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CARSON CITY, NEVADA, MONDAY, SEPTEMBER 23, 2019, A.M. SESSION
-000-

HEARING OFFICER FAIRBANK: Let's go ahead and go
on the record. Good morning. So this is the time and place
set for the hearing in the matter of Lower White River Flow
System in the Order 1303 proceedings.

My name is Micheline Fairbank, I will be the
hearing officer today. And with me is the staff from the
Division of Water Resources. We have Tim Wilson, acting State
Engineer. We have Adam Sullivan, Deputy State Engineer. Levi
Kryder who is our chief of our hydrology section. Jon
Benedict who is one of our hydrologists. Christi Cooper who's
staffed out of our Las Vegas office who's a geologist and
familiar with and works quite extensively in the Lower White
River Flow System area.

With me also is Melissa Flatly who is the chief
of our hearing section. Michelle Barnes, the supervising
professional engineer of our hearing section. And
Bridget Bliss who is the basin engineer for the Lower White
River Flow System basins.

Just as a couple preliminary remarks. I wish to
go ahead and remind everyone that this proceeding is for the
express purpose of providing the State Engineer a concise
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is not for an adversarial or contested proceeding, it's to
provide the State Engineer a robust record in which to analyze
all of the data and conclusions that are being provided to our
office.

Cross-examination this afternoon will be limited
to 14 minutes for the participants and we will have an audible
alarm at the end of that time period. We're going to go ahead
and take two breaks today, the first one will be about two
hours in around 10:30 and then we'll take another ten-minute
break this afternoon.

Additionally, time left this afternoon after
those -- the participants are provided their time for
questioning will be reserved for the State Engineer and his
staff to ask questions.

And if there's additional time remaining at the
end of the day before we have to conclude at 4:30, then we may
open that up for additional questions by participants and
cross-examination. But we do have to conclude at 4:30. We
have to be -- everyone has to be out of the legislative
building no later than 5:00 today and that's pursuant to LCB's
requirements.

Additionally, if you plan on leaving documents or
materials in the office at the conclusion of -- excuse me, in
the hearing room the conclusion today, if there's anything
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summary of the salient conclusions set forth in the Order 1303
reports and rebuttal reports and to direct our office to the
evidence and analysis that is supportive of that testimony.

I want to just reiterate, and we've been trying
to make this clear, that this is not a contested or
adversarial proceeding. The scope of this proceeding is for
the limited purpose of addressing those four issues plus the
fifth.

And while that fifth issue is we're on it is not
intended to expand the scope of this hearing into making
policy determinations with respect to management of the Lower
White River Flow System basin's individual water rights, those
different types of things, because those are going to be
decisions that would have to be made in subsequent proceedings
should they be necessary.

Additionally, just to go ahead and provide some
procedural matters. This morning we'll be starting with
Coyote Springs Investments, they were going to have half of
the time today and today we have a total of about seven hours.

So they're going to have approximately three and
a half hours today to go through all of the presentation of
the conclusions and reports and evidence on behalf of CSI as
well as for cross-examination.

And again the opportunity for cross-examination
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that you -- is confidential or is something that you don't
want to have publicly accessible you will need to take that
with you. While the room is locked up there's no guarantee of
security or anything of that nature.

Let's see, finally, when it comes to the
cross-examination of the witnesses, I just want to go ahead
and just make it very clear, the expectation on behalf of the
State Engineer and staff is that the witnesses are being
responsive and courteous to the time during those that are
Cross-examining.

We understand that this is a limited time period
and so we want to have -- we are going to conduct this hearing
in a manner to allow a fair opportunity for individuals to ask
questions of witnesses.

And if there's any perceived effort to stall or
to draw out the time of a cross-examining party, then we're
going to go ahead and address those matters. Because those --
this is intended to be a fair opportunity and really the focus
of this is to provide the State Engineer with the most
comprehensive evaluation of the data.

Also as a reminder, the proceedings are available
to be viewed on the internet via the legislative website. And
we also have it being cast down to the Las Vegas legislative
offices as well.
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And so with that being said, we'll probably go a
little bit about maybe five minutes into the lunch hour so we
may take a little less than 60 minutes for lunch today just
because I want to make sure CSI has their full time. And I'm
going to go ahead and open up to Coyote Springs Investments
for the presentation of their case. Thank you.

MR. HERREMA: Good morning, my name is
Brad Herrema, I'm counsel for Coyote Springs Investment. As a
logistical -- in terms of logistics, to begin with, we'd like
to reserve 30 minutes for redirect and so we'll plan to make
our presentation this morning in three hours.

In terms of the presentation, we have two
different pieces, the first is a presentation on the
conclusions that were in the initial CSI report filed in July
and the second is the presentation on the conclusions in the
rebuttal report that was filed in August.

We think that the first part should take about
two hours and the second part one hour. And maybe that will
align with our break schedule as well.

So I want to first thank the State Engineer for
the opportunity to have the authors of CSI's reports here
today to be able to highlight the salient conclusions of their
responses to the Order 1303 questions.

The panel will explain the conceptual model of
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Springs Valley. And that local recharge from the sheep range
is contained west of the carbonate block which limits its
contribution to the Muddy River Springs area.

The panel members will also summarize their
observations regarding the reports and information submitted
by other stakeholders.

And finally, the panel members are here to answer
all of your questions to ensure that you fully understand
their findings and observations.

So with that, I'd like to have our panelists
please introduce themselves by stating and spelling their
names for the record.

MR. REICH: Good morning, my name is
Stephen Reich, last name is R-E-I-C-H. I'm a principal with
Stetson Engineers and I'm a registered engineer and
professional geologist in the state of California.

MS. MORAN: Good morning, my name is Jean Moran,
J-E-A-N, last name M-O-R-A-N. I am a hydrogeologist with
Stetson Engineers, a senior hydrogeologist with many years of
experience. I'm here to test -- to support the testimony
today.

MR. CARLSON: Yes. My name is Norman Carlson,
spelled C-A-R-L-S-O-N. And I'm chief geophysicist at Zonge
International. We have offices down in Tucson and up here in
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the Lower White River Flow System and the work that's been
done this year to assist the State Engineer in understanding
the system, including new study regarding geology creating
flow paths within the system and focused analysis of recharge
in the Coyote Springs area.
The panel will highlight those salient
conclusions of their answers to the State Engineer's four 1303
questions, including that the State Engineer's Order 1303
boundary for the flow system may be used so long as there is
accounting for resources in the Lower Moapa Valley.
That in reviewing the Order 1169 test data, that
data demonstrates the climatic conditions dominate the water
level signature and carbonate wells and geologic structures
control the occurrence of movement of water within the system.
That there's roughly 12,000-acre-feet per year of
evapotranspiration and 19,700-acre-feet per year of subsurface
outflow from the Lower White River Flow System.
That new calculations estimate 5,280-acre-feet
per year of local recharge from the sheep range within the
Coyote Springs Valley. That the impacts of pumping within the
flow system are dependent on their location.
That the faults identified in 2017 and confirmed
by work done in April of this year define a structural block
that creates western and eastern compartments in the Coyote
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Reno. Or in Reno further up. And I'm here to testify on the
geophysical survey that was done in April of 2019.

MS. PALMER: My name is Molly Palmer, M-O-L-L-Y,
P-A-L-M-E-R. I'm a registered civil engineer and I'm a senior
engineer with Stetson Engineers.

DIRECT EXAMINATION

MR. HERREMA: Thank you. Mr. Reich, just as a
matter of housekeeping, are you familiar with the document
labeled as CSI Exhibit Number 1, which has been in shorthand
labeled CSI July 3, 2019 Order 1303 report?

ANSWERS BY MR. REICH:

A. Yes, I am.

Q. Did you prepare that report or was that report
prepared at your direction?

A. The report was repaired at my direction with
members from my team Stetson Engineers and working with Zonge
International.

Q. And is that report a true and correct summary of
your conclusions regarding the State Engineer's five questions
for this hearing?

A. Yes,itis.

Q. Are you familiar with the document that's been
marked as CSI Exhibit 2 and the shorthand reference to that
document as August 16, 2019 rebuttal report?
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1 A. Yes,lam. 1 was actually in the wildlife refuge with also members of the
2 Q. Did you prepare that report or was that report 2 Fish and Wildlife Service. So we've been able to perform
3 prepared at your direction? 3 field investigations of the area to help form some of our
4 A. The report was prepared at my direction with 4 opinions.
5 members of the same team. 5 Q. And following that -- that work you prepared the
6 MR. TAGGART: Madam Hearing Officer, 6 reports, Exhibits 1 and 2; is that correct?
7 Paul Taggart, Southern Nevada Water Authority. Have the | 7 A. Yes. In -- we then prepared our July 3rd report
8 witnesses been sworn in? 8 which was in response to the -- the four questions issued in
9 HEARING OFFICER FAIRBANK: They have not. We | 9 Order 1303 in order to help provide information to the State
10 should probably do that. Thank you, Mr. Taggart. 10 Engineer and his staff that -- that provides understanding of
11 (Witness panel sworn.) 11 a conceptual model, you know, really one of our -- our goals
12 MR. HERREMA: Does that cover the questions we've |12 was to -- to be able to provide scientific and technical
13 already answered or do we need to go back? 13 information to help -- help others really form an opinion on
14 HEARING OFFICER FAIRBANK: I think we're good. |14 how water occurs and moves through the basin.
15 Thank you. 15 So that was presented in our July 3rd report.
16 MR. HERREMA: Okay. Thank you. 16 And then continuing we then prepared the August 16th report as
17 I think you were indicating, Mr. Reich, that you 17 arebuttal report to the other -- other reports that were
18 did prepare the rebuttal report or it was prepared at your |18 issued by the other parties in the July 3rd report.
19 direction? 19 Q. Mr. Reich, did you also prepare a document that
20 ANSWERS BY MR. REICH: 20 was submitted to the -- it's labeled as CSI Exhibit Number 4,
21 A. Yes, I did. It was -- it was -- we prepared it 21 June 13, 2019 submittal of May 31, 2019 technical report and
22 as ateam, so we prepared it together with the same members of |22 large lot, Village A map?
23 the July 3rd report. 23 A. Yes. We prepared that report in May of 2019 in
24 Q. And is the rebuttal report a true and correct 24 order to -- that was kind of the beginning -- our initial
Page 14 Page 16
1 summary of the team's conclusions regarding the -- the report | 1  presentation of our conceptual model. So to look at the
2 submitted by the other parties and their conclusions to the 2 availability of water in the Coyote Spring Valley, you know,
3 State Engineer's five questions for this hearing? 3 that was -- that was the initial report that where we
4 A. Yes,itis. 4 introduced a lot of the understanding that we have of the
5 Q. Allright. Thank you. 5 scientific information that we've assessed over the years --
6 Turning your attention to slide number 1, which 6 over the -- over the last couple of years.
7 is shown up on the screen. Mr. Reich, can you please explain | 7 So that -- that report was -- is -- [ believe
8 what you were tasked to do in this case? 8 that was May 31st; correct, of this year?
9 A. Yes. Stetson was originally hired in early 2018 9 Q. Yes, May of this year.
10 to look at the results from the Order 6255 and the Order 1169 |10 A. May of this year, yes.
11 pumping tests and then to assess the results of that and then |11 Q. If you could switch to slide 2. Mr. Reich, could
12 investigate more into the geology and the occurrence of |12 you please describe what the panelists are going to present to
13 movement of groundwater in the Lower White River Flow System. |13 us today?
14 We then proceeded to participate in some of the 14 A. Yeah, you know, we're also very appreciative of
15 public meetings that took place in 2018 and I believe early |15 the opportunity to present the findings to the panel. We've
16 2019 and as well as perform geologic investigations in the |16 really been able to, you know, get together I think with a lot
17 field itself. 17 of great resources that -- that have been able to form these
18 We went out and we visited -- we visited, we did 18 opinions.
19 some geologic mapping along some of the faults and formations |19 And so we're going to kind of walk through in a
20 that exist out there. We visited monitoring wells and |20 step wise fashion kind of the logic which has helped develop
21 production wells throughout the area. And -- and also drove |21  our opinion, we want to present that to you today.
22 through many of the different basins that comprise of the |22 You know, some of the issues -- and not
23 Order 1303 administrative basin. 23 necessarily issues, but some of the factors that we really
24 One of the field trips we met earlier this year 24 come to understand is presented in this outline. And that's
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1 really -- you know, starting with the basic understanding of | 1 the geologic units and the extent of the -- of the regional

2 the geology and the geologic structure of the area and how | 2 aquifer, carbonate aquifer in eastern Nevada and for -- for,

3 that affects the occurrence of movement of water. 3 you know, for purposes of today I've identified where Ely is

4 You know, we -- we really took the order very 4 up in the north. And you can see the boundary starting from

5 seriously and -- and we went out and looked for new data. So | 5 Ely coming down towards Lake Mead and the area.

6 that's when we worked with Zonge International to go outand | 6 That's the -- we call that the modified Colorado

7 do geophysical investigation. That geophysical investigation | 7 River Basin. We -- we relied on the State Engineer's

8 that we'll discuss is -- is -- has really provided a lot of | 8 description and list of basins and his basin identification

9 information that allows us to confirm some of the other data | 9 map. And those would have been concluded, Cave and Dry Lake
10 that's been presented by others. 10 in that -- in that lower -- or in that Colorado River basin as
11 So, you know, I think a lot of the folks that are 11 defined by the State Engineer.

12 more technically based have heard about Page and other |12 We also wanted to show you where -- where the
13 geologists who have really been working in the area over the |13 White River Flow System is. So again, you know, we're today
14 last 20 or 30 years that have formed geologic maps or cross |14 talking about Order 1303 administrative basin. And what we're
15 sections. 15 looking at here, you can see the boundary within the screen a
16 So -- so as we talk about how structure controls 16 little bit better.
17 the occurrence of movement and water, it's really important |17 What that boundary is of the entire Lower White
18 for us to go out there and to perform this geophysical |18 River -- of the White River Flow System. And then finally, on
19 analysis. So we're going to talk about that. And then how |19 top of this we want to show you of course where we are today
20 that moves into the movement of water. 20 and what we're going to really focus our discussion on.
21 Again, some of the things that we're going to 21 You know, it's important for me to show you this
22 talk about are the heterogeneity of the aquifer, how the |22 because these are the -- these are the units, this is the
23 structures affect that aquifer and then move into climate and |23 area. And every -- I think that we need to look at the large
24 alittle bit about how the climatic signature is seen and how |24 conceptual picture of the entire carbonate aquifer so that we
Page 18 Page 20

1 that's a common feature in a lot of the groundwater levels. | 1 can talk specifically about what we're going to address today,

2 So we're going to go through. And I know a lot of the staff, | 2 and that's that flow in the middle of the White River Flow

3 alot of us have all looked at these groundwater levels for | 3 System.

4 many years. 4 So together we can see that, you know, that we

5 But, you know -- and I think germane to this 5 have different boundaries and different extents that we're

6 hearing today is what -- what have we learned since the end of | 6 going to talk about. We're also going to focus in too on --

7 the Order 1169 tests? What have we learned since -- since the | 7 as you can see I've identified this cross section EE.

8 reports were submitted in June of 2013? 8 So as we go through today the cross section EE,

9 So we're going to talk about that. And then we 9 which was -- or EE prime, I should be more exact, is -- is
10 want to wrap that up into a conceptual model. So in orderto |10 information that was published by Rowley again in 2017, which
11 --to really provide the -- the State Engineer with the |11 also sets up some of the understanding and ideas of structure
12 information he needs to make decisions. 12 in the area.

13 We want to wrap that into the conceptual models 13 Q. Mr. Reich, you've been talking about a series of

14 and the groundwater budget and then -- and then summarize our |14 slides labelled slides 3, 4, 5 and 6; is that correct?

15 conclusions. So that's kind of a short overview of what we'd |15 A. That's correct. I -- 6 is the summary of all the

16 like to talk about today. 16 different basin boundaries -- or slide 6 is a summary of all

17 Q. If we could turn to slide 3. Mr. Reich, can you 17 the different basin boundaries that we put together.

18 describe what we're looking at in slide 3, please? 18 Q. Ifyou could advance to slide 7?

19 A. Yeah, slide 3, and hopefully it comes out better 19 A. Soslide 7 is a blowup of the Lower White River

20 on your screen than it does on the projector, but, you know, |20 Flow System. And if you look on your -- if you look on your

21 what this is, a lot of the work that we based was -- was from |21 screen you can see that I've really -- we've generalized it,

22 arallyin 2017. 22 there's different units and there's different ages of

23 And we talk about that a lot in our report, but 23 formations.

24 what I really wanted to do was to -- to use this slide to show |24 And what's important in here that we wanted to
Capitol Reporters (5) Pages 17 -20

775-882-5322

SE ROA 52965

JA_17362




DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

- Vol. 1

DIVISION OF WATER RESOURCES September 23, 2019
Page 21 Page 23
1 point out was the -- the carbonate aquifer and the carbonate | 1 how you move across cross section EE prime, the relationship
2 where it outcrops. So this is a surface map. So, youknow, | 2 between the different geologic lithologic units and the
3 when we look -- if you look across that cross section EE you | 3 faulting, so...
4 can see on the left that blue section along the top, that's -- | 4 Q. If we could advance to slide 9, what does this
5 that's a sheep range, and we're going to talk a little bit | 5 show us, Mr. Reich?
6 more about that today. 6 A. Well, you know, I keep talking about this idea of
7 So the sheep range is a -- is a carbonate 7 a--ofaconceptual model. And -- and when -- when we do
8 aquifer. The basin fill material is that yellow. There's | 8 in-house -- and every basin that we worked on we always tend
9 volcanic formations that we talk about that are located | 9 to put -- we always put together a conceptual model.
10 further in the north, that's represented by the pink. 10 A conceptual model is important for us to
11 And then, you know, there's some older 11 understand, you know, where the water occurs, how does a
12 sedimentary, you know, plastic rocks that are shown in brown, |12 recharge occur, where may there be evapotranspiration,
13 which are down closer towards the -- the downgradient portion |13 groundwater outflow. So -- so this is -- this is just a
14 of the Lower White River System Flow System down towards the |14 conceptual model, it's our general understanding of where
15 Lower Moapa. 15 we're going to start from in order to talk about, you know,
16 Q. Ifyou could advance to slide 8. Mr. Reich, what 16 how we can account for the different flow.
17 are we looking at here? 17 So -- so as you see in this we have -- we have
18 A. Well, slide 8, I -- I mentioned earlier before 18 these different layers, these lithologic units as you go from
19 there was that cross section of E -- of EE prime that was |19 the bottom to the top. And -- and what those are are really
20 presented by Rowley. So the purpose of presenting this cross |20 different sequences of carbonates.
21 section is to -- is to give an understanding of some of the |21 In general, they're older -- older carbonates on
22 different both faults and structure that exist within the |22 the bottom, you know, and they -- and they move up to younger
23 Lower White River Flow System, specifically associated with |23 carbonates on the surface.
24 that EE prime cross section. 24 And they're -- they're -- you know, I always like
Page 22 Page 24
1 So if you start on the left near EE you can see 1 to go back. Itry -- I don't want to get too longwinded on
2 the sheep range up top. And then as you go across later on | 2 the historical geology section, but I think in terms of why
3 this morning we're going to talk about thrust faults, the | 3 we're here today, it's important to understand, you know,
4 faults that have the -- it's identified there right near the | 4 those older formations on the bottom are 500 million years
5 elbow range, there's a gas peak thrust, we want to talk about | 5 old, they started 500 millions years ago and a lot of those
6 that. 6 carbonates were deposited during the Paleozoic period.
7 And then as we move across there's more types of 7 And then -- and then after they were deposited we
8 normal -- normal faulting which is associated with extensional 8 had different forms of tectonics that affected those. So we
9 tectonics. So each of these different ideas we're goingto -- | 9 had -- we had compressional tectonics that happened, you know,
10 we're going to touch on how today in terms of how they affect |10 140 million years ago, those compressional tectonics formed
11 the occurrence of movement of water. 11 thrust faults and thrusts -- we were -- we were pushing --
12 What was important to slow on this slide is 12 and, you know, in the basic form we're literally pushing some
13 really -- I mentioned in our introduction about doing the |13 rocks on top of the other and that's where we get some of
14 geophysics, so where it's labeled as CSAMT, that's a control |14 these thrusts faults.
15 source geophysics method that we use to identify some of these |15 And that's depicted by the gas peak thrust fault
16 faults that were introduced by Rowley. So --so--and |16 on the left. So -- so that fault itself was more than -- was
17 others, but they're summarized by Rowley in his report. |17 approximately 140 million years ago.
18 But again, it's really -- what we wanted to do 18 And then as the system -- or as time went on,
19 was to go out and use these geophysical techniques in orderto |19 what we see today is really a -- a result of the basin and
20 identify, you know, A, that they exist and where they existed. |20 range extensional tectonics. And so the extensional tectonics
21 So -- so again, that's -- those two arrows kind of point to |21 is really what pulled some of these formations apart. And
22 the extent of our survey. 22 that pull apart of that extensional tectonics created what we
23 Also, we put on this the location of the Muddy 23 call normal faulting.
24 River Springs area to give you an understanding of, you know, |24 And then normal faulting is identified in this
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1 figure. So we have older compressional faults, whichisa | 1 how these faults can help us determine that direction of flow
2 thrust fault. We have newer normal faults, whichis an | 2 and the occurrence of flow in the area.
3 extensional environment. And then approximately about 10 | 3 Q. Mr. Reich, you've been just now describing a
4 million. So those started about 20 million years ago, 4 slide marked number 10 labeled preferred flow paths along
5 those -- those extensional and normal faultings. 5 exceptional faults; is that correct?
6 And then about 10 million years ago, you know, is 6 A. Yes,itis.
7 really -- really the beginning of the formation of the 7 Q. Did you see evidence of preferred flow paths
8 mountains that we see today where they were up —- or they were | 8 within -- in wells within the Coyote Springs Valley?
9 -- they were turned and erosion occurred and the basin flow | 9 A. Yeah, we investigated the -- the pump test of
10 started to occur. 10 different wells in Coyote Springs Valley and you can see
11 So -- so that's kind of a, you know, a short, 11 faults -- wells that are located, you know, close to faults
12 very short history of -- of some of the geologic processes |12 have a very high production rates where faults by some -- by
13 that have occurred since about 500 million years ago. |13 some other wells have lower production rates.
14 Q. Mr. Reich, you mentioned thrust faults and normal |14 We also looked at, you know, changes in water
15 faults. Why are these faults important? 15 levels across those faults and how there may or may not be
16 A. Well, you know, we largely relied on a 16 impact, you know, as -- from pumping on one site compared to
17 description by Rowley, you know, who went through and, you |17 water levels on the other site.
18 know, did kind of a comprehensive analysis on the relationship |18 So there's -- so there's different evidence that
19 of how these faults are with the occurrence of water. 19 we've used to, you know, we can -- that we've used to observe
20 So in a -- in a compressional fault or in a 20 the impact of those faults.
21 thrust fault there's a lot of forces that really push -- push |21 Q. You've mentioned a few times that your analysis
22 these different formations together and then they tend to be |22 started with the faults that were described by Rowley. What
23 tighter and less permeable. 23 did you do to -- to further analyze those faults?
24 In extensional faulting we tend to have a little 24 A. Well, again, it was -- it was important for us in
Page 26 Page 28
1 Dbit more of a pull apart and it creates different zones. We | 1 order to provide the information to the State Engineer of how
2 create a core zone, and that's depicted by the red here and | 2 we view the conceptual model, the location of these faults
3 that's a -- kind of a fault. We would get deposits of gouge | 3 becomes very important. Not only the location but just the
4 and so forth that's in the center of the fault. And then we | 4 existence themselves.
5 also get damage zones along the side. So you can imagine, you | 5 So in order to verify their extension and their
6 know, we have these extensional forces, things are turning and 6 location we -- we employed Zonge International to perform a
7 twisting and pulling apart. And then along the sides youcan | 7 geophysical investigation of the area to identify and locate
8 get this -- this kind of damage area. And that's depicted by | 8 those faults. And -- and here today Mr. Norm Carlson who's
9 the green. 9 our chief geophysicist has come to help explain that -- the
10 And according to Rowley what we see is where the |10 survey that was performed.
11 damage zones are and carbonated records the -- it provides for |11 Q. Good morning, Mr. Carlson.
12 kind of preferred pathways, higher permeabilities along those |12 ANSWERS BY MR. CARLSON:
13 damage areas. And -- and in essence also the -- the flowina |13 A. Morning.
14 perpendicular manner across the fault, that tends to be |14 Q. If you could advance to slide 11. Mr. Carlson,
15 impeded because of the fault gouge that exists along that |15 could you please describe for us the geophysical survey that
16 fault. 16 you were engaged to run?
17 So we have both, you know, this kind of preferred |17 A. Yes, we were -- we were contracted to run a
18 pathways through this damage zone which tend to see some -- we |18 resistivity survey called CSAMT. Resistivity information is
19 see some of the higher transmissivities and higher values of |19 very useful because different materials conduct electricity
20 productivities of the wells in these damage zones. 20 differently.
21 And then -- and then a perpendicular direction we |21 So core spaces in a material in a rock affect the
22 see more of a -- they can act as barriers or they're -- or |22 resistivity. The fluid that's in the core spaces affects it,
23 they're, you know, some -- some type of barrier to that flow. |23 the TDS of the fluid affects it, temperature, these all affect
24 So it's important to understand, you know, really 24 the resistivity of the subsurface. By making measurements of
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1 the resistivity it helps us understand what's down there. Is | 1 give you a kind of a physical layout of everything. In the
2 there water present, is it absent, is it high TDS, and so on. | 2 upper right is -- it's labeled transmitter source. What we do
3 The -- there are a lot of methods you can use to 3 islay out a long insulated wire on the ground. It might be
4 measure resistivity in the subsurface. And the one you choose | 4 4,000 or 5,000 feet long, just -- just literally laying on the
5 to use depends on the -- what the surface environment is, how | 5 ground. And then it's grounded HN with a bunch of metal
6 deep you want to see, the background resistivities you might | 6 stakes or metal plates so it has good electrical contact with
7 encounter, how much culture there is, are there pipelines, are 7 the ground.
8 there power lines? 8 We transmit an alternating current into that. To
9 So all of those affect which resistivity method 9 get deep data we transmit it at a lower frequency, say about
10 youuse. There are of course other geophysical methods like |10 one hertz so it's changing polarity once every second. And
11 seismic and gravity, those -- those are measuring different |11 for the shallow information we go to high frequency. And
12 physical properties of the subsurface. 12 that -- for these surveys it was 8,192 hertz. Soit's
13 But since groundwater affects the resistivity so 13 alternating polarity 8,192 times per second.
14 much, that's one of the reasons why we use resistivity methods |14 So we measure a whole suite of frequencies and
15 in both the vast majority of our groundwater work. 15 then use that to calculate a resistivity at all these
16 The CSAMT stands for controlled source 16 different depths.
17 audiofrequency megnetotellurics, which is why you never see |17 Q. If we could advance to slide 12. Mr. Carlson, is
18 that written out. You see CSAMT. The CS -- well, CSAMT is |18 this type of geophysical survey accepted by the scientific
19 kind of a subset of -- of a method called magnetotellurics. |19 community as a valid tool to map the subsurface?
20 And the idea there is that you measure an 20 A. Yes. Actually the -- for example, the Rowley
21 electric field on the ground and you measure the magnetic |21 report, the 2017 report and the map and such that everybody
22 field on the ground at the same location. And if you do this |22 relies on so much, that report includes more than 20 lines of
23 at different frequencies you can calculate a resistivity at |23 AMT data, the -- the audiofrequency magnetotellurics, which is
24 different depths. 24 exactly what we did from at least five different valleys.
Page 30 Page 32
1 The CS in CSAMT means controlled source. And 1 Most of that is work done by the USGS.
2 that -- that means that we actually transmitted the signal | 2 They happen to use a different equipment system
3 that we were measuring. Put out the motor generator set and | 3 than we did. So they transmitted some signal and then they
4 the transmitter equipment and transmitted the signal. 4 also measured the naturally occurring signals.
5 Sometimes you'll see it labeled as just AMT, audiofrequency | 5 Our -- our own experience with geo -- well,
6 magnetotellurics. That implies that you're only measuringa | 6 geophysics in general, we've been in business for 47 years,
7 certain frequency range. 7 you know, I looked back at the records, in the past ten years
8 You can also forget about the use of a 8 we've done about 1600 different geophysical surveys, gravity,
9 transmitter and you just measure the naturally occurring | 9 seismic, CSAMT, MT magnetics. Out of those 1600 surveys about
10 electromagnetic signals that are generated by lightning on the |10 350, 360 of them were CSAMT or MT, this magnetotellurics. So
11 other side of the planet literally and by the solar storms |11 it's a -- as I say, commonly used method, particularly in the
12 that are affecting the upper stratosphere, there's these EM |12  minerals.
13 fields going on all the time. 13 And we've been doing this specific kind of survey
14 So you can either measure those, make that your 14 for about -- about 38 years since we started building
15 source or you can put out your own source which you have |15 equipment for it.
16 control of. And that's what we did for this survey. 16 On the next slide, slide 13, this is a list of
17 The CSAMT method was first developed 17 some of the other groups in most cases national agencies that
18 theoretically back in the mid-'70s and became commercially |18 use our equipment and do CSAMT and things like that. So the
19 available as a tool back in the early '80s. 19 USGS has several surveys, several systems. Sandia, Idaho,
20 Since that time, it's -- it's used most commonly 20 Lawrence Livermore, all the national laboratories.
21 in minerals exploration because it has very good lateral |21 We sell the equipment to government agent --
22 resolution. And then the last 20 years or so more and more in |22 foreign government agencies, they use them in their -- their
23 the groundwater and geothermal fields. 23  equivalent of the USGS in their countries. And then many
24 The bottom part of this slide is a sketch just to 24 private mining companies and groundwater companies and
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1 environmental firms use the equipment as well, so... 1 surface.
2 So it is indeed a well-established tool, very 2 Up on line A, A ran across a small kind of
3 well-accepted peer -- peer-reviewed results, everything. So | 3 isolated sort of island of limestone, that's that blue, it's
4 it's -- it's not a -- it's not a black box kind of secret 4 labeled MD. And then line B right at the very nose of the
5 proprietary thing that gives you wonderful results. 5 Arrow -- Arrow Canyon Range ran over a little bit of
6 Unfortunately, because of the money involved and 6 limestone, same -- same unit.
7 the oil and minerals, you get a lot of black box geophysics. | 7 And then line C is in -- as I said is entirely
8 But this is -- this is definitely not black box, well 8 over basin fill. The dotted lines that you see there are
9 reviewed, peer reviewed, plus we paint our boxes white, so... 9 faults as shown on the Rowley map. So we have on -- on the
10 Q. Ifyou could advance to slide 14. Mr. Carlson, 10 west running right through the labeled line B there you can
11 what did you do in the Coyote Spring Valley? 11 see a dotted line fault.
12 A. Yes. In Coyote Spring, in 2019 specifically, we 12 Parallel to that is a blue line on the Rowley map
13 ran three survey lines. The station spacing along the lines |13 that indicates a -- sort of a secondary, a less important
14 was 200 feet. So every 200 feet we were making measurements |14 fault right up against the limestone. As we move further east
15 of those electric and magnetic fields at a variety of 15 we see another fault parallel to the first one right -- right
16 frequencies. 16 on the eastern edge of the limestone.
17 So that -- and we covered 13.8 miles on those 17 Then we see what's probably part of a basin
18 three lines. So it works out to about 369 specific individual |18 bounding fault as we go further -- further, sort of about --
19 measurement points to give us resistivity at different depths. |19 first the east end of line B about a third of the way in.
20 Q. Could we advance to slide 15? Does this slide 20 Then on line C we crossed two faults that are
21 show those three survey lines? 21 oriented north, call it north 60 east. But all of those are
22 A. Yes, this is -- this shows the three survey lines 22 shown as dashed lines indicating that they're -- that's where
23 we did for Coyote Spring and sort of zero in -- sort of in the |23 the geologists have placed them based on what they can see on
24 center of Coyote Spring Valley. The very northern nose of the |24 the surface someplace else, but by dashing them they're
Page 34 Page 36
1 Arrow Canyon Range is just about dead center in this slide. 1 basically admitting okay, this is a good guess, but we -- we
2  Wedid lines A and B, those were east/west lines running at-- | 2 don't know. Those are all concealed faults.
3 running through there. 3 Q. Could we advance to slide 17? What does this
4 We've labeled only every fifth station on these 4 show, Mr. Carlson?
5 lines because you can't pack all the labels in there, it's | 5 A. These are the results in cross section form for
6 very tight spacing. Because one of our targets were faults. | 6 the CSAMT survey. This is the final result.
7 Sometimes faults or fault zones can be very narrow. Sowe | 7 So what we're looking at is along the top of the
8 needed good lateral resolution. 8 plot is the surface of the ground. And you can see it's basic
9 We had -- we couldn't put a station out once 9 -- mostly flat. And the station numbers, again, this every
10 every mile or once every half a mile because we may jump right |10 fifth one or tenth one is shown for clarity.
11 over a fault and never see it. 11 And then down the side we're looking at
12 Lines A and B were the east/west lines. As you 12 elevations. We're looking downward through the earth. If you
13 see there B is almost right in the middle. And line Cis |13 can see it on your screens, the elevation in feet is down on
14 oriented -- more of a different orientation. And that's |14 the left side and in meters is down the right side.
15 crossing the Pahranagat Wash where it sort of takes a bend |15 And then the color shading is the resistivity,
16 towards the southeast and goes on towards Moapa. 16 that's what the final computer model came up with for all of
17 In this next slide, which is slide 16, what we've 17 these measurements we made. We shade high resistivity
18 done is just overlay the line locations onto the Rowley map |18 material towards blue and we shade low resistivity, meaning it
19 for this area. And colors kind of fade out a little bit, but |19 conducts electricity better, towards red.
20 basically the bulk of the survey, most of lines A and B and |20 Though the first thing you notice on this
21 all of line C are over basin fill. 21 particular slide is that big block of blue sort of towards the
22 So everything is hidden, all the bedrock is 22 center of the line. That's where this line A crossed over
23 invisible. And that's -- that's the reason you do geophysics |23 that little isolated -- little island of limestone. And
24 is you're trying to see something that you can't see at the |24 limestone is often very high resistivity. It's -- so that's
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1 perfectly normal. 1 west end of line 1 does look like good data when we look at
2 As we go further towards the east you can see 2 all the stations individually. So we have faith on that end
3 some high resistivities, that dark blue on the very farend, | 3 ofit.
4 that's where this line crossed over a small outcrop dolomite. | 4 Out there on that very end around 1500 to 2,000
5 Good correlation what we do know at the surface at least. But | 5 we do see a fault that's not shown on the Rowley map. And
6 the rest of the line of course is just basin fill. 6 here I think we can go to line B, which would be slide 19.
7 If we could go to slide 18. All we've done here 7 So this is line B, this is the one that crosses
8 is sort of tilted the world for you. We have the Rowley map | 8 the nose of the Arrow Canyon Range. And they're -- as we
9 draped on top of the US digital -- USGS digital elevation map. 9 would expect nice high resistivities, dark blue right there in
10 So you get kind of a perspective. You can see how the data, |10 the center as we go over that -- that little nose of the
11 how the results line up with the map. 11 range. It looks very similar to the -- to line A. We see low
12 And we can see the -- the blue high -- high 12 resistivities on either side of it. That's -- that's all
13 resistivity feature right in the middle lined up nicely 13 quite good.
14 crossed over that little island of limestone. And the blue on |14 One thing to notice though is on this map the
15 the east end where it crosses a little tiny nose of the 15 eastern concealed -- the fault that was east of the -- of the
16 dolomite sort of crossing over in high resistivity ground. |16 blue, the high resistivity stuff on line A, it was quite a
17 And then out in the basin we see some more low 17 ways away from it on this line, it is actually right up
18 resistivity values, the yellows and reds. And what we've also |18 against it. Which made sense and looks like a fault to us.
19 puton here is the -- what's -- what's on here is where Rowley |19 There's also a fault shown on the western edge of
20 put those faults, these dotted lines. The solid line farthest |20 that blue nob. And that makes sense to us, that looks like a
21 to the west is the highway, so don't -- don't interpret that |21 fault too, there's big change in resistivity as you go from
22 as a fault. 22 west to east. The Rowley map also has a concealed fault about
23 And we see good agreement with what we see on the |23 a quarter of the way from the western end of the line kind of
24 ground. We see interesting things in the data. For example, |24 out there in the middle of nowhere.
Page 38 Page 40
1 in that basin fill you can see that -- we see a lot of low | 1 We don't see a fault there. We think -- we think
2 resistivity material, which would -- you know, if you were | 2 that fault is -- is misplaced and should be further west.
3 interpreting this brine we'd say that's -- okay, that's basin | 3 Actually around station 2000 on this in the deep data you'll
4 fill or that's some of the volcanics, some water present, | 4 see a change from -- from sort of medium to dark blue towards
5 things like that. 5 green. That indicates to us a fault out on this west end of
6 You can see that -- if we look on the west side 6 line B.
7 versus the east side of that central limestone island the two | 7 Rowley's map, if we jump to the eastern side of
8 sides are different. We see two -- two distinct layers on the | 8 the -- of the nob Rowley's map shows a concealed fault there
9 east side and then those low resistivities, all that 9 right about halfway between the nob and the east end of the
10 conductive material kind of thickens and plunges as you get |10 line. And we would put that fault based on the changes in
11 towards that basin valley fault. 11 resistivity as you go from west to east about 500 to 1,000
12 On the west side we see weakly two layers. And 12 feet further west. Otherwise it's well placed. You can see
13 one of them drops off fairly deep and the other stays 13 where the -- the resistivities change from fairly dark blues
14 horizontal. It's a little hard to see on this screen but 14 to light blues and then to greens, that's where we see that.
15 probably easier on here, but towards the end of the west line |15 Q. If we could advance to slide 20. What does this
16 around stations 1900 to 2500 or so there's some construction |16 show, Mr. Carlson?
17 going on for -- for Coyote Springs and the data was -- was |17 A. Yes. This is similar to the line A, that line A
18 affected by what we call cultural effects. Anything out there |18 plot that just draped the Rowley map onto the digital
19 that conducts electricity or radiates noise causes us 19 elevation file. So it gives you kind of a 3D perspective. So
20 problems. 20 we're looking -- looking to the north looking kind of downward
21 So there's a -- there's kind of a little tiller 21 as if we're a couple thousand feet in the air.
22 feature out there that looks unrealistic and that's because it |22 And you can see that the western fault on the
23 is unrealistic, it's -- it's the effects of culture. 23 Rowley map, that western dotted line running along the surface
24 The last 1,000 -- 1500 feet to 2,000 feet the 24 in the middle there, doesn't really line up with a change in
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1 resistivity. But the change in resistivity further to the 1 BY MR. HERREMA:
2 west around station 2000 or so is definitely there. 2 Q. Ifwe could advance to slide 22?
3 The -- the black dotted line on the Rowley on the 3 A. Slide 22 shows the line, seeing data with the
4 east side of that little nob does indeed line up exactly where | 4 perspective again. This time we're looking west, so north is
5 we would put it as a very significant fault. 5 to your right. We have the CSAMT cross section there and you
6 And then further to the east, that basin bounding 6 can see the dotted lines coming -- extending away from it in
7 fault that we saw just -- just saw a little bit of on line A, | 7 good agreement with those big changes from lighter blue to
8 we can see that kind of in the middle of the eastern half of | 8 darker blue. And then the Arrow Canyon Range, you can see
9 line B and very well-defined change in resistivity there. So | 9 that just above the cross section.
10 that fault is in good agreement. 10 But really the key point here is very -- very
11 So what -- what we're seeing is three faults on 11 good agreement with the Rowley interpretation of the area.
12 the Rowley map, two of which agree well with the CSAMT data |12 Again, this line crossed it off at all -- this is all. All of
13 and the western line should be moved further out to the west |13  the structure in geology is -- very good. Thank you.
14 to about station 1500 to 2000. 14 HEARING OFFICER FAIRBANK: Thank you,
15 Q. Advancing to slide 21. Does this show the 15 Mr. Carlson.
16 results of your work on line C? 16 BY MR. HERREMA:
17 A. Then -- yes, on line C, that's the one that runs 17 Q. Okay. Advancing to slide 23, what does this
18 in a different direction, it's kind of southwest up to 18 show, Mr. Carlson?
19 northeast, crosses Pahranagat Wash. And after it makes the |19 A. Yes. This -- this sort of summarizes our view of
20 Dbend there by the nose of the Arrow Canyon Range. 20 the faults after the CSAMT. Down here, this is the nose of
21 This is interesting in that it shows concealed 21 the Arrow Canyon Range that we've been talking -- talking
22 faults very well defined as we go from the west end of the |22 about, barely even visible and it doesn't really even show up
23 line towards the east down in the deep data we see the dark |23 on much of the topographic maps, is the little limestone
24 Dblues showing high resistivity and changes to light blues and |24 island that Rowley drew there. So this is line A crossing
Page 42 Page 44
1 then into greens. 1 that little limestone island.
2 The whole central section of this line is lower 2 And then extending on out, that's -- that's
3 resistivities, not as dark blue, not as -- more green. 3 probably the extension of the Basin Valley fault. Line B and
4 And then where Rowley puts a concealed fault as 4 the nose of the Arrow Canyon Range.
5 we move further east we see a big change to the darker blues. | 5 Rowley had faults extending from this side on up
6 So the -- the agreement on this line between 6 and out and then another fault extending up here. And then
7 CSAMT and Rowley are very good. Plus we see that the whole | 7 that secondary fault, the one shown in blue extended up to
8 central section of this line, which is actually a couple of | 8 about here and stopped.
9 miles is lower resistivity than the ends of the line. 9 What we see is a very narrow band of high
10 Basically what we see often in large fault zones 10 resistivities between these -- from here to here with the
11 and we've seen this type of thing in the Horst and Graben-type |11 faults right up against the high resistivity line.
12 structures. So the western third of this line and the eastern |12 So don't see a fault out here. But as you
13 third are the Horst -- part of the Horst and Graben in your |13 recall, on line B and the little more weakly on line A you saw
14 geology. And the central section is the down dropped lower |14 a fault out here on the west end.
15 resistivity. Or it's a very broad fault zone. 15 This orientation when you line up the fault we
16 HEARING OFFICER FAIRBANK: Ms. Caviglia? |16 see here and the one you see here is almost identical to the
17 MS. CAVIGLIA: Hearing Officer, Justina Caviglia |17 orientation of these two, which is about north 30th west,
18 from NV Energy. Do we have a pointer or something that's |18 north 30 west. And then the other fault that we saw in Rowley
19 easier to follow the map section? It's hard -- 19 intersected line A up here where we crossed a little bit of
20 MR. CARLSON: I forgot mine today. I'm sorry. 20 dolomite and intersected line B down here. There's no
21 MR. ROBISON: I have two and four dead batteries. |21 outcrop, but a very nice change in resistivity.
22 HEARING OFFICER FAIRBANK: I will take thatasa |22 Q. MTr. Carlson, if there's anyone who might wish to
23 no. But thank you. 23 read the transcript of this proceeding later, could you
24 24 please --
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1 A. Oh. 1 those faults has shifted significantly west of where Rowley
2 Q. -- when you're using the pointer just describe on 2 putit.
3 the figure what you're pointing out? 3 We see other weakly -- weakly apparent faults,
4 A. Right. Sorry. So, the -- and we've shown our 4 but the main ones that we're worried about would cross line A
5 faults where we place them as dashed lines. We know -- we | 5 and B, in particular the far western fault is the Rowley fault
6 know where they are next to the -- next to the limestone, we | 6 that shifted quite a ways west.
7 can see them in the data in between the lines. We dashed them | 7 And line C was in very good agreement with the
8 because we're assuming they go there. 8 Rowley map. Those were our summarized results for CSI.
9 And on line C in the lower right of the slide you 9 Q. Thank you, Mr. Carlson.
10 can see line C crossing two Rowley faults, those faults are |10 Mr. Reich, as part of your team's work, did you
11 shown as dashed black lines. And again, those occurred right |11 review the climate and precipitation in the Lower White River
12 where we see them. 12 Flow System?
13 Also on the map we see well locations. We have 13 ANSWERS BY MR. REICH:
14 MX-5, which is -- you can see in aerial photos and it's almost |14 A. Yes, we did. One of the -- one of the things
15 exactly on top of one of the faults, the eastern fault. 15 that | mentioned earlier before was the impact of climate.
16 CSI-2, which is very, very close to the same fault. And then |16 So one of the -- one of the things that I asked
17 CS-1 -- CSI-1 is in between two -- two faults out in the |17 Ms. Molly Palmer to do was to review the available data that
18 middle sort of near the golf course on this slide. 18 we used to characterize the climactic conditions in the Lower
19 MR. TAGGART: Madam Hearing Officer, is there an |19 White River Flow System. So maybe -- maybe Ms. Palmer could
20 exhibit to reference for this slide? 20 help explain a little bit about what we -- what we found.
21 MR. HERREMA: Mr. Taggart, if I can direct your |21 Q. Okay. Advancing to slide 25. Ms. Palmer, can
22 attention to the upper right-hand corner of the slide it's got |22 you tell us what data you looked at to characterize climate in
23 areference. And each of the slides have references from |23 the Lower White River Flow System?
24 where this information is taken from. 24
Page 46 Page 48
1 MR. TAGGART: We can't find this in Exhibit 2, 1 ANSWERS BY MS. PALMER:
2 so.. 2 A. Yes. There are two maps on this slide, the small
3 HEARING OFFICER FAIRBANK: Mr. Taggart, I believe | 3 map in the upper right corner is showing the climate divisions
4 it's also maybe at CSI, Exhibit 13. 4 for the state of Nevada. There are four divisions as defined
5 MR. TAGGART: Thank you. 5 by the National Oceanic and Atmospheric Administration which
6 MR. HERREMA: Thank you, Ms. Fairbank. 6 defines climate divisions in the United States.
7 BY MR. HERREMA: 7 So the Lower White River Flow System is shown on
8 Q. Mr. Carlson, moving to slide 24, what does slide 8 both maps. And you can see that it's located mostly within
9 24 show us? 9 division 4, which is the southern extreme climate division.
10 A. Yes, slide -- slide 24 is a list of the 10 NOAA maintains climate records for the climate divisions that
11 summarized results of the CSAMT survey. First of all, the |11 date back to 1895.
12 CSAMT data did show good valid realistic results. 12 They're also showing a single point station in
13 During the course of the survey the equipment 13 Pahranagat Valley for -- which we're showing that one because
14 does -- does its own internal checks every time it sets up at |14 it's upgradient of the Lower White River Flow System. It has
15 astation. The field critique can see the data coming in so |15 data going back to 1964.
16 he knows if a wire is suddenly broken and things like that. |16 In general, for each climate division, the
17 We didn't experience any equipment problems. No |17 records in that division are based upon records at individual
18 unusual weather conditions, thunderstorms of course with all |18 stations in that division throughout history.
19 the lightning really -- really drive us crazy. 19 And as I said, for the division before goes back
20 We had no weather problems, no equipment 20 to 1895. In general, the precipitation stations that are
21 problems. So we look at this dataset as -- as a good 21 located in the Lower White River Flow System are at lower
22 realistic valid dataset. And the data seemed to be providing (22 elevations, typically less than 5,000, more like 2,000 and
23 us with specific locations for faults that were identified as |23 3,000 feet on the valley basin floor, not up in the
24 concealed on Rowley. It also indicates that at least one of |24 mountainous areas.
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And we reviewed all of the precipitation stations
from the Lower White River Flow System. There are no
long-term stations that are located at high altitude in the
basin.

