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1 SAMUEL PARKER PERKI NS,

2 called as a witness on behalf of the State of

3 Nebraska, was sworn and testified as follows:

4 ( THEREUPON, Per ki ns Deposition Exhibit

5 No 1, No 2, and No 3 were marked for

6 identification by the reporter.)

7 DI RECT- EXAM NATI ON

8 BY MR, W LMOTH:

9 Q Good norning, Dr. Perkins.

10 A Good nor ni ng.

11 Q Thank you for coming to Kansas City

12 today, we appreciate your participation. And Dr.

13 Perkins, when was the last tine that you were

14 deposed by the State of Nebraska, do you recall?

15 A It was June, 2013.

16 Q Okay. Do you recall being deposed in

17 regard to the matter of the Rock Creek

18 Augnentation Project at all?

19 A No.

20 Q When we spoke last in June of 2013 the

21 topi c was not augnentation but a different matter,

22 correct?

23 A Correct.

24 Q Do you recall generally what that natter

25 was?
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1 A It's -- it's about the accounting issue
2 for how to account for water, | guess.
3 Q I"d like you to highlight for nme any
4 mat eri al background that you possess and personal
5 experience with augnentation projects.
6 A I don't have any personal experience with
7 augnent ati on projects.
8 Q Have you ever previously done any
9 nodeling with respect to a water augnentation
10 proj ect ?
11 A Yes.
12 Q Coul d you pl ease describe that for ne?
13 A I"ve worked on incorporating the pipe
14 fl ows of augnentation as inputs to groundwater
15 nodel .
16 Q Were those theoretical exercises or were
17 you working on a specific augnentation project?
18 A Those were specific augnentation
19 proj ects.
20 Q Coul d you nane those for ne?
21 A Col orado Conpl i ance Pi peline Project.
22 And Rock Creek -- Rock Creek Project and the
23 Medi ci ne Creek N-CORPE Project.
24 Q So you have performed sonme nodel i ng work,
25 | understand it, on each of the three projects you
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1 just described?

2 A Yes.

3 Q Okay. Have you had occasion to work on

4 any other augnentation projects either within the

5 State of Kansas or el sewhere?

6 A No. | don't -- think that's -- that's

7 about it.

8 Q Coul d you describe for ne generally the

9 nature of the work that you performed with regard

10 to the N-CORPE project, and before you do that,

11 for the court reporter's benefit, that's NCORP

12 E. And that's an acronym whi ch stands for the

13 Nebr aska Cooperative Republican Plat Enhancenent

14 Augnment ati on Pl an.

15 A. | just tried to incorporate the pipe

16 flows that were described in Nebraska' s proposal

17 as inflows to streamsystemas part of the RRCA

18 groundwat er nodel, and trying to observe the

19 assunptions that were incorporated.

20 Q What -- what was the purpose of that

21 effort? Wre -- what were you trying to achieve

22 by doi ng that?

23 A. Essentially to see how the pipe flow from

24  the augnentation project would interact along the

25 streamw th the groundwater nodel.
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1 Q Okay. Was that the extent of your

2 efforts in regard to the project?

3 A Yeah. That's -- that's -- pretty nuch

4 describes it.

5 Q Ckay. Wat was your general concl usion?

6 A Well, there's pretty strong interaction

7 in terns of stream | eakage, evaporative

8 transportati on and change in storage.

9 Q Coul d you expl ain what you nean by the

10 change in storage?

11 A Well, that would be mainly just the flow

12 of water into -- into groundwater by way of

13 streanbed | eakage.

14 Q And was it a substantial anmnount of water

15 that ended up in storage?

16 A Yes.

17 Q About how rmuch water ends up in storage

18 as a result of the project?

19 A I think about a -- around a -- about a

20 third -- about -- up to -- up to a third of the

21 water. |t depends on the conditions. It -- it's

22 al so quite highly dependent on how nuch you

23 actually put in. If you put in 60,000, you know,

24 it's not going to be -- it's going to be a | ower

25 fraction. If you put in less you' re going to see
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1 a higher fraction going into storage.

2 Q And this | eakage into storage is part of

3 a concept, | think, known as a transit loss, is

4 that correct?

5 A Yes.

6 Q Do you recall quantifying the total

7 transit | osses associated with the operation of

8 the project at various |evels?

9 A Yes.

10 Q Coul d you describe the extent of the

11 | osses with respect to each operation that you

12 anal yzed?

13 A Well, | analyze -- assunptions of 10,000

14 acre feet per year, up to 60,000 acre feet per

15 year. According to the -- the schedule of five

16 years on -- with that 60,000 and during the two --

17 2002 to 2006 equival ent years, and -- and no

18 augnentation for the intervening years.

19 And beginning in -- with the |owest, the

20 10,000 acre feet, | saw essentially all of the

21 wat er | eaking into the groundwater within the

22 first few reaches of Medicine Creek putting it in

23 at the top reach. Wth -- after a few years

24 getting a little bit downstream but -- but -- and

25 at 20 percent there was --
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1 Q Excuse nme. | think you said 20 percent.

2 Did you nean 20,000 acre feet?

3 A | meant 20,000 acre feet. Thanks. The

4 | osses weren't quite as bad.

5 Q Do you recall what they were as a

6 percentage of the volune discharged fromthe

7 pi pel i ne?

8 A Well, | don't -- | don't recall the exact

9 nunbers off the top of ny head. But I -- 1 -- it

10 -- it mght have been in the 20 to 30 percent

11 range actually reached Strunk Reservoir.

12 Q So am | correct then that you're saying

13 it's 70 to 80 percent of water would have been

14 | ost between di scharge?

15 A I think that's what it was. | -- 1 -- it

16 was -- with the -- it mght have been low -- | ow

17 20s or less for the 10,000, but it's -- it

18 averaged over the -- the full cycle since there's

19 alittle bit of recovery. A better percentage for

20 the -- much, nuch better percentage for the 20

21 percent and -- | nean, 20,000. 30,000 it just --

22 the percent that gets down to Strunk increases

23 with each -- with each step up. But fromthe 0 to

24 20,000 range it looked |like there's pretty drastic

25 loss in the first few reaches.
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1 Q Do you recall what the |loss was for the

2 30 and 60,000 acre foot scenarios respectively?

3 A | think it was in the range of -- | think

4 It was about 30 percent |oss for the 60 and about

5 40 -- 40 percent loss -- for the -- for the 30.

6 And | haven't reviewed those nunbers for a while

7 sol'm-- 1 my be -- | may be off on those.

8 Q | believe yesterday you were contacted

9 and asked to provide some additional material that

10 backed up the report?

11 A Yeah.

12 Q | understand you've done that, is that

13 correct?

14 A That's right.

15 Q Does that nmaterial help answer the

16 questions that | just asked or is that unrel ated?

17 A No. Those were really -- those files

18 were essentially the same as the -- for the

19 baseline conditions. It shouldn't have affected

20 any -- any of the results, | think. Substitute in

21 files that we provided in Novenber of 2011 and

22 shoul d give you the sane -- sane results.

23 Q Ckay. Thank you. Dr. Perkins, can you

24 explain for ne that your personal history with

25 Medi ci ne Creek. Have you actually been to the
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1 Medi ci ne Creek sub basin before?

2 A | don't -- | don't believe so.

3 Q What is the, kind of, basis of

4 famliarity with that sub basin and it's

5 hydr ol ogi ¢ conmponent s?

6 A Essentially my work with the -- the RRCA

7 groundwat er nodel .

8 (THEREUPON, a di scussion was had off the

9 record.)

10 BY MR W LMOTH:

11 Q Dr. Perkins, I'd like to hand you a

12 docunent we'll mark as Exhibit 4.

13 ( THEREUPON, Per ki ns Deposition Exhibit

14 No 4 was marked for identification by the

15 reporter.)

16 BY MR, W LMOTH:

17 Q To our deposition. W have not gotten to

18 1 through 3 yet so well take these slightly out of

19 order. | will represent to you, Doctor, that |

20 obtained this exhibit fromthe website at the

21 address | ocated at the bottom of the page. Have

22 you seen this particular information before?

23 A That -- | believe | have.

24 Q Coul d you describe what it denonstrates?

25 A Well, it -- this, it looks like it's
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1 describing a pretty good match between the base

2 fl ow conmponent from a base flow separation of --

3 of -- runoff fromstreamflow -- runoff from base

4 flow wth predicted base flow cal cul ated by the

5 gr oundwat er nodel .

6 Q Am | correct in understanding that this

7 i ndi cates that Medicine Creek is a base flow

8 dom nated strean?

9 A Of the -- I"'mnot sure. It -- it's not

10 showi ng what the total streamflowis, but --

11 Q Does it --

12 A -- could be.

13 Q Ckay. Does this indicate to you that

14 Medi ci ne Creek does have a steady base flow?

15 A Yes. It -- it looks like it.

16 MR GRUNEVWALD: Tom | -- just for the

17 record, and this is probably catching ne up

18 because Saml s the nodel guy. You have a website

19 address but we've got no not other context in the

20 record. |Is this a snapshot in tine? |'mjust not

21 really clear on what the graph is, when it was

22 produced, that sort of thing. So if we could get,

23 I think, some background that's inportant to

24 make - -

25 MR, WLMOTH:  Sure.
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1 MR. GRUNEWALD: -- on the record here.

2 MR WLMOTH: My understanding is that

3 this is a base flow prediction that is part the

4 backup information that supports the RRCA

5 gr oundwat er nodel .

6 BY MR W LMOTH:

7 Q Is -- is that a fair characterization,

8 Doct or ?

9 A Yeah. | think so.

10 Q Okay. And am | correct in understanding

11 that this would have been sonething that you

12 wor ked on as part of your duties in --

13 A No.

14 Q No?

15 A No.

16 Q Did you participate in devel oping the

17 RRCA gr oundwat er nodel ?

18 A No.

19 Q Okay. What is the -- can -- or can you

20 determ ne the base flow of Medicine Creek from

21 this material ?

22 A Well, fromthe graph it mght be alittle

23 bit difficult. If you want to -- if you had the

24 table you could -- table of nunbers you could

25 calculate a mean or statistics fromthem
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1 Q Okay. Thank you. Based on your

2 experi ence how woul d you characterize the nature

3 of Medicine Creek specifically? 1Is it a gaining

4 or |l osing streanf

5 A | -- 1 don't think I could tell you from

6 ny know edge of Medicine Creek, but it appears to

7 be a gain -- gaining stream

8 Q Have you had any occasion to eval uate

9 groundwat er levels in and around the project area?

10 A No.

11 Q Do you have an opi nion about, for

12 exanpl e, the depth to groundwater at the N CORPE

13 Project site?

14 A | don't have a -- no. | -- | don't have

15 a personal opinion on that.

16 Q In ascertaining the extent of |osses to

17 the aquifer systemas a result of the project

18 operation would the depth to groundwater be a

19 rel evant consideration for you?

20 A Yes.

21 Q How does the depth to groundwater affect

22 the determ nation of what | will generally call

23 transit losses? |If you want to parse that into

24 conmponents, that's fine. But how does the depth

25 to groundwater affect transit |osses in a reach?
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1 A If the groundwater |evel is belowthe

2 | evel of the water in the streamthen it's going

3 to show up -- flow fromthe streaminto the

4 groundwat er based on the hydraulic -- based on the

5 difference in the |l evel s between the stream and

6 the groundwater. And if the groundwater |evel's

7 bel ow t he streanbed you're going to have a dis --

8 di sconnect -- still have the flow fromthe stream

9 -- stream-- through the streanbed into the

10 gr oundwat er .

11 Q And if the inverse is true and the

12 groundwater level is essentially at the surface,

13 what's the result?

14 A You -- you have on the average an equal

15 i nterchange or -- or no flow

16 Q No flow into the aquifer, you nean?

17 A Right. |If you had the groundwater and

18 the stream stage el evations were the sane --

19 THE REPORTER: Repeat that. | couldn't

20 hear you.

21 THE WTNESS: You'd have a negligible

22 fl ow between the two.

23 BY MR, W LMOTH:

24 Q Coul d you explain to ne in your

25 under st andi ng, how does the nodel treat Medicine
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1 Creek? Does it street it as a gaining reach?

2 A Yeah. In general it's -- | think it

3 treats it as a gaining reach -- well, depending on

4 whi ch part of the reach you're |ooking at, but I

5 think it's -- you're going to see -- just fromthe

6 results of the nodel it's -- |ooks |ike gaining

7 reach up -- up top down to Strunk Reservoir.

8 Q Okay. Thank you. [I'd like to hand you a

9 coupl e of exhibits and just get these out of the

10 way so we can refer to them The first is a

11 notice of deposition --

12 A Uh- huh.

13 Q -- which we premarked as Exhibit 1. Have

14 you seen that docunent, Doctor?

15 A Yes.

16 Q And there's a request in that docunment to

17 bring with any supplenental materials today. Have

18 you done so0?

19 A No.

20 Q Thank you. Are there any suppl enent al

21 materials that you intend rely on?

22 A No. Not that | -- not that | know of.

23 Q Thank you. |'malso going to had you

24  what we've pre-marked as Exhibit 2, which is the

25 N CORPE proposal, if you will. 1'Il use that as a
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1 shorthand description of Exhibit 2. Have you seen

2 t hat docunent ?

3 A Yes.

4 Q And you can keep that for your reference.

5 A Ckay.

6 THE WTNESS: Are these yours?

7 BY MR, W LMOTH:

8 Q And then 1'1l hand you what we prenarked

9 as Exhibit 3 which I believe to be a copy of your

10 expert report in this case --

11 A Uh- huh.

12 Q -- is that correct?

13 A Yes.

14 Q Thank you. Now I'd |like to hand you what
15 we've nmarked as -- or what we will mark, excuse

16 me, as Exhibit 5 and ask you to review this letter
17 very briefly.

18 ( THEREUPON, Per ki ns Deposition Exhibit
19 No 5 was marked for identification by the

20 reporter.)

21 MR. WLMOTH: For the fol ks on the phone
22 this is a letter dated January 14, 2013, from M.
23 Barfield to M. Dunnigan.

24 BY MR, W LMOTH:

25 Q Have you seen this docunment which we've
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1 mar ked as Exhibit 5, Doctor?

2 A | believe | have.

3 Q And if you look at the mddle of the

4 first paragraph on the first page there's a

5 reference to an Inports Docunent. Do you see

6 that?

7 A Yes.

8 Q Do you recall review ng that docunent?

9 A | -- I don't recall seeing that docunent.

10 Q Okay. Do you recall perform ng any work

11 to anal yze the concept that is described here as

12 the I nports Docunent ?

13 A No.

14 Q Thank you. GCkay. Let's turn to what is

15 mar ked as Exhibit 3 which is a copy of your expert

16 report --

17 A Okay.

18 Q -- if you would. Looking at the

19 i ntroduction about hal fway down there's -- you

20 note that the Nebraska proposal fails to account

21 for transit | osses associated with the project?

22 A Yes.

23 Q Do you see that?

24 A Uh- huh.

25 Q Coul d you explain to me how t he RRCA
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accounting procedures presently address transit
| osses?
A No. | -- 1 don't think -- | don't think

| can give you a good explanation on that right

Q Ckay. Do you know whether transit | osses

1

2

3

4

5 Now.
6

7 are addressed in the procedures?
8

9

A vell --
Q Let nme --
10 A Yeah. Go ahead.
11 Q Let me try to give you a specific

12 exanpl e. The N CORPE Project obviously involves
13 t he di scharge of water through a pipe --

14 A Uh- huh.

15 Q -- into the Medicine Creek and then that
16 water travels down the Medicine Creek through the
17 system And if | understand it, you have

18 expressed sone concern or some anticipation that

19 there would be a transit | oss associated with

20 that --

21 A Correct.

22 Q -- correct?

23 A.  Right.

24 Q And if | understand it you're suggesting

25 that transit |oss should be quantified and

Appmo - Biggs

{Main Office) Reporbing Serwice. Inc. {Metro Kansas City)
Topeka, KS Technology Specialkst m Tadays Libgabon Overland Park, KS
T85.273.3063 Toll Free: §88.273.3063 913.383.1131

www.appinobiggs.com



1/30/2014 SAMUEL PARKER PERKINS, P.E. 23NCORPE

N31068
23 of 78

1 deducted fromthe augnentation water supply,

2 correct?

3 A Correct.

4 Q Hypothetically if the water that we're

5 tal ki ng about were generated by virtue of shutting

6 down groundwater punping and the water just

7 accrued to the stream how would the transit

8 | osses associated with that water be neasured as

9 they made their way down to the main sten?

10 A By shutting dowmn wells the -- it -- you

11 -- you'd see it through groundwater |evel recovery

12 and -- and increased base flow, | inagine.

13 Q But would you actually utilize sone tool

14 to quantify the transit | osses and assign them as

15 such to the State of Nebraska?

16 A Well, if you call that transit |oss

17 recovery of groundwater |evels which increases

18 base fl ow, then you have groundwater nodel as your

19 tool to -- to make the nmeasurenent.

20 Q Okay. So -- so the loss would be

21 quantified using the nodel, is that what you're

22 sayi ng?

23 A The increased base fl ow woul d be

24 quantified by the nodel, and so | don't -- |I'm not

25 sure | follow how that's --
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1 Q Let's say the base flow then materializes

2 and there's a volunme of base flow associated with

3 this 5,000 acre feet. How would you assign

4 transit |losses to that volune of base flow that

5 actually manifests itself as it noves down the

6 syst enf?

7 A. | can't tell you off the top of my head

8 how to do that.

9 Q Is that sonething that's done today under

10 the RRCA --

11 A Not that I -- 1 -- 1 don't -- I'm

12 famliar with how we eval uate depl eti ons today,

13 but I"mnot famliar with how you m ght translate

14 that into the concept of transit |oss.

15 Q Ckay. Further down in this paragraph you

16 i ndicate that the proposal -- Nebraska's proposal

17 fails to describe how augnmentation water would be

18 routed through the remainder of the stream system

19 Do you see that?

20 MR. GRUNEWALD: |'msorry. \ere is

21 t hat ?

22 MR. WLMOTH: Bottom of the introduction.

23 A Uh- huh, vyes.

24 BY MR, W LMOTH:

25 Q Do you have an opi nion about the manner
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1 in which the water associated with the project

2 shoul d be routed? In other words --

3 A No.

4 Q -- do you have a preferred routing

5 procedure?

6 A No.

7 Q Are you famliar with Nebraska's

8 i nt egrat ed managenent plans at all, Doctor?

9 A Yes.

10 Q I f through those plans or otherw se

11 Nebraska commts to ensuring that the vol ume of

12 augnment ati on water supply as cal cul ated actual ly

13 reaches the state line at Hardy, are you with ne

14 in nmy hypothetical ?

15 A No.

16 Q So 10,000 acre feet of water is

17 cal cul ated as the augnentation credit, and 10, 000

18 acre feet reach the state line at Hardy, do you

19 foll ow that hypot hetical ?

20 A That would be a -- putting 10,000 acre

21 feet in with the augnentation pipe and 10,000 acre

22 feet reach the state |ine.

23 Q Correct. That's the hypothetical.

24 A Ckay.

25 Q So based on that hypothetical, ny
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1 guestion is, assum ng that were the case, would

2 the routing issue matter to you?

3 A I don't -- | don't think so, but I'm--

4 "' mnot sure.

5 Q How might it -- the routing be rel evant

6 at that point? It -- it occurs to ne it would

7 becone irrel evant, but perhaps |'m not

8 under st andi ng.

9 A How wi || the routing be relevant?

10 Q Yes. |If the same volune that's

11 calculated as the credit actually reaches the

12 state line.

13 A The retimng mght be relevant. It's --
14 that occurs to nme that -- possible -- possible

15 probl em

16 Q And coul d you expl ain what you nean by
17 retimng?

18 A Just the -- providing water at a tine
19 that Kansas can use it is preferable to providing
20 it at a tine when Kansas can't use it.

21 Q Ckay. So it's atimng issue rather than
22 a volunetric issue?

23 A Yes. It could be an issue.

24 Q Ckay. Thank you. Let's nove on to the

25 next section entitled Hydrol ogic Concepts
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1 Associ ated Wth Stream Augnentation. 1In the

2 second line of the first paragraph you indicate

3 that this water that's discharged fromthe project

4 wll interact with the hydrologic systemin the

5 sane manner as other streamflow. Do you see

6 that?

7 A Yes.

8 Q Coul d you expl ain what you nean by t hat

9 st at enent ?

10 A Wll, I"'ma -- I"'ma co-author on this

11 and I"'mnot -- | -- Steve's the |ead author, so

12 ["mnot going to say it's ny words, but as a co-

13 author it's --

14 Q Sur e

15 A. -- | guess you could call it mne in

16 quot es.

17 Q Well, | guess ny question, if --if the

18 wat er di scharged fromthe project will interact

19 with the hydrologic systemin the same manner as
20 other streamflow, are you suggesting that we
21 woul d just treat this as surface water as any
22 other water in the -- in Medicine Creek, is that
23 t he point?
24 A Yeah. | think that's -- that -- that's
25 fair.
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1 Q The next sentence indicates that the

2 i ncreased streamwater |evel will change the

3 interaction between the stream system Have you

4 attenpted to quantify how and when that woul d

5 occur?

6 A Well, just from nodel runs.

7 Q The exanpl es you presented in the

8 docunent?

9 A Yes.

10 Q Okay. Thank you. To the best of your

11 know edge based on your work, wll the groundwater

12 | evel s al ways increase as a result the project?

13 And I'mreferring to the third sentence here in

14 t hi s paragraph.

15 A. Well, | think they'll just generally

16 i ncrease groundwater |evels.

17 Q And if the groundwater is actually

18 mani fested at the surface then what happens?

19 A The groundwater is at the surface?

20 Q Yes. \What happens to the discharge, the

21 augnent ati on water?

22 A Well, it's just going to fl ow down

23 gradi ent, down -- downstreamor -- or flowin and

24 out of the groundwater dependi ng on | ocal

25 gradi ent .
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1 Q Okay. Beginning of the next paragraph

2 indicates that at |east conceptually a relatively

3 smal | anmount of the augnentation water would

4 actually reach Harry Strunk, is that correct, a

5 correct interpretation?

6 A Right. Correct.

7 Q When you are tal king about a relatively

8 smal | ampbunt, are you referring to the analysis

9 that we discussed at the beginning the deposition

10 concerning the four scenarios that you ran in the

11 nodel ?

12 A Yes.

13 Q Ckay. So a relatively small anmount with

14 respect to the 10,000 acre foot scenario would be

15 virtually none, | assune?

16 A No. | -- I think maybe 1'l1 correct

17 that. | would -- | think a relatively small here

18 woul d nean with respect to the 60,000 acre feet.

19 Q Okay.

20 A In which case 10,000 acre feet would be

21 relatively small. And it could be smaller.

22 Q I want to be sure | understand what

23 you're saying. Are you suggesting under the

24 60, 000 acre feet scenario only 10,000 acre feet

25 woul d reach Harry Strunk?
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1 A No. I'monly saying with respect to the

2 60, 000 acre feet a 10,000 acre per year

3 augnment ati on m ght be characterized as relatively

4 smal | anmount of -- or maybe |I'm m ssing your

5 questi on.

6 Q | understood the neaning of this sentence

7 to be that if you put a lot of water into the

8 systemonly a snmall part of that mght actually

9 reach Harry Strunk Lake, is that correct? If I'm

10 m sinterpreting the sentence just let nme know

11 A No. This -- the first sentence it's only

12 saying that the anount of augnentation is

13 relatively small as the flow out of the pipe.

14 Q Is relatively small in conparison to

15 what?

16 A The proposal 60,000 acre feet, so.

17 Q So if -- if the proposal were inplenented

18 in a manner that only 10,000 were di scharged, that

19 woul d be relatively small conpared to the total

20 amount that could be discharged, is that your

21 poi nt ?

22 A Right. That would be -- it's --

23 Q Ckay.

24 A -- it'"s describing. |'mjust saying

25 10, 000 acre-foot would be relatively small
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1 conpared to 60,000 acre-foot discharge.

2 Q Okay. But you're not suggesting that

3 only 10,000 acre feet would actually reach the

4 I nt ended destination?

5 A No.

6 Q kay.

7 A That's --

8 Q Ckay

9 A That's not -- | think this anount of

10 augnmentation's just describing --

11 Q Okay.
12 A -- what the assuned pipe flow would be.
13 Q Ckay. Alittle bit later on in that sane

14 sentence there's an assunption that the anount of
15 augnentation water flow is such that all of the

16 water is lost to the groundwater --

17 A Uh- huh.

18 Q -- in arelatively short distance.

19 A Yeah.

20 Q I want to try and tie that concl usion

21 with the work that | think you ve done that we

22 tal ked about earlier. Are you referring there to
23 the scenario in which only 10,000 acre feet is

24 punped and di scharged?

25 A Yeah. That's -- that's referring to the
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1 -- that would -- that would be an instance of

2 this.

3 Q Okay. And so under that scenario, as |

4 under st and your point, the augnentation water

5 sinply increases groundwater storage and virtually

6 none of it reaches Harry Strunk Lake?

7 A Correct.

8 Q Okay. This whol e paragraph starts with

9 the term conceptually and so | read that to nmean

10 in -- in concept this could happen. 1Is there a

11 I nverse concept in which essentially all the water

12 reaches Harry Strunk Lake that's discharged, and

13 under what facts would that occur?

14 A Well, one way you could ensure it would

15 be to pipe it to Harry Strunk, conceptually. And

16 the problem seens to be mainly in the top end of

17 the -- top end of the stream where you have a --

18 have a strong | oss.

19 Q This -- this is what the nodel is show ng

20 you?

21 A Ri ght.

22 Q That there's a strong loss. In other

23 words there's a disconnect between the stream and

24  the aquifer --

25 A Ri ght.
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1 Q -- in the upper portion of the project

2 area?

3 A Right. | nean -- and so conceptually

4 you'd -- you'd pipe it alittle bit farther and

5 get -- get -- get past the part where you're --

6 you're -- you're |osing.

7 Q Ki nd of bridge over the |osing reach and

8 hit it at the headwaters there where it starts to

9 flow, is that the idea?

10 A Ri ght.

11 Q Okay.

12 A Then -- then you' ve got -- still have

13 sone interaction but -- but it's -- but you don't

14 have the heavy | osses you see up at the

15 headwaters.

16 Q When you did your calculations and -- and

17 enpl oyed the nodel in this manner with the four

18 different scenarios --

19 A Uh- huh.

20 Q -- do you have any -- or do you have any

21 sense or did you draw any specific concl usions

22 about where those | osses generally occur? 1In

23 other words, let ne be real specific.

24 Unh- huh.

25 Q Does the 80 percent of the | osses occur
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1 in the first couple of mles, for exanple, of the

2 stream reach bel ow the di scharge?

3 A Well, let's take the 10,000 scenario to

4 start with. For that case it |ooked |ike you | ost

5 all of it in about the first three reaches or so.

6 Q First three reaches, do you have any idea

7 how - -

8 A Three -- three -- well, these -- are

9 first three grids all starting fromthe top.

10 Q So -- and those are a mle a piece?

11 A Yeah. The grid cells are a square m e,

12 but the length the stream goes through them [It's

13 kind of -- it's -- it's going to neander.

14 Q Do you have any idea how many river mles

15 are invol ved?

16 A I'm-- -- |1 think it mght be around

17 five mles.

18 Q Okay.

19 A |"mguessing it's around five mles. But

20 that's -- so that's the nost drastic case, but at

21 20,000 acre feet, you still |ose nost of the

22 20,000 acre feet but it -- it gets -- sone of it

23 gets down to where it starts --

24 Q Ckay.

25 A -- flowi ng better.
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1 Q What is it?

2 A It also matters which -- which year it is

3 because as the years go by you -- since you're

4 chargi ng the groundwater locally you -- you get a

5 little bit better downstream fl ow.

6 Q Better transni ssion over tinme?

7 A Ri ght .

8 Q Into the future?

9 A Ri ght.

10 Q Okay. Could you describe for ne what it

11 I s about the nodel or about Medicine Creek as

12 represented in the nodel that identifies the point
13 where these | osses end? |In other words, what is
14 it in the nodel at river mle five belowthe

15 outl et that changes the |oss structure?

16 A Wll, it's -- it's really past river mle
17 five. It's -- 1 think it mght be closer to

18 river mle ten when -- where you reach a point

19 where the groundwater levels are -- are pretty

20 close to the -- to the surfaces.

21 Q Ckay.

22 A So that you get a -- get a about an even
23 i nteraction between groundwat er and the stream

24 Q Perhaps this is too nmuch of a | ayperson

25 oversinplification, but does that nean that the
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1 nodel is predicting or -- or assum ng that the

2 headwat ers of Medicine Creek is | ocated somewhere

3 ten mles downstrean?

4 A That -- that sounds -- that sounds |ike a

5 reasonabl e --

6 Q That's where the --

7 A. -- description.

8 Q -- water starts to cone up on the

9 surface? 1In other words --

10 A Yeah.

11 Q Thank you.

12 A | think that sounds right.

13 Q That was probably awkward -- awkwardly

14 pr esent ed.

15 A No.

16 Q But | appreciate you hanging with ne.

17 A Well, ny co-author, Steve, he's -- he's

18 done nore detailed analysis of this -- this

19 situation. So -- so | -- | defer.

20 Q But you're famliar with the nodel

21 structure?

22 A.  Right.

23 Q And kind of what it --

24 A Ri ght.

25 Q What it thinks Medicine Creek | ooks Iike?
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1 A Ri ght.

2 Q Okay. |If the nodel denonstrated or

3 predi cted or assuned that the headwaters of

4 Medi cine Creek started at the discharge point

5 woul d that affect your analysis at all?

6 A No --

7 MR. STEI NBRECHER: |'m going object to

8 the formof the question. You can answer.

9 BY MR- W LMOTH:

10 Q Do you understand ny question? Wy don't

11 | ask the court reporter to read it back.

12 MR. WLMOTH: Could you read it back?

13 THE REPORTER If the nodel denonstrated

14 or predicted or assuned that the headwater of

15 Medi cine Creek started at the discharge point

16 woul d that affect your analysis at all.

17 THE WTNESS: It would affect the results

18 but I -- 1 don't know that it would affect ny

19 anal ysi s.

20 BY VR W LMOTH:

21 Q Do you have an opi ni on about how t he

22 results m ght change?

23 A. kay. That's -- okay. By the headwaters

24 you nean the groundwater |evel would be --

25 Q Mani fested on --
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1 A -- on the surface then.

2 Q -- the surface. Yeah.

3 A Then you'd see a -- you' d see a nuch | ess

4 drastic loss, | think --

5 Q Okay.

6 A. -- for alow-- |ow augnentation |ike

7 that.

8 Q Kind of along the sanme lines, I'mtrying

9 to get at some of the relationships of the nodel

10 to what's actually going on in Medicine Creek.

11 A Uh- huh.

12 Q If the actual groundwater |evels at the

13 proj ect area are higher than are represented in

14 the nodel would that affect your concl usions,

15 potentially?

16 A In project areas at the area the

17 di scharge?

18 Q Yes, sir.

19 A O.

20 Q Yes, sir.

21 A Well, they would -- they -- they --

22 they'd affect the results dependi ng on how nuch

23 hi gher they were.

24 Q Am | correct then in understandi ng based

25 on your prior analysis that the | osses m ght be
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1 |l ess if groundwater |evels are higher?

2 A They would be less. It depends on how

3 much hi gher the groundwater |evels are.

4 Q Okay. Thank you. Doctor, have you

5 actually identified any | osing reaches within

6 Medi ci ne Creek? | understand you to say that it's

7 a gai ning streamon the whole, but have you

8 identified | osing conponents of that?

9 A Well, 1'd say the -- about first ten

10 nodel grid cells, around first ten, I'd say those

11 are about always losing. Just --

12 Q The first ten cells?

13 A.  Right.

14 Q Ckay.

15 A But normally there's no flow so there's

16 nothing to lose, but there's only sonmething to

17 | ose when there's augnentation flowing in there.

18 Q Understood. Could you please turn to

19 page 2 and | ook at the mddle of the first full

20 paragraph. | understand you to reconmmend that the

21 augnent ati on water supply credit be adjusted based

22 on transit losses, is that right?

23 A Ri ght.

24 Q How woul d you reconmend t hat be done?

25 A I don't have a specific recomendati on.
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1 Q Wuld it be feasible to neasure the

2 outflow of the augnmentation project and conpare

3 that to the flows and the gages down strean? In

4 other words, if the -- by way of exanple, if a

5 di scharge were 20,000 acre feet but the gage only

6 read 10,000 acre feet, you would assign a 10, 000

7 acre foot transit |oss?

8 A That -- that might do it.

9 Q Okay. And by the inverse, | assune you

10 could take those sane neasurenents, and if the out

11 -- the discharge were 20 and the gauge actually

12 read 20, could we infer there were no transit

13 | osses of any material anount?

14 A No. Just because you're going to be --

15 it's likely you're going to be gaining base flow

16 anyway so -- so that the 20,000 that's re-gauged

17 doesn't necessarily reflect what cane out of the

18 pi pe.

19 Q And we have preexisting neasurenents of

20 the base flow, don't we?

21 A Well -- well, we have -- we have nodel s

22 showi ng conputer based flow. W have base flow

23 separations but we have stream fl ow neasurenents.

24 Q And if you have those neasurenents is it

25 possible to identify the base flow volune and then
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1 quantify the anount of augnmentation water actually

2 reachi ng the gauge? In other words, calculating

3 transit | osses based on those guage fl ows?

4 A Il -- I think it's kind of difficult to

5 track exactly how much -- how nuch reaches the

6 gauge, but it's -- | don't -- | don't think it's

7 nore -- | -- | can't give you a outline off the

8 top of ny head how the -- howto try to evaluate

9 the -- how nuch actually gets to the gauge.

10 Q Okay. 1'd like to take you down to the

11 | ast paragraph above the next heading, there's a

12 sentence that begins within the | ake. Do you see

13 t hat ?

14 Where are you | ooking at?

15 Q Ri ght here.

16 MR GRUNEVWALD: Wthin the | ake or --

17 MR WLMOTH: Wthin the | ake.

18 MR. GRUNEWALD: W thin the | ake.

19 THE WTNESS: OCh. Wthin the | ake.

20 Ckay.

21 BY MR, W LMOTH:

22 Q And then the next sentence expl ai ns that

23 if transit |osses are not determ ned and accounted

24 t he proper anount of adjustment to the gauge

25 stream fl ows cannot be determ ned. Do you see
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t hat ?
Yes. Yes.
Q Under st andi ng that you did sone anal ysis

under various scenarios of discharge have you

1
2
3
4
5 attenpted to quantify the actual |osses associ at ed
6 wi th project operations?

7 A Yes.

8 Q And is that represented in these

9 cal cul ati ons we've been discussing about the four
10 di fferent scenarios?

11 A Yes.

12 Q Okay. So if | understand what you're
13 sayi ng, based on this work --

14 A Uh- huh.

15 Q -- it's the Kansas concl usion or your

16 conclusion on behalf the State of Kansas that if

17 the project were operated at 10,000 acre feet --

18 A Uh- huh.

19 Q -- the augnentation water supply credit
20 -- shoul d be essentially zero?

21 A | -- 1 don't -- | haven't -- | don't
22 real ly have that conclusion, | just.

23 Q Isn't that the |ogical extent of this

24 statement, though?

