is particle tracking analysis standard nethodol ogy or
somet hing that you invented?

A No, | didn't invent it.

Q Is it a standard anal ysis?

A It's a standard -- standard analysis, yes. It's used quite
a bit in the contam nation assessnent industry.

Q Wy is that?

A To -- totry to track howlong it takes sone -- sone
chemcal in the water to nove frompoint Ato point B to make
sure it's not causing a problem

Q And you nentioned that this was a MERAS nodel .
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A Yes. The Mssissippi Enbaynent Regional Aquifer Sinulation

nmodel .

Q And how did you choose the MERAS nodel ?

A Actually, we got it fromMGN

Q Sonething they use?

A Yes. | don't knowif we got it fromMGN but you got it
for us fromsomebody on that side.

Q Al right. Let's go back. | think we may have al ready
seen slide Nunber 7, but it's P160. Let's make sure we're

cl ear about this.

Does this depict the area of diversion that you're
tal king about with respect to water renoved from M ssi ssippi by
punpi ng by M.GAP
A  Wll, it -- it doesn't depict the area of diversion. It
depicts the drawdown area or part of the cone of depression.
Q GCkay. And can you explain to the court the drawdown area
and whether that's the sanme thing as the cone of depression or
what the difference may be?

A This drawdown area is a planar view of where the cone of
depressi on occurs.

Q So essentially, they're one and the same or not?

A | would say yes, thisis -- this is a planar view of the
cone of depression.

Q \What are you saying? Wat view?

A Map view, planar view.
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Q And in your experience as a hydrogeol ogi st planning well

fields, is drawdown good, bad, neutral ?

A  Cone of depression, good -- typically it always occurs when
you punp a well because you're drawi ng down faster than
recharge occurs. So it's -- depending on how big it is and

what it's inpacting as to whether it's good, bad, or otherw se.

Q Are cones of depression avoi dabl e?

A No.

Q Can they be mtigated?

A Yes.

Q \What are the nmeans by which they can be mtigated?

A  Wll, let me -- let me back up on that. The cone of
depression in itself can't -- can only be mtigated if you put

water back init. So --

Q How do you do that?

A You'd have to put water back init, and that's not a nornal
thing to do.

Q Wuld the cone of depression we've been tal king about today

continue to exist if M.GWstopped punping their punping

station?

A Yes.

Q Wiy would it continue?

A  (Oh, did you say would it continue or stop?
Q Yes.

A |If they stopped punping?
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Q Yes, sir.
A  No, it wouldn't. The cone of depression would shrink and
maybe even go away. |f there's no punping at all, it would go
away.
Q | want to talk to you a little bit about your analysis and

whet her you reached any concl usions, and | think you mentioned
you had, but tell me if I"'mright.

Did you reach any concl usions about the amounts --
total amount of groundwater that was diverted or captured by
M.GWt hrough its punping in Northeast M ssissippi, as depicted
in the cone of depression?

A Yes.

Q Let's look at slide 26. That's P171. That's not the right
one. Let's look at 172, slide 12. No, that's not right
either. Hang on a second. The Court's indul gence.

Al right. Let's start with this. P157, whichis --
Is that Figure Nunber 2, | believe.

M. Wley, there's a lot of information on this, this
slide. Tell me what we're | ooking at here.

A This is atable with historical Menphis Light, Gas & Water
punpage from 1965 through 2016.

Q How was this information obtained?

A Mst of it was fromMGNrecords, and | believe some was
fromthe State of Tennessee.

Q Al right. And let's take a | ook and see, over the course

Alpha Reporting Corporation




© 00 N o o A W DN P

SIS EE SR S S e e e e el e T S = T
g B W N P O © o N O o M W N -k O

Proceeding - May 21, 2019

467
of a period of tinme -- | think you've testified earlier that

there had been sone changes in the total anmount of punping over
the course of a period of time from 1965 through 2016. |Is that
correct or is that --

A Yeah. The punpage is -- it increased, and then it
decreased in |later years.

Q (kay. Let's take a look at a couple of the colums that --
let's focus on the well fields that we've been discussing that
are closest to M ssissippi.

Do you recall those, the Pal ner and Davis and
Lichterman? Take a ook with me on this depiction.

Let's tal k about Lichterman first. Can you tell us
the trend with regard to punping in Lichterman, let's say from
2000- -- well, all the way through? Has the trend increased
over time, stabilized? What do you see there?

A  Wll, it started out at 4,240,000 gallons a day. And then
it increased 13 mllion, 14 mllion, 16. Stayed around that
for awhile. And thenin '78, it got into the |ow 20s. It

| ooks like md-'80s, md- tolate '80s, it went up and then
went down into the low 20s again, staying in the low 20s. Then
in 2001 it dropped below the | ow 20s.

Q Okay. Wwell, I followall that. Let me ask you about
totals. At the very bottom let's look at the 2016 fi gures.

Qut of the various well fields that are on this graph,

that are on this list, Lichterman, how does it conpare to the
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others in that bottom colum, that bottom nunber?

A Lichterman, for exanple, in 2016, punps nore than any --
punped nore than any of the other of the well field except for
Shaw.

Q Let's see. What was the nunmber for Davis in 20167?

A Davis was 14,980, 000.

Q (kay. Let's go back to talk alittle bit nore about what
you did in the groundwater budget analysis.

Did you come up with a total anmount of water that was
diverted from M ssissippi into Menphis due to the M.GW punpi ng?
A Yes.

Q And how did you go about doing that? Let's remnd the
Court about the nethodol ogy involved in the groundwater budget
anal ysi s.

A W ran the nodel, took the cell-by-cell flows, put them

I nto zone budget analysis, and cal cul ated net budget out of
DeSot o County into Shel by County.

And | think -- and | think in 2016 the average was
about -- in the 2017 report, the historical average we
calculated in '65 through 2016 was about 21.7 MG, if |
remember right.

Q kay. D d you do a groundwater budget analysis in your
initial work in 200772
A Yes.

Q Didyou do a groundwater budget analysis in your subsequent
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update in 20177

A Yes.
Q And let's take a | ook at slide Nunber 33, Dawn. This is
P181.

Al right. M. Wley, what are we | ooking at here?
A Just as it says, "Volume of Goundwater Contributed to
Shel by County, Tennessee, from DeSoto County, 1965 through
2016."
Q Ckay. Let's start onthe left-hand side in fromthat first
data point. About how nuch are we tal king about there for a
starting point?
A It looks like about 13 mllion gallons a day.
Q And then | guess it clinbs up, and it peaks out, it |ooks
like, in about 1988. |s that correct?
A That |ooks about right.
Q And presently for 2016, what did we end up with on your
graph?
A W're back down, it |ooks Iike, about maybe
14 mllion gallons a day.
Q So this would be the amounts that you cal cul ated as being
contributed to Shel by County from M ssissippi due to M.GW
punpage fromthat period?
A That's right. That's right.

THE COURT: | think we'll stop now for the evening and

recess. So we'll resunme tonorrow at 9:00 o' clock. W'l
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recess now.

(Proceedi ng concluded at 5:00 p.m)

470
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