Q. Ms. Palmer, could you speak up just a little bit
so the reporter can hear you?
A. Yeah, um-hum.
Q. And I believe you used an acronym in your -- in
your summary, NOAA, could you describe for the reporter what
10 that stands for?
11 A. Yes. That's National Oceanic and Atmospheric
12 Administration.
13 Q. Thank you. Advancing to slide 26, Ms. Palmer,
14 what -- can you describe the data that's displayed on this
15 slide?
16 A. These are two graphs that show cumulative
17 departure for the two climate records that I discussed on the
18 previous slide. Both graphs show in blue bars the annual
19 precipitation, the top is showing you the annual precipitation
20 on a calendar year basis for the division 4 climate division.
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BY MR. HERREMA:

Q. Please continue, Ms. Palmer.

A. Thank you. So the black lines are cumulative
departure from mean. What they show are that when there is an
increasing slope that indicates a wetting trend and when there
is a decreasing slope there is a drying trend.

So we can point out a few features of the
climatic trends on the top graph. You can see that there is
approximately a 30-year drying trend that starts in about 1945
to 1975, you can see that the line declines on the top graph.

You can also see some shorter increasing wetting
trends where the vine has an upward slope. That occurs for
about a ten-year period in the early part of the graph and
then again from about a 20-year period from 1967 to about 1985
-- sorry, that's a ten-year period there.

And so that tells us how the precipitation
changes over time.

Q. Okay. If we could advance to slide 27,

Ms. Palmer, could you describe the data shown on this slide?

A. Yes. The top graph is a repeated graphic from

21 The lower graph is showing you the annual 21 the previous slide 26 and just a cumulative departure from
22 precipitation on the calendar year basis for the Pahranagat |22 mean curve for the climate division 4.
23 Wildlife Refuge Station. And the blue bars as I said are |23 The arrows show you the period of record that has
24 total precipitation per year. 24 been blown up and shown on the bottom graph. The bottom graph
Page 50 Page 52
1 The straight line should be sort of like a red or 1 is showing you monthly precipitation records for the extreme
2 pink color is showing you the average annual precipitationon | 2 southern climate division 4.
3 acalendar year basis for the period of record for each | 3 So it starts in January 1998 and goes through
4 respective record. So the top one is the average forthe | 4 December of 2018. And it's showing you the monthly total
5 division 4, the lower bar -- the lower average is for the | 5 precipitation for that climate division.
6 Pahranagat Wildlife Refuge Station. 6 You can see that there are some months that have
7 And the black curves that you see are what we 7 significant amounts of precipitation. For example, in early
8 refer to as cumulative departure from mean. And those lines 8 1998 there's one month that has more than four inches per
9 track the deviation from average over the period of record for | 9 month. You also see months with bottom precipitation in 1998,
10 each respective record or station. 10 2004, 2005 and 2010.
11 And the black lines, the cumulative departure or 11 HEARING OFFICER FAIRBANK: Mr. Donnelly?
12 CDM curves are extremely helpful for characterizing trends in | 12 MR. DONNELLY': Thank you.
13 the basin. Trends in precipitation as we look -- 13 HEARING OFFICER FAIRBANK: Piease state your name
14 MR. TAGGART: We're going to lodge an objection |14 for the record, please.
15 to the expert conclusions by this witness. We think it's |15 MR. DONNELLY:: Patrick Donnelly, Center for
16 improper for her to describe facts and data without any |16 Biological Diversity for the record. The previous slide's
17 interpretation of this would require an expert opinion and -- |17 data is quite different from what's in the filed report. On
18 HEARING OFFICER FAIRBANK: Your objection is |18 the second chart displayed in the previous line. That's a
19 noted and we'll go ahead and allow the testimony and the State |19 different chart that's not in the filed report.
20 Engineer will assign the value based upon the decisions that |20 HEARING OFFICER FAIRBANK: Thank you. We'll note
21 were made at the hearing on the voir dire of witnesses and |21 that.
22 it's recognized that Ms. Palmer's not -- has not been admitted |22 BY MR. HERREMA:
23 as an expert in these particular matters. 23 Q. Turning to slide 28, Ms. Palmer, does this slide
24 24 accurately summarize the data being collected?
Capitol Reporters (13) Pages 49 - 52

775-882-5322

SE ROA 52973

JA_17370




DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES - Vol. 1
DIVISION OF WATER RESOURCES September 23,2019
Page 53 Page 55
1 A. Yes. The data that we collected was for -- we 1 would be the effect at a spring located the distance of
2 used this -- the division 4 climate data to characterize 2 Pederson Spring from those two pumping centers.
3 precipitation in the Lower White River Flow System. 3 The relationship that the equation gives us is
4 We showed two cumulative departure from mean 4 drawdown, pumping rate, what's also needed is the
5 graphs to show the trends, wetting and drying and normal over | 5 transmissivity and the storage and time.
6 the period of record at those stations. We showed that there | 6 If one piece of that is missing you can solve for
7 were wetter than normal conditions occurring in 1998, 2004, 7 the other pieces in the equation. The assumptions though make
8 2005 and 2010. 8 in very, very simple, it needs to be a homogeneous aquifer,
9 And we also note that there was a downward trend 9 infinite, no boundaries, uniform thickness and no recharge
10 in 2006 to 2014. And the monthly data showed us that |10 from any source, that the well is fully penetrating, that the
11 precipitation primarily occurs during the winter months. |11 screen interval is open to that full saturated thickness.
12 Q. Thank you, Ms. Palmer. 12 And that the well is a hundred percent efficient.
13 Mr. Reich, in your introduction you talked about 13 It doesn't lose anything in the well drawer storage. And that
14 the movement of groundwater and the carbonate aquifer. Would |14 the potential metric surface is flat.
15 you elaborate on some of the hydrogeologic principles that you |15 This is a very idealized system in that all water
16 relied on? 16 pumped is from storage. And what it will give us is what the
17 ANSWERS BY MR. REICH: 17 shape of that cone of depression is that goes out into the
18 A. Yeah. In order to understand some of the 18 aquifer from a well pumping. So that's the beauty of this
19 hydrogeologic parameters that we talk about and that really |19 equation, though it's very simplified in its method.
20 control that occurrence of movement of water, Ms. Moran from |20 It helps us -- it conceptually see -- okay, well,
21 our office reviewed some of the available information that -- |21 what would happen if I don't know really how those faults are
22 that describes the -- the flow occurring. 22 behaving and if T don't really know what the recharge is and
23 So, for instance, we looked at a Theis analysis 23 everything else is the same, what is happening there?
24 just to understand what we might expect from impacts in -- in |24 What the map shows is we took the average, a
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1 asample case of something similar to the carbonate rock | 1 two-year average pumping rate for MX-5 location, which you'll
2 aquifer. 2 see over here. And it is pumping 5,217-acre-feet per year,
3 So I'm going to let Ms. Moran describe her 3 it's 11.5 miles away from the observation point, which is
4 findings. 4 around Pederson Springs or VH-4.
5 Q. Ms. Moran, we have slide 29 in front of us. 5 The other pumping well we're going to talk about
6 Could you please describe for us what this shows? 6 is at Arrow Canyon, and it will be pumping 3,000-acre-feet per
7 ANSWERS BY MS. MORAN: 7 year at over two years. And it is 2.5 miles away from an
8 A. Yes. Solwas asked to look at the Theis 8 observation point.
9 solution and look at probably drawdowns from a pumping well | 9 So with the Theis equation again we're just
10 within the Coyote Springs area and the -- the -- the -- close |10 looking at a simplified how that cone of depression propagates
11 to -- sorry, I got a little sidetracked. Close to Pederson |11 over time from that kind of pumping in an aquifer that's
12 Springs. 12 homogeneous across it.
13 So what the Theis solution is, it's a 13 The next slide, please. So the first well
14 nonequilibrium well equation. It was -- when it came on the |14 pumping, it's pumping the 5,217-acre-feet per year two years,
15 scene for hydrogeology in 1935 it finally answered some of the |15 11.5 miles away. It causes a drawdown, its cone of
16 major concerns that were at that time is how do you correlate |16 depression, you're only see half of that cone in this graphic.
17 drawdown in a well to the pumping rate? What does that mean |17 But that cone of depression is -- causes a .289 feet drawdown
18 and how does that characterize the hydraulic properties of the |18 at that observation point.
19 aquifer around it? 19 The next slide.
20 But it is a very simple equation, there's a lot 20 Q. Could you please -- sorry, for the record, just
21 of more complex equations that have grown out of it from then. |21 identify slide you were just speaking about?
22 But this is also the equation of the SeriesSEE used by the |22 A. Oh, thank you. So that was slide 30 that looked
23 Fish and Wildlife Service, so we decided to stay with the |23 at the well 11.5 miles from the observation point.
24 Theis equation looking simply at two wells pumping and what |24 The next slide, 31, looks at a well that is only
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1 2.5 miles from an observation point pumping less, butithasa | 1 It doesn't have to go as deep to retrieve that water to -- to
2 greater impact because of where it is in the cone of 2 pump it from a well. And with a lower storage you would get a
3 depression. So it's just 2.5 miles away. It's causinga | 3 deeper cone of depression.
4 .46 feet drawdown at that observation point. 4 Again, it's all about how the water has to come
5 The next slide. What's nice with the Theis 5 from somewhere to come out of the well. And it's coming from
6 equation is you can add different cones of depression 6 that generation of a cone of depression.
7 together. You can also put in image wells that could simulate | 7 So basically what I put together for this Theis
8 recharge or could simulate a boundary, but in this case we did | 8 equation is to explain how it works and then how different
9 not simulate any -- anything that would affect the cone of | 9 wells, different pumping rates, how that would affect at an
10 depression. 10 observation point.
11 So this has two wells pumping. You can see that 11 Q. Thank you, Ms. Moran.
12 the cone of depressions coalesce somewhere around the |12 Mr. Reich, turning your attention to slide 34,
13 20,000 feet or the 30,000 feet. But the -- the full drop at |13 can you describe what slide 34 includes?
14 the Pederson Spring observation point would be 0.74 feet. So |14 ANSWERS BY MR. REICH:
15 it sums the two together if it has no other influences. |15 A. Yeah, slide 34 is kind of a summary of the
16 Q. Here you're referring to which slide? 16 observations we've made of -- of the groundwater levels. I
17 A. I'mreferring to slide 32. 17 think we spent the last hour or so, you know, talking about,
18 Q. Thank you. 18 you know, some of the basic geology and the location of the
19 A. The next slide. So in summary of this simple 19 faults and the occurrence of movement and the hydrology.
20 equation, it shows the relative impact of pumping wells |20 So now that we've created that foundation we
21 located at different distances from an observation point. |21 wanted to move forward and apply that to the observations that
22 And it's based on that the aquifer's homogeneous, 22 we've seen in the water levels.
23 so it has the same value of transmissivity in storage thata |23 So -- so really, you know, if -- if -- and we're
24 well pumping about 1800 gallons per minute but only located |24 going to go through this in a second, but it's really kind of
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1 2.5 miles would have a greater impact at the observation point | 1 looking at different segments. We want to look what would
2 than a well that was located 11.5 miles but pumping a lot more | 2 occur prior to Order 1169, what did we see during 1169, what
3 in the 3200 gallons per minute. 3 we have seen since.
4 The two components that describe how the 4 So -- so before I do this I was wondering if [
5 aquifer -- how groundwater occurs and moves within the aquifer | 5 could present a demonstrative aid that might help everybody
6 of the storage and transmissivity, the occurrence is 6 kind of locate where they are with respect to each of the
7 storativity, it's the storage of water in the pour space and | 7 wells, because it gets -- it gets complicated with referring
8 how much water from that pour space will yield to awell. | 8 to different well locations.
9 That's what storage -- that storativity coefficient is. 9 MR. HERREMA: Ms. Fairbank?
10 What transmissivity is is the movement of water. 10 HEARING OFFICER FAIRBANK: That will be fine.
11 It's the saturated thickness times the hydraulic conductivity. |11 MR. HERREMA: We've prepared a figure that shows
12 So it describes how quickly water will move through the |12 the well locations.
13 subsurface. 13 ANSWERS BY MR. REICH:
14 When there's a higher T there will be a larger 14 A. Well, I think the one in your right hand would be
15 aerial extent but a shallower cone of depression because its |15 better for this conversation.
16 pulse can move out through the aquifer to retrieve water from |16 MR. ROBISON: Okay.
17 storage to supply it to the well. 17 MR. REICH: I wonder if it would be better --
18 When there's a lower T, it draws a -- a deeper 18 maybe a little bit closer over here. Because I don't want to
19 cone of depression and the cone of depression doesn't go out |19 block anybody's view.
20 as far. It's still the same amount of water coming out of |20 MR. ROBISON: This better?
21 storage, but the shape of the cone of depression is different. |21 MR. REICH: Maybe in just lean it up against --
22 Similarly with the storage coefficient, if you 22 without the easel maybe we could just lean it up against the
23 have a higher storage there will be a shallower cone of |23 tray towards the State Engineer.
24 depression because the water will be released from storage. |24 HEARING OFFICER FAIRBANK: Actually, I think if
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1 we could put it there, that way then it can also be viewed on | 1 talked about '04, '05 rainfall event. We can see that there's
2 the camera so individuals who are viewing from Las Vegasas | 2 areaction or a response in the groundwater level. In '05
3 well as on the internet can see. 3 there's a jump up. And then again, there's a further decline.
4 MR. REICH: Okay. If we just move it. The only 4 There's a -- there is a decline in the
5 problem is it blocks the -- so let me just -- let me do this. | 5 groundwater level until 2010. There's a small bump in the
6 What -- 6 water level due to the rainfall event in 2010. And then
7 MR. ROBISON: This way. Towards you. 7 average conditions -- what appear to be average conditions
8 MR. WILSON: Like this of. Perfect. 8 from say 2015 to the present.
9 MR. REICH: That's fine. So what I wanted to do 9 If we overlay that with the CDM curve that
10 is summarize how we bring things together. So maybe [ can |10 Ms. Palmer introduced, again, we see that same formation, that
11 show that in the next slide. 11 same characterization.
12 HEARING OFFICER FAIRBANK: If I may justask a |12 This particular graph, which is slide 36, shows
13 quick clarifying, this is a demonstrative of the different |13 again the -- the -- kind of the dotted groundwater level line
14 well locations within Coyote Spring Valley? 14 on the top is -- is the water level at MX-4, the solid black
15 MR. REICH: Coyote Spring and Muddy River area |15 line is the CDM curve that we introduced earlier.
16 and part of Garnet Valley in the southern portion. Soit's |16 The gray bars are annual precipitation. The blue
17 really -- it's a -- it's a -- it's just an accumulation or a 17 bars are monthly precipitation. And the -- the pink line
18 presentation of the location as we talk about it. 18 going across horizontal is the average of the period of record
19 Because, you know, I realize, you know, our staff 19 for -- for the precipitation at southern extreme division 4.
20 and our group is -- we get so involved in understanding where |20 So, you know, we see the same characterizations,
21 these wells are, but it's important as we go through this |21 we see -- again, back to '98 a response in the water level, a
22 discussion that we can see exactly where they're located. So |22 decline down to '04, '05 rainfall event response. And so
23 that's -- this is really just a demonstrative to -- to allow |23 there's a lot similarities between these two curves.
24 us to go back and reference exactly where wells are with |24 So we don't only see this in Coyote Spring
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1 respect to other well locations. 1 Valley, but we also see this in the Muddy River Spring area.
2 So what -- what we're looking at on the screen on 2 So we can do the same for EH-4. If you -- if you can see the
3 slide 35 is MX-4. So MX-4 is located about 300 feet away from | 3 chart, EH-4 is down near the -- near Muddy River Springs area
4 MX-5 pumping well. And you can see it on the demonstrative, | 4 and you can see that this also is showing the carbonate water
5 butit's in Coyote Spring Valley. So one of the things that | 5 level, the black line along the top, the hydrograph measured
6 we see in MX-4 water levels is its relationship to 6 in elevation on the right axis and then monthly precip.
7 precipitation. 7 So -- so we see almost an identical similarity in
8 So you can see Ms. Palmer described -- 8 [EH-4 that we just saw in the MX-4 well. And again, when we
9 characterized what the precipitation events have been inthe | 9 overlay that with the cumulative departure from mean and we
10 past. And what's remarkable here is when we see the 1998 |10 add annual precipitation, it's the same general, you know,
11 event, over four inches of rainfall. 11 trend that we see going on.
12 So on the left we have precipitation axis and 12 We have a high rainfall again in '98, some
13 measured in inches. On the right we have elevation. And that |13 decline, a response in '04 and '05 to a wet event decline, you
14 right axis relates to the hydrograph that we'll be discussing. |14 know, basically from '06 down to 2013, that's punctuated by a
15 We're going to go through a lot of these hydrographs today. |15 high rainfall event in 2010 and then average conditions from
16 And so the theme is always going to be the elevation and/or |16 '15t0'l17 -- or '15 to -- '15 to the present.
17 pumping in some cases or precipitation in other cases on the |17 So --
18 left axis. 18 Q. And, Mr. Reich, in regard to well EH-4 you've
19 But for right now the black line on the top is 19 Dbeen referring to slides 37 and 38; is that correct?
20 associated with the black axis on the right and the blue bars |20 A. That's correct. 38 meaning EH-4.
21 are associated with the precipitation axis on the left. 21 MR. TAGGART: For the record, we object. I don't
22 Again, 1998, we don't have data prior -- we don't 22 think this in their report. And unless it's offered for
23 have groundwater level data prior to 1998, but we see the 1998 |23 demonstrative purposes, that's fine, unless they can point to
24 was a wet event. We have a decline in stream flow. We've all |24 where this diagram is in the report.
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1 MR. HERREMA: So these slides are a summary ofa | 1 this.

2 compilation, it's different pieces of reports and exhibits | 2 However, it is being provided as a source of the

3 that have either been presented or admitted. We intend at the | 3 presentation today. And so to the extent it gets included in

4 end of the day to ask that the State Engineer accept the | 4 the State Engineer's record, it may be included in the State

5 slides as a part of the record, but we weren't intending to | 5 Engineer's record to the discretion of the State Engineer.

6 offer them as evidence themselves. 6 However, it is not being offer -- it's not going to be

7 HEARING OFFICER FAIRBANK: And for the purposes | 7  accepted as an exhibit by CSI in these particular matters.

8 as being offered as demonstrative exhibits in the summary | 8 MR. TAGGART: I understand --

9 compilation of data, we will accept them. 9 HEARING OFFICER FAIRBANK: Mr. Taggart, your
10 Mr. Herrema, is there -- are there copies of your 10 objection is noted, but we're on a tight time frame and that's
11 presentations available and where are they located? 11 the ruling of the State Engineer right now. Thank you.
12 MR. ROBISON: On the table on the other side of 12 BY MR. HERREMA:

13 the room. 13 Q. Could we please advance to slide 39? Mr. Reich,

14 HEARING OFFICER FAIRBANK: Okay. So there's |14 what does slide 39 show?

15 copies of the presentation on the table over there? Thank you |15 A. 39 are some -- are wells that I use for

16 very much. 16 observation of data prior to the beginning of the Order 1169

17 MR. TAGGART: If I can just for the record, and I |17 aquifer test.

18 understand your ruling, we will abide by it, I just wantto |18 So one of the -- one of the steps that we went

19 clarify whether this is in their exhibits or not, just for the |19 through was as I explained before, was to really truly

20 record so we know whether this is something different. Ifit |20 understand the data and see what -- what -- what those data

21 is we object to it being admitted as evidence and obviously |21 prior to the tests showed.

22 counsel said they will not offer it in evidence. Butifit's |22 I think unfortunately -- I wish I could sit here

23 in their exhibits we would just like to know where it is. |23 in front and say we have a very long period of record that --

24 HEARING OFFICER FAIRBANK: And if Tunderstand |24 that would characterize this area. I think what we'll see
Page 66 Page 68

1 correctly, it's a summarization or a compilation of documents | 1 today is that there is somewhat of a limited amount of data,

2 which is reflected in the upper corner of their slides, which | 2 but I wanted to present that today and show you how we came to

3 is -- if [ understand correctly from prior statements from | 3 our conclusions regarding what we see prior to the order of

4 counsel, is that's the -- where the source data is located and | 4 1169 aquifer test.

5 if I understand it's a demonstrative exhibit? 5 So, maybe I can jump to slide 40. And what slide

6 MR. HERREMA: Yes. 6 40 shows is a groundwater level of response in the MR -- in

7 HEARING OFFICER FAIRBANK: So that's -- that's | 7 the Muddy River Springs and EH-4. So there's a lot going on

8 what it is at this point and it's not being offered as 8 in this graph. And I think I've introduced each one kind of

9 evidence or as an exhibit, it's being offered for 9 on a step wise fashion.

10 demonstrative purposes? 10 But I've -- I've shaded out the blue area. And

11 MR. HERREMA: Yes. So we would like it made part |11 the purpose of that blue and what it represents is the period

12 ofthe record so that it can be referred to in the transcripts |12 that pumping was occurring in Coyote Springs Valley.

13 being reviewed. 13 And so what [ want to do today with you is

14 MR. TAGGART: Those are two different things. It |14 explain what I see prior to the beginning of pumping in Coyote

15 can't be part of the record if it's not an exhibit. 15 Springs Valley. So what I'm going to do is focus on the

16 MR. HERREMA: It's a demonstrative exhibit. 16 information that's located on the left side of the graph.

17 MR. TAGGART: It can't be part of the record if 17 And as we look at the information on the left

18 it's not offered and accepted -- 18 side of the graph, I -- [ want to repeat what I said before,

19 HEARING OFFICER FAIRBANK: So, Mr. Taggart, we |19 and that is we've seen that that trend, that groundwater trend

20 will go ahead, it's being presented, all the participants have |20 reflects climactic conditions.

21 it available as a copy of it. It's being proffered for 21 And we see that, we used EH-4 as an example

22 demonstrative purposes. 22 before, but we see it again in this graph 2, that solid line

23 And as the State Engineer stated previously, the 23 is that CDM curve, that black solid line. And in this case

24 State Engineer will assign what, if any, weight to provide to |24 what the green lines are, the green bars is pumping in -- it's
Capitol Reporters (17) Pages 65 - 68

775-882-5322

SE ROA 52977

JA_17374




DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

- Vol. 1

DIVISION OF WATER RESOURCES September 23,2019
Page 69 Page 71
1 carbonate pumping in the Muddy River Springs area. 1 period by two vertical lines between when peak pumping occurs,
2 So what that green is showing is monthly pumping 2 which is the top of that green bar, and when minimum
3 from 1998 I believe up into 2019, it's showing that that | 3 groundwater levels are observed, which is the vertical bar on
4 pumping was in the Coyote Spring -- in the Muddy River Spring | 4 the right.
5 area. 5 And if you remember a little bit, it's gotten a
6 And what we're looking at in this is the seasonal 6 little bit wider, so that gap is getting a little bit longer.
7 response. So now instead of looking at the climatic response | 7 You know, it kind of makes sense. You're getting further
8 over periods of five or seven years, what [ want to kind of | 8 away. The impacts take longer. There is a time delay between
9 focus in on is that annual response. 9 peak pumping and draw-down.
10 And you can see that annual variation in that 10 So this is fitting our conceptual model, and it
11 hydrograph at the top. It -- it -- it's high in the 11 supports the idea that pumping in the -- in Muddy River
12 wintertime and early spring and then it's low in the late |12 Springs area is impacting groundwater levels at UMVM-1 as
13 summer and early fall. 13 shown in Slide 41.
14 And you can see how that kind of follows the 14 If we go a little bit further upstream as
15 peak pumping, so the top green bar would be the peak pumping. |15 shown -- or upgradient. I should be careful. Upgradient in
16 And what I've shown on this slide is that period. 16 Slide 42. Slide 42 is CSVM-6. CSVM-6 is now located north of
17 So there's two vertical lines. There's two 17 MX-5 in the Coyote Springs Valley. And the green bars
18 vertical lines, and they kind of represent the time between |18 represent, again, pumping in the Muddy River Springs area.
19 the peak pumping, which is the green. That would be the first |19 The blue area, again, is when pumping was
20 vertical line you see on the left and then the minimum |20 occurring in the Coyote Springs Valley.
21 groundwater level, which would be the second vertical line or |21 So we looked at this, and we tried to ask
22 the parallel vertical line just to the right of the first. 22 ourselves why are we seeing a seasonal response to early time
23 So really, all that is doing is demarking kind 23 groundwater levels in the Coyote Spring Valley, especially in
24 of a time delay between when peak pumping occurs in the Muddy |24 CSVM-6.
Page 70 Page 72
1 River Springs area and when we see minimum groundwater levels. | 1 And so we saw what happened in VH-4, and we saw
2 So, again, you know, it's this annual variation 2 how that -- and also as shown in UMVM-1 and now, in CSVM-6
3 that we relate to pumping. Pumping goes up, groundwater | 3 with the available data, we see the same thing. We see that
4 levels go down. Pumping reduces, and you see aresponsein | 4 there's a seasonal variation prior to when pumping was
5 that groundwater level. 5 initiated.
6 So this is -- I think it's pretty standard. We 6 So it really got us understanding that, you
7 all have seen the signature before. But what -- whatit | 7 know, this -- that this pumping center in the Muddy River
8 allows us to do is to see what does it mean in the area that | 8 Springs area has impact as far north into this -- the area of
9 we're -- we're discussing today. 9 CSVM-6, which is the -- kind of the eastern portion of Coyote
10 So if I move further upgradient, if I move from 10 Springs Valley just north of MX-5 as shown on the
11 EH-4 and now I'm looking at UMVM-1. UMVM-1 monitoring well is |11 demonstrative aid.
12 located at the northwestern end of the Muddy River Springs |12 So we kept going further upgradient. And this
13 area right before you go into Coyote Spring Valley. 13 is CDVF-2. And CDVF-2 is even that much -- it's further
14 Again, you know, we see that same trend in the 14 upgradient in Coyote Spring Valley. And, again, if we can
15 long-term kind of climatic conditions of drying and wetting. |15 look on the demonstrative aid, and what we see again is --
16 And unfortunately, because of lack of data -- or I should say |16 is -- is the same -- is what's actually missing in this, and
17 lack of period of record, we're really missing that early time |17 that is that seasonal variation.
18 just because of when these wells were built. But we see the |18 So one of the reasons that I hesitate is because
19 same thing. We see this annual variation. 19 one of the things I want to point out here is that there was a
20 And that annual variation is, again, due -- if 20 screen failure or a hole in the casing, and so the data after
21 we look to the left, if we look to prior to when pumping |21 October -- I believe it was October 2011 in Figure 4- -- was
22 occurred in the Coyote Spring Valley, we see that that annual |22 it 43? -- for CEVF2, we're not really looking at that data.
23 variation is occurring in -- in the -- in the UMVM-1. 23 Again, we're just focusing on that early time
24 And, again, what ['ve done is I've demarked that 24 data prior to pumping in the Coyote Springs Valley. So this
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1 kind of raised a question: Why are we seeing that seasonal | 1 immediately down-gradient of the MX-5 pumping well. We see a
2 response on the eastern side of Coyote Springs Valley but not | 2 lot of the same characteristics that I just talked about at
3 necessarily seeing that seasonal response on this further | 3 MX-4.
4 well, CEVF-2. 4 Besides the fact that, you know, we have that
5 So with that, that went to help us understand, 5 seasonal response that we see that we talked about earlier, we
6 you know, what the impact of these of these faults and | 6 have the long-term climatic response, but we also have that
7 Dbarriers may be along the -- along -- within the Coyote | 7 response due to MX-5. So in MX-5, you can see in 2011 and
8 Springs Valley. 8 2012 when it shuts down, there's a response by that
9 Q. Okay. Advancing to Slide 44. 9 hydrograph, you know, kind of jumping up. The early part of
10 A. So as I mentioned before -- we looked at kind of 10 2013, you see a flat hydrograph. At the end of 2013 at the
11 before, that was before the 1169. That's what we observed and |11 end of those blue bars, there's a jump up in the groundwater
12 when we observed declining water levels during and somewhat |12 level.
13 after the 1169 tests. 13 So, you know, again, we can -- we can see that
14 So what I want to do today is kind of want to 14 CSVM-1 is tied together with what we see in the other areas.
15 focus again on some of these monitoring wells, and I'm going |15 So -- so we kept moving further down-gradient as
16 to be specific in looking at MX-4, UMVM-1, EH-4 as we gokind |16 shown in Slide 47.
17 of down gradient from MX-5 down towards the Muddy River |17 And when we go down 47, this is UMVM-1, and
18 Springs area. So, again, the red lines that are showing the |18 UMVM-1 is, again, a lot of the same characteristics. And I
19 location of some of the monitoring wells I want to discuss. |19 don't want to, you know, keep saying the same thing but, you
20 For instance, if we look at the next slide, which 20 know, the -- the drawdown in early 2013, you know, that still
21 s Slide 45, Slide 45 is MX-4. As I mentioned before, MX-4is |21 continues. But, you know, it's not as flat as it was.
22 located about 300 feet or so from MX-5. The yellow represents |22 You know, recovery -- there seems to be some of
23 the period of the Order 1169 tests. 23 type of recovery response in UMVM-1 that's different than what
24 The blue bars represent pumping in Coyote Spring |24 you see in MX-4 and CSVM-1. But you still can see the
Page 74 Page 76
1 Valley. So now -- I kind changed a little bit. Now we'reon | 1 seasonal pumping signature and can see -- and you see the
2 those bars and those -- the bars themselves represent Coyote | 2 drawdown recovery.
3 Spring Valley pumping, not Muddy River. 3 So there's no question that, you know, we see
4 So you can see during the aquifer test how much 4 impacts from MX-5 into -- into Muddy River Springs area, which
5 that increased in 2011 and 2012, that big increase. And you | 5 is where -- where UMVM-1 is located.
6 can see how MX-5 continued to pump all the way out through | 6 HEARING OFFICER FAIRBANK: Mr. Donnelly.
7 April of 2013. So even beyond the Order 1169 aquifer test, | 7 MR. DONNELLY': Thank you.
8 and what was reported, you know, that MX-5 still had pumping | 8 Patrick Donnelly, Center for Biological
9 going on. 9 Diversity. For the record, we'd like to object to all these
10 One of the observations we see in MX-4 is that, 10 charts being included. All these charts are citing CSI
11 you know, during -- during that early part of 2013 when MX-5 |11 Exhibit 1. They're not in CSI Exhibit 1. This certainly
12 was -- was continuing to pump, the groundwater levels remained |12 feels like evidence, and we have not had a chance to review
13 fairly constant. 13 this before.
14 And then after -- after that MX-5 was shut down, 14 HEARING OFFICER FAIRBANK: Your objection is
15 you can see how MX-4 reacts immediately to that shutdown. |15 mnoted. Thank you.
16 There's a jump in the hydrograph. It jumps straight up. |16 MR. HERREMA: Miss Fairbank, if I may, there was
17 You also see in 2011 and 2012 when MX-5 was shut |17 an e-mail that you sent out on August the 29th which talked
18 down for repair for different purposes, you can see that |18 about PowerPoints and what they might include and when they
19 there's an immediate response in the groundwater level. Sowe |19 should be produced.
20 feel good that MX-4 is really -- is responsive to what's being |20 There's a Question Number 5 that talks about
21 seen at MX-5. 21 PowerPoints that are a summarization of the expert report
22 So -- so now, we went further down-gradient, and 22 taking data or analysis of hydrographs of other data in the
23 as shown on Slide 46, which is CSVM-1. Now, CSVM-1 isalso |23 reports, and that's what we have put together in our
24 very nearby. We can see on the graph here CSVM-1 is almost |24 PowerPoint.
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1 It talks about those -- that particular question 1 again, I think, is very much tied to the pumping we see in

2 talks about those as demonstrative exhibits and that they can | 2 MS-5. There's a -- there's a flat level in the early 2013.

3 be produced and provided to everyone at the time that they're | 3 There is an immediate response in -- in May of 2013 after

4 being presented. 4 MX-5's pumping is shut down. We see the seasonal variability

5 MR. TAGGART: And just for the record, I would 5 that we talked about before.

6 like to add that we've done this for decades, and absolutely, | 6 And also in -- in 2011 and 2012, you see the

7 ademonstrative can summarize expert conclusions. A | 7 response in the groundwater level due to the -- the shutdown

8 demonstrative should not make new experts, and that's the | 8 of the MX-5 pumping.

9 basis for our objection. 9 So, you know, CSVM-6, we go further north from
10 HEARING OFFICER FAIRBANK: And that objectionis |10 that and -- or upgradient. And as we look at Figure 51, we
11 noted, Mr. Taggart. 11 look at CEVF-2. And, you know, I got to -- CEVF-2 is it's
12 MR. TAGGART: Thanks. 12 just unfortunate that the well doesn't show us -- doesn't have
13 HEARING OFFICER FAIRBANK: Thank you. 13 data later on up to present due to the failure of the well
14 BY MR. HERREMA: 14 itself.

15 Q. Mr. Reich, you were last speaking about Slide 47, |15 But, you know, what's interesting about this is,

16 which is relating to Well UMVM-1. 16 you know, what we -- what we don't see. And we don't -- we

17 A. Yeah. So I think I explained UMVM-1 that thisis |17 don't see an immediate response in 2011.

18 at -- located at the kind of the northwestern portion of the |18 And as [ mentioned before, we -- and this is

19 Muddy River Springs area, and you see the same type of |19 supported by the fact that we don't really see that seasonal

20 response. 20 response due to the pumping in the Muddy River Springs area,

21 And then we go further down-gradient in Slide 48, |21 but we do see a seasonal response to the pumping in the Coyote

22 we show EH-4. So EH-4, again, is -- you know, it's a longer |22 Spring Valley area.

23 period of record. You can see that longer hydrograph. But, |23 As we'll get on to later today or right now in

24 you know, we start to see that even at the end of -- of the |24 Slide 52, you know, we look at other pumping that occurred,
Page 78 Page 80

1 pumping, of the MX-5 pumping in 20 13, you know, you startto | 1 say, on the west side of the -- of the structural block that

2 seearecovery. You start to see an uptick in the groundwater | 2 we pointed out before.

3 level. 3 So, you know, groundwater pumping on the west

4 So, you know, why we've submitted that, you know, | 4 side, we talk about CSI-1 and we talk about CSI-3, and we

5 there's a relationship in the hydrologic connection between | 5 include CSI-4. You can see how there's a responsiveness to

6 Coyote Spring Valley and Muddy River Springs area, you know, 6 the water level graph at CEVF-2 and seasonal variation pumping

7 as we get further away, we start to see the impacts of other | 7 from these other wells.

8 issues, whether they be recharge or groundwater flow. But, | 8 So as we then continue to move further north, you

9 you know, there's -- there's -- there's different 9 know, we want to look at CSVM-4. So CSVM-4, which is at the
10 characteristics that help us understand and explain, you know, |10 outflow area of -- or the top part of the Coyote Spring Valley
11 that movement of water. 11 near the King Spring Valley, again, what's really interesting
12 So, you know, this is just important to see how, 12 here is we don't really see any seasonal response.

13 you know, we can relate pumping in Coyote Springs Valley to |13 But we do see the climatic response, and the

14 impacts in the Muddy River Springs area. 14 climatic response is -- you know, when we plot that with the

15 So, you know, if we -- if we move on, this was 15 cumulative departure for mean curve, you can see that there's

16 the area that we looked at down-gradient. We also looked |16 an increase, you know, following the '04-'05 wet period.

17 upgradient. So, now, what I would like to do is walk you |17 There's an upward trend in the groundwater

18 through some of those wells, observation wells that we looked |18 levels, and then there's a decline down to 2013, 2014, and

19 at moving upgradient in Coyote Spring Valley. 19 then groundwater levels have remained fairly stable from 2015

20 So in this particular case, in 49, I'm just kind 20 to the present.

21 of showing you -- if we start at the bottom and work our way |21 So, you know, this -- this, you know, helped form

22 north, that's going to be the order of my presentation for |22 and support our conceptual model. This model that allows us

23 water level graphs. 23 to understand what -- you know, what the impact of some of

24 So on page 50, I'm showing CSVM-6. And CSVM-6, |24 these barriers are; where is the flow is occurring; how flow
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1 may or may not occur across those barriers. But, youknow, | 1 conceptual model that these barriers, these faults, these
2 these data and the other data in -- in the Coyote Spring | 2 normal faults that were described by Rowley that we identified
3 Valley were used to assess that. 3 in our geophysical survey really impact and control that
4 And so moving on to Slide 54, in the upper left, 4 occurrence and movement of water throughout the area.
5 we're looking at CSVM-4, which we just talked about; the lower | 5 And so, you know, we come to the conclusion based
6 left, which is CSVM-5 -- 3. Sorry. And that's right at the | 6 on these data that basically, you know, that the barrier to
7 base of the Pahranagat wash or the northern end of the Coyote | 7 flow or that the faults and the structural block and the
8 Springs Valley. 8 geology that exist, you know, act to -- to isolate the western
9 Again, it's very similar to the CSVM-4 in the 9 and eastern portions of Coyote Spring Valley.

10 sense that you see a recovery and you see a decline, and what |10 Q. Mr. Reich, you're referring right now to

11 is happening in that area, CSVM-5 is located south of the MX-5 |11  Slide 55; is that correct?

12 pumping on the west side of the valley. It's located below |12 A. 55, yes.

13 the sheep range in an area that is also controlled by faults, |13 HEARING OFFICER FAIRBANK: Mr. Herrema, we're

14 and we see something completely different. 14 almost at 10:30. Is this a good time to take a ten-minute

15 We see something that's in a -- in a different 15 break?

16 characterization of increase in groundwater level going -- |16 MR. HERREMA: We've got about ten more slides, so

17 going up, which we haven't seen -- you know, today, we've |17 I think we can.

18 looked at a lot of water levels, and so we have to ask |18 HEARING OFFICER FAIRBANK: Let's go ahead and

19 ourselves: Why is this different. Why do we have some |19 take a ten-minute break, and we'll start back promptly in ten

20 different characterization of CSVM-5 that we don't see in the |20 minutes.

21 other wells? 21 (Recess.)

22 And that's -- and that's a question where it can 22 HEARING OFFICER FAIRBANK: We're going to go

23 be explained by, you know, either a purge stone, a fault |23 ahead and go back on the record.