25 A. It -- it seens -- seens like a -- that
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1 woul d be reasonabl e --

2 Q Okay.

3 A -- concl usi on.

4 Q Let's ook at the first sentence bel ow

5 the next heading. The quantifications of

6 hydr ol ogi ¢ i npact upstream augnentati on and

7 transit loss. Do you see that section?

8 A Yes.

9 Q The -- could you read the first sentence

10 out loud for nme?

11 A The RRCA groundwat er nodel provides a

12 tool for evaluating transit |osses associated with

13 augnentation water. Left out the extra of.

14 Q Dr. Perkins, like to hand you what we'l|l

15 mark as Exhibit 6, and I'Il tell you that this is

16 a excerpt of the groundwater nodel report, and

17 it's only the first of the 11 pages?

18 ( THEREUPON, Per ki ns Deposition Exhibit

19 No 6 was marked for identification by the

20 reporter.)

21 BY MR, W LMOTH:

22 Q But feel free to have a look at it.

23 Fam liarize yourself with it. 1'massum ng you' ve

24  seen this docunment before.

25 MR. GRUNEWALD: Tom you said this is the
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1 groundwat er nodel docunentation. |Is this fromthe

2 Speci al Master's final report?

3 MR. WLMOTH: There is actually off the

4 same website. The Republican River dot org

5 website that's maintained, it has all this

6 i nf or mati on.

7 MR. GRUNEVWALD: Doesn't actually say

8 that, does it?

9 MR WLMOTH: No. It doesn't.

10 MR, GRUNEWALD: Sorry.

11 MR WLMOTH: But I'Il represent to you

12 that that's the truth and I'd just ask Dr. Perkins

13 if he's famliar with this docunent generally.

14 It's a fairly lengthy docunent so | didn't bother

15 to print everything out only because | only have

16 one questi on.

17 MR. GRUNEVWALD: Fair enough. Just a

18 couple things for the record. | notice there's

19 some highlighting in this docunent. ['mgoing to
20 guess that that was highlighting you added in this
21 particular version, is that correct?
22 MR. WLMOTH: Correct?
23 MR GRUNEVWALD: And |I'msorry, | probably
24  just not enough coffee this norning. Are you
25 saying this is from-- it's off of the website but
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it is a reproduction of something out of the
Special Master's final report or sone other
docunent generated by sonebody el se?

MR WLMOTH: It's directly off the

1

2

3

4

5 website. The only nodification is ny

6 hi ghl i ghti ng.

7 MR. GRUNEVWALD: Who generated the
8 docunent on the website?

9 MR WLMOTH: | believe the RRCA

10 It's --

11 MR. GRUNEVWALD: Well, okay. They don't
12 actual ly collectively, but maybe we can just do
13 housekeeping off the record. But | just -- so
14 you're not saying this is the groundwater node

15 docunent ati on out of the Special Master's report,

16 you' re not saying that?

17 MR WLMOTH. |'m not saying that.
18 MR GRUNEVWALD: Ckay.
19 MR WLMOTH: | nean, | believe it's a

20 replica of that, but it's fromthe Republican

21 Ri ver Conpact dot org website.

22 MR, GRUNEWALD: kay. | thought it m ght
23 be the nodel docunentation. But it's just a

24 formatting since it's a different format is all --

25 MR. WLMOTH: Yeah. This is just printed
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1 directly off the site.

2 MR. GRUNEWALD: The -- the site's

3 mai nt ai ned by whon? Maybe -- maybe that will help

4 clear it up for the record.

5 MR, WLMOTH.  Principia Mathenati ca.

6 MR GRUNEWALD: Ckay. Geat. Thank you.

7 THE WTNESS: Well, to be honest, |'ve --

8 |"ve used the Special Mster's Appendix A for ny

9 ref erence.

10 BY MR W LMOTH:

11 Q Okay. That's fine. Let ne direct your

12 attention to page 11.

13 A Ckay.

14 Q Do you see the section entitled Streans

15 and Reservoirs?

16 A Uh- huh.

17 Q I"ve highlighted a sentence in this.

18 Coul d you read that aloud, please?

19 A It is not a surface water nodel and total

20 stream flows are not incorporated in its design or

21 cal cul ati ons.

22 Q And with respect to it, do you understand

23 this to be referring to the RRCA groundwat er

24 nodel ?

25 A Yes.

Appmo - Biggs

{Main Office) Reporbing Serwice. Inc. {Metro Kansas City)

Topeka, KS Technology Specialkst m Tadays Libgabon Overland Park, KS

783.273.3063 Toll Free: 888.273.3063 9213.383.1131

www.appinobiggs.com



1/30/2014 SAMUEL PARKER PERKINS, P.E. 4NCORPE

N31068
47 of 78

1 Q Okay. @Gven that caveat, why do you

2 bel i eve that the nodel provides a good tool to

3 evaluate transit losses in a streanf

4 MR. GRUNEVWALD: | -- I'mjust going

5 object to formof the question. At this point |

6 haven't heard you confirmthat this is the Speci al

7 Master's report Appendix A so with that caveat

8 ["m-- I'"mnot clear whether you're representing

9 that's what it is and you're asking himto adopt

10 that statenment and then nake a concl usi on based

11 upon it. So | just object to that -- the form and

12 the basis for that.

13 MR WLMOTH  Ckay.

14 BY MR, W LMOTH:

15 Q Do you concur with the statenent made in

16 this docunent here at page 11 that we just read,

17 regardl ess of the provenance of this docunent, in

18 ot her words, do you -- do you concur that the RRCA

19 groundwat er nodel is not a surface water nodel and

20 total streamflows are not incorporated in its

21 design or cal cul ati ons?

22 A Yes.

23 Q. G ven that --

24 A | believe that.

25 Q I"msorry. | didn't have nean to
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i nterrupt.
A | believe that.
Q Gven that, I'lIl ask again, why is it

that you believe that the nodel is a good tool for

1
2
3
4
5 evaluating transit losses in a surface streamli ke
6 Medi ci ne Creek?

7 A Vell, it's -- whether it's streamflow or
8 base flow, it's -- it's going to represent

9 interaction with groundwater through the --

10 through the difference in elevations. Wether you

11 call it streamflow or the base fl ow conponent
12 you're still going to have the interactions.
13 Q Isn't that true with respect to all water

14 that flows on the surface in Nebraska in the

15 Republ i can Ri ver?

16 A It would be, yes. As far as | -- as far
17 as | know.

18 Q But we don't calculate and assign transit
19 | osses to that water, do we, under the RRCA

20 accounting procedures?

21 A Well, you account for the interaction and
22 -- and whether you call that transit |oss or not,
23 it's -- if -- if what you nean by transit loss is
24 the -- is the interaction that ends up as

25 evapotranspiration --
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1 THE REPORTER: Ends up as what?

2 THE W TNESS: As evapotranspiration or --

3 or storage. Those are -- those are conponents

4 that are changing what's in the streamflow in the

5 stream

6 BY MR, W LMOTH:

7 Q So these | osses are inherently baked into

8 the nodel, is that what you're saying?

9 A Ri ght.

10 Q Are transit | osses assigned to reservoir

11 rel eases presently?

12 A I"mnot -- | don't understand quite your

13 use of the termtransit |oss on that.

14 Q I"'mtrying to use it as -- I'mtrying to

15 use it as -- in the sane vein that you all have

16 used it throughout your report.

17 A But --

18 Q Losses to the output.

19 A Okay. But you're tal ki ng about

20 eval uation in the groundwater nodel ?

21 Q Yeabh.

22 A Well, the groundwater nodel it's -- all

23 the -- the reservoirs are disconnected so that

24 it's not representing reservoir rel eases.

25 Q Let me turn you to the bottom of page 3.
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1 A O our report?
2 Q Yes, sir. Sorry. Do you see the
3 sentence beginning all along the 60-plus mle?
4 A Yes.
5 Q You nention in this sentence
6 opportunities for transit |oss. Have you nade any
7 attenpt to identify where those opportunities
8 arise specifically?
9 A Thr ough nodel runs, conpared stream-- or
10 base flow with and w t hout augnentati on.
11 Q kay. So --
12 A Along the -- along that creek.
13 Q And am | correct in understanding that
14 the | osses you' ve identified are as we tal ked
15 about earlier in the upper portion of the -- of
16  Medicine Creek?
17 A That -- that's where the -- that's -- the
18 upper portion is where you see the -- the biggest
19 | o0ss.
20 Q So it -- so -- when you refer to these
21 opportunities you're referring specifically to
22 that location within the first ten river mles or
23 so of the discharge point?
24 A There's -- there's -- there can be sone
25 losses | think all the way along it, but it's --
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but that's where you have the -- the -- see the
bi ggest --
Q Ckay.

A Bi ggest | osses. And that's above Harry

1

2

3

4

5 Strunk Lake.
6 Q And then later -- later down in this

7 par agraph you refer to | osses bel ow Harry Strunk,
8 obviously, and all the way down to Harlan County
9

Lake. Do you see that?

10 A Ri ght.

11 Q Have you made an effort to quantify those
12 | osses?

13 A Yes.

14 Q Is that in -- contained in the report

15 sonewhere?

16 A | don't -- 1 don't -- | don't think --
17 don't think they look at that specifically just
18 because the reservoir is disconnected. W don't
19 -- we -- we're not routing stream fl ow down bel ow

20 the reservoir.

21 Q Bel ow Harry Strunk?

22 A.  Right.

23 Q Ckay.

24 A So -- so in order to route to see what

25 the affects would be bel ow t he dam you m ght --
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you m ght see how nuch water got down to Strunk
and then assune that it's bypassed the reservoir
and then route that downstream

Q But you but haven't done that work and

1

2

3

4

5 reported in this docunent?
6 A No. | haven't -- it's not reported in
7 her e.

8 Q Okay. Do you intend to testify about
9

that work in this proceedi ng?

10 A No.

11 Q Okay.

12 A I --

13 MR, GRUNEWALD: Let ne just at |east

14 clarify. You're asking himto testify. W've
15 al ready put our witness list out and since Dr.

16 Perkins is not onit. So the testinony --

17 MR WLMOTH. Right.
18 MR. GRUNEWALD: -- is the report and M.
19 Larson's listed as testifying witness. | didn't

20 want there to be any confusion --

21 MR. WLMOTH:  Ckay.

22 MR. GRUNEWALD: -- on that.

23 MR WLMOTH: Al I'mtrying to get at is
24 if there's sone analysis that we haven't seen in

25 that regard yet that's -- backs up this report or
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1 sonet hi ng.

2 MR. GRUNEWALD: Fair enough. Your

3 guestion went to intended testinony.

4 MR. WLMOTH: Sure. Thank you. That's

5 fine. 1 -- 1 assunme that | can ask M. Larson

6 t hat questi on.

7 MR. GRUNEWALD: Absol utely.

8 MR WLMOTH: Ckay.

9 BY MR- W LMOTH:

10 Q Well, but -- but just so I'mclear, you

11 did performsone work on this matter, you

12 possessed the results of that work?

13 A Ri ght .

14 Q Ckay.

15 A I"ve -- | nmade -- made a run where | see

16 how nuch water got down to Strunk and then --

17 Q Uh- huh.

18 A -- just put that same anmount in bel ow the

19 dam - -

20 Q Okay.

21 A -- to -- toroute it down to see how it

22 -- howit fares on the way down to Harlan County.

23 Q Can you describe the conclusions you drew

24 fromthat work?

25 A We saw sonme | osses fromHarry Strunk down
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1 to Harlan County.

2 Q As a percentage basis of the discharge

3 vol unme do you recall what that nunber was,

4 roughl y?

5 A It was significant but not -- | can't --

6 | can't tell you off the top of ny head.

7 Q Do you recall whether it was nore than

8 hal f or less than hal f?

9 A Well, it was |ess than half.

10 Q Less than what was | ost?

11 A Yes. | think it was -- it was a -- and

12 that was just for one scenario, for the 60,000

13 acre foot.

14 Q Just so |I'mclear on how you constructed
15 that. Do | understand that you assuned that all
16 60, 000 acre feet made it to Harry Strunk?

17 A No.

18 Q Ckay. So you just built on the work that
19 you had done previously.

20 A Right. | took the results from previous
21 run to --

22 Q | understand. And do you happen to

23 recall the amount of water that you found reached
24 Harl an County relative to the 60,000 di scharge?

25 A. Il -- 1 think it was on order of half.
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1 Q About 30,000 acre feet of the 60, 000

2 actually nmade it to Harlan County, is that what

3 you're saying?

4 A | think -- | think it was about -- about

5 hal f, roughly.

6 Q Ckay. Let's work our way further down on

7 this page 4, the last full paragraph. Starts to

8 explain your work with these four scenari os,

9 correct?

10 A Yes.

11 Q And in the second sentence you indicate

12 that you all used essentially the sanme nodel files

13 and augnentati on sequence used by Nebraska. Do

14 you see that?

15 A Yes.

16 Q Coul d you explain to ne what the

17 rel evance of the caveat essentially is, did you

18 make any nodifications to those?

19 A Well, initially thought we'd want to | ook
20 -- we wanted to | ook at the budgets, the
21 hydrol ogic -- the whole -- whole water budget.
22 And so | -- | changed sone of the input files,
23 just one -- one indicator switch at the top of the
24 file that tells -- tells whether or not to wite
25 out the cell by cell files -- cell by cell flows
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toa-- to a separate file, so | turned those on
so we could get those cell by cell files out.
Q What -- what was the val ue of doing that

in your m nd?

1

2

3

4

5 A That -- the main -- well, that -- that
6 let's just -- let's just |ook at what the water

7 budgets are locally, and specifically | used --

8 used the cell by cell streanbed | eakage fl ows so
9 that | could see what those were in the reaches

10 all along the stream

11 Q I's that what hel ped you identify this

12 initial area of nore significant |oss around the

13 proximty --

14 A Yeah.

15 Q -- of the discharge?

16 A Yeah. Yes. Those -- those results where
17 | saw that.

18 Q And turning these on allowed you to

19 di stingui sh between each cell, is that the idea?
20 A Ri ght.

21 Q Ckay.

22 A So the input files, they're -- that's --
23 that's the only -- that's really the caveat, you
24 know. Qher -- other than that one switch they're

25 the sane fil es.
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1 Q Just out of curiosity, was -- was it the

2 case that as you went downstream fromthe

3 di scharge point the | eakage was uniformy | ess?

4 A No. It was -- it -- generally it was --

5 It was about the -- about the first -- around the

6 first ten -- ten grid cells where nost of the |oss

7 -- you'd -- you'd see a really big loss, and then

8 you just hit -- just hit a point where it would

9 | evel out.

10 Q So it was kind of uniformin the first

11 ten cells, as | understand it that it |leveled out?

12 A It would depend if it's -- it depended on

13 the nore water you put in the farther the water

14 woul d get downstream |If you put in just 10,000

15 acre feet you mght only get about three grid

16 cells.

17 Q Ckay.

18 A And after about 20,000 acre feet then the

19 -- that first -- about the first 20,000 acre foot

20 seenmed to provide a -- the conditions to get the

21 rest of it downstream

22 Q I"d like you take a | ook at page 5,

23 Figure 2 of your report. | just have a couple

24 questions about these figures. | think based on

25 our conversation | understand the answer to this,
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1 but | just want to put it in this context so |I'm

2 sure, are you with nme?

3 Yes.

4 Q Al'l right. There are four boxes on this

5 page, and in this figure -- and let's just start

6 at the top. | understand this is the 60,000 acre

7 foot discharge scenario, is that right?

8 A Ri ght.

9 Q And what is this -- the -- the tine scale

10 here on this figure? 1Is this a nonthly |oss or --

11 A Yes.

12 Q -- an annual? So this is a nonthly --

13 A It's -- it's showing the nonthly --

14 nmont hly results.

15 Q And when you created this figure were you

16 assum ng that the 60,000 acre feet would be

17 di scharged uniformy throughout the year? In

18 ot her words, did you just divide 60 by 12?

19 A Well, | didn't create the figure.

20 Q Okay.

21 A But that was Steve's work.

22 Q Okay.

23 A. But -- but the assunption's correct that

24 it's -- it was based on just a steady -- steady

25 flow during the year and that.
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1 Q Okay. So basically if | understand it,

2 you were -- if | wanted to put the discharge on

3 this graph you would have had an assuned 5, 000

4 acre feet a nonth?

5 A Yeah. About -- about 5,000 acre feet a

6 nonth.

7 Q kay. And is that true then with respect

8 to each of the figures on -- excuse ne. Each of

9 t he boxes?

10 A Yeah.

11 Q On the figure?

12 A Yes.

13 Q Thank you.

14 A It's all -- it's all steady flow during

15 t he year.

16 Q Thank you very much.

17 MR WLMOTH: Wiy don't we -- let's see

18 how much nore do we have here? Are you doing

19 okay, Sanuel? Do you want to keep goi ng?

20 THE W TNESS: Sure.

21 MR WLMOTH: You need a break? All

22 right. Do you need a break?

23 MR GRUNEVWALD: | -- | do.

24 MR WLMOTH: Ckay.

25 (THEREUPQON, a recess was taken.)
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1 BY MR W LMOTH:

2 Q Coul d you | ook at the m ddl e of page 6,

3 Sam

4 A Mn huh.

5 Q Excuse nme, Dr. Perkins. | apol ogize.

6 A That's all right.

7 Q This is what happens when you spend too

8 much time together. You indicate there as part of

9 the report that the graphs denonstrate that | osses

10 increased with increased anount of augnentation

11 water. Do you see that?

12 A Yes.

13 Q I may have m sunderstood what you said

14 earlier but | thought you had earlier indicated

15 that the | osses were greater with smaller vol unes

16 of discharge. Could you clarify that for ne?

17 A I think this is consistent that with the

18 smal | er augnmentation you see a hi gher percentage

19 of loss, higher fraction of what you -- what the

20 pipe flowis. But as you increase the

21 augnent ati on your -- the magnitude of the | oss

22 wi Il increase but the percentage will go -- wll

23 go down.

24 Q | understand. So it's a volune issue

25 real ly?
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1 A Yeah.

2 Q Larger -- larger volune, smaller

3 percentage still nmeans nore water?

4 A Ri ght.

5 Q Ckay. Thank you. In the next paragraph

6 you indicate -- you indicate that nost of the

7 transit | osses occur in the upper reaches. Do you

8 see that?

9 A Yes.

10 Q Is that because the assuned groundwater

11 | evel s around the project are | ower?

12 A Yes.

13 Q And is that in fact reflected on your

14 Figure 4 in the formof these contour |ines? Page

15 8.

16 A Oh, yes. Yeah. | think that's -- that

17 that's correct.

18 Q I notice that these contour lines in

19 Fi gure 4 on page 8 represent contours of increased

20 groundwater level that's a result of the discharge

21 punpi ng, | assune?

22 A Right. Well, that's --

23 Q A result of discharge. Excuse ne.

24 A That's -- yeah. It's the result of the

25 di scharge there.
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1 Q And so | infer fromthat that we assune

2 that the current groundwater |evels are at |east

3 nine feet deep in that area because they can

4 absorb that increase, is that the idea?

5 A Yeah. They're -- it's that -- that first

6 section where the groundwater levels are quite a

7 bit | ower, apparently.

8 Q Ckay. And is that based on sonething

9 that is contained within the nodel, those assuned

10 groundwat er | evels or have you done some --

11 A Well, they're -- they're the -- just the

12 comput ed heads.

13 Q Ckay.

14 A And that's -- this is just -- map i s just

15 showi ng conpari son of the scenario with the 10, 000

16 acre foot augnmentation punping. But -- but

17 wi thout -- without putting the augnentation in the

18 nodel versus the same punping case putting the

19 augnentation water in the nodel.

20 Q Okay. Have you conducted any analysis to

21 determ ne the actual depth of groundwater or the

22 groundwater levels in this area and how t hey

23 relate to what is represented in the nodel ?

24 A. | don't -- 1 -- 1 nmay have made a

25 conmpari son of the stream el evati ons agai nst the
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1 conputed heads. | -- | don't -- | don't -- but,

2 yeah, | -- | did -- | did do that at |east al ong

3 the streamto see -- pretty sure that -- | did

4 that just to see what the difference was.

5 Q These are | ooking at two different nodel

6 scenarios?

7 A. No. They're looking at the -- what | was

8 | ooking at was just | think the streanbed

9 el evation versus conputed heads. The difference

10 bet ween streanbed el evations, conputed heads. So
11 that's not exactly the -- that's -- that's taking
12 the streanbed elevation that's a little bit --

13 that's a little | ower than what the stream

14 elevation would be if -- if there's streamfl ow.
15 Q What was the source of that information?
16 A Well, the stream head el evations are just

17 part of the streaminput.

18 Q To the nodel ?

19 A Right. And conputed heads are the

20 out put --

21 Q Okay.

22 A -- for the case.

23 Q I'"d like to turn your attention to your

24 summary paragraph, Doctor. And m dway through the

25 final paragraph you discuss the concept of passing
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1 augnent ati on water through Harry Strunk Lake. Do

2 you see that?

3 A | -- | do but I mght rem nd you of one

4 thing, that --

5 Q Sur e.

6 A. -- Steve's primary author on this.

7 Q Sure. And if you --

8 A And so | -- | mean, | -- so co-author

9 status, but just want to point out that he was the

10 primary aut hor.

11 Q Sure. If you don't have an opinion about
12 this matter that's fine too. But I -- | did

13 want - -

14 A -- guestion --

15 Q -- ask you --

16 A Sur e.

17 Q -- whet her you believe that augmentation

18 wat er should be sinply passed through Harry Strunk
19 Lake and Harlan County Lake or if you have an

20 opi ni on about the best way to nmanage that water?
21 A No. | don't have a -- don't have a --
22 really don't have an opinion on that. You know,
23 to sone extent the water that flows into the

24 reservoir woul d be represented and accounted by

25 the change in storage, and -- | nean, there's
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1 aspects of that that would be represented in the

2 accounti ng anyway.

3 Q Okay. Quick question on the stream

4 el evations we tal ked about earlier.

5 A Uh- huh.

6 Q Regar di ng those stream el evati ons and the

7 cal cul at ed heads you nenti oned.

8 A Uh- huh.

9 Q Are those on the mle grid cell you

10 ment i oned?

11 A Ri ght.
12 Q Both -- both are?
13 A The -- right. Yeah. |It's the -- just

14 the cell by cell --

15 THE REPORTER: A cell by cell what?
16 THE WTNESS: Cell by cell elevations.
17 Sorry.

18 BY MR W LMOTH:

19 Q And then finally in the -- at the end,

20 the summary, there's a statenent included here
21 that Nebraska's assunption that all the

22 augnent ati on water will pass through this stream
23 gauge is unrealistic. Gven your experience, Dr.
24 Perkins, | assume you agree with that statenent?

25 A. Yeah.
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1 Q G ven your experience of kind of in the

2 -- in the real world, not so nuch the nodeling

3 word, but do you think as a matter of your kind of

4 professional opinion that it's realistic to assune

5 that 10,000 acre feet of water discharged fromthe

6 pi peline would be lost in the first five mles of

7 the strean®

8 A Well, that's what the nodel says.

9 Q Sur e.

10 A And whether it would or not may -- takes

11 some observati on.

12 Q Sure. Do you have an opinion as a

13 professional -- matter of your professional

14 opinion as to whether or not that's a realistic

15 result notw thstandi ng what the nodel indicates?

16 A | -- it -- it mght be depending on the

17 condi tions.

18 Q Okay.

19 MR WLMOTH: Al right. Let's just take

20 a couple of mnutes and I'I|l see if we have any

21 further questions.

22 MR. GRUNEWALD: Ckay.

23 MR WLMOTH. W don't need to break.

24 MR. GRUNEWALD: We can step out if you

25 want .
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1 MR WLMOTH. No, no that's fine. |

2 believe that's all we have.

3 M. Steinbrecher, do you have any questions?

4 MR STEINBRECHER: | do have a few

5 questi ons.

6 CROSS- EXAM NATI ON

7 BY MR STElI NBRECHER:

8 Q Dr. Perkins, are you ready to go? Do you

9 mnd if we junp into this?

10 A Sounds fi ne.

11 Q So good norning Dr. Perkins. For the

12 record this is Scott Steinbrecher fromthe

13 Col orado Attorney Ceneral's Ofice. | have just a

14 few questions for you based on sone of the

15 responses you gave to M. WIlnoth this norning.

16 A Ckay.

17 Q Can you hear me okay?

18 A Yes.

19 Q If you can't, feel free to interrupt and

20 ask ne to speak up.

21 A Ckay.

22 Q So Dr. Perkins, did you perform nodel

23 runs in preparing your expert report, which |

24  believe is Exhibit 3?

25 A Yes.
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1 Q And -- you performed those nodel runs
2 your sel f?
3 A Yes.
4 Q And do those nodel runs that you
5 perfornmed track | osses to the augnentati on water
6 from Nebraska's N CORPE proposal ?
7 A. They track -- well, they -- they track --
8 they track |l osses to -- to the -- yeah. | guess
9 you coul d say they track | osses, just.
10 Q Okay. And you provided those nodel runs
11 to the other states, correct?
12 A Correct.
13 Q Ckay. Is it your testinony that those
14 nodel runs that we just tal ked about, that those
15 runs track |l osses to augnentation flows bel ow
16 Harry Strunk Reservoir?
17 A No. They don't really show what's going
18 on bel ow because they're -- they're just using the
19 nodel as is where the Harry Strunk is
20 di sconnected, so that there's no flow below Harry
21 St runk.
22 Q So the -- can you explain to ne why
23 there's no flow below Harry Strunk?
24 A That's just -- that's just part of the --
25 the way the nodel was built, that the -- the flows
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are di sconnected at the reservoirs.
Q So is it true that once that water is
stored in Harry Strunk Reservoir for the purposes

the npodel that water then beconmes surface fl ow?

1

2

3

4

5 A I --
6 Q The groundwater nodel would not track

7 that water below the reservoir?

8 A I don't have an opinion on that. It's --
9 because we -- well, | don't have an opinion on

10 that. We -- we didn't try to represent what

11 happens in the reservoir because of the

12 augnent ation fl ow.

13 Q I think nmy question relates nore to your

14 under st andi ng of how t he nodel works and t he nodel

15 runs.
16 A kay.
17 Q When that water reaches the reservoir in

18 terns of nodeling below the reservoir does the

19 water stored in the reservoir becone surface flow
20 so that the groundwater nodel no |onger tracks it,
21 or in the nodel runs that you' ve done does the

22 nodel track those flows bel ow Harry Strunk

23 Reservoir?

24 A The nodel does not track the flows bel ow

25 Harry Strunk. It -- you only see the effect that
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1 t he accounting point -- just because the

2 accounting point's going to take into account the

3 gauge of the -- the gauge flow above the

4 reservoir.

5 Q And whi ch accounting point are you

6 tal ki ng about ?

7 A. The Medi ci ne Creek accounting point down

8 at the Republican R ver.

9 Q Bel ow t he reservoir?

10 A Yes. The accounting point there is going

11 to be the sumof the gauge flows at -- through

12 Republ i can River plus the gauge flows at -- above

13 the -- above Strunk. Strunk.

14 Q So are you saying, Dr. Perkins, that the
15 nodel renoves the flow when it reaches the main
16 st en®?

17 A Well, it disconnects the flow at the

18 reservoir. As far as the flow bel ow the

19 reservoir, the nodel's not really doing anything

20 further with the -- the augnentation flow It's
21 -- you only see the effect at the gauge above the
22 reservoir so that -- so that the inpacts can be --

23 the inmpact at the accounting points can be
24 af fected by the gauge above Strunk. But the

25 augnentation, that's -- that's the only place you
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ever see the augnentation effect with the
reservoir di sconnect ed.
Q Let ne see if | can just cut to the chase

here, Dr. Perkins. Have you cal cul ated any | osses

1
2
3
4
5 to the augnentation flows bel ow Harry Strunk
6 Reservoir?

7 A Yes.

8 Q How di d you do that?

9 A | did -- 1 didn't do that for these cases
10 as | -- 1 told Tom W -- we did |look at a

11 hypot heti cal bypass, or bypassed whatever flow got

12 to Harry Strunk and put it in the river bel ow

13 Strunk and -- to see how nuch of that made it down

14 to Harlan County.

15 Q And have you produced t hose nodel runs

16 representing the hypothetical bypass? @

17 A No. They weren't --

18 Q Coul d you do that, please?

19 A I -- 1 could do that.

20 MR. GRUNEVWALD: Well, this is Chris

21 G unewal d. For the record we'll take a | ook at --
22 at your request see if it fits. And if -- ny

23 understanding fromthe testinony we've heard today
24 is it's outside the expert report, but we'll take

25 a |l ook at your request and get back to you very
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1 qui ckly.

2 BY MR, STElI NBRECHER:

3 Q Sounds to ne like that's what you've done

4 to cal culate | osses below the -- below Harry

5 Strunk Reservoir. | think that's well within the

6 scope of the report?

7 A vell --

8 Q Are those reports summarized in your

9 report anywhere, Dr. Perkins?

10 A No. They -- they weren't referred to in

11 the report, | don't think. | don't think the

12 report is -- says what those | osses are. So --

13 but -- but if it did that's -- that's the type of
14 nodel run that woul d have supported that.

15 Q Can you tell ne why you only | ooked at
16 those | osses between Strunk and Harlan County in
17 your hypot hetical exanple?

18 MR. GRUNEVWALD: |1'mjust going to |odge,
19 at least, an initial objection to the extent we're
20 getting into draft expert report material and

21 comuni cations directly between the experts here
22 and their attorneys. Those communications are

23 privileged and you're not entitled to them To
24 the extent you can answer that question, go ahead.

25 A Right. W |ooked at how -- how the water
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1 reached all the way down to Harlan County fromthe

2 pi pe flow, not just bel ow Strunk.

3 BY MR STElI NBRECHER:

4 Q And why did you choose to stop at Harl an

5 County? Wy not go, for exanple, to KBID?

6 A | don't -- we were interested mainly --

7 we were interested to see how nuch of it reached

8 Harl an County. We just didn't ask ourselves how

9 much reached KBI D.

10 MR. STEI NBRECHER: Well, that's all the

11 gquestions | have. And we'd like to see the nodel

12 runs for those -- for that hypothetical scenario.

13 THE W TNESS: Ckay.

14 MR, WLMOTH. We have nothing further.

15 MR. GRUNEWALD: Kansas has no questi ons,

16 so | think we're all set.

17 THE REPORTER: Read and sign?

18 MR. WLMOTH: Excellent.

19 MR. GRUNEWALD: Read and sign.

20 ( THEREUPON, the deposition concluded at

21 10: 50 a.m)

22

23

24

25
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1 SI GNATURE

2

3 The deposition of SAMJEL PARKER PERKI NS,

4 P.E. was taken in the matter, on the date, and at

5 the tinme and place set out on the title page

6  hereof.

4

8 It was requested that the deposition be

9 taken by the reporter and that same be reduced to

10 typewitten form

11

12 It was agreed by and between counsel and

13 the parties that the deponent will read and sign

14 the transcript of said deposition.

15

16

17

18

19

20

21

22

23

24

25
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1 AFFI DAVI T

2

3 STATE OF

4  COUNTY/CITY OF

5

6 Before nme, this day, personally appeared,

7 SAMUEL PARKER PERKINS, P.E., who, being duly sworn,

8 states that the foregoing transcript of his/her

9 Deposition, taken in the matter, on the date, and at

10 the tine and place set out on the title page hereof,

11 constitutes a true and accurate transcript of said

12 deposition, along wwth the attached Errata Sheet, if

13 changes or corrections were nade.

14

15

16 SAMUEL PARKER PERKI NS, P.E.

17

18 SUBSCRI BED and SWORN to before ne this _ -

19 day of , 2014 in the
20 jurisdiction aforesaid.
21
22
23 My Commi ssi on Expires Notary Public
24
25
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1 DEPCSI TI ON ERRATA SHEET
2 RE: APPI NO & BI GGS
3 REPORTI NG SERVI CE, | NC.
4 FI LE NO : 33185
5 CASE: Republ i can Ri ver Conpact Arbitration
6 Nebraska N- CORPE augnentation pl an
7 DEPONENT: SAMUEL PARKER PERKI NS, P.E.
8 DEPCSI TI ON DATE: 1/ 30/ 2014
9 To the Reporter:
10 | have read the entire transcript of ny Deposition taken in the
11 captioned matter or the sane has been read to nme. | request that
12 the foll owi ng changes be entered upon the record for the reasons
13 i ndicated. | have signed ny nane to the Errata Sheet and the
14 appropriate Certificate and authorize you to attach both to the
15 original transcript.
16 PAGE LINE FROM TO REASON
17
18
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23
24
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1 CERTI FI CATE
2 STATE OF KANSAS
3 SS:
4 COUNTY OF SHAWNEE
5 |, Douglas Stone, a Certified Court
6 Reporter, Conm ssioned as such by the
7 Suprene Court of the State of Kansas, and
8 aut hori zed to take depositions and
9 adm ni ster oaths within said State pursuant
10 to K. S. A 60-228, certify that the foregoing
11 was reported by stenographi c neans, which
12 matter was held on the date, and the tine
13 and place set out on the title page hereof
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        01                               SAMUEL PARKER PERKINS,

        02            called as a witness on behalf of the State of

        03            Nebraska, was sworn and testified as follows:

        04                      (THEREUPON, Perkins Deposition Exhibit

        05            No 1, No 2, and No 3 were marked for

        06            identification by the reporter.)

        07                 DIRECT-EXAMINATION

        08                 BY MR. WILMOTH:

        09                 Q.   Good morning, Dr. Perkins.

        10                 A.   Good morning.

        11                 Q.   Thank you for coming to Kansas City

        12            today, we appreciate your participation.  And Dr.

        13            Perkins, when was the last time that you were

        14            deposed by the State of Nebraska, do you recall?

        15                 A.   It was June, 2013.

        16                 Q.   Okay.  Do you recall being deposed in

        17            regard to the matter of the Rock Creek

        18            Augmentation Project at all?

        19                 A.   No.

        20                 Q.   When we spoke last in June of 2013 the

        21            topic was not augmentation but a different matter,

        22            correct?

        23                 A.   Correct.

        24                 Q.   Do you recall generally what that matter

        25            was?
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        01                 A.   It's -- it's about the accounting issue

        02            for how to account for water, I guess.

        03                 Q.   I'd like you to highlight for me any

        04            material background that you possess and personal

        05            experience with augmentation projects.

        06                 A.   I don't have any personal experience with

        07            augmentation projects.

        08                 Q.   Have you ever previously done any

        09            modeling with respect to a water augmentation

        10            project?

        11                 A.   Yes.

        12                 Q.   Could you please describe that for me?

        13                 A.   I've worked on incorporating the pipe

        14            flows of augmentation as inputs to groundwater

        15            model.

        16                 Q.   Were those theoretical exercises or were

        17            you working on a specific augmentation project?

        18                 A.   Those were specific augmentation

        19            projects.

        20                 Q.   Could you name those for me?

        21                 A.   Colorado Compliance Pipeline Project.

        22            And Rock Creek -- Rock Creek Project and the

        23            Medicine Creek N-CORPE Project.

        24                 Q.   So you have performed some modeling work,

        25            I understand it, on each of the three projects you
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        01            just described?

        02                 A.   Yes.

        03                 Q.   Okay.  Have you had occasion to work on

        04            any other augmentation projects either within the

        05            State of Kansas or elsewhere?

        06                 A.   No.  I don't -- think that's -- that's

        07            about it.