24 Dbarrier, crossed areas, and it really elicits the need to find |24 So, Mr. Herrema, you may proceed.

Page 82 Page 84

1 out more about this area because this is -- this is unique to | 1 BY MR. HERREMA:
2 what we've looked at in this basin. 2 Q. Mr. Reich, we have Slide Number 56 projected on
3 So we're -- you know, as we are today, we're 3 the screen here. Would you please tell us what Slide 56 shows
4 still -- we're still looking at that and explaining why 4 us?
5 that -- that change is occurring. 5 A. Yeah, we kind of ended before the break talking a
6 But then again, CSVM-2, as we move down towards | 6 little bit about a summary of our observations on the water
7 Hidden Valley, we see the same characterization of seasonal | 7 levels, so I just want to continue about some of those, just
8 water levels, but we don't see the response from the MX-5 8 summarizing what our observations were, you know, after --
9 pumping. 9 during and after the aquifer test.

10 So to summarize all this, and I've done that in 10 So some of the points that -- that I want to push

11 the next slide, again, we -- we've seen this trend. Long-term |11 out is really that during the -- during the aquifer test, you

12 climatic conditions impact the groundwater levels. Ithink |12 know, we could really see that -- that CSVM-2 -- CSVM-2,

13 we've seen that in all these different groundwater hydrographs |13 CSVM-3, CSVM-4, CSVM-5 -- and I know we jumped back into these

14 that we've looked at today. 14 numbers again, but they're really -- they really show a

15 And I -- what's most interesting to us in our 15 different environment.

16 investigation was -- is really how the pumping in the Muddy |16 You know, it's really a different hydrogeologic

17 River Springs area affects the eastern portion of Coyote |17 and geologic environment. And characterization of water

18 Springs Valley. 18 levels from those wells are different than what we saw on the

19 So, again, how is that -- why is that something 19 eastern side is what we saw on MX-5 and the CSVM-1 and, you

20 that -- you know, how does that occur and why is it contained |20 know, the CSVM-6 in the northern Muddy River area and the

21 in that eastern portion? And that's -- you know, and why, |21 UMVM-1.

22 similarly, do we not see that seasonal impact on the western |22 You know, we're really looking at -- at

23 side of the Coyote Springs Valley. 23 something, a characterization. And when we look at those

24 So -- s0, you know, that helps and support our 24 water levels, we can see that there's different environments
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1 and a different geologic framework that's affecting those. | 1 how do -- how do we have enough information to be able to
2 So as we move on this morning, you know, that's 2 describe and understand where those impacts are going to be?
3 something that's important to us to convey to your office | 3 And we -- we suggest that a groundwater budget is
4 to -- to think about as you put together your own conceptual | 4 a tool that allows us to begin to be able to inventory those
5 model, how these really affect that occurrence of movement of | 5 resources, to be able to figure out, you know, where those
6 water throughout the system. 6 impacts are going to occur. How much can we give up? And
7 So, you know, moving on, I think is -- what I 7 so -- so what we did was -- was we outlined each one of those
8 really wanted to kind of end with is that -- that same point | 8 types of fluxes or inflows, and we did that for the Lower
9 is just we really see this long-term variability in water | 9 White River Flow System.
10 level that's connected to the climate. 10 So in Figure 59, what we're showing here is -- is
11 I think it's -- it's -- it's obvious throughout 11 the budget is some of the flux terms that we have for the
12 all the wells, you know, that we've talked about today, except |12 groundwater flow budget for the Lower White River Flow System.
13 that CSVM-5 which I indicated we're still looking at. Butthe |13 I -- you know, I have another demonstrative that just might
14 other water levels' response where we see an increase from |14 help.
15 '98, an increase in '04-'05 and a long-term decline in average |15 I know a lot of us are pretty comfortable with
16 conditions, it's really evident as we look throughout those |16 all the basins, and maybe we can just change that one out for
17 hydrographs and we see how climate plays a role. You know, |17 that one. Just so everybody -- as we talk about names and we
18 pumping plays arole. Climate plays a role. There's all |18 talk about places, I think it's important for everybody here
19 these different things that we have to consider when we start |19  to understand where those places are and where those valleys
20 to describe and characterize this. 20 are.
21 So it's just something to think about and -- for 21 And so, you know, as I talk, what I'm showing in
22 your consideration as -- as you think about managing the |22 the -- in the PowerPoint presentation is a summary of the
23 resources in this basin. 23 geology. I use this figure to demonstrate where that budget
24 Q. Mr. Reich, you're referring right now to 24 and how those budget terms occur.
Page 86 Page 88
1 Slide 57; is that correct? 1 As I talk about names, you can reference the
2 A. Yes. Slide 57. 2 demonstrative here to make sure when I -- that you can
3 Q. Moving to Slide 58, Mr. Reich, how did you 3 associate those with physical places and locations.
4 address answering the State Engineer's Question 3 regarding | 4 But, you know, in terms of the flux terms that we
5 the long-term annual quantity of groundwater that may be | 5 have, we talk about groundwater inflow and regional
6 pumped from the Lower White River Flow System? 6 groundwater inflow.
7 A. You know, we took an approach of -- of developing | 7 And so what our office did was we kind of
8 a groundwater budget for the Lower White River Flow System. 8 performed a literature research. We didn't go out and develop
9 We think -- or we know that budgets are important planning | 9 new data for groundwater -- regional groundwater flow.
10 tools that we use for understanding, you know, all the |10 Rather, we went out and relied on studies done by others. And
11 different fluxes that affect the available resources. 11 we reviewed a lot of those studies.
12 When I talk about fluxes, you know, we talk 12 We reviewed studies that looked at deterring mass
13 about groundwater inflow. We talk about local recharge, |13 balancing, carbon-14 dating, recharge analysis, precip runoff,
14 evapotranspiration, spring flow, surface flow. Each one of |14 and Maxey-Eaken from the 60's, and we really went to a great
15 these fluxes, each one of these terms, you know, is what we |15 extent to see the kind of information that was out there.
16 use to quantify what the resources are. 16 And in order to get something that we could
17 So as we make changes in the future, we go back 17 present to you, present to the State Engineer for their use in
18 and we look at those different items, and we say: How are we |18 planning, we ended up relying on an SNWA 2007 report that also
19 affecting those? How may we be affecting evapotranspiration? |19 used those data.
20 How may we be affecting groundwater discharge? How we may |20 And we chose that report because it was fairly
21 affecting surface flow because, you know, pumping -- pumping |21 comprehensive. It was fairly comprehensive, and we felt that
22 and groundwater development is going to affect something. |22 we could use that as a good budget that would be, you know,
23 It's -- it has -- there's no -- there's no free 23 somewhat balanced because it was all from the same report.
24 lunch there. So if you take water out in one place, you know, |24 So we didn't feel like, you know, it -- it would
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1 have to -- you know, there's no mixing and matching from | 1 perspective, what was existing overall.
2 different reports. 2 So when we summarize this and we look at this
3 And so in short, what that report identified and 3 together in this budget, you can see the total outflow is
4 you can see in these -- in these dark blue lines, there was | 4 about 62,200-acre-feet, and the total -- I'm sorry. Total
5 regional groundwater inflow from Pahranagat Valley. There was 5 inflow, excuse me, is 62,210-acre-feet, and the total outflow
6 regional groundwater inflow from Delamar area and regional | 6 1is 63,630.
7 groundwater inflow from Kane Springs, regional groundwater | 7 So when I use this budget to say to -- in our
8 inflow from the Lower Meadow Wash. 8 conclusions that there's upwards of 30,000-acre-feet of
9 And the regional groundwater inflow from the 9 available groundwater in the Lower White River Flow System,
10 Lower Meadow Wash was identified to occur into both --into |10 this is the basis for that presentation or this is the basis
11 both the Muddy River Springs area and the California Wash. |11 for that conclusion.
12 And so when we talk about the groundwater 12 And where that number comes from is looking at
13 recharge or the groundwater regional flow, we talk about those |13 the total amount of evapotranspiration and groundwater outflow
14 as being sources of -- of that groundwater flow. 14 out of the basin, so we can talk about this later. But I
15 We also -- we also looked at values from 15 wanted to provide with -- you where those values are coming
16 groundwater outflow from the area. So, you know, in the same |16 from.
17 report, we looked at groundwater outflow from the California |17 Q. Advancing to Slide 61, Mr. Reich, what is the
18 Wash area into lower Moapa, and we looked from -- and also |18 importance of local recharge from the Sheep Range?
19 identified groundwater outflow from -- into the Black |19 A. Well, the local sheep -- the local recharge from
20 Mountains area. 20 the Sheep Range is an important component in our conceptual
21 So there was specific areas that identified where 21 model and what we've been talking about today because the
22 there was reasonable inflow into the system and regional |22 local -- the local recharge is -- is really occurring off of
23 outflow into the system. So you can see on this map -- and we |23 the Sheep Range. And what we've done today is -- is we
24 also summarized it in a budget. 24 decided that, you know, it would be good to provide an
Page 90 Page 92
1 So you can see in Slide 60 -- Slide 60 kind of is 1 independent analysis.
2 the old classic groundwater budget that a lot of us have been | 2 The independent analysis would allow us to use
3 using and looking at for our whole lives. So you can see that | 3 the most up-to-date and modern techniques. And if [ may be
4 all the places in the -- and the terms that I just mentioned | 4 allowed, I'd like to have Miss Palmer talk about the analysis
5 are outlined with the addition of local recharge. 5 that she did with regards to precipitation and recharge from
6 So not only do you have this regional groundwater 6 the Sheep Range.
7 inflow into the Lower White River Flow System, you also have | 7 MS. PALMER: Right. Thank you.
8 local recharge, local recharge occurring on the Coyote Spring | 8 We reviewed the literature, as Steve said. We
9 Valley -- I mean, on the Sheep Range in the Lower Meadow | 9 selected several empirical precipitation recharge models from
10 Mountains, you know. 10 the literature, and we applied those using the most recent
11 Now, we didn't make an estimate because the -- 11 spatial data for the State of Nevada.
12 because published estimates from recharge from the Lower |12 We used something that's called PRISM, a gridded
13 Meadow Mountains and from Arrow Canyon and other areas were |13 raster data, which is a spatial dataset for outer general
14 not available. 14 precipitation. And the PRISM stands for precipitation
15 So we didn't add anything, but what we really 15 elevation regressions on independent slopes model.
16 focused on was using those values from that 2007 report to put |16 It's developed -- the PRISM dataset has published
17 together this balanced budget. 17 in literature since about 1994, and it's been developed by
18 For instance, in the outflow terms, we also used 18 research from Oregon State University. They produce a variety
19 their estimates of evapotranspiration: How much 19 of spatial climate datasets for use in the western -- well,
20 evapotranspiration is in California Wash, how much may be in |20 all the over the United States.
21 the Muddy River Springs area. 21 So we used this spatial information on
22 And it's important to remember these were 22 precipitation in our geographic information system or GIS
23 presented as predevelopment, so it might not be what's there |23 software to look at each of these areas that you see in the
24 today but certainly, from a predevelopment groundwater budget |24 figure on the slide. And each of those areas, we broke them
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1 up into recharge zones, and we used the spatial datato | 1 previous studies had also identified up to a thousand
2 compute the average annual precipitation in each zone. | 2 acre-feet of evapotranspiration. So the total inflow and
3 And then we applied the coefficients and 3 total outflow based on our analysis for the Coyote Springs
4 parameters from the literature -- from the models thatare in | 4 Valley is 55,980-acre-feet as shown in Slide 64.
5 the literature, and we came up with a range that's 5280 to | 5 BY MR. HERREMA:
6 7380-acre-feet per year. 6 Q. Sir, I -- again, in summary, could you please
7 Again, we also went back through the literature 7 summarize the responses to the State Engineer's Order 1303
8 to put those numbers in context, and that's in one of the | 8 questions, and could we bring up Slide 65, please.
9 appendix to our July 3rd report. There is a table that shows | 9 A. So Slide 65 is really just a summary of a lot of
10 that we reviewed more than a dozen numbers. They ranged from |10 things that we've talked about today. But our -- specifically
11 1900 acre per year to 14,000-acre-feet per year. 11 directed to answering your question, and, you know, we really
12 MR. REICH: Thank you. 12 looked at this as an opportunity to provide you with as much
13 So that was an independent analysis of the local 13 information and observations and new data that we have.
14 recharge in the Sheep Range that was prepared for this area. |14 So -- so, through that process, you know, we
15 And what we did next was we used that to focus inon a |15 believe that the Order 1303 boundary that was identified can
16 groundwater budget just for the Coyote Springs Valley. |16 be used, but resources will need to be accounted for.
17 So now what you're looking at is just a -- a new 17 And those resources are not just as I've shown on
18 budget different than what we looked at before. But, you |18 my slide here in the Lower Moapa Valley how much outflow is
19 know, what would be the budget for just the Coyote Spring |19 there from the basin, you know, because of what's going on
20 Valley? 20 downstream but also to be able to determine, you know, and
21 And, again, we look at the same terms, which is 21 account for the inflow, the regional groundwater flow, that
22 groundwater inflow and local recharge. We now have an |22 flow that's coming in through Pahranagat and Delamar and Kane
23 independent number for local recharge, and then outflow, of |23 and Lower Meadow Valley Wash. All of those need to be
24 course, would be the groundwater outflow out of the Coyote |24 considered as -- as kind of, you know, impacts to the flow
Page 94 Page 96
1 Spring Valley, evapotranspiration, and any surface water out. | 1 system.
2 So we -- we used this updated precipitation 2 But using the flow system boundary as defined in
3 runoff analysis. We tightened up our boundary just for the | 3 Order 1303 is -- is a plausible way to -- that we recommend
4 purposes of discussing the Coyote Spring Valley today in order | 4 that the State Engineer can do that.
5 to develop the groundwater budget that's shown in Slide 64. | 5 The information from the Order 1169 aquifer test,
6 So Slide 64 is slightly different. It's just for 6 you know, there's -- there's two big things that we provide
7 adescription of -- to support our conceptual model, but you | 7 with you today, and that is that the climatic conditions play
8 can see that the inflow -- very similar terms, if not 8 a large role, a signature in the water levels that we look at
9 identical, from Pahranagat, Delamar and Kane for 22,400, 9 today. And that needs to be considered, and it's something
10 24,100-acre-feet. 4200-acre-feet from Kane. 10 that -- something that we've learned since -- since that Order
11 And then local recharge, because we had an 11 1169 pump test.
12 estimate, we now have an independent estimate of local |12 And also, it's the structure. It's the -- it's
13 recharge for the Coyote Spring Valley of 5280. 13 the -- it's the geologic structures that are defined by normal
14 And then in terms of outflow, we have outflow 14 faults that support, you know, and support preferred pathways
15 into the Muddy River Springs area which is 37,800, which is |15 and flow ways for water and also help to create barriers
16 identical to what we had in the previous budget or -- as based |16 through development of -- of those faults as well as
17 on -- it's based on the same information that we used for the |17 structural blocks.
18 previous budget. And then outflow out towards Hidden and |18 And so, you know, keeping those in mind, those
19 Garnet Valley. 19 are -- those are some of the -- the new information or
20 Now, that number is based on -- on the 2007 SNWA |20 information that, you know, need to be considered when looking
21 study, but we've adjusted it in order to provide you with a |21 at pumping in the Lower White River Flow System.
22 balanced budget for the Coyote Spring Valley. 22 The long-term quantity of water that can be
23 You can see under predevelopment conditions and |23 pumped, I just -- I just recently finished with you on
24 the previous -- the previous -- it was interesting. The |24 Slides 62 -- I mean, excuse me, 64 and the previous budget
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1 slide. 1 total pumping in Coyote Spring Valley of up to

2 But, you know, 11- -- there's 11,900-acre-feet of 2 5,280-acre-feet.

3 predevelopment evapotranspiration and 19,700-acre-feet of | 3 So, you know, it's really -- using the available

4 subsurface outflow in the Lower White River Flow System, and | 4 information and the new information that we provided you with

5 we also identified 52- -- 5,280-acre-feet of local recharge in | 5 today, that will allow you to look at that -- those stresses

6 the Sheep Range. 6 and those -- those physical properties of the rock and the

7 So, you know, these are values that can be used 7 movement of water to help form your decisions about total

8 for -- for you to determine on managing pumping in the Lower | 8 pumping in the Lower White River Flow System.

9 White River Flow System in the future. 9 MR. HERREMA: Miss Fairbank, this concludes the
10 The effects of moving water rights between 10 first part of our presentation regarding the direct -- or the
11 aquifers, we didn't address necessarily water rights that -- |11 report. We're going to change who it is that's going to be
12 and I apologize if we missed that, but we -- we instead, you |12 questioning to do the next part of our presentation.

13 know, addressed the physical relationships between pumping in |13 Could I have a time check?
14 alluvial wells and pumping in the carbonate aquifer. 14 HEARING OFFICER FAIRBANK: Yes. You are about
15 And what we really found was, you know, pumping |15 two hours and 26 minutes into your presentation thus far.
16 from the carbonate wells in the Muddy River Springs area |16 MR. HERREMA: Thank you.
17 really -- and pumping from the alluvial wells really have |17 MR. ROBISON: Miss Fairbank, I think I did not
18 almost a direct impact on the surface flow and spring levels |18 leave the State Engineer's office with the slides for the
19 in the Muddy River system area. 19 rebuttal presentation. May [?
20 But what I also want to conclude from this is 20 HEARING OFFICER FAIRBANK: Thank you. So you
21 that -- you know, and this is reason why we brought forward |21 have provided us the slides for the rebuttal presentations.
22 today the groundwater budget is that, you know, pumping -- |22 Thank you.
23 pumping is -- anywhere within the Lower White River Flow |23 MR. ROBISON: And they were on the table for
24 System is going to affect something, and it's going to affect |24 distribution.

Page 98 Page 100

1 groundwater outflow. It's going to affect evapotranspiration. | 1 HEARING OFFICER FAIRBANK: And those two are

2 It's going to affect surface flows. 2 available on the table?

3 But really, what needs to be considered is -- is 3 MR. ROBISON: They were. I think they've been

4 where the location of that pumping is and where those effects | 4 taken up by other participants.

5 will occur when that pumping takes place. 5 HEARING OFFICER FAIRBANK: Okay. Just one quick

6 So -- so I hope that we presented that 6 matter if | may, Mr. Herrema. It didn't appear that you

7 information for your consideration today to see how that | 7 actually sought to have the -- Exhibit 1 and 2, the report and

8 pumping can be managed based on the impacts that you're | 8 rebuttal report, admitted.

9 looking at. 9 The State Engineer's prehearing notice or the
10 Q. Turning your attention to Slide 66. What do we 10 hearing notice stated that -- it identified the all the
11 have here? 11 exhibits the State Engineer was admitting as well as the
12 A. Well, the -- this question in Order 1303 was 12 order, with respect.

13 specific to other matters relevant to the State Engineer. And |13 But the State Engineer has not admitted any of
14 alot of that, I've kind of addressed just in my last slide |14 the reports, and so I just wanted to ask if that's something
15 presentation. 15 that you wanted to have admitted in this matter.
16 But, you know, I really wanted to point out again 16 MR. HERREMA: Yes, Brad Herrema for CSI. I read
17 that going out and getting new information, going out and |17 the report as saying it to needed to be verified or the order
18 getting the -- performing the geophysical survey, identifying |18 saying it needed to be verified and submitted to cross before
19 the faults, locating these pathways and barriers and 19 they were admitted, so I was planning to move that they be
20 developing a structural understanding of the amount of water |20 admitted at the end of the day.
21 or the currents and that movement of water really supports the |21 HEARING OFFICER FAIRBANK: Okay. Thank you.
22 conceptual model that we've been talking about all day that |22 MR. HERREMA: We do certainly want them admitted,
23 we've presented to you and, you know, how -- how that canbe |23 yes.
24 used to support, you know, pumping in Coyote Spring Valley,a |24 MR. ROBISON: Thank you.
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1 DIRECT EXAMINATION 1 whether we agreed with all the different aspects or disagreed
2 BY MR. ROBISON: 2 with some of the aspects of those rebuttal reports.
3 Q. Good morning, all. My name is Kent Robison. I'm | 3 Q. That overview is reflected on Rebuttal Slide
4 counsel -- co-counsel for Coyote Springs, and [ am goingto | 4 Number 3, sir?
5 ask our panel backwards questions with regard to the CSI | 5 A. That's correct.
6 rebuttal report and some of the findings and analysis you did 6 Q. Would you then direct your attention to Rebuttal
7 in that respect. 7 Slide Number 4.
8 Start with you, Mr. Reich. Would you please 8 Can you tell us how you believe that your
9 summarize for us all what you reviewed with respect to this | 9 findings may differ from previous conceptual considerations to
10 part of your assignment? 10 which the State Engineer has been submitted or subjected?
11 ANSWERS BY MR. REICH: 11 A. Yeah. You know, in summary, it's the impact of
12 A. As part of our assignment, we reviewed the 12 the hydrologic conditions on the available water resources and
13 reports that were submitted by other parties to the Order 1303 |13 the climatic variability.
14 July submittal. 14 And -- and more importantly, I just mentioned the
15 So -- so we -- we limited that review to the 15 word heterogeneity, but it's really the differences in the
16 information that was provided in those reports. 16 past is how -- how homogenous the aquifer may or may not be.
17 Q. Are you prepared to give your analysis and 17 How much does it affect pumping in one location versus
18 observations with respect to those other reports, sir? 18 observations in another location.
19 A. Yes,Iam. 19 You know, we need to consider that the Lower
20 Q. Because of the limitation of time, I'd like you 20 White River Flow System administrative boundary is on the
21 to first give us a summary of your findings overall if you |21 order of a thousand square miles. So we have a
22 would, please. 22 thousand-square-mile basin that we're looking at and, you
23 A. You know, I'm going to -- I'm going to spare the 23 know, what -- what are some of those differences? And I think
24 State Engineer to repeat what I just said to him for the last |24 it's a fundamental difference on how we view that -- that
Page 102 Page 104
1 two hours because hopefully, most of that got through --orwe | 1 basin.
2 asa group were able to present that to you. 2 You know, is it homogenous or are there
3 I do want to -- I do want to emphasize the fact, 3 heterogeneities in there that cause different changes and
4 you know, that we used the available data that we could find | 4 different issues or difference fluxes to occur. Is there
5 to present those findings with you. 5 spring flow here? Is there outflow into the Black Mountains
6 So what we found in the rebuttal reports was we 6 area? Is there flow on the western side and, you know, can
7 not only looked to see what information was provided in those 7 pumping in one area affect or not affect pumping in another?
8 that would represent and support or change our minds or change | 8 And that gets to the, you know, impact of faults
9 views. So we were looking for new information. 9 and structural components: How important are those
10 We looked at those reports and determined, you 10 components? You know, how important are those faults? You
11 know, how do they -- how do they support or how do they |11 know, how are they barriers to flow or conduits to -- and to
12 provide information that would say, hey, listen, you know, |12 create preferred pathways.
13 there is a different view that needs to be looked at. 13 So it's really -- it's really that which -- which
14 So in short, in summary, you know, we disagreed 14 formulates our opinion on the amount of water that can be
15 with the findings of -- of, you know, A, how much water canbe |15 pumped from the Lower White River Flow System.
16 pumped and for what reasons. And that goes back, really, to |16 Q. Would you, with regard to Rebuttal Slide
17 the idea that we want to get across and that we found as |17 Number 4, focus on the third bullet point and elaborate on
18 evidence in our information that the aquifer is heterogeneous; |18 that, sir.
19 that there are barriers that exist; that climate affects 19 A. The impacts of -- on Slide 4, I'm reading about
20 streamflow -- affects groundwater levels. And -- and putting |20 the impacts of faults and structural components on groundwater
21 that all together, you know, how -- how -- how do all these |21 flow.
22 fit together? 22 So, you know, when I'm talking -- I -- faults are
23 So that was -- that was kind of our -- you know, 23 the normal faults. We went back and in the beginning of our
24 the basis for our review. And then that led us to determine |24 direct presentation, we -- we brought up the idea that
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extensional faults, extensional tectonics create these normal
faults that create preferred pathways. We clearly showed, you
know, the support for that -- that opinion and where that came
from.

And then looking at our observations of -- of
different transmissivities and well properties and information
from the -- from the wells and the pumping wells we have in
the Coyote Springs area, we could see that.

And then in the geophysics, it's really the
geophysics that we did to confirm what Rowley had suggested in

2017: That these -- these faults exist and that -- you know,
the continuation of that Arrow Canyon Range, that structural
block.

So how do we define -- how do we really know that
those are there and now, how do we really feel confident that
that supports our conceptual model? So it's really a
combination of that, which is different, I think, than what
the State Engineer has considered in the past.

Q. These are differences since the 1169 aquifer

test, sir?
A. Yes.
Q. The four bullet points on this particular slide?

A. Yes. The 1169 aquifer test, which completed at

13

Page 107

most important thing that -- that we saw that we really
disagree with is the amount of groundwater that can be pumped
from the -- from the groundwater system.

And so it's really that disagreement which is
based on some of our differences in the understanding of how
climatic conditions and how structural barriers and -- and
faults are characterized.

Q. No dispute with respect to SNWA's findings on the
geographic boundaries?

A. Youknow, we agree with SNWA with regard to those
boundaries. The SNWA report identified the no change from the
State Engineer boundary and that, you know, the only -- and
so -- so we -- we don't disagree with that.

Q. Is it a disagreement with respect to the status
of aquifer recovery, the second item on your summary?

A. Youknow, I -- I -- I think that the -- what's
really important is that they -- they identify the fact that,
you know, recovery occurs during extraordinary events similar
to '04 and '05.

And so my -- my remark to that -- and so we -- so
SNWA is providing and acknowledging that those hydrologic
events have an impact on the resources that we see in the
Lower White River Flow System, and the only comment I make to

24 the end of 2012, and the reports were written in June of '13, |24 that is that, you know, the wet hydrologic condition is part
Page 106 Page 108
1 certainly, you know, we relied a lot on recent data as well as | 1  of any boundary. I mean, it's part of any hydrologic balance
2 the data that we performed ourselves in the form of a 2 to hydrologic cycle.
3 geophysical investigation. 3 So when you consider management in this area,
4 Q. Did you review the initial reports submitted to 4 such things as, you know, wet years, you know, wet years like
5 the State Engineer's office by the Southern Nevada Water | 5 '98, wet years like '04 and '05 and wet years like 2010 all
6 Authority? 6 need to be considered when -- when determining the status of
7 A. Yes, we did. 7 the aquifer recovery.
8 Q. Allright. And if we could look at Rebuttal 8 Q. The Water Authority determines in its report that
9 Slide Number 5, please. Could you just describe the structure | 9 the annual quantity of groundwater that can be pumped is
10 of that summary with your columns going from left to right. [10 between 4- and 6,000-acre-feet per year.
11 A. So from left to right on Slide 5, what I tried to 11 Do you agree with that?
12 do was to organize our rebuttal in the sense of, you know, |12 A. No, I do not.
13 what were the questions being asked in Order 1303 -- you know, (13 Q. Please explain why.
14 how each of the different parties responded to that and then |14 A. You know, I really -- I really believe that the
15 just comments or remarks regarding that, which is the last |15 evidence provided by -- in their report did not support
16 column. 16 pumping that's occurring -- that -- the amount of pumping that
17 So as we -- as we look at this slide, you know, 17 can occur from the carbonated rock.
18 [I've organized it into geographic boundary status as from top |18 Q. For what reasons?
19 to bottom on the left column; status of aquifer recovery; |19 A. Well, the best way to show this would be to look
20 annual quantity of groundwater that may be pumped; you know, |20 at Slide 8.
21 impact of pumping on the Muddy River Flow and the movement of |21 Q. Rebuttal Slide 8, please.
22 water rights between aquifers. 22 A. Right. So Rebuttal Slide 8, which is -- you
23 So -- so this is -- this is -- this particular 23 know, I kind of quote that the -- the -- the summary, which
24 slide is a summary of what we found and -- and I think the |24 says that "if the conflicts with senior water right holders
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1 are adequately addressed, the total annual groundwater | 1 left axis at approximately 3.82 -- I guess that's pretty
2 production should be managed between 4,000 and 6,000-acre-feet 2 precise, but 3.82 is the estimated predevelopment flow in the
3 over the long run." 3 Warm Springs West Gauge.
4 And the basis for that is presented in the report 4 And as that flow decreases down to zero -- you
5 in Section 6.2.4 which -- which compares the contribution of | 5 can -- you can see zero on the bottom. If you go over on the
6 Warm Springs West Flow to the Muddy River Flow. 6 right axis, that also equates to 3.82. So that's a
7 So it's a -- it's an analysis where they identify 7 relationship between, you know, flow on the left axis and
8 that approximately seven percent of the flow at the Muddy -- 8 decrease in flow on the X axis. So the X axis is really how
9 and I should be careful. It's not the Muddy River Flow but | 9 much does the flow decrease.
10 the discharge from the Muddy River Springs area. 10 So on the upper axis or on the upper line, we see
11 So, really, what -- what their analysis looked at 11 that -- we see that that red line or orange line, that's
12 was a flow from the Warm Springs West compared to the |12 actually discharge from the Muddy River at the Moapa gauge.
13 discharge from the Muddy River Springs area. 13 And it, too, but you read it off the right axis.
14 And in that -- in that analysis, they assume that 14 So at the top, it's 50.2. So you can see that
15 approximately seven percent of the discharge from the Muddy |15 basically, it correlates with 50 CFS, which is predevelopment
16 River Springs area is due to contributions from the Warm |16 flow in the Muddy River.
17 Springs West Gauge. 17 And so then, as we as look at the table that was
18 Q. Does the Water Authority explain why it does not |18 presented, you can see that what it -- basically, what it
19 include the alluvial pumping? 19 shows is that when there's a 1.12 drop in CFS drop in flow at
20 A. No, they do not. 20 Warm Springs West, which is -- you know, you can read it off
21 Q. Do you think that should be considered in this 21 the X axis.
22 analysis? 22 If you go over to 1.12 and then up, you can see
23 A. [ think that the State Engineer asked to 23 that that's that 1.12 CFS decrease from 3.82 down to 2.7; that
24 understand how much -- the quantity of water that can be |24 it results in a flow reduction in the Muddy River Springs -- [
Page 110 Page 112
1 pumped from the Lower White River Flow System, and the | 1 mean, from the discharge from the Muddy River Springs area
2 analysis presented in 6.2.4 addressed pumping from the | 2 from 15 CFS.
3 carbonate aquifer. 3 And that's read by looking at the 50.2 down to
4 So -- so I think that, yes, the alluvial pumping 4 the approximately 35 CFS. So that's the data that's presented
5 should be considered, maybe not in this analysis butina | 5 in -- in their report. And as discussed in that report, then
6 response to the State Engineer. Alluvial pumping should be | 6 that 15 CFS drop would be a decrease of approximately
7 addressed. 7 10,000-acre-feet.
8 Q. In the third bullet point on the bottom of 8 The numbers that they present to get to the 4,000
9 Rebuttal Slide 8, you refer to the Water Authority's use of | 9 to 6,000 is -- is basically addressing the amount of flow
10 linear relationship. 10 decrease when Warm Springs West would decrease from 3.82 down
11 Could you explain, please. 11 to3.2.
12 A. Yeah. I think the best way to show that would be |12 So I think it's important to understand that the
13 on Slide 9. 13 analysis that they presented for the 4,000 to 6,000 range is
14 So what Slide 9 shows is a graphical 14 based on this linear relationship. If you were to continue
15 representation of a table that they presented in the July |15 this linear relationship down to the right, you can see that
16 report. So the table in the July report related decreases in |16 when there's more and more flow decrease, that there's a
17 flow at Warm Springs West to decreases in flow or discharge |17 direct decrease in the flow at the Muddy River.
18 from the Muddy River Springs area. 18 And -- and that's the part that I think is -- is
19 So -- so we've chosen to -- for this analysis to 19 flawed in their analysis in the sense that it doesn't account
20 use the Moapa gauge as kind of a de facto discharge from the |20 for a non-linear relationship of contributions that would
21 Muddy River Springs area. But what we've shown on this graph |21 occur from the alluvial aquifer.
22 is the axis on the left is the flow at the Warm Springs West. |22 Q. And is there contributions from the alluvial
23 And the blue line is the Warm Springs West flow. 23 aquifer to the Muddy River?
24 So, for instance, if you -- if you look on the 24 A. Yes.
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1 Q. Accounted for by SNWA? 1 A. Right.
2 A. Not in this analysis, no. 2 Q. Go ahead and explain.
3 Q. With respect to SNWA's report that CSI did not 3 A. So Rebuttal Slide Number 12 shows you how we
4 ignore groundwater levels in CSV production wells, do you | 4 viewed those similarities. You can see -- again, I don't want
5 recall that area of the report? 5 to -- and, you know, so there's some of this information on
6 A. Yes,Ido. 6 this graph.
7 Q. Do you agree with that? 7 But as you look at it, the bars on the bottom are
8 A. No, I do not. 8 individual pumping in the Coyote Springs. Gray is pumping
9 Q. I'm referring to Rebuttal Slide Number 10. 9 from CSI-1. Yellow is pumping from CSI-2. Blue is pumping
10 Would you please explain. 10 from CSI-4, and green is pumping from CSI-5. And -- and then
11 A. So there's a statement in the report that the 11 kind of orange-pink is CSI-3.
12 hydrographs of the three CSI wells and CSVM-1 exhibit the same |12 So we can see -- and I believe that we've all
13 shape and general decline occurring during the two-year |13 looked at this hydrograph many times today. And what the --
14 aquifer test and the responsive MX-5 shutdown and restart in |14 what we -- what we're presenting here is the fact that MX-4,
15 the middle of the stake. And so they're staking, it was |15 CSVM-6, and UMVM-1 are all responding identically.
16 unmistakable, and we ignored that. 16 What I've done here for presentation purposes is
17 And, you know, my response to that is, no, we did |17 I want to make sure that we're not showing the true elevation.
18 not ignore that but, in fact, that SNWA ignored the specific |18 It's important for everybody to understand what these are is
19 temporal distribution of pumping from the different CSI wells. |19 these are hydrographs that are all shown on -- based on the
20 So, in fact, when you look at those wells, you 20 same scale, but they've been offset so that we can show you
21 have to take into account the pumping that's occurring on the |21 exactly how they compare.
22 west side and the pumping that's occurring on the east side of |22 It's just an important -- the right axis -- it's
23 that block in order to understand why those production wells |23  important to understand that we're not trying to say that
24 support -- support our analysis. 24 these are the actual evaluations but rather, they're relative
Page 114 Page 116
1 CSI-1, -3, and -4, those -- those wells that are 1 change in elevations from one to another.
2 located on the west side, they do behave differently than | 2 So I think, you know, this really shows that.
3 those wells that are located on the east. I'm going to show | 3 And then we go ahead and we look at CSI-2, so when we throw on
4 you that in a second. 4 the available data from CSI-2, we can see that it too also
5 But also, I wanted to point out that, you know, 5 behaves quite similarly to CSI-1 -- I mean MX-4, CSVM-1,
6 we're not alone in this. Others have also identified that | 6 CSVM-6 and UMVM-1.
7 there is a lack of information or lack of data that really | 7 It's the same things that we talked about today.
8 supports any type of hydraulic connection between -- between | 8 It's -- it's the recharge in '05 event that you see the rise
9 the west and the east side. 9 in groundwater levels. It's a decline over the -- over the
10 But if you look on 11, on Slide 11 -- you know, 10 long period down to 2013 at the end of the test.
11 the purpose of Slide 11, again, is to remind everybody where |11 It's a -- you know, it's a slight pump up in 2010
12 all these wells are. 12 due to the recharge event in 2010 and then flat conditions
13 So we look at the carbonate production wells, and |13 kind of over the last four or five years. But what's really
14 those are in blue: CSI-4, CSI- -- CSI-3. I'm kind of going |14 important that we look at is -- is also that -- that response
15 down and CSI-3, CSI-1, CSI- -- and MX- -- MX-5. Sowe lookat |15 that occurred in 2011.
16 those wells and we also look at those monitoring wells which |16 So -- so, you know, the data, I think, are pretty
17 is UMVM-1, which is the upper part of the Muddy River Springs |17 remarkable that, you know, we have these observation wells and
18 area. CSVM-I1 or -- and also CSVM-6 -- no, I'm sorry, MX-4 and |18 monitoring wells, and we can compare, you know, nearby
19 CSVM-6. Those are the monitoring wells that I want to show |19 production wells. They're all -- they're all pretty much
20 you in the next slide. 20 behaving the same.
21 So when we look at Slide 12 -- 21 And --
22 Q. Let's refer to these as rebuttal slides so 22 Q. Can I interrupt because I think we have
23 they're different than the ones that you previously -- so this |23 approximately ten minutes left, and I want to cover some
24 is Rebuttal Slide Number 12, please. 24 ground with you.
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1 What you have now displayed is Rebuttal Slide 13; | 1 the -- one of the things that we want to point out here is
2 correct, sir? 2 that they identified that steady-state conditions were not
3 A. Right. 3 reached in EH-4 until late 2015, and spring flow and
4 Q. And that's slide from which you were just 4 streamflow were relatively constant.
5 testifying? 5 And I apologize for that typo where it says 2017
6 A. That's correct. 6 t02017. It should be 2015 to 2017. So that's -- that's an
7 Q. And the significance of Rebuttal Slide 14 to this 7 error I made.
8 hearing is what, sir? 8 Q. In the first bullet point?
9 A. The significance is is that the characterization 9 A. In the first bullet point.
10 of the other production wells: CSI-1, CSI-3, and CSI-4 are |10 Q. Thank you.
11 different than what we see when we compare CSI-2, MX-4, |11 A. So one of the things that -- that really kind of
12 CSVM-1, and CSVM-6. 12 struck us was that it doesn't really account for local
13 Q. Does that reflect the significance of the block 13 pumping. And so this is, again, you know, what -- what is the
14 that you referred to? 14 impact of local pumping on nearby spring flow and nearby
15 A. The block? 15 observation wells and how does that get taken into account
16 Q. The fault. 16 when you're trying to assess, you know, what -- what the --
17 A. Oh, the fault. I'm sorry. Yes, it reflects the 17 what the resources are and how those resources react along
18 importance of the structural block that exists between the |18 with that and climatic conditions. I think that's best
19 west and eastern sides of the Coyote Spring Valley. 19 described in Slide 17.
20 Q. How so? 20 Q. Rebuttal Slide 17, please.
21 A. Because it works to isolate the hydraulic 21 A. I'msorry. Rebuttal Slide 17.
22 connection between the two. 22 And in Rebuttal Slide 17, you can see that, you
23 Again, we go back to this idea that these nominal 23 know, we -- we -- the green bars along the bottom are pumping
24 faults -- not just those along the block, but other normal |24 in carbonate wells in the Muddy River Springs area, and the
Page 118 Page 120
1 faults that we've identified -- create these preferred flow -- | 1 squiggly line on the top with the hydrograph with the annual
2 flow ways and pathways. 2 variability, that's something that we've looked at for the
3 And that in a perpendicular direction, we see 3 EH-4 before. And then, of course, the straight solid black
4 that not only the faults but also the structural blocks can | 4 line is the cumulative departure from mean.
5 act as barriers to groundwater flow in a perpendicular | s But what really struck out from us on this is the
6 direction. 6 fact that from 2013 to 2014, average pumping from those
7 Q. Did you analyze the reports submitted to the 7 carbonate wells in the Muddy River Springs area is about
8 State Engineer's office by the United States Fish and Wildlife | 8 1442-acre-feet. But when we get to 2015 and 2017, that
9 Service? 9 average pumping has increased to about 2700.
10 A. Yes, wedid. 10 So you can see that when you look at the
11 Q. And would you take a look at Rebuttal Slide 15 11 hydrograph, if anything, there's been a slight recovery with
12 and explain your analysis and findings, please. 12 increased pumping rate in that, but in that near vicinity of
13 A. We looked at the Fish and Wildlife report, and, 13 the Muddy River Springs area.
14 again, we disagreed with the assessment of the amount of |14 But, again, while pumping plays a big role in
15 groundwater that can be pumped from the Lower White River Flow |15 describing, you know, the characteristics of a hydrograph,
16 System. 16 it's also the -- the climate that can't be ignored on how that
17 And I think that, you know, a lot of the basis 17 also affects it.
18 for our disagreement really comes down to the importance of |18 Q. This might be a question better suited for one of
19 the hydraulic variability that we see in the system and how |19 your colleagues, but was the Series C's analysis reliable in
20 groundwater levels are driven by that hydraulic variability. |20 your opinion?
21 Q. With respect to Rebuttal Slide 16, does that show 21 A. You know, I -- Miss Jean Moran reviewed the
22 the analysis that you just referred to with respect to FWS's |22  hydrogeologic aspects of both the Theis and the SeriesSEE, so
23 estimate of groundwater availability? 23 I'm going to defer to her to answer that question.
24 A. Yeah. Ithink it does. And I --I think one of 24 MS. MORAN: The SeriesSEE is a spreadsheet
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1 adaptation of handling the Theis curve, and it is developed by | 1 A. Yes, I disagree with that value because, again,
2 the USGS. And it calls upon a Fortran code to solve for the | 2 it's these hydraulic barriers and flow paths that, you know,
3 distribution of drawdown based on pumping. 3 that support pumping in different parts of the Lower White
4 And I did not do SeriesSEE. I mean, I do 4 River Flow System, as I've shown in my previous water budget,
5 numerical modeling and fairly complex models, but Idonotdo | 5 upwards of 30,000-acre-feet per year.
6 this particular analytical tool. 6 HEARING OFFICER FAIRBANK: Mr. Robison, just to
7 So I did do the simplified Theis equation, as I 7 let you know that you're at your three hours if you wanted to
8 presented earlier, and I showed that as a cross-check, looking | 8 reserve your 30 minutes for rebuttal.
9 at the SeriesSEE, if you had two wells pumping and their | 9 MR. ROBISON: I'm going to intrude on the
10 distances and their two-year average pumping that was during |10 redirect time for three minutes or less.
11 that pumping test, what effect would be at roughly VH-4. |11 HEARING OFFICER FAIRBANK: Sounds good.
12 How the report goes with SeriesSEE, it's an 12 MR. ROBISON: Mr. Reich, would you please turn
13 appendix, and it's Appendix A. Itis areally -- it's a good |13 your attention to Rebuttal Slide 25 and tell us what your
14 analysis of things other than we do not have all of the data |14 analysis is concerning the report of the Moapa Valley Water
15 to cross-check it. 15 District.
16 But when I cross-checked it with my very simple 16 ANSWERS BY MR. REICH:
17 model, it showed that it had more influence from a well |17 A. I'm sorry. We reviewed the -- the Moapa Valley
18 pumping further away than a well that was closer. 18 Water District report. And for the most part, what we found
19 So the -- the simple cross-check that I did 19 was that we disagreed that the carbonate aquifer is in
20 didn't check out with the SeriesSEE. I have no way of knowing |20 somewhat of a steady-state condition.
21 what the -- the -- the assumptions were that were used. |21 So if you turn to Slide -- Rebuttal Slide 26,
22 Clearly, we probably used different T's and different S's, |22 they're stating that the aquifer is in a somewhat steady-state
23 which were the hydraulic properties. But we would have used |23 condition, and while they don't specify an amount of
24 the same, and it should have been relatively the same for |24 groundwater that may be pumped, they do state that, you know,
Page 122 Page 124
1 those values. 1 based on the -- Order 1303 that the current amount of pumping
2 The figure I'm referring to is in the 2013 July 2 corresponds to a period of time in which spring flows have
3 report from Fish and Wildlife Service, and it's Page A.4-2. | 3 remained relatively constant and have not demonstrated a
4 What it shows is Arrow Canyon's contribution to EH-4's | 4 continuing decline.
5 drawdown would have been 0.7, and then MX-5 was 1.2. | 5 So, again, I wanted to stress the fact that
6 So that's opposite just doing a cross-check. So 6 carbonate -- carbonate levels and spring flow in the Muddy
7 though I don't know SeriesSEE inside out, it's still the | 7 River system are driven by climatic conditions -- we've seen
8 simplified Theis equation, and to my knowledge, it didn't have | 8 that signature throughout today -- and that structural
9 any recharge in it and it didn't have any boundaries init | 9 features and heterogeneities also affect this -- affect
10 that could have been handled with image wells. 10 understanding and decisions that can be made regarding whether
11 To my knowledge, that wasn't done. So I don't 11 we're in -- whether we're in steady-state conditions.
12 have the full answer, but it put in question how this works. |12 And also, importantly, we have seen similar rates
13 Q. Would you please put up Rebuttal Slide Number 19 |13 of decline in -- in spring flow at the -- at the Muddy River
14 and let's turn our attention to the National Park Service. |14 Springs.
15 Mr. Reich, did you analyze their initial report 15 I think it's -- if you go back and you look at
16 and find flaws in it? 16 the record, you can see that, you know, following wet periods
17 ANSWERS BY MR. REICH: 17 in'99 and 2000, we saw rates of decline. While -- while the
18 A. Yeah, I reviewed the National Park Service 18 minimum levels did not reach what we've seen, certainly the
19 report, and one of the comments that they make in their report |19 rates themselves, we do see those rates of decline.
20 is that gravity data should not be ignored when defining the |20 So understanding that hydrologic condition with
21 geometry of some of these basins. 21 respect to how pumping -- pumping and recharge affect spring
22 Q. Do you agree with their suggestion that there's 22 flow -- and spring flow, I think, is really fundamental to
23 less than 14,500-acre-feet per year available for the 23 understanding the system.
24 administrative unit? 24 Q. Mr. Reich, we have had an estimate of 4- to
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1 6,000-acre-feet per year given by the Water Authority, 9318 by | 1 swear in the witness?
2 Fish and Wildlife, something less than 14,5 from the Park | 2 HEARING OFFICER FAIRBANK: He's not a witness.
3 Service, and year similar, estimating that up to 3 He's an attorney asking questions.
4 30,000-acre-feet of availability for groundwater pumping in | 4 SPEAKER FROM THE AUDIENCE: Okay.
5 the administrative unit. 5 CROSS-EXAMINATION
6 Please explain why these -- your number is a 6 MR. MILLER: Thank you.
7 better number to be used by the State Engineer's office? | 7 I think we were trying to prioritize some of our
8 A. Well, I believe we brought forward today a set of 8 questions here, so I want to skip to the chase here.
9 data and information that the State Engineer can use to assess | 9 I believe it's Ms. Moran did the SeriesSEE
10 and develop his own conceptual model and water budget. |10 analysis?
11 So what we've done today is we've provided that 11 MS. MORAN: I did not do the SeriesSEE analysis.
12 information that provides a complete picture. Ibelieve that |12 I did a Theis equation checking the SeriesSEE analysis.
13 others have not provided that understanding of how the system |13 BY MR. MILLER:
14 works, where groundwater flows, how -- what it affects. |14 Q. Okay. Well, in relation to the SeriesSEE
15 You know, and that's something different, and I 15 analysis by the Fish and Wildlife Service?
16 think -- you know, we hope that the State Engineer will |16 A. Yes. That's correct.
17 consider the data that we presented today and understand why |17 Q. Okay. Would you agree or are you aware that the