        08                 Q.   Could you describe for me generally the

        09            nature of the work that you performed with regard

        10            to the N-CORPE project, and before you do that,

        11            for the court reporter's benefit, that's N-C O R P

        12            E.  And that's an acronym which stands for the

        13            Nebraska Cooperative Republican Plat Enhancement

        14            Augmentation Plan.

        15                 A.   I just tried to incorporate the pipe

        16            flows that were described in Nebraska's proposal

        17            as inflows to stream system as part of the RRCA

        18            groundwater model, and trying to observe the

        19            assumptions that were incorporated.

        20                 Q.   What -- what was the purpose of that

        21            effort?  Were -- what were you trying to achieve

        22            by doing that?

        23                 A.   Essentially to see how the pipe flow from

        24            the augmentation project would interact along the

        25            stream with the groundwater model.
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        01                 Q.   Okay.  Was that the extent of your

        02            efforts in regard to the project?

        03                 A.   Yeah.  That's -- that's -- pretty much

        04            describes it.

        05                 Q.   Okay.  What was your general conclusion?

        06                 A.   Well, there's pretty strong interaction

        07            in terms of stream leakage, evaporative

        08            transportation and change in storage.

        09                 Q.   Could you explain what you mean by the

        10            change in storage?

        11                 A.   Well, that would be mainly just the flow

        12            of water into -- into groundwater by way of

        13            streambed leakage.

        14                 Q.   And was it a substantial amount of water

        15            that ended up in storage?

        16                 A.   Yes.

        17                 Q.   About how much water ends up in storage

        18            as a result of the project?

        19                 A.   I think about a -- around a -- about a

        20            third -- about  -- up to -- up to a third of the

        21            water.  It depends on the conditions.  It -- it's

        22            also quite highly dependent on how much you

        23            actually put in.  If you put in 60,000, you know,

        24            it's not going to be -- it's going to be a lower

        25            fraction.  If you put in less you're going to see
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        01            a higher fraction going into storage.

        02                 Q.   And this leakage into storage is part of

        03            a concept, I think, known as a transit loss, is

        04            that correct?

        05                 A.   Yes.

        06                 Q.   Do you recall quantifying the total

        07            transit losses associated with the operation of

        08            the project at various levels?

        09                 A.   Yes.

        10                 Q.   Could you describe the extent of the

        11            losses with respect to each operation that you

        12            analyzed?

        13                 A.   Well, I analyze -- assumptions of 10,000

        14            acre feet per year, up to 60,000 acre feet per

        15            year.  According to the -- the schedule of five

        16            years on -- with that 60,000 and during the two --

        17            2002 to 2006 equivalent years, and -- and no

        18            augmentation for the intervening years.

        19                 And beginning in -- with the lowest, the

        20            10,000 acre feet, I saw essentially all of the

        21            water leaking into the groundwater within the

        22            first few reaches of Medicine Creek putting it in

        23            at the top reach.  With -- after a few years

        24            getting a little bit downstream, but -- but -- and

        25            at 20 percent there was --
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        01                 Q.   Excuse me.  I think you said 20 percent.

        02            Did you mean 20,000 acre feet?

        03                 A.   I meant 20,000 acre feet.  Thanks.  The

        04            losses weren't quite as bad.

        05                 Q.   Do you recall what they were as a

        06            percentage of the volume discharged from the

        07            pipeline?

        08                 A.   Well, I don't -- I don't recall the exact

        09            numbers off the top of my head.  But I -- I -- it

        10            -- it might have been in the 20 to 30 percent

        11            range actually reached Strunk Reservoir.

        12                 Q.   So am I correct then that you're saying

        13            it's 70 to 80 percent of water would have been

        14            lost between discharge?

        15                 A.   I think that's what it was.  I -- I -- it

        16            was -- with the -- it might have been low -- low

        17            20s or less for the 10,000, but it's -- it

        18            averaged over the -- the full cycle since there's

        19            a little bit of recovery.  A better percentage for

        20            the -- much, much better percentage for the 20

        21            percent and -- I mean, 20,000.  30,000 it just --

        22            the percent that gets down to Strunk increases

        23            with each -- with each step up.  But from the 0 to

        24            20,000 range it looked like there's pretty drastic

        25            loss in the first few reaches.
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        01                 Q.   Do you recall what the loss was for the

        02            30 and 60,000 acre foot scenarios respectively?

        03                 A.   I think it was in the range of -- I think

        04            it was about 30 percent loss for the 60 and about

        05            40 -- 40 percent loss -- for the -- for the 30.

        06            And I haven't reviewed those numbers for a while

        07            so I'm -- I may be -- I may be off on those.

        08                 Q.   I believe yesterday you were contacted

        09            and asked to provide some additional material that

        10            backed up the report?

        11                 A.   Yeah.

        12                 Q.   I understand you've done that, is that

        13            correct?

        14                 A.   That's right.

        15                 Q.   Does that material help answer the

        16            questions that I just asked or is that unrelated?

        17                 A.   No.  Those were really -- those files

        18            were essentially the same as the -- for the

        19            baseline conditions.  It shouldn't have affected

        20            any -- any of the results, I think.  Substitute in

        21            files that we provided in November of 2011 and

        22            should give you the same -- same results.

        23                 Q.   Okay.  Thank you.  Dr. Perkins, can you

        24            explain for me that your personal history with

        25            Medicine Creek.  Have you actually been to the
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        01            Medicine Creek sub basin before?

        02                 A.   I don't -- I don't believe so.

        03                 Q.   What is the, kind of, basis of

        04            familiarity with that sub basin and it's

        05            hydrologic components?

        06                 A.   Essentially my work with the -- the RRCA

        07            groundwater model.

        08                      (THEREUPON, a discussion was had off the

        09            record.)

        10                 BY MR. WILMOTH:

        11                 Q.   Dr. Perkins, I'd like to hand you a

        12            document we'll mark as Exhibit 4.

        13                      (THEREUPON, Perkins Deposition Exhibit

        14            No 4 was marked for identification by the

        15            reporter.)

        16                 BY MR. WILMOTH:

        17                 Q.   To our deposition.  We have not gotten to

        18            1 through 3 yet so well take these slightly out of

        19            order.  I will represent to you, Doctor, that I

        20            obtained this exhibit from the website at the

        21            address located at the bottom of the page.  Have

        22            you seen this particular information before?

        23                 A.   That -- I believe I have.

        24                 Q.   Could you describe what it demonstrates?

        25                 A.   Well, it -- this, it looks like it's
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        01            describing a pretty good match between the base

        02            flow component from a base flow separation of --

        03            of -- runoff from stream flow -- runoff from base

        04            flow with predicted base flow calculated by the

        05            groundwater model.

        06                 Q.   Am I correct in understanding that this

        07            indicates that Medicine Creek is a base flow

        08            dominated stream?

        09                 A.   Off the -- I'm not sure.  It -- it's not

        10            showing what the total stream flow is, but --

        11                 Q.   Does it --

        12                 A.   -- could be.

        13                 Q.   Okay.  Does this indicate to you that

        14            Medicine Creek does have a steady base flow?

        15                 A.   Yes.  It -- it looks like it.

        16                      MR. GRUNEWALD:  Tom, I -- just for the

        17            record, and this is probably catching me up

        18            because Sam's the model guy.  You have a website

        19            address but we've got no not other context in the

        20            record.  Is this a snapshot in time?  I'm just not

        21            really clear on what the graph is, when it was

        22            produced, that sort of thing.  So if we could get,

        23            I think, some background that's important to

        24            make --

        25                      MR. WILMOTH:  Sure.
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        01                      MR. GRUNEWALD:  -- on the record here.

        02                      MR. WILMOTH:  My understanding is that

        03            this is a base flow prediction that is part the

        04            backup information that supports the RRCA

        05            groundwater model.

        06                 BY MR. WILMOTH:

        07                 Q.   Is -- is that a fair characterization,

        08            Doctor?

        09                 A.   Yeah.  I think so.

        10                 Q.   Okay.  And am I correct in understanding

        11            that this would have been something that you

        12            worked on as part of your duties in --

        13                 A.   No.

        14                 Q.   No?

        15                 A.   No.

        16                 Q.   Did you participate in developing the

        17            RRCA groundwater model?

        18                 A.   No.

        19                 Q.   Okay.  What is the -- can -- or can you

        20            determine the base flow of Medicine Creek from

        21            this material?

        22                 A.   Well, from the graph it might be a little

        23            bit difficult.  If you want to -- if you had the

        24            table you could -- table of numbers you could

        25            calculate a mean or statistics from them.
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        01                 Q.   Okay.  Thank you.  Based on your

        02            experience how would you characterize the nature

        03            of Medicine Creek specifically?  Is it a gaining

        04            or losing stream?

        05                 A.   I -- I don't think I could tell you from

        06            my knowledge of Medicine Creek, but it appears to

        07            be a gain -- gaining stream.

        08                 Q.   Have you had any occasion to evaluate

        09            groundwater levels in and around the project area?

        10                 A.   No.

        11                 Q.   Do you have an opinion about, for

        12            example, the depth to groundwater at the N-CORPE

        13            Project site?

        14                 A.   I don't have a -- no.  I -- I don't have

        15            a personal opinion on that.

        16                 Q.   In ascertaining the extent of losses to

        17            the aquifer system as a result of the project

        18            operation would the depth to groundwater be a

        19            relevant consideration for you?

        20                 A.   Yes.

        21                 Q.   How does the depth to groundwater affect

        22            the determination of what I will generally call

        23            transit losses?  If you want to parse that into

        24            components, that's fine.  But how does the depth

        25            to groundwater affect transit losses in a reach?
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        01                 A.   If the groundwater level is below the

        02            level of the water in the stream then it's going

        03            to show up -- flow from the stream into the

        04            groundwater based on the hydraulic -- based on the

        05            difference in the levels between the stream and

        06            the groundwater.  And if the groundwater level's

        07            below the streambed you're going to have a dis --

        08            disconnect -- still have the flow from the stream

        09            -- stream -- through the streambed into the

        10            groundwater.

        11                 Q.   And if the inverse is true and the

        12            groundwater level is essentially at the surface,

        13            what's the result?

        14                 A.   You -- you have on the average an equal

        15            interchange or -- or no flow.

        16                 Q.   No flow into the aquifer, you mean?

        17                 A.   Right.  If you had the groundwater and

        18            the stream stage elevations were the same --

        19                      THE REPORTER:  Repeat that.  I couldn't

        20            hear you.

        21                      THE WITNESS:  You'd have a negligible

        22            flow between the two.

        23                 BY MR. WILMOTH:

        24                 Q.   Could you explain to me in your

        25            understanding, how does the model treat Medicine
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        01            Creek?  Does it street it as a gaining reach?

        02                 A.   Yeah.  In general it's -- I think it

        03            treats it as a gaining reach -- well, depending on

        04            which part of the reach you're looking at, but I

        05            think it's -- you're going to see -- just from the

        06            results of the model it's -- looks like gaining

        07            reach up -- up top down to Strunk Reservoir.

        08                 Q.   Okay.  Thank you.  I'd like to hand you a

        09            couple of exhibits and just get these out of the

        10            way so we can refer to them.  The first is a

        11            notice of deposition --

        12                 A.   Uh-huh.

        13                 Q.   -- which we premarked as Exhibit 1.  Have

        14            you seen that document, Doctor?

        15                 A.   Yes.

        16                 Q.   And there's a request in that document to

        17            bring with any supplemental materials today.  Have

        18            you done so?

        19                 A.   No.

        20                 Q.   Thank you.  Are there any supplemental

        21            materials that you intend rely on?

        22                 A.   No.  Not that I -- not that I know of.

        23                 Q.   Thank you.  I'm also going to had you

        24            what we've pre-marked as Exhibit 2, which is the

        25            N-CORPE proposal, if you will.  I'll use that as a
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        01            shorthand description of Exhibit 2.  Have you seen

        02            that document?

        03                 A.   Yes.

        04                 Q.   And you can keep that for your reference.

        05                 A.   Okay.

        06                      THE WITNESS:  Are these yours?

        07                 BY MR. WILMOTH:

        08                 Q.   And then I'll hand you what we premarked

        09            as Exhibit 3 which I believe to be a copy of your

        10            expert report in this case --

        11                 A.   Uh-huh.

        12                 Q.   -- is that correct?

        13                 A.   Yes.

        14                 Q.   Thank you.  Now I'd like to hand you what

        15            we've marked as -- or what we will mark, excuse

        16            me, as Exhibit 5 and ask you to review this letter

        17            very briefly.

        18                      (THEREUPON, Perkins Deposition Exhibit

        19            No 5 was marked for identification by the

        20            reporter.)

        21                      MR. WILMOTH:  For the folks on the phone

        22            this is a letter dated January 14, 2013, from Mr.

        23            Barfield to Mr. Dunnigan.

        24                 BY MR. WILMOTH:

        25                 Q.   Have you seen this document which we've
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        01            marked as Exhibit 5, Doctor?

        02                 A.   I believe I have.

        03                 Q.   And if you look at the middle of the

        04            first paragraph on the first page there's a

        05            reference to an Imports Document.  Do you see

        06            that?

        07                 A.   Yes.

        08                 Q.   Do you recall reviewing that document?

        09                 A.   I -- I don't recall seeing that document.

        10                 Q.   Okay.  Do you recall performing any work

        11            to analyze the concept that is described here as

        12            the Imports Document?

        13                 A.   No.

        14                 Q.   Thank you.  Okay.  Let's turn to what is

        15            marked as Exhibit 3 which is a copy of your expert

        16            report --

        17                 A.   Okay.

        18                 Q.   -- if you would.  Looking at the

        19            introduction about halfway down there's -- you

        20            note that the Nebraska proposal fails to account

        21            for transit losses associated with the project?

        22                 A.   Yes.

        23                 Q.   Do you see that?

        24                 A.   Uh-huh.

        25                 Q.   Could you explain to me how the RRCA
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        01            accounting procedures presently address transit

        02            losses?

        03                 A.   No.  I -- I don't think -- I don't think

        04            I can give you a good explanation on that right

        05            now.

        06                 Q.   Okay.  Do you know whether transit losses

        07            are addressed in the procedures?

        08                 A.   Well --

        09                 Q.   Let me --

        10                 A.   Yeah.  Go ahead.

        11                 Q.   Let me try to give you a specific

        12            example.  The N-CORPE Project obviously involves

        13            the discharge of water through a pipe --

        14                 A.   Uh-huh.

        15                 Q.   -- into the Medicine Creek and then that

        16            water travels down the Medicine Creek through the

        17            system.  And if I understand it, you have

        18            expressed some concern or some anticipation that

        19            there would be a transit loss associated with

        20            that --

        21                 A.   Correct.

        22                 Q.   -- correct?

        23                 A.   Right.

        24                 Q.   And if I understand it you're suggesting

        25            that transit loss should be quantified and
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        01            deducted from the augmentation water supply,

        02            correct?

        03                 A.   Correct.

        04                 Q.   Hypothetically if the water that we're

        05            talking about were generated by virtue of shutting

        06            down groundwater pumping and the water just

        07            accrued to the stream, how would the transit

        08            losses associated with that water be measured as

        09            they made their way down to the main stem?

        10                 A.   By shutting down wells the -- it -- you

        11            -- you'd see it through groundwater level recovery

        12            and -- and increased base flow, I imagine.

        13                 Q.   But would you actually utilize some tool

        14            to quantify the transit losses and assign them as

        15            such to the State of Nebraska?

        16                 A.   Well, if you call that transit loss

        17            recovery of groundwater levels which increases

        18            base flow, then you have groundwater model as your

        19            tool to -- to make the measurement.

        20                 Q.   Okay.  So -- so the loss would be

        21            quantified using the model, is that what you're

        22            saying?

        23                 A.   The increased base flow would be

        24            quantified by the model, and so I don't -- I'm not

        25            sure I follow how that's --
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        01                 Q.   Let's say the base flow then materializes

        02            and there's a volume of base flow associated with

        03            this 5,000 acre feet.  How would you assign

        04            transit losses to that volume of base flow that

        05            actually manifests itself as it moves down the

        06            system?

        07                 A.   I can't tell you off the top of my head

        08            how to do that.

        09                 Q.   Is that something that's done today under

        10            the RRCA --

        11                 A.   Not that I -- I -- I don't -- I'm

        12            familiar with how we evaluate depletions today,

        13            but I'm not familiar with how you might translate

        14            that into the concept of transit loss.

        15                 Q.   Okay.  Further down in this paragraph you

        16            indicate that the proposal -- Nebraska's proposal

        17            fails to describe how augmentation water would be

        18            routed through the remainder of the stream system.

        19            Do you see that?

        20                      MR. GRUNEWALD:  I'm sorry.  Where is

        21            that?

        22                      MR. WILMOTH:  Bottom of the introduction.

        23                 A.   Uh-huh, yes.

        24                 BY MR. WILMOTH:

        25                 Q.   Do you have an opinion about the manner
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        01            in which the water associated with the project

        02            should be routed?  In other words --

        03                 A.   No.

        04                 Q.   -- do you have a preferred routing

        05            procedure?

        06                 A.   No.

        07                 Q.   Are you familiar with Nebraska's

        08            integrated management plans at all, Doctor?

        09                 A.   Yes.

        10                 Q.   If through those plans or otherwise

        11            Nebraska commits to ensuring that the volume of

        12            augmentation water supply as calculated actually

        13            reaches the state line at Hardy, are you with me

        14            in my hypothetical?

        15                 A.   No.

        16                 Q.   So 10,000 acre feet of water is

        17            calculated as the augmentation credit, and 10,000

        18            acre feet reach the state line at Hardy, do you

        19            follow that hypothetical?

        20                 A.   That would be a -- putting 10,000 acre

        21            feet in with the augmentation pipe and 10,000 acre

        22            feet reach the state line.

        23                 Q.   Correct.  That's the hypothetical.

        24                 A.   Okay.

        25                 Q.   So based on that hypothetical, my
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        01            question is, assuming that were the case, would

        02            the routing issue matter to you?

        03                 A.   I don't -- I don't think so, but I'm --

        04            I'm not sure.

        05                 Q.   How might it -- the routing be relevant

        06            at that point?  It -- it occurs to me it would

        07            become irrelevant, but perhaps I'm not

        08            understanding.

        09                 A.   How will the routing be relevant?

        10                 Q.   Yes.  If the same volume that's

        11            calculated as the credit actually reaches the

        12            state line.

        13                 A.   The retiming might be relevant.  It's --

        14            that occurs to me that -- possible -- possible

        15            problem.

        16                 Q.   And could you explain what you mean by

        17            retiming?

        18                 A.   Just the -- providing water at a time

        19            that Kansas can use it is preferable to providing

        20            it at a time when Kansas can't use it.

        21                 Q.   Okay.  So it's a timing issue rather than

        22            a volumetric issue?

        23                 A.   Yes.  It could be an issue.

        24                 Q.   Okay.  Thank you.  Let's move on to the

        25            next section entitled Hydrologic Concepts
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        01            Associated With Stream Augmentation.  In the

        02            second line of the first paragraph you indicate

        03            that this water that's discharged from the project

        04            will interact with the hydrologic system in the

        05            same manner as other stream flow.  Do you see

        06            that?

        07                 A.   Yes.

        08                 Q.   Could you explain what you mean by that

        09            statement?

        10                 A.   Well, I'm a -- I'm a co-author on this

        11            and I'm not -- I -- Steve's the lead author, so

        12            I'm not going to say it's my words, but as a co-

        13            author it's --

        14                 Q.   Sure

        15                 A.   -- I guess you could call it mine in

        16            quotes.

        17                 Q.   Well, I guess my question, if --if the

        18            water discharged from the project will interact

        19            with the hydrologic system in the same manner as

        20            other stream flow, are you suggesting that we

        21            would just treat this as surface water as any

        22            other water in the -- in Medicine Creek, is that

        23            the point?

        24                 A.   Yeah.  I think that's -- that -- that's

        25            fair.
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        01                 Q.   The next sentence indicates that the

        02            increased stream water level will change the

        03            interaction between the stream system.  Have you

        04            attempted to quantify how and when that would

        05            occur?

        06                 A.   Well, just from model runs.

        07                 Q.   The examples you presented in the

        08            document?

        09                 A.   Yes.

        10                 Q.   Okay.  Thank you.  To the best of your

        11            knowledge based on your work, will the groundwater

        12            levels always increase as a result the project?

        13            And I'm referring to the third sentence here in

        14            this paragraph.

        15                 A.   Well, I think they'll just generally

        16            increase groundwater levels.

        17                 Q.   And if the groundwater is actually

        18            manifested at the surface then what happens?

        19                 A.   The groundwater is at the surface?

        20                 Q.   Yes.  What happens to the discharge, the

        21            augmentation water?

        22                 A.   Well, it's just going to flow down

        23            gradient, down -- downstream or -- or flow in and

        24            out of the groundwater depending on local

        25            gradient.
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        01                 Q.   Okay.  Beginning of the next paragraph

        02            indicates that at least conceptually a relatively

        03            small amount of the augmentation water would

        04            actually reach Harry Strunk, is that correct, a

        05            correct interpretation?

        06                 A.   Right.  Correct.

        07                 Q.   When you are talking about a relatively

        08            small amount, are you referring to the analysis

        09            that we discussed at the beginning the deposition

        10            concerning the four scenarios that you ran in the

        11            model?

        12                 A.   Yes.

        13                 Q.   Okay.  So a relatively small amount with

        14            respect to the 10,000 acre foot scenario would be

        15            virtually none, I assume?

        16                 A.   No.  I -- I think maybe I'll correct

        17            that.  I would -- I think a relatively small here

        18            would mean with respect to the 60,000 acre feet.

        19                 Q.   Okay.

        20                 A.   In which case 10,000 acre feet would be

        21            relatively small.  And it could be smaller.

        22                 Q.   I want to be sure I understand what

        23            you're saying.  Are you suggesting under the

        24            60,000 acre feet scenario only 10,000 acre feet

        25            would reach Harry Strunk?
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        01                 A.   No.  I'm only saying with respect to the

        02            60,000 acre feet a 10,000 acre per year

        03            augmentation might be characterized as relatively

        04            small amount of -- or maybe I'm missing your

        05            question.

        06                 Q.   I understood the meaning of this sentence

        07            to be that if you put a lot of water into the

        08            system only a small part of that might actually

        09            reach Harry Strunk Lake, is that correct?  If I'm

        10            misinterpreting the sentence just let me know.

        11                 A.   No.  This -- the first sentence it's only

        12            saying that the amount of augmentation is

        13            relatively small as the flow out of the pipe.

        14                 Q.   Is relatively small in comparison to

        15            what?

        16                 A.   The proposal 60,000 acre feet, so.

        17                 Q.   So if -- if the proposal were implemented

        18            in a manner that only 10,000 were discharged, that

        19            would be relatively small compared to the total

        20            amount that could be discharged, is that your

        21            point?

        22                 A.   Right.  That would be -- it's --

        23                 Q.   Okay.

        24                 A.   -- it's describing.  I'm just saying

        25            10,000 acre-foot would be relatively small
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        01            compared to 60,000 acre-foot discharge.

        02                 Q.   Okay.  But you're not suggesting that

        03            only 10,000 acre feet would actually reach the

        04            intended destination?

        05                 A.   No.

        06                 Q.   Okay.

        07                 A.   That's --

        08                 Q.   Okay.

        09                 A.   That's not -- I think this amount of

        10            augmentation's just describing --

        11                 Q.   Okay.

        12                 A.   -- what the assumed pipe flow would be.

        13                 Q.   Okay.  A little bit later on in that same

        14            sentence there's an assumption that the amount of

        15            augmentation water flow is such that all of the

        16            water is lost to the groundwater --

        17                 A.   Uh-huh.

        18                 Q.   -- in a relatively short distance.

        19                 A.   Yeah.

        20                 Q.   I want to try and tie that conclusion

        21            with the work that I think you've done that we

        22            talked about earlier.  Are you referring there to

        23            the scenario in which only 10,000 acre feet is

        24            pumped and discharged?

        25                 A.   Yeah.  That's -- that's referring to the
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        01            -- that would -- that would be an instance of

        02            this.

        03                 Q.   Okay.  And so under that scenario, as I

        04            understand your point, the augmentation water

        05            simply increases groundwater storage and virtually

        06            none of it reaches Harry Strunk Lake?

        07                 A.   Correct.

        08                 Q.   Okay.  This whole paragraph starts with

        09            the term conceptually and so I read that to mean

        10            in -- in concept this could happen.  Is there a

        11            inverse concept in which essentially all the water

        12            reaches Harry Strunk Lake that's discharged, and

        13            under what facts would that occur?

        14                 A.   Well, one way you could ensure it would

        15            be to pipe it to Harry Strunk, conceptually.  And

        16            the problem seems to be mainly in the top end of

        17            the -- top end of the stream where you have a --

        18            have a strong loss.

        19                 Q.   This -- this is what the model is showing

        20            you?

        21                 A.   Right.

        22                 Q.   That there's a strong loss.  In other

        23            words there's a disconnect between the stream and

        24            the aquifer --

        25                 A.   Right.
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        01                 Q.   -- in the upper portion of the project

        02            area?

        03                 A.   Right.  I mean -- and so conceptually

        04            you'd -- you'd pipe it a little bit farther and

        05            get -- get -- get past the part where you're --

        06            you're -- you're losing.

        07                 Q.   Kind of bridge over the losing reach and

        08            hit it at the headwaters there where it starts to

        09            flow, is that the idea?

        10                 A.   Right.

        11                 Q.   Okay.

        12                 A.   Then -- then you've got -- still have

        13            some interaction but -- but it's -- but you don't

        14            have the heavy losses you see up at the

        15            headwaters.

        16                 Q.   When you did your calculations and -- and

        17            employed the model in this manner with the four

        18            different scenarios --

        19                 A.   Uh-huh.

        20                 Q.   -- do you have any -- or do you have any

        21            sense or did you draw any specific conclusions

        22            about where those losses generally occur?  In

        23            other words, let me be real specific.

        24                 A.   Uh-huh.

        25                 Q.   Does the 80 percent of the losses occur
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        01            in the first couple of miles, for example, of the

        02            stream reach below the discharge?

        03                 A.   Well, let's take the 10,000 scenario to

        04            start with.  For that case it looked like you lost

        05            all of it in about the first three reaches or so.

        06                 Q.   First three reaches, do you have any idea

        07            how --

        08                 A.   Three -- three -- well, these -- are

        09            first three grids all starting from the top.

        10                 Q.   So -- and those are a mile a piece?

        11                 A.   Yeah.  The grid cells are a square mile,

        12            but the length the stream goes through them.  It's

        13            kind of -- it's -- it's going to meander.

        14                 Q.   Do you have any idea how many river miles

        15            are involved?

        16                 A.   I'm -- I -- I think it might be around

        17            five miles.

        18                 Q.   Okay.

        19                 A.   I'm guessing it's around five miles.  But

        20            that's -- so that's the most drastic case, but at

        21            20,000 acre feet, you still lose most of the

        22            20,000 acre feet but it -- it gets -- some of it

        23            gets down to where it starts --

        24                 Q.   Okay.

        25                 A.   -- flowing better.
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        01                 Q.   What is it?

        02                 A.   It also matters which -- which year it is

        03            because as the years go by you -- since you're

        04            charging the groundwater locally you -- you get a

        05            little bit better downstream flow.

        06                 Q.   Better transmission over time?

        07                 A.   Right.

        08                 Q.   Into the future?

        09                 A.   Right.

        10                 Q.   Okay.  Could you describe for me what it

        11            is about the model or about Medicine Creek as

        12            represented in the model that identifies the point

        13            where these losses end?  In other words, what is

        14            it in the model at river mile five below the

        15            outlet that changes the loss structure?

        16                 A.   Well, it's -- it's really past river mile

        17            five.  It's  -- I think it might be closer to

        18            river mile ten when -- where you reach a point

        19            where the groundwater levels are -- are pretty

        20            close to the -- to the surfaces.

        21                 Q.   Okay.

        22                 A.   So that you get a -- get a about an even

        23            interaction between groundwater and the stream.

        24                 Q.   Perhaps this is too much of a layperson

        25            oversimplification, but does that mean that the
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        01            model is predicting or -- or assuming that the

        02            headwaters of Medicine Creek is located somewhere

        03            ten miles downstream?

        04                 A.   That -- that sounds -- that sounds like a

        05            reasonable --

        06                 Q.   That's where the --

        07                 A.   -- description.

        08                 Q.   -- water starts to come up on the

        09            surface?  In other words --

        10                 A.   Yeah.

        11                 Q.   Thank you.

        12                 A.   I think that sounds right.

        13                 Q.   That was probably awkward -- awkwardly

        14            presented.

        15                 A.   No.

        16                 Q.   But I appreciate you hanging with me.

        17                 A.   Well, my co-author, Steve, he's -- he's

        18            done more detailed analysis of this -- this

        19            situation.  So -- so I -- I defer.

        20                 Q.   But you're familiar with the model

        21            structure?

        22                 A.   Right.

        23                 Q.   And kind of what it --

        24                 A.   Right.

        25                 Q.   What it thinks Medicine Creek looks like?
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        01                 A.   Right.

        02                 Q.   Okay.  If the model demonstrated or

        03            predicted or assumed that the headwaters of

        04            Medicine Creek started at the discharge point

        05            would that affect your analysis at all?

        06                 A.   No --

        07                      MR. STEINBRECHER:  I'm going object to

        08            the form of the question.  You can answer.

        09                 BY MR. WILMOTH:

        10                 Q.   Do you understand my question?  Why don't

        11            I ask the court reporter to read it back.

        12                      MR. WILMOTH:  Could you read it back?

        13                      THE REPORTER:  If the model demonstrated

        14            or predicted or assumed that the headwater of

        15            Medicine Creek started at the discharge point

        16            would that affect your analysis at all.

        17                      THE WITNESS:  It would affect the results

        18            but I -- I don't know that it would affect my

        19            analysis.

        20                 BY MR. WILMOTH:

        21                 Q.   Do you have an opinion about how the

        22            results might change?

        23                 A.   Okay.  That's -- okay.  By the headwaters

        24            you mean the groundwater level would be --

        25                 Q.   Manifested on --
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        01                 A.   -- on the surface then.

        02                 Q.   -- the surface.  Yeah.

        03                 A.   Then you'd see a -- you'd see a much less

        04            drastic loss, I think --

        05                 Q.   Okay.

        06                 A.   -- for a low -- low augmentation like

        07            that.

        08                 Q.   Kind of along the same lines, I'm trying

        09            to get at some of the relationships of the model

        10            to what's actually going on in Medicine Creek.

        11                 A.   Uh-huh.

        12                 Q.   If the actual groundwater levels at the

        13            project area are higher than are represented in

        14            the model would that affect your conclusions,

        15            potentially?

        16                 A.   In project areas at the area the

        17            discharge?

        18                 Q.   Yes, sir.

        19                 A.   Or.

        20                 Q.   Yes, sir.

        21                 A.   Well, they would -- they -- they --

        22            they'd affect the results depending on how much

        23            higher they were.

        24                 Q.   Am I correct then in understanding based

        25            on your prior analysis that the losses might be
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        01            less if groundwater levels are higher?

        02                 A.   They would be less.  It depends on how

        03            much higher the groundwater levels are.

        04                 Q.   Okay.  Thank you.  Doctor, have you

        05            actually identified any losing reaches within

        06            Medicine Creek?  I understand you to say that it's

        07            a gaining stream on the whole, but have you

        08            identified losing components of that?

        09                 A.   Well, I'd say the -- about first ten

        10            model grid cells, around first ten, I'd say those

        11            are about always losing.  Just --

        12                 Q.   The first ten cells?

        13                 A.   Right.

        14                 Q.   Okay.

        15                 A.   But normally there's no flow so there's

        16            nothing to lose, but there's only something to

        17            lose when there's augmentation flowing in there.

        18                 Q.   Understood.  Could you please turn to

        19            page 2 and look at the middle of the first full

        20            paragraph.  I understand you to recommend that the

        21            augmentation water supply credit be adjusted based

        22            on transit losses, is that right?

        23                 A.   Right.

        24                 Q.   How would you recommend that be done?

        25                 A.   I don't have a specific recommendation.
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        01                 Q.   Would it be feasible to measure the

        02            outflow of the augmentation project and compare

        03            that to the flows and the gages down stream?  In

        04            other words, if the -- by way of example, if a

        05            discharge were 20,000 acre feet but the gage only

        06            read 10,000 acre feet, you would assign a 10,000

        07            acre foot transit loss?

        08                 A.   That -- that might do it.

        09                 Q.   Okay.  And by the inverse, I assume you

        10            could take those same measurements, and if the out

        11            -- the discharge were 20 and the gauge actually

        12            read 20, could we infer there were no transit

        13            losses of any material amount?

        14                 A.   No.  Just because you're going to be --

        15            it's likely you're going to be gaining base flow

        16            anyway so -- so that the 20,000 that's re-gauged

        17            doesn't necessarily reflect what came out of the

        18            pipe.

        19                 Q.   And we have preexisting measurements of

        20            the base flow, don't we?

        21                 A.   Well -- well, we have -- we have models

        22            showing computer based flow.  We have base flow

        23            separations but we have stream flow measurements.

        24                 Q.   And if you have those measurements is it

        25            possible to identify the base flow volume and then
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        01            quantify the amount of augmentation water actually

        02            reaching the gauge?  In other words, calculating

        03            transit losses based on those guage flows?

        04                 A.   I -- I think it's kind of difficult to

        05            track exactly how much -- how much reaches the

        06            gauge, but it's -- I don't -- I don't think it's

        07            more -- I -- I can't give you a outline off the

        08            top of my head how the -- how to try to evaluate

        09            the -- how much actually gets to the gauge.

        10                 Q.   Okay.  I'd like to take you down to the

        11            last paragraph above the next heading, there's a

        12            sentence that begins within the lake.  Do you see

        13            that?

        14                 A.   Where are you looking at?

        15                 Q.   Right here.

        16                      MR. GRUNEWALD:  Within the lake or --

        17                      MR. WILMOTH:  Within the lake.

        18                      MR. GRUNEWALD:  Within the lake.

        19                      THE WITNESS:  Oh.  Within the lake.

        20            Okay.

        21                 BY MR. WILMOTH:

        22                 Q.   And then the next sentence explains that

        23            if transit losses are not determined and accounted

        24            the proper amount of adjustment to the gauge

        25            stream flows cannot be determined.  Do you see
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        01            that?

        02                 A.   Yes.  Yes.

        03                 Q.   Understanding that you did some analysis

        04            under various scenarios of discharge have you

        05            attempted to quantify the actual losses associated

        06            with project operations?

        07                 A.   Yes.

        08                 Q.   And is that represented in these

        09            calculations we've been discussing about the four

        10            different scenarios?

        11                 A.   Yes.

        12                 Q.   Okay.  So if I understand what you're

        13            saying, based on this work --

        14                 A.   Uh-huh.

        15                 Q.   -- it's the Kansas conclusion or your

        16            conclusion on behalf the State of Kansas that if

        17            the project were operated at 10,000 acre feet --

        18                 A.   Uh-huh.

        19                 Q.   -- the augmentation water supply credit

        20            -- should be essentially zero?

        21                 A.   I -- I don't -- I haven't -- I don't

        22            really have that conclusion, I just.

        23                 Q.   Isn't that the logical extent of this

        24            statement, though?