18 we think that that information can be used to assess a pumping |18 data interpreted using SeriesSEE Curve-fitting by DOI in 2013
19 number that can be used for the area. 19 like monthly pumping at major wells within the -- within the
20 MR. ROBISON: Thank you, sir. 20 study area, groundwater level data collected and reported in
21 We'll submit this part of our case. 21 that study area is available on the Nevada Division of Water
22 HEARING OFFICER FAIRBANK: Thank you. Sowehave |22 Resources' online and publicly accessible website?
23 about 15 minutes until we're going to go ahead and break for |23 A. Yes. I'm aware of that.
24 lunch. So if we want to go ahead and we can start -- the |24 Q. Would you also agree that the -- the USGS
Page 126 Page 128
1 first participant for asking questions of the panel for 1 SeriesSEE Excel add-in code is a public domain that has been
2 cross-examination purposes is the United States Fish and | 2 publicly available from I believe it's 2012 to present on the
3 Wildlife Service. 3 USGS publications warehouse?
4 And so if they have any questions, I'm going to 4 A. That's correct. 2012.
5 go ahead and give you guys 14 minutes to go ahead and make | 5 Q. Okay. And it sounded like you had familiarized
6 that presentation. 6 yourself somewhat with the SeriesSEE instructions, I guess we
7 And before you start asking questions, if you'll 7 want to call it, from the -- let's see if I found it here.
8 just go ahead and state your name and make an appearance for | 8 USGS Techniques and Methods, Halford, et al?
9 the record. And just for the purposes of making appearances | 9 A. That's correct. It's available from the website.
10 today, I'm going to ask each of the attorneys to do so when |10 I downloaded it.
11 they speak. 11 Q. Okay. Well, do you agree with the USGS authors
12 We're also going to go ahead and, for purposes of |12 of that SeriesSEE regarding their characterization of the
13 identifying all the parties that are here, mark as an exhibit |13 purpose methodology employed and intended application of
14 the sign-in sheet. So if there's participants who have not |14 SeriesSEE?
15 signed in on the sign-in sheet, please make sure youdo so |15 A. I--1 guess I'd like you to restate it.
16 Dbefore the close of business today. 16 Q. Yes. How about this.
17 Go ahead. 17 A. Okay.
18 MR. MILLER: Okay. My name is Luke Miller. I'm |18 Q. Would you agree that it's essentially a
19 with the Department of the Interior's Office of the Solicitor |19 Curve-fitting tool as opposed to a distributed groundwater
20 on behalf of the Fish and Wildlife service. 20 flow model?
21 SPEAKER FROM THE AUDIENCE: madam chair,areyou |21 A. That's correct.
22 going to swear the witness? 22 Q. Okay. Would you also agree with the authors of
23 HEARING OFFICER FAIRBANK: I'm sorry? 23 SeriesSEE that the parameters of, say, the Theis transforms as
24 SPEAKER FROM THE AUDIENCE: Are you going to |24 applied in that SeriesSEE Curve-fitting analysis are neither
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1 intended to represent or serve as estimates of aquifer 1 do to solve this other than I didn't agree with the results.
2 parameters like such as transmissivity and storage 2  And I -- it shows the different pumping in the basin and then
3 coefficients? 3 it -- it puts the relative impact to that particular
4 A. Well, I guess I'm not aware. Could you explain 4 observation well from those wells.
5 what your statement means. 5 So it's pretty straightforward that way other
6 Q. Well, let's see here. Probably not, but give me 6 than I didn't know what the assumptions were that went in.
7 asecond. 7 Because some kind of knob is in there that has to be adjusted
8 A. Itseems a little twisted. If you state it 8 to weight the different wells, and that -- it got weighted
9 again, maybe I can -- 9 such that a well closer that, in my estimation, should have

10 Q. Okay. 10 had more impact had less.

11 A. --figure it out. 11 It just sort of raised a red flag that I can't

12 Q. Well, we're trying to see if you agree with what 12 resolve without more background data here.

13 the authors of the SeriesSEE outlined as the use of parameters |13 Q. So did I understand earlier when you were

14
15
16
17
18
19
20

22
23
24

or Theis transforms as applied in SeriesSEE in a Curve-fitting
analysis.

Are they neither intended to represent or serve
as estimates aquifer parameters?

A. They're not aquifer parameters. It's a

Curve-fitting. Yeah, it's still a little -- it sort of
misses.

21 Q. Okay. Well, I might just move on from that one.
A. Okay.
Q. So it sounds like you are knowledgeable about the

DOI's 2013 application of SeriesSEE to the analysis of the

'_l
»

testifying that it's not necessarily that the Fish and
Wildlife Service's SeriesSEE analysis is completely or
necessarily unreliable but that you're potentially missing
some data in your perspective and to reproduce it?

A. That's correct with the caveat that just a simple
cross-check analytical model should be able to be
cross-checked. So do numerical models. You want to have a

21 cross-check in them so they don't become a black box.

22 And when I did my analysis, though simple, it

23 should have ran as a cross-check to it -- relative

24 cross-check, not absolute. And, yes, it -- it is a SeriesSEE.

I R
o VW 00 g o »n

W 0 N o U1 B W NP

10
11
12
13
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15
16
17
18
19
20
21
22
23
24
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Order 1169 pumping tests?

A. Yes, I am.
Q. And the DOI's 2013 interpretation of those

reports?

A. Yes. They presented a series of graphs. It

was -- | could follow what they said, yes.

Q. And would you say that your approach to your

effort -- I believe you said it was a Theis -- central Theis?

A. Non-equilibrium well equation.
Q. And that was an effort to evaluate the SeriesSEE

analysis?

A. It was sort of independent. It was independent.

But it did come from having the 2013 report available and that
they did use the Theis equation.

And though I typically do numerical flow models
that handle a lot more pieces in it and this is more
analytical, I decided to do something similar but not -- it's
not identical because it doesn't move those curves. But it
does solve for what would be a drawdown.

And it helped while I was reviewing a report to
see the relative impacts from the different pumping. I
suppose I should have showed something, but it's in your
report.

What's nice about these graphs -- I mean, I could

Page 132

1 [ have no problem with the program. I just don't have the

2 background information. So, yes, maybe background information

3 would resolve that, but I don't know.

4 Q. Okay.

5 MR. MILLER: No further questions.

6 HEARING OFFICER FAIRBANK: Okay. Thank you.

7 Next will be National Park Service.

8 CROSS-EXAMINATION

9 MS. GLASGOW: Good morning. I'm Karen Glasgow
10 with the Office of the Solicitor, Department of Interior, and
11 [ represent the National Park Service. Hi. Ijust have a
12 couple of questions. Just sort of making sure I understood
13 what you testified to earlier.
14 BY MS. GLASGOW:
15 Q. So I understood that you testified that you

[
[+)]

believe an appropriate estimate for recharge to the Coyote
Spring Valley from the Sheep Range was 5,280-acre-feet per
year?

ANSWERS BY MR. REICH:
20 A. Yes. That's correct.
21 Q. Okay. And is it not true, then, at 520-acre-feet
22 per year that that's greater than the mean value of
23 34,348-acre-feet per year that is contained in Appendix C for
24 the recharge to -- why do I want to not say that right? -- to

R BB
w o0 J
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1 Coyote Spring Valley from the Sheep Range? 1 Do you agree with that, I guess, is a better
2 A. Yeah, I can -- I'll be happy to answer that. 1 2 question? Do you agree that the Kane Springs contributes any
3 think it's a good point that you look at. So what we did -- | 3 acre feet of whatever amount to the local recharge?
4 and the appendix that you're referring to is the literature | 4 A. You know, so I think -- could you rephrase the
5 review that we did for other -- other reports that were out | 5 sentence -- or question because I think there's two questions
6 there. 6 there. I'm not sure which --
7 And as Ms. Palmer mentioned, there were more than | 7 Q. Well, my question was: The report says that Kane
8 12 different reports that we looked at to come up with that -- | 8 Springs contributes 4,200 -- I'm rounding up, as you did --
9 with that average, and there is different techniques used for | 9 acre feet of water to the tributaries to the Lower Water --
10 each one of those. 10 Lower White River Flow System and contributes to the local
11 What we did was we provided that information, so |11 recharge; correct?
12 I think people can ask a great question like that. But we -- |12 A. That's correct.
13 we developed an independent analysis, and so our analysis was |13 Q. Okay. But now -- and so -- and so my question, |
14 independent. And while it might be greater, I don't know. I |14 guess, is do you agree with that statement, that the Kane
15 am -- | guess they are responsive to yes, it's greater than |15 Springs contributes acre feet to this -- to the Lower White
16 the average, yes. 16 River Flow System and to recharge?
17 Q. Thank you. 17 A. Yes, | agree that the Kane Springs Valley
18 You talked about barriers from both natural 18 contributes regional recharge to the Lower White River Flow
19 faults that were mapped by CSANT and structural blocks that |19 System similar to the other tributary basins that I discussed
20 were mapped by CSANT that coincide with geological mapping |20 in my testimony.
21 from I think you quoted Rowley. 21 Q. Okay. And so then I guess my question is:
22 A. Yes. 22 How -- you indicated on page 55 of your July 3rd report that
23 Q. Okay. How permeable is this structural block? 23 you did not believe that the Kane Springs should be included
24 A. Oh, so how -- we -- we -- we assume that the 24 in the Lower White River Flow System because of geologic
Page 134 Page 136
1 structural block is not permeable. 1 characteristics.
2 Q. Isittrue that MX-5 actually is within the 2 A. Correct.
3 structural block? 3 Q. Okay. So tell me -- explain how those two go
4 A. It's drilled right on the edge of the -- in the 4 together. How is it if it's contributing to this recharge
5 structural block, which I would consider to be in the damage | 5 that we're talking about, why is it not -- why is it, in your
6 zone of that structural block. 6 opinion, not to be included?
7 Q. Lastly, so you talked about the SNWA 2000 -- | 7 A. Right. And the best way to describe that is if
8 think --7 report? 8 we go back to my budget and I show that, you know, there is
9 A. Correct. 9 inflow from Pahranagat Wash and there's inflow from Delamar
10 Q. Okay. And in that report, SNWA states that 10 and there's inflow from Kane and there's inflow from Lower
11 there's 4,190-acre-feet in a tributary that contributes to the |11 White River Flow System, you know, we've stated before and I
12 Lower White River Flow System and to the local recharge; |12 stated during our direct testimony that we agree with the
13 correct? 13 State Engineer's boundary for 1303, but we also state that
14 A. Iwould have to look to review which tributary is 14 these other resources need to be accounted for.
15 that. 15 So -- so we can -- we can isolate and manage the
16 Q. Kane Springs. 16 Lower White River Flow System as per Order 1303, but in order
17 A. Kane Springs. Yeah, I can look. It will take me 17 to understand how those resources occur and move through that
18 two seconds -- 18 system, then it's important to understand what that regional
19 Q. Okay. 19 flow into the aquifer is.
20 A. --and I can confirm that. 20 So -- so I treat Kane Springs the same way [
21 Yes. We've summarized that in Table 9 as 21 treat Delamar and Pahranagat and the other basins, and that is
22 4,200-acre-feet per year from Kane Springs based on the 2007 |22 as a source of regional groundwater inflow into -- into the
23 report. 23 basin.
24 Q. But-- okay. So -- so yes, the report does. 24 Q. But ones that should not be included as part of
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1 the flow system that we're talking about here? 1 CROSS-EXAMINATION
2 A. It -- the answer -- 2 BY MS. BALDWIN:
3 Q. For management. 3 Q. Mr. Carlson, you testified that fault zones can
4 MS. GLASGOW: Okay. Thank you very much. 4 be narrow and may not correspond to surface features; is that
5 THE WITNESS: Thank you. 5 correct?
6 HEARING OFFICER FAIRBANK: All right. It is 6 A. Yes, that's true.
7 noon, so we will go ahead and take a break for lunch. 7 Q. And, Mr. Reich, is it accurate to say that known
8 And then we get back, next up for 8 faults depicted on geologic maps may be located differently
9 cross-examination will be the Moapa Band of Paiute Tribe,and | 9 than assumed?
10 we'll continue on down the list. 10 ANSWERS BY MR. REICH:
11 Thank you very much, and we will be back and 11 A. Yes,itis. We used geophysics to redirect where
12 start promptly at 1:00 p.m. 12 those faults were going to be located.
13 (Lunch recess at 11:59 a.m.) 13 Q. And the C -- I'm going to get this wrong. The
14 14 CSAMT survey was only in Coyote Springs Valley; correct?
15 15 A. Yes, it was only in Coyote and -- yes, Coyote
16 16 Springs Valley. I'd have to overlay it. They're -- yes, it
17 17 was. [ was concerned -- the reason I hesitated was because it
18 18 might have been in the northern part of Muddy River Springs
19 19 area, but no, it was all in Coyote Springs Valley.
20 20 Q. Would -- could undetected or mislocated faults
21 21 exist elsewhere in the Lower White River Flow System?
22 22 A. Yes.
23 23 Q. And would you agree that accurate description of
24 24 groundwater flow depends upon knowing fault locations?
Page 138 Page 140
1 CARSON CITY, NEVADA, MONDAY, SEPTEMBER 23,2019, P.M. SESSION | 1 A. Yes.
2 -00o- 2 Q. And just to confirm, the panel concluded that the
3 3 carbonate aquifer is heterogenous throughout its entire
4 HEARING OFFICER FAIRBANK: AndI--justasa | 4 extent?
5 real quick preliminary matter, just to address some questions | 5 A. We identified the heterogenotes in Coyote Spring
6 and concerns that had been raised via an objection with | 6 Valley Muddy River Spring area based on the work that we
7 regards to the introduction of the PowerPoints or the use of | 7 presented today. My -- we did not present evidence today
8 the PowerPoints, just to go ahead and clarify to make sure | 8 about heterogenotes outside of that area, but based on review
9 that the record and the parties are abundantly clear that the | 9 of Rowley's map and my review of reports by others, there are
10 PowerPoints will be maintained in the hearing -- inthe |10 both thrust faults and normal faults that exist throughout the
11 hearing record as demonstrative exhibits. But they are not |11 rest of the Lower White River Flow System.
12 the substitute for the reports or the exhibits submitted by |12 MS. BALDWIN: Thank you. That's all.
13 the parties timely. 13 HEARING OFFICER FAIRBANK: Thank you. Next will
14 So just as -- they'll be maintained in the 14 be Southern Nevada Water Authority and Las Vegas Valley Water
15 hearing file, but they are not going to be relied upon or, you |15 District.
16 know, for the purposes and substitute that for the reports in |16 MR. TAGGART: Is it possible to have the
17 evidence that was submitted by the parties pursuant to the |17 PowerPoint up on the screen? I'm going to have a few
18 scheduling order. 18 questions for him.
19 With that being said, we'll go ahead and move on 19 MR. HERREMA: Which PowerPoint?
20 and next up will be the Moapa Band of Paiute Indians. |20 MR. TAGGART: Both. Starting though with the --
21 MS. BALDWIN: I am Beth Baldwin for the Moapa |21 HEARING OFFICER FAIRBANK: Mr. Taggart, will you
22 Band of Paiute Indians, and with me is Debbie Leonard, local |22 make sure your mic is on?
23 counsel. I just have a few questions. 23 MR. TAGGART: Yes. Ifit's possible, I may have
24 24 some questions about each one of the PowerPoints.
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1 HEARING OFFICER FAIRBANK: Okay. Looks likeit's | 1 to the geologic map from Rowley and that are reflected on
2 up. 2 this? And let me -- what I'll ask you first is, there's a
3 MR. TAGGART: Thank you. I want to make sure we | 3 dotted line that runs along the highway. I'm going to refer
4 have a clock going. 4 to that as the Highway Fault. Do you see the one I'm talking
5 HEARING OFFICER FAIRBANK: I have one, too,so | 5 about?
6 don't worry about that. 6 A. Are you suggesting there's CSM-5? CSM-5 -- or
7 MR. TAGGART: All right. 7 no, CSI-4?
8 CROSS-EXAMINATION 8 Q. Well, there's a Highway 93. Do you see that?
9 BY MR. TAGGART: 9 A. Oh, no, I'm just saying there's two parallel

10 Q. Good afternoon, panel. My name is Paul Taggart. |10 dotted lines along Highway 93. There's one on the left and

11

I represent the Southern Nevada Water Authority and the

[
[

one on the right.

12 Las Vegas Valley Water District, and I have a few questions |12 Q. Okay. So you see the Highway 93 there?
13 for you. 13 A. Yes.
14 First, to Mr. Reich, from your testimony, do you 14 Q. And you see where CSI-4 is located right on the
15 agree that alluvial pumping in the Muddy River Springs area |15 highway?
16 affects the Muddy River? 16 A. Yep.
17 ANSWERS BY MR. REICH: 17 Q. And just to the right of that is a dashed line
18 A. Yes. 18 that runs parallel to the highway. Do you see that?
19 Q. Okay. And I think in your report, you indicated 19 A. Correct.
20 immediately it affects the Muddy River; right? 20 Q. And I'm going to be referring to that as the
21 A. I'd have to get the exact wording, but my intent 21 Highway Fault. And is that new in your analysis to any prior
22 would be that immediately, yes. 22 geologic understanding of the area?
23 Q. Okay. Would it be fair to characterize that as a 23 A. That is a fault that Mr. Carlson's identified
24 one-to-one effect from pumping versus capture of river flow at |24 earlier in his testimony that we would use Rowley's fault and
Page 142 Page 144
1 alluvial pumping in the Muddy River Springs area? 1 move that to the west.
2 A. I'msorry. Could you repeat that because -- is 2 Q. Okay. So is that fault located in any other
3 it the -- just one section at a time. I'm sorry. 3 geologic literature prior to your report?
4 Q. That's fine. I'll move on. 4 A. Yeah, I believe that's -- it's located and I have
5 A. And also --no, I -- 5 a--located in Rowley, that we would take that and move it to
6 Q. Ihave very short time, so I'll just move on. 6 the west.
7 Do you also agree that carbonate pumping in the 7 Q. Okay. Now, what other modifications have you
8 Muddy River Springs area affects the Muddy River Springs? 8 made to the Rowley map?
9 A. Yes,Ido. 9 A. The boundary fault that's running through CSI-3
10 Q. Okay. And you also agree that pumping in the 10 and just to the right of CSI-1, that was the fault that would
11 Coyote Spring Valley at MX-5 does impact the Muddy River |11 be on the west side of the structural block.
12 Springs; is that correct? 12 Q. Okay. Now, I have a question for Mr. Carlson.
13 A. Yes, Ido. 13 So, Mr. Carlson, you see the -- good afternoon,
14 Q. Okay. Now, | have a couple questions for you 14 sir.
15 from Figure 10 in your report. And maybe I'll just use your |15 ANSWERS BY MR. CARLSON:
16 PowerPoint, but I didn't see this one. 16 A. Yes, hello.
17 A. Oh, my report. I'm sorry. 17 Q. Do you see the figure that we're talking about?
18 Q. Yes, Figure 10 is on page 26 of your report? 18 A. Yes.
19 A. Yes, I'm looking at it now. 19 Q. Okay. And do you see where the A-A prime
20 Q. Great. So is it fair to say that this figure 20 cross-section is located on that map?
21 represents your modification of the Rowley geologic |21 A. Right.
22 understanding from 2017? 22 Q. Okay. Now, I want to ask you about that
23 A. Yes, it's a close proximity. 23 cross-section. And in your PowerPoint at slide number 17,
24 Q. So let's go through. What changes did you make 24 could we put that up, please?
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1 Okay. Now, you see we're on Figure 10 from the 1 reasonable?

2 CSI number one, the expert report from Mr. Reich and others, | 2 A. No, west of 2,000. The data in between the

3 do you see where the A-A prime cross-section crosses this | 3 cultural noisy things that were causing us problems and to the

4 Highway Fault we've been talking about? 4 west end of the line, that was good data.

5 A. Right. 5 Q. Okay.

6 Q. Do you see that? 6 A. From approximately 2,000 to 3,000 roughly is

7 A. (Nodded head.) 7 noisy data that we consider invalid.

8 Q. Okay. Now, I want to read from your report, 8 Q. Allright. Now, Mr. Carlson, are you confident

9 which is an appendix to CSI number two. Are you familiar with | 9 that 5,000-acre-feet of water can be pumped to the west side
10 that document? 10 of the Highway Fault based on your resistivity data alone
11 A. Yes. 11 without causing impacts to the Muddy River or the Muddy River
12 Q. Allright. And on page 7 of that document, it 12 Springs?
13  says -- it describes some man-made culture, some noise in that |13 A. I'm not a hydrologist, so I cannot answer that.
14 area on the west end of that cross-section. And when I'm |14 I can answer questions about the data, the resistivity, and
15 looking up at the screen, I'm asking you specifically about |15 the measurements made. But I'm not a hydrologist, so I don't
16 the area between site 1500 and site 3300. Do you see that? |16 know what can be pumped.
17 A. Yes. 17 Q. Butin -- given your expertise, do you consider
18 Q. And is that -- that's the area Mr. Reich is 18 the resistivity data, itself, and alone to be sufficient to
19 relying upon for the location of the Highway Fault; correct? |19 make a conclusion I just asked you?
20 A. No. The Highway Fault is just to the west of 20 A. No, I can't draw that conclusion myself, A,
21 that. That -- the label on there, that's the zone of cultural |21 because I'm not a hydrologist, and B, because we have two
22 effects I mentioned, man-made conductive features. 22 lines of data that show a fault. But, hydrologically, what's
23 They were doing some construction of some sort 23 happening from one side to the other is for the geologists and
24 there, but there's man-made conductive features, pipelines, a |24 the hydrogeologists to work out.

Page 146 Page 148

1 lot of electrical noise. So that area there, I can't quite 1 Q. Okay. Now, Mr. Reich, back to Exhibit 10 -- I'm

2 see the label, but that area you just named is the cultural | 2 sorry, Figure 10 from your report, so the Highway Fault |

3 effects. 3 asked about, that was moved and modified from where Rowley had

4 Q. Okay. So in your report, you state "the very 4 it; is that correct?

5 unusual resistivity data near the west end of the line, line | 5 ANSWERS BY MR. REICH:

6 A, and the upper thousand feet of this section centered at | 6 A. That's correct.

7 station 2100 is likely the result of noise and is not likely a | 7 Q. Any other changes based upon your analysis to

8 valid geologic structure," right? 8 what Rowley found in 2011?

9 A. Right. 9 A. Can I pull Rowley out real quick and I'll tell
10 Q. And east of approximately station 3300, the data 10 you?
11 appear reasonable, right? 11 Q. Well, I don't really have time for that. So --

NN NN NDHE B R B R B R R
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A. Right.

Q. Soisn'tit -- is it fair to say that the
resistivity data west of the 3300 section should not be
considered because of the noise or the data?

A. No. I say that the infrastructure that's being
built and causing the noise is in the vicinity of stations
2,000 to 3,000, approximately 2,000, depending on exactly
where the -- where you land on the GPS. West of approximately
station 2,000 appears to be valid data.

Q. Okay. Even though, in your report, it says east
of approximately 3300, the data appear reasonable?

A. Right.

Q. Now you're saying the data east of 2,000 appear

12
13
14
15
16
17
18
19
20
21
22
23
24

A. Yeah, that was the major change, yes.

Q. Okay. I want to ask you about the water budget
analysis that you did. Do you know how much water the State
Engineer indicated in ruling 62557

And first of all, are you familiar with ruling
6255 that established the joint hydrologic area for
considering pending applications for groundwater rights?

A. Yes, I'm familiar with it.

Q. And are you -- do you know how much water the
State Engineer indicated was available as perennial yield in
the Lower White River Flow System in that order?

A. Available for perennial yield? I'd have to --

I'd have to go back and review the order. My understanding
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1 was that the order was looking at additional water rights | 1 recharge that you calculated in Coyote Spring Valley?
2 applications for appropriation and that the order decided that 2 A. Yes.
3 there was none available. 3 Q. Okay. So for that recharge, you used the PRISM
4 Q. Allright. Let me ask you to assume for the 4 data set for precipitation and you used the Maxi Eakin
5 purpose of my question that he indicated that 50,000-acre-feet | 5 coefficients to generate a recharge value; is that correct?
6 is the perennial yield available in the Lower White River Flow | 6 A. Ms. Palmer can respond to that question.
7 System. Do you know how much of that perennial yieldis | 7 Q. Go ahead.
8 allocated to the Muddy River itself? 8 ANSWERS BY MS. PALMER:
9 How many acre feet of perennial yield to the 9 A. No, we looked at four different empirical
10 Lower White River Flow System should be reserved for the flow |10 recharge models. We did do the analysis with the Maxi Eakin
11 of the Muddy River? 11 method, but those have been shown to not be valid for use with
12 A. Based on what was stated in 6255? 12 the more modern precipitation data sets. They are married to
13 Q. Yes. 13 the Hardman precipitation map, which is based on older data.
14 A. No, I do not know with 6255. I would haveto go |14 So our analysis is based on two citations, which
15 back and review that document. 15 are in our July 3rd report that come from one from the USGS
16 Q. Okay. Would you disagree that 37,000-acre-feet 16 and one from -- sorry, the other reference is XD -- we have
17 was the predevelopment flow of the Muddy River on average? |17 those citations.
18 A. No, I would not disagree with that. 18 Q. Well, then do you have an independent calculation
19 Q. So if those numbers are correct and the State 19 of recharge in this analysis?
20 Engineer indicated that 50,000-acre-feet was the perennial |20 A. Yeah, it's --
21 yield and 37,000-acre-feet needed to be reserved for the |21 MR. REICH: Recharge from the sheep range.
22 river, that only would leave 13,000-acre-feet of perennial |22 Q. Yes, recharge in the sheep range. Do you have an
23 yield for the Lower White River Flow System, right? |23 independent calculation of that value in this report?
24 A. Yes. 24 A. Yes.
Page 150 Page 152
1 Q. Okay. And your opinion is there's 1 Q. And what precipitation data did you use?
2 30,000-acre-feet of perennial yield in the Lower White River | 2 A. The PRISM precipitation data, which is based on
3 Flow System, right? 3 1981 to 2010 data.
4 A. Yes. 4 Q. And what coefficients did you use?
5 Q. Okay. And that calculation is based, in part, on 5 A. I'd have to look in the report to tell you that.
6 your calculation of recharge; right? 6 HEARING OFFICER FAIRBANK: Mr. Taggart, your time
7 A. Yes. 7 isup. If there's time remaining at the end, we can go ahead
8 Q. You have a water budget that uses recharge as one 8 and open it back up for further questions.
9 part of the equation to balance for the water budget, right? | 9 MR. TAGGART: Thank you.
10 A. Yes. 10 HEARING OFFICER FAIRBANK: Next up is Moapa
11 Q. And you calculate recharge using precipitation 11 Valley Water District.
12 data from PRISM and the Maxi Eakin coefficients; is that |12 CROSS-EXAMINATION
13 correct? 13 MR. MORRISON: Good afternoon. I'm Greg Morrison
14 A. No, let's clarify this because what we -- we used 14 and I represent Moapa Valley Water District. Let me get my
15 estimates from SNWA on the entire Lower White River Flow |15 timer going.
16 System for the available water that's available from 16 Okay. Just a few questions here for you, a
17 sustainable yield in the Lower White River Flow System. |17 couple of things that I thought might be inconsistencies or
18 When we changed our methodology to look to see |18 maybe I didn't understand in the report.
19 what was available in Coyote Springs Valley, we then performed |19 First, I know we've talked about Kane Springs
20 our own recharge analysis. So only in Coyote Springs Valley |20 already. I don't think too much needs to be asked about that.
21 did we identify the 5280 of local recharge from sheep ranch. {21  But I just wanted to ask, are you aware if there were any
22 In our analysis -- 22 measurements taken in Kane Springs Valley pursuant to the 1169
23 Q. Tunderstand, sir. So -- and I'm sorry if 23 pump testing?
24 asked the question inaccurately. I just want to ask about the |24 ANSWERS BY MR. REICH:
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A. Are you specific about groundwater levels, or --

1

Page 155

Q. I have it in the report.

24

the --

24

2 Q. Yeah, I'm sorry. I think it's the KSV-1, 2 A. Thave 49 as a figure.

3 alternately known as -- 3 Q. Allright. Let me see. I could have left a typo

4 A. Yeah, actually I saw the water level. We didn't 4 in there.

5 review those as part of our July 3rd report. We saw those | 5 HEARING OFFICER FAIRBANK: Mr. Morrison, is it

6 water levels. We didn't address it. But I'm saying we | 6 page 48?

7 reviewed it, we didn't address it in our July 3rd report. | 7 MR. MORRISON: Could be. Itis, it's page 48 and

8 Q. Levels were monitored, though, pursuant to the 8 it is the first full paragraph, first sentence on that CSVM-4,

9 1169 pump testing? 9 does not show a response to pumping, Muddy River Springs area
10 A. Yeah, there was -- yes. 10 or eastern Coyote Springs Valley.

11 Q. Okay. Quick question about the Theis analysis, I |11 So I'm looking at -- the data that supports that
12 believe it was Ms. Moran, you completed that? 12 on page 5 of appendix E. And I'm looking at your hydrograph
13 ANSWERS BY MS. MORAN: 13 of CSVM-4, and it looks to me like it reflects about a half a
14 A. That's correct. 14 foot of drawdown at CSVM-4 during the 1169 pump testing. Is
15 Q. Okay. Now, you stated, I believe, that faults 15 that accurate?
16 affect and/or disturb groundwater flows within a basin? |16 ANSWERS BY MR. REICH:
17 A. They can. 17 A. Yeah, I just want to make sure that we're looking
18 Q. Or have the capacity to? 18 at the same graph. It's CSVM-4, page 5 of the appendix;
19 A. They have the capacity to, yes. 19 correct?
20 Q. Allright. And those faults and/or features, 20 Q. Yep.
21 those aren't represented in any Theis analysis; is that |21 A. Okay. Yeah, and we addressed this issue before
22 accurate? 22 and I think that what our -- what we see here is a response to
23 A. Not in the one I did. You have to use image 23 the hydrologic and climatic conditions.
24 wells to account for them. 24 Q. Yeah, I understand that your conclusions were

Page 154 Page 156

1 Q. So this Theis analysis, it's a pretty simple tool 1 different. Ijust want to make sure that you do agree that

2 when you're evaluating complex fragmented groundwater system? | 2 there was a half a foot of drawdown show in that hydrograph

3 A. It--could you rephrase that? It's -- I think 3 from the course of the 1169 pump testing?

4 what I said was that it has some very simplifying assumptions | 4 A. Okay. Let's see. So basically from 1874.5 to --

5 toitand it doesn't represent what's happening here. Andif | 5 yeah, a half a foot, maybe even more, but a half a foot.

6 you're saying that this is a very fragmented system, and | 6 Q. Okay. And there's a steady downward trend

7 therefore, it shouldn't be applied -- I don't understand your | 7 throughout the 1169 pump testing?

8 question. 8 A. There is a trend consistent with -- yes.

9 Q. I guess what I'm saying is, I believe your expert 9 Q. Allright. Now, Coyote Springs pumping began in
10 reports, collectively viewed does say that this systemisa |10 2005, I believe. And looking at this same hydrograph, I see
11 very fragmented and complex system. With that being the case, |11 about a foot of drawdown since CSI began its pumping. Does
12 is a Theis analysis not a somewhat limited utility? 12 that look right to you?

13 A. That's correct. 13 A. A foot of drawdown since -- so what I -- I'm not

14 Q. Okay. Let's see here. A couple things I wasn't 14 quite sure of the time frame that you're referencing. I see
15 real sure on within your reports. I think this is all for |15 that --

16 Mr. Reich. I want to ask about the effects on a couple of the |16 Q. '05 to the present.

17 wells or at least one of the wells from the 1169 pump testing. |17 A. From '05 to the present? Oh, so over the

18 Page 49 of your initial report, I think you 18 entire --

19 stated that CSVM-4 did not show response to Coyote Springs |19 Q. Since Coyote Springs began.

20 Valley carbonate pumping. So that being the case -- and I'm |20 A. So over the entire period of record, yeah, |

21 looking at this -- this statement sites Appendix E, but the |21 would agree with you that there would be, yeah, a -- what was
22 statement's on page 49. 22 the number you stated?

23 A. So are you referring to the rebuttal report or 23 Q. About a foot?

A. About a foot.
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1 Q. Give or take? 1 in spring flows measurable?
2 A. Iwould agree with a foot. 2 A. Yes.
3 Q. Okay. Thank you. I want to ask real quickly 3 Q. Okay. That's all I have for you. Thanks a lot
4 about page 32 of your rebuttal report. And while you're | 4 for your time.
5 looking that up, at page 32, you state that from 2006 5 MR. REICH: Thank you.
6 through 2009, carbonate pumping throughout the Lower White | 6 HEARING OFFICER FAIRBANK: Next will be Lincoln
7 River Flow System averaged about 7,000-acre-feet annually. | 7 County and Vidler Water Company.
8 From 2010 through 2013, carbonate pumping averaged about | 8 CROSS-EXAMINATION
9 9,000-acre-feet annually. 9 BY MS. PETERSON:
10 So that 2,000-acre foot increase, you refer to 10 Q. Hello, panel. Karen Peterson from Allison
11 it, page 32 of your rebuttal report, it does refer to those |11 MacKenzie law firm, representing the County water district and
12 time frames in that 2,000-acre foot increase? 12 Vidler Water Company. So I did have a copy follow-up

13 A. 2006 to 2009, range from 6500, averaging 7,000. 13 questions. Slide 15 on your rebuttal presentation, I don't
14 By 2010 to 2013, range 7500, averaging nine. So you -- what's |14 know if you can bring that up.

15 your question? I'm sorry. 15 Mr. Reich, one of the items I think you discussed
16 Q. Well, I haven't asked a question yet. I was 16 was questions regarding, including Kane Springs Valley into
17 making sure we were on the same page. 17 the Lower White River Flow System boundaries, and you
18 A. Oh, okay. I'm just getting caught up with you. 18 indicated in your rebuttal comments that Kane Springs Valley
19 Q. Allright. Great. So I want to talk about 19 should not be included. Do you see that?

20 Pederson Springs and Pederson East. 20 ANSWERS BY MR. REICH:

21 A. Okay. 21 A. Yes, I do.

22 Q. Your footnote 58 and 59, I believe, is on that 22 Q. And did you have an opportunity, during the

23 same page. You talk about the spring measurements at Pederson |23  course of all these proceedings, to review all the CSAMT
24 Springs and Pederson East. And October 2006, which is the {24 information performed by Zonge?

Page 158 Page 160

1 start of the time frame we're discussing here, Pederson East | 1 A. Yes, I did.