        25                 A.   It -- it seems -- seems like a -- that
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        01            would be reasonable --

        02                 Q.   Okay.

        03                 A.   -- conclusion.

        04                 Q.   Let's look at the first sentence below

        05            the next heading.  The quantifications of

        06            hydrologic impact upstream augmentation and

        07            transit loss.  Do you see that section?

        08                 A.   Yes.

        09                 Q.   The -- could you read the first sentence

        10            out loud for me?

        11                 A.   The RRCA groundwater model provides a

        12            tool for evaluating transit losses associated with

        13            augmentation water.  Left out the extra of.

        14                 Q.   Dr. Perkins, like to hand you what we'll

        15            mark as Exhibit 6, and I'll tell you that this is

        16            a excerpt of the groundwater model report, and

        17            it's only the first of the 11 pages?

        18                      (THEREUPON, Perkins Deposition Exhibit

        19            No 6 was marked for identification by the

        20            reporter.)

        21                 BY MR. WILMOTH:

        22                 Q.   But feel free to have a look at it.

        23            Familiarize yourself with it.  I'm assuming you've

        24            seen this document before.

        25                      MR. GRUNEWALD:  Tom, you said this is the
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        01            groundwater model documentation.  Is this from the

        02            Special Master's final report?

        03                      MR. WILMOTH:  There is actually off the

        04            same website.  The Republican River dot org

        05            website that's maintained, it has all this

        06            information.

        07                      MR. GRUNEWALD:  Doesn't actually say

        08            that, does it?

        09                      MR. WILMOTH:  No.  It doesn't.

        10                      MR. GRUNEWALD:  Sorry.

        11                      MR. WILMOTH:  But I'll represent to you

        12            that that's the truth and I'd just ask Dr. Perkins

        13            if he's familiar with this document generally.

        14            It's a fairly lengthy document so I didn't bother

        15            to print everything out only because I only have

        16            one question.

        17                      MR. GRUNEWALD:  Fair enough.  Just a

        18            couple things for the record.  I notice there's

        19            some highlighting in this document.  I'm going to

        20            guess that that was highlighting you added in this

        21            particular version, is that correct?

        22                      MR. WILMOTH:  Correct?

        23                      MR. GRUNEWALD:  And I'm sorry, I probably

        24            just not enough coffee this morning.  Are you

        25            saying this is from -- it's off of the website but

�  00045

        01            it is a reproduction of something out of the

        02            Special Master's final report or some other

        03            document generated by somebody else?

        04                      MR. WILMOTH:  It's directly off the

        05            website.  The only modification is my

        06            highlighting.

        07                      MR. GRUNEWALD:  Who generated the

        08            document on the website?

        09                      MR. WILMOTH:  I believe the RRCA.

        10            It's  --

        11                      MR. GRUNEWALD:  Well, okay.  They don't

        12            actually collectively, but maybe we can just do

        13            housekeeping off the record.  But I just -- so

        14            you're not saying this is the groundwater model

        15            documentation out of the Special Master's report,

        16            you're not saying that?

        17                      MR. WILMOTH:  I'm not saying that.

        18                      MR. GRUNEWALD:  Okay.

        19                      MR. WILMOTH:  I mean, I believe it's a

        20            replica of that, but it's from the Republican

        21            River Compact dot org website.

        22                      MR. GRUNEWALD:  Okay.  I thought it might

        23            be the model documentation.  But it's just a

        24            formatting since it's a different format is all --

        25                      MR. WILMOTH:  Yeah.  This is just printed
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        01            directly off the site.

        02                      MR. GRUNEWALD:  The -- the site's

        03            maintained by whom?  Maybe -- maybe that will help

        04            clear it up for the record.

        05                      MR. WILMOTH:  Principia Mathematica.

        06                      MR. GRUNEWALD:  Okay.  Great.  Thank you.

        07                      THE WITNESS:  Well, to be honest, I've --

        08            I've used the Special Master's Appendix A for my

        09            reference.

        10                 BY MR. WILMOTH:

        11                 Q.   Okay.  That's fine.  Let me direct your

        12            attention to page 11.

        13                 A.   Okay.

        14                 Q.   Do you see the section entitled Streams

        15            and Reservoirs?

        16                 A.   Uh-huh.

        17                 Q.   I've highlighted a sentence in this.

        18            Could you read that aloud, please?

        19                 A.   It is not a surface water model and total

        20            stream flows are not incorporated in its design or

        21            calculations.

        22                 Q.   And with respect to it, do you understand

        23            this to be referring to the RRCA groundwater

        24            model?

        25                 A.   Yes.
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        01                 Q.   Okay.  Given that caveat, why do you

        02            believe that the model provides a good tool to

        03            evaluate transit losses in a stream?

        04                      MR. GRUNEWALD:  I -- I'm just going

        05            object to form of the question.  At this point I

        06            haven't heard you confirm that this is the Special

        07            Master's report Appendix A, so with that caveat

        08            I'm -- I'm not clear whether you're representing

        09            that's what it is and you're asking him to adopt

        10            that statement and then make a conclusion based

        11            upon it.  So I just object to that -- the form and

        12            the basis for that.

        13                      MR. WILMOTH:  Okay.

        14                 BY MR. WILMOTH:

        15                 Q.   Do you concur with the statement made in

        16            this document here at page 11 that we just read,

        17            regardless of the provenance of this document, in

        18            other words, do you -- do you concur that the RRCA

        19            groundwater model is not a surface water model and

        20            total stream flows are not incorporated in its

        21            design or calculations?

        22                 A.   Yes.

        23                 Q.   Given that --

        24                 A.   I believe that.

        25                 Q.   I'm sorry.  I didn't have mean to

�  00048

        01            interrupt.

        02                 A.   I believe that.

        03                 Q.   Given that, I'll ask again, why is it

        04            that you believe that the model is a good tool for

        05            evaluating transit losses in a surface stream like

        06            Medicine Creek?

        07                 A.   Well, it's -- whether it's stream flow or

        08            base flow, it's -- it's going to represent

        09            interaction with groundwater through the --

        10            through the difference in elevations.  Whether you

        11            call it stream flow or the base flow component

        12            you're still going to have the interactions.

        13                 Q.   Isn't that true with respect to all water

        14            that flows on the surface in Nebraska in the

        15            Republican River?

        16                 A.   It would be, yes.  As far as I -- as far

        17            as I know.

        18                 Q.   But we don't calculate and assign transit

        19            losses to that water, do we, under the RRCA

        20            accounting procedures?

        21                 A.   Well, you account for the interaction and

        22            -- and whether you call that transit loss or not,

        23            it's -- if -- if what you mean by transit loss is

        24            the -- is the interaction that ends up as

        25            evapotranspiration --
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        01                      THE REPORTER:  Ends up as what?

        02                      THE WITNESS:  As evapotranspiration or --

        03            or storage.  Those are -- those are components

        04            that are changing what's in the stream flow in the

        05            stream.

        06                 BY MR. WILMOTH:

        07                 Q.   So these losses are inherently baked into

        08            the model, is that what you're saying?

        09                 A.   Right.

        10                 Q.   Are transit losses assigned to reservoir

        11            releases presently?

        12                 A.   I'm not -- I don't understand quite your

        13            use of the term transit loss on that.

        14                 Q.   I'm trying to use it as -- I'm trying to

        15            use it as -- in the same vein that you all have

        16            used it throughout your report.

        17                 A.   But --

        18                 Q.   Losses to the output.

        19                 A.   Okay.  But you're talking about

        20            evaluation in the groundwater model?

        21                 Q.   Yeah.

        22                 A.   Well, the groundwater model it's -- all

        23            the -- the reservoirs are disconnected so that

        24            it's not representing reservoir releases.

        25                 Q.   Let me turn you to the bottom of page 3.
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        01                 A.   Of our report?

        02                 Q.   Yes, sir.  Sorry.  Do you see the

        03            sentence beginning all along the 60-plus mile?

        04                 A.   Yes.

        05                 Q.   You mention in this sentence

        06            opportunities for transit loss.  Have you made any

        07            attempt to identify where those opportunities

        08            arise specifically?

        09                 A.   Through model runs, compared stream -- or

        10            base flow with and without augmentation.

        11                 Q.   Okay.  So --

        12                 A.   Along the -- along that creek.

        13                 Q.   And am I correct in understanding that

        14            the losses you've identified are as we talked

        15            about earlier in the upper portion of the -- of

        16            Medicine Creek?

        17                 A.   That -- that's where the -- that's -- the

        18            upper portion is where you see the -- the biggest

        19            loss.

        20                 Q.   So it -- so -- when you refer to these

        21            opportunities you're referring specifically to

        22            that location within the first ten river miles or

        23            so of the discharge point?

        24                 A.   There's -- there's -- there can be some

        25            losses I think all the way along it, but it's --
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        01            but that's where you have the -- the -- see the

        02            biggest --

        03                 Q.   Okay.

        04                 A.   Biggest losses.  And that's above Harry

        05            Strunk Lake.

        06                 Q.   And then later -- later down in this

        07            paragraph you refer to losses below Harry Strunk,

        08            obviously, and all the way down to Harlan County

        09            Lake.  Do you see that?

        10                 A.   Right.

        11                 Q.   Have you made an effort to quantify those

        12            losses?

        13                 A.   Yes.

        14                 Q.   Is that in -- contained in the report

        15            somewhere?

        16                 A.   I don't -- I don't -- I don't think -- I

        17            don't think they look at that specifically just

        18            because the reservoir is disconnected.  We don't

        19            -- we -- we're not routing stream flow down below

        20            the reservoir.

        21                 Q.   Below Harry Strunk?

        22                 A.   Right.

        23                 Q.   Okay.

        24                 A.   So -- so in order to route to see what

        25            the affects would be below the dam you might --
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        01            you might see how much water got down to Strunk

        02            and then assume that it's bypassed the reservoir

        03            and then route that downstream.

        04                 Q.   But you but haven't done that work and

        05            reported in this document?

        06                 A.   No.  I haven't -- it's not reported in

        07            here.

        08                 Q.   Okay.  Do you intend to testify about

        09            that work in this proceeding?

        10                 A.   No.

        11                 Q.   Okay.

        12                 A.   I --

        13                      MR. GRUNEWALD:  Let me just at least

        14            clarify.  You're asking him to testify.  We've

        15            already put our witness list out and since Dr.

        16            Perkins is not on it.  So the testimony --

        17                      MR. WILMOTH:  Right.

        18                      MR. GRUNEWALD: -- is the report and Mr.

        19            Larson's listed as testifying witness.  I didn't

        20            want there to be any confusion --

        21                      MR. WILMOTH:  Okay.

        22                      MR. GRUNEWALD:  -- on that.

        23                      MR. WILMOTH:  All I'm trying to get at is

        24            if there's some analysis that we haven't seen in

        25            that regard yet that's -- backs up this report or
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        01            something.

        02                      MR. GRUNEWALD:  Fair enough.  Your

        03            question went to intended testimony.

        04                      MR. WILMOTH:  Sure.  Thank you.  That's

        05            fine.  I -- I assume that I can ask Mr. Larson

        06            that question.

        07                      MR. GRUNEWALD:  Absolutely.

        08                      MR. WILMOTH:  Okay.

        09                 BY MR. WILMOTH:

        10                 Q.   Well, but -- but just so I'm clear, you

        11            did perform some work on this matter, you

        12            possessed the results of that work?

        13                 A.   Right.

        14                 Q.   Okay.

        15                 A.   I've -- I made -- made a run where I see

        16            how much water got down to Strunk and then --

        17                 Q.   Uh-huh.

        18                 A.   -- just put that same amount in below the

        19            dam --

        20                 Q.   Okay.

        21                 A.   -- to -- to route it down to see how it

        22            -- how it fares on the way down to Harlan County.

        23                 Q.   Can you describe the conclusions you drew

        24            from that work?

        25                 A.   We saw some losses from Harry Strunk down
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        01            to Harlan County.

        02                 Q.   As a percentage basis of the discharge

        03            volume do you recall what that number was,

        04            roughly?

        05                 A.   It was significant but not -- I can't --

        06            I can't tell you off the top of my head.

        07                 Q.   Do you recall whether it was more than

        08            half or less than half?

        09                 A.   Well, it was less than half.

        10                 Q.   Less than what was lost?

        11                 A.   Yes.  I think it was -- it was a -- and

        12            that was just for one scenario, for the 60,000

        13            acre foot.

        14                 Q.   Just so I'm clear on how you constructed

        15            that.  Do I understand that you assumed that all

        16            60,000 acre feet made it to Harry Strunk?

        17                 A.   No.

        18                 Q.   Okay.  So you just built on the work that

        19            you had done previously.

        20                 A.   Right.  I took the results from previous

        21            run to --

        22                 Q.   I understand.  And do you happen to

        23            recall the amount of water that you found reached

        24            Harlan County relative to the 60,000 discharge?

        25                 A.   I -- I think it was on order of half.

�  00055

        01                 Q.   About 30,000 acre feet of the 60,000

        02            actually made it to Harlan County, is that what

        03            you're saying?

        04                 A.   I think -- I think it was about -- about

        05            half, roughly.

        06                 Q.   Okay.  Let's work our way further down on

        07            this page 4, the last full paragraph.  Starts to

        08            explain your work with these four scenarios,

        09            correct?

        10                 A.   Yes.

        11                 Q.   And in the second sentence you indicate

        12            that you all used essentially the same model files

        13            and augmentation sequence used by Nebraska.  Do

        14            you see that?

        15                 A.   Yes.

        16                 Q.   Could you explain to me what the

        17            relevance of the caveat essentially is, did you

        18            make any modifications to those?

        19                 A.   Well, initially thought we'd want to look

        20            -- we wanted to look at the budgets, the

        21            hydrologic -- the whole -- whole water budget.

        22            And so I -- I changed some of the input files,

        23            just one -- one indicator switch at the top of the

        24            file that tells -- tells whether or not to write

        25            out the cell by cell files -- cell by cell flows
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        01            to a -- to a separate file, so I turned those on

        02            so we could get those cell by cell files out.

        03                 Q.   What -- what was the value of doing that

        04            in your mind?

        05                 A.   That -- the main -- well, that -- that

        06            let's just -- let's just look at what the water

        07            budgets are locally, and specifically I used --

        08            used the cell by cell streambed leakage flows so

        09            that I could see what those were in the reaches

        10            all along the stream.

        11                 Q.   Is that what helped you identify this

        12            initial area of more significant loss around the

        13            proximity --

        14                 A.   Yeah.

        15                 Q.   -- of the discharge?

        16                 A.   Yeah.  Yes.  Those -- those results where

        17            I saw that.

        18                 Q.   And turning these on allowed you to

        19            distinguish between each cell, is that the idea?

        20                 A.   Right.

        21                 Q.   Okay.

        22                 A.   So the input files, they're -- that's --

        23            that's the only -- that's really the caveat, you

        24            know.  Other -- other than that one switch they're

        25            the same files.
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        01                 Q.   Just out of curiosity, was -- was it the

        02            case that as you went downstream from the

        03            discharge point the leakage was uniformly less?

        04                 A.   No.  It was -- it -- generally it was --

        05            it was about the -- about the first -- around the

        06            first ten -- ten grid cells where most of the loss

        07            -- you'd -- you'd see a really big loss, and then

        08            you just hit -- just hit a point where it would

        09            level out.

        10                 Q.   So it was kind of uniform in the first

        11            ten cells, as I understand it that it leveled out?

        12                 A.   It would depend if it's -- it depended on

        13            the more water you put in the farther the water

        14            would get downstream.  If you put in just 10,000

        15            acre feet you might only get about three grid

        16            cells.

        17                 Q.   Okay.

        18                 A.   And after about 20,000 acre feet then the

        19            -- that first -- about the first 20,000 acre foot

        20            seemed to provide a -- the conditions to get the

        21            rest of it downstream.

        22                 Q.   I'd like you take a look at page 5,

        23            Figure 2 of your report.  I just have a couple

        24            questions about these figures.  I think based on

        25            our conversation I understand the answer to this,
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        01            but I just want to put it in this context so I'm

        02            sure, are you with me?

        03                 A.   Yes.

        04                 Q.   All right.  There are four boxes on this

        05            page, and in this figure -- and let's just start

        06            at the top.  I understand this is the 60,000 acre

        07            foot discharge scenario, is that right?

        08                 A.   Right.

        09                 Q.   And what is this -- the -- the time scale

        10            here on this figure?  Is this a monthly loss or --

        11                 A.   Yes.

        12                 Q.   -- an annual?  So this is a monthly --

        13                 A.   It's -- it's showing the monthly --

        14            monthly results.

        15                 Q.   And when you created this figure were you

        16            assuming that the 60,000 acre feet would be

        17            discharged uniformly throughout the year?  In

        18            other words, did you just divide 60 by 12?

        19                 A.   Well, I didn't create the figure.

        20                 Q.   Okay.

        21                 A.   But that was Steve's work.

        22                 Q.   Okay.

        23                 A.   But -- but the assumption's correct that

        24            it's -- it was based on just a steady -- steady

        25            flow during the year and that.
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        01                 Q.   Okay.  So basically if I understand it,

        02            you were -- if I wanted to put the discharge on

        03            this graph you would have had an assumed 5,000

        04            acre feet a month?

        05                 A.   Yeah.  About -- about 5,000 acre feet a

        06            month.

        07                 Q.   Okay.  And is that true then with respect

        08            to each of the figures on -- excuse me.  Each of

        09            the boxes?

        10                 A.   Yeah.

        11                 Q.   On the figure?

        12                 A.   Yes.

        13                 Q.   Thank you.

        14                 A.   It's all -- it's all steady flow during

        15            the year.

        16                 Q.   Thank you very much.

        17                      MR. WILMOTH:  Why don't we -- let's see

        18            how much more do we have here?  Are you doing

        19            okay, Samuel?  Do you want to keep going?

        20                      THE WITNESS:  Sure.

        21                      MR. WILMOTH:  You need a break?  All

        22            right.  Do you need a break?

        23                      MR. GRUNEWALD:  I -- I do.

        24                      MR. WILMOTH:  Okay.

        25                      (THEREUPON, a recess was taken.)
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        01                 BY MR. WILMOTH:

        02                 Q.   Could you look at the middle of page 6,

        03            Sam.

        04                 A.   Mm-huh.

        05                 Q.   Excuse me, Dr. Perkins.  I apologize.

        06                 A.   That's all right.

        07                 Q.   This is what happens when you spend too

        08            much time together.  You indicate there as part of

        09            the report that the graphs demonstrate that losses

        10            increased with increased amount of augmentation

        11            water.  Do you see that?

        12                 A.   Yes.

        13                 Q.   I may have misunderstood what you said

        14            earlier but I thought you had earlier indicated

        15            that the losses were greater with smaller volumes

        16            of discharge.  Could you clarify that for me?

        17                 A.   I think this is consistent that with the

        18            smaller augmentation you see a higher percentage

        19            of loss, higher fraction of what you -- what the

        20            pipe flow is.  But as you increase the

        21            augmentation your -- the magnitude of the loss

        22            will increase but the percentage will go -- will

        23            go down.

        24                 Q.   I understand.  So it's a volume issue

        25            really?
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        01                 A.   Yeah.

        02                 Q.   Larger -- larger volume, smaller

        03            percentage still means more water?

        04                 A.   Right.

        05                 Q.   Okay.  Thank you.  In the next paragraph

        06            you indicate -- you indicate that most of the

        07            transit losses occur in the upper reaches.  Do you

        08            see that?

        09                 A.   Yes.

        10                 Q.   Is that because the assumed groundwater

        11            levels around the project are lower?

        12                 A.   Yes.

        13                 Q.   And is that in fact reflected on your

        14            Figure 4 in the form of these contour lines?  Page

        15            8.

        16                 A.   Oh, yes.  Yeah.  I think that's -- that

        17            that's correct.

        18                 Q.   I notice that these contour lines in

        19            Figure 4 on page 8 represent contours of increased

        20            groundwater level that's a result of the discharge

        21            pumping, I assume?

        22                 A.   Right.  Well, that's --

        23                 Q.   A result of discharge.  Excuse me.

        24                 A.   That's -- yeah.  It's the result of the

        25            discharge there.
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        01                 Q.   And so I infer from that that we assume

        02            that the current groundwater levels are at least

        03            nine feet deep in that area because they can

        04            absorb that increase, is that the idea?

        05                 A.   Yeah.  They're -- it's that -- that first

        06            section where the groundwater levels are quite a

        07            bit lower, apparently.

        08                 Q.   Okay.  And is that based on something

        09            that is contained within the model, those assumed

        10            groundwater levels or have you done some --

        11                 A.   Well, they're -- they're the -- just the

        12            computed heads.

        13                 Q.   Okay.

        14                 A.   And that's -- this is just -- map is just

        15            showing comparison of the scenario with the 10,000

        16            acre foot augmentation pumping.  But -- but

        17            without -- without putting the augmentation in the

        18            model versus the same pumping case putting the

        19            augmentation water in the model.

        20                 Q.   Okay.  Have you conducted any analysis to

        21            determine the actual depth of groundwater or the

        22            groundwater levels in this area and how they

        23            relate to what is represented in the model?

        24                 A.   I don't -- I -- I may have made a

        25            comparison of the stream elevations against the
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        01            computed heads.  I -- I don't -- I don't -- but,

        02            yeah, I -- I did -- I did do that at least along

        03            the stream to see -- pretty sure that -- I did

        04            that just to see what the difference was.

        05                 Q.   These are looking at two different model

        06            scenarios?

        07                 A.   No.  They're looking at the -- what I was

        08            looking at was just I think the streambed

        09            elevation versus computed heads.  The difference

        10            between streambed elevations, computed heads.  So

        11            that's not exactly the -- that's -- that's taking

        12            the streambed elevation that's a little bit --

        13            that's a little lower than what the stream

        14            elevation would be if -- if there's stream flow.

        15                 Q.   What was the source of that information?

        16                 A.   Well, the stream head elevations are just

        17            part of the stream input.

        18                 Q.   To the model?

        19                 A.   Right.  And computed heads are the

        20            output --

        21                 Q.   Okay.

        22                 A.   -- for the case.

        23                 Q.   I'd like to turn your attention to your

        24            summary paragraph, Doctor.  And midway through the

        25            final paragraph you discuss the concept of passing
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        01            augmentation water through Harry Strunk Lake.  Do

        02            you see that?

        03                 A.   I -- I do but I might remind you of one

        04            thing, that --

        05                 Q.   Sure.

        06                 A.   -- Steve's primary author on this.

        07                 Q.   Sure.  And if you --

        08                 A.   And so I -- I mean, I -- so co-author

        09            status, but just want to point out that he was the

        10            primary author.

        11                 Q.   Sure.  If you don't have an opinion about

        12            this matter that's fine too.  But I -- I did

        13            want --

        14                 A.   -- question --

        15                 Q.   -- ask you --

        16                 A.   Sure.

        17                 Q.   -- whether you believe that augmentation

        18            water should be simply passed through Harry Strunk

        19            Lake and Harlan County Lake or if you have an

        20            opinion about the best way to manage that water?

        21                 A.   No.  I don't have a -- don't have a --

        22            really don't have an opinion on that.  You know,

        23            to some extent the water that flows into the

        24            reservoir would be represented and accounted by

        25            the change in storage, and -- I mean, there's
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        01            aspects of that that would be represented in the

        02            accounting anyway.

        03                 Q.   Okay.  Quick question on the stream

        04            elevations we talked about earlier.

        05                 A.   Uh-huh.

        06                 Q.   Regarding those stream elevations and the

        07            calculated heads you mentioned.

        08                 A.   Uh-huh.

        09                 Q.   Are those on the mile grid cell you

        10            mentioned?

        11                 A.   Right.

        12                 Q.   Both -- both are?

        13                 A.   The -- right.  Yeah.  It's the -- just

        14            the cell by cell --

        15                      THE REPORTER:  A cell by cell what?

        16                      THE WITNESS:  Cell by cell elevations.

        17            Sorry.

        18                 BY MR. WILMOTH:

        19                 Q.   And then finally in the -- at the end,

        20            the summary, there's a statement included here

        21            that Nebraska's assumption that all the

        22            augmentation water will pass through this stream

        23            gauge is unrealistic.  Given your experience, Dr.

        24            Perkins, I assume you agree with that statement?

        25                 A.   Yeah.
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        01                 Q.   Given your experience of kind of in the

        02            -- in the real world, not so much the modeling

        03            word, but do you think as a matter of your kind of

        04            professional opinion that it's realistic to assume

        05            that 10,000 acre feet of water discharged from the

        06            pipeline would be lost in the first five miles of

        07            the stream?

        08                 A.   Well, that's what the model says.

        09                 Q.   Sure.

        10                 A.   And whether it would or not may -- takes

        11            some observation.

        12                 Q.   Sure.  Do you have an opinion as a

        13            professional -- matter of your professional

        14            opinion as to whether or not that's a realistic

        15            result notwithstanding what the model indicates?

        16                 A.   I -- it -- it might be depending on the

        17            conditions.

        18                 Q.   Okay.

        19                      MR. WILMOTH:  All right.  Let's just take

        20            a couple of minutes and I'll see if we have any

        21            further questions.

        22                      MR. GRUNEWALD:  Okay.

        23                      MR. WILMOTH:  We don't need to break.

        24                      MR. GRUNEWALD:  We can step out if you

        25            want.
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        01                      MR. WILMOTH:  No, no that's fine.  I

        02            believe that's all we have.

        03                 Mr. Steinbrecher, do you have any questions?

        04                      MR. STEINBRECHER:  I do have a few

        05            questions.

        06                 CROSS-EXAMINATION

        07                 BY MR. STEINBRECHER:

        08                 Q.   Dr. Perkins, are you ready to go?  Do you

        09            mind if we jump into this?

        10                 A.   Sounds fine.

        11                 Q.   So good morning Dr. Perkins.  For the

        12            record this is Scott Steinbrecher from the

        13            Colorado Attorney General's Office.  I have just a

        14            few questions for you based on some of the

        15            responses you gave to Mr. Wilmoth this morning.

        16                 A.   Okay.

        17                 Q.   Can you hear me okay?

        18                 A.   Yes.

        19                 Q.   If you can't, feel free to interrupt and

        20            ask me to speak up.

        21                 A.   Okay.

        22                 Q.   So Dr. Perkins, did you perform model

        23            runs in preparing your expert report, which I

        24            believe is Exhibit 3?

        25                 A.   Yes.
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        01                 Q.   And -- you performed those model runs

        02            yourself?

        03                 A.   Yes.

        04                 Q.   And do those model runs that you

        05            performed track losses to the augmentation water

        06            from Nebraska's N-CORPE proposal?

        07                 A.   They track -- well, they -- they track --

        08            they track losses to -- to the -- yeah.  I guess

        09            you could say they track losses, just.

        10                 Q.   Okay.  And you provided those model runs

        11            to the other states, correct?

        12                 A.   Correct.

        13                 Q.   Okay.  Is it your testimony that those

        14            model runs that we just talked about, that those

        15            runs track losses to augmentation flows below

        16            Harry Strunk Reservoir?

        17                 A.   No.  They don't really show what's going

        18            on below because they're -- they're just using the

        19            model as is where the Harry Strunk is

        20            disconnected, so that there's no flow below Harry

        21            Strunk.

        22                 Q.   So the -- can you explain to me why

        23            there's no flow below Harry Strunk?

        24                 A.   That's just -- that's just part of the --

        25            the way the model was built, that the -- the flows

�  00069

        01            are disconnected at the reservoirs.

        02                 Q.   So is it true that once that water is

        03            stored in Harry Strunk Reservoir for the purposes

        04            the model that water then becomes surface flow?

        05                 A.   I --

        06                 Q.   The groundwater model would not track

        07            that water below the reservoir?

        08                 A.   I don't have an opinion on that.  It's --

        09            because we -- well, I don't have an opinion on

        10            that.  We -- we didn't try to represent what

        11            happens in the reservoir because of the

        12            augmentation flow.

        13                 Q.   I think my question relates more to your

        14            understanding of how the model works and the model

        15            runs.

        16                 A.   Okay.

        17                 Q.   When that water reaches the reservoir in

        18            terms of modeling below the reservoir does the

        19            water stored in the reservoir become surface flow

        20            so that the groundwater model no longer tracks it,

        21            or in the model runs that you've done does the

        22            model track those flows below Harry Strunk

        23            Reservoir?

        24                 A.   The model does not track the flows below

        25            Harry Strunk.  It -- you only see the effect that
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        01            the accounting point -- just because the

        02            accounting point's going to take into account the

        03            gauge of the -- the gauge flow above the

        04            reservoir.

        05                 Q.   And which accounting point are you

        06            talking about?

        07                 A.   The Medicine Creek accounting point down

        08            at the Republican River.

        09                 Q.   Below the reservoir?

        10                 A.   Yes.  The accounting point there is going

        11            to be the sum of the gauge flows at -- through

        12            Republican River plus the gauge flows at -- above

        13            the -- above Strunk.  Strunk.

        14                 Q.   So are you saying, Dr. Perkins, that the

        15            model removes the flow when it reaches the main

        16            stem?

        17                 A.   Well, it disconnects the flow at the

        18            reservoir.  As far as the flow below the

        19            reservoir, the model's not really doing anything

        20            further with the -- the augmentation flow.  It's

        21            -- you only see the effect at the gauge above the

        22            reservoir so that -- so that the impacts can be --

        23            the impact at the accounting points can be

        24            affected by the gauge above Strunk.  But the

        25            augmentation, that's -- that's the only place you
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        01            ever see the augmentation effect with the

        02            reservoir disconnected.

        03                 Q.   Let me see if I can just cut to the chase

        04            here, Dr. Perkins.  Have you calculated any losses

        05            to the augmentation flows below Harry Strunk

        06            Reservoir?

        07                 A.   Yes.

        08                 Q.   How did you do that?

        09                 A.   I did -- I didn't do that for these cases

        10            as I -- I told Tom.  We -- we did look at a

        11            hypothetical bypass, or bypassed whatever flow got

        12            to Harry Strunk and put it in the river below

        13            Strunk and -- to see how much of that made it down

        14            to Harlan County.

        15                 Q.   And have you produced those model runs

        16            representing the hypothetical bypass?  @

        17                 A.   No.  They weren't --

        18                 Q.   Could you do that, please?

        19                 A.   I -- I could do that.

        20                      MR. GRUNEWALD:  Well, this is Chris

        21            Grunewald.  For the record we'll take a look at --

        22            at your request see if it fits.  And if -- my

        23            understanding from the testimony we've heard today

        24            is it's outside the expert report, but we'll take

        25            a look at your request and get back to you very
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        01            quickly.

        02                 BY MR. STEINBRECHER:

        03                 Q.   Sounds to me like that's what you've done

        04            to calculate losses below the -- below Harry

        05            Strunk Reservoir.  I think that's well within the

        06            scope of the report?

        07                 A.   Well --

        08                 Q.   Are those reports summarized in your

        09            report anywhere, Dr. Perkins?

        10                 A.   No.  They -- they weren't referred to in

        11            the report, I don't think.  I don't think the

        12            report is -- says what those losses are.  So --

        13            but -- but if it did that's -- that's the type of

        14            model run that would have supported that.

        15                 Q.   Can you tell me why you only looked at

        16            those losses between Strunk and Harlan County in

        17            your hypothetical example?

        18                      MR. GRUNEWALD:  I'm just going to lodge,

        19            at least, an initial objection to the extent we're

        20            getting into draft expert report material and

        21            communications directly between the experts here

        22            and their attorneys.  Those communications are

        23            privileged and you're not entitled to them.  To

        24            the extent you can answer that question, go ahead.

        25                 A.   Right.  We looked at how -- how the water
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        01            reached all the way down to Harlan County from the

        02            pipe flow, not just below Strunk.

        03                 BY MR. STEINBRECHER:

        04                 Q.   And why did you choose to stop at Harlan

        05            County?  Why not go, for example, to KBID?

        06                 A.   I don't -- we were interested mainly --

        07            we were interested to see how much of it reached

        08            Harlan County.  We just didn't ask ourselves how

        09            much reached KBID.

        10                      MR. STEINBRECHER:  Well, that's all the

        11            questions I have.  And we'd like to see the model

        12            runs for those -- for that hypothetical scenario.

        13                      THE WITNESS:  Okay.

        14                      MR. WILMOTH:  We have nothing further.

        15                      MR. GRUNEWALD:  Kansas has no questions,

        16            so I think we're all set.

        17                      THE REPORTER:  Read and sign?

        18                      MR. WILMOTH:  Excellent.

        19                      MR. GRUNEWALD:  Read and sign.

        20                      (THEREUPON, the deposition concluded at

        21            10:50 a.m.)

        22            .

        23            .

        24            .

        25            .
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        01                                     SIGNATURE

        02            .

        03                      The deposition of SAMUEL PARKER PERKINS,

        04            P.E. was taken in the matter, on the date, and at

        05            the time and place set out on the title page

        06            hereof.

        07            .

        08                      It was requested that the deposition be

        09            taken by the reporter and that same be reduced to

        10            typewritten form.

        11            .

        12                      It was agreed by and between counsel and

        13            the parties that the deponent will read and sign

        14            the transcript of said deposition.

        15            .

        16            .

        17            .

        18            .

        19            .

        20            .
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        22            .

        23            .
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        01                                     AFFIDAVIT

        02            .

        03            STATE OF __________________________:

        04            COUNTY/CITY OF ____________________:

        05            .

        06                      Before me, this day, personally appeared,

        07            SAMUEL PARKER PERKINS, P.E., who, being duly sworn,

        08            states that the foregoing transcript of his/her

        09            Deposition, taken in the matter, on the date, and at

        10            the time and place set out on the title page hereof,

        11            constitutes a true and accurate transcript of said

        12            deposition, along with the attached Errata Sheet, if

        13            changes or corrections were made.

        14            .

        15                         __________________________________

        16                            SAMUEL PARKER PERKINS, P.E.

        17            .

        18                 SUBSCRIBED and SWORN to before me this __________

        19            day of ________________________, 2014 in the

        20            jurisdiction aforesaid.

        21            .

        22            ______________________        _______________________

        23            My Commission Expires                Notary Public

        24            .

        25            .
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        01                                    CERTIFICATE

        02            STATE OF KANSAS

        03                                     SS:

        04            COUNTY OF SHAWNEE

        05                 I, Douglas Stone, a Certified Court

        06            Reporter, Commissioned as such by the

        07            Supreme Court of the State of Kansas, and

        08            authorized to take depositions and

        09            administer oaths within said State pursuant

        10            to K.S.A. 60-228, certify that the foregoing
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        14            and that the foregoing constitutes a true

        15            and accurate transcript of the same.

        16                 I further certify that I am not related

        17            to any of the parties, nor am I an employee

        18            of or related to any of the attorneys

        19            representing the parties, and I have no

        20            financial interest in the outcome of this
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        22                 Given under my hand and seal this

        23            ________ day of _________________, 2014.
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 01                     SAMUEL PARKER PERKINS,

 02  called as a witness on behalf of the State of

 03  Nebraska, was sworn and testified as follows:

 04            (THEREUPON, Perkins Deposition Exhibit

 05  No 1, No 2, and No 3 were marked for

 06  identification by the reporter.)

 07       DIRECT-EXAMINATION

 08       BY MR. WILMOTH:

 09       Q.   Good morning, Dr. Perkins.

 10       A.   Good morning.

 11       Q.   Thank you for coming to Kansas City

 12  today, we appreciate your participation.  And Dr.

 13  Perkins, when was the last time that you were

 14  deposed by the State of Nebraska, do you recall?

 15       A.   It was June, 2013.

 16       Q.   Okay.  Do you recall being deposed in

 17  regard to the matter of the Rock Creek

 18  Augmentation Project at all?

 19       A.   No.

 20       Q.   When we spoke last in June of 2013 the

 21  topic was not augmentation but a different matter,

 22  correct?

 23       A.   Correct.

 24       Q.   Do you recall generally what that matter

 25  was?
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 01       A.   It's -- it's about the accounting issue

 02  for how to account for water, I guess.

 03       Q.   I'd like you to highlight for me any

 04  material background that you possess and personal

 05  experience with augmentation projects.

 06       A.   I don't have any personal experience with

 07  augmentation projects.

 08       Q.   Have you ever previously done any

 09  modeling with respect to a water augmentation

 10  project?

 11       A.   Yes.

 12       Q.   Could you please describe that for me?

 13       A.   I've worked on incorporating the pipe

 14  flows of augmentation as inputs to groundwater

 15  model.

 16       Q.   Were those theoretical exercises or were

 17  you working on a specific augmentation project?

 18       A.   Those were specific augmentation

 19  projects.

 20       Q.   Could you name those for me?

 21       A.   Colorado Compliance Pipeline Project.

 22  And Rock Creek -- Rock Creek Project and the

 23  Medicine Creek N-CORPE Project.

 24       Q.   So you have performed some modeling work,

 25  I understand it, on each of the three projects you
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 01  just described?

 02       A.   Yes.

 03       Q.   Okay.  Have you had occasion to work on

 04  any other augmentation projects either within the

 05  State of Kansas or elsewhere?

 06       A.   No.  I don't -- think that's -- that's

 07  about it.

 08       Q.   Could you describe for me generally the

 09  nature of the work that you performed with regard

 10  to the N-CORPE project, and before you do that,

 11  for the court reporter's benefit, that's N-C O R P

 12  E.  And that's an acronym which stands for the

 13  Nebraska Cooperative Republican Plat Enhancement

 14  Augmentation Plan.

 15       A.   I just tried to incorporate the pipe

 16  flows that were described in Nebraska's proposal

 17  as inflows to stream system as part of the RRCA

 18  groundwater model, and trying to observe the

 19  assumptions that were incorporated.

 20       Q.   What -- what was the purpose of that

 21  effort?  Were -- what were you trying to achieve

 22  by doing that?

 23       A.   Essentially to see how the pipe flow from

 24  the augmentation project would interact along the

 25  stream with the groundwater model.
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 01       Q.   Okay.  Was that the extent of your

 02  efforts in regard to the project?

 03       A.   Yeah.  That's -- that's -- pretty much

 04  describes it.

 05       Q.   Okay.  What was your general conclusion?

 06       A.   Well, there's pretty strong interaction

 07  in terms of stream leakage, evaporative

 08  transportation and change in storage.

 09       Q.   Could you explain what you mean by the

 10  change in storage?

 11       A.   Well, that would be mainly just the flow

 12  of water into -- into groundwater by way of

 13  streambed leakage.

 14       Q.   And was it a substantial amount of water

 15  that ended up in storage?

 16       A.   Yes.

 17       Q.   About how much water ends up in storage

 18  as a result of the project?

 19       A.   I think about a -- around a -- about a

 20  third -- about  -- up to -- up to a third of the

 21  water.  It depends on the conditions.  It -- it's

 22  also quite highly dependent on how much you

 23  actually put in.  If you put in 60,000, you know,

 24  it's not going to be -- it's going to be a lower

 25  fraction.  If you put in less you're going to see
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 01  a higher fraction going into storage.

 02       Q.   And this leakage into storage is part of

 03  a concept, I think, known as a transit loss, is

 04  that correct?

 05       A.   Yes.

 06       Q.   Do you recall quantifying the total

 07  transit losses associated with the operation of

 08  the project at various levels?

 09       A.   Yes.

 10       Q.   Could you describe the extent of the

 11  losses with respect to each operation that you

 12  analyzed?

 13       A.   Well, I analyze -- assumptions of 10,000

 14  acre feet per year, up to 60,000 acre feet per

 15  year.  According to the -- the schedule of five

 16  years on -- with that 60,000 and during the two --

 17  2002 to 2006 equivalent years, and -- and no

 18  augmentation for the intervening years.

 19       And beginning in -- with the lowest, the

 20  10,000 acre feet, I saw essentially all of the

 21  water leaking into the groundwater within the

 22  first few reaches of Medicine Creek putting it in

 23  at the top reach.  With -- after a few years

 24  getting a little bit downstream, but -- but -- and

 25  at 20 percent there was --
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 01       Q.   Excuse me.  I think you said 20 percent.

 02  Did you mean 20,000 acre feet?

 03       A.   I meant 20,000 acre feet.  Thanks.  The

 04  losses weren't quite as bad.

 05       Q.   Do you recall what they were as a

 06  percentage of the volume discharged from the

 07  pipeline?

 08       A.   Well, I don't -- I don't recall the exact

 09  numbers off the top of my head.  But I -- I -- it

 10  -- it might have been in the 20 to 30 percent

 11  range actually reached Strunk Reservoir.

 12       Q.   So am I correct then that you're saying

 13  it's 70 to 80 percent of water would have been

 14  lost between discharge?

 15       A.   I think that's what it was.  I -- I -- it

 16  was -- with the -- it might have been low -- low

 17  20s or less for the 10,000, but it's -- it

 18  averaged over the -- the full cycle since there's

 19  a little bit of recovery.  A better percentage for

 20  the -- much, much better percentage for the 20

 21  percent and -- I mean, 20,000.  30,000 it just --

 22  the percent that gets down to Strunk increases

 23  with each -- with each step up.  But from the 0 to

 24  20,000 range it looked like there's pretty drastic

 25  loss in the first few reaches.
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 01       Q.   Do you recall what the loss was for the

 02  30 and 60,000 acre foot scenarios respectively?

 03       A.   I think it was in the range of -- I think

 04  it was about 30 percent loss for the 60 and about

 05  40 -- 40 percent loss -- for the -- for the 30.

 06  And I haven't reviewed those numbers for a while

 07  so I'm -- I may be -- I may be off on those.

 08       Q.   I believe yesterday you were contacted

 09  and asked to provide some additional material that

 10  backed up the report?

 11       A.   Yeah.

 12       Q.   I understand you've done that, is that

 13  correct?

 14       A.   That's right.

 15       Q.   Does that material help answer the

 16  questions that I just asked or is that unrelated?

 17       A.   No.  Those were really -- those files

 18  were essentially the same as the -- for the

 19  baseline conditions.  It shouldn't have affected

 20  any -- any of the results, I think.  Substitute in

 21  files that we provided in November of 2011 and

 22  should give you the same -- same results.

 23       Q.   Okay.  Thank you.  Dr. Perkins, can you

 24  explain for me that your personal history with

 25  Medicine Creek.  Have you actually been to the
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 01  Medicine Creek sub basin before?

 02       A.   I don't -- I don't believe so.

 03       Q.   What is the, kind of, basis of

 04  familiarity with that sub basin and it's

 05  hydrologic components?

 06       A.   Essentially my work with the -- the RRCA

 07  groundwater model.

 08            (THEREUPON, a discussion was had off the

 09  record.)

 10       BY MR. WILMOTH:

 11       Q.   Dr. Perkins, I'd like to hand you a

 12  document we'll mark as Exhibit 4.

 13            (THEREUPON, Perkins Deposition Exhibit

 14  No 4 was marked for identification by the

 15  reporter.)

 16       BY MR. WILMOTH:

 17       Q.   To our deposition.  We have not gotten to

 18  1 through 3 yet so well take these slightly out of

 19  order.  I will represent to you, Doctor, that I

 20  obtained this exhibit from the website at the

 21  address located at the bottom of the page.  Have

 22  you seen this particular information before?

 23       A.   That -- I believe I have.

 24       Q.   Could you describe what it demonstrates?

 25       A.   Well, it -- this, it looks like it's
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 01  describing a pretty good match between the base

 02  flow component from a base flow separation of --

 03  of -- runoff from stream flow -- runoff from base

 04  flow with predicted base flow calculated by the

 05  groundwater model.

 06       Q.   Am I correct in understanding that this

 07  indicates that Medicine Creek is a base flow

 08  dominated stream?

 09       A.   Off the -- I'm not sure.  It -- it's not

 10  showing what the total stream flow is, but --

 11       Q.   Does it --

 12       A.   -- could be.

 13       Q.   Okay.  Does this indicate to you that

 14  Medicine Creek does have a steady base flow?

 15       A.   Yes.  It -- it looks like it.

 16            MR. GRUNEWALD:  Tom, I -- just for the

 17  record, and this is probably catching me up

 18  because Sam's the model guy.  You have a website

 19  address but we've got no not other context in the

 20  record.  Is this a snapshot in time?  I'm just not

 21  really clear on what the graph is, when it was

 22  produced, that sort of thing.  So if we could get,

 23  I think, some background that's important to

 24  make --

 25            MR. WILMOTH:  Sure.
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 01            MR. GRUNEWALD:  -- on the record here.

 02            MR. WILMOTH:  My understanding is that

 03  this is a base flow prediction that is part the

 04  backup information that supports the RRCA

 05  groundwater model.

 06       BY MR. WILMOTH:

 07       Q.   Is -- is that a fair characterization,

 08  Doctor?

 09       A.   Yeah.  I think so.

 10       Q.   Okay.  And am I correct in understanding

 11  that this would have been something that you

 12  worked on as part of your duties in --

 13       A.   No.

 14       Q.   No?

 15       A.   No.

 16       Q.   Did you participate in developing the

 17  RRCA groundwater model?

 18       A.   No.

 19       Q.   Okay.  What is the -- can -- or can you

 20  determine the base flow of Medicine Creek from

 21  this material?

 22       A.   Well, from the graph it might be a little

 23  bit difficult.  If you want to -- if you had the

 24  table you could -- table of numbers you could

 25  calculate a mean or statistics from them.
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 01       Q.   Okay.  Thank you.  Based on your

 02  experience how would you characterize the nature

 03  of Medicine Creek specifically?  Is it a gaining

 04  or losing stream?

 05       A.   I -- I don't think I could tell you from

 06  my knowledge of Medicine Creek, but it appears to

 07  be a gain -- gaining stream.

 08       Q.   Have you had any occasion to evaluate

 09  groundwater levels in and around the project area?

 10       A.   No.

 11       Q.   Do you have an opinion about, for

 12  example, the depth to groundwater at the N-CORPE

 13  Project site?

 14       A.   I don't have a -- no.  I -- I don't have

 15  a personal opinion on that.

 16       Q.   In ascertaining the extent of losses to

 17  the aquifer system as a result of the project

 18  operation would the depth to groundwater be a

 19  relevant consideration for you?

 20       A.   Yes.

 21       Q.   How does the depth to groundwater affect

 22  the determination of what I will generally call

 23  transit losses?  If you want to parse that into

 24  components, that's fine.  But how does the depth

 25  to groundwater affect transit losses in a reach?
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 01       A.   If the groundwater level is below the

 02  level of the water in the stream then it's going

 03  to show up -- flow from the stream into the

 04  groundwater based on the hydraulic -- based on the

 05  difference in the levels between the stream and

 06  the groundwater.  And if the groundwater level's

 07  below the streambed you're going to have a dis --

 08  disconnect -- still have the flow from the stream

 09  -- stream -- through the streambed into the

 10  groundwater.

 11       Q.   And if the inverse is true and the

 12  groundwater level is essentially at the surface,

 13  what's the result?

 14       A.   You -- you have on the average an equal

 15  interchange or -- or no flow.

 16       Q.   No flow into the aquifer, you mean?

 17       A.   Right.  If you had the groundwater and

 18  the stream stage elevations were the same --

 19            THE REPORTER:  Repeat that.  I couldn't

 20  hear you.

 21            THE WITNESS:  You'd have a negligible

 22  flow between the two.

 23       BY MR. WILMOTH:

 24       Q.   Could you explain to me in your

 25  understanding, how does the model treat Medicine
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 01  Creek?  Does it street it as a gaining reach?

 02       A.   Yeah.  In general it's -- I think it

 03  treats it as a gaining reach -- well, depending on

 04  which part of the reach you're looking at, but I

 05  think it's -- you're going to see -- just from the

 06  results of the model it's -- looks like gaining

 07  reach up -- up top down to Strunk Reservoir.

 08       Q.   Okay.  Thank you.  I'd like to hand you a

 09  couple of exhibits and just get these out of the

 10  way so we can refer to them.  The first is a

 11  notice of deposition --

 12       A.   Uh-huh.

 13       Q.   -- which we premarked as Exhibit 1.  Have

 14  you seen that document, Doctor?

 15       A.   Yes.

 16       Q.   And there's a request in that document to

 17  bring with any supplemental materials today.  Have

 18  you done so?

 19       A.   No.

 20       Q.   Thank you.  Are there any supplemental

 21  materials that you intend rely on?

 22       A.   No.  Not that I -- not that I know of.

 23       Q.   Thank you.  I'm also going to had you

 24  what we've pre-marked as Exhibit 2, which is the

 25  N-CORPE proposal, if you will.  I'll use that as a
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 01  shorthand description of Exhibit 2.  Have you seen

 02  that document?

 03       A.   Yes.

 04       Q.   And you can keep that for your reference.

 05       A.   Okay.

 06            THE WITNESS:  Are these yours?

 07       BY MR. WILMOTH:

 08       Q.   And then I'll hand you what we premarked

 09  as Exhibit 3 which I believe to be a copy of your

 10  expert report in this case --

 11       A.   Uh-huh.

 12       Q.   -- is that correct?

 13       A.   Yes.

 14       Q.   Thank you.  Now I'd like to hand you what

 15  we've marked as -- or what we will mark, excuse

 16  me, as Exhibit 5 and ask you to review this letter

 17  very briefly.

 18            (THEREUPON, Perkins Deposition Exhibit

 19  No 5 was marked for identification by the

 20  reporter.)

 21            MR. WILMOTH:  For the folks on the phone

 22  this is a letter dated January 14, 2013, from Mr.

 23  Barfield to Mr. Dunnigan.

 24       BY MR. WILMOTH:

 25       Q.   Have you seen this document which we've
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 01  marked as Exhibit 5, Doctor?

 02       A.   I believe I have.

 03       Q.   And if you look at the middle of the

 04  first paragraph on the first page there's a

 05  reference to an Imports Document.  Do you see

 06  that?

 07       A.   Yes.

 08       Q.   Do you recall reviewing that document?

 09       A.   I -- I don't recall seeing that document.

 10       Q.   Okay.  Do you recall performing any work

 11  to analyze the concept that is described here as

 12  the Imports Document?

 13       A.   No.

 14       Q.   Thank you.  Okay.  Let's turn to what is

 15  marked as Exhibit 3 which is a copy of your expert

 16  report --

 17       A.   Okay.

 18       Q.   -- if you would.  Looking at the

 19  introduction about halfway down there's -- you

 20  note that the Nebraska proposal fails to account

 21  for transit losses associated with the project?

 22       A.   Yes.

 23       Q.   Do you see that?

 24       A.   Uh-huh.

 25       Q.   Could you explain to me how the RRCA
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 01  accounting procedures presently address transit

 02  losses?

 03       A.   No.  I -- I don't think -- I don't think

 04  I can give you a good explanation on that right

 05  now.

 06       Q.   Okay.  Do you know whether transit losses

 07  are addressed in the procedures?

 08       A.   Well --

 09       Q.   Let me --

 10       A.   Yeah.  Go ahead.

 11       Q.   Let me try to give you a specific

 12  example.  The N-CORPE Project obviously involves

 13  the discharge of water through a pipe --

 14       A.   Uh-huh.

 15       Q.   -- into the Medicine Creek and then that

 16  water travels down the Medicine Creek through the

 17  system.  And if I understand it, you have

 18  expressed some concern or some anticipation that

 19  there would be a transit loss associated with

 20  that --

 21       A.   Correct.

 22       Q.   -- correct?

 23       A.   Right.

 24       Q.   And if I understand it you're suggesting

 25  that transit loss should be quantified and
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 01  deducted from the augmentation water supply,

 02  correct?

 03       A.   Correct.

 04       Q.   Hypothetically if the water that we're

 05  talking about were generated by virtue of shutting

 06  down groundwater pumping and the water just

 07  accrued to the stream, how would the transit

 08  losses associated with that water be measured as

 09  they made their way down to the main stem?

 10       A.   By shutting down wells the -- it -- you

 11  -- you'd see it through groundwater level recovery

 12  and -- and increased base flow, I imagine.

 13       Q.   But would you actually utilize some tool

 14  to quantify the transit losses and assign them as

 15  such to the State of Nebraska?

 16       A.   Well, if you call that transit loss

 17  recovery of groundwater levels which increases

 18  base flow, then you have groundwater model as your

 19  tool to -- to make the measurement.

 20       Q.   Okay.  So -- so the loss would be

 21  quantified using the model, is that what you're

 22  saying?

 23       A.   The increased base flow would be

 24  quantified by the model, and so I don't -- I'm not

 25  sure I follow how that's --

�0024

 01       Q.   Let's say the base flow then materializes

 02  and there's a volume of base flow associated with

 03  this 5,000 acre feet.  How would you assign

 04  transit losses to that volume of base flow that

 05  actually manifests itself as it moves down the

 06  system?

 07       A.   I can't tell you off the top of my head

 08  how to do that.

 09       Q.   Is that something that's done today under

 10  the RRCA --

 11       A.   Not that I -- I -- I don't -- I'm

 12  familiar with how we evaluate depletions today,

 13  but I'm not familiar with how you might translate

 14  that into the concept of transit loss.

 15       Q.   Okay.  Further down in this paragraph you

 16  indicate that the proposal -- Nebraska's proposal

 17  fails to describe how augmentation water would be

 18  routed through the remainder of the stream system.

 19  Do you see that?

 20            MR. GRUNEWALD:  I'm sorry.  Where is

 21  that?

 22            MR. WILMOTH:  Bottom of the introduction.

 23       A.   Uh-huh, yes.

 24       BY MR. WILMOTH:

 25       Q.   Do you have an opinion about the manner
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 01  in which the water associated with the project

 02  should be routed?  In other words --

 03       A.   No.

 04       Q.   -- do you have a preferred routing

 05  procedure?

 06       A.   No.

 07       Q.   Are you familiar with Nebraska's

 08  integrated management plans at all, Doctor?

 09       A.   Yes.

 10       Q.   If through those plans or otherwise

 11  Nebraska commits to ensuring that the volume of

 12  augmentation water supply as calculated actually

 13  reaches the state line at Hardy, are you with me

 14  in my hypothetical?

 15       A.   No.

 16       Q.   So 10,000 acre feet of water is

 17  calculated as the augmentation credit, and 10,000

 18  acre feet reach the state line at Hardy, do you

 19  follow that hypothetical?

 20       A.   That would be a -- putting 10,000 acre

 21  feet in with the augmentation pipe and 10,000 acre

 22  feet reach the state line.

 23       Q.   Correct.  That's the hypothetical.

 24       A.   Okay.

 25       Q.   So based on that hypothetical, my
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 01  question is, assuming that were the case, would

 02  the routing issue matter to you?

 03       A.   I don't -- I don't think so, but I'm --

 04  I'm not sure.

 05       Q.   How might it -- the routing be relevant

 06  at that point?  It -- it occurs to me it would

 07  become irrelevant, but perhaps I'm not

 08  understanding.

 09       A.   How will the routing be relevant?

 10       Q.   Yes.  If the same volume that's

 11  calculated as the credit actually reaches the

 12  state line.

 13       A.   The retiming might be relevant.  It's --

 14  that occurs to me that -- possible -- possible

 15  problem.

 16       Q.   And could you explain what you mean by

 17  retiming?

 18       A.   Just the -- providing water at a time

 19  that Kansas can use it is preferable to providing

 20  it at a time when Kansas can't use it.

 21       Q.   Okay.  So it's a timing issue rather than

 22  a volumetric issue?

 23       A.   Yes.  It could be an issue.

 24       Q.   Okay.  Thank you.  Let's move on to the

 25  next section entitled Hydrologic Concepts
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 01  Associated With Stream Augmentation.  In the

 02  second line of the first paragraph you indicate

 03  that this water that's discharged from the project

 04  will interact with the hydrologic system in the

 05  same manner as other stream flow.  Do you see

 06  that?

 07       A.   Yes.

 08       Q.   Could you explain what you mean by that

 09  statement?

 10       A.   Well, I'm a -- I'm a co-author on this

 11  and I'm not -- I -- Steve's the lead author, so

 12  I'm not going to say it's my words, but as a co-

 13  author it's --

 14       Q.   Sure

 15       A.   -- I guess you could call it mine in

 16  quotes.

 17       Q.   Well, I guess my question, if --if the

 18  water discharged from the project will interact

 19  with the hydrologic system in the same manner as

 20  other stream flow, are you suggesting that we

 21  would just treat this as surface water as any

 22  other water in the -- in Medicine Creek, is that

 23  the point?

 24       A.   Yeah.  I think that's -- that -- that's

 25  fair.
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 01       Q.   The next sentence indicates that the

 02  increased stream water level will change the

 03  interaction between the stream system.  Have you

 04  attempted to quantify how and when that would

 05  occur?

 06       A.   Well, just from model runs.

 07       Q.   The examples you presented in the

 08  document?

 09       A.   Yes.

 10       Q.   Okay.  Thank you.  To the best of your

 11  knowledge based on your work, will the groundwater

 12  levels always increase as a result the project?

 13  And I'm referring to the third sentence here in

 14  this paragraph.

 15       A.   Well, I think they'll just generally

 16  increase groundwater levels.

 17       Q.   And if the groundwater is actually

 18  manifested at the surface then what happens?

 19       A.   The groundwater is at the surface?

 20       Q.   Yes.  What happens to the discharge, the

 21  augmentation water?

 22       A.   Well, it's just going to flow down

 23  gradient, down -- downstream or -- or flow in and

 24  out of the groundwater depending on local

 25  gradient.
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 01       Q.   Okay.  Beginning of the next paragraph

 02  indicates that at least conceptually a relatively

 03  small amount of the augmentation water would

 04  actually reach Harry Strunk, is that correct, a

 05  correct interpretation?

 06       A.   Right.  Correct.

 07       Q.   When you are talking about a relatively

 08  small amount, are you referring to the analysis

 09  that we discussed at the beginning the deposition

 10  concerning the four scenarios that you ran in the

 11  model?

 12       A.   Yes.

 13       Q.   Okay.  So a relatively small amount with

 14  respect to the 10,000 acre foot scenario would be

 15  virtually none, I assume?

 16       A.   No.  I -- I think maybe I'll correct

 17  that.  I would -- I think a relatively small here

 18  would mean with respect to the 60,000 acre feet.

 19       Q.   Okay.

 20       A.   In which case 10,000 acre feet would be

 21  relatively small.  And it could be smaller.

 22       Q.   I want to be sure I understand what

 23  you're saying.  Are you suggesting under the

 24  60,000 acre feet scenario only 10,000 acre feet

 25  would reach Harry Strunk?
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 01       A.   No.  I'm only saying with respect to the

 02  60,000 acre feet a 10,000 acre per year

 03  augmentation might be characterized as relatively

 04  small amount of -- or maybe I'm missing your

 05  question.

 06       Q.   I understood the meaning of this sentence

 07  to be that if you put a lot of water into the

 08  system only a small part of that might actually

 09  reach Harry Strunk Lake, is that correct?  If I'm

 10  misinterpreting the sentence just let me know.

 11       A.   No.  This -- the first sentence it's only

 12  saying that the amount of augmentation is

 13  relatively small as the flow out of the pipe.

 14       Q.   Is relatively small in comparison to

 15  what?

 16       A.   The proposal 60,000 acre feet, so.

 17       Q.   So if -- if the proposal were implemented

 18  in a manner that only 10,000 were discharged, that

 19  would be relatively small compared to the total

 20  amount that could be discharged, is that your

 21  point?

 22       A.   Right.  That would be -- it's --

 23       Q.   Okay.

 24       A.   -- it's describing.  I'm just saying

 25  10,000 acre-foot would be relatively small
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 01  compared to 60,000 acre-foot discharge.

 02       Q.   Okay.  But you're not suggesting that

 03  only 10,000 acre feet would actually reach the

 04  intended destination?

 05       A.   No.

 06       Q.   Okay.

 07       A.   That's --

 08       Q.   Okay.

 09       A.   That's not -- I think this amount of

 10  augmentation's just describing --

 11       Q.   Okay.

 12       A.   -- what the assumed pipe flow would be.

 13       Q.   Okay.  A little bit later on in that same

 14  sentence there's an assumption that the amount of

 15  augmentation water flow is such that all of the

 16  water is lost to the groundwater --

 17       A.   Uh-huh.

 18       Q.   -- in a relatively short distance.

 19       A.   Yeah.

 20       Q.   I want to try and tie that conclusion

 21  with the work that I think you've done that we

 22  talked about earlier.  Are you referring there to

 23  the scenario in which only 10,000 acre feet is

 24  pumped and discharged?

 25       A.   Yeah.  That's -- that's referring to the
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 01  -- that would -- that would be an instance of

 02  this.

 03       Q.   Okay.  And so under that scenario, as I

 04  understand your point, the augmentation water

 05  simply increases groundwater storage and virtually

 06  none of it reaches Harry Strunk Lake?

 07       A.   Correct.

 08       Q.   Okay.  This whole paragraph starts with

 09  the term conceptually and so I read that to mean

 10  in -- in concept this could happen.  Is there a

 11  inverse concept in which essentially all the water

 12  reaches Harry Strunk Lake that's discharged, and

 13  under what facts would that occur?

 14       A.   Well, one way you could ensure it would

 15  be to pipe it to Harry Strunk, conceptually.  And

 16  the problem seems to be mainly in the top end of

 17  the -- top end of the stream where you have a --

 18  have a strong loss.

 19       Q.   This -- this is what the model is showing

 20  you?

 21       A.   Right.

 22       Q.   That there's a strong loss.  In other

 23  words there's a disconnect between the stream and

 24  the aquifer --

 25       A.   Right.
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 01       Q.   -- in the upper portion of the project

 02  area?

 03       A.   Right.  I mean -- and so conceptually

 04  you'd -- you'd pipe it a little bit farther and

 05  get -- get -- get past the part where you're --

 06  you're -- you're losing.

 07       Q.   Kind of bridge over the losing reach and

 08  hit it at the headwaters there where it starts to

 09  flow, is that the idea?

 10       A.   Right.

 11       Q.   Okay.

 12       A.   Then -- then you've got -- still have

 13  some interaction but -- but it's -- but you don't

 14  have the heavy losses you see up at the

 15  headwaters.

 16       Q.   When you did your calculations and -- and

 17  employed the model in this manner with the four

 18  different scenarios --

 19       A.   Uh-huh.

 20       Q.   -- do you have any -- or do you have any

 21  sense or did you draw any specific conclusions

 22  about where those losses generally occur?  In

 23  other words, let me be real specific.

 24       A.   Uh-huh.

 25       Q.   Does the 80 percent of the losses occur
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 01  in the first couple of miles, for example, of the

 02  stream reach below the discharge?

 03       A.   Well, let's take the 10,000 scenario to

 04  start with.  For that case it looked like you lost

 05  all of it in about the first three reaches or so.

 06       Q.   First three reaches, do you have any idea

 07  how --

 08       A.   Three -- three -- well, these -- are

 09  first three grids all starting from the top.

 10       Q.   So -- and those are a mile a piece?

 11       A.   Yeah.  The grid cells are a square mile,

 12  but the length the stream goes through them.  It's

 13  kind of -- it's -- it's going to meander.

 14       Q.   Do you have any idea how many river miles

 15  are involved?

 16       A.   I'm -- I -- I think it might be around

 17  five miles.

 18       Q.   Okay.

 19       A.   I'm guessing it's around five miles.  But

 20  that's -- so that's the most drastic case, but at

 21  20,000 acre feet, you still lose most of the

 22  20,000 acre feet but it -- it gets -- some of it

 23  gets down to where it starts --

 24       Q.   Okay.

 25       A.   -- flowing better.
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 01       Q.   What is it?

 02       A.   It also matters which -- which year it is

 03  because as the years go by you -- since you're

 04  charging the groundwater locally you -- you get a

 05  little bit better downstream flow.

 06       Q.   Better transmission over time?

 07       A.   Right.

 08       Q.   Into the future?

 09       A.   Right.

 10       Q.   Okay.  Could you describe for me what it

 11  is about the model or about Medicine Creek as

 12  represented in the model that identifies the point

 13  where these losses end?  In other words, what is

 14  it in the model at river mile five below the

 15  outlet that changes the loss structure?

 16       A.   Well, it's -- it's really past river mile

 17  five.  It's  -- I think it might be closer to

 18  river mile ten when -- where you reach a point

 19  where the groundwater levels are -- are pretty

 20  close to the -- to the surfaces.

 21       Q.   Okay.

 22       A.   So that you get a -- get a about an even

 23  interaction between groundwater and the stream.

 24       Q.   Perhaps this is too much of a layperson

 25  oversimplification, but does that mean that the
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 01  model is predicting or -- or assuming that the

 02  headwaters of Medicine Creek is located somewhere

 03  ten miles downstream?

 04       A.   That -- that sounds -- that sounds like a

 05  reasonable --

 06       Q.   That's where the --

 07       A.   -- description.

 08       Q.   -- water starts to come up on the

 09  surface?  In other words --

 10       A.   Yeah.

 11       Q.   Thank you.

 12       A.   I think that sounds right.

 13       Q.   That was probably awkward -- awkwardly

 14  presented.

 15       A.   No.

 16       Q.   But I appreciate you hanging with me.

 17       A.   Well, my co-author, Steve, he's -- he's

 18  done more detailed analysis of this -- this

 19  situation.  So -- so I -- I defer.

 20       Q.   But you're familiar with the model

 21  structure?

 22       A.   Right.

 23       Q.   And kind of what it --

 24       A.   Right.

 25       Q.   What it thinks Medicine Creek looks like?
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 01       A.   Right.

 02       Q.   Okay.  If the model demonstrated or

 03  predicted or assumed that the headwaters of

 04  Medicine Creek started at the discharge point

 05  would that affect your analysis at all?

 06       A.   No --

 07            MR. STEINBRECHER:  I'm going object to

 08  the form of the question.  You can answer.

 09       BY MR. WILMOTH:

 10       Q.   Do you understand my question?  Why don't

 11  I ask the court reporter to read it back.

 12            MR. WILMOTH:  Could you read it back?

 13            THE REPORTER:  If the model demonstrated

 14  or predicted or assumed that the headwater of

 15  Medicine Creek started at the discharge point

 16  would that affect your analysis at all.

 17            THE WITNESS:  It would affect the results

 18  but I -- I don't know that it would affect my

 19  analysis.

 20       BY MR. WILMOTH:

 21       Q.   Do you have an opinion about how the

 22  results might change?

 23       A.   Okay.  That's -- okay.  By the headwaters

 24  you mean the groundwater level would be --

 25       Q.   Manifested on --

�0038

 01       A.   -- on the surface then.

 02       Q.   -- the surface.  Yeah.

 03       A.   Then you'd see a -- you'd see a much less

 04  drastic loss, I think --

 05       Q.   Okay.

 06       A.   -- for a low -- low augmentation like

 07  that.

 08       Q.   Kind of along the same lines, I'm trying

 09  to get at some of the relationships of the model

 10  to what's actually going on in Medicine Creek.

 11       A.   Uh-huh.

 12       Q.   If the actual groundwater levels at the

 13  project area are higher than are represented in

 14  the model would that affect your conclusions,

 15  potentially?

 16       A.   In project areas at the area the

 17  discharge?

 18       Q.   Yes, sir.

 19       A.   Or.

 20       Q.   Yes, sir.

 21       A.   Well, they would -- they -- they --

 22  they'd affect the results depending on how much

 23  higher they were.

 24       Q.   Am I correct then in understanding based

 25  on your prior analysis that the losses might be
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 01  less if groundwater levels are higher?

 02       A.   They would be less.  It depends on how

 03  much higher the groundwater levels are.

 04       Q.   Okay.  Thank you.  Doctor, have you

 05  actually identified any losing reaches within

 06  Medicine Creek?  I understand you to say that it's

 07  a gaining stream on the whole, but have you

 08  identified losing components of that?

 09       A.   Well, I'd say the -- about first ten

 10  model grid cells, around first ten, I'd say those

 11  are about always losing.  Just --

 12       Q.   The first ten cells?

 13       A.   Right.

 14       Q.   Okay.

 15       A.   But normally there's no flow so there's

 16  nothing to lose, but there's only something to

 17  lose when there's augmentation flowing in there.

 18       Q.   Understood.  Could you please turn to

 19  page 2 and look at the middle of the first full

 20  paragraph.  I understand you to recommend that the

 21  augmentation water supply credit be adjusted based

 22  on transit losses, is that right?

 23       A.   Right.

 24       Q.   How would you recommend that be done?

 25       A.   I don't have a specific recommendation.
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 01       Q.   Would it be feasible to measure the

 02  outflow of the augmentation project and compare

 03  that to the flows and the gages down stream?  In

 04  other words, if the -- by way of example, if a

 05  discharge were 20,000 acre feet but the gage only

 06  read 10,000 acre feet, you would assign a 10,000

 07  acre foot transit loss?

 08       A.   That -- that might do it.

 09       Q.   Okay.  And by the inverse, I assume you

 10  could take those same measurements, and if the out

 11  -- the discharge were 20 and the gauge actually

 12  read 20, could we infer there were no transit

 13  losses of any material amount?

 14       A.   No.  Just because you're going to be --

 15  it's likely you're going to be gaining base flow

 16  anyway so -- so that the 20,000 that's re-gauged

 17  doesn't necessarily reflect what came out of the

 18  pipe.

 19       Q.   And we have preexisting measurements of

 20  the base flow, don't we?

 21       A.   Well -- well, we have -- we have models

 22  showing computer based flow.  We have base flow

 23  separations but we have stream flow measurements.

 24       Q.   And if you have those measurements is it

 25  possible to identify the base flow volume and then
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 01  quantify the amount of augmentation water actually

 02  reaching the gauge?  In other words, calculating

 03  transit losses based on those guage flows?

 04       A.   I -- I think it's kind of difficult to

 05  track exactly how much -- how much reaches the

 06  gauge, but it's -- I don't -- I don't think it's

 07  more -- I -- I can't give you a outline off the

 08  top of my head how the -- how to try to evaluate

 09  the -- how much actually gets to the gauge.

 10       Q.   Okay.  I'd like to take you down to the

 11  last paragraph above the next heading, there's a

 12  sentence that begins within the lake.  Do you see

 13  that?

 14       A.   Where are you looking at?

 15       Q.   Right here.

 16            MR. GRUNEWALD:  Within the lake or --

 17            MR. WILMOTH:  Within the lake.

 18            MR. GRUNEWALD:  Within the lake.

 19            THE WITNESS:  Oh.  Within the lake.

 20  Okay.

 21       BY MR. WILMOTH:

 22       Q.   And then the next sentence explains that

 23  if transit losses are not determined and accounted

 24  the proper amount of adjustment to the gauge

 25  stream flows cannot be determined.  Do you see
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 01  that?

 02       A.   Yes.  Yes.

 03       Q.   Understanding that you did some analysis

 04  under various scenarios of discharge have you

 05  attempted to quantify the actual losses associated

 06  with project operations?