2 flows were about .23 CFS? 2 Q. And what data supports your rebuttal conclusion
3 A. Pederson East. 3 on this slide regarding, including Kane Springs Valley and the
4 Q. This is in footnote 58. 4 boundaries?
5 A. Right. Yes. 5 A. My understanding -- or my review of the data
6 Q. And the Pederson was .24 CFS? 6 indicates that there's a series of en echelon faults that help
7 A. Correct. 7 to create a -- some type of a hydraulic barrier or a barrier
8 Q. Allright. So at the end of that time frame, 8 to groundwater flow in this area that isolates the Kane
9 which would be starting in 2006 and ending in 2013, 9 Springs Valley area from the -- from the Coyote Spring Valley.
10 October 2013, Pederson East was flowing at .1 CFS. Is that |10 And a lot of the data I looked at was also based
11 what your footnote 59 says or it might still be in 58? |11  on water level data that shows that there is a very large, a
12 A. No, you're good. No, you're on the 59. Pederson |12 very steep hydraulic gradient between the two valleys.
13 Springs East spring flow was .1 in October 2013. 13 Q. And is the CSAMT information new data for the

14 Q. Allright. And Pederson Springs was 0.7 CFS that
15 same time?

16 A. Correct.

17 Q. Allright. So you agree, then, that from 2006 to

[y
kS

State Engineer to consider since the 1169 pump test?
A. Yes. My understanding is that the data was

performed or the survey was performed in March of this year.
Q. And to your knowledge, have you seen any other

R R R
N o

18 2013, Pederson Springs East flowed -- flows reduced from 0.23 |18 data provided by Southern Nevada Water Authority, the Moapa
19 CFSto .01 CFS? 19 band of Paiute Indians, the U.S. Fish and Wildlife Service, or
20 A. Yes, I do. 20 the National Park Service? Any new information regarding
21 Q. And the same time frame, Pederson Springs 21 locations of faults or geologic structures in this whole area?
22 declined from 0.24 to 0.07; is that correct? 22 A. Ibelieve the Moapa band presented a conductive

23 A. Yes. 23  model -- or effective model, excuse me, a heat transfer using

24 Q. Allright. And would you consider those declines |24 finite difference in the Colorado -- in this lower region.
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1 So I believe that to be -- I first heard about 1 A. Icanlookitup. I have it stated in my report.
2 that at a hydrologic review team meeting that we had at SN\WA | 2  But, no, not off the top of my head.
3 three or four months ago, and then looked at the presentation | 3 Q. That's fine. The well of MX-5 elevation is 1813.
4 or the reports submitted by them. 4 A. Oh, the groundwater level.
5 But besides that and the geophysical data, you 5 Q. Yes, I'm sorry.
6 know, without going back and reviewing all the reports, that's | 6 A. Oh, I'm sorry. I thought you were asking about
7 my only understanding of the new data. 7 the surface level, so that's why I was -- no, yeah, 1813 is
8 Q. And you were just asked some questions by 8 appropriate for that.
9 Mr. Morrison regarding the hydrograph in Appendix -- 1 believe | 9 Q. And does a groundwater elevation of 1811 at
10 it's Appendix E for CSVM-4? 10 Pederson Springs sound about right to you?
11 A. Yes. 11 A. Yeah. Yes.
12 Q. Do you recall those questions? 12 Q. So because groundwater elevations are so similar,
13 A. Yes, Ido. 13 how would one draw down the water table to capture ET without
14 Q. And what's -- do you have the hydrograph in front |14 also impacting spring discharge? Are we. ..
15 of you? 15 A. Well, there's a question that I think we have to
16 A. Yeah, I'm looking at it right now. 16 talk about, and that is one of the themes that we've really
17 Q. Allright. What's occurring in the hydrograph to 17 promoted today is the idea that location of pumping has a
18 cause the overall pattern? 18 great deal to do with how much pumping can be -- occur in the
19 A. The impact of the hydrologic conditions that 19 Lower White River Flow System.
20 we've talked about, the wetting and drying and the average |20 So when we talk about that and we talk about the
21 where we see the response to the '04 and '05 rainfall events, |21 structural control, so again, it's that normal faulting. It's
22 the long-term decline. Over that 2006 to 2013, '14 period and |22 the structural control that -- where we see flow paths that
23 then recent average conditions since that. 23 come through Coyote Springs down into Hidden Valley and Garnet
24 So this hydrograph, to me, reflects a lot of -- 24 and California wash or flow paths that go through Coyote
Page 162 Page 164
1 it's driven a lot by the climate and the precip. 1 Spring Valley into Muddy River Springs area, California wash.
2 MS. PETERSON: That's all the questions I have. 2 I --and we have to look at that as a whole. It's important
3 HEARING OFFICER FAIRBANK: Next will be the City | 3  that we see the whole picture.
4 of North Las Vegas. 4 So why there are wells, and I've stated in my
5 MS. SCHROEDER: I'm representing the City of 5 earlier testimony, that pumping on the east side of Coyote
6 North Las Vegas, Laura Schroeder. We have no questions. | 6 Spring Valley would absolutely impact groundwater levels and
7 HEARING OFFICER FAIRBANK: Thank you. Centers | 7 result in spring flow. There's also other locations where you
8 for Biologic Diversity. 8 can pump that necessarily do not go directly through Muddy
9 CROSS-EXAMINATION 9 River Springs area.
10 MR. DONNELLY: Thank you. For the record, 10 Q. Thank you. Are you aware of what environmental
11 Patrick Donnelly, representing the Center for Biological |11 impacts might results from capturing of evapotranspiration and
12 Diversity. For the record, I am not an attorney. Iplay one |12 the die off of phreatophytic vegetation?
13 on television sometimes, so I'm going to do my bestand am |13 A. [am -- I'm not a biologist, so I'm not going to
14 sure people in this room will let me know if I wander astray. (14 opine on the impact of that. But I am aware that the
15 So I'm going to direct my questions to Mr. Reich 15 groundwater level has a direct relationship on the health or
16 and perhaps the appropriate person can jump in if they are |16 the habitat that it supports.
17 better suited for someone else. 17 Q. Thank you. You state that there is
18 I'd like to start with the topic of 18 30,000-acre-feet of water available for pumping in the Lower
19 evapotranspiration capture. Is it true that 19 White River Flow System per year; is that correct?
20 evapotranspiration capture would result from the lowering of [20 A. Yes.
21 the water table? 21 Q. How would -- sorry, are you aware of the
22 ANSWERS BY MR. REICH: 22 significance of 3.2 cubic feet per second of discharge at the
23 A. Yes,itis. 23 Warm Springs west?
24 Q. Are you aware of the elevation of well MX-5? 24 A. Yes,[am.
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1 Q. Would removing 30,000-acre-feet of water per year | 1 be slicing up a basin and evaluating pieces of it in that
2 from the ground in the Lower White River Flow System maintain | 2 fashion that you did?
3 levels at the spring above 3.2 CFS? 3 A. Iwould say that, generally, the method is
4 A. It's amulti faceted response, and so I'm trying 4 applied to regional areas, but I think that there are some
5 to figure out the best way to respond to give you the answer, | 5 applications that have been done for the scope of the size of
6 because again, I just talked earlier about the location of | 6 the sheep range is within the bounds of what's been done.
7 pumping and the importance that the location of pumping hason | 7 Q. Taking a broader look at the overall conceptual
8 the resources. 8 model for the basin, do you assert that discharge equals
9 And so when we talk about, you know, what is 9 recharge?
10 sustainable and -- or what kind of pumping can occur, we |10 ANSWERS BY MR. REICH:
11 really have to focus in on what is actually causing that and |11 A. In predevelopment conditions or --
12 controlling that -- those water levels. 12 Q. Yes, yes. Thank you.
13 So if we're talking about pumping in, say, Garnet 13 A. Well, our budget shows that there's a difference
14 Valley or pumping in certain parts of California wash, how |14 of approximately 1200-acre-feet. I'd have to do the exact
15 does that affect Warm Springs west flow? How does that |15 math. But there's an imbalance in our budget of some -- 1
16 affect, you know, sub flow that might be captured as |16 don't know, 1 or 2 percent or something.
17 evapotranspiration in the bottom part of the Moapa Valley? |17 Q. Do you have ideas as to where that 1 or 2 percent
18 So it's really -- the answer I want to provide to 18 comes from?
19 you is that, yes, we can pump up to 30,000-acre-feet based on |19 A. Oh, yeah. You know, the values could easily
20 how we distribute that pumping and how we use our conceptual (20 be -- you know, could be connected to evapotranspiration
21 model to do that. 21 because we got to remember, we're using different methods to
22 Q. Thank you. You stated that -- in your report 22 establish different fluxes in this budget.
23 that your model is at least partially based on the Maxi Eakin |23 So while we might be using, you know, mass
24 model; correct? 24 Dbalance, deterrent mass balance to look at recharge rates and
Page 166 Page 168
1 A. I'm going to let Ms. Palmer respond to the -- 1 fluxes of groundwater coming in, you know, we might be looking
2 you're talking about local recharge from the sheep range. | 2 at historical photographs or different precip or other records
3 Q. Thank you. 3 to measure ET.
4 ANSWERS BY MS. PALMER: 4 So there can be variations in those estimates,
5 A. Yeah, that's what you mean when you say "model"? | 5 which would explain why the budgets don't necessarily equal
6 Q. Yes? 6 out. You know, the goal of our budget was really to provide
7 A. No, it's -- the numbers that we presented are not 7 the State Engineer what we felt was the best available data
8 based on the Maxi Eakin coefficients. 8 for describing the 1303 administrative units. So we chose
9 Q. Without using the coefficients, was the 9 consistency among data sets to provide that.
10 methodology based on the framework of Maxi Eakin, different |10 Q. Is the water being discharged generally from
11 coefficients granted? 11 recent origin and provenance or is water discharged from past
12 A. It's based on the same type of empirical model. 12 epics, for instance, Pleistocene?
13 Q. Yes. 13 A. Yeah. So there's a -- you know, this is a great
14 A. That relates precipitation to recharge. But it 14 question because I really enjoy this part of the geology and
15 is not the coefficients that were established by Maxi Eakin, |15 hydrogeology because, you know, we got to remember, you know,
16 but by papers and literature that established other methods |16 what has happened over the last 12,000 years compared to what
17 and other coefficients. 17 might have happened over the last 40,000 years or
18 Q. Given that it's a different set of coefficients 18 50,000 years.
19 with the same framework, was that framework designed to be |19 So, you know, as we've had the last ice age melt
20 evaluating entire basins or -- I'll leave the question at |20 off and, you know, you have this vision of this basin and
21 that. 21 range area with these lakes and very, you know, paleo areas.
22 A. Can you clarify what you mean by -- 22 And then what has happened to that -- you know,
23 Q. The question is: Was the framework designed to 23 what I want to say recent water, you know, that's kind of
24 evaluate recharge on an entire basin scale or is it meant to |24 recent water, that last, you know, 12 to 15,000 years,
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1 whatever you want to call that last ice age, then compared to, | 1 Q. Well, let me clarify. Is there any reason to
2 you know, some of the dating that we've seen in the recharge 2 believe that a predevelopment state in the Lower White River
3 estimates that we use. So I guess that's a very long way of | 3 Flow System was a steady state? Why do we assume that it was
4 saying that there is older water in the system. 4 asteady state?
5 Q. Granted that, isn't it entirely possible that 5 ANSWERS BY MS. MORAN:
6 there is more waters -- appreciably more water discharging | 6 A. Right, because even our budget shows that it's
7 from the system than is coming in in new recharge, given that | 7 slightly not steady state with there being a difference in
8 the -- given that the knowledge of interbasin flow and | 8 what's an inflow and an outflow. It was the best numbers that
9 recharge is entirely speculative? 9 we have at the time. So we're going to start with the best
10 A. Sure. 10 numbers that we have. I don't think we know to the nearest
11 Q. Isn'tit entirely possible that this is fossil 11 foot, notice we round them at least somewhat.
12 water discharging that will not be replaced? 12 Q. Right. Sure.
13 A. Yeah. So there's two components to the 13 A. Butyes.
14 discharge. There's local recharge that we've identified, and |14 Q. One final line of questioning to build on the
15 so every year, there's a local amount of recharge that's being |15 Moapa Valley Water District. We had talked about Kane Springs
16 mixed in. And then there's the old -- you know, the 16 Valley. Isn't it true that well KSV-1 declined slightly
17 groundwater flow system that we suggest starts as highup as |17 during the pump test?
18 in the Ely range where that flow has been drained through. |18 ANSWERS BY MR. REICH:
19 So you -- if you -- if [ understand your question 19 A. Could you -- I didn't present any information on
20 correctly, is -- are you asking me if discharge is greater |20 it. Could you provide me a view of an exhibit?
21 than recharge? 21 Q. Icannot. So I will withdraw that. I will
22 Q. Potentially. Isn't that possible? 22 withdraw that question. I cannot provide an exhibit.
23 A. Well, two things are going on. So I look at it 23 A. We never presented in our reports, so --
24 as a -- the potential metric head, right? So let's say 24 Q. Okay. No more questions. Thank you.
Page 170 Page 172
1 further upstream as the head drops, you know, the rate of flow | 1 HEARING OFFICER FAIRBANK: Next will be Georgia
2 is going to decrease, right? So everything hastobein | 2 Pacific Republic Industries Dry Lake.
3 Dbalance. 3 MS. HARRISON: Good afternoon, panel. Sylvia
4 And so something has to be -- something has to 4 Harrison from McDonald Carano appearing for Georgia Pacific
5 give, like one of the -- when we look at that -- when that | 5 and Republic Environmental Technologies.
6 budget, if recharge is going to go down, then discharge is | 6 Also appearing with me for Georgia Pacific is
7 going to go down also, right, because that -- those budgets | 7 Paulina Williams from Baker Botts in Austin, Texas, and Sarah
8 have to balance out. 8 Ferguson from McDonald Carano for Georgia Pacific Republic?
9 So maybe not only does discharge go down, but 9 Just to clarify the record, Broadbent prepared
10 also ET would go down and spring flow would go down. It would |10 its report for three entities, including Dry Lakes Water, LLC.
11 be a combination of all those different factors if you were |11 Dry Lakes is not participating in these hearings
12 to -- if you were to suggest that recharge was going down |12 and we do not represent them. So with all of that being said,
13 also. 13 we have no questions for these witnesses.
14 MS. MORAN: I'd like to look at it just a little 14 HEARING OFFICER FAIRBANK: Thank you,
15 bit differently, and that is if your question is if recharge |15 Ms. Harrison. Next is Nevada Cogen Associates 1 and 2.
16 is changing over time, it can be out of balance with discharge |16 CROSS-EXAMINATION
17 until the new steady state is reached. 17 BY MR. FLANGAS:
18 And that occurs all the time because if a change 18 Q. Hello, my name is Alex Flangas. I'll present
19 in pumping occurs, there has to be a new steady state and that |19 this to the panel. I'm not really sure if it would be best.
20 can take 50 years or it could take ten years or it could take |20 Referring to your CSI Exhibit 1, your initial
21 100 years. 21 report, you show in Table 8, a predevelopment water budget for
22 But if what you're asking is if recharge is 22 the LWRFS based on SNWA's 2007 report. This is on page 41.
23 changed over historical -- not even historical, you're asking |23 ANSWERS BY MR. REICH:
24 for something prehistorical. 24 A. Yes, I'm looking at it.
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1 Q. You essentially accepted that table and said that 1 So I don't want to get confused with you on what
2 table was essentially a valid water budget; isn't that 2 you're calling lateral or axes or whatever. But there -- I
3 accurate? 3 think a great example, and we see this just southeast of MX-5
4 A. Where do I state that? I'm just curious. 4 are these subparallel faults that are connecting -- that are
5 Q. Page 43. This third -- beginning of the third 5 connecting the Coyote Springs Valley with the Muddy River
6 full paragraph, the water budget provided in Table 8 and shown | 6 Springs area.
7 in Figure 16 presents an initial budget that may be used for | 7 So, no, there's other -- you know, not all faults
8 groundwater sustainability in the LWRFS? 8 run northwest/southeast. There are a series of subparallel
9 A. Yes, that's an accurate statement. 9 faults that have been developed over different geologic
10 Q. And so essentially the water table you're showing |10 episodes.
11 for inflows and outflows in Table 8, that's something you |11 Q. I'm not worried about all faults, sir. I'm
12 accepted as valid; correct? 12 focused on the ones running from Kane Springs Valley into
13 A. We accepted the Table 8 as an initial budget for 13 Coyote Springs Valley. What does your -- what does your
14 the State Engineer to start his planning process. SoI--you |14 mapping show?
15 know, we presented this budget because no other party, up to |15 A. Which map are you referring to?
16 this point, had put together a comprehensive budget that we |16 Q. I'm looking at Figure 9.
17 were able to review. 17 A. Itreflects the Rowley map. So this figure was
18 So we went and used the best data available to 18 based on Rowley and others from 2017. So the purpose of this
19 provide an initial budget and we fully believe that initial |19 was to show the general geology.
20 budget will be improved upon over the years as more |20 Q. And what does it show, sir?
21 information is learned. 21 A. It shows a -- kind of a north -- so after -- I'll
22 Q. But the budget you used drew from these various 22 go back to Mr. Taggart's Highway Fault. If you start down
23 valleys that you have contained in the inflow; correct? |23 towards the Highway Fault and work your way directly north,
24 A. Yes. 24 there is a fault that's running approximately north, northeast
Page 174 Page 176
1 Q. And Kane Springs Valley, you show 4200-acre-feet | 1 direction that runs along the northern part of Kane Springs
2 coming in; correct? 2 Valley. It also shows a fault system that runs along the
3 A. That's correct. 3 southern side of Kane Springs Valley.
4 Q. And then in Figure 16, which is on page 42 of 4 Q. And the faulting system on the southern side of
5 that report, you actually show the 4200-acre-feet coming in | 5 Kane Springs Valley runs what direction towards Coyote Spring?
6 from Kane Springs Valley; right? 6 A. Itruns in a northeast/southwest direction.
7 A. That's correct. 7 Q. Toward -- essentially, when I say "laterally,"
8 Q. Didn't you just testify a little while ago about 8 I'm talking this way, not crossways as a block towards Coyote
9 aboundary condition, a fault that would prevent or a block | 9 Spring; correct?
10 that would prevent that water from coming in from Kane |10 A. Laterally would be along the long axis of the
11 Springs? 11 Kane Springs Valley.
12 A. No, I did not. 12 Q. Along -- okay. Thank you, sir. So is it your
13 Q. I thought that's what you just said a little 13 contention, then, that the tables shown in Table 8 that shows
14 while ago, that there was not water coming in from Kane |14 the 4200-acre-feet flowing in is accurate?
15 Springs, that it was blocked? 15 A. Not -- it's a best available data that was --
16 A. No, [ did not. I never said that. 16 that we could use in order to provide the State Engineer. I
17 Q. Okay. Isn't it consistent with your report on 17 think another example might be to look at some of the
18 page 9 -- just so that I'm clear then, is it consistent with |18 literature review that we did for that.
19 your Figure 9 -- not page 9, I'm sorry, Figure 9 that the |19 So there's a literature review, I believe
20 faults in that area run lateral to Kane Springs Valley? |20 appendix C, that might be -- that might be helpful to look at.
21 A. No, we identify in our write-up, and are we on -- 21 But again --
22 we're on the July 3rd report. Yeah, there's a series of these |22 Q. To answer that question, sir, do I need to go to
23 northwest/southeast trending faults and subparallel faults to |23 Appendix 3 to answer a question as to whether you find the
24 those. 24 4200-acre-feet shown on Table 8 flowing into Kane Springs
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1 accurate or inaccurate? Do we need to look at Appendix 3? | 1 A. Oh. So the mechanisms for recharge, I think, are

2 A. No. I find it -- no, I find it's based on the 2 very -- it's very common what we see throughout eastern

3 2007 SNWA report, we think it's a valid estimate foran | 3 Nevada. So there's a rainfall that occurs and, you know,

4 initial budget for the Lower White River Flow System. | 4 there's direct precipitation in the carbonate rock and there's

5 Q. Thank you. 5 runoff that comes down. And that runoff also contributes to

6 MR. FLANGAS: That's all the questions I have. 6 and supports recharge directly into the carbonate and there's

7 Thank you. 7 also runoff into the basin fill.

8 HEARING OFFICER FAIRBANK: Next would be Muddy | 8 So one of the things that we looked at also was,

9 Valley Irrigation Company. 9 you know, what happens to that basin fill water in that area
10 THE STATE ENGINEER: Good afternoon, Steve King |10 and what are the water level differences. So we were -- we
11 from Muddy Valley Irrigation Company and we have no questions |11 went through and we looked at some of the alluvial water
12 for this panel. 12 levels and saw that they were higher actually than that of the
13 HEARING OFFICER FAIRBANK: And just so -- for |13 carbonate aquifer.

14 those individuals watching on the internet, that was Mr. Steve |14 So our conceptual model, if we were to continue
15 King making his appearance and not having any questions. |15 to describe it, would indicates that areas along the west
16 Next would be Bedroc. 16 contribute -- the basin fill contributes into the carbonate
17 MS. SCHROEDER: Laura Schroeder, representing |17 rock in that area.
18 Bedroc. I just have a couple of questions. Thank you. |18 Q. So is the flow on the west side of the Coyote
19 CROSS-EXAMINATION 19 Spring Valley, is it at all hydrologically isolated from the
20 BY MS. SCHROEDER: 20 Muddy River Springs aquifer?
21 Q. You -- CSI estimated that there was about 21 A. Isitall isolated?
22 5,280-acre-feet of recharge in the Coyote Spring Valley that |22 Q. Is it isolated by a fault or other structural
23 originated in the sheep range. 23 impediment?
24 My question is whether -- where CSI suggests that |24 A. Yes. So I think now we're talking specific
Page 178 Page 180

1 that flow -- where is that flow going? 1 elevations, right?

2 ANSWERS BY MR. REICH: 2 Q. Right.

3 A. So the recharge that falls on the eastern side of 3 A. Soyou--you're -- and I don't mean to read into

4 the sheep range, it contributes to multiple different 4 your question, but you're asking, is there a mechanism or

5 drainages along the base of the sheep range itself, orI | 5 there is a mechanism for water to flow from the west to the

6 Dbelieve is it Steptoe, the Steptoe Range. The water comes | 6 east, is that what you --

7 down and then drains into the -- what we would call the | 7 Q. Yes. Is there or isn't there, yes?

8 western side of the Coyote Spring Valley. So thatlocal | 8 A. No, it's a great question, and I think that's why

9 recharge is contributing with regional groundwater flow that | 9 if we were to look at the very northern portion of Coyote
10 comes in from the north. 10 Spring up towards bedrock, for instance.

11 Q. Okay. And is that local flow, that flow on the 11 Q. Um-hum?

12 western side then, is that something that can be pumped in |12 A. Or even closer up towards -- [ believe it's

13 that alluvial fill without impacting the carbonate aquifer? |13 CSM-3, you know, we've shown through our geology and

14 A. So I'm also hearing two questions. I want to 14 geophysics that that's a northern part of the Arrow Canyon

15 make sure I answer accurately. 15 Range that's coming through and diving down.

16 Q. Um-hum? 16 And so as that dives down, it's plunging, going

17 A. So is your question whether the recharge 17 for northward. And so recharge that occurs in the very
18 occurs -- what is your question because I hear a couple |18 northern end of the sheep range, does it have an opportunity

19 different questions.

20 Q. Allright. So we -- you've testified that we

21 have this flow from the sheep range that goes into the west
22 side. And my question is whether that is contained by -- in
23 that area such that it's not contributing to the carbonate
24 flow?

19
20
21
22
23
24

to mix with basin fill material and end up contributing to the
west side is kind of --

Q. Um-hum?

A. Iskind of a good, you know, way to look at this
conceptual model, and my answer would be, yes, there could be.

Q. Okay.
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1 MS. SCHROEDER: I think that's it. Thank you 1 A. Yes, small bump up.
2 very much. 2 Q. Right in here?
3 HEARING OFFICER FAIRBANK: Next willbe NV | 3 A. Yes.
4 Energy. 4 Q. Now, that CSI-1 is on the west side of defaults;
5 MS. CAVIGLIA: Hi, my name is Justina Caviglia 5 is that correct?
6 and I represent NV Energy and I just have a couple of | 6 A. That's correct.
7 questions for you. 7 Q. So let's go down to, say, MX-4, and that is on
8 CROSS-EXAMINATION 8 the east side of the faults; is that correct?
9 BY MS. CAVIGLIA: 9 A. That's correct.
10 Q. So, Mr. Reich, you stated towards the end of your |10 Q. So around the same time in 2011, is there also a

11

testimony this morning that you interpret the structural

11

slight bump up?

12 Dblocks to be impermeable; is that correct? 12 A. Yes, there is.
13 A. Yes,itis. 13 Q. And then you go to 2012, is there also a slight
14 Q. What evidence do you have that they are 14 bump up?
15 impermeable? 15 A. Yes, there is.
16 A. Groundwater level data. 16 Q. So would those lines be somewhat consistent
17 Q. Okay. Can you please change the slide to 17 during or around the same time period?
18 rebuttal testimony on page 14. 18 A. They seem to look a little bit different. The
19 So in your reports, CSI -- I want to understand, 19 2012 appears to occur later in CSI-1. But, yeah, that -- I'd
20 CSI-1 is on the west side of the fault zone; is that correct? |20 have to take a look at that. And I think, again, you know,
21 A. That's correct. 21 this is where we go back and talk about the impact of
22 Q. Can you focus your attention on the -- during the 22 hydrologic events and rainfall events. So seeing something
23 pumping inventory testing? When you look at, I would say |23 similar like that, yeah.
24 quarter three in 2011, and you look at CSI-1, is there an |24 Q. And then I have another question for you. Can we
Page 182 Page 184
1 increase in water level at that time? 1 go to slide 25?
2 A. No, there's not. 2 So when you go up to the rebuttal comments, you
3 Q. There's no increase right there? 3 state there is no hydrologic -- or hydraulic connection
4 A, I'm-- 4 Dbetween north Coyote Springs Valley and south Coyote Spring
5 MS. MORAN: I'm looking at the same thing. 5 Valley; is that correct? Is that what that states?
6 MR. REICH: Yeah, what are we looking at? 6 A. Northern Coyote Spring Valley and southern Kane
7 BY MS. CAVIGLIA: 7 Spring Valley.
8 Q. CSI-1? 8 Q. Yes, with MX-5?
9 A. Right. 9 A. Yeah.
10 Q. During the pumpage time, so probably the third 10 Q. So MX-5 is in southern Coyote Spring Valley?
11 quarter of 2011? 11 A. MX-5is -- there's -- well, okay, MX-5 is -- |
12 A. Yes. 12 would consider it to be kind of central or south central
13 Q. Is there an increase in the groundwater? 13 Coyote Spring.
14 A. Third quarter of 2011, no. 14 Q. Okay.
15 Q. Is it the second quarter? It's hard to tell 15 A. And so I chose that as the pumping well to
16 exactly. Does there look like there's a small increase in |16 describe that.
17 2000 -- 17 Q. So is that saying that for the northern Kane
18 A. Oh, a small -- oh, you mean -- you're talking 18 Springs, Coyote Springs Valley and southern Coyote Springs
19 about that very slight little bump up? 19 Valley, there's no connection? Is that what you're stating
20 Q. Correct. 20 there?
21 A. Yeah, it appears that there's a small bump up in 21 A. Ijust-- I'm going to help you. The northern
22 the -- 22 Coyote Spring Valley.
23 Q. Okay. And can we go to 2012 for the same one? 23 Q. Yes.
24 Is there also a small bump up? 24 A. Southern Kane Spring Valley.
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1 Q. Yes, and southern Coyote Springs Valley? 1 microphone?

2 A. Right. So is there a hydraulic -- is there a 2 MR. REICH: Yeah, I apologize. That exhibit, I

3 connection there? My review of the data showed that there was | 3  believe, has MX-6 in the wrong location. So slide 21.

4 no response from pumping MX-5 in the CSVM-4 well. | 4 MS. MORAN: 23.

5 Q. Okay. So does that mean that your testimony 5 MR. REICH: Oh, slide 23, sorry.

6 today is that you can pump as much water as you want from that | 6 BY MS. COOPER:

7 northern area without affecting the Muddy River Springs? | 7 Q. Your report is the correct location then?

8 A. Pump as much area as you want? So what areas 8 A. Yes.

9 specifically? Let's -- if we're going to go down this, let's | 9 Q. Thank you. I have a few more questions, please.

10 make sure that we're going to identify the right area. 10 Ms. Moran, you did the Theis analysis?
11 Q. Okay. So what I read when I read your comment is |11 ANSWERS BY MS. MORAN:
12 that there is a line basically in the middle of the Coyote |12 A. That's correct.

[
w

13 Springs; is that correct?
14 That there is no connection between northern

Q. Could you explain what the reason for using
solely MX-5 pumping and not total Coyote Spring Valley
carbonate pumpage was?

A. The way the Theis equation works, I wanted
pumping in a center versus in multiple locations. And I was

R R
TS

15 Coyote Springs, southern Kane Springs Valley and where MX-5 is
16 in southern Coyote Springs. Is that what you're stating right
17 there?

18 A. No, I'm saying there's a hydraulic barrier. So

19 that's a -- yeah, there's a hydraulic -- there's a hydraulic
20 Dbarrier in the sense that from -- there's no hydraulic

21 connection from MX-5 pumping in Kane Spring Valley, yet there

R R R
0o J o

only looking at four being an example, the pumping that occurs
at two places.

And given MX-6 was the largest pumping volume, |
took that average pumping of the pumping test to look at what

N DR
r O v

22 still is flow out of the Kane Springs Valley are into the |22 its effect would be at the spring, just using the simple Theis
23 Coyote Spring Valley area. 23 equation.
24 Q. Okay. 24 Q. MX-5?
Page 186 Page 188
1 A. So there's a downward vertical gradient into the 1 A. MX-5, right. That was the greatest pumping in
2 Coyote Spring Valley area. So as I've showed in the water | 2 those two years, representative two years.
3 budget, there would absolutely be an impact if there was | 3 Q. But you used both Arrow Canyon wells and the
4 unlimited pumping upstream. 4 Muddy River Springs area?
5 MS. CAVIGLIA: I think that's all the questions I 5 A. Right. They're fairly close together as a
6 have. 6 pumping center.
7 HEARING OFFICER FAIRBANK: Thank you. Nowwell | 7 Q. Okay. Do you think that if you would have
8 go ahead and open it up to staff. Do we have any questions? 8 used -- combined Coyote Spring Valley pumpage, that would have
9 MS. COOPER: Hi, thank you. 9 made any difference in your analysis?

10 HEARING OFFICER FAIRBANK: Please state your |10 A. [ would have to do it to know if it would.

11 name. 11 Q. Okay.

12 MS. COOPER: Christi Cooper, DWR. I'll start 12 A. Thanks.

13 with -- I think anyone on the panel could ask -- answer this |13 Q. Thank you. Can I have one more question? I can
14 question. 14 go to slide 14 in your initial presentation. Oh, maybe the
15 EXAMINATION 15 rebuttal, I'm sorry.

16 BY MS. COOPER: 16 Mr. Reich, do you believe that CSI differs

17 Q. I'm looking in your initial submittal report, 17 from -- number two differs from wells 1, 3 and 4? And in what
18 Figure 10, specifically at the location of MX-6 and slide 23 |18 ways again, please?

19 of your presentation today, your very first presentation. |19 ANSWERS BY MR. REICH:

20 Could you verify which location of MX-6 is 20 A. Sorry. I was reading the previous slides you had
21 correct? 21 for well. Does well -- does well one?

22 ANSWERS BY MR. REICH: 22 Q. Two, did you say previously two differed from 1,
23 A. Yeabh, that's -- I believe that's -- 23 3and4?

24 HEARING OFFICER FAIRBANK: Canyoutumonyour |24 A. Yes, I did. So there's a couple -- there's a
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1 couple of characteristics I would like to point out here. The | 1  Service?
2 CSI-3, the -- you see the large decline during the Order 1169 | 2 MS. GLASGOW: No questions. Thank you.
3 aquifer test. And, you know, we have to then go and compare | 3 HEARING OFFICER FAIRBANK: Okay. So I've gotten
4 that to the pumping that was going on on the west side. | 4 declined from Fish and Wildlife Service and Park Service.
5 So if you look at CSI-3, the data, you know, 5 The Moapa Tribe, do they have any follow-up
6 shows the red bars at the bottom. But we also haveto | 6 questions at this time? Seeing none.
7 remember that the transmissivity of that well tested out at | 7 Mr. Taggart, does Southern Nevada Water Authority
8 about 13,000 feet squared per day. 8 and Las Vegas Valley Water District have some follow-up
9 And so, you know, when you think of a lower 9 questions?
10 transmissivity as compared to CSI-4, which had 130,000 feet |10 MR. TAGGART: We do.
11 per day, then we start to think about how these different |11 HEARING OFFICER FAIRBANK: And given the fact
12 wells will react to different stresses. 12 that the prior parties have not asked any follow-up questions,
13 So, for instance, I believe we're all in 13 I'll go ahead and extend that time to -- I'll give you seven
14 agreement that CSI-2 mimics MX-4 or CSVM-6, UMVM-1 water |14 minutes.
15 levels. But CSI -- and so CSI-2, so when you look at CSI-3 |15 MR. TAGGART: Okay. Thank you.
16 and the CSI-4, and we look at the pumping that's occurring on |16 BY MR. TAGGART:
17 the west side at the same time, I see that as an explanation |17 Q. Okay.
18 of -- that explains why those are behaving during that time. |18 HEARING OFFICER FAIRBANK: Make sure you use the
19 When I look previously, or afterwards, I also see 19 mic. Thank you.
20 a change in the recovery. If you look at -- if you look at |20 MR. TAGGART: Thank you. For the record, Paul
21 kind of the long slope from 2014 to the present of CSI-3, |21 Taggart for the Southern Nevada Water Authority and Las Vegas
22 that -- it's kind of generally trending, I don't know about |22 Valley Water District.
23 upwards, but it has a different type of trend during those |23
24 last 5 or 6 years than it does before. 24
Page 190 Page 192
1 So when I look at this together and I look at 1 FURTHER CROSS-EXAMINATION
2 those different periods, I really feel strongly that there's | 2 BY MR. TAGGART:
3 different geologic kind of environments that control the water | 3 Q. Mr. Reich, I'm going to ask you, if you could, to
4 levels that we're looking at in each of these different 4 use the demonstrative that you guys prepared. And I have a
5 periods. 5 couple questions that I'm going -- I'd like to walk over there
6 Q. So would you say, to follow up that pre-1169 6 and ask you, but I'll be off the mic temporarily. Is that
7 tests and post tests, that all four CSI wells do have a 7 okay? Folks in the internet won't hear me?
8 decline in water levels? 8 HEARING OFFICER FAIRBANK: Mr. Taggart, we can
9 A. Oh, yes, they all have a decline in water levels. 9 probably share one of our mics with you.
10 If -- starting from the beginning of their period of record to |10 MR. TAGGART: Okay. Great.
11 today, yes, they all have a decline. 11 BY MR. TAGGART:
12 MS. COOPER: Thank you. 12 Q. Okay. We'll see how this works. All right. So
13 HEARING OFFICER FAIRBANK: So given that we have |13  where on this map can this pumping happen, this 5288 feet of
14 some additional time, I guess I'll say thank you to everyone |14 pumping happen on the west side of Coyote Spring Valley
15 for being concise and honoring the spirit of what the purpose |15 without impacting the Muddy River or the Muddy River Springs?
16 of ahearingis. We're going to go ahead and open it back up |16 Can you show me?
17 for questions, and so I'm going to just kind of go back down |17 HEARING OFFICER FAIRBANK: And, Mr. Taggart, will
18 in the order. 18 you put the demonstrative on the easel so that those that are
19 Does United States Fish and Wildlife Service have |19 watching from afar can see.
20 any additional questions that they'd like to ask? And I'm |20 BY MR. TAGGART:
21 going to limit the parties to approximately three minutes for |21 Q. And I don't want to offend my colleagues, but do
22 any follow-up questions. 22 you mind if he writes -- if he draws this on there so we can
23 MR. MILLER: No further questions. 23 see where it is, Mr. --
24 HEARING OFFICER FAIRBANK: And then National Park |24 A. See, which one is it? It's the direct --
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1 HEARING OFFICER FAIRBANK: And, Mr. Reich, when | 1 A. That's west of the structural block.
2 you go -- and if you'll also provide a verbal description of | 2 Q. Okay. So a well west of the structural block
3 where you're putting that so that it's clear on the record, | 3 pumped will not impact the river. Is that your testimony?
4 and you can use the mic that Mr. Taggart is using to do that. | 4 A. That is my testimony, correct.
5 MR. REICH: Great. 5 Q. Okay. And you've dashed that or you've hashed
6 BY MR. TAGGART: 6 that structural block, right?
7 Q. And ]I can help you along there a little bit 7 A. So, yes, and I want to be clear that when we talk
8 because -- so you see where CSVM-6 is? 8 about, you know -- so now we're going to look at a cross
9 A. Yeah. 9 section.
10 Q. So you've acknowledged that that is impacted by 10 And when we look at a cross section and we have
11 the MX-4 pumping; is that right? 11 some type of horse structure and we have a series of faults
12 A. That's correct. 12 that move these boundaries up and down, and then we have --
13 Q. So that would be on the right side of the 13 this area has Rowley described the different structural
14 structure you talked about? 14 components of whether it's a damage zone or a core zone that's
15 A. Solet me -- 15 creating some type of barrier in this direction --
16 Q. But CSI-1 is not impacted, right? So that would 16 Q. Okay. That's not really my question, but --
17 be on the other side -- 17 A. No, wait --
18 HEARING OFFICER FAIRBANK: Mr. Taggart, ifyou'll |18 Q. -- so what's the southern boundary of the
19 let him just make his answer so that we can have a clear |19 quadrant that you've identified where pumping can occur
20 record as well. 20 without impacting the river? What's the southern boundary of
21 MR. TAGGART: Okay. 21 that area?
22 HEARING OFFICER FAIRBANK: Andso thatitcanbe |22 A. Well, so now -- what's the southern boundary of
23 heard both here and on the internet and in our southern Nevada |23 this quadrant? Is that what you're asking?
24 location. 24 Q. Is there a southern boundary running from east to
Page 194 Page 196
1 MR. REICH: So which question? I just want to 1 west of the quadrant you believe can be developed without
2 make sure I answer the question correct. 2 impacting the river?
3 BY MR. TAGGART: 3 A. It's the -- so what we've talked about before and
4 Q. I'll ask you a specific question. Where does the 4 what we've presented is where the flow goes through the Coyote
5 line of no impacts run north/south between CSVM-6 and CSI-1? | 5 Springs Valley, and we have flow on the western side, I've
6 A. CSIL Okay. So as we've seen with Rowley and, 6 shown in my budget and in my conceptual model that there's
7 you know, we have this -- I'm going to not do dashes and dots | 7 another either 11 or 17,000-acre-feet of flow that comes down
8 and other things that we would normally do with geologists. | 8 into this area. And as we come down into this area, now the
9 Butit's -- what we've done is we've used the CSAMT inorder | 9 question is, where does the water go.
10 to map what the boundary of this fault is. 10 Q. Okay. So where is the southern -- okay. Let me
11 So we got -- sorry. It goes something like this 11 just -- I don't have a lot of time.
12 and something like this. We already had all this up here and |12 A. No, I --
13 then we talked about the fault running through A and B here. |13 Q. So your testimony is the State Engineer can
14 So we have these series of down-drop blocks. 14 authorize 5280-acre-feet of pumping in Coyote Spring Valley,
15 This is the horse that we've talked about, the structural |15 west of this fault structure.
16 Dblock that's in the center. 16 And I'm asking you: Is there a southern boundary
17 BY MR. TAGGART: 17 to that area where this water can be developed? Is it the
18 Q. Okay. Can I just stop you there? So is it west 18 Coyote Spring Valley hydrographic basin boundary?
19 of the structural -- 19 A. No, it's beyond that.
20 HEARING OFFICER FAIRBANK: Mr. Taggart, ifyou'll |20 Q. Okay.
21 please use the microphone. 21 A. I'msorry. Is there 5280 -- you're asking if the
22 BY MR. TAGGART: 22 5280 is within Coyote Spring Valley or if we're pumping 5280
23 Q. Is it west of that structural block or is it 23 within this area, are you saying -- are you asking, is there a
24 within the structural block that -- 24 southern boundary to that?
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1 Q. No, you saying there's an area that can be pumped 1 HEARING OFFICER FAIRBANK: Well, let's see if
2 5280-acre-feet without impact. I want to know where itis. | 2 there's addition people that have questions.
3 So what's the northern -- I mean, is there a box that you can | 3 MR. TAGGART: All right.
4 put around it? 4 HEARING OFFICER FAIRBANK: And then if there's
5 A. So let's talk about -- let's talk about the 5 still time, we'll allow you a little bit more time.
6 recharge because where did the 5280 come from? 6 Moapa Valley Water District, do you have any
7 Q. Well, sir, either there's a box or there's not. 7 further questions?
8 Can you tell me what the box is from which this 5280-acre-feet | 8 MR. MORRISON: Just one.
9 could be pumped without impacting the river? 9 HEARING OFFICER FAIRBANK: Okay.
10 A. The 5280 comes from the amount of water -- 10 FURTHER CROSS-EXAMINATION
11 Q. Iknow where it comes from. Is there a box? 11 MR. MORRISON: All right. Once again, Greg
12 A. --so as that -- so the question is always where 12 Morrison, Moapa Valley Water District. I just -- I really
13 is the water going. 13 want to nail down what your position is on the Kane Springs
14 MR. TAGGART: I withdraw the question. 14 Valley.
15 MR. REICH: No, no -- 15 After me, Ms. Peterson, on behalf of Lincoln
16 BY MR. TAGGART: 16 County Vidler, asked you about Kane Springs and its exclusion.
17 Q. Ifyou can't show the State Engineer where it is, 17 And you stated that your exclusion of Kane Springs Valley from
18 howisit -- 18 the management unit was supported by en echelon faults that
19 A. --itis going out into the California -- into 19 isolate Kane Springs Valley from Coyote Springs Valley.
20 the Hidden Valley, Garnet, Black Mountain and the Black |20 And then shortly thereafter, Mr. Flangas asked
21 Mountain area. And it's going to be -- like I said before, |21 you about Kane Springs and faulting, and you stated that you
22 the pumping is going to impact subsurface, outflow, ET. Those |22 didn't testify about impediments to flow from Kane Springs
23 kind of issues. 23 Valley.
24 Q. Okay. 24 So I guess I really want to nail down CSI's
Page 198 Page 200
1 A. SoI'm not the only one -- 1 position on: Are there strict impediments to flow from Kane
2 Q. So there's no southern boundary? 2 Springs Valley into Coyote Springs Valley or is there a
3 A. Southern boundary of -- so -- and that's why -- 3 substantial amount or say 4200-acre-feet of interbasin flow
4 Q. Justas-- 4 from Kane Springs into Coyote Springs Valley?
5 A. Ijust want to tell you why I'm confused. 5 ANSWERS BY MR. REICH:
6 MR. TAGGART: I withdraw the question. 6 A. So question one would be -- and I don't mean
7 MR. REICH: You're asking -- 7 to -- or I will summarize is, is there impediments between --
8 HEARING OFFICER FAIRBANK: -- Mr. -- 8 maybe you can just state -- if you can just give me one
9 MR. TAGGART: -- can I -- 5280 -- 9 question at a time, I really would look forward to answering
10 HEARING OFFICER FAIRBANK: mr. Taggart, if -- you |10 this.
11 can intervene just to have -- so that we can have a clear |11 Q. Do en echelon faults justify the exclusion of
12 record, because the court reporter cannot record multiple |12 Kane Springs Valley from the management area?
13 people, excuse me, multiple people at the same time. |13 A. Yes, they do.
14 MR. TAGGART: And I think I can just clarify it. 14 Q. Are there interbasin flows between Kane Springs
15 BY MR. TAGGART: 15 Valley and Coyote Springs Valley?
16 Q. Is it a fair statement that your testimony is as 16 A. Yes, in a similar manner that there is -- and
17 long as you stay to the west of that structure, that the 5280 |17 that there is flows and faulting between Delamar and Coyote
18 can be developed? 18 Springs Valley and Pahranagat and Kane Spring Valley -- Coyote
19 A. Yes, in the Coyote Springs Valley. 19 Spring Valley.
20 Q. Allright. 20 Q. Okay. And the 4200-acre-feet that you have in
21 HEARING OFFICER FAIRBANK: Okay. I'm -- 21 your report, is that a fair estimate of that flow, do you
22 Mr. Taggart, do you have any additional questions? 22 Dbelieve?
23 MR. TAGGART: I do, but I don't want to get in 23 A. Itis an initial estimate that I -- as the best
24 trouble. 24 information I can provide today to the Nevada State Engineer.
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Q. That's the best estimate of interbasin flow that
you're aware of?

A. That I am aware of.

Q. Thank you.

HEARING OFFICER FAIRBANK: Okay. So next would
be Vidler Lincoln County, no additional questions? Okay.
Thank you, Ms. Peterson? City of North Las Vegas?

MS. SCHROEDER: No.

HEARING OFFICER FAIRBANK: No? Okay. Mr.
Donnelly for Centers for Biological Diversity?

MR. DONNELLY: It's actually singular, Center.

FURTHER CROSS-EXAMINATION

BY MR. DONNELLY:

Q. Thank you. Patrick Donnelly from the Center for
Biological Diversity. I want to follow up on a couple things
I hit on in my first round that I wasn't able to follow
through on.

I'd like to refer you to page 54 of SNWA's
July 3rd report. So that is page 54 of the PDF file of SNWA's
July 3rd report, Figure 5-6 is what I'm referencing. I'll
give you a minute to find it?

A. 5-6, yes, we're looking at it.

Q. Yes. So there is a figure for well KMW-1, the
monitoring well in Kane Springs Valley. Do you see any
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hydrologic response as other wells, yes.
Q. And are you aware of the elevation --

A. I'm sorry.
Q. Sorry.

A. Earlier I testified about the seasonality of
that, and that is something that I do not see in this well, is
the annual type of variability. But I do see the other
characteristics, which are observed of in the wells.

Q. Understood, yes. Thank you. Are you aware of
elevation difference -- groundwater elevation difference
between Kane Springs Valley and northern Coyote Springs?

A. Yes, I am.

Q. And how much is that difference?

A. Well, I know in the groundwater elevations, we're
looking at approximately 40 -- I believe if we look at CSVM-4,

which is right down -- it's what, 40 feet.

And then if we go down all the way to -- into the
main part, CSM-4 -- so it appears to be about a seven-foot

decline to CSVM-4.

Q. A seven-foot difference in groundwater elevation?

A. Yeah, and then from CSVM-4 down towards CSVM-6,
there's approximately another 40 or 50 feet of decline.

Q. Okay. Thank you. To shift gears completely to
evapotranspiration, you say the location of pumping makes a

Page 203

Page 202

Page 204

1 declines of that well -- monitoring well during the pump test? | 1 difference as far as -- well, you assert that the location of
2 A. Yes,Ido. 2 pumping makes all the difference.
3 Q. Approximately how much? 3 Is there a location in Coyote Springs Valley
4 A. On this scale, half a foot. 4 where they can -- where one could pump the 5,280-acre-feet of
5 Q. And is there further decline subsequent to the 5 water while also capturing ET?
6 pump test? 6 A. ETand --
7 A. There appears to be a decline in 2014 at which 7 Q. Yeah, okay. I'm sorry. Do you -- are you aware
8 point the -- there's fairly average conditions or level 8 as to which side of that north/south fault the ET is occurring
9 groundwater levels. 9 on in Coyote Springs Valley?
10 Q. Ina generic hypothetical groundwater model, 10 A. Oh. Right now, there -- our initial budget says
11 would decline signals take longer to spread through a system |11 there's only 1,000-acre-feet of ET in Coyote Spring Valley and
12 the further away from the point of diversion you are? Ican |12 [ would guess that that's even overestimated today.
13 rephrase. 13 So under predevelopment conditions, there might
14 A. Yes. 14 have been 1,000-acre-feet. I think today there's probably
15 Q. Isthere a lag -- is there a lag time between a 15 much less, if any, phreatophytic ET that's occurring.
16 pumping and the signal being picked up far away from the point |16 Q. And which side of the fault would that have
17 of diversion? 17 occurred on or be occurring on? Where is that locus of ET?
18 A. Yes, thereis. I testified to that this morning 18 A. AsIstated today, I don't believe it exists in
19 when I was talking about our observations of groundwater |19 Coyote Spring Valley, so --
20 levels and Coyote Spring Valley. 20 Q. Okay. So the thousand-acre-feet is
21 Q. Do you observe here that the Kane Springs well is |21 predevelopment only?
22 declining in -- declined during that period in parallel to |22 A. Yes.
23 other wells and Coyote Spring Valley? 23 Q. And there's none now?
24 A. The Coyote -- Kane Spring well has a similar 24 A. Yes.
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1 Q. Okay. I guess my question is: Is there a place 1 HEARING OFFICER FAIRBANK: And that will be your
2 one could place a well to pump such that ET within the LWRFS | 2 last question.
3 is captured that doesn't affect the springs? Where is that | 3 BY MR. TAGGART:
4 pumping location? 4 Q. Yeah, yeah. It's been one question.
5 A. That would be located on the western side of the 5 A. Well, no, it's important that [ answer. I want
6 fault. 6 to provide information to you and to the State Engineer on how
7 Q. That accounts for 5,200-acre-feet. What about 7 that can be managed, and I think that's where we have to go
8 the other 25,000-acre-feet? Where can that be pumped where it | 8 and look to see where that evapotranspiration is. How much
9 affects ET, but not spring discharge? 9 is -- how much does the State want to capture, you know? How
10 A. So let's go back to identify a little bit more 10 much is there willing to put up?
11 about -- I think where you're headed on this because [ wantto |11 I mean, I've always said there is a trade-off for
12 read my exact statement if that's okay. 12 the imbalance of groundwater pumping and what is it going to
13 So total -- so my documents states that after 13 capture? Is it going to capture ET? Is it going to capture
14 accounting for 32000-acre-feet of surface flow of the Muddy |14 groundwater outflow? Let's map those areas and go find out
15 River, total evapotranspiration and groundwater outflow from |15 where those areas are.
16 the Lower White River Flow System would be 30000. So that's |16 MR. TAGGART: Thank you.
17 why I'm asking you exactly what your question is. 17 HEARING OFFICER FAIRBANK: Mr. Reich, and T guess
18 Q. Okay. My question is: You've stated 18 I -- the question, though, and -- was: Have you identified
19 30,000-acre-feet can come out of the ground sustainably in the |19 where?
20 Lower White River Flow System and that 5280-acre-feet of that |20 MR. REICH: Oh.
21 would be on the west side of the fault in Coyote Springs |21 HEARING OFFICER FAIRBANK: I think that was the
22 Valley. 22 question that was being asked of you. And so I guess that's
23 So my question is: Where can the other 23 the answer that we're waiting for is: Have you identified
24 25,000-acre-feet be pumped such that it is capturing ET, but {24 where that pumping could occur?
Page 206 Page 208
1 itis not affecting spring discharge? 1 MR. REICH: Oh, no, I have not. I --if it was
2 A. So my response, sir, is I didn't -- I think that 2 that easy in the beginning, I'm sorry, I would have answered
3 they're the -- the important response here is that it's total | 3 that way. But did I miss --
4 evapotranspiration and subsurface outflow. 4 HEARING OFFICER FAIRBANK: All right. Next,
5 So when we -- if we're talking about designing a 5 Georgia Pacific, do you have any additional questions or
6 system where we want to capture a certain amount of 6 follow-up questions?
7 evapotranspiration and a certain amount of groundwater | 7 MS. HARRISON: No further questions.
8 outflow, you can't assign all 3,000-acre-feet justto ET. | 8 HEARING OFFICER FAIRBANK: Sceing none. Nevada
9 You have to determine how much of the outflow are | 9 Cogen, do you have any follow-up questions?
10 you going to capture, because I've stated clearly throughout |10 MR. FLANGAS: I have no further questions.
11 my testimony today that, you know, all the pumping that's |11 HEARING OFFICER FAIRBANK: No additional
12 going to go on, something's going to happen. 12 questions. Okay. Thank you, Mr. Flangas.
13 There's no -- you know, something has to -- 13 Muddy Valley Irrigation Company?
14 something has to be measured. There has to be a reduction in |14 MR. KING: No questions. Thank you.
15 ET. There has to be a reduction in outflow. There has to be, |15 HEARING OFFICER FAIRBANK: Seeing no other
16 you know, some type of impact that occurs from that. |16 questions. Bedroc, any further questions?
17 So what I've suggested in my report is that, you 17 MS. SCHROEDER: Nope.
18 know, that can be captured from, as I state here, total |18 HEARING OFFICER FAIRBANK: Okay. Seeing none.
19 evapotranspiration and groundwater outflow. So I'm notsaying |19 And then Nevada Energy, any further questions?
20 that there's 30,000-acre-feet of ET. In fact, I'm suggesting |20 MS. CAVIGLIA: (Shakes head.)
21 there's 11,900-acre-feet of ET. 21 HEARING OFFICER FAIRBANK: Okay. Just one
22 Q. Well, again, my question would be then: Where 22 moment. Allright.
23 can you pump such that you can accomplish 11,000-acre-feet of |23
24 ET without affecting any surface discharge of springs? |24
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1 EXAMINATION 1 for that precip station because that's where we want to go
2 MR. BENEDICT: For the record, John Benedict. 2 with this. We want to -- we really want to develop higher
3 My question goes to hydrograph for CSVM-5,and I | 3 elevation rainfall. We think that's an important factor of
4 know it's one that you said you haven't spent as much time | 4 understanding how this recharge system is working.
5 researching, but it is kind of an interesting area with 5 So with that recharge and with that rainfall
6 respect to the Coyote Springs area and it's on the west side | 6 runoff relationship, we start to try to better understand
7 of the basin. 7 that. As we stand here today, you know, right now, we can
8 And so I think this is in your July report, 8 hypothesize on what's causing that.
9 there's a -- oh, do you have one up there. 9 As I mentioned before, there's either perched
10 ANSWERS BY MR. REICH: 10 water supply, a barrier. There could be a couple different
11 A. Yeah. 11 fault structures that are going on there that could cause
12 Q. Yeah, okay. You have it up there. So I was 12 this. But, no, we're looking forward to actually addressing
13 curious about the climate relationship that you've been |13 this issue.
14 talking about and what this hydrograph tells you. I know |14 Jean, you were with me, too. Do you have
15 there's a bump in 2005, '6, it's relatively small and water |15 anything additional?
16 levels continue to increase. 16 MS. MORAN: Given where the well is located way
17 Would you like to speculate on what you think or 17 up on the side of the valley, I -- obviously it's not
18 what your opinion is on how the recharge that you're defining |18 connected with what's happening on the valley floor, and
19 in sheep mountains is impacting that hydrograph? 19 either it is a pocket that is seeing the recharge and the
20 A. Yeah, no, we'd love to. 20 collective recharge coming up.
21 We find this is a real challenge to understanding 21 We haven't seen a spring nearby to say that maybe
22 and developing our conceptual model in the area, and so we've |22 it reaches a certain level and then it becomes a spring. You
23 asked ourselves a couple of different questions. 23 know, why did it go flat. We haven't fully determined why
24 One of the first questions we've talked about 24 this well is behaving this way. But it is in the recharge
Page 210 Page 212
1 amongst ourselves is just a different in elevation. You know, | 1 zone, so it is an area that does receive more precip.
2 why are we looking at -- now I'm going off of memory, was it | 2 HEARING OFFICER FAIRBANK: All right.
3 20. 3 Mr. Taggart. And we'll go until 3:00, when we'll take a
4 MS. MORAN: About 60 feet. 4 Dbreak, and that's when we're going to go ahead and call it
5 MR. REICH: About 60 feet. So we have about a 5 good for opportunities for cross-examination.
6 60-foot difference in elevation in this well than we do inthe | 6 FURTHER CROSS-EXAMINATION
7 other wells in the main part of Coyote Spring Valley. 7 BY MR. TAGGART:
8 So what's causing that? Isita--isita 8 Q. Hello, again, Paul Taggart for the record. I
9 perched, an area perched water? And we've seen in this other | 9 have a question about that line that you just talked about.
10 mountainous areas. So we could have an area of perched area |10 Is that CSVM-3 we're talking about, up on the -- up north in
11 water, we could have a boundary, we could have -- you know, we |11 Coyote Spring Valley along the --
12 didn't get into technicalities today. But when we talk about |12 A. Itis CSVM-5.
13 boundaries, we often talk about leaking boundaries and what |13 Q. Okay. And that's up in the right panel, upper
14 the permeability across those boundaries could be, whether |14 right panel?
15 they be faults. And so this is something special. 15 A. That's correct.
16 We went up and actually visited this well. This 16 Q. So it does not reflect an increasing trend in
17 well is -- it really -- it peaked our interest on why this was |17 water levels in that area?
18 going on. 18 A. Yes, it does.
19 So we drove up the -- it's an old rocky road that 19 Q. And doesn't that reflect the increased
20 goes up the side of this hill out to where drainage is through |20 precipitation regionally?
21 the Steptoe Range there. And not only is the well there, but |21 A. I think as I stated in my direct testimony, this
22 there's also -- Clark County flood control also runs a precip |22 is an area that we have not been able to answer as thoroughly
23 station at that location. 23 as we have others. This is the one well that doesn't fit the
24 Unfortunately, the data period is not real long 24 same characteristics as all the other wells that we've looked
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1 atin the area. 1 conductivity layer, and a different elevation on this side.
2 As we just testified to, there's different 2 Q. Well, what is it that shows your vertical offset?
3 reasons for it. One of them being it could be a purge supply. | 3 A. Right in this section. The difference between --
4 Another reason being that it could be a pocket of some area | 4 Q. This being located where?
5 that is causing that faulting, and then lastly, itjust--it | 5 A. Between 700 and 11,000. If you look at that
6 could actually be reflecting of some type of regional increase | 6 resistivity layer, you can see that there's a difference in
7 inrecharge. 7 that resistivity in those layers up there.
8 And so, no, you know, we've stated clearly today 8 Q. Incolors? You see -- do you see -- [ mean, this
9 that we intend to continue to investigate this well to be able | 9 is the -- this is the primary basis for your determination of
10 to answer that question. 10 the Highway Fault, this evidence, right?
11 Q. You're familiar with the reports that were 11 A. Yeah. Well, do you see -- excuse me, do you see
12 submitted by the Park Service and the Fish and Wildlife |12 the blue?
13 Service? 13 Q. But am I right about that?
14 A. Yes,lam. 14 A. Doyou--
15 Q. And you're familiar with their analysis of 15 Q. This is the primary evidence you're relying upon
16 regional precip in areas surrounding Coyote Spring Valley, are |16 for the existence of this Highway Fault along this A-A prime,
17 you not? 17 right? I object to you guys -- if, Mr. Carlson, you want to
18 A. Yes, [ am. 18 answer the question, you can answer it.
19 Q. And you're familiar with their conclusions that 19 But I mean, it's a bit of a privilege that we do
20 regionally around Coyote Spring Valley to the north, east and |20 this in panels. But I think folks talking among each other
21 west, precipitation and climate has actually been trending up? |21 during the answer isn't proper. If you want to answer the
22 A. Yes, I am. 22 question, go ahead and answer it. But if it -- I don't want
23 Q. Allright. And so it's possible that this well 23 him giving me your answer.
24 is reflecting that, right? 24 MR. CARLSON: Okay. Sure, I'll answer.
Page 214 Page 216
1 A. Yes. 1 BY MR. TAGGART:
2 Q. And ]I want to ask you -- I have one other quick 2 Q. Well, the standing question to Mr. Reich was: Is
3 question about this in your PowerPoint on page 17, and I | 3 this the primary evidence that you're relying upon for the
4 already asked Mr. Carlson a little bit about this. 4 existence of that Highway Fault, Mr. Reich?
5 This is the resistivity data from cross-section 5 MR. CARLSON: Yes, and line B. And as I said
6 A-A paren. And where -- Mr. Reich, where on this do youseea | 6 earlier, line B, it is better defined on the disk. But, yes,
7 fault on the west side? What exact resistivity data do you | 7 this line does show a fault near the western end of the line.
8 see there that you believe is a fault? 8 It also shows the cultural noise that we talked about earlier.
9 A. We lost our pointer. So I -- oh, is this one? 9 BY MR. TAGGART:
10 Can I use this? Oh, we need paper. It's not showing up. |10 Q. Well, because when I look at your Figure 13,
11 MS. MORAN: Itis. There it is -- 11 forgive me, but this line that -- this Highway Fault, I don't
12 MR. REICH: So I -- you see where my arrow is 12 know if we have that handy.
13 there, and I wish I could read those numbers for you, but I |13 MR. REICH: Which figure is 13? In the report
14 Dbelieve that number is 700. And you see that high resistivity |14 or --
15 blue layer and then you see the low resistivity, red, and then |15 MR. TAGGART: Your Exhibit 13, it's page 23 of
16 you get into this area of cultural noise that Mr. Carlson |16 your slideshow. Do you see that? I mean, forgive me, but I
17 testified to. 17 see that -- I see the fault, the Highway Fault cutting through
18 Well, then when you go across that, I mean, 18 the 2000 number on A-A prime, not where you just identified it
19 you're above that 3,000 as we talked about the data that was |19 at 700.
20 east of 3,000 and you see, again, this lower high conductive |20 MR. CARLSON: 700 to 1,000 is where we put it.
21 area. So what I'm looking at here and what I'd like to point |21 MR. TAGGART: But it's not -- that's not where
22 out about this fault is this vertical offset. 22 it's shown on --
23 So you can see kind of this level here where 23 MR. CARLSON: On this -- you're right, it does
24 there's this main elevation of the low velocity, low 24 look like it's drawn closer to 2,000. The culture starts at
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about 1900. We can't put an exact edge on it with a culture
sitting there.

MR. TAGGART: So Exhibit 13, which is shown on
page 23, that's inaccurate showing you where the fault is? It
shouldn't be going through that location on line A, right?

MR. CARLSON: I would say that's approximate, but
it's not inaccurate, no.

MR. TAGGART: Now, because -- well, forget that.

Where is -- so now you have Exhibit -- so I'm
looking at Figure -- the figure up on the screen, Exhibit 13,
I think.

When I look at Figure 10 in your report, and I
wish I could have them both up on the screen at the same time,
but Figure 10 in your report, can you get a copy of that in
front of you?

ANSWERS BY MR. CARLSON:

A. Yes, I've got that.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
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construction area of unknown cultural effects.
Q. Right. And I guess my point just is that you
didn't draw your line through the cross-section of BB prime on
Figure 10, even though you had the BB prime resistivity data
because it was also submitted as part of the same report.
But now you're testifying that the resistivity
data in BB prime is actually support for your position. But
you didn't make that support in your report when you filed it;
is that true?
A. Is that a question?
Q. Itis.
A. Oh, we didn't submit it. Why wasn't that --
Q. Well, maybe I'll make it easier. Strike the
question.
Is Figure 10 -- you would draw it differently if
you could draw it today, right?
A. Yes, I would.

18 Q. Okay. And this Highway Fault that I'm calling 18 Q. Okay. And let's look at BB prime, and where on

19 it, it doesn't cross line B at all on this figure, right? 19 there do you see this evidence of fault? That's at about the

20 A. Right. Ithink that's a typographical error. 20 200 -- I'm sorry, 2,000 site; is that the same?

21 Q. Oh, so this one doesn't -- this one's not 21 MR. CARLSON: Yes, the faults, it's -- when I'm

22 depicted properly either on this figure? 22 looking at them, I'm primarily looking in the deep data down

23 MR. REICH: I'd like to clarify. You know, 23 there where the shades are dark blue. On the actual printed

24 because of the -- because of the rush that we went through to |24  plot, if you have those, you can see some contour lines.

Page 218 Page 220

1 get Mr. Carlson and his company out there in April, it really | 1 They're roughly horizontal in the middle of the
2 was alot to do in a very short period of time. 2 line and then they take a sudden downward plunge. That
3 So unfortunately, when the July report came out, 3 happens to be right about station 2500.
4 we had not received the final results. That's why, as you see | 4 As you move further, you go into lower
5 in our August 16th submittal, we had attached Zonge 5 resistivities than that. This suggested to me that the fault
6 Engineering, Zonge International's final results. 6 is someplace in that zone, a different geophysicist could draw
7 So why there might have been, you know, different | 7 thatat 1500, somebody else might draw it as 2300, and then we
8 changes in between when we submitted the preliminary results | 8 can also argue about what direction the fault goes. My
9 from the Zonge Engineering and the final, you know, thereare | 9 impression is it dips to the west.

10 going to be discrepancies and changes in our understanding of |10 BY MR. TAGGART:

11 what constitutes that change. 11 Q. Allright. Butaren't you interpreting there to

12 BY MR. TAGGART: 12 be carbonate rocks on top of basin fill rocks?

13 Q. But when you completed your report in July, CSI |13 A. No.

14 number one, you did not basis your conclusion about this |14 Q. Okay. So the dark blue is, in your opinion,

15 Highway Fault and its location on the resistivity evidence, |15 carbonate; right?

16 did you, because you didn't have it yet? 16 A. The dark blue in the -- at the bottom of the

17 ANSWERS BY MR. REICH: 17 cross-section is carbonates, right, most likely.

18 A. Ifyou look at Figure 11, I think a good picture 18 Q. Um-hum.

19 would be to look at 11 and that is the April 29th, these are |19 A. The dark blue up near the surface is probably

20 the preliminary results. 20 very dry alluvial cover.

21 So if you're looking at the same report, it's 21 Q. Sojust-- Mr. Reich, on the 30,000-acre-feet

22 literally the next page. You can see, you know, a good |22 that you were asked by Mr. Donnelly about, I have a similar

23 example would be as Mr. Carlson previously testified to, and |23 question. Of the 30,000 feet, 30,000-acre-feet, why didn't

24 this is in July, we knew the same thing. There wasa |24 you do two water budgets, one on each side of the fault?
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1 A. You have to -- my goal was to respond to the 1 rights in the Muddy River?
2 State Engineer for the Lower White River Flow System. So,you | 2 A. Right. And then I would ask the question, you
3 know, I really looked at this as an exercise to be able to | 3 know, do you look at the point of measurement and the point of
4 provide that information. 4 impact at different locations throughout the Muddy River? Are
5 So I wasn't focused on just necessarily where the 5 you measuring it at one location or are you measuring that at
6 individual flowed paths throughout, you know, as they go 6 multiple locations or what would be your metric? And this is
7 into -- from MX-5 area down to the Muddy River area or the 7 a--
8 flow pass around through Garden and Hidden or into Black | 8 Q. Sir, sir, the metric would be capturing senior
9 Mountains area. I think that's all very important stuff, but | 9 water rights. That's the metric.
10 no, I didn't break it down to that level of detail. 10 A. Right.
11 Q. How much water does CSI own? 11 Q. Capturing river flow. Can 25,000-acre-feet be
12 A. I'm not familiar with their water rights. | 12 captured somewhere else outside of the compartment you've
13 believe it's over 4,000-acre-feet. 13 identified without impacting senior rights, without depleting,
14 Q. Okay. And of the 30,000 that you opined as a 14 in any quantity, the Muddy River?
15 water budget, 5,000 is what you believe can be developed on |15 A. Yes, I believe that, sir.
16 the west side; right? 16 Q. Where?
17 A. Um-hum. 17 A. 1did not identify where that would occur.
18 Q. And that's -- that would be enough for CSI's 18 HEARING OFFICER FAIRBANK: it's 3:00 p.m. We're
19 water rights; right? 19 going to go ahead and take a break. We'll go off the record
20 A. Yes. 20 for about ten minutes and we'll come back, and then we can go
21 Q. Okay. And what about the other 25,0007 I think 21 ahead and proceed with Coyote Springs rebuttal.
22 the question to you was: Could it be developed without |22 (Recess.)
23 capturing ET or capturing ET without affecting spring |23 HEARING OFFICER FAIRBANK: All right. Let's go
24 discharge. I mean, do you have an opinion on whether the |24 ahead and go back on the record.
Page 222 Page 224
1 remaining 25,000-acre-feet in your water budget canbe | 1 And before we get started, I just have one
2 developed at all? 2 question for counsel. It looks as though there's a missing
3 A. Yes,Ido. 3 page in your original presentation. The copy that we received
4 Q. Can it be developed without impacting the Muddy 4 did not have a slide number 62, so we jumped from page 61 to
5 River? 5 page 62. So I didn't know if that was intentional or an
6 A. Yeah, there's going to be impact. I want to 6 accidental omission.
7 state this really clearly and I've stated all day today is 7 MR. ROBISON: Intentional.
8 that as water withdrawn and is used and put under production, | 8 HEARING OFFICER FAIRBANK: okay. Thank you. Go
9 there is going to be an impact. And the goal here that we're | 9 ahead and proceed.
10 here today is to be able to identify, you know, how that water |10 MR. HERREMA: I just have three questions on
11  moves through the system. 11 redirect. I hope to be very brief.
12 I'm not here to say what are an acceptable 12 REDIRECT EXAMINATION
13 impact, you know, what was an acceptable reduction in |13 BY MR. HERREMA:
14 groundwater outflow or what is an acceptable reductionin |14 Q. Mr. Reich or Ms. Moran, could one of you please
15 evapotranspiration. Rather, we've really taken this as an |15 explain for the State Engineer and the staff why you decided
16 opportunity to provide the information that we see. 16 to do the Theis analysis that's included in your reports?
17 So, no, I have not identified exactly where the 17 ANSWERS BY MS. MORAN:
18 30,000-acre-feet would occur, nor have I identified what would |18 A. We decided to do the Theis analysis to look -- to
19 Dbe the resulting impacts from that 30,000-acre-feet. 19 use something similar to what the Series C did as a cross
20 Q. So, hypothetically, if the standard was no 20 check of how they approached it and to try to check to see if
21 impacts to senior rights, where could that water be developed? |21 it made sense for the different wells.
22 A. So no -- so what senior could -- so maybe you 22 Q. Thank you. Mr. Reich, Mr. Morrison asked you
23 could just tell me exactly what those senior rights are. |23 some questions regarding page 3 of the rebuttal report
24 Q. Let's say no impact to the senior surface water 24 specifically related to the declines in water levels at the
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1 Pederson Springs east and Pederson Springs locations. | 1 changes.
2 Do you recall that exchange? 2 For example, if we included the entire map, we'd
3 ANSWERS BY MR. REICH: 3 see the -- as we go this way across the contours, we're
4 A. Yes,Ido. 4 getting into higher and higher density rock. As we go down
5 Q. Did you have page 32 of the rebuttal report 5 towards here and we see some negative contours in the lower
6 before you? 6 left, that's the very low density rock. And it's just like
7 A. Yes, I'm looking at page 32. 7 topographic contours. The more contours you see in a given
8 Q. Okay. The very last paragraph of that page, 8 area, the steeper the slope basically.
9 there's a sentence that says "these data support the 9 And the USGS in 2000 did a fairly dense gravity
10 conclusion that the change in spring flow at Pederson Springs |10 survey along these orange lines called S -- gravity profile
11 east and Pederson Springs is closely tied to climatic 11 SI, S3, S2 down here and S4. And apparently their geologists
12 conditions and not to carbonate groundwater pumping." |12 were thinking the same thing as the CSI geologists and us.
13 Is that still your opinion that that's the case? 13 This is an important area in Coyote Spring
14 A. Yes,itis. 14 Valley. So they ended up putting their lines pretty much
15 Q. Thank you. I'd like to turn your attention to 15 where we did. So our line A is right up here, our east/west
16 Exhibit 13, CSI's Exhibit 13, which is also one of the slides. |16 line B is right here, and then C is over here. It runs behind
17 Give me just a second. It's also slide 23 in the direct |17 the cross-section.
18 examination slides. Okay. Thank you. 18 And all we've done here is align and size our
19 In response to one of the State Engineer staff 19 cross-section for line B line, which is right here, lined up
20 folks, the -- we've identified the locations of MX-6 is -- may |20 so we can look at what they saw versus what we saw.
21 not be correct on this figure. Other than that, is the 21 On their map, they're showing faults that they
22 interrelationship between the wells and the faults accurately |22 interpret from the gravity data as these gray ovals. You see
23 represented on this figure? 23 two of them up here, one right in here. There's actually two
24 ANSWERS BY MR. CARLSON: 24 or three overlapped right in here, and then two down here that
Page 226 Page 228
1 A. Yes, with the exception of the MX-6, which we 1 we don't cross at all.
2 pointed out the relationship with the faults, the 2 But if you follow these gray ovals that they
3 orientations, the placement relative to the wells that are | 3 interpret -- they call gravity faults because there's a big
4 established there is correct, yes. 4 change in the gravity, which means there's a big change in
5 Q. Okay. Okay. Mr. Carlson, is there -- in 5 density. If you just trace those overlay back -- those back
6 addition to the work that you did in your survey, is there any | 6 to our line, that's where we see a big fault on the edge of
7 other data that you reviewed that supports that answer? | 7 that resistive rock.
8 A. Yes. In the rebuttal slides this morning, we ran 8 They have a hole here, which is where we see a
9 out of time, so we weren't able to present two or three of the | 9 big change in color. That's where we see -- where we verified
10 slides. And one of those slides shows data from the USGS open |10 the concealed fault from. And out here, they put a gray fault
11 file report. I don't remember the name, but it will be on the |11 right -- a very steep fault, you can see that by all the
12 slide. 12 contours in that short area.
13 Q. And could we pull up slide 22, please, rebuttal 13 And if you project that onto our line, that's the
14 slide 22? 14 west end of line B, approximately station 1500 to 2000, that
15 A. From the rebuttal. Yes. So this is slide 22 15 general area. And they draw their faults as big, fat circles
16 from the rebuttal and copies are -- were passed out this |16 because they know that they can't place them exactly down to
17 morning. The base map of this is the southern section of |17 the 200-foot interval or anything like that.
18 plate one, which is titled isostatic gravity anomaly, USGS |18 But they can tell from all these contour lines in
19 open final reports, 00420. They -- faults at all. It was |19 a very short area that there's a fault there, and that lines
20 2000 open file report. 20 up virtually perfectly with the fault that we see on line B.
21 So all these contour lines that you see are -- 21 They don't have any dense gravity stations out
22 all the contour lines that -- I'm just showing you the general |22 here, so we can't verify the fault on line A, but we do verify
23 location. That's the isostatic anomaly contours and what |23 the fault on line B very, very nicely.
24 that's telling us is where the density of the subsurface rock |24 Down here is their gravity cross-section. They
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1 divide the results up into just two rock types basically. | 1 necessary.
2 Cenozoics, which would include basin fill and some of the | 2 HEARING OFFICER FAIRBANK: Well, yes, we'll have
3 volcanics and the deeper Paleozoics. That's the high density | 3 them. And then also I think there's some additional follow-up
4 harder rock. And you can see in their cross-section, that | 4 questions, if you don't mind, by our staff.
5 fault right there where we go from high density Paleozoic rock | 5 MR. HERREMA: Certainly.
6 to low density Cenozoic fill and volcanics. 6 MR. BENEDICT: John Benedict for the record.
7 So it's -- I honestly wish we had seen the report 7 EXAMINATION
8 before we did the survey because we would have adjusted our | 8 BY MR. BENEDICT:
9 lines a little bit to line up even better. But thisisavery | 9 Q. So I'd like to follow up on the structures and
10 pleasing result, at least to a geophysicist, because we're |10 make sure I understand the importance of these structures.
11 seeing a big change in two different physical properties at |11 The first question, and I guess go to page 24 of
12 the subsurface at exactly the right points along those lines. |12 this presentation -- no, it's not. It's the one that actually
13 We're seeing a big change in electrical 13 shows the structures based on, I guess, the interpretations of
14 resistivity, which is how it conducts electricity, and we're |14 some aerial photos. Do you have that?
15 seeing a big change in density, which is how dense that rock |15 Yeah. So I wanted to make sure I understood
16 is, how tightitis. So a very good result, a very good |16 which one of these structures represents what would be called
17 correlation. And as I say, it's included in our rebuttal |17 the divide, I guess, or the isolating feature of the barrier
18 slide this morning, but we just didn't get to it. 18 of these, just so I'm clear?
19 MR. HERREMA: I have no further questions at this |19 ANSWERS BY MR. REICH:
20 point. I'd like to move to have CSI Exhibits 1 and 2 20 A. So when we're -- excuse me, this is Steve Reich.
21 admitted. 21 What we're identifying as the carbonated block or the
22 HEARING OFFICER FAIRBANK: The exhibits have been |22 isolating feature would be if you look at MX-5, it would be
23 admitted. Thank you. 23 the fault trending north, 30 degrees west, running through the
24 (Exhibit 1 admitted into evidence.) 24 location. And then the fault parallel to that on the other
Page 230 Page 232
1 (Exhibit 2 admitted into evidence.) 1 side, which is also trending, there we go.
2 MR. HERREMA: Thank you. And then in terms of | 2 So this fault here, which is a continuation of
3 the slide presentations, should -- how should we mark those | 3 the Arrow Canyon Range, and this fault here, which is the
4 for identification in the record? 4 other side of that structural block. What you've seen today
5 HEARING OFFICER FAIRBANK: Those will beincluded | 5 1S the center area here is that dark blue area, which we're
6 by the State Engineer in the hearing and filed. They're not | 6 saying is high resistive formation. What we just discussed a
7 being marked as exhibits. 7 minute ago then was this highway fault.
8 MR. HERREMA: Okay. And these lovely posters 8 So the isolation faults there would be not only
9 that we brought today, I know one of them has already been | 9 the structural block in between, but like we've seen in other
10 used for additional purposes. Should we, perhaps, mark them |10 areas, normal faults that can also act as barriers or conduits
11 and see if they're -- they continue to be used during the |11 to flow. So there could be, you know -- there could be a
12 seatings? 12 movement or, you know, prevention of movement of water across
13 HEARING OFFICER FAIRBANK: Again, they were |13 a highway fault, across this fault, across that fault, you
14 presented for demonstrative purposes and I think we'll go |14 know. So those are the main -- those are the main faults that
15 ahead and just like the PowerPoint presentations, they will be |15 I think are germane to this discussion.
16 maintained, we'll keep them available for the purposes of the |16 Q. So would it be fair to say then there are series
17 hearing, and -- but [ don't see that they're going to be |17 of structures that represent that barrier or would you say
18 marked as an Exhibit because the deadline for marking |18 that that horse block is primarily the feature of importance?
19 exhibits, again, it was a demonstrative document. 19 A. So I would say they're both important. The horse
20 That was what was it was presented for, so it'll 20 Dblock is important as well as the other normal faults. If --
21 maintain -- be maintained summarily as the PowerPoint |21  Anne, you could go to slide 5 or 6 or 7, which is the
22 presentations that were not marked as exhibits in this list. |22 cross-section, maybe the conceptual drawing.
23 MR. HERREMA: Okay. I may have been -- or | 23 You know, the -- so I bring this up not because
24 meant just to mark them so that we can refer to them if |24 it represents that structural block, but rather it represents
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1 the importance of faults that are in the Coyote Spring Valley. | 1 And then, of course, that's what allows us to
2 So again, as we look at these faults that are 2 draw the conclusion that there's a fault. 1 think when we go
3 what we considered normal faults or due to extensional. Each | 3 further to the right and we look at that dark red low high
4 one of these faults can impact the flow of water bothina | 4 conductivity and low rate resistivity section, that also
5 lateral direction as well as a cross direction. 5 corresponds to the same thing that they saw in the gravity.
6 So when we look at that conceptual model and then | 6 It's a thickening wedge to the right. So that fault is
7 we go to the -- that gravity survey that we were just showing | 7 located there.
8 aminute ago, I think it really gives us an understanding | 8 And then, again, the high carbonate, high
9 that -- the other slide -- of the importance of these and | 9 resistivity carbonate located here and then -- and again I'm
10 where they're located. 10 just circling with the pointer on the geophysics on the CSAMT
11 So again, looking at those -- looking at that 11 where, you know, you can see a slide replica in the same shape
12 last figure, imagining that one of those normal faultsis |12 that we see.
13 trending that way. One of those nominal faults is trending |13 So again, it's really combining the amount of
14 that way, one of those normal faults might be trending that |14 information that's out there and putting it all together for
15 direction, a normal fault going up and down there, and also |15 us to understand why these faults are important, not just a
16 coinciding with that structural block. And then as we've |16 structural block that we talked about, but also the normal
17 shown before that the fault is located on that side. 17 faults that occur in the center of the valley, how they offset
18 So that's how we tie that conception model into 18 different sediments and forms.
19 what we're looking at from the geophysics data and then from |19 Q. Okay. So last question. The structure that's
20 the hydrology in terms of groundwater movement. 20 identified that we've talked about quite a bit on the west, is
21 MR. HERREMA: Mr. Reich, can I just interrupt? 21 there any reason from a geophysical perspective to
22 When you're using the pointer for the purposes of the record, |22 characterize those two faults that are, I guess, mapped or
23 if you could just describe what you're pointing out with your |23 interpreted based on the cross sections as being the same
24 words as well, that would be great. 24 structure as you do in the map? I'm just curious.
Page 234 Page 236
1 MR. REICH: So I was responding to the question 1 You've got a couple of cross sections and you've
2 by indicating that on the rebuttal Exhibit 22, that there was | 2 identified a structure on the very west side on both of them,
3 a fault located through the gravity confirmed by the CSAMT. | 3 and then you've defined that as a single structure inferred on
4 And when I'm using the pointer here, we -- these are high | 4 your plan view map.
5 angle faults. So normal faults would typically be a high | 5 Any reason that they need to be the same
6 angle fault as compared to a low angle thrust fault. 6 structure?
7 So typically somewhere in this range, we would 7 A. I'm-- I apologize. I'm not following exactly.
8 expect to see a high angle fault, and what I'm doing is | 8 Is there a figure that we can look at?
9 drawing a near vertical line through the -- just a Paleozoic | 9 Q. Yeah, back to the aerial --
10 sediments to represent that high angle fault. 10 A. Yeah.
11 Same thing further in the gravity profile, the 11 Q. -- photo image.
12 lower figure in rebuttal slide 22, we would expect there tobe |12 A. And I'm going to let the geophysicist answer
13 some type of fault in this direction. I don't want to venture |13 that.
14 too far into geophysics, but as we discussed earlier, there's |14 Q. Yeah.
15 both a down-drop side, as we see, and that's the vertical |15 ANSWERS BY MR. CARLSON:
16 displacement that we would expect to see. 16 A. Yeah, yes. I--
17 And I think that when you look at how this 17 Q. You have the aerial photo? Yeah.
18 corresponds, you look at that low resistivity material that's |18 A. Yeah.
19 shown in the geophysics slides and you compare that to the low |19 Q. So the western most, I'm just curious why that's
20 density material that's in the gravity. 20 drawn as a -- connecting the interpreted structures there. Is
21 That correlation -- and I'm circling the low -- 21 there an offset that's similar for both of those in the
22 the red low gravity, low electrical resistivity material at |22 profile or some reason that they have --
23 the west end of line B, how that corresponds with the thick |23 A. No, the appearance of the fault is complicated on
24 sequence of basin fill. 24 line A by all that culture. So we can't say that they look
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similar enough to be 100 percent sure that it's the same
structure.

We feel it is based on the fact that we have the
continuation of this fault. We see it clearly on both lines,
this fault clearly on both lines, and this one was at the same
orientation as those.

So, yes, we are interpolating across from line B
up to line A. There's no way that we can say geophysically
that it's absolutely the same feature, but true.

MR. REICH: That's all I have.

HEARING OFFICER FAIRBANK: All right. Having no
other questions from our staff, we can go ahead and conclude
today's hearing. And so just to get everyone aware for
tomorrow, we'll practice the same procedures again.