 07       A.   Yes.

 08       Q.   And is that represented in these

 09  calculations we've been discussing about the four

 10  different scenarios?

 11       A.   Yes.

 12       Q.   Okay.  So if I understand what you're

 13  saying, based on this work --

 14       A.   Uh-huh.

 15       Q.   -- it's the Kansas conclusion or your

 16  conclusion on behalf the State of Kansas that if

 17  the project were operated at 10,000 acre feet --

 18       A.   Uh-huh.

 19       Q.   -- the augmentation water supply credit

 20  -- should be essentially zero?

 21       A.   I -- I don't -- I haven't -- I don't

 22  really have that conclusion, I just.

 23       Q.   Isn't that the logical extent of this

 24  statement, though?

 25       A.   It -- it seems -- seems like a -- that
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 01  would be reasonable --

 02       Q.   Okay.

 03       A.   -- conclusion.

 04       Q.   Let's look at the first sentence below

 05  the next heading.  The quantifications of

 06  hydrologic impact upstream augmentation and

 07  transit loss.  Do you see that section?

 08       A.   Yes.

 09       Q.   The -- could you read the first sentence

 10  out loud for me?

 11       A.   The RRCA groundwater model provides a

 12  tool for evaluating transit losses associated with

 13  augmentation water.  Left out the extra of.

 14       Q.   Dr. Perkins, like to hand you what we'll

 15  mark as Exhibit 6, and I'll tell you that this is

 16  a excerpt of the groundwater model report, and

 17  it's only the first of the 11 pages?

 18            (THEREUPON, Perkins Deposition Exhibit

 19  No 6 was marked for identification by the

 20  reporter.)

 21       BY MR. WILMOTH:

 22       Q.   But feel free to have a look at it.

 23  Familiarize yourself with it.  I'm assuming you've

 24  seen this document before.

 25            MR. GRUNEWALD:  Tom, you said this is the
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 01  groundwater model documentation.  Is this from the

 02  Special Master's final report?

 03            MR. WILMOTH:  There is actually off the

 04  same website.  The Republican River dot org

 05  website that's maintained, it has all this

 06  information.

 07            MR. GRUNEWALD:  Doesn't actually say

 08  that, does it?

 09            MR. WILMOTH:  No.  It doesn't.

 10            MR. GRUNEWALD:  Sorry.

 11            MR. WILMOTH:  But I'll represent to you

 12  that that's the truth and I'd just ask Dr. Perkins

 13  if he's familiar with this document generally.

 14  It's a fairly lengthy document so I didn't bother

 15  to print everything out only because I only have

 16  one question.

 17            MR. GRUNEWALD:  Fair enough.  Just a

 18  couple things for the record.  I notice there's

 19  some highlighting in this document.  I'm going to

 20  guess that that was highlighting you added in this

 21  particular version, is that correct?

 22            MR. WILMOTH:  Correct?

 23            MR. GRUNEWALD:  And I'm sorry, I probably

 24  just not enough coffee this morning.  Are you

 25  saying this is from -- it's off of the website but
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 01  it is a reproduction of something out of the

 02  Special Master's final report or some other

 03  document generated by somebody else?

 04            MR. WILMOTH:  It's directly off the

 05  website.  The only modification is my

 06  highlighting.

 07            MR. GRUNEWALD:  Who generated the

 08  document on the website?

 09            MR. WILMOTH:  I believe the RRCA.

 10  It's  --

 11            MR. GRUNEWALD:  Well, okay.  They don't

 12  actually collectively, but maybe we can just do

 13  housekeeping off the record.  But I just -- so

 14  you're not saying this is the groundwater model

 15  documentation out of the Special Master's report,

 16  you're not saying that?

 17            MR. WILMOTH:  I'm not saying that.

 18            MR. GRUNEWALD:  Okay.

 19            MR. WILMOTH:  I mean, I believe it's a

 20  replica of that, but it's from the Republican

 21  River Compact dot org website.

 22            MR. GRUNEWALD:  Okay.  I thought it might

 23  be the model documentation.  But it's just a

 24  formatting since it's a different format is all --

 25            MR. WILMOTH:  Yeah.  This is just printed
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 01  directly off the site.

 02            MR. GRUNEWALD:  The -- the site's

 03  maintained by whom?  Maybe -- maybe that will help

 04  clear it up for the record.

 05            MR. WILMOTH:  Principia Mathematica.

 06            MR. GRUNEWALD:  Okay.  Great.  Thank you.

 07            THE WITNESS:  Well, to be honest, I've --

 08  I've used the Special Master's Appendix A for my

 09  reference.

 10       BY MR. WILMOTH:

 11       Q.   Okay.  That's fine.  Let me direct your

 12  attention to page 11.

 13       A.   Okay.

 14       Q.   Do you see the section entitled Streams

 15  and Reservoirs?

 16       A.   Uh-huh.

 17       Q.   I've highlighted a sentence in this.

 18  Could you read that aloud, please?

 19       A.   It is not a surface water model and total

 20  stream flows are not incorporated in its design or

 21  calculations.

 22       Q.   And with respect to it, do you understand

 23  this to be referring to the RRCA groundwater

 24  model?

 25       A.   Yes.
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 01       Q.   Okay.  Given that caveat, why do you

 02  believe that the model provides a good tool to

 03  evaluate transit losses in a stream?

 04            MR. GRUNEWALD:  I -- I'm just going

 05  object to form of the question.  At this point I

 06  haven't heard you confirm that this is the Special

 07  Master's report Appendix A, so with that caveat

 08  I'm -- I'm not clear whether you're representing

 09  that's what it is and you're asking him to adopt

 10  that statement and then make a conclusion based

 11  upon it.  So I just object to that -- the form and

 12  the basis for that.

 13            MR. WILMOTH:  Okay.

 14       BY MR. WILMOTH:

 15       Q.   Do you concur with the statement made in

 16  this document here at page 11 that we just read,

 17  regardless of the provenance of this document, in

 18  other words, do you -- do you concur that the RRCA

 19  groundwater model is not a surface water model and

 20  total stream flows are not incorporated in its

 21  design or calculations?

 22       A.   Yes.

 23       Q.   Given that --

 24       A.   I believe that.

 25       Q.   I'm sorry.  I didn't have mean to

�0048

 01  interrupt.

 02       A.   I believe that.

 03       Q.   Given that, I'll ask again, why is it

 04  that you believe that the model is a good tool for

 05  evaluating transit losses in a surface stream like

 06  Medicine Creek?

 07       A.   Well, it's -- whether it's stream flow or

 08  base flow, it's -- it's going to represent

 09  interaction with groundwater through the --

 10  through the difference in elevations.  Whether you

 11  call it stream flow or the base flow component

 12  you're still going to have the interactions.

 13       Q.   Isn't that true with respect to all water

 14  that flows on the surface in Nebraska in the

 15  Republican River?

 16       A.   It would be, yes.  As far as I -- as far

 17  as I know.

 18       Q.   But we don't calculate and assign transit

 19  losses to that water, do we, under the RRCA

 20  accounting procedures?

 21       A.   Well, you account for the interaction and

 22  -- and whether you call that transit loss or not,

 23  it's -- if -- if what you mean by transit loss is

 24  the -- is the interaction that ends up as

 25  evapotranspiration --
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 01            THE REPORTER:  Ends up as what?

 02            THE WITNESS:  As evapotranspiration or --

 03  or storage.  Those are -- those are components

 04  that are changing what's in the stream flow in the

 05  stream.

 06       BY MR. WILMOTH:

 07       Q.   So these losses are inherently baked into

 08  the model, is that what you're saying?

 09       A.   Right.

 10       Q.   Are transit losses assigned to reservoir

 11  releases presently?

 12       A.   I'm not -- I don't understand quite your

 13  use of the term transit loss on that.

 14       Q.   I'm trying to use it as -- I'm trying to

 15  use it as -- in the same vein that you all have

 16  used it throughout your report.

 17       A.   But --

 18       Q.   Losses to the output.

 19       A.   Okay.  But you're talking about

 20  evaluation in the groundwater model?

 21       Q.   Yeah.

 22       A.   Well, the groundwater model it's -- all

 23  the -- the reservoirs are disconnected so that

 24  it's not representing reservoir releases.

 25       Q.   Let me turn you to the bottom of page 3.
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 01       A.   Of our report?

 02       Q.   Yes, sir.  Sorry.  Do you see the

 03  sentence beginning all along the 60-plus mile?

 04       A.   Yes.

 05       Q.   You mention in this sentence

 06  opportunities for transit loss.  Have you made any

 07  attempt to identify where those opportunities

 08  arise specifically?

 09       A.   Through model runs, compared stream -- or

 10  base flow with and without augmentation.

 11       Q.   Okay.  So --

 12       A.   Along the -- along that creek.

 13       Q.   And am I correct in understanding that

 14  the losses you've identified are as we talked

 15  about earlier in the upper portion of the -- of

 16  Medicine Creek?

 17       A.   That -- that's where the -- that's -- the

 18  upper portion is where you see the -- the biggest

 19  loss.

 20       Q.   So it -- so -- when you refer to these

 21  opportunities you're referring specifically to

 22  that location within the first ten river miles or

 23  so of the discharge point?

 24       A.   There's -- there's -- there can be some

 25  losses I think all the way along it, but it's --
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 01  but that's where you have the -- the -- see the

 02  biggest --

 03       Q.   Okay.

 04       A.   Biggest losses.  And that's above Harry

 05  Strunk Lake.

 06       Q.   And then later -- later down in this

 07  paragraph you refer to losses below Harry Strunk,

 08  obviously, and all the way down to Harlan County

 09  Lake.  Do you see that?

 10       A.   Right.

 11       Q.   Have you made an effort to quantify those

 12  losses?

 13       A.   Yes.

 14       Q.   Is that in -- contained in the report

 15  somewhere?

 16       A.   I don't -- I don't -- I don't think -- I

 17  don't think they look at that specifically just

 18  because the reservoir is disconnected.  We don't

 19  -- we -- we're not routing stream flow down below

 20  the reservoir.

 21       Q.   Below Harry Strunk?

 22       A.   Right.

 23       Q.   Okay.

 24       A.   So -- so in order to route to see what

 25  the affects would be below the dam you might --
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 01  you might see how much water got down to Strunk

 02  and then assume that it's bypassed the reservoir

 03  and then route that downstream.

 04       Q.   But you but haven't done that work and

 05  reported in this document?

 06       A.   No.  I haven't -- it's not reported in

 07  here.

 08       Q.   Okay.  Do you intend to testify about

 09  that work in this proceeding?

 10       A.   No.

 11       Q.   Okay.

 12       A.   I --

 13            MR. GRUNEWALD:  Let me just at least

 14  clarify.  You're asking him to testify.  We've

 15  already put our witness list out and since Dr.

 16  Perkins is not on it.  So the testimony --

 17            MR. WILMOTH:  Right.

 18            MR. GRUNEWALD: -- is the report and Mr.

 19  Larson's listed as testifying witness.  I didn't

 20  want there to be any confusion --

 21            MR. WILMOTH:  Okay.

 22            MR. GRUNEWALD:  -- on that.

 23            MR. WILMOTH:  All I'm trying to get at is

 24  if there's some analysis that we haven't seen in

 25  that regard yet that's -- backs up this report or
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 01  something.

 02            MR. GRUNEWALD:  Fair enough.  Your

 03  question went to intended testimony.

 04            MR. WILMOTH:  Sure.  Thank you.  That's

 05  fine.  I -- I assume that I can ask Mr. Larson

 06  that question.

 07            MR. GRUNEWALD:  Absolutely.

 08            MR. WILMOTH:  Okay.

 09       BY MR. WILMOTH:

 10       Q.   Well, but -- but just so I'm clear, you

 11  did perform some work on this matter, you

 12  possessed the results of that work?

 13       A.   Right.

 14       Q.   Okay.

 15       A.   I've -- I made -- made a run where I see

 16  how much water got down to Strunk and then --

 17       Q.   Uh-huh.

 18       A.   -- just put that same amount in below the

 19  dam --

 20       Q.   Okay.

 21       A.   -- to -- to route it down to see how it

 22  -- how it fares on the way down to Harlan County.

 23       Q.   Can you describe the conclusions you drew

 24  from that work?

 25       A.   We saw some losses from Harry Strunk down
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 01  to Harlan County.

 02       Q.   As a percentage basis of the discharge

 03  volume do you recall what that number was,

 04  roughly?

 05       A.   It was significant but not -- I can't --

 06  I can't tell you off the top of my head.

 07       Q.   Do you recall whether it was more than

 08  half or less than half?

 09       A.   Well, it was less than half.

 10       Q.   Less than what was lost?

 11       A.   Yes.  I think it was -- it was a -- and

 12  that was just for one scenario, for the 60,000

 13  acre foot.

 14       Q.   Just so I'm clear on how you constructed

 15  that.  Do I understand that you assumed that all

 16  60,000 acre feet made it to Harry Strunk?

 17       A.   No.

 18       Q.   Okay.  So you just built on the work that

 19  you had done previously.

 20       A.   Right.  I took the results from previous

 21  run to --

 22       Q.   I understand.  And do you happen to

 23  recall the amount of water that you found reached

 24  Harlan County relative to the 60,000 discharge?

 25       A.   I -- I think it was on order of half.
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 01       Q.   About 30,000 acre feet of the 60,000

 02  actually made it to Harlan County, is that what

 03  you're saying?

 04       A.   I think -- I think it was about -- about

 05  half, roughly.

 06       Q.   Okay.  Let's work our way further down on

 07  this page 4, the last full paragraph.  Starts to

 08  explain your work with these four scenarios,

 09  correct?

 10       A.   Yes.

 11       Q.   And in the second sentence you indicate

 12  that you all used essentially the same model files

 13  and augmentation sequence used by Nebraska.  Do

 14  you see that?

 15       A.   Yes.

 16       Q.   Could you explain to me what the

 17  relevance of the caveat essentially is, did you

 18  make any modifications to those?

 19       A.   Well, initially thought we'd want to look

 20  -- we wanted to look at the budgets, the

 21  hydrologic -- the whole -- whole water budget.

 22  And so I -- I changed some of the input files,

 23  just one -- one indicator switch at the top of the

 24  file that tells -- tells whether or not to write

 25  out the cell by cell files -- cell by cell flows
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 01  to a -- to a separate file, so I turned those on

 02  so we could get those cell by cell files out.

 03       Q.   What -- what was the value of doing that

 04  in your mind?

 05       A.   That -- the main -- well, that -- that

 06  let's just -- let's just look at what the water

 07  budgets are locally, and specifically I used --

 08  used the cell by cell streambed leakage flows so

 09  that I could see what those were in the reaches

 10  all along the stream.

 11       Q.   Is that what helped you identify this

 12  initial area of more significant loss around the

 13  proximity --

 14       A.   Yeah.

 15       Q.   -- of the discharge?

 16       A.   Yeah.  Yes.  Those -- those results where

 17  I saw that.

 18       Q.   And turning these on allowed you to

 19  distinguish between each cell, is that the idea?

 20       A.   Right.

 21       Q.   Okay.

 22       A.   So the input files, they're -- that's --

 23  that's the only -- that's really the caveat, you

 24  know.  Other -- other than that one switch they're

 25  the same files.
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 01       Q.   Just out of curiosity, was -- was it the

 02  case that as you went downstream from the

 03  discharge point the leakage was uniformly less?

 04       A.   No.  It was -- it -- generally it was --

 05  it was about the -- about the first -- around the

 06  first ten -- ten grid cells where most of the loss

 07  -- you'd -- you'd see a really big loss, and then

 08  you just hit -- just hit a point where it would

 09  level out.

 10       Q.   So it was kind of uniform in the first

 11  ten cells, as I understand it that it leveled out?

 12       A.   It would depend if it's -- it depended on

 13  the more water you put in the farther the water

 14  would get downstream.  If you put in just 10,000

 15  acre feet you might only get about three grid

 16  cells.

 17       Q.   Okay.

 18       A.   And after about 20,000 acre feet then the

 19  -- that first -- about the first 20,000 acre foot

 20  seemed to provide a -- the conditions to get the

 21  rest of it downstream.

 22       Q.   I'd like you take a look at page 5,

 23  Figure 2 of your report.  I just have a couple

 24  questions about these figures.  I think based on

 25  our conversation I understand the answer to this,
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 01  but I just want to put it in this context so I'm

 02  sure, are you with me?

 03       A.   Yes.

 04       Q.   All right.  There are four boxes on this

 05  page, and in this figure -- and let's just start

 06  at the top.  I understand this is the 60,000 acre

 07  foot discharge scenario, is that right?

 08       A.   Right.

 09       Q.   And what is this -- the -- the time scale

 10  here on this figure?  Is this a monthly loss or --

 11       A.   Yes.

 12       Q.   -- an annual?  So this is a monthly --

 13       A.   It's -- it's showing the monthly --

 14  monthly results.

 15       Q.   And when you created this figure were you

 16  assuming that the 60,000 acre feet would be

 17  discharged uniformly throughout the year?  In

 18  other words, did you just divide 60 by 12?

 19       A.   Well, I didn't create the figure.

 20       Q.   Okay.

 21       A.   But that was Steve's work.

 22       Q.   Okay.

 23       A.   But -- but the assumption's correct that

 24  it's -- it was based on just a steady -- steady

 25  flow during the year and that.
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 01       Q.   Okay.  So basically if I understand it,

 02  you were -- if I wanted to put the discharge on

 03  this graph you would have had an assumed 5,000

 04  acre feet a month?

 05       A.   Yeah.  About -- about 5,000 acre feet a

 06  month.

 07       Q.   Okay.  And is that true then with respect

 08  to each of the figures on -- excuse me.  Each of

 09  the boxes?

 10       A.   Yeah.

 11       Q.   On the figure?

 12       A.   Yes.

 13       Q.   Thank you.

 14       A.   It's all -- it's all steady flow during

 15  the year.

 16       Q.   Thank you very much.

 17            MR. WILMOTH:  Why don't we -- let's see

 18  how much more do we have here?  Are you doing

 19  okay, Samuel?  Do you want to keep going?

 20            THE WITNESS:  Sure.

 21            MR. WILMOTH:  You need a break?  All

 22  right.  Do you need a break?

 23            MR. GRUNEWALD:  I -- I do.

 24            MR. WILMOTH:  Okay.

 25            (THEREUPON, a recess was taken.)
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 01       BY MR. WILMOTH:

 02       Q.   Could you look at the middle of page 6,

 03  Sam.

 04       A.   Mm-huh.

 05       Q.   Excuse me, Dr. Perkins.  I apologize.

 06       A.   That's all right.

 07       Q.   This is what happens when you spend too

 08  much time together.  You indicate there as part of

 09  the report that the graphs demonstrate that losses

 10  increased with increased amount of augmentation

 11  water.  Do you see that?

 12       A.   Yes.

 13       Q.   I may have misunderstood what you said

 14  earlier but I thought you had earlier indicated

 15  that the losses were greater with smaller volumes

 16  of discharge.  Could you clarify that for me?

 17       A.   I think this is consistent that with the

 18  smaller augmentation you see a higher percentage

 19  of loss, higher fraction of what you -- what the

 20  pipe flow is.  But as you increase the

 21  augmentation your -- the magnitude of the loss

 22  will increase but the percentage will go -- will

 23  go down.

 24       Q.   I understand.  So it's a volume issue

 25  really?
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 01       A.   Yeah.

 02       Q.   Larger -- larger volume, smaller

 03  percentage still means more water?

 04       A.   Right.

 05       Q.   Okay.  Thank you.  In the next paragraph

 06  you indicate -- you indicate that most of the

 07  transit losses occur in the upper reaches.  Do you

 08  see that?

 09       A.   Yes.

 10       Q.   Is that because the assumed groundwater

 11  levels around the project are lower?

 12       A.   Yes.

 13       Q.   And is that in fact reflected on your

 14  Figure 4 in the form of these contour lines?  Page

 15  8.

 16       A.   Oh, yes.  Yeah.  I think that's -- that

 17  that's correct.

 18       Q.   I notice that these contour lines in

 19  Figure 4 on page 8 represent contours of increased

 20  groundwater level that's a result of the discharge

 21  pumping, I assume?

 22       A.   Right.  Well, that's --

 23       Q.   A result of discharge.  Excuse me.

 24       A.   That's -- yeah.  It's the result of the

 25  discharge there.
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 01       Q.   And so I infer from that that we assume

 02  that the current groundwater levels are at least

 03  nine feet deep in that area because they can

 04  absorb that increase, is that the idea?

 05       A.   Yeah.  They're -- it's that -- that first

 06  section where the groundwater levels are quite a

 07  bit lower, apparently.

 08       Q.   Okay.  And is that based on something

 09  that is contained within the model, those assumed

 10  groundwater levels or have you done some --

 11       A.   Well, they're -- they're the -- just the

 12  computed heads.

 13       Q.   Okay.

 14       A.   And that's -- this is just -- map is just

 15  showing comparison of the scenario with the 10,000

 16  acre foot augmentation pumping.  But -- but

 17  without -- without putting the augmentation in the

 18  model versus the same pumping case putting the

 19  augmentation water in the model.

 20       Q.   Okay.  Have you conducted any analysis to

 21  determine the actual depth of groundwater or the

 22  groundwater levels in this area and how they

 23  relate to what is represented in the model?

 24       A.   I don't -- I -- I may have made a

 25  comparison of the stream elevations against the
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 01  computed heads.  I -- I don't -- I don't -- but,

 02  yeah, I -- I did -- I did do that at least along

 03  the stream to see -- pretty sure that -- I did

 04  that just to see what the difference was.

 05       Q.   These are looking at two different model

 06  scenarios?

 07       A.   No.  They're looking at the -- what I was

 08  looking at was just I think the streambed

 09  elevation versus computed heads.  The difference

 10  between streambed elevations, computed heads.  So

 11  that's not exactly the -- that's -- that's taking

 12  the streambed elevation that's a little bit --

 13  that's a little lower than what the stream

 14  elevation would be if -- if there's stream flow.

 15       Q.   What was the source of that information?

 16       A.   Well, the stream head elevations are just

 17  part of the stream input.

 18       Q.   To the model?

 19       A.   Right.  And computed heads are the

 20  output --

 21       Q.   Okay.

 22       A.   -- for the case.

 23       Q.   I'd like to turn your attention to your

 24  summary paragraph, Doctor.  And midway through the

 25  final paragraph you discuss the concept of passing
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 01  augmentation water through Harry Strunk Lake.  Do

 02  you see that?

 03       A.   I -- I do but I might remind you of one

 04  thing, that --

 05       Q.   Sure.

 06       A.   -- Steve's primary author on this.

 07       Q.   Sure.  And if you --

 08       A.   And so I -- I mean, I -- so co-author

 09  status, but just want to point out that he was the

 10  primary author.

 11       Q.   Sure.  If you don't have an opinion about

 12  this matter that's fine too.  But I -- I did

 13  want --

 14       A.   -- question --

 15       Q.   -- ask you --

 16       A.   Sure.

 17       Q.   -- whether you believe that augmentation

 18  water should be simply passed through Harry Strunk

 19  Lake and Harlan County Lake or if you have an

 20  opinion about the best way to manage that water?

 21       A.   No.  I don't have a -- don't have a --

 22  really don't have an opinion on that.  You know,

 23  to some extent the water that flows into the

 24  reservoir would be represented and accounted by

 25  the change in storage, and -- I mean, there's
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 01  aspects of that that would be represented in the

 02  accounting anyway.

 03       Q.   Okay.  Quick question on the stream

 04  elevations we talked about earlier.

 05       A.   Uh-huh.

 06       Q.   Regarding those stream elevations and the

 07  calculated heads you mentioned.

 08       A.   Uh-huh.

 09       Q.   Are those on the mile grid cell you

 10  mentioned?

 11       A.   Right.

 12       Q.   Both -- both are?

 13       A.   The -- right.  Yeah.  It's the -- just

 14  the cell by cell --

 15            THE REPORTER:  A cell by cell what?

 16            THE WITNESS:  Cell by cell elevations.

 17  Sorry.

 18       BY MR. WILMOTH:

 19       Q.   And then finally in the -- at the end,

 20  the summary, there's a statement included here

 21  that Nebraska's assumption that all the

 22  augmentation water will pass through this stream

 23  gauge is unrealistic.  Given your experience, Dr.

 24  Perkins, I assume you agree with that statement?

 25       A.   Yeah.
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 01       Q.   Given your experience of kind of in the

 02  -- in the real world, not so much the modeling

 03  word, but do you think as a matter of your kind of

 04  professional opinion that it's realistic to assume

 05  that 10,000 acre feet of water discharged from the

 06  pipeline would be lost in the first five miles of

 07  the stream?

 08       A.   Well, that's what the model says.

 09       Q.   Sure.

 10       A.   And whether it would or not may -- takes

 11  some observation.

 12       Q.   Sure.  Do you have an opinion as a

 13  professional -- matter of your professional

 14  opinion as to whether or not that's a realistic

 15  result notwithstanding what the model indicates?

 16       A.   I -- it -- it might be depending on the

 17  conditions.

 18       Q.   Okay.

 19            MR. WILMOTH:  All right.  Let's just take

 20  a couple of minutes and I'll see if we have any

 21  further questions.

 22            MR. GRUNEWALD:  Okay.

 23            MR. WILMOTH:  We don't need to break.

 24            MR. GRUNEWALD:  We can step out if you

 25  want.
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 01            MR. WILMOTH:  No, no that's fine.  I

 02  believe that's all we have.

 03       Mr. Steinbrecher, do you have any questions?

 04            MR. STEINBRECHER:  I do have a few

 05  questions.

 06       CROSS-EXAMINATION

 07       BY MR. STEINBRECHER:

 08       Q.   Dr. Perkins, are you ready to go?  Do you

 09  mind if we jump into this?

 10       A.   Sounds fine.

 11       Q.   So good morning Dr. Perkins.  For the

 12  record this is Scott Steinbrecher from the

 13  Colorado Attorney General's Office.  I have just a

 14  few questions for you based on some of the

 15  responses you gave to Mr. Wilmoth this morning.

 16       A.   Okay.

 17       Q.   Can you hear me okay?

 18       A.   Yes.

 19       Q.   If you can't, feel free to interrupt and

 20  ask me to speak up.

 21       A.   Okay.

 22       Q.   So Dr. Perkins, did you perform model

 23  runs in preparing your expert report, which I

 24  believe is Exhibit 3?

 25       A.   Yes.
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 01       Q.   And -- you performed those model runs

 02  yourself?

 03       A.   Yes.

 04       Q.   And do those model runs that you

 05  performed track losses to the augmentation water

 06  from Nebraska's N-CORPE proposal?

 07       A.   They track -- well, they -- they track --

 08  they track losses to -- to the -- yeah.  I guess

 09  you could say they track losses, just.

 10       Q.   Okay.  And you provided those model runs

 11  to the other states, correct?

 12       A.   Correct.

 13       Q.   Okay.  Is it your testimony that those

 14  model runs that we just talked about, that those

 15  runs track losses to augmentation flows below

 16  Harry Strunk Reservoir?

 17       A.   No.  They don't really show what's going

 18  on below because they're -- they're just using the

 19  model as is where the Harry Strunk is

 20  disconnected, so that there's no flow below Harry

 21  Strunk.

 22       Q.   So the -- can you explain to me why

 23  there's no flow below Harry Strunk?

 24       A.   That's just -- that's just part of the --

 25  the way the model was built, that the -- the flows
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 01  are disconnected at the reservoirs.

 02       Q.   So is it true that once that water is

 03  stored in Harry Strunk Reservoir for the purposes

 04  the model that water then becomes surface flow?

 05       A.   I --

 06       Q.   The groundwater model would not track

 07  that water below the reservoir?

 08       A.   I don't have an opinion on that.  It's --

 09  because we -- well, I don't have an opinion on

 10  that.  We -- we didn't try to represent what

 11  happens in the reservoir because of the

 12  augmentation flow.

 13       Q.   I think my question relates more to your

 14  understanding of how the model works and the model

 15  runs.

 16       A.   Okay.

 17       Q.   When that water reaches the reservoir in

 18  terms of modeling below the reservoir does the

 19  water stored in the reservoir become surface flow

 20  so that the groundwater model no longer tracks it,

 21  or in the model runs that you've done does the

 22  model track those flows below Harry Strunk

 23  Reservoir?

 24       A.   The model does not track the flows below

 25  Harry Strunk.  It -- you only see the effect that
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 01  the accounting point -- just because the

 02  accounting point's going to take into account the

 03  gauge of the -- the gauge flow above the

 04  reservoir.

 05       Q.   And which accounting point are you

 06  talking about?

 07       A.   The Medicine Creek accounting point down

 08  at the Republican River.

 09       Q.   Below the reservoir?

 10       A.   Yes.  The accounting point there is going

 11  to be the sum of the gauge flows at -- through

 12  Republican River plus the gauge flows at -- above

 13  the -- above Strunk.  Strunk.

 14       Q.   So are you saying, Dr. Perkins, that the

 15  model removes the flow when it reaches the main

 16  stem?

 17       A.   Well, it disconnects the flow at the

 18  reservoir.  As far as the flow below the

 19  reservoir, the model's not really doing anything

 20  further with the -- the augmentation flow.  It's

 21  -- you only see the effect at the gauge above the

 22  reservoir so that -- so that the impacts can be --

 23  the impact at the accounting points can be

 24  affected by the gauge above Strunk.  But the

 25  augmentation, that's -- that's the only place you
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 01  ever see the augmentation effect with the

 02  reservoir disconnected.

 03       Q.   Let me see if I can just cut to the chase

 04  here, Dr. Perkins.  Have you calculated any losses

 05  to the augmentation flows below Harry Strunk

 06  Reservoir?

 07       A.   Yes.

 08       Q.   How did you do that?

 09       A.   I did -- I didn't do that for these cases

 10  as I -- I told Tom.  We -- we did look at a

 11  hypothetical bypass, or bypassed whatever flow got

 12  to Harry Strunk and put it in the river below

 13  Strunk and -- to see how much of that made it down

 14  to Harlan County.

 15       Q.   And have you produced those model runs

 16  representing the hypothetical bypass?  @

 17       A.   No.  They weren't --

 18       Q.   Could you do that, please?

 19       A.   I -- I could do that.

 20            MR. GRUNEWALD:  Well, this is Chris

 21  Grunewald.  For the record we'll take a look at --

 22  at your request see if it fits.  And if -- my

 23  understanding from the testimony we've heard today

 24  is it's outside the expert report, but we'll take

 25  a look at your request and get back to you very
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 01  quickly.

 02       BY MR. STEINBRECHER:

 03       Q.   Sounds to me like that's what you've done

 04  to calculate losses below the -- below Harry

 05  Strunk Reservoir.  I think that's well within the

 06  scope of the report?

 07       A.   Well --

 08       Q.   Are those reports summarized in your

 09  report anywhere, Dr. Perkins?

 10       A.   No.  They -- they weren't referred to in

 11  the report, I don't think.  I don't think the

 12  report is -- says what those losses are.  So --

 13  but -- but if it did that's -- that's the type of

 14  model run that would have supported that.

 15       Q.   Can you tell me why you only looked at

 16  those losses between Strunk and Harlan County in

 17  your hypothetical example?

 18            MR. GRUNEWALD:  I'm just going to lodge,

 19  at least, an initial objection to the extent we're

 20  getting into draft expert report material and

 21  communications directly between the experts here

 22  and their attorneys.  Those communications are

 23  privileged and you're not entitled to them.  To

 24  the extent you can answer that question, go ahead.

 25       A.   Right.  We looked at how -- how the water
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 01  reached all the way down to Harlan County from the

 02  pipe flow, not just below Strunk.

 03       BY MR. STEINBRECHER:

 04       Q.   And why did you choose to stop at Harlan

 05  County?  Why not go, for example, to KBID?

 06       A.   I don't -- we were interested mainly --

 07  we were interested to see how much of it reached

 08  Harlan County.  We just didn't ask ourselves how

 09  much reached KBID.

 10            MR. STEINBRECHER:  Well, that's all the

 11  questions I have.  And we'd like to see the model

 12  runs for those -- for that hypothetical scenario.

 13            THE WITNESS:  Okay.

 14            MR. WILMOTH:  We have nothing further.

 15            MR. GRUNEWALD:  Kansas has no questions,

 16  so I think we're all set.

 17            THE REPORTER:  Read and sign?

 18            MR. WILMOTH:  Excellent.

 19            MR. GRUNEWALD:  Read and sign.

 20            (THEREUPON, the deposition concluded at

 21  10:50 a.m.)

 22  .

 23  .

 24  .

 25  .
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 01                           SIGNATURE

 02  .

 03            The deposition of SAMUEL PARKER PERKINS,

 04  P.E. was taken in the matter, on the date, and at

 05  the time and place set out on the title page

 06  hereof.

 07  .

 08            It was requested that the deposition be

 09  taken by the reporter and that same be reduced to

 10  typewritten form.

 11  .

 12            It was agreed by and between counsel and

 13  the parties that the deponent will read and sign

 14  the transcript of said deposition.

 15  .

 16  .

 17  .

 18  .

 19  .

 20  .

 21  .

 22  .

 23  .

 24  .

 25  .
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 01                           AFFIDAVIT

 02  .

 03  STATE OF __________________________:

 04  COUNTY/CITY OF ____________________:

 05  .

 06            Before me, this day, personally appeared,

 07  SAMUEL PARKER PERKINS, P.E., who, being duly sworn,

 08  states that the foregoing transcript of his/her

 09  Deposition, taken in the matter, on the date, and at

 10  the time and place set out on the title page hereof,

 11  constitutes a true and accurate transcript of said

 12  deposition, along with the attached Errata Sheet, if

 13  changes or corrections were made.

 14  .

 15               __________________________________

 16                  SAMUEL PARKER PERKINS, P.E.

 17  .

 18       SUBSCRIBED and SWORN to before me this __________

 19  day of ________________________, 2014 in the

 20  jurisdiction aforesaid.

 21  .

 22  ______________________        _______________________

 23  My Commission Expires                Notary Public

 24  .

 25  .
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 01                    DEPOSITION ERRATA SHEET

 02  RE:       APPINO & BIGGS

 03            REPORTING SERVICE, INC.

 04  FILE NO.: 33185

 05  CASE:   Republican River Compact Arbitration

 06          Nebraska N-CORPE augmentation plan

 07  DEPONENT: SAMUEL PARKER PERKINS, P.E.

 08  DEPOSITION DATE: 1/30/2014

 09  To the Reporter:

 10  I have read the entire transcript of my Deposition taken in the

 11  captioned matter or the same has been read to me.  I request that

 12  the following changes be entered upon the record for the reasons

 13  indicated.  I have signed my name to the Errata Sheet and the

 14  appropriate Certificate and authorize you to attach both to the

 15  original transcript.
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 17  _______________________________________________________

 18  _______________________________________________________

 19  _______________________________________________________

 20  _______________________________________________________

 21  _______________________________________________________

 22  _______________________________________________________

 23  _______________________________________________________

 24  _______________________________________________________

 25  _______________________________________________________
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 02  _______________________________________________________

 03  _______________________________________________________

 04  _______________________________________________________

 05  _______________________________________________________

 06  _______________________________________________________

 07  _______________________________________________________

 08  _______________________________________________________

 09  _______________________________________________________

 10  _______________________________________________________

 11  _______________________________________________________

 12  _______________________________________________________

 13  _______________________________________________________

 14  _______________________________________________________

 15  _______________________________________________________

 16  _______________________________________________________

 17  _______________________________________________________

 18  _______________________________________________________

 19  _______________________________________________________

 20  _______________________________________________________

 21  _______________________________________________________

 22  _______________________________________________________

 23  _______________________________________________________

 24  SIGNATURE:_____________________________DATE:___________

 25                 SAMUEL PARKER PERKINS, P.E.
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 01                          CERTIFICATE

 02  STATE OF KANSAS

 03                           SS:

 04  COUNTY OF SHAWNEE

 05       I, Douglas Stone, a Certified Court

 06  Reporter, Commissioned as such by the

 07  Supreme Court of the State of Kansas, and

 08  authorized to take depositions and

 09  administer oaths within said State pursuant

 10  to K.S.A. 60-228, certify that the foregoing

 11  was reported by stenographic means, which

 12  matter was held on the date, and the time

 13  and place set out on the title page hereof

 14  and that the foregoing constitutes a true

 15  and accurate transcript of the same.