But, again, if people are expedient and efficient
with their use of their time, which is much appreciated by the
State Engineer and our staff here, we certainly appreciate
that. And we will begin tomorrow with the United States Fish
and Wildlife Service. So we'll see you tomorrow. Thank you

20 very much.
21 MR. ROBISON: Thank you.
22 (Proceedings concluded at 3:36 p.m.)
23
24
Page 238
1 STATE OF NEVADA )
) ss.
2 CARSONCITY )
3
4 I, MICHEL LOOMIS, a Certified Court Reporter, do
5 hereby certify;
6 That on the 24th of September, 2019, in Carson
7 City, Nevada, I was present and took stenotype notes of the
8 hearing held before the Nevada Department of Conservation and
9 Natural Resources, Division of Water in the within entitled
10 matter, and thereafter transcribed the same into typewriting
11 as herein appears;
12 That the foregoing transcript, consisting of
13 pages | through 237 hereof, is a full, true and correct
14 transcription of my stenotype notes of said hearing to the
15 Dbest of my ability.
16
17 Dated at Carson City, Nevada, this 24th day of
18 September, 2019.
19
20
21
MICHEL LOOMIS, RPR
22 NV CCR #228
23
24
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28 (1)
52:23
289 (1)
56:17
29 (1)
54:5
29th (2)
76:17;218:19

3

3(14)
12:10;18:17,18,19;
20:14;81:6;86:4;103:4;
114:1;176:23;177:1;
188:17,23;224:23

3,000 (5)
48:23;146:18;147:6;
214:19,20

3,000-acre-feet (2)
56:6;206:8

3203
112:11;164:22;165:3
3.82 (5)
111:1,2,6,23;112:10
3:00 (2)
212:3;223:18
3:36 (1)
237:22
30 (6)
9:10;17:14,;44:18,;
56:22;123:8;231:23
30,000 (3)
57:13;220:23;221:14
30,000-acre-feet (13)
91:8;123:5;125:4;
150:2;164:18;165:1,
19;205:19;206:20;
220:21,23;222:18,19
300 (2)
62:3;73:22
30000 (1)
205:16
30th (1)
44:17
30-year (1)
51:9
31(2)
15:21;56:24
31st (1)
16:8
32 (6)
57:17;157:4,5,11;
225:5,7
3200 (1)
58:3
32000-acre-feet (1)
205:14
3300 (4)
145:16;146:10,14,22
34 (3)
59:12,13,15
34,348-acre-feet (1)
132:23
35(2)
62:3;112:4
350 (1)
32:10
36 (1)
63:12
360 (1)
32:10
369 (1)
33:18
37(1)
64:19
37,000-acre-feet (2)
149:16,21
37,800 (1)
94:15
38(3)
32:14;64:19,20
39(3)
67:13,14,15

3D(1)
40:19

3rd (12)
13:23;15:7,15,18;
93:9;135:22;151:15;
153:5,7;174:22;
201:19,20

4

4 (15)
15:20;20:14;48:9;
49:20;50:5;51:22;52:2;
53:2;63:19;103:7;
104:17,19;114:1;
188:17,23

4-(3)
72:21;108:10;124:24

4,000 4)
31:4;109:2;112:8,13

4,000-acre-feet (1)
221:13

4,190-acre-feet (1)
134:11

4,200 (1)

135:8

4,200-acre-feet (1)
134:22

4:30 (2)

7:16,18

40 (5)
68:5,6;203:15,16,22

40,000 (1)

168:17

41 (2)
71:13;172:22

42 (3)
71:16,16;174:4

4200-acre-feet (7)
94:10;174:1,5;
176:14,24;200:3,20

43 (2)
72:22;173:5

44 (1)

73:9

45 (2)
73:21,21

46 (2)
57:4;74:23

47 (4)
32:6;75:16,17;77:15

48 (3)
77:21;155:6,7

49 (4)
78:20;154:18,22;
155:2

5(8)
20:14;76:20;106:9,
11;155:12,18;189:24;
232:21

5,000 (3)
31:4;48:22;221:15
5,000-acre-feet (1)
147:9
5,200-acre-feet (1)
205:7
5,217-acre-feet (2)
56:2,14
5,280-acre-feet (6)
10:18;97:5;99:2;
132:17;177:22;204:4
5:00 (1)
7:20
50 4)
78:24;111:15;
170:20;203:22
50,000 (1)
168:18
50,000-acre-feet (2)
149:5,20

20:14,15,16;189:24;
209:15;232:21
6,000 (2)
112:9,13
6,000-acre-feet (3)
108:10;109:2;125:1
6.2.4 (2)
109:5;110:2
60 (6)
9:3;35:21;90:1,1;
210:4,5
60-foot (1)
210:6
60's (1)
88:14
61 (2)
91:17;224:4
62 (3)
96:24;224:4,5
62,200-acre-feet (1)

50.2 (2) 91:4
111:14;112:3 62,210-acre-feet (1)
500 (4) 91:5
24:4,5;25:13;40:11 6255 (5)
51 (1) 14:10;148:15,17,
79:10 149:12,14
52 (1) 63,630 (1)
79:24 91:6
52-(1) 64 (4)
97:5 94:5,6;95:4;96:24
520-acre-feet (1) 65 (2)
132:21 95:8,9
5280 (10) 6500 (1)
93:5;94:13;150:21; 157:13
196:21,22,22;197:6,10; | 66 (1)
198:9,17 98:10
5280-acre-feet (4)
196:14;197:2.8; 7
205:20
5288 (1) 705
192:13 20:18,19;134:8;
54 (3) 145:12;232:21
81:4;201:18,19 7,000 (1)
55(3) 157:13
83:11,12;135:22 7,000-acre-feet (1)
55,980-acre-feet (1) 157:7
95:4 700 (4)
56 (2) 214:14;215:5;
84:2,3 216:19,20
5-6 (2) 7380-acre-feet (1)
201:20,22 93:6
57 (2) 7500 (1)
86:1,2 157:14
58 (4)
86:3;157:22;158:4, 8
11
59 (4) 8(12)
87:10;157:22; 21:16,18;108:20,21,
158:11,12 22;110:9;172:21;
173:6,11,13;176:13,24
6 8,192 (2)
31:12,13
6 (6) 80s (1)
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1 CARSON CITY, NEVADA, TUESDAY, SEPTEMBER 24, 2019, A.M. SESSION

Page 245

B-R-A-U-M-I-L-L-E-R, and I authored sections 1.1 through 1.5

1
2 -00o- 2 and 1.7.
3 3 MR. MAYER: Hello, I'm Tim Mayer, that's
4  HEARING OFFICER FAIRBANK: Good morning. We'll | 4 M-A-Y-E-R. I'm a supervisor hydrologist of the water
5 go ahead and go back on the record, and this is the second day | 5 resources branch in the regional office of the U.S. Fish and
6 of the hearing in the administration of Lower White River Flow | 6 Wildlife in Portland, Oregon and I think that's it.
7 System hearing on Order 1303. We'll go ahead and getstarted | 7 DR. SCHWEMM: My name is Mike Schwemm,
8 this morning with the U.S. Fish and Wildlife Service. 8 S-C-H-W-E-M-M, and I'm the Senior Fish Biologist for the
9  But just before we get going, again, just to 9 Southern Nevada Fish and Wildlife Service office in Las Vegas,
10 reiterate, this is an opportunity for the participants to go |10 and I coordinate recovery efforts for the Moapa Dace.
11 ahead and present their salient conclusions and pointusin |11~ HEARING OFFICER FAIRBANK: Okay.
12 the direction of the evidence that supports those conclusions, |12 ~ MR. MILLER: Oh, just, we'll --
13 and yesterday I thought was a very -- went well. 13 HEARING OFFICER FAIRBANK: And so at this point
14  And so keep it in that path that we've been 14 in time, we can go ahead and have the witnesses sworn in.
15 proceeding. And we appreciate everybody being succinctand |15 ~ MR. MILLER: Yeah, that's a great idea. Sorry
16 making, you know, efficient use of their time. So with that, |16 about that.
17 we'll go ahead and turn it over. 17  (The Panel sworn.)
18  MR. MILLER: Hello to everybody, and good 18  DIRECT EXAMINATION
19 morning. My name is Luke Miller. I'm with the Department of |19  BY MR. MILLER:
20 the Interiors, Office of the Solicitor and I'm here on behalf |20 Q. I would note just for the record that these three
21 of the Fish and Wildlife Service. 21 individuals were qualified in this proceeding as experts in
22 Today is our special day to bring forward our 22 their respective fields. And I'll go ahead and ask them now.
23 authors and experts who took part of drafting the reports on |23 Sue, just starting down there with you -- I'm
24 behalf of Fish and Wildlife Service that were filed with the |24 sorry, Ms. Braumiller, can you verify that you're familiar
Page 244 Page 246
1 State Engineer in response to Order 1303. 1 with Fish and Wildlife Service Exhibit 5, the report titled,
2 Asyou'll note, we have three authors. They each 2 issues related to conjunctive managements of the Lower White
3 took part in drafting a specific section, a distinct section | 3 River Flow System," filed July 3rd, 2019?
4 of the primary report filed on July 3rd, and we have one | 4 ANSWERS BY MS. BRAUMILLER:
5 author who filed the rebuttal or drafted the rebuttal in 5 A. Yes, um-hum.
6 whole. 6 Q. And can you attest that you personally prepared
7  They will each be providing today a summarization 7 any part or parts thereof?
8 presentation that is distinct and precise to their particular | 8 A. Oh, yes.
9 section, and so hopefully you'll get it mixed up and see their | 9 Q. Can you identify those one more time?
10 own styles as well. 10 A. Yeah, sections 1.1 through 1.5 and 1.7.
11 The reports, themselves, the Fish Wildlife 11 Q. Okay. Mr. Mayer, same question for you. Are you
12 Service believes are very robust, well rounded, rational, |12 familiar with the Fish and Wildlife Service Exhibit 5, the
13 reasonable presentations of good information. They are solid |13 report filed July 3rd?
14 and dense, so they took your recommendation to heart and they |14 ANSWERS BY MR. MAYER:
15 are trying their hardest to focus on the salient points and |15 A. Yes, I am.
16 conclusions, and just trying to put some good useful 16 Q. And can you attest that you personally prepared
17 information in front of you folks today so we can have a good |17 any part or parts thereof?
18 discussion. 18 A. Yes, I prepared Section 1.6.
19  To that end, I'll just go ahead and have them 19 Q. Allright. And, Mr. Schwemm, same question to
20 introduce themselves, maybe we can start on the far end, get |20 you. Are you familiar with Fish and Wildlife Service
21 your name and spell your last name for the record and just |21 Exhibit 5, the report filed July 3rd?
22 tell them what you do. 22 ANSWERS BY MR. SCHWEMM:
23 MS. BRAUMILLER: Yeah, Sue Braumiller. I'm a 23 A. Yes.
24 groundwater hydrologist. The last name is spelled 24 Q. And can you attest that you personally prepared
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1 any parts or parts thereof? 1 earnest literature search in an effort to enumerate the
2 A. Yes, I prepared the entirety of Section 2. 2 sources of water in the Muddy River, from the Muddy River
3 Q. Okay. And, Mr. Mayer, I'm going to come back to | 3 Springs to uppermost floor of Moapa Valley below which the
4 you since you are extra authored here. Are you familiar with | 4 river is oozing all the way to Overton.
5 Fish and Wildlife Service Exhibit 7, titled "rebuttal to water | 5 In some cases, I found that sources were
6 level decline in the LWRFS managing or sustainable groundwater 6 hypothesized, but hadn't been definitively demonstrated in the
7 development," and that was filed August 16th, 2019? 7 past, and I think I have identified definitively some of those
8 A. Yes. 8 sources. They are -- and most of this, we -- we already know.
9 Q. And can you attest that you personally prepared 9 The immediate sources of water in the Muddy River
10 any part or the whole part of that report? 10 are, of course, Muddy River Springs, the surface discharges,
11 A. Yes, | prepared the whole report. 11 seepage from alluvial aquifers into the river in the Muddy
12 Q. Thank you. I don't know if the format was forme |12 River Springs area in California Wash, and of course,
13 to wait until the end or -- if not, I'll probably just go 13 intermittent runoff and precipitation in the river.
14 ahead and ask that these be admitted into evidence. 14 The Muddy River Springs, in turn, as we all know,
15 HEARING OFFICER FAIRBANK: They will be admitted. |15 —are almost entirely derived from regional carbonate aquifer.
16 MR. MILLER: Thank you. 16 The sources of water in the alluvium adjacent to the Muddy
17 (Exhibit 5 admitted into evidence.) 17 River Springs area and California Wash are infiltration of the
18 (Exhibit 7 admitted into evidence.) 18 surface discharges and some surface seepage from the springs
19 MR. MILLER: So for our summarization 19 in the Muddy River Springs area, the carbonate aquifer
20 presentations today, the Fish and Wildlife Service has opted |20 underlying Muddy River Springs and California Wash.
21 to do a very narrative format style presentation for their |21 Alluvial inflows from basins bordering the Muddy
22 direct testimony. And with that, I believe I will just go |22 River Springs area in California Wash, 1 found, or concluded
23 ahead and turn it over to Ms. Braumiller will start. 23 that those included Lower Meadow Valley Wash and maybe Coyote
24 MS. BRAUMILLER: Sure. And there are handouts |24 Spring Valley.
Page 248 Page 250
1 over there on the left and they are my summary presentation | 1 And lastly recharge of local precipitation to
2 slides and appended to those are a fairly large number of | 2 alluvium probably to Pahranagat Wash from -- in Muddy River
3 backup slides that I brought to assist me in answering 3 Springs area and Lower Meadow Valley Wash.
4 questions, so I'm not fumbling through the report. 4 So most of that we already knew, but some of
5 There are just a couple of slides that I 5 those sources, I think I was able to confirm -- oh, I'm not
6 accidentally left out of the package, but I can bring those | 6 clicking in the right place. There we go.
7 tomorrow if you're interested. 7 In the process of confirming some of those
8 Do you think that's about as bright as it's going 8 sources of water in the Muddy River, I also demonstrated, I
9 to get? 9 believe, that hydraulic connections exist between the alluvial
10 HEARING OFFICER FAIRBANK: I think it will get |10 aquifers of the Muddy River Springs area and California Wash
11 better as it warms up. 11 and the underlying regional carbonate rock aquifer.
12 MS. BRAUMILLER: Oh, okay. That's fine. Well, I |12 Oh, I didn't put that in the right place. Oh,
13 will go ahead. My sections of the report are very simply an |13 boy. Ishould have brought my bifocals. Okay. Here we go.
14 interpretation of geologic and hydrologic data leadingto |14 And the hydraulic connections also exist between the alluvial
15 responses, my responses to the questions posed in Order 1303. |15 aquifers, Lower Meadow Valley Wash and the Muddy River Springs
16 So what I'm going to present are my salient 16 area between Lower Meadow Valley Wash and California Wash and
17 findings, hopefully just enough additional explanatory |17 between the Muddy Springs area and California Wash.
18 material to provide context and they are as follows: 18 Second, I endeavored to clarify the DOI 2013
19 They're -- I'm going to present them in the order 19 SeriesSEE Curve-fitting analysis of the Order 1169 pumping
20 in which I developed them because, in general, they followed |20 test and those findings since they are foundational to the
21 one another. So I think that's the most logical way to |21 identification of six basins and parts of basins under --
22 present them. 22 unclaimed by a portion of the regional carbonate rock aquifer
23 I began by doing a literature search, probably by 23 possessing exceptionally high field scale transmissivity.
24 no means a complete literature search. But it was a pretty |24 Those five plus basins being the Muddy River
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1 Springs area, most of Coyote Spring Valley, Hidden Valley, | 1 to -- well, it was a starting place for where we're at right

2 Garnet Valley, most of California Wash, and the northwest part 2  Nnow.

3 of Black Mountains area. 3 Third, I concluded that the alluvium aquifers of,

4 The basis for identifying the five-plus basins 4 ataminimum, those five plus basins and the underlying

5 and that really occurred what, six years ago, was the 5 carbonate rock aquifer function for all practical purposes as

6 development -- really the isolation of a remarkably uniform | 6 one groundwater basin as the source of the Muddy River Springs

7 1.5to 1.6 drawdown in the regional carbonate aquifer due to | 7 and Muddy River.

8 the MX-5 test pumping as of the end of the Order 1169 test. | 8 That conclusion based on my earlier findings,

9 That drawdown isolated using SeriesSEE analysis. 9 that the five-plus basins are underlined by a portion of
10 Of course, you know, we didn't analyze all of the 10 regional carbonate aquifer possessing exceptionally high field
11 water level records for monitor carbonate -- carbonate |11 state of transmissivity, and I mean, you know, the carbonate
12 monitoring wells in the entire study area, but just did that |12 rock province of the Great Basin.

13 for a select number of wells, far flung across the study area. |13 Secondly, the hydraulic connections that I think

14 And it -- I'll show you in a minute where those five wells |14 I've demonstrated exist between the alluvial aquifers of the

15  were located. 15 Muddy River Springs area and California Wash and the

16 At any rate, I'll just skip to this slide. This 16 underlying regional carbonate aquifer.

17 is really hard to see. So MX-5, if you can see this, is the |17 And lastly, that the alluvial aquifers of the

18 triangle in the middle. All right. About three miles north {18 Muddy River Springs area, California Wash, and Lower Meadow

19 of MX-5 is CSVM-6 in Coyote Spring Valley. It's--it--1 |19 Valley Wash are, themselves, in hydraulic connection.

20 think that was one point -- these are all between 1.5 and |20 Okay. So fourth, yeah, I propose that Kane

21 1.6 feet of MX-5 induced drawdown. 21 Springs Valley should be considered for incorporation in Lower

22 So three miles north of MX-5 and CSVM-6, we see |22 White River Flow System pending clarification of the

23 this 1.5 to 1.6 feet drawdown. Nine miles south of MX-51in |23 completion of the existing carbonate wells in Kane Springs

24 CSVM-2, also in Coyote Spring Valley, again, we isolated 1.5 |24 Valley KMW-1 and KPW-1, relative to the Kane Springs Wash
Page 252 Page 254

1 to 1.6 feet of MX-5 induced drawdown. 1 Fault. That is still not clear to me. I'm not sure whether

2 27 miles south of MX-5 in Garnet Valley at GB-1, 2 they would be completed on the -- it would be the northwest

3 we, again, saw 1.5 to 1.6 feet of MX-5 induced drawdown, and | 3 side or perhaps through the fault. They're very deep wells.

4 15 miles southeast of MX-5 in California Wash, in M-1, we saw | 4 And also pending, the acquisition is sufficient

5 the same thing. And nine miles east of MX-5 at SCSV-2in | 5 hydraulic data to determine whether the hydraulic connection

6 Muddy River Springs area, we saw the same thing. 6 that I believe I've demonstrated to exist between carbonates

7 So -- oh, yeah, okay. So, I mean, this looks 7 in southern most Kane Springs Valley and central Coyote

8 like a very small area on the screen, but it was areally | 8 Springs Valley is limited to one side or occurs on both sides

9 expansive area of near uniform drawdown. 9 in the Kane Springs Wash Fault as I just said a moment ago.
10 Clearly, it's a drawdown cone, it can't be 10 And I'll just mention here that contrary to a
11 anything else. But it was remarkably uniform, 1.5 to 1.6 feet |11 2007 ruling, I think it was 5712 -- yeah, it was 5712, that I
12 of MX-5 induced drawdown over a very large area. 12 believe I've demonstrated that although the transmissivity of
13 So in order to identify the five-plus basins, we 13 the carbonates between central Coyote Spring Valley, I'm
14 then -- or I then interpreted that because it is a drawdown, |14 thinking like CSVM-6, might be the most northern extent and
15 flat or not. It must extend to -- at least to the nearest |15 southern most Kane Springs Valley.

16 likely no flow boundaries and that is how we came up with the |16 That although the transmissivity of the

17 identification of five-plus basins that we did. 17 carbonates is clearly much lower than this chunk of the

18 Okay. And that area, that portion of the 18 carbonate aquifer that just possesses exceptionally high field

19 regional carbonate aquifer based on a SeriesSEE analysis of |19 scale transmissivity.

20 2013 of the pumping test, that area that possesses 20 It is still transmissive as evidenced by the fact

21 exceptionally high field scale transmissivity is something on |21 that you can see the same -- at least temporally, you can see

22 the order of 1,050 square feet -- miles rather, miles, and as |22 the same variations in water level preorder 1169 pumping test

23 much as 24 miles from west to east and 60 miles from northto |23 at CSVM-6 as you do in CSMV-4.

24 south. SoIwould deem that result, you know, foundational |24 And, in fact, you can see it in KMW-1, and during
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1 the pumping test, you see the same response, not the same | 1 Six, I've concluded that the Kane Springs Wash
2 magnitude, but the same timing in the central Coyote Spring | 2 Fault must be permeable over much of central Coyote Spring
3 Valley, in CSVM-4 in northern Coyote Spring Valley, andin | 3 Valley. And I can go into this one, if I'm asked about, just
4 KMW-I. 4 based on water budget and secondarily, geologic
5 So there is a hydraulic connection, the 5 considerations.
6 transmissivity is just lower in that chunk of the carbonates | 6 Seven, I think that Lower Meadow Valley Wash
7 than in this very large area possessing exceptionally high | 7 should be considered for incorporation in the Lower White
8 transmissivity. 8 River Flow System, given the potential for hydraulic
9 So let's see. So, you know, I think that more 9 connection between the portion of the regional carbonate
10 information is needed, but there's plenty of evidence that it |10 aquifer underlying Lower Valley Meadow Wash, which I
11 should be investigated and considered. 11 understand is poorly known, but apparently is there somewhere.
12 And, you know, as a consequence, I propose a 3- 12 And that underlying northern and central Coyote
13 to 4-month multi-well pumping test in KPW-1, which is needed, |13 Springs Valley, the Muddy River Springs area, and California
14 but not necessarily going to be sufficient to clarify the |14 Wash based on geologic considerations. The potential is there
15 effects of carbonate pumping in Kane Springs Valley and Coyote |15 and -- but pending hydraulic confirmation following the
16 Spring -- you know what I'm trying to say, Coyote Spring |16 installation of adequate carbonate wells in Lower Meadow
17 Valley, and its effect -- the effect of pumping Kane Springs |17 Valley Wash of which I don't think there were any at present,
18 Valley on the remainder of the Lower White River Flow System. |18 and collection of sufficient hydraulic data to confirm a
19 Depending on what the completion of KPW-1 is and KMW-1 |19 hydraulic connection between the carbonates being used Lower
20 relative to Kane Springs fault, that's really key. We 20 Meadow Valley Wash and these other five-plus basins, et
21 don't -- we've got to note that. 21 cetera.
22 Five, you know, I conclude that the effects of 22 And that is a correction from our July report --
23 carbonate pumping in northern Coyote Spring Valley or |23 well, it's a clarification really, and we did submit that as
24 southwestern Kane Springs Valley within a wedge of the |24 this slide as some -- as an additional exhibit. I think we
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1 carbonate aquifer that is situated northwest of the Kane | 1 submitted four of these slides as exhibits just to be sure,
2 Springs Wash Fault and east of a north striking fault, normal | 2 because it was not stated that way in my original report.
3 fault, passing near CSVM-3 are currently unknown. 3 But I would note that, at a minimum, the alluvial
4 It's basically that chunk of the -- that chunk of 4 aquifer of Lower Meadow Valley Wash, I believe I demonstrated
5 the carbonates that is north or northwest of Kane Springs Wash | 5 to be a source of water in the alluvium adjacent to the river
6 Fault. You know, I think we just don't know what would happen 6 in California Wash, plus a source of water in the Muddy River.
7 if we moved carbonate pumping into the wedge, I would say, of | 7 So for that reason, if for no other reason, I
8 the aquifer. 8 would advocate that it does impact water, the amount -- it
9 And, you know, I mean, on -- you know, based 9 does impact the Muddy River and California Wash to some
10 on -- if possible that this wedge of the carbonate aquiferis |10 degree. And for that reason, Lower Valley Wash should be
11 also compartmentalized by the Delamar Thrust Fault, then maybe |11 considered, to some capacity, to be part of the Lower White
12 gouge in the river's fault zone, unknown at this time. |12 River Flow System.
13 And as such, because I know that's been 13 Okay. Eight, I identified climate signals and I
14 considered, you know, I propose a 3- to 4-month multi-well |14 did this very simply, just inspection of hydrographs, nothing
15 pumping test in CSVM-3 to clarify the potential effects of |15 statistical. I'm not trying to infer any statistical
16 moving carbonate pumping into this wedge, northern wedge of |16 significance here, et cetera.
17 the carbonate aquifer, northern part of either Coyote Spring |17 But I endeavored to identify climate signals in
18 Valley or actually southwestern Kane Springs Valley is also |18 Lower White River Flow System groundwater levels and spring
19 part of that area. 19 and spring flows in response to the 2004, 2005 and somewhat
20 What is to determine the effect of pumping within |20 lesser, but still 2010, 2011 wet conditions for the limited
21 that wedge of the carbonates on groundwater levels in central |21 purpose of characterizing the timing of those wet period
22 Coyote Spring Valley and the remainder of the Lower White |22 responses of ground water levels and spring and stream flow
23 River Flow System, including the springs when they're flowing, |23 relative to changes in the climatic conditions in the Nevada
24 of course. 24 climate division 4, which includes the Lower White River Flow
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1 System basins, the original five-plus basins, plus Kane | 1 my earlier findings and using available geologic and
2 Springs Valley, and Lower Meadow Valley Wash that [ also | 2 hydrologic data, beginning with inflow boundaries. And the
3 proposed be considered. Those are all Nevada climate division | 3 first and most prominent one, of course, is Pahranagat Sheer
4 4 and -- I'm kind of rambling here. Okay. Sorry. 4 Zone, which is a constant inflow boundary between Pahranagat
5 Characterizing the timing of the wet period 5 and northern Coyote Spring Valleys. I believe for the
6 responses in the groundwater levels and spring stream flows in | 6 foreseeable future, two reasons, that is pretty clear this is
7 the Lower White River Flow System relative to climatic changes | 7 a constant inflow boundary.
8 and climactic conditions in division 4 and division 3, which | 8 One, there is a potential for hydraulic
9 are -- includes the basins that are immediate up gradient of | 9 resistance across a sheer zone based on geologic
10 the Lower White River Flow System basins and are the primary |10 considerations, the three, I believe, slip falls that are the
11 source of water in the Lower White River Flow System -- Lower |11 Pahranagat shoot zone. So, you know, water basically piles up
12 White River Flow System. 12 in Pahranagat Valley behind the sheer zone.
13 And I -- I undertook this because I think that 13 And secondly, I estimate that a minimum of
14 understanding the timing of the responses of groundwater |14 1200 -- a minimum of a 1200-foot difference in head exists in
15 levels and spring and spring flows in the Lower White River |15 the carbonate aquifer across this portion of the sheer zone.
16 Flow System, the timing of those responses relative to the |16 That's a very large head difference, and
17 changes in climactic conditions are necessary, but also |17 consequently, I believe that -- I think it's pretty -- it's
18 probably not sufficient to determine how climatic conditions |18 not -- it's pretty clear it changes on the order of many tens
19 are influencing groundwater levels and springs, spring flows, |19 of feet in carbonate water levels in either Pahranagat and/or
20 and the availability of water in the Lower White River Flow |20 Coyote Spring Valleys, have no significant effect on the
21 System. 21 hydraulic gradient or basin groundwater flow across the sheer
22 And what I found or I believe I see, just based 22 zone into the Coyote Spring Valley.
23 on simple inspection of the hydrographs, again, is that |23 So it is -- you know, for all practical purposes,
24 climate signals, really wet period signals in groundwater |24 very conservatively you could say, it is basically a constant
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1 levels and spring stream, you know, in flows at the Moapa Gage | 1 inflow boundary. And it appears to be on the order of about
2 are detectible in carbonate water levels records basically | 2 49,500-acre-feet per year based on the most recent water
3 throughout the five-plus basins in the alluvial water levels, | 3 budget analyses I've looked at was using -- that is -- those
4 in the Muddy River Springs area, in the hydrographs, water | 4 were the water budgets developed by SNWA as part of their
5 level records for Pederson and probably also Plummer springs, | 5 conceptual model for their CCRP model. Okay. So that was
6 and the Muddy River Springs area, and arguably flows inthe | 6 2009.
7 Muddy River and Moapa Gage all within about one year, which I | 7 Anyway, the other inflow boundary, I believe, is
8 thought was interesting. 8 a variable inflow boundary between -- this is at the top of
9 In contrast, I looked at the water level record 9 the Lower Meadow Valley Wash between Panaca Valley and Lower
10 for both Baldwin Spring and I don't see those wet period |10 Meadow Valley Wash, given the potential for hydraulic
11 responses in that record and I really don't know why. |11 conductivity through Lake Patterson and Panaca Valleys into
12 But what [ thought was very interesting and 12 Lower Meadow Valley Wash, all within the Meadow Valley Flow
13 important because of big Muddy Spring is -- let's see, whatis |13 System based on geologic considerations. There's a continuity
14 it? It's about seven CFS, it's a big spring and it's a 14 of carbonates and other permeable units.
15 significant component of the spring discharge to the river. |15 And secondly, based on the available water
16 The Big Muddy Spring flows gradually increased 16 budgets, again, they were SNWA's water budgets from their CCRP
17 and then decreased over about 12 years from 1995 to 2007 as |17 conceptual model, they concluded that there is water flowing
18 that's a pattern not seen in division 4 or 3, Palmer drought |18 from Panaca Valley into Lower Meadow Valley Wash based on
19 of severity index trends since about 1977 to 1989 for 18 years |19 those water budget analyses and variable -- a variable inflow
20 prior, which I thought was very interesting. And [ havea |20 boundary, given that, you know, the groundwater level data is
21 theory about that. 21 pretty sparse in Panaca Valley.
22 Nine, I identified the physical locations and 22 But, you know, I found at least a couple records,
23 conditions on the boundaries of the five-plus basins, Kane |23 well records, water level records where you could see
24 Springs Valley, and Lower Valley Meadow Wash consistent with |24 long-term variations in groundwater levels up gradient of
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1 Lower Meadow Valley Wash and Panaca Valley. It wasn't | 1 Black Mountain areas beyond the five-plus basins is unlikely
2 seasonal, it was longer than that. So I believe thattobea | 2 to change significantly as a result of water management within
3 variable inflow boundary to the Lower White River Flow System. | 3 the Lower White River Flow System in view of a 250-foot drop
4 And, again, based on SNWA's water budget analyses | 4 in carbonate water levels that is documented from west to east
5 for their conceptual model for the CCRP model, it appearsto | 5 across the Glendale thrust.
6 be, you know, something on the order of 4700-acre-feet per | 6 That is from Lower Meadow Valley Wash to Lower
7 year. 7 Moapa Valley and a 100 to 150-foot drop in ground waters that
8 Next, [ evaluated the potential for no-flow 8 is documented from west to east across the Muddy Mountain
9 boundaries in the vicinity of the five-plus basins, Kane | 9 thrust, that is from California Wash to Lower Moapa Valley and
10 Springs Valley, Lower Meadow Valley Wash, you know, using |10 Black Mountains area.
11 geologic and hydrologic data that showed these -- well, okay. |11 So, you know, although, you know, it may exist
12 I'm babbling here. 12 and it's not entirely clear what the rate of outflow is to
13 The no-flow boundaries -- luckily no-flow 13 Lower Moapa Valley or perhaps Black Mountains area, you would
14 boundaries were either coincidence with topographic thatis |14 have to have -- it seems high unlikely that you would have
15 for groundwater divides, coincidence with flow lines inferred |15 sufficient change in head within the carbonates of Lower White
16 from groundwater level data, or the locations where -- based |16 River Flow System basins, or specifically California Wash,
17 on -- I made extensive use actually of HNL 2006, geologic |17 sufficient to change that gradient significantly.
18 cross-sections, and also, wherever possible, a 3D 18 And likewise, it seems unlikely that you get a
19 hydrogeologic framework model developed by SNWA to support the |19 really -- you know, I guess the 150 to 200-foot difference in
20 develop of CCRP numerical model. 20 head, it seems unlikely that you would get a large enough
21 Using those two sources, I attempted to locate 21 change in head of the Lower Moapa Valley side of these two
22 places for the full sequence of Paleozoic carbonates are |22 thrusts to, again, change that gradient and that rate of
23 juxtaposed with low permeability rocks. Those being |23 outflow significantly.
24 potential. Okay. I've lost my -- yeah, anyway, creating the |24 So although it may exist, I'm not terribly
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1 potential for no-flow conditions. I lost it again. 1 concerned that management within Lower White River Flow System
2 Okay. Confirmed by groundwater level data where | 2 is going to affect it, outflow to Lower Moapa Valley.
3 it's available. It's pretty sparse, but where it was 3 11, so in summary -- some summary, you know, I
4 available, and also it -- including the propagation of pumping | 4 would propose revisions to the aerial extent of the Lower
5 induced drawdown or lack thereof across some of these geologic | 5 White River Flow System to include the following eight basins
6 discontinuities. 6 and parts of basins: The Muddy River Springs area, most of
7 And, you know, in summary, what I see is that the 7 Coyote Spring Valley, Hidden Valley, Garnet Valley, most of
8 available geologic and hydrologic data support that a large | 8 California Wash, the northwest part of Black Mountains area,
9 number of no-flow segments can be identified in the vicinity | 9 those being the original five-plus basins, plus Kane Springs
10 of the five-plus basins, Kane Springs Valley, and Lower Valley |10 Valley and Lower Meadow Valley Wash, pending, you know, the
11 Meadow Wash, which largely define the aerial extent of whatI |11 acquisition of the information that I mentioned earlier.
12 propose would be considered at least as the Lower White River |12 And that's really, really hard to see, but as you
13 Flow System. 13 can see, that would be a significantly larger area than what
14 Ten, without going into the details until I'm 14 has been proposed by others and what we recognize right now.
15 asked about them, in which case we can talk about it. Ten, I |15 So I'll just give that to you for your consideration.
16 wanted to know that whereas some ground outflow may occur |16 12, you know, I conclude that knowledge of the
17 across the Glendale and Muddy Mountain thrusts from Lower |17 relative transmissivities, storativities and hydraulic
18 Meadow Valley Wash and California Wash into lower Moapa Valley |18 diffusivities of the carbonate and alluvial aquifers of the
19 and/or the Black Mountain area, that the rate of outflow is |19 Lower White River Flow System are sufficient to address the
20 poorly known. It's uncertain. To date, it's based on 20 remaining questions posed in Order 1303.
21 Darcy-flux approximations and/or basin scale water budget |21 We don't -- you know, we don't need, you know,
22 analyses. 22 sophisticated estimates. We know that the carbonate aquifer
23 But more importantly, what [ believe that that 23 had -- possesses high field scale transmissivity. All, of it
24 outflow to the extent that it occurs to lower Moapa Valley and |24 compared to the alluvium, limited storativity and high, but
Capitol Reporters (7) Pages 263 - 266