 16       I further certify that I am not related

 17  to any of the parties, nor am I an employee

 18  of or related to any of the attorneys

 19  representing the parties, and I have no

 20  financial interest in the outcome of this

 21  matter.

 22       Given under my hand and seal this

 23  ________ day of _________________, 2014.

 24            __________________________

 25            Douglas Stone, C.C.R. No. 1518
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Page 5 Page 7
1 INDEX 1 SAMUEL PARKER PERKINS,
2 . 2 cdlled asawitness on behalf of the State of
3. 3 Nebraska, was sworn and testified as follows:
4 Certificate 78 4 (THEREUPON, Perkins Deposition Exhibit
5. 5 No1, No 2, and No 3 were marked for
6 . 6 identification by the reporter.)
7 WITNESS 7 DIRECT-EXAMINATION
8 ON BEHALF OF STATE OF NEBRASKA: PAGE 8 BY MR. WILMOTH:
9 SAMUEL PARKER PERKINS 9 Q. Good morning, Dr. Perkins.
10 Direct-Examination by Mr. Wilmoth 7 10 A. Good morning.
11 Cross-Examination by Mr. Steinbrecher 67 11 Q. Thank you for coming to Kansas City
12 EXHIBITS 12 today, we appreciate your participation. And Dr.
13 PERKINS DEPOSITION EXHIBIT NO.: MARKED 13 Perkins, when wasthelast timethat you were
14 Nol Noticeto Take Deposition 7 14 deposed by the State of Nebraska, do you recall?
15 No2 N-CORPE Proposal 7 15 A. ItwasJune, 2013.
16 No 3 Expert Report 7 16 Q. Okay. Do you recall being deposed in
17 No4 Medicine Creek Above Harry Strunk 17 regard tothematter of the Rock Creek
18 Lake, Nebraska, Republican River 18 Augmentation Project at all?
19 Settlement Model Version 12p 14 19 A. No.
20 No5 letter dated 1/14/13 from 20 Q. When we spokelast in June of 2013 the
21 Mr. Barfield to Brian Dunnigan 20 21 topicwasnot augmentation but a different matter,
22 No6 Excerpt of the Groundwater Model 22 correct?
23 Report 43 23 A. Correct.
24 . 24 Q. Doyou recall generally what that matter
25 . 25 was?
Page 6 Page 8
1 INFORMATION TO BE PROVIDED: PAGE 1 A. It's-- it's about the accounting issue
2 @ Model Runs Representing the 2 for how to account for water, | guess.
3 Hypothetical Bypass 71 3 Q. I'd likeyou to highlight for me any
4 . 4 material background that you possess and per sonal
5. 5 experience with augmentation projects.
6 . 6 A. | don't have any personal experience with
7 . 7 augmentation projects.
8 . 8 Q. Haveyou ever previously done any
9 . 9 modeling with respect to a water augmentation
10 . 10 project?
11 . 11 A. Yes.
12 . 12 Q. Could you please describe that for me?
13 . 13 A. I'veworked on incorporating the pipe
14 . 14 flows of augmentation as inputs to groundwater
15 . 15 model.
16 . 16 Q. Werethosetheoretical exercisesor were
17 . 17 you working on a specific augmentation project?
18 . 18 A. Those were specific augmentation
19 . 19 projects.
20 . 20 Q. Could you namethose for me?
21 . 21 A. Colorado Compliance Pipeline Project.
22 . 22 And Rock Creek -- Rock Creek Project and the
23 . 23 Medicine Creek N-CORPE Project.
24 . 24 Q. Soyou have performed some modeling work,
25 . 25 | understand it, on each of the three projectsyou
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Page 9 Page 11
1 just described? 1 ahigher fraction going into storage.
2 A. Yes. 2 Q. And thisleakageinto storageispart of
3 Q. Okay. Haveyou had occasion to work on 3 aconcept, | think, known asatransit loss, is
4 any other augmentation projects either within the 4 that correct?
5 Stateof Kansasor elsewhere? 5 A. Yes.
6 A. No. | don't -- think that's -- that's 6 Q. Doyou recall quantifying the total
7 about it. 7 transit losses associated with the operation of
8 Q. Could you describe for me generally the 8 theproject at variouslevels?
9 natureof thework that you performed with regard 9 A. Yes.
10 totheN-CORPE project, and before you do that, 10 Q. Could you describe the extent of the
11 for thecourt reporter's benefit, that'sN-C O R P 11 losseswith respect to each operation that you
12 E. And that'san acronym which standsfor the 12 analyzed?
13 Nebraska Cooperative Republican Plat Enhancement 13 A. Well, | analyze -- assumptions of 10,000
14 Augmentation Plan. 14 acrefeet per year, up to 60,000 acre feet per
15 A. | just tried to incorporate the pipe 15 year. According to the -- the schedule of five
16 flowsthat were described in Nebraska's proposal 16 yearson -- with that 60,000 and during the two --
17 asinflowsto stream system as part of the RRCA 17 2002 to 2006 equivalent years, and -- and no
18 groundwater model, and trying to observe the 18 augmentation for the intervening years.
19 assumptions that were incorporated. 19 And beginning in -- with the lowest, the
20 Q. What -- what was the pur pose of that 20 10,000 acrefeet, | saw essentially al of the
21 effort? Were-- what wereyou trying to achieve 21 water lesking into the groundwater within the
22 by doingthat? 22 first few reaches of Medicine Creek putting it in
23 A. Essentially to see how the pipe flow from 23 at thetop reach. With -- after afew years
24 the augmentation project would interact along the 24 getting alittle bit downstream, but -- but -- and
25 stream with the groundwater model. 25 at 20 percent there was --
Page 10 Page 12
1 Q. Okay. Wasthat the extent of your 1 Q. Excuseme. | think you said 20 per cent.
2 effortsinregard to the project? 2 Did you mean 20,000 acr e feet?
3 A. Yesh. That's-- that's -- pretty much 3 A. | meant 20,000 acre feet. Thanks. The
4 describesit. 4 losses weren't quite as bad.
5 Q. Okay. What wasyour general conclusion? 5 Q. Doyou recall what they wereasa
6 A. WEell, there's pretty strong interaction 6 percentage of the volume discharged from the
7 interms of stream leakage, evaporative 7 pipeline?
8 transportation and change in storage. 8 A. Wall, | don't -- | don't recall the exact
9 Q. Could you explain what you mean by the 9 numbers off thetop of my head. But| -- | -- it
10 changein storage? 10 -- it might have been in the 20 to 30 percent
11 A. Well, that would be mainly just the flow 11 range actually reached Strunk Reservoir.
12 of water into -- into groundwater by way of 12 Q. Soam | correct then that you're saying
13 streambed leakage. 13 it's70to 80 percent of water would have been
14 Q. And wasit asubstantial amount of water 14 lost between discharge?
15 that ended up in storage? 15 A. | think that'swhat itwas. | -- | -- it
16 A. Yes. 16 was-- with the -- it might have been low -- low
17 Q. About how much water endsup in storage 17 20sor lessfor the 10,000, but it's -- it
18 asaresult of the project? 18 averaged over the -- the full cycle since there's
19 A. | think about a-- around a-- about a 19 alittle bit of recovery. A better percentage for
20 third -- about -- up to -- up to athird of the 20 the-- much, much better percentage for the 20
21 water. It depends on the conditions. It -- it's 21 percent and -- | mean, 20,000. 30,000 it just --
22 also quite highly dependent on how much you 22 the percent that gets down to Strunk increases
23 actualy putin. If you put in 60,000, you know, 23 with each -- with each step up. But from the O to
24 it'snot going to be -- it's going to be alower 24 20,000 range it looked like there's pretty drastic
25 fraction. If you put in lessyou're going to see 25 lossinthefirst few reaches.
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1 Q. Doyou recall what the losswasfor the 1 describing a pretty good match between the base
2 30and 60,000 acre foot scenarios respectively? 2 flow component from abase flow separation of --
3 A. | think it wasin therange of -- | think 3 of -- runoff from stream flow -- runoff from base
4 it was about 30 percent loss for the 60 and about 4 flow with predicted base flow calculated by the
5 40 -- 40 percent loss -- for the -- for the 30. 5 groundwater model.
6 And | haven't reviewed those numbers for awhile 6 Q. Am| correct in understanding that this
7 sol'm--| may be-- 1 may be off on those. 7 indicatesthat Medicine Creek isa base flow
8 Q. | believeyesterday you wer e contacted 8 dominated stream?
9 and asked to provide some additional material that 9 A. Off the-- I'm not sure. It -- it's not
10 backed up thereport? 10 showing what the total stream flow is, but --
11 A. Yesh 11 Q. Doesit --
12 Q. | understand you've donethat, isthat 12 A. --could be.
13 correct? 13 Q. Okay. Doesthisindicateto you that
14 A. That'sright. 14 Medicine Creek does have a steady base flow?
15 Q. Doesthat material help answer the 15 A. Yes It--itlookslikeit.
16 questionsthat | just asked or isthat unrelated? 16 MR. GRUNEWALD: Tom, | --just for the
17 A. No. Those wereredly -- those files 17 record, and thisis probably catching me up
18 were essentially the same as the -- for the 18 because Sam's the model guy. You have awebsite
19 baseline conditions. It shouldn't have affected 19 address but we've got no not other context in the
20 any -- any of theresults, | think. Substitutein 20 record. Isthisasnapshot in time? I'm just not
21 filesthat we provided in November of 2011 and 21 really clear on what the graph is, when it was
22 should give you the same -- same results. 22 produced, that sort of thing. So if we could get,
23 Q. Okay. Thank you. Dr. Perkins, can you 23 | think, some background that's important to
24 explain for methat your personal history with 24 make--
25 Medicine Creek. Haveyou actually been tothe 25 MR. WILMOTH: Sure.
Page 14 Page 16
1 Medicine Creek sub basin before? 1 MR. GRUNEWALD: -- on therecord here.
2 A. | don't--1don't believe so. 2 MR. WILMOTH: My understanding is that
3 Q. What isthe, kind of, basis of 3 thisisabase flow prediction that is part the
4 familiarity with that sub basin and it's 4 backup information that supports the RRCA
5 hydrologic components? 5 groundwater model.
6 A. Essentially my work with the -- the RRCA 6 BY MR. WILMOTH:
7 groundwater model. 7 Q. Is--isthat afair characterization,
8 (THEREUPON, a discussion was had off the 8 Doctor?
9 record.) 9 A. Yeah. | think so.
10 BY MR. WILMOTH: 10 Q. Okay. And am | correct in understanding
11 Q. Dr. Perkins, I'd liketo hand you a 11 that thiswould have been something that you
12 document we'll mark as Exhibit 4. 12 worked on aspart of your dutiesin --
13 (THEREUPON, Perkins Deposition Exhibit 13 A. No.
14 No4wasmarked for identification by the 14 Q. No?
15 reporter.) 15 A. No.
16 BY MR. WILMOTH: 16 Q. Did you participatein developing the
17 Q. Toour deposition. We have not gotten to 17 RRCA groundwater model?
18 1through 3 yet so well take these slightly out of 18 A. No.
19 order. | will represent to you, Doctor, that | 19 Q. Okay. What isthe -- can -- or can you
20 obtained thisexhibit from the website at the 20 determinethe base flow of Medicine Creek from
21 addresslocated at the bottom of the page. Have 21 thismaterial?
22 you seen thisparticular information before? 22 A. Well, from the graph it might be alittle
23 A. That -- | believe | have. 23 hit difficult. If youwant to -- if you had the
24 Q. Could you describe what it demonstrates? 24 tableyou could -- table of numbers you could
25 A. Wall, it -- this, it lookslikeit's 25 calculate amean or statistics from them.
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1 Q. Okay. Thank you. Based on your 1 Creek? Doesit street it asa gaining reach?
2 experience how would you characterize the nature 2 A. Yeah. Ingenerd it's-- | think it
3 of Medicine Creek specifically? Isit againing 3 treatsit asagaining reach -- well, depending on
4 or losing stream? 4 which part of the reach you're looking at, but |
5 A. | --1don'tthink | could tell you from 5 think it's-- you're going to see -- just from the
6 my knowledge of Medicine Creek, but it appears to 6 results of the model it's -- looks like gaining
7 beagain -- gaining stream. 7 reach up -- up top down to Strunk Reservoir.
8 Q. Haveyou had any occasion to evaluate 8 Q. Okay. Thank you. I'd liketo hand you a
9 groundwater levelsin and around the project area? 9 coupleof exhibitsand just get these out of the
10 A. No. 10 way sowecan refer tothem. Thefirstisa
11 Q. Do you have an opinion about, for 11 notice of deposition --
12 example, the depth to groundwater at the N-CORPE 12 A. Uh-huh.
13 Project site? 13 Q. --which we premarked as Exhibit 1. Have
14 A. | don'thavea-- no. | --1don't have 14 you seen that document, Doctor ?
15 apersonal opinion on that. 15 A. Yes.
16 Q. In ascertaining the extent of lossesto 16 Q. Andthere'sarequest in that document to
17 theaquifer system asaresult of the project 17 bringwith any supplemental materialstoday. Have
18 operation would the depth to groundwater bea 18 you doneso?
19 relevant consideration for you? 19 A. No.
20 A. Yes. 20 Q. Thank you. Arethereany supplemental
21 Q. How doesthe depth to groundwater affect 21 materialsthat you intend rely on?
22 thedetermination of what | will generally call 22 A. No. Notthat | -- not that | know of.
23 transit losses? |f you want to parsethat into 23 Q. Thank you. |I'm also going to had you
24 components, that'sfine. But how doesthe depth 24 what we've pre-marked as Exhibit 2, which isthe
25 togroundwater affect transit lossesin areach? 25 N-CORPE proposal, if you will. I'll usethat asa
Page 18 Page 20
1 A. If thegroundwater level is below the 1 shorthand description of Exhibit 2. Have you seen
2 level of the water in the stream then it's going 2 that document?
3 to show up -- flow from the stream into the 3 A. Yes.
4 groundwater based on the hydraulic -- based on the 4 Q. And you can keep that for your reference.
5 differencein the levels between the stream and 5 A. Okay.
6 thegroundwater. And if the groundwater level's 6 THE WITNESS: Are these yours?
7 below the streambed you're going to have adis -- 7 BY MR. WILMOTH:
8 disconnect -- still have the flow from the stream 8 Q. And then I'll hand you what we premarked
9 -- stream -- through the streambed into the 9 asExhibit 3which | believe to be a copy of your
10 groundwater. 10 expertreportin thiscase--
11 Q. Andif theinverseistrueand the 11 A. Uh-huh.
12 groundwater level isessentially at the surface, 12 Q. --isthat correct?
13 what'stheresult? 13 A. Yes.
14 A. You -- you have on the average an equal 14 Q. Thank you. Now I'd like to hand you what
15 interchange or -- or no flow. 15 we'vemarked as-- or what we will mark, excuse
16 Q. Noflow into the aquifer, you mean? 16 me, asExhibit 5and ask you to review thisletter
17 A. Right. If you had the groundwater and 17 very briefly.
18 the stream stage elevations were the same -- 18 (THEREUPON, Perkins Deposition Exhibit
19 THE REPORTER: Repeat that. | couldn't 19 No5wasmarked for identification by the
20 hear you. 20 reporter.)
21 THE WITNESS: You'd have anegligible 21 MR. WILMOTH: For the folks on the phone
22 flow between the two. 22 thisisaletter dated January 14, 2013, from Mr.
23 BY MR. WILMOTH: 23 Barfield to Mr. Dunnigan.
24 Q. Could you explain to mein your 24 BY MR. WILMOTH:
25 understanding, how does the model treat M edicine 25 Q. Haveyou seen this document which we've
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Page 21 Page 23
1 marked as Exhibit 5, Doctor ? 1 deducted from the augmentation water supply,
2 A. | believel have. 2 correct?
3 Q. Andif you look at the middle of the 3 A. Correct.
4 first paragraph on thefirst pagethere'sa 4 Q. Hypothetically if the water that we're
5 referenceto an Imports Document. Do you see 5 talking about were generated by virtue of shutting
6 that? 6 down groundwater pumping and the water just
7 A. Yes. 7 accrued to the stream, how would the transit
8 Q. Doyou recall reviewing that document? 8 losses associated with that water be measured as
9 A. | -- 1 don't recall seeing that document. 9 they madetheir way down to the main stem?
10 Q. Okay. Doyou recall performing any work 10 A. By shutting down wellsthe -- it -- you
11 toanalyzethe concept that isdescribed here as 11 --you'd seeit through groundwater level recovery
12 thelmports Document? 12 and -- and increased base flow, | imagine.
13 A. No. 13 Q. But would you actually utilize some tool
14 Q. Thank you. Okay. Let'sturntowhat is 14 toquantify thetransit losses and assign them as
15 marked as Exhibit 3which isa copy of your expert 15 such tothe State of Nebraska?
16 report -- 16 A. Well, if you cal that transit loss
17 A. Okay. 17 recovery of groundwater levels which increases
18 Q. --if youwould. Looking at the 18 base flow, then you have groundwater model as your
19 introduction about halfway down there's-- you 19 tool to -- to make the measurement.
20 notethat the Nebraska proposal failsto account 20 Q. Okay. So-- sothelosswould be
21 for transit losses associated with the project? 21 quantified using the model, isthat what you're
22 A. Yes. 22 saying?
23 Q. Doyou seethat? 23 A. Theincreased base flow would be
24 A. Uh-huh. 24 quantified by the model, and so | don't -- I'm not
25 Q. Could you explain to me how the RRCA 25 surel follow how that's --
Page 22 Page 24
1 accounting procedures presently addresstransit 1 Q. Let'ssay the baseflow then materializes
2 losses? 2 and there'savolume of base flow associated with
3 A. No. | -- I don't think -- | don't think 3 this5,000 acrefeet. How would you assign
4 | can give you agood explanation on that right 4 transit lossesto that volume of base flow that
5 now. 5 actually manifestsitself asit moves down the
6 Q. Okay. Do you know whether transit losses 6 system?
7 areaddressed in the procedures? 7 A. | can't tell you off the top of my head
8 A. Well - 8 how to do that.
9 Q. Letme-- 9 Q. Isthat something that's done today under
10 A. Yeah. Go ahead. 10 theRRCA --
11 Q. Let metry to giveyou a specific 11 A. Notthatl--1--1don't--1'm
12 example. The N-CORPE Project obviously involves 12 familiar with how we evaluate depletions today,
13 thedischarge of water through a pipe -- 13 but I'm not familiar with how you might translate
14 A. Uh-huh. 14 that into the concept of transit loss.
15 Q. --intotheMedicine Creek and then that 15 Q. Okay. Further down in this paragraph you
16 water travelsdown the Medicine Creek through the 16 indicatethat the proposal -- Nebraska's proposal
17 system. And if | understand it, you have 17 failsto describe how augmentation water would be
18 expressed some concern or some anticipation that 18 routed through theremainder of the stream system.
19 therewould beatransit loss associated with 19 Doyou seethat?
20 that -- 20 MR. GRUNEWALD: I'm sorry. Whereis
21 A. Correct. 21 that?
22 Q. --correct? 22 MR. WILMOTH: Bottom of the introduction.
23 A. Right. 23 A. Uh-huh, yes.
24 Q. Andif | understand it you're suggesting 24 BY MR. WILMOTH:
25 that transit loss should be quantified and 25 Q. Do you havean opinion about the manner
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Page 25 Page 27
1 inwhich thewater associated with the project 1 Associated With Stream Augmentation. Inthe
2 should berouted? In other words -- 2 second line of thefirst paragraph you indicate
3 A. No. 3 that thiswater that'sdischarged from the project
4 Q. --doyou haveapreferred routing 4 will interact with the hydrologic system in the
5 procedure? 5 samemanner asother stream flow. Do you see
6 A. No. 6 that?
7 Q. Areyou familiar with Nebraska's 7 A. Yes.
8 integrated management plansat all, Doctor ? 8 Q. Could you explain what you mean by that
9 A. Yes. 9 statement?
10 Q. If through those plansor otherwise 10 A. Weéll, I'm a-- I'm aco-author on this
11 Nebraska commitsto ensuring that the volume of 11 andI'mnot -- | -- Steve'sthe lead author, so
12 augmentation water supply as calculated actually 12 I'mnot going to say it's my words, but as a co-
13 reachesthestatelineat Hardy, areyou with me 13 author it's--
14 in my hypothetical? 14 Q. Sure
15 A. No. 15 A. --1guessyou could call it minein
16 Q. S010,000 acre feet of water is 16 quotes.
17 calculated asthe augmentation credit, and 10,000 17 Q. Wéll, | guessmy question, if --if the
18 acrefeet reach the statelineat Hardy, do you 18 water discharged from the project will interact
19 follow that hypothetical ? 19 with the hydrologic system in the same manner as
20 A. That would be a-- putting 10,000 acre 20 other stream flow, areyou suggesting that we
21 feetin with the augmentation pipe and 10,000 acre 21 would just treat this as surface water asany
22 feet reach the state line. 22 other water in the-- in Medicine Creek, isthat
23 Q. Correct. That'sthe hypothetical. 23 thepoint?
24 A. Okay. 24 A. Yeah. | think that's -- that -- that's
25 Q. Sobased on that hypothetical, my 25 fair.
Page 26 Page 28
1 question is, assuming that wer e the case, would 1 Q. Thenext sentenceindicatesthat the
2 therouting issue matter to you? 2 increased stream water level will changethe
3 A. | don't--1don'think so, but I'm -- 3 interaction between the stream system. Haveyou
4 I'mnot sure. 4 attempted to quantify how and when that would
5 Q. How might it -- therouting berelevant 5 occur?
6 atthat point? It -- it occursto meit would 6 A. Well, just from model runs.
7 becomeirrelevant, but perhaps|'m not 7 Q. Theexamplesyou presented in the
8 understanding. 8 document?
9 A. How will therouting be relevant? 9 A. Yes.
10 Q. Yes. If thesamevolumethat's 10 Q. Okay. Thank you. Tothebest of your
11 calculated asthe credit actually reachesthe 11 knowledge based on your work, will the groundwater
12 stateline. 12 levelsalwaysincrease asaresult the project?
13 A. Theretiming might berelevant. It's-- 13 AndI'mreferringtothethird sentenceherein
14 that occursto methat -- possible -- possible 14 thisparagraph.
15 problem. 15 A. Well, | think they'll just generally
16 Q. And could you explain what you mean by 16 increase groundwater levels.
17 retiming? 17 Q. And if the groundwater isactually
18 A. Just the -- providing water at atime 18 manifested at the surface then what happens?
19 that Kansascan useit is preferable to providing 19 A. Thegroundwater is at the surface?
20 it at atimewhen Kansas can't useit. 20 Q. Yes. What happensto thedischarge, the
21 Q. Okay. Soit'satimingissuerather than 21 augmentation water?
22 avolumetric issue? 22 A. WEell, it'sjust going to flow down
23 A. Yes. It could be anissue. 23 gradient, down -- downstream or -- or flow in and
24 Q. Okay. Thank you. Let'smoveontothe 24 out of the groundwater depending on local
25 next section entitled Hydrologic Concepts 25 gradient.
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Page 29 Page 31
1 Q. Okay. Beginning of the next paragraph 1 compared to 60,000 acre-foot discharge.
2 indicatesthat at least conceptually arelatively 2 Q. Okay. But you're not suggesting that
3 small amount of the augmentation water would 3 only 10,000 acre feet would actually reach the
4 actually reach Harry Strunk, isthat correct, a 4 intended destination?
5 correct interpretation? 5 A. No.
6 A. Right. Correct. 6 Q. Okay.
7 Q. When you aretalking about arelatively 7 A. That's--
8 small amount, areyou referring to the analysis 8 Q. Okay.
9 that wediscussed at the beginning the deposition 9 A. That'snot -- | think this amount of
10 concerningthefour scenariosthat you ranin the 10 augmentation'sjust describing --
11 model? 11 Q. Okay.
12 A. Yes. 12 A. -- what the assumed pipe flow would be.
13 Q. Okay. Soarelatively small amount with 13 Q. Okay. A littlebit later on in that same
14 respect to the 10,000 acr e foot scenario would be 14 sentencethere'san assumption that the amount of
15 virtually none, | assume? 15 augmentation water flow issuch that all of the
16 A. No. I -- I think maybe I'll correct 16 water islost to the groundwater --
17 that. 1 would -- | think arelatively small here 17 A. Uh-huh.
18 would mean with respect to the 60,000 acre feet. 18 Q. --inarelatively short distance.
19 Q. Okay. 19 A. Yesh.
20 A. Inwhich case 10,000 acre feet would be 20 Q. I wanttotry and tiethat conclusion
21 relatively small. Andit could be smaller. 21 with thework that | think you've donethat we
22 Q. | want tobesurel understand what 22 talked about earlier. Areyou referring thereto
23 you'resaying. Areyou suggesting under the 23 thescenarioin which only 10,000 acrefeet is
24 60,000 acre feet scenario only 10,000 acr e feet 24 pumped and discharged?
25 would reach Harry Strunk? 25 A. Yesh. That's-- that's referring to the
Page 30 Page 32
1 A. No. I'monly saying with respect to the 1 --that would -- that would be an instance of
2 60,000 acre feet a 10,000 acre per year 2 this.
3 augmentation might be characterized as relatively 3 Q. Okay. And so under that scenario, as|
4 small amount of -- or maybe I'm missing your 4 understand your point, the augmentation water
5 question. 5 simply increases groundwater storage and virtually
6 Q. | understood the meaning of this sentence 6 noneof it reachesHarry Strunk Lake?
7 tobethat if you put alot of water intothe 7 A. Correct.
8 system only asmall part of that might actually 8 Q. Okay. Thiswhole paragraph startswith
9 reach Harry Strunk Lake, isthat correct? If I'm 9 theterm conceptually and so | read that to mean
10 misinterpreting the sentence just let me know. 10 in--in concept thiscould happen. Istherea
11 A. No. This-- thefirst sentenceit'sonly 11 inverseconcept in which essentially all the water
12 saying that the amount of augmentation is 12 reachesHarry Strunk Lakethat's dischar ged, and
13 relatively small as the flow out of the pipe. 13 under what factswould that occur?
14 Q. Isrelatively small in comparison to 14 A. Well, one way you could ensure it would
15 what? 15 beto pipeit to Harry Strunk, conceptually. And
16 A. The proposal 60,000 acre feet, so. 16 the problem seemsto be mainly in the top end of
17 Q. Soif -- if the proposal wereimplemented 17 the-- top end of the stream where you have a--
18 inamanner that only 10,000 wer e dischar ged, that 18 haveastrong loss.
19 would berelatively small compared to thetotal 19 Q. This--thisiswhat the model is showing
20 amount that could be discharged, isthat your 20 you?
21 point? 21 A. Right.
22 A. Right. That would be -- it's -- 22 Q. That there'sastrongloss. In other
23 Q. Okay. 23 wordsthere'sadisconnect between the stream and
24 A. --it'sdescribing. I'mjust saying 24 theagquifer --
25 10,000 acre-foot would be relatively small 25 A. Right.
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Page 33 Page 35
1 Q. --intheupper portion of the project 1 Q. Whatisit?
2 area? 2 A. It also matters which -- which year it is
3 A. Right. | mean -- and so conceptually 3 because as the years go by you -- sinceyou're
4 you'd--youd pipeit alittle bit farther and 4 charging the groundwater locally you -- you get a
5 get -- get -- get past the part where you're -- 5 little bit better downstream flow.
6 you're--you'relosing. 6 Q. Better transmission over time?
7 Q. Kind of bridge over thelosing reach and 7 A. Right.
8 hitit at the headwaterstherewhereit startsto 8 Q. Intothefuture?
9 flow, isthat theidea? 9 A. Right.
10 A. Right. 10 Q. Okay. Could you describe for mewhat it
11 Q. Okay. 11 isabout themodel or about Medicine Creek as
12 A. Then -- then you've got -- till have 12 represented in the model that identifies the point
13 someinteraction but -- but it's -- but you don't 13 wheretheselossesend? In other words, what is
14 havethe heavy losses you see up at the 14 itinthemodel at river milefive below the
15 headwaters. 15 outlet that changestheloss structure?
16 Q. When you did your calculationsand -- and 16 A. Well, it's-- it'sreally past river mile
17 employed the model in thismanner with the four 17 five. It's -- | think it might be closer to
18 different scenarios-- 18 river mile ten when -- where you reach a point
19 A. Uh-huh. 19 wherethe groundwater levels are -- are pretty
20 Q. --doyou haveany -- or do you have any 20 closeto the -- to the surfaces.
21 senseor did you draw any specific conclusions 21 Q. Okay.
22 about wherethoselosses generally occur? In 22 A. Sothat you get a-- get a about an even
23 other words, let me bereal specific. 23 interaction between groundwater and the stream.
24 A. Uh-huh. 24 Q. Perhapsthisistoo much of alayperson
25 Q. Doesthe 80 percent of the losses occur 25 oversimplification, but doesthat mean that the
Page 34 Page 36
1 inthefirst coupleof miles, for example, of the 1 model ispredicting or -- or assuming that the
2 stream reach below the dischar ge? 2 headwatersof Medicine Creek islocated somewhere
3 A. Well, let's take the 10,000 scenario to 3 ten milesdownstream?
4 start with. For that caseit looked like you lost 4 A. That -- that sounds -- that sounds like a
5 dl of itin about the first three reaches or so. 5 reasonable --
6 Q. First threereaches, do you have any idea 6 Q. That'swherethe--
7 how -- 7 A. --description.
8 A. Three-- three -- well, these -- are 8 Q. --water startsto comeup on the
9 first three grids all starting from the top. 9 surface? In other words--
10 Q. So--andthoseareamilea piece? 10 A. Yeah.
11 A. Yesah. Thegrid cellsare asquare mile, 11 Q. Thank you.
12 but thelength the stream goes through them. It's 12 A. | think that soundsright.
13 kind of -- it's-- it's going to meander. 13 Q. That was probably awkward -- awkwardly
14 Q. Do you have any idea how many river miles 14 presented.
15 areinvolved? 15 A. No.
16 A. I'm--1| --| think it might be around 16 Q. But | appreciate you hanging with me.
17 fivemiles. 17 A. Well, my co-author, Steve, he's-- he's
18 Q. Okay. 18 done more detailed analysis of this -- this
19 A. I'mguessing it'saround five miles. But 19 situation. So--sol -- | defer.
20 that's-- so that's the most drastic case, but at 20 Q. But you'refamiliar with the model
21 20,000 acre feet, you still lose most of the 21 structure?
22 20,000 acrefeet but it -- it gets -- some of it 22 A. Right.
23 getsdown to where it starts -- 23 Q. And kind of what it --
24 Q. Okay. 24 A. Right.
25 A. --flowing better. 25 Q. What it thinks Medicine Creek looks like?
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Page 37 Page 39
1 A. Right. 1 lessif groundwater levelsare higher?
2 Q. Okay. If themodel demonstrated or 2 A. They would beless. It depends on how
3 predicted or assumed that the headwater s of 3 much higher the groundwater levels are.
4 Medicine Creek started at the dischar ge point 4 Q. Okay. Thank you. Doctor, haveyou
5 would that affect your analysisat all? 5 actually identified any losing reacheswithin
6 A. No-- 6 Medicine Creek? | understand you to say that it's
7 MR. STEINBRECHER: |I'm going object to 7 againing stream on the whole, but have you
8 theform of the question. You can answer. 8 identified losing components of that?
9 BY MR. WILMOTH: 9 A. Well, I'd say the -- about first ten
10 Q. Do you understand my question? Why don't 10 model grid cells, around first ten, 1'd say those
11 | ask thecourt reporter toread it back. 11 areabout awayslosing. Just --
12 MR. WILMOTH: Could you read it back? 12 Q. Thefirst ten cells?
13 THE REPORTER: If the model demonstrated 13 A. Right.
14 or predicted or assumed that the headwater of 14 Q. Okay.
15 Medicine Creek started at the discharge point 15 A. But normally there's no flow so there's
16 would that affect your analysisat al. 16 nothing to lose, but there's only something to
17 THE WITNESS: It would affect the results 17 lose when there's augmentation flowing in there.
18 but | -- 1 don't know that it would affect my 18 Q. Understood. Could you pleaseturn to
19 anaysis. 19 page 2 and look at the middle of thefirst full
20 BY MR. WILMOTH: 20 paragraph. | understand you to recommend that the
21 Q. Do you have an opinion about how the 21 augmentation water supply credit be adjusted based
22 resultsmight change? 22 ontransit losses, isthat right?
23 A. Okay. That's-- okay. By the headwaters 23 A. Right.
24 you mean the groundwater level would be -- 24 Q. How would you recommend that be done?
25 Q. Manifested on -- 25 A. | don't have a specific recommendation.
Page 38 Page 40
1 A. -- onthe surface then. 1 Q. Would it befeasibleto measurethe
2 Q. --thesurface. Yeah. 2 outflow of the augmentation project and compare
3 A. Thenyou'd seea-- you'd see amuch less 3 that tothe flowsand the gages down stream? In
4 drasticloss, | think -- 4 other words, if the -- by way of example, if a
5 Q. Okay. 5 discharge were 20,000 acr e feet but the gage only
6 A. --foralow -- low augmentation like 6 read 10,000 acr e feet, you would assign a 10,000
7 that. 7 acrefoot transit loss?
8 Q. Kind of along the samelines, I'm trying 8 A. That -- that might do it.
9 toget at some of therelationships of the model 9 Q. Okay. And by theinverse, | assumeyou
10 towhat'sactually going on in Medicine Creek. 10 could take those same measurements, and if the out
11 A. Uh-huh. 11 -- thedischarge were 20 and the gauge actually
12 Q. If theactual groundwater levelsat the 12 read 20, could weinfer therewereno transit
13 project areaarehigher than arerepresented in 13 lossesof any material amount?
14 the model would that affect your conclusions, 14 A. No. Just because you're going to be --
15 potentially? 15 it'slikely you're going to be gaining base flow
16 A. Inproject areas at the areathe 16 anyway so -- so that the 20,000 that's re-gauged
17 discharge? 17 doesn't necessarily reflect what came out of the
18 Q. Yes sir. 18 pipe.
19 A. Or. 19 Q. And we have preexisting measur ements of
20 Q. Yes,sr. 20 thebaseflow, don't we?
21 A. Well, they would -- they -- they -- 21 A. Well -- well, we have -- we have models
22 they'd affect the results depending on how much 22 showing computer based flow. We have base flow
23 higher they were. 23 separations but we have stream flow measurements.
24 Q. Am | correct then in under standing based 24 Q. And if you have those measurementsisit
25 onyour prior analysisthat the losses might be 25 possibleto identify the base flow volume and then
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Page 41 Page 43
1 quantify theamount of augmentation water actually 1 would be reasonable --
2 reaching the gauge? In other words, calculating 2 Q. Okay.
3 transit losses based on those guage flows? 3 A. --conclusion.
4 A. | -- I think it'skind of difficult to 4 Q. Let'slook at thefirst sentence below
5 track exactly how much -- how much reaches the 5 thenext heading. The quantifications of
6 gauge, butit's-- | don't -- | don't think it's 6 hydrologicimpact upstream augmentation and
7 more--1--1 can't give you aoutline off the 7 transit loss. Doyou seethat section?
8 top of my head how the -- how to try to evaluate 8 A. Yes.
9 the-- how much actually getsto the gauge. 9 Q. The-- could you read thefirst sentence
10 Q. Okay. I'd liketo take you down to the 10 out loud for me?
11 last paragraph abovethe next heading, there'sa 11 A. The RRCA groundwater model provides a
12 sentencethat beginswithin thelake. Do you see 12 tool for evaluating transit losses associated with
13 that? 13 augmentation water. Left out the extra of.
14 A. Where are you looking at? 14 Q. Dr. Perkins, liketo hand you what we'll
15 Q. Right here. 15 mark as Exhibit 6, and I'll tell you that thisis
16 MR. GRUNEWALD: Within the lake or -- 16 aexcerpt of the groundwater model report, and
17 MR. WILMOTH: Within the lake. 17 it'sonly thefirst of the 11 pages?
18 MR. GRUNEWALD: Within the lake. 18 (THEREUPON, Perkins Deposition Exhibit
19 THE WITNESS: Oh. Within the lake. 19 No6wasmarked for identification by the
20 Okay. 20 reporter.)
21 BY MR. WILMOTH: 21 BY MR. WILMOTH:
22 Q. And then the next sentence explainsthat 22 Q. But fed freetohavealook at it.
23 if transit losses are not determined and accounted 23 Familiarize yourself with it. I'm assuming you've
24 theproper amount of adjustment to the gauge 24 seen thisdocument before.
25 stream flows cannot be determined. Do you see 25 MR. GRUNEWALD: Tom, you said thisisthe
Page 42 Page 44
1 that? 1 groundwater model documentation. Isthisfrom the
2 A. Yes Yes 2 Special Master'sfinal report?
3 Q. Understanding that you did some analysis 3 MR. WILMOTH: Thereisactually off the
4 under various scenarios of discharge have you 4 samewebsite. The Republican River dot org
5 attempted to quantify the actual losses associated 5 websitethat's maintained, it has al this
6 with project operations? 6 information.
7 A. Yes. 7 MR. GRUNEWALD: Doesn't actualy say
8 Q. Andisthat represented in these 8 that, doesit?
9 calculationswe've been discussing about the four 9 MR. WILMOTH: No. It doesn't.
10 different scenarios? 10 MR. GRUNEWALD: Sorry.
11 A. Yes. 11 MR. WILMOTH: But I'll represent to you
12 Q. Okay. Soif | understand what you're 12 that that'sthe truth and I'd just ask Dr. Perkins
13 saying, based on thiswork -- 13 if he'sfamiliar with this document generally.
14 A. Uh-huh. 14 It'safairly lengthy document so | didn't bother
15 Q. --it'stheKansasconclusion or your 15 to print everything out only because | only have
16 conclusion on behalf the State of Kansasthat if 16 onequestion.
17 theproject wereoperated at 10,000 acre feet -- 17 MR. GRUNEWALD: Fair enough. Just a
18 A. Uh-huh. 18 couplethings for therecord. | notice there's
19 Q. --theaugmentation water supply credit 19 some highlighting in this document. |I'm going to
20 -- should be essentially zero? 20 guessthat that was highlighting you added in this
21 A. |--1don't--1 haven't-- | don't 21 particular version, isthat correct?
22 really have that conclusion, | just. 22 MR. WILMOTH: Correct?
23 Q. lsn't that thelogical extent of this 23 MR. GRUNEWALD: And I'm sorry, | probably
24 statement, though? 24 just not enough coffee thismorning. Areyou
25 A. It--it seems-- seemslike a-- that 25 saying thisisfrom -- it's off of the website but
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Page 45 Page 47
1 itisareproduction of something out of the 1 Q. Okay. Given that caveat, why do you
2 Specia Master'sfina report or some other 2 believethat the model provides a good tool to
3 document generated by somebody else? 3 evaluatetransit lossesin a stream?
4 MR. WILMOTH: It'sdirectly off the 4 MR. GRUNEWALD: | -- I'mjust going
5 website. The only modificationismy 5 object to form of the question. At this point |
6 highlighting. 6 haven't heard you confirm that thisis the Special
7 MR. GRUNEWALD: Who generated the 7 Master'sreport Appendix A, so with that caveat
8 document on the website? 8 I'm--I'm not clear whether you're representing
9 MR. WILMOTH: | believe the RRCA. 9 that'swhat it is and you're asking him to adopt
10 It's -- 10 that statement and then make a conclusion based
11 MR. GRUNEWALD: Well, okay. They don't 11 uponit. Sol just object to that -- the form and
12 actualy collectively, but maybe we can just do 12 thebasisfor that.
13 housekeeping off therecord. But | just -- so 13 MR. WILMOTH: Okay.
14 you're not saying thisis the groundwater model 14 BY MR. WILMOTH:
15 documentation out of the Special Master's report, 15 Q. Do you concur with the statement madein
16 you'renot saying that? 16 thisdocument hereat page 11 that wejust read,
17 MR. WILMOTH: I'm not saying that. 17 regardlessof the provenance of this document, in
18 MR. GRUNEWALD: Okay. 18 other words, do you -- do you concur that the RRCA
19 MR. WILMOTH: | mean, | believeit'sa 19 groundwater model isnot a surface water model and
20 replicaof that, but it's from the Republican 20 total stream flowsare not incorporated in its
21 River Compact dot org website. 21 design or calculations?
22 MR. GRUNEWALD: Okay. | thought it might 22 A. Yes.
23 bethe model documentation. Butit'sjust a 23 Q. Giventhat --
24 formatting sinceit's adifferent format isall -- 24 A. | believe that.
25 MR. WILMOTH: Yeah. Thisisjust printed 25 Q. I'msorry. | didn't have mean to
Page 46 Page 48
1 directly off the site. 1 interrupt.
2 MR. GRUNEWALD: The-- thesite's 2 A. | believe that.
3 maintained by whom? Maybe -- maybe that will help 3 Q. Giventhat, I'll ask again, why isit
4 clear it up for therecord. 4 that you believe that the model is a good tool for
5 MR. WILMOTH: Principia Mathematica. 5 evaluating transit lossesin a surface stream like
6 MR. GRUNEWALD: Okay. Great. Thank you. 6 Medicine Creek?
7 THE WITNESS: Wédll, to be honest, I've -- 7 A. Weél, it's -- whether it's stream flow or
8 I'veused the Special Master's Appendix A for my 8 baseflow, it's-- it'sgoing to represent
9 reference. 9 interaction with groundwater through the --
10 BY MR. WILMOTH: 10 through the differencein elevations. Whether you
11 Q. Okay. That'sfine. Let medirect your 11 call it stream flow or the base flow component
12 attention to page 11. 12 you'restill going to have the interactions.
13 A. Okay. 13 Q. lsn't that true with respect to all water
14 Q. Do you seethe section entitled Streams 14 that flowson the surfacein Nebraskain the
15 and Reservoirs? 15 Republican River?
16 A. Uh-huh. 16 A. Itwouldbe, yes. Asfarasl| -- asfar
17 Q. I'vehighlighted a sentencein this. 17 asl know.
18 Could you read that aloud, please? 18 Q. Butwedon't calculate and assign transit
19 A. Itisnot asurface water model and total 19 lossestothat water, do we, under the RRCA
20 stream flows are not incorporated in its design or 20 accounting procedures?
21 caculations. 21 A. WEell, you account for the interaction and
22 Q. And with respect toit, do you under stand 22 -- and whether you call that transit loss or not,
23 thistobereferringtothe RRCA groundwater 23 it's--if -- if what you mean by transit lossis
24 model? 24 the-- istheinteraction that ends up as
25 A. Yes. 25 evapotranspiration --
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Page 49 Page 51
1 THE REPORTER: Ends up as what? 1 but that's where you have the -- the -- see the
2 THE WITNESS: As evapotranspiration or -- 2 biggest --
3 or storage. Those are -- those are components 3 Q. Okay.
4 that are changing what's in the stream flow in the 4 A. Biggest losses. And that's above Harry
5 stream. 5 Strunk Lake.
6 BY MR. WILMOTH: 6 Q. And then later -- later down in this
7 Q. Sotheselossesareinherently baked into 7 paragraph you refer tolossesbelow Harry Strunk,
8 themodel, isthat what you're saying? 8 obviously, and all theway down to Harlan County
9 A. Right. 9 Lake Doyou seethat?
10 Q. Aretransit losses assigned to reservoir 10 A. Right.
11 releasespresently? 11 Q. Haveyou made an effort to quantify those
12 A. I'mnot -- | don't understand quite your 12 losses?
13 useof theterm transit loss on that. 13 A. Yes.
14 Q. I'mtryingtouseit as-- I'mtryingto 14 Q. Isthat in -- contained in thereport
15 useit as-- in the samevein that you all have 15 somewhere?
16 used it throughout your report. 16 A. | don't--1don't--1don'tthink -- |
17 A. But-- 17 don't think they look at that specifically just
18 Q. Lossestotheoutput. 18 because the reservoir is disconnected. We don't
19 A. Okay. Butyou'retalking about 19 -- we-- we're not routing stream flow down below
20 evaluation in the groundwater model? 20 thereservoir.
21 Q. Yeah. 21 Q. Beow Harry Strunk?
22 A. WEell, the groundwater model it's -- all 22 A. Right.
23 the-- thereservoirs are disconnected so that 23 Q. Okay.
24 it'snot representing reservoir releases. 24 A. So--soin order to route to see what
25 Q. Let meturn you tothebottom of page 3. 25 the affects would be below the dam you might --
Page 50 Page 52
1 A. Of our report? 1 you might see how much water got down to Strunk
2 Q. Yes, sir. Sorry. Doyou seethe 2 and then assume that it's bypassed the reservoir
3 sentence beginning all along the 60-plus mile? 3 and then route that downstream.
4 A. Yes. 4 Q. But you but haven't done that work and
5 Q. You mention in this sentence 5 reported in thisdocument?
6 opportunitiesfor transit loss. Have you made any 6 A. No. | haven't -- it's not reported in
7 attempt to identify wherethose opportunities 7 here.
8 arisespecifically? 8 Q. Okay. Doyou intend to testify about
9 A. Through model runs, compared stream -- or 9 that work in this proceeding?
10 base flow with and without augmentation. 10 A. No.
11 Q. Okay. So-- 11 Q. Okay.
12 A. Along the -- along that creek. 12 Al
13 Q. And am | correct in understanding that 13 MR. GRUNEWALD: Let mejust at least
14 thelossesyou'veidentified are aswetalked 14 clarify. You'reasking him to testify. We've
15 about earlier in the upper portion of the -- of 15 already put our witness list out and since Dr.
16 Medicine Creek? 16 Perkinsisnot onit. So thetestimony --
17 A. That -- that's where the -- that's -- the 17 MR. WILMOTH: Right.
18 upper portion is where you see the -- the biggest 18 MR. GRUNEWALD: -- isthe report and Mr.
19 loss. 19 Larson'slisted astestifying witness. | didn't
20 Q. Soit -- so-- when you refer to these 20 want thereto be any confusion --
21 opportunitiesyou'rereferring specifically to 21 MR. WILMOTH: Okay.
22 that location within thefirst ten river milesor 22 MR. GRUNEWALD: -- onthat.
23 soof thedischarge point? 23 MR. WILMOTH: All I'mtryingto get atis
24 A. There's-- there's -- there can be some 24 if there's some analysis that we haven't seenin
25 losses| think all theway alongit, but it's -- 25 that regard yet that's -- backs up this report or
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Page 53 Page 55
1 something. 1 Q. About 30,000 acr e feet of the 60,000
2 MR. GRUNEWALD: Fair enough. Y our 2 actually madeit to Harlan County, isthat what
3 question went to intended testimony. 3 you'resaying?
4 MR. WILMOTH: Sure. Thank you. That's 4 A. 1think -- | think it was about -- about
5 fine. | -- | assumethat | can ask Mr. Larson 5 half, roughly.
6 that question. 6 Q. Okay. Let'swork our way further down on
7 MR. GRUNEWALD: Absolutely. 7 thispage4, thelast full paragraph. Startsto
8 MR. WILMOTH: Okay. 8 explain your work with these four scenarios,
9 BY MR. WILMOTH: 9 correct?
10 Q. Waell, but -- but just so1'm clear, you 10 A. Yes.
11 did perform somework on this matter, you 11 Q. And in the second sentence you indicate
12 possessed theresults of that work? 12 that you all used essentially the same model files
13 A. Right. 13 and augmentation sequence used by Nebraska. Do
14 Q. Okay. 14 you seethat?
15 A. I've-- 1 made-- madearun where| see 15 A. Yes.
16 how much water got down to Strunk and then -- 16 Q. Could you explain to mewhat the
17 Q. Uh-huh. 17 relevance of the caveat essentially is, did you
18 A. --just put that same amount in below the 18 makeany modificationsto those?
19 dam-- 19 A. Well, initially thought we'd want to look
20 Q. Okay. 20 -- wewanted to look at the budgets, the
21 A. --to--torouteit down to see how it 21 hydrologic -- the whole -- whole water budget.
22 -- how it fares on the way down to Harlan County. 22 Andsol -- | changed some of theinput files,
23 Q. Can you describe the conclusionsyou drew 23 just one-- oneindicator switch at the top of the
24 from that work? 24 filethat tells -- tells whether or not to write
25 A. We saw some losses from Harry Strunk down 25 out thecell by cell files-- cell by cell flows
Page 54 Page 56
1 toHarlan County. 1 toa--toaseparatefile, so | turned those on
2 Q. Asapercentage basis of the dischar ge 2 sowe could get those cell by cell files out.
3 volumedo you recall what that number was, 3 Q. What -- what was the value of doing that
4 roughly? 4 inyour mind?
5 A. Itwassignificant but not -- | can't -- 5 A. That -- the main -- well, that -- that
6 | can't tell you off the top of my head. 6 let'sjust -- let'sjust look at what the water
7 Q. Do you recall whether it was morethan 7 budgets arelocally, and specificaly | used --
8 half or lessthan half? 8 used the cell by cell streambed leakage flows so
9 A. Well, it was less than half. 9 that | could see what those were in the reaches
10 Q. Lessthan what waslost? 10 al aong the stream.
11 A. Yes. | thinkitwas--itwasa-- and 11 Q. Isthat what helped you identify this
12 that wasjust for one scenario, for the 60,000 12 initial area of moresignificant lossaround the
13 acrefoot. 13 proximity --
14 Q. Just sol'm clear on how you constructed 14 A. Yeah
15 that. Dol understand that you assumed that all 15 Q. --of thedischarge?
16 60,000 acrefeet madeit to Harry Strunk? 16 A. Yeah. Yes. Those-- those results where
17 A. No. 17 | saw that.
18 Q. Okay. Soyou just built on thework that 18 Q. And turning these on allowed you to
19 you had done previoudly. 19 distinguish between each cell, isthat theidea?
20 A. Right. | took the results from previous 20 A. Right.
21 runto-- 21 Q. Okay.
22 Q. | understand. And do you happen to 22 A. Sotheinput files, they're -- that's --
23 recall theamount of water that you found reached 23 that'stheonly -- that's really the cavest, you
24 Harlan County relative to the 60,000 dischar ge? 24 know. Other -- other than that one switch they're
25 A. | --1think it was on order of half. 25 thesamefiles.
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Page 57 Page 59
1 Q. Just out of curiosity, was-- wasit the 1 Q. Okay. Sobasically if | understand it,
2 casethat asyou went downstream from the 2 you were--if | wanted to put the discharge on
3 discharge point the leakage was uniformly less? 3 thisgraph you would have had an assumed 5,000
4 A. No. Itwas--it-- generaly it was -- 4 acrefeet amonth?
5 it wasabout the -- about the first -- around the 5 A. Yeah. About -- about 5,000 acre feet a
6 first ten -- ten grid cells where most of the loss 6 month.
7 --youd--youd seearedly bigloss, and then 7 Q. Okay. And isthat truethen with respect
8 youjust hit -- just hit a point where it would 8 toeach of thefigureson -- excuse me. Each of
9 level out. 9 theboxes?
10 Q. Soit waskind of uniform in thefirst 10 A. Yeah
11 tencells asl| understand it that it leveled out? 11 Q. Onthefigure?
12 A. It would depend if it's-- it depended on 12 A. Yes.
13 the more water you put in the farther the water 13 Q. Thank you.
14 would get downstream. If you put in just 10,000 14 A. It'sall --it'sall steady flow during
15 acrefeet you might only get about three grid 15 theyear.
16 cells. 16 Q. Thank you very much.
17 Q. Okay. 17 MR. WILMOTH: Why don't we -- |et's see
18 A. And after about 20,000 acre feet then the 18 how much more do we have here? Areyou doing
19 -- that first -- about the first 20,000 acre foot 19 okay, Samuel? Do you want to keep going?
20 seemed to provide a-- the conditions to get the 20 THE WITNESS: Sure.
21 restof it downstream. 21 MR. WILMOTH: You need abresk? All
22 Q. I'dlikeyou take alook at page5, 22 right. Doyou need a break?
23 Figure2of your report. | just havea couple 23 MR. GRUNEWALD: | -- | do.
24 questionsabout thesefigures. | think based on 24 MR. WILMOTH: Okay.
25 our conversation | understand the answer to this, 25 (THEREUPON, arecess was taken.)
Page 58 Page 60
1 but | just want to put it in thiscontext sol'm 1 BY MR. WILMOTH:
2 sure, areyou with me? 2 Q. Could you look at the middle of page 6,
3 A. Yes. 3 Sam.
4 Q. Allright. Therearefour boxeson this 4 A. Mm-huh.
5 page andin thisfigure-- and let'sjust start 5 Q. Excuseme, Dr. Perkins. | apologize.
6 atthetop. | understand thisisthe 60,000 acre 6 A. That'sall right.
7 foot discharge scenario, isthat right? 7 Q. Thisiswhat happenswhen you spend too
8 A. Right. 8 much timetogether. You indicatethereaspart of
9 Q. And what isthis-- the-- thetime scale 9 thereport that the graphs demonstrate that losses
10 hereon thisfigure? Isthisamonthly lossor -- 10 increased with increased amount of augmentation
11 A. Yes. 11 water. Doyou seethat?
12 Q. --anannual? Sothisisamonthly -- 12 A. Yes.
13 A. It's--it's showing the monthly -- 13 Q. | may have misunder stood what you said
14 monthly results. 14 earlier but | thought you had earlier indicated
15 Q. And when you created thisfigure wereyou 15 that thelosses were greater with smaller volumes
16 assuming that the 60,000 acr e feet would be 16 of discharge. Could you clarify that for me?
17 discharged uniformly throughout theyear? In 17 A. | think thisis consistent that with the
18 other words, did you just divide 60 by 12? 18 smaller augmentation you see a higher percentage
19 A. Well, | didn't create the figure. 19 of loss, higher fraction of what you -- what the
20 Q. Okay. 20 pipeflowis. But asyou increase the
21 A. But that was Steve's work. 21 augmentation your -- the magnitude of the loss
22 Q. Okay. 22 will increase but the percentage will go -- will
23 A. But -- but the assumption's correct that 23 godown.
24 it's-- it was based on just a steady -- steady 24 Q. lunderstand. Soit'savolumeissue
25 flow during the year and that. 25 really?
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Page 61 Page 63
1 A. Yesh 1 computed heads. | -- | don't -- | don't -- but,
2 Q. Larger -- larger volume, smaller 2 yeah, | --1did-- | did do that at least along
3 percentage still means more water ? 3 the stream to see -- pretty surethat -- | did
4 A. Right. 4 that just to see what the difference was.
5 Q. Okay. Thank you. Inthenext paragraph 5 Q. Thesearelooking at two different model
6 you indicate -- you indicate that most of the 6 scenarios?
7 transit losses occur in the upper reaches. Do you 7 A. No. They'relooking at the -- what | was
8 seethat? 8 looking at wasjust | think the streambed
9 A. Yes. 9 elevation versus computed heads. The difference
10 Q. Isthat because the assumed groundwater 10 between streambed elevations, computed heads. So
11 levelsaround the project arelower? 11 that'snot exactly the -- that's -- that's taking
12 A. Yes. 12 thestreambed elevation that's alittle bit --
13 Q. Andisthat in fact reflected on your 13 that'salittle lower than what the stream
14 Figure4intheform of these contour lines? Page 14 elevation would beif -- if there's stream flow.
15 8. 15 Q. What wasthe sour ce of that information?
16 A. Oh,yes. Yeah. | think that's-- that 16 A. WEell, the stream head elevations are just
17 that's correct. 17 part of the stream input.
18 Q. I noticethat these contour linesin 18 Q. Tothemodel?
19 Figure4 on page 8 represent contours of increased 19 A. Right. And computed heads are the
20 groundwater level that'saresult of the discharge 20 output --
21 pumping, | assume? 21 Q. Okay.
22 A. Right. Well, that's -- 22 A. --forthecase.
23 Q. Aresult of discharge. Excuse me. 23 Q. I'dliketoturn your attention to your
24 A. That's--yeah. It'stheresult of the 24 summary paragraph, Doctor. And midway through the
25 dischargethere. 25 final paragraph you discuss the concept of passing
Page 62 Page 64
1 Q. And sol infer from that that we assume 1 augmentation water through Harry Strunk Lake. Do
2 that the current groundwater levelsare at least 2 you seethat?
3 ninefeet deep in that area because they can 3 A. | --1dobut | might remind you of one
4 absorb that increase, isthat theidea? 4 thing, that --
5 A. Yeah. They're-- it'sthat -- that first 5 Q. Sure
6 section where the groundwater levels are quite a 6 A. -- Steve'sprimary author on this.
7 bit lower, apparently. 7 Q. Sure. Andif you --
8 Q. Okay. And isthat based on something 8 A. Andsol -- | mean, | -- so co-author
9 that iscontained within the model, those assumed 9 status, but just want to point out that he was the
10 groundwater levelsor have you done some -- 10 primary author.
11 A. Well, they're -- they're the -- just the 11 Q. Sure. If you don't have an opinion about
12 computed heads. 12 thismatter that'sfinetoo. But | -- | did
13 Q. Okay. 13 want --
14 A. Andthat's-- thisisjust -- mapisjust 14 A. --question --
15 showing comparison of the scenario with the 10,000 15 Q. --askyou--
16 acrefoot augmentation pumping. But -- but 16 A. Sure.
17 without -- without putting the augmentation in the 17 Q. -- whether you believe that augmentation
18 model versus the same pumping case putting the 18 water should be simply passed through Harry Strunk
19 augmentation water in the model. 19 Lakeand Harlan County Lakeor if you have an
20 Q. Okay. Haveyou conducted any analysisto 20 opinion about the best way to manage that water ?
21 determinetheactual depth of groundwater or the 21 A. No. | don't have a-- don't have a--
22 groundwater levelsin thisarea and how they 22 really don't have an opinion on that. Y ou know,
23 relatetowhat isrepresented in the model? 23 to some extent the water that flows into the
24 A. ldon't--1--1may have madea 24 reservoir would be represented and accounted by
25 comparison of the stream elevations against the 25 thechangein storage, and -- | mean, there's
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Page 65 Page 67
1 aspectsof that that would be represented in the 1 MR. WILMOTH: No, no that'sfine. |
2 accounting anyway. 2 believethat'sal we have.
3 Q. Okay. Quick question on the stream 3 Mr. Steinbrecher, do you have any questions?
4 elevationswetalked about earlier. 4 MR. STEINBRECHER: | do have afew
5 A. Uh-huh. 5 questions.
6 Q. Regarding those stream elevations and the 6 CROSS-EXAMINATION
7 calculated headsyou mentioned. 7 BY MR. STEINBRECHER:
8 A. Uh-huh. 8 Q. Dr. Perkins, areyou ready to go? Do you
9 Q. Arethoseon themilegrid cell you 9 mind if wejump into this?
10 mentioned? 10 A. Soundsfine.
11 A. Right. 11 Q. Sogood morning Dr. Perkins. For the
12 Q. Both -- both are? 12 record thisis Scott Steinbrecher from the
13 A. The--right. Yeah. It'sthe-- just 13 Colorado Attorney General's Office. | havejust a
14 thecdl by cell -- 14 few questionsfor you based on some of the
15 THE REPORTER: A cedll by cell what? 15 responsesyou gaveto Mr. Wilmoth this morning.
16 THE WITNESS: Cell by cell elevations. 16 A. Okay.
17 Sorry. 17 Q. Canyou hear me okay?
18 BY MR. WILMOTH: 18 A. Yes.
19 Q. Andthen finally in the-- at theend, 19 Q. If youcan't, feel freetointerrupt and
20 thesummary, there'sa statement included here 20 ask meto speak up.
21 that Nebraska'sassumption that all the 21 A. Okay.
22 augmentation water will passthrough this stream 22 Q. SoDr. Perkins, did you perform model
23 gaugeisunrealistic. Given your experience, Dr. 23 runsin preparing your expert report, which |
24 Perkins, | assumeyou agree with that statement? 24 believeis Exhibit 3?
25 A. Yeah 25 A. Yes.
Page 66 Page 68
1 Q. Given your experienceof kind of in the 1 Q. And -- you performed those model runs
2 --inthereal world, not so much the modeling 2 yourself?
3 word, but do you think asa matter of your kind of 3 A. Yes.
4 professional opinion that it'srealistic to assume 4 Q. And dothose model runsthat you
5 that 10,000 acre feet of water discharged from the 5 performed track lossesto the augmentation water
6 pipelinewould belost in thefirst five miles of 6 from Nebraska's N-CORPE proposal?
7 thestream? 7 A. They track -- well, they -- they track --
8 A. Well, that's what the model says. 8 they track lossesto -- to the -- yeah. | guess
9 Q. Sure. 9 you could say they track losses, just.
10 A. And whether it would or not may -- takes 10 Q. Okay. And you provided those model runs
11 some observation. 11 totheother states, correct?
12 Q. Sure. Doyou havean opinion asa 12 A. Correct.
13 professional -- matter of your professional 13 Q. Okay. Isit your testimony that those
14 opinion astowhether or not that'sarealistic 14 mode runsthat we just talked about, that those
15 result notwithstanding what the model indicates? 15 runstrack lossesto augmentation flows below
16 A. | --it-- it might be depending on the 16 Harry Strunk Reservoir?
17 conditions. 17 A. No. They don't really show what's going
18 Q. Okay. 18 on below because they're -- they're just using the
19 MR. WILMOTH: All right. Let'sjust take 19 model asiswherethe Harry Strunk is
20 acouple of minutes and I'll seeif we have any 20 disconnected, so that there's no flow below Harry
21 further questions. 21 Strunk.
22 MR. GRUNEWALD: Okay. 22 Q. Sothe-- can you explain to me why
23 MR. WILMOTH: We don't need to break. 23 there'snoflow below Harry Strunk?
24 MR. GRUNEWALD: We can step out if you 24 A. That'sjust -- that's just part of the --
25 want. 25 theway the model was built, that the -- the flows
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Page 69 Page 71
1 aredisconnected at the reservoirs. 1 ever seethe augmentation effect with the
2 Q. Soisit truethat oncethat water is 2 reservoir disconnected.
3 stored in Harry Strunk Reservoir for the purposes 3 Q. Let meseeif | can just cut tothe chase
4 themodel that water then becomes surface flow? 4 here, Dr. Perkins. Haveyou calculated any losses
5 A - 5 totheaugmentation flowsbelow Harry Strunk
6 Q. Thegroundwater model would not track 6 Reservoir?
7 that water below thereservoir? 7 A. Yes.
8 A. | don't have an opinion on that. It's-- 8 Q. How did you do that?
9 because we -- well, | don't have an opinion on 9 A. | did-- | didn't do that for these cases
10 that. We-- wedidn't try to represent what 10 asl--1told Tom. We-- wedid look at a
11 happensin thereservoir because of the 11 hypothetical bypass, or bypassed whatever flow got
12 augmentation flow. 12 toHarry Strunk and put it in the river below
13 Q. | think my question relates moreto your 13 Strunk and -- to see how much of that made it down
14 understanding of how the model works and the model 14 to Harlan County.
15 runs 15 Q. And haveyou produced those model runs
16 A. Okay. 16 representing the hypothetical bypass? @
17 Q. When that water reachesthereservoir in 17 A. No. They weren't --
18 termsof modeling below thereservoir doesthe 18 Q. Could you do that, please?
19 water stored in thereservoir become surface flow 19 A. | --1 could do that.
20 sothat the groundwater model no longer tracksit, 20 MR. GRUNEWALD: Wéll, thisis Chris
21 or inthemodel runsthat you've done doesthe 21 Grunewald. For therecord we'll take alook at --
22 model track those flows below Harry Strunk 22 atyour request seeif it fits. Andif -- my
23 Reservoir? 23 understanding from the testimony we've heard today
24 A. Themodel does not track the flows below 24 isit'soutside the expert report, but we'l take
25 Harry Strunk. It -- you only see the effect that 25 alook at your request and get back to you very
Page 70 Page 72
1 the accounting point -- just because the 1 quickly.
2 accounting point's going to take into account the 2 BY MR. STEINBRECHER:
3 gauge of the -- the gauge flow above the 3 Q. Soundsto melikethat'swhat you've done
4 reservoir. 4 tocalculate losses below the -- below Harry
5 Q. And which accounting point areyou 5 Strunk Reservair. | think that'swell within the
6 talking about? 6 scopeof thereport?
7 A. The Medicine Creek accounting point down 7 A. Well --
8 at the Republican River. 8 Q. Arethosereportssummarized in your
9 Q. Below thereservoir? 9 report anywhere, Dr. Perkins?
10 A. Yes. Theaccounting point thereisgoing 10 A. No. They -- they weren't referred toin
11 to bethe sum of the gauge flows at -- through 11 thereport, | don't think. | don't think the
12 Republican River plus the gauge flows at -- above 12 reportis-- says what those losses are. So --
13 the-- above Strunk. Strunk. 13 but -- but if it did that's -- that's the type of
14 Q. Soareyou saying, Dr. Perkins, that the 14 model run that would have supported that.
15 model removesthe flow when it reachesthe main 15 Q. Can you tell mewhy you only looked at
16 stem? 16 thoselosses between Strunk and Harlan County in
17 A. Well, it disconnects the flow at the 17 your hypothetical example?
18 reservoir. Asfar astheflow below the 18 MR. GRUNEWALD: I'mjust going to lodge,
19 reservoir, the model's not really doing anything 19 atleast, aninitial objection to the extent we're
20 further with the -- the augmentation flow. It's 20 getting into draft expert report material and
21 --youonly see the effect at the gauge above the 21 communications directly between the experts here
22 reservoir so that -- so that the impacts can be -- 22 andtheir attorneys. Those communications are
23 theimpact at the accounting points can be 23 privileged and you're not entitled to them. To
24 affected by the gauge above Strunk. But the 24 the extent you can answer that question, go ahead.
25 augmentation, that's -- that's the only place you 25 A. Right. Welooked at how -- how the water
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1 reached al the way down to Harlan County from the 1 AFFIDAVIT
2 pipeflow, not just below Strunk. 2 .
3 BY MR. STEINBRECHER: 3 STATEOF
4 Q. And why did you chooseto stop at Harlan 4 COUNTY/CITY OF
5 County? Why not go, for example, to KBID? 5.
6 A. | don't -- we were interested mainly -- 6 Before me, this day, personally appeared,
7 wewereinterested to see how much of it reached 7 SAMUEL PARKER PERKINS, P.E., who, being duly sworn,
8 Harlan County. Wejust didn't ask ourselves how 8 statesthat the foregoing transcript of his/her
9 much reached KBID. 9 Deposition, taken in the matter, on the date, and at
10 MR. STEINBRECHER: Well, that's all the 10 thetime and place set out on the title page hereof,
11 questions| have. Andwe'd like to see the model 11 congtitutes atrue and accurate transcript of said
12 runsfor those -- for that hypothetical scenario. 12 deposition, along with the attached Errata Sheet, if
13 THE WITNESS: Okay. 13 changes or corrections were made.
14 MR. WILMOTH: We have nothing further. 14 .
15 MR. GRUNEWALD: Kansas has no questions, 15
16 sol think we'reall set. 16 SAMUEL PARKER PERKINS, P.E.
17 THE REPORTER: Read and sign? 17 .
18 MR. WILMOTH: Excellent. 18 SUBSCRIBED and SWORN to before me this
19 MR. GRUNEWALD: Read and sign. 19 day of , 2014 inthe
20 (THEREUPON, the deposition concluded at 20 jurisdiction aforesaid.
21 10:50am.) 21 .
22 . 22
23 . 23 My Commission Expires Notary Public
24 . 24 .
25 . 25 .
Page 74 Page 76
1 SIGNATURE 1 DEPOSITION ERRATA SHEET
2 . 2 RE:  APPINO & BIGGS
3 The deposition of SAMUEL PARKER PERKINS, 3 REPORTING SERVICE, INC.
4 P.E. wastaken in the matter, on the date, and at 4 FILENO.: 33185
5 thetime and place set out on the title page 5 CASE: Republican River Compact Arbitration
6 hereof. 6 Nebraska N-CORPE augmentation plan
7 . 7 DEPONENT: SAMUEL PARKER PERKINS, P.E.
8 It was requested that the deposition be 8 DEPOSITION DATE: 1/30/2014
9 taken by the reporter and that same be reduced to 9 To the Reporter:
10 typewritten form. 10 | haveread the entire transcript of my Deposition taken in the
11 . 11 captioned matter or the same has been read to me. | request that
12 It was agreed by and between counsel and 12 thefollowing changes be entered upon the record for the reasons
13 the parties that the deponent will read and sign 13 indicated. | have signed my name to the Errata Sheet and the
14 thetranscript of said deposition. 14 appropriate Certificate and authorize you to attach both to the
15 . 15 original transcript.
16 . 16 PAGELINE FROM TO REASON
17 . 17
18 . 18
19 . 19
20 . 20
21 . 21
22 . 22
23 . 23
24 . 24
25 . 25
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Page 77
PAGE LINE FROM TO REASON

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24 SIGNATURE: DATE:
25 SAMUEL PARKER PERKINS, P.E.

Page 78
CERTIFICATE
STATE OF KANSAS
SS:

COUNTY OF SHAWNEE

I, Douglas Stone, a Certified Court
Reporter, Commissioned as such by the
Supreme Court of the State of Kansas, and
authorized to take depositions and
administer oaths within said State pursuant
to K.S.A. 60-228, certify that the foregoing
was reported by stenographic means, which
meatter was held on the date, and the time
and place set out on the title page hereof
and that the foregoing constitutes atrue
and accurate transcript of the same.

| further certify that | am not related
to any of the parties, nor am | an employee
of or related to any of the attorneys
representing the parties, and | have no
financial interest in the outcome of this
matter.

Given under my hand and seal this

day of , 2014.
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Douglas Stone, C.C.R. No. 1518
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