775-882-5322

SE ROA 53060

JA_17457




DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES - Vol. II
DIVISION OF WATER RESOURCES September 24, 2019
Page 267 Page 269
1 finite, hydraulic diffusivity. 1 Oops, I lost the place again.
2 The alluvial aquifers of Muddy River Springs area 2 That's assuming that flows in the Muddy River in
3 and California Washburns are lower in transmissivity, higher | 3 2015 through 2017 were sufficient to meet senior decreed water
4 in storativity and possess lower hydraulic diffusivity than | 4 rights in the river, which, you know, is a domain in the State
5 the carbonate aquifer. 5 Engineer's office. I won't pretend to know that for certain.
6 And I believe that's really all we need to know 6 And as I presented in my report and I -- you
7 in order to answer the rest of the questions posed in Order | 7 know, it's not here in detail in my summary presentation, but
8 1303, such as, what are the effects of moving alluvial pumping | 8 I do believe this to be conservative, but not overly
9 into carbonates or carbonate pumping into alluvium. 9 conservative initial estimate of the sustainable level of
10 13, based on all those previous findings, I 10 total carbonate alluvial pumping in the system, if only
11 developed a hydrogeologic conceptual model of Lower White |11 because we know that pumping -- I can't bring it on the top of
12 River Flow System as a basis for addressing the remaining |12 my head. It was like 10,000 something acre-feet per year was
13 questions posed in the order. 13 the total -- average total carbonate alluvial pumping during
14 And just generally, they -- it includes the 14 Order 1169 pumping test.
15 effects of carbonate pumping. The effects of alluvial pumping |15 And when the test -- you know, when the test
16 within the Lower White River Flow System. The effects of |16 pumping ceased, the system was nowhere close to the
17 constant inflow at the Pahranagat Sheer Zone. The effects of |17 equilibrium state as evidenced by the fact that the spring
18 variable inflow of at the north end of Lower Meadow Valley |18 flows at Pederson and the Plummer Springs -- let's just say
19 Wash. 19 Pederson Springs because they're more accurately monitored,
20 The causes of climate signals in groundwater 20 were in an undiminished state of decline and paralleled by
21 levels and spring and spring flows in the Lower White River |21 changes in water level, in carbonate monitor well EH-4 is the
22 Flow System. The effects of decreased local recharge, local |22  closest monitor well, undiminished state of decline.
23 recharge or inflow to Lower Meadow Valley Wash due to changes |23 So the system was nowhere close to new steady
24 in climatic conditions. The effects of changes in groundwater |24 state when the pumping test ended. So we know the 10,000,
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1 availability up gradient of the Lower White River Flow System | 1 whatever it was, acre-feet per year was a total carbonate
2 basins due to development, time lags and the manifestation of | 2 alluvial pumping during the test average is probably too much.
3 pumping impacts and recovery, and lastly, the source of the | 3 We estimated that the Pederson, one of the
4 Muddy River Spring, I have a hypothesis. 4 Pederson Springs would have stopped flowing if it had
5 14, you know, I conclude the following about the 5 continued. So that is too much.
6 sustainable levels of pumping in the Lower White River Flow | 6 And I think we know from what we observed in
7 System. Just an initial observation, carbonate and alluvial | 7 2015, '16 and '17, that assuming that the amount of water
8 aquifers in the Lower White River Flow System are generallyin | 8 flowing down the river was sufficient to meet the senior
9 good hydraulic connection, therefore, total carbonate and | 9 decreed rights on a river, that the spring flows were pretty
10 alluvial pumping must be used to establish a sustainable level |10 steady, the flow on the river was reasonably steady. It seems
11 of pumping. The total pumping, carbonate and alluvium. |11 like a pretty safe bet and I don't know how we're going to
12 Secondly, I observe, at least in my opinion, that 12 know any better than that right now.
13 there are too many outstanding questions regarding the |13 I also have a -- probably suggest an alternative
14 hydrology and hydrogeology of the system to constructa |14 approach. He's not here, so I've included it in my report,
15 numerical model at this time that will be useful in predicting |15 and he suggests that it may be possible to create a simple
16 the sustainable yield. 16 empirical model that can be used to project a level of
17 So I believe that the average rate of combined 17 combined pumping at a sustainable yield that will allow senior
18 carbonate and alluvial pumping in 2015, '16, and '17, that was |18 decreed water rights on the river to be met. And that would
19 9318-acre-feet per year or so, is the best initial estimate of |19 involve, if this can be done -- I'm not clicking again here,
20 a sustainable yield of Lower White River Flower System |20 okay -- oh, here we go.
21 available at this time. 21 Yeah, what that would involve is if you could
22 That is excluding rates of alluvium pumping that 22 estimate what the total carbonate alluvial pumping was in the
23 s currently -- that's occurring in Lower Meadow Valley Wash |23 Lower White River Flow System basins, going back, you know,
24 as that has not been inventoried as far as I can tell. 24 20 years and just make an X/Y plot, that against -- [ don't
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1 know if it would be flow to Moapa Gage, flow in the Glendale 1 remainder of water in the river comes from alluvium in the
2 Gage, or maybe you'd have to look at both of them, but you | 2 Muddy River Springs area and California Wash, and that
3 could create a simple empirical relationship based on data, | 3 existing alluvial pumping in the vicinity of the river should
4 okay, that relates the rate of total carbonate and alluvial | 4 not be moved closer to the river, pretty obvious, because that
5 pumping versus what you saw going down the river at the Moapa | 5 could reduce the time lag in development impacts to the river
6 Gage or the Glendale Gage or both of them. You could then | 6 possibly before the impacts can be detected based on periodic
7 pick off of that graph, okay, the level of total pumping that | 7 data collection and processing.
8 allows enough water to go down the river at the Moapa Gage or | 8 And lastly, I enumerated -- it's probably -- it's
9 Glendale Gage. 9 nota complete list, but | enumerated some obvious unresolved
10 And if you created such an X/Y plot using data 10 technical questions, which I identified through my analysis
11 that goes back, say, 20 years, you would also capture the |11 regarding the hydrogeology for Lower White River Flow System,
12 effects of changes in climate, at least within that record. |12 unresolved technical questions that I think are relevant to
13 So it would have that benefit as well. 13 the development of an effective conjunctive water management
14 So I would suggest that be the next step. That, 14 program and eventually, you know, hopefully we can address.
15 of course, would have to be updated periodically, but like I |15 And that is it.
16 said, that kind of empirical model -- because I think -- you |16 MR. MILLER: All right. Thank you,
17 know -- it's -- we don't know enough to build a numerical |17 Ms. Braumiller. I think we're going to have to swap seats so
18 model that can predict sustainable yield yet. That's what1 |18 Tim Mayer can put up his presentation.
19 think. 19 MR. MAYER: Okay. I'm Tim Mayer, and I'm going
20 That kind of empirical model would have the 20 to be talking about Section 1.6 of the report that was
21 advantage of accounting for climatic -- variations in climatic |21 submitted in July, we go to the slide view. So the title of
22 conditions at least in the past years. And regardless of what |22 that section is, "groundwater and spring discharge
23 method is used, I do think that sustainable yield is going to |23 relationships in the Muddy River Springs area and their
24 have to be updated periodically to reflect changes in the |24 importance to the trigger levels in the 2006 MOA.."
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1 available of water within the system due to changes in | 1 And basically we've all heard how Pederson Spring
2 climatic conditions or groundwater development up gradient of | 2 on the refuge is the highest, most sensitive spring in the
3 the Lower White River Flow System, which at least at thetop | 3 system. And so I'm going to take a couple slides here and
4 of Lower Meadow Valley Wash could affect rates of inflow to | 4 explain why that is just for those of you who haven't heard
5 the basins. So I don't see this as being a static number. | 5 this before.
6 15, I thought about the effects of moving 6 I think most of the people have seen these slides
7 carbonate and alluvial pumping within the Lower White River | 7 and heard this. This is our theoretical understanding of
8 Flow System and this is my conclusion. 8 groundwater and spring discharge in relationship to the Muddy
9 Carbonate pumping, total carbonate pumping should | 9 River Springs area.
10 not be increased in exchange for reductions in alluvial |10 So the springs are derived from the regional
11 pumping, even if total pumping is maintained at a sustainably |11 carbonate aquifer and that aquifer is confined and is under
12 overall level, since the Muddy River Springs, at least the |12 pressure. And so the potentiometric surface elevation of the
13 Refuge Springs are derived almost entirely from the carbonate |13 aquifer rises above the land surface elevation in the Muddy
14 aquifer. 14 River Springs area and that results in spring flow.
15 And existing carbonate pumping should not be 15 And because of the high transmissivity of the
16 moved closer to any of the springs or the river, which could |16 aquifer in this area, that potentiometric surface elevation is
17 reduce the lag time and the development impacts to the springs |17 fairly consistent and uniform throughout the Muddy River
18 or the river, possibly before the impacts can be detected |18 Springs area. But the elevation of the springs, themselves,
19 based on periodic data collection processing, because that |19 in the Muddy River Springs area varies quite a bit, by 70 feet
20 does take time. 20 or more.
21 And with respect to alluvial pumping, I don't 21 So what this means is you have a range of
22 believe that it should be increased in exchange for reductions |22 hydraulic head differential driving the spring flow of the
23 in carbonate pumping, even if total pumping is maintained ata |23 individual springs in this area. And by hydraulic head
24 sustainable overall level since, in addition to springs, the |24 differential, that's simply the difference between the
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1 potentiometric surface elevation and the land surface 1 the changes in head at several different sites in the Muddy
2 elevation of the spring. 2 River Springs area. And we did that in the Order 1169 report
3 So if I can direct your attention to the higher 3 that the Department of Interior submitted in 2013. So this is
4 elevation spring on the slide here on the left-hand side, and | 4 an update of that order.
5 we have a potentiometric surface elevation at that site of | 5 This is a map showing the monitoring sites that
6 1,817 feet. We have a spring orifice with an elevation of | 6 we looked at, the refuge boundary is shown in purple here.
7 1,807 feet. So we have ten feet of difference between the | 7 There are five sites that we looked at that are on or close to
8 potentiometric surface elevation and the spring elevation at | 8 the refuge. Those are the Apgar Spring -- I mean, the Jones
9 that higher elevation spring. 9 Spring, the Pederson Spring, Pederson East Spring, the Warm
10 So our hydraulic head differential is ten feet. 10 Springs West flume and then the Iverson flume.
11 If you move over to the right-hand side part of the slide and |11 Now, we didn't look at Baldwin Spring, but we did
12 you look at the lower elevation spring, that spring isin |12 in 2013, but we didn't do it in this update. There were some
13 elevation of 1,797 feet. All right. 13 funny things in the record there and we didn't look at Big
14 Potentiometric surface elevation is uniform 14 Muddy Spring.
15 throughout this whole area, so it's still at 1,817 feet. So |15 Big Muddy is the lowest elevation spring, it's
16 we have a hydraulic head differential at this spring of |16 the least sensitive, and we did not see any relationship when
17 20 feet. So the important part here is that we have arange |17 we looked at that in 2013. So we didn't look at that spring
18 of hydraulic head differentials at individual springs. 18 in this analysis here.
19 Now, why that is important is if you impose a 19 And then the -- just for reference, the
20 drawdown, if you vary the level of the potentiometric surface |20 monitoring well that I'm talking about, this is the carbonate
21 elevation, say, through pumping or climate or whatever, so |21 monitoring well just south of the refuge, that's CH-4, and
22 ['ve imposed a hypothetical five-foot decrease in the 22 that's the well that we're using to represent the
23 potentiometric surface elevation of the regional aquifer. |23 potentiometric surface elevation in the aquifer.
24 So now that potentiometric surface, it was at 24 So I'm just going to walk you through one figure.
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1 1,817 feet, now it's at 1,812 feet. So if you look atthe | 1 This is the top plot from Figure 19 in our report and this is
2 hydraulic head differential at the higher elevation springon | 2 showing the average monthly flow at Pederson Spring, which is
3 the left now, that went from an initial value of ten feettoa | 3 the highest elevation spring versus the average monthly water
4 new value of five feet. 4 elevation at EH-4. And this is for the period from 2004 to
5 We have a 50 percent reduction in the hydraulic 5 2019.
6 head differential at that spring. If you look at the lower | 6 So we've got discharge on the Y axis and the
7 elevation spring on the right, we had an initial hydraulic | 7 range of water elevations in EH-4 on the X axis. And you can
8 head differential of 20 feet, now we have a new hydraulichead | 8 see, we have a really good relationship between spring
9 differential of 15 feet, so we have a 25 percent reductionat | 9 discharge and groundwater elevation here.
10 that spring. 10 So what happens is the groundwater effects the
11 So we have 50 percent at the highest elevation 11 springs there very clearly. We have an R-squared of about
12 spring, 25 percent at the lower elevation spring, and we -- |12 .97, that says that 97 percent of the variability in monthly
13 because of Darcy's Law, we expect that the reduction in spring |13 discharge at the Pederson Spring is described by monthly
14 flow is going to be proportional to the reduction in hydraulic |14 groundwater elevations and EH-4. So that's really good.
15 head differential, a change in hydraulic head. 15 So as I said, this was the most sensitive spring.
16 So that means we would expect a 50 percent 16 And if you look at the coefficient or the slope of this line
17 reduction in spring flow at the highest spring and only a {17 of this relationship, it's .05 CFS. That equates to about
18 25 percent reduction in the spring flow at the lower elevation |18 19 percent of the maximum flow per foot of drawdown.
19 spring. 19 So, in other words, for every foot of drawdown
20 So that's why our highest elevation springs are 20 that you get in EH-4, you lose 18 percent of the flow relative
21 the most sensitive to changes in water level elevations, at |21 to the maximum flow. And that's the highest relative decline
22 least that's our theory anyway. So this section is really an |22 that we found in our analysis of the five sites that we looked
23 update of an analysis that we did of looking at groundwater |23 at. So it makes sense. It's supposed to be the most
24 and spring discharge relationships and the changes in flow and |24 sensitive spring, it looks like it is the most sensitive
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1 spring. 1 are ordered from, you know, steepest or greatest decline to
2 And then since we know the potentiometric surface | 2 less decline. So it looks like these springs are behaving as
3 elevation at the maximum water level here and at the minimum | 3  we think they should, according to the theory that we
4 groundwater level, and we know the elevation of the spring | 4 developed. And this says that the Pederson Spring and those
5 orifice, we could estimate the reduction in head differential | 5 higher elevations springs are the most sensitive, and that if
6 just like I did on the illustration that I just showed you. | 6 you protect those, you're going to protect the other springs
7 So we did that and we estimated that the 7 in the system.
8 reduction in head should be or was about minus 72 percent. So | 8 So, in conclusion, I've shown you that
9 we had a change -- that much of a change in head differential | 9 groundwater levels and spring discharge are really closely
10 over this range of water elevations. And we compare that to |10 related, especially at these higher elevation springs. If you
11 what we measured in terms of reduction of flow and we see that |11 limit pumping in the Lower White River Flow System, you're
12 we have very good agreement, 73 percent reduction in flow. |12 going to maintain groundwater levels and you'll protect the
13 So that says that this spring is behaving pretty 13 spring flow.
14 much exactly as we theorized that it should, and that it is |14 I didn't talk much about this in the presentation
15 the most sensitive spring in the system. 15 here, but there are triggers on the Warm Springs West flume.
16 So this is just a table summarizing our results 16 Those triggers protect or measure the flow from the highest
17 from the analysis of the five sites that we looked at, and the |17 elevation springs, Pederson, the Pederson East, a number of
18 five sites are listed here in the first column on the left. |18 other springs there. So those triggers are established to
19 Pederson Spring, Pederson East Spring, Warm Springs West, (19 protect the flows on that use in the refuge, the Pederson --
20 Jones Springs, Iverson Springs -- or Iverson Flume. Ishould |20 the Pederson that has most sensitive springs.
21 say this is Table 1 in our report. 21 So if we protect those springs, then we believe
22 And these springs are ordered from high elevation |22 that you'll protect all the other springs in the MRSA as well.
23 to low elevation, so from high sensitivity to low sensitivity |23 And that's all I have to say.
24 if they follow our theory. 24 MR. MILLER: All right. We'll switch seats one
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1 And we've got the type of monitoring site here in 1 more time and let Mr. Schwemm sit over there. And after
2 the next column from the left. Some of these are spring | 2 Mr. Schwemm's presentation, if you could let me know if the
3 monitoring sites, they're monitoring the outflow from the | 3 timing is such you'd like to take a break and then we'll have
4 individual springs. 4 one more substantive presentation for the rebuttal report.
5 Some of these are flow monitoring sites and 5 DR. SCHWEMM: All right. My name is Michael
6 they're monitoring the collective discharge from a lot of | 6 Schwemm and I'm going to be talking about Section 2 of the
7 different springs. And then we have the elevation here orthe | 7 report, which deals with sort of the direct implications of
8 range of elevations depending on the site. 8 the biology and springs for the Moapa Dace. So for this talk,
9 We have the R-squared value, I said was .97 for 9 I'm going to briefly go over a few elements that correspond to
10 Pederson. You can see we get worse R-squares as we go to less |10 the sections straight out of the report.
11 sensitive springs. We don't have as much descriptive power in |11 So basically of the report that was divided up
12 each water level elevations. We don't do as good ajob |12 into these sections and I pulled out a number of salient
13 explaining water elevation -- or water discharge changes at |13 features, not all of them, but ones that were important that I
14 these lower elevation sites. 14 wanted to highlight here today.
15 Then we have a slope coefficient, that's the 15 It looks like we got the automatic timer on. So
16 slope of the line with key value associated with that 16 basically I'm going to cover elements of background biology of
17 coefficient. 17 the Moapa Dace and some of the peculiarities that make it a
18 And then over here, we have the changes that 18 really interesting species, and that led into a number of
19 observed discharge that we measure over the range of water |19 anthropogenic impacts and conservation actions that we've done
20 level elevations. And in the following column, the furthest |20 on the Moapa Valley Refuge over the years, and that's kind of
21 column on the right, we have what we estimate was the change |21 naturally led into the importance of cone activity and
22 in head. 22 fragmentation and how that might affect the biology of the
23 So these should agree pretty closely and then 23 species.
24 there's some variability, but they're fairly close. And they |24 And then that kind of -- after that is a
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1 discussion of spring flow and habitat needs, and for this | 1 it shares its habitat with a couple other fish, a couple
2 section, I want to highlight one of the papers that I believe | 2 snails and bugs.
3 provides the best information in terms of this relationship. | 3 So -- but overall what this system is
4 And then I'll briefly touch on the -- our current 4 characterized why it's unique from a biological standpoint is
5 and historical abundance of Moapa Dace and then [ havea | 5 that Moapa Dace and others were sort of stranded in this
6 summary slide at the end. So I think it's only about 17 | 6 little pocket of water that the Muddy River Springs area since
7 slides after the title slides. That's good news. 7 the end of the Pleistocene. So as Holocene warming began,
8 So starting off with where it is, I didn't think 8 these fish were kind of stuck up there. And with the case of
9 we had covered it already, but I wanted to just highlighta | 9 Moapa Dace, there's no other fish in genus Moapa.
10 couple elements of the system that are important. So just |10 So what that means is there are no really similar
11 starting at the very course of scale, I did have this one |11 minnows. All of its very close relatives are extinct and it
12 image here that isn't found in our report. It's just a map of |12 represents a unique component of the biodiversity of the
13 the southern U.S., but this one here on the left is. 13 system. So given that it's rare from, you know, a
14 But as [ mentioned or discussed in the report 14 biogeographic standpoint, it also has some really interesting
15 that the Muddy River Springs is part of a larger river system. |15 features about this species.
16 Historically, in pluvial times, it was part of the pluvial |16 The first one is that it's thermophilic. That
17 White River, which is basically drainage that runs all the way |17 means that it likes hot water and for a minnow, this is way on
18 down from the White River to -- through Pahranagat down into |18 the high end. So this species occurs from 32 to 26 degrees
19 what's called the Muddy River and the original arm of Lake |19 Celsius. That's about 90 or so on the top end. And spawning
20 Mead. And that area here is shown in this little diagram I |20 occurs at the very highest temperatures, 30 to 32. So it
21 made. 21 really likes hot water.
22 But basically, at present, the Muddy River 22 It's a small fish that's about 120-millimeter
23 Springs provide a substantial water in the system currently. |23 fork length with -- when it was sort of described in the '90's
24 So that's -- makes it a really important sort of legacy of |24 and -- oh, crap. That's about -- that's less than five inches
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1 water in the system from a biogeographic standpoint, whichis | 1 and it's left to live about four years or so.
2 why animals occur where they do. And that's an important -- | 2 But I'll come back to this at the minute -- or in
3 I'll cover that in a minute. 3 aminute later in the slides that it's actually a little
4 On the left here is a diagram of the streams. 4 smaller now and probably only living a couple of years now.
5 The colored sections just represent areas that we identify as | 5 We have a little different age structure than was what we
6 recovery units and we can communicate effectively. Sothe | 6 thought we had in the '90's.
7 numbers just identify specific segments. 7 A typical -- or typical threats of the species
8 But as Tim just talked about previously, here's 8 are those that affect most of the desert southwest, which is
9 Pederson right here, here's Plummer Spring. This is Apcar. | 9 outright habitat change and then the effects of predatory
10 This green area here shows the majority of the refuge and |10 invasive species, both fish and otherwise, and the
11 these are some -- and then there's this -- kind of another |11 availability of in-stream flow.
12 branch here that's made up by the north fork and south fork |12 So you can touch -- boil down to rest of desert
13 that comes down, and this is the main stem down here. |13 fishes of those three big ones. We don't have issues --
14 So the Gage that Tim was talking about is right 14 serious issues with pollution and stuff that we have as you
15 here on the Pederson stream, right at the refuge boundary, the |15 move farther east in other systems typically.
16 Warm Springs West Gage. 16 So given all of this unique status that we've
17 MR. MILLER: Mr. Schwemm, just to remember, try |17 known about Moapa Dace for a long, it was listed as endangered
18 to be specific with your descriptions since it doesn't come |18 kind of -- as kind of the first wave of fishes that came after
19 through with the pointer. 19 the establishment of the Preservation Act in '66.
20 DR. SCHWEMM: Okay. So the system that we're |20 So it was right after that and it's one of the
21 talking about, the Muddy River, because as I mentioned that |21 earliest fish to receive some protection. And it only occurs
22 it's part of this historical drainage, there's a number of |22 in the sort of upper mile or so habitat of the springs because
23 endemic species that live there. And the one we're the most |23 it likes hot water. So as you go downstream, you're not going
24 concerned with is the Moapa Dace because it's endangered. But |24 to find this in the cooler water areas or at least below 26.
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1 So you're limited in that range. 1 atjuvenile stages, they drift downstream. This was shown by
2 But there's -- I'm going to talk a lot about 2 alot of the early work of others that worked in the -- at the
3 movement within that range in the subsequent slides. Butat | 3 refuge. And then you typically find large fish in faster
4 present, we have about 1500 animals, which is considerably | 4 moving and deeper parts of the water.
5 Dbetter from the 500 animals that we had in the recent past. | 5 And not only do they -- does the habitat vary by
6 So we're pretty pleased with that at the moment, but we still | 6 life stage, but it's also really interesting that the fish,
7 have quite a ways to go. 7 even within their own lifetime, they vary where they are in
8 So given this rarity of the fish, it was 8 the stream by their behavior.
9 important that a refuge was established for the Moapa Dace and | 9 And this is key and the adults are known to only
10 justas an -- it's kind of an aside is that, you know, the |10 spawn in the highest temperatures at the spring head that's
11 wildlife refuge typically established for -- for waterfowl and |11 about 30, 32 degrees, and yet they were found and typically
12 wetland areas, and this probably was the only refuge |12 feeding gross likely downstream. And this -- this is typical
13 established for a minnow. It's that unique in its biology |13 of even larger fish, kind of grow better due to, you know,
14 that it warranted such an entire refuge based on this habitat. |14 metabolic concerns as they go downstream.
15 Soit's really unique. 15 So the implication of these sort of complex
16 Early efforts on the refuge involved removing 16 biology is that Dace are continually moving upstream and
17 palm trees and trying to get stream habitat back to what it |17 downstream in the system on -- you know, daily, seasonally
18 was naturally. And basically Plummer and Pederson were |18 quite often because these fish are spawning year round, yet
19 characterized by chlorinated swimming pools in which the |19 they feed in cooler water, at least historically. So we have
20 stream was completely obliterated and similarly Apcar was |20 a lot of issues with migration to deal with.
21 taken all for municipal water supply. 21 And I wanted to bring up one slide here, this is
22 So these springs had to be almost completely 22 from the Warm Springs stewardship plan. And what [ want to
23 recreated and fish had to be moved around on the refuge and -- |23 highlight here, it's just a nice diagram of the temperature of
24 or off the refuge back onto those habitats. So it's really an |24 the spring heads. So you can see how the spring heads are hot
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1 effort of extensive habitat recovery. 1 here, indicated by the red and as it goes through the blue,
2 And similarly, when we do these sorts of 2 yellow, green as the streams cool down.
3 renovations, we're trying to make habitat that's more amenable | 3 So what this means from Moapa Dace is that
4 to Moapa Dace and less so to the invasive aquatic species like | 4 they're having to swim back and forth between the hottest
5 mollies and Mosquitofish and Tilapia that really have posed | 5 spring areas of the spring head and downstream all the time
6 significant threats to the species and we've done alotto | 6 and really highlight the importance of conductivity.
7 mitigate these. 7 So what we've done for the conservation in Moapa
8 And on the refuge, more recently, we've really 8 Dace is kind of -- we've taken this three-part approach. And
9 been thinking critically about what types of habitat we need | 9 the first was to restore all types of habitat, because we know
10 the most benefit of the Dace, you know, how can we, you know, |10 we need up at the spring head and we know we need slightly
11 mitigate the effects of endangered -- of invasive species on |11 downstream.
12 the system and protect in-stream flow requirements. And the |12 And we've done this by trying to remove barriers
13 Fish and Wildlife Service has done this from a couple of |13 and constructing habitat that's amenable to the species. And
14 previous agreements that I'll talk about. 14 simultaneously, though, we've done a ton of work on trying to
15 What -- I guess probably what has -- what makes 15 mitigate the effects of credation and non-native fish like
16 the species most interesting are a number of complex |16 Mosquitofish and Molly and the chemical removal of Tilapia
17 biological requirements that are really, really unique, but, |17 from the entire system. And we think we have a pretty good
18 however, they've also posed significant challenges to the |18 handle on this now.
19 recovery of the Moapa Dace and I want to highlight some of |19 Just recently, we've come -- finished the entire
20 those here. 20 system, treated the entire system of the Muddy River for
21 The first one is that the stream habitat where 21 non-native fishes over the course of the last decade or so.
22 these fish occur varies with life stage, and specifically |22 And the last point is maintaining in-stream flow,
23 young fish feeding on really small stuff in slow moving pools. |23 and as I pointed out, it's -- we need to maintain these
24 And as they get larger, they grow a little bit and become -- |24 habitat -- specific areas of the habitat and the connectivity
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1 between them. And this has been accomplished through | 1 these -- which is sort of the shape, whether it's a glide or a
2 voluntary curtailment of groundwater pumping through a couple | 2 riffle or a run type of habitat.
3 of Fish and Wildlife Service agreements. 3 And then the second was to use this information,
4 In 2006, one was the MOA that we mentioned 4 these variables that were important to develop a simulation
5 already that looks at Muddy River Springs area, Coyote Springs 5 that showed -- a model that showed when you actually changed
6 Valley. And the second agreement, which is the amended | 6 the flow, how is that going to affect the amount of habitat
7 stipulation with Lincoln County, Vidler that dealt with Kane | 7 that's available for Moapa Dace.
8 Springs. And so just to highlight some important aspects of | 8 So starting with the first part, this is the part
9 the MOA is that it brought together the main water users in | 9 that developed a model for the number of variables and what
10 the area to actively protecting spring flow in the Moapa Dace. |10 variables they were. And there's a lot of text on here and a
11 And part of this was to establish a system where 11 lot of stuff, and I don't want to get bogged down. I just
12 we would all meet monthly and discuss the needs and how they |12 wanted to cut and paste the direct figures from the exhibit
13 are changing so that we could have this sort of adapting |13 unaltered.
14 management approach that has really been successful. |14 But what [ wanted to highlight is these are
15 And then this included explicit financial 15 models here on the left, 1 through 13, and they included a
16 agreements from all the parties to fund recovery actions of |16 bunch of univariant and multivariant models that -- virtually
17 research that have made a difference, as you'll see, in the -- |17 every one that they could and then they used the AIC, which is
18 when we get to the current abundance slide. 18 amodel selection approach to choose the variables that best
19 Also, in there was these mandatory annual 19 fit the data.
20 discussions of hydrology where we would discuss the pumping |20 And typically with AIC modeling, models that have
21 data that occurred only last year and how the triggers and the |21 a delta AIC score of less than two is considered to be good
22 Dace are doing. And, of course, the important main in-stream |22 models. So that limits us right here at the first two models.
23 flow triggers, which is the voluntarily curtailment of surface |23 So they ranked them in the table convenient for us. So we're
24 and groundwater. 24 only concerned with these top two models. And within these
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1 And my report dealt only with the biology and not 1 models, the variables that were important were depth,
2 with other elements of these agreements, but [ wanted to just | 2 velocity, and the substrate, which is like cobble, sand, rock,
3 highlight the triggers here just to show the -- what they are. | 3 so forth. And the other -- and a variable FRD which is that
4 And these are several exhibits and so I wanted to highlight | 4 complex stream variable.
5 that the -- it's 3.29 CFS or below 3.2 CFS, is where the first | 5 So given that these were the top models, the
6 trigger in the MOA. And in the amended stipulation, it's | 6 authors chose model 2 among them to carry forward the -- these
7 3.15. So they're approximately similar in where voluntary | 7 sorts of important variables, depth, velocity and substrate
8 curtailment would occur. 8 to -- into the model simulation for flow.
9 So given that, you know, we have this, you know, 9 So specifically what the authors wanted to ask is
10 this species that we know uses different parts of habitat and |10 to address the question, how does habitat change in response
11 s likely sensitive to flow based on these habitat needs, I |11 to flow. And what they did to answer this question is they
12 want to highlight one specific paper, in particular, that |12 simulated 10, 20 and 30 percent increases and decreases of
13 really shows -- provides the best evidence of how spring flow |13 stream flow and they used this software, River 2D, to
14 and Dace habitat, their relationship of those features. And1 |14 calculate how the amount of habitat that would be available at
15 want to walk through this particular paper. 15 those flow rates. And they did this with Apcar, Pederson and
16 So what this -- what the authors did is they 16 Plummer.
17 identified Dace habitat based on typical snorkel surveys and |17 So here's a slide showing a cut and paste of the
18 they measured habitat characteristics. And then what they did |18 data from the Hatten paper and there's two panels, A and B,
19 with this information is they wanted to ask, you know, what |19 and I'll sort of walk through what's on these panels and what
20 are the important variables for Dace, and they did this using |20 they mean. So there's three colors on each panel. Those
21 logistic regression and model selection approach that used a |21 correspond to Plummer, Pederson and Apcar respectively.
22 presence/absence model and the -- and typical stream |22 Starting with the top panel, I'm going to point
23 characteristics that you go out and measure like water depth, |23 to the Y axis here. This is the amount of habitat per meter.
24 velocity, the sub-stream and the stream lithology whichis |24 So you can about this as an assessment of habitat. And then
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1 across the bottom are the different categories of flow. 1 or another because they're all kind of happening concurrently.
2 So in the middle column here, this is start -- 2 Butit's important to note that we have the stable population
3 this is base flow right here. And then to the left would be | 3 of about 1500 most recently and we had a low of about 500
4 at 10 percent, at 20 percent, at 30 percent increase or 4 animals in their recent past.
5 conversely a 10, 20 percent decrease in flow. 5 Historically, it's fluctuated a lot from all the
6 So as you can see, it's really obvious that 6 way up to in the high 3,000's at some point in time. But the
7 there's a really nice pattern in the amount of habitat and | 7 system is dynamic in that stream reaches change and habitat
8 then it's going down with decrease in flow. So whether you | 8 changes, the effects of invasive species changes and so forth.
9 increase it, it goes up or decrease it, it goes down. And | 9 Soit's hard to pin down exactly what response is happening at
10 it's particularly clear on the descending limb. So as you get |10 what time.
11 10, 20 or 30 percent, you can see it's a really nice 11 So here is the same data and obviously these
12 relationship. 12 numbers are really small. I don't want anyone to read any of
13 Similarly, another way that the authors chose to 13 them. I just want to point out that we have the number of
14 graph this information to explain it a little differently was |14 this stream reach. As I pointed out, there's a number
15 how habitat would change from what you had originally. And |15 assigned to each part of the stream along the -- on the
16 this is the same data, but it's formatted in a way that shows |16 left-hand side of this table, rather, and I just want to
17 you the change in habitat on the Y. So it's either plus |17 highlight that the bottom section of the table has all the
18 habitat or minus habitat as you go to the different flow. |18 zeros.
19 And here, you see that same pattern. But I 19 And those sections of the stream correspond --
20 wanted to highlight that -- so when you reduce the flow at 10, |20 the zero sections is that the north fork and south fork and
21 20 or 30 percent, and I'm pointing to those bar graphs, you |21 the main stem river here, that we don't seem to have a lot of
22 can see that, in all cases, in all streams that they looked |22 fish in that we used to historically, and that all the fish
23 at, at all levels, that every time you reduced the habitat, |23 that we're counting now, basically are on the southern part of
24 you see a consequent reduction in the habitat in those |24 the system.
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1 particular streams. And, in fact, it's really prevalentin | 1 This is the Warm Springs natural area that's
2 Plummer, which is a pretty small one. 2 received a lot of recovery actions and, of course, the refuge
3 So the conclusions are that flow and habitat are 3 that's received a lot of recovery actions. I'm pointing to
4 proportional in this system and that any reduction in flow | 4 the refuge and the southern portion of the Muddy River Springs
5 results in the decrease of the amount of habitat available for | 5 area here.
6 Moapa Dace. And given that's -- given it's endangered | 6 So, with that, I want to summarize it up and wrap
7 species, habitat is a premium. 7 itup. Basically, we have this really interesting species
8 So now I want to move on to talk a little bit 8 that's a unique component of the biological diversity of the
9 about what the -- what we have currently in the system right | 9 area given that it's a relic species and it's hot and it's a
10 now. This graph here shows abundance on the Y. I'm pointing |10 minnow and it uses cold temperature or slightly -- or hot
11 to that and time across the bottom. 11 temperatures, rather, and slightly cooler. And the
12 And this is Moapa Dace over time and you can see |12 implications are this fish is moving around and needing both
13 that this is about 2005 and '6. This is when that MOA was |13 sufficient discharge for deep water, as we noted, but it also
14 established and you can see the number -- you can see the |14 needs all these kind of habitat concurrently.
15 increase in Moapa Dace in this diagram. 15 And the ability for the fish to move back and
16 I didn't particularly identify specific features, 16 forth among them is really paramount here and that's a little
17 but there's been so much habitat recovery going on since we've |17  bit unique as far as fish go. This is an interesting species
18 hit this really low, about 500 animals. This was when we had |18 that has some challenges for us.
19 lots of invasive species. We had lots of Tilapia in the |19 So recent estimates have shown Moapa Dace size
20 system. There's been, you know, fires, there's been a lot of |20 has fluctuated a lot, but we have some protection in place
21 recovery actions and things that have happened that result -- |21 that we've not hit the triggers. And the triggers at this
22 that all play into the amount of Dace that we see. 22 point now are 32 and 315 respectively, and I think they have
23 So it's complicated into attribute different 23 been useful in -- and particularly MOA in protecting the Dace.
24 features to exact to, you know, one particular recovery action |24 However, with the caveat that, you know, we only
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1 have about 1500 Dace right now and as the Hatten, et al paper | 1 steepens around 2011, beginning with the -- corresponding with
2 showed that increasing flow, even just 10, 20, 30 percent | 2 the aquifer test. That continues until about 2013, the
3 would result in a consequent increase in habitat, which would | 3 aquifer test and then the levels come back up somewhat. They
4 Dbe reflected in Dace. 4 don't come back up to the levels prior to 2010, but they seem
5 So it's important to remember that any decrease 5 fairly stable for the last few years or so.
6 in flow is probably going to result in a decrease in habitat | 6 So the main question is: How much of this that
7 and could potentially harm the Dace. That's it. Thanks. | 7 we see in this record is attributable to climate and how much
8 HEARING OFFICER FAIRBANK: So we have about | 8 is attributable to pumping?
9 another half-hour until we would take a break. 9 So what I did in my report, the first thing I did
10 MR. MILLER: Okay. 10 was I looked at some of the climate data for this area. And I
11 HEARING OFFICER FAIRBANK: If you want to keep |11 was a little surprised not to see climate data in the Moapas
12 going. 12 report. Butthey didn't include any, so I looked at climate
13 MR. MILLER: What did we say, 30, 40 minutes? 13 Division 3 and Division 4.
14 MR. MAYER: My presentation is probably 30 -- 14 We heard about climate division data yesterday
15 probably 45 minutes maybe, 30 to 45 minutes. So we can start |15 from CSI that's available from the National Atmospheric and --
16 it and there is a place where I could break. 16 Oceanic and Atmospheric Administration, NOAA, and it's
17 HEARING OFFICER FAIRBANK: if that works for you. |17 available all over the country.
18 MR. MAYER: Yeah, sure. 18 I'm focused on Division 4, which is extreme
19 HEARING OFFICER FAIRBANK: Let's do that. 19 southern Nevada. It's just the southern tip of Nevada and
20 MR. MAYER: Okay. I'm Tim Mayer again. I was |20 overlays the Lower White River Flow System as it's currently
21 the primary author of our 1303 rebuttal report. That rebuttal |21  defined.
22 report really focused on the Moapa Band of Paiutes Order 1303 |22 And then I also looked at Division 3, which is
23 report, their initial report, and it really focused on the |23 just north of the Lower White River Flow System in what is
24 main argument in that report that there is long-term drought |24 believed to be the area of recharge for the flow system. And
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1 in this region and that this has affected well levels and | 1 Ilooked at both precip data and Palmer Drought Severity Index
2 spring flows in the Lower White River Flow System and will | 2 data or PDSI.
3 continue to do so in the future. 3 Now, these are Figures 2 and Figure 4 from the
4 So I don't mean to unfairly single out the 4 rebuttal report. This is monthly precipitation totals in
5 Moapas. They were not the only one that made this argument. | 5 climate Division 3 on the top plot and Division 4 on the
6 There are several other parties that did, too, but they were | 6 bottom plot. And this is for period 1990 to 2019.
7 the main proponents of this argument. So I'm focused on their | 7 And what you see when you look at this, there's
8 report. 8 the monthly precipitation totals plotted and then there's a
9 So the first thing I did in my report is I 9 moving average, a 12-month moving average, which just helps to
10 presented this figure, which is Figure 1, and this is the |10 identify the pattern of the data.
11 monthly water level record for the carbonate monitoring well |11 And what you see is quite a bit of variability,
12 EH-4 from 1987 to 2019. 12 especially in the first half of the record. You'll see wet
13 This is the well that's just south of the refuge 13 years, you see dry periods, less of that in the second half of
14 that I showed you in my previous presentation and it's one of |14 the record. And, in fact, you may see a little bit of an
15 the longer records that we have of carbonate monitoring wells |15 increase if you look at the moving averages in monthly
16 in this area. 16 precipitation in the second half of the record.
17 And if we look at this figure just real quickly, 17 What we don't see and what I was specifically
18 it looks like we have about a ten-year period of fairly stable |18 looking for is some kind of long-term drying trend or drought
19 water level records in the beginning of the record there. |19 here. Isee dry periods, but they're sandwiched between wet
20 We have a decline that starts somewhere around 20 periods and so forth. I don't see any consistent long-term
21 1997 or '98, continues to 2005, then we had widely recognized |21 drying trend in these precipitation data.
22 wet year response to what was an extraordinarily wet year in |22 Next, I looked at drought indices data for the
23 2005. That response continued for a couple years. 23 Palmer Drought Severity Index. This is, again, Division 3 on
24 Then we continued to decline again. The decline 24 the top plot, Division 4 on the bottom plot. The same period
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1 ofrecord, 1990 to 2019. 1 River Flow System. There's no reason to believe that there's
2 I also looked at Palmer Hydrologic Drought Index 2 different climate down in the Lower White River Flow System
3 for Division 4 and that's plotted on the bottom plot there | 3 from these basins. And these basins have little or no
4 along with the PDSI. There was very little difference sol | 4 pumping, as I say, so the well hydrographs in these basins
5 really didn't do much with that except plot it. 5 should represent the climate response.
6 But, again, here, what we see if we look -- step 6 So this is the -- this is four monitoring wells
7 back and look at this, first of all, let me explain what the | 7 monitored by SNWA and Dry Lake Valley for the period 2008 or
8 Palmer Drought Severity Index is in terms of units. It'sa | 8 2010to 2019. And if you look at these levels, the top plot,
9 standardized index. And so what that means is zero, a value | 9 let's see, on the left there, is stable.
10 of zero on the index represents average conditions. It's |10 The top right plot shows a slight decline and
11 neither dry, it's neither wet. And the units of the drought |11 then the bottom two plots here show slight increases. So
12 index can be thought of as standard deviations. 12 certainly no consistent decline in these water levels in this
13 So if you have a value of one, that means that 13 basin.
14 you are one standard deviation wetter than the average |14 Next, I dropped down to Delamar basin, which is,
15 conditions. All right. And a value of negative one, you're |15 as I said, adjacent to Coyote Spring Valley, just north of it.
16 one standard deviation drier than average conditions. |16 And here we see two water levels, the top left plot and the
17 And so Palmer defined negative 3 or 3 standard 17 bottom plot are stable, and then the top right plot shows a
18 deviations drier than average as severe drought, okay? And |18 decline, but that really doesn't start until about 2015 or so.
19 correspondingly, he defined positive 3 or a 3 standard |19 So it doesn't look like a strong drought signal in these water
20 deviations wetter than average as severe wet conditions. So |20 levels either.
21 that gives you some idea of the relative value of what you're |21 Next, I looked at 13 monitoring wells in Tule
22 looking at here in these plots. 22 Desert. Now, in the report, I only graphed these four, but I
23 So we see -- we go from severe drought to severe 23 did discuss all 13 and I included them as exhibits, which I'll
24 wet, back to severe drought, severe wet. Bounce around a lot, |24 get to when I get to the next slide. But these four were
Page 304 Page 306
1 more so in the first half of the record, but then the second | 1 graphed in the report and you can see here that three of the
2 half of the record. But, again, we don't see any kind of | 2 wells show increases in water levels and one is stable.
3 long-term drying trend or drought in these data. 3 And there's some funny things that happen in the
4 And even in the second half of the record, which 4 first part of the record in all these wells, I think maybe
5 looks a little bit drier, you still have some wet periods in | 5 there was adjustment in the elevations or measuring points or
6 there, some average or wet periods, especially one around | 6 something. But if you look beyond that, basically three of
7 the -- in the aquifer test, the time of the aquifer test. 7 the four wells are increasing over this period from 2007 to
8 And then I will note that both divisions showed 8 2019.
9 thatit's become severely wet in the last year or so. So | 9 Next, this is six more of the 13 wells in Tule
10 things have gotten wet. We don't see that kind of similar |10 Desert for the same period and all six of these wells show
11 recovery or that similar trend in the water level data or the |11 increases in water levels. And then finally these are the --
12 spring flow data. 12 and I'm sorry, if I back up there, if you're looking for these
13 So next, I looked at well hydrographs for basins 13 graphs, these are exhibits down here in the lower left-hand
14 that were close to or adjacent to the Lower White River Flow |14 corner.
15 System, but basins where there's little or no pumping. This |15 These were not in the report, these six
16 includes Dry Lake Valley and Delamar Valley. 16 monitoring wells and neither were these last three on the left
17 Delamar Valley is tributary to Coyote Spring 17 part of the slide. And those are exhibits, again, listed down
18 Valley and the Lower White River Flow System and Dry Lake |18 in the lower left-hand corner presentation. But, again, these
19 Valley is just north of Delamar Valley and tributary to |19 are three -- the last three of the 13 monitoring wells that I
20 Delamar Valley. And then I also looked at Tule Desert, and |20 looked at, and you see increases in water levels in all these
21 this basin is just east of the Lower Meadow Valley Wash and |21  wells in addition. So certainly no drought signal in this
22 the Kane Springs area. 22 Dbasin either.
23 So presumably all these basins are responding to 23 And then finally I looked at -- in the report,
24 the same climate signal as what's happening in the Lower White |24 Figure 9, looked at the water levels in CSVM-5, which is the
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1 well we were discussing yesterday with Coyote Spring | 1 One other thing [ want to point out about this
2 investment. They had a graph of this too and showed same | 2 record, just kind of a side note is that, you know, why are we
3 figure, same period of record from 2003 to 2019. Basically | 3 looking at climate and water levels? I would have looked at
4 that well has increased over time and may be stabilized inthe | 4 this first ten years of record here because that's a period
5 last few years there. So no drought signal in that well | 5 where we had very little carbonate pumping, and yet we had a
6 either. And that's in a part of Coyote Spring basin thatis | 6 lot of variability of water, increased precipitation there.
7 believed to be unaffected by pumping, so that should be | 7 And so if you wanted to try to illustrate the
8 reflecting climate as well. 8 relationship between water levels and precipitation, that's a
9 So my point with this is that there's no evidence 9 great record, a great opportunity to do it, and I'm -- I say
10 that long-term drought or drying in the region exists or has |10 I'm a little disappointed that no one did that.
11 affected water levels in this area. So I want to go back to |11 So getting back to my previous point, we saw a
12 the slide that I just showed you before, the hydrograph for |12 response to the wet years. We didn't see a response in dry
13 CSVM-5, and | want to focus on this right here. 13 years. So should a water level response to extremely wet
14 This is the wet year response to what I said was 14 years imply a proportionate response or sensitivity to
15 an extraordinarily wet year in 2005. We see that CSVM-5, we |15 extremely dry years. And I would say, and we discussed this
16 see that in almost all the carbonate monitoring wells in the |16 in our paper in 2008, listed as an exhibit there in the lower
17 Lower White River Flow System and even outside of the -- that |17 left-hand corner, that the answer to that is no.
18 system, we see it in other wells. 18 The relationship between precipitation and
19 We certainly see it in EH-4 and this is a graph 19 recharge is nonlinear, especially in arid systems, which means
20 that was presented in our DOI 1169 report in 2013. This shows |20 that the system is much more sensitive to wet years than to
21 EH-4 water levels in red here and then the water year |21 dry years. And the reason for that is that a much greater
22 precipitation in Division 4. And I'm just singling this out |22 fraction of precipitation becomes recharge in wet years
23 to look at the wet year and dry year response in this figure |23 compared to dry years.
24 here, which I discussed in the report. 24 So if you think about rain or snow hitting the
Page 308 Page 310
1 So if we look at the wet years, particularly 1 ground and what happens to that precipitation once it hits the
2 2005, in 1992 and '93, we had back-to-back wet years in '92 | 2 ground. Well, it can be consumed by evapotranspiration in
3 and '93 and we see a little bit of a response there in the | 3 plants and evaporation from the soil. It can go to meet soil
4 water levels. In 2005, a really wet year, the wettest one on | 4 moisture demand or it can go to recharge the aquifer. But it
5 record, and we see a really big response in water levels in | 5 usually meets those first two components first. It meets
6 EH-4. 6 evapotranspiration and it meets soil moisture and it satisfies
7 So what you don't see is any kind of 7 those requirements first before it gets down to the aquifer.
8 corresponding response to dry years. Let me back up here. 1 | 8 So in a dry year, after it satisfies those first
9 also looked at '95, you may see a little bump up there, and | 9 two requirements, there's just not much water left over to
10 '98, they were fairly wet years, not quite as wet, and they |10 recharge the aquifer. But in a wet year, the capacity of
11 weren't back-to-back wet years. But you may see some increase |11 plants to transpire and evaporate water and the soil to take
12 there, too. The '98 response may be obscured because of the |12 up moisture, that's limited. There's only so much they can do
13 climate trend started that year. 13 with that.
14 So what you don't see is the corresponding 14 So there's a much greater fraction of the
15 response to dry years in this record. So if you look back at |15 precipitation that's available to get down to recharge the
16 1989, that was a really dry year, look at the water levels |16 aquifer in a wet year. And so that's why aquifers are so much
17 there, really no change in the pattern before or after that or |17 sensitive -- more sensitive to wet years than dry years. So
18 during that dry year. You look at '96, that was even drier, |18 that's the physical explanation and we see that in the data,
19 again, really no change in response to that dry year. 19 too. So I think that this is a pretty good place to stop if
20 And then 2002, which is exceptionally dry. We 20 you want.
21 had declining water levels through that whole 1998 to 2004 |21 HEARING OFFICER FAIRBANK: That sounds like a
22 period, but we don't see any change in the slope of the |22 good plan. Let's go ahead and take a ten-minute break.
23 decline related to that dry year in 2002. But we seem to have |23 (Recess.)
24 aresponse to wet years, but not to dry years. 24 HEARING OFFICER FAIRBANK: All right. Let's go
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1 ahead and go back on the record, and you can continue on with | 1 discharge in the Gage 4 water levels, I didn't plot the two in
2 your presentation. 2 time to show that they varied together and all that stuff. I
3 MR. MAYER: Okay. Tim Mayer again and I'm 3 plotted one against the other, Y versus X and that's an X/Y
4 finishing up the discussion of the rebuttal report. 4 plot. And that's the most effective way to evaluate the
5 So I'm going to switch gears here and I'm going 5 quality of a relationship.
6 to start to look at a critical review -- more of a critical | 6 So I would like to encourage everybody, if you're
7 review of the report that I reviewed of the Moapa's 1303 | 7 trying to demonstrate a relationship, started using X/Y plots.
8 report. 8 Do not use time series plots to demonstrate relationships. We
9 But let me say again that I'm not singling them 9 looked at a lot of time series plots yesterday in the
10 out, because a lot of the points that I'm raising with their |10 presentation from CSI. And they were trying to demonstrate a
11 report, [ see in other reports that have been entered into the |11 relationship between -- I think it was cumulative departure of
12 record here, too. So these are general points, just kind of |12 the mean and the water levels and stuff. Over time, again,
13 using Moapa as an example. 13 it's just easier to see that if you plot water level versus
14 This is Figure 3 from Appendix 2 in the Moapas 14 cumulative departure from the mean. So in an X/Y plot. So
15 1303 report. And this figure represents the annual EH-4 water |15 that's a second point I wanted to make about this.
16 levels as derived by the authors from the annual base flow of |16 And the third point I would make about this
17 the north fork, Virgin River, Utah. And in their own words, |17 figure, and this is specific to this figure and this report,
18 they're using the base flow of the north fork Virgin River as |18 is that there wasn't a lot of information on how they derived
19 aclimate proxy, okay? So something to represent climate. |19 this, I didn't feel. There wasn't enough information and I
20 And what they have here, they have water levels 20 plotted in the slide, my Figure 1, which is the EH-4 water
21 on the X axis, time on the Y -- or the X axis, I'm sorry, |21 levels and then I derived monthly base flow for the north fork
22 water levels on the Y axis. And then they have in blue, the |22 of the Virgin River from 1970 to 2020. And I lined the X axis
23 water level record from the Gage 4 and those are water level |23  up so the times would be -- you know, would correspond.
24 elevations and then they have an orange kind of on top of |24 I look at these graphs -- I didn't look at this
Page 312 Page 314
1 that. 1 that closely, but I look at the graphs and I just question how
2 The training, what they call the training test 2 you got the relationship we see there in EH-4 graph from the
3 data set, and I interpret that to meant that they derived that | 3 bottom plot. I don't see any similar kind of decline at any
4 training set from the base flows of the north fork of the | 4 point in time like that.
5 Virgin River. And then they -- if I'm interpreting the graph | 5 So the points I want to make about this are,
6 right, they hind cast the water level record back through time | 6 first of all, I would avoid the use of climate proxies when
7 using the base flow of the north fork of the Virgin River. | 7 climate data are readily available. The problem with the
8 So I want to make a couple points about this 8 climate proxy is there are questions about, was the site
9 figure. Firstof all, I question why you would use a climate | 9 affected by the divergence, was it affected by adjacent
10 proxy, especially one in a different state when you have |10 groundwater pumping, has there been changes in the measurement
11 climate data as we've seen readily available, locally and |11 location or method or something that would flow -- affect the
12 regionally. So I question the need for a climate proxy. |12 flow record.
13 The second point I'd like to make on this figure 13 Again, we have climate data available and climate
14 is -- and this is common to so many of the reports that we've |14 proxies were used -- you know, there were several kind of
15 seen. This is a time series plot. That means that time ison |15 climate proxies that were used in this report, so I would have
16 the X axis, and in this case, they're plotting these two |16 avoided those.
17 variables parallel in time and trying to establish a 17 The second point is the point I made earlier
18 relationship between those two variables. 18 about time series plots. I think we should avoid the use of
19 The time series plot is not the best graph to 19 time series plots when we're trying to illustrate the
20 establish a relationship between two variables. If you want |20 relationship between two variables and we should stick with
21 to demonstrate a relationship, the best way to doitisto |21 X/Y plots.
22 plot one variable versus the other in an X/Y plot. I think |22 So then I want to address some statistical
23 the technical people will know what I mean here. 23 questions and problems in the Moapa's report, and again, I'll
24 So, for instance, when I showed you Pederson 24 emphasize that these were not unique to the Moapa's report. 1
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1 see these same issues and some of these same problems in other | 1  hypothesis testing, this P value is you're testing that.
2 people's statistics. 2 You want to be able to reject the null hypothesis
3 The first issue is model and variable selection 3 and the way you do that is with a really low P value. And
4 and there was very little information in this report on how | 4 traditionally we said that P values less than .05 are
5 variables were selected in -- for regression analysis. Andso | 5 statistically significant, that indicates statistical
6 they had a regression -- they had a number of regression | 6 significance. All right.
7 analyses and those had multiple variables, as many as 27 in | 7 And so many of the regression coefficients that I
8 one case that I recall. 8 saw in this report and in other reports had P values that were
9 And so model and variable selection, how you 9 not even close to .05. They were much higher. I should say
10 choose the variables in your model that explain your -- the |10 P values go from a value of zero to one. So .05 is on the
11 variable that you're trying to explain is very important. |11 lower end of the P value.
12 It's a very important issue. 12 So this is just one example. This is output from
13 Now, it's so important there are automated tools 13 table that was in the report in the Appendix 2. This is EH-4
14 to help you do this objectively. There's the AIC, that's the |14 water levels versus 16 years of north fork Virgin River base
15 Akaike information criteria. That's one tool to diagnose |15 flows. So the regression is trying to establish a
16 model selection. There's also step-wise procedures you can |16 relationship between the EH-4 water levels looking at the
17 use that add variables, that take variables out and do that |17 current year base flow and the previous 15 years of base flow
18 iteratively until you arrive at the optimum model. 18 in the north fork of the Virgin River.
19 What you want to do is you don't want to under 19 And the first column here on the left indicate
20 fit the data, you don't want to over fit the data. You want |20 that in this table, those are the 16 variables. LV-1 through
21 the most parsimonious model, that is the model with the fewest |21 LV-16. The second column on the left is the value of the
22 variables that can describe the data because everything -- if |22 regression coefficient itself. Okay. And we're testing that,
23 you start adding a lot of variables, then you get into a lot |23 that's the value that we're testing.
24 of other issues, some of which I'm going to talk about here. |24 We're saying, is that really truly different from
Page 316 Page 318
1 You start over fitting the data in the model. 1 zero. And this P value here on the furthest column on the
2 So the next issue I saw in this report, and I've 2 right, that is telling us what the P value is, how likely is
3 seen this in other reports to be fair, is the statistical 3 it that that value is truly different from zero.
4 significance of regression coefficients or I should say the | 4 And if we look at the ones I've highlighted
5 non-significance. That was the issue. 5 there, I've highlighted 12 of the 16 variables and none of
6 So when you do a regression, you're trying to 6 those are less than .05, which would indicate that they're
7 establish a relationship between explanatory variable, say, | 7 statistically significant and statistically different from
8 pumping or climate and a dependent variable, say water level, | 8 zero.
9 and that relationship is quantified through a coefficientin | 9 So -- and the R software here, the asterisks that
10 theregression. All right. 10 are behind some of the ones that are statistically
11 So the larger the coefficient in absolute terms, 11 significant, the -- our software actually indicates which ones
12 it can be negative or positive, but the larger the 12 are statistically significant for the user.
13 coefficient, the more impact that explanatory variable has on |13 So this is a problem. I think 12 of these
14 the dependent variable. 14 variables probably should not have been included in the
15 And every coefficient in the regression -- for 15 regression. So this is more output. This is from a
16 every explanatory variable, you have a coefficient and every |16 regression of EH-4 water levels versus 13 weeks of Arrow
17 coefficient has a P value associated with it. AndthatP |17 Canyon well pumping.
18 value is the probability of getting the value of the 18 So trying to relate the weekly water level, I
19 coefficient that you've got in regression when the true value |19 think it's the weekly water level, and the EH-4 with the
20 is actually zero. 20 current pumping for the week at Arrow Canyon well and the
21 Okay. So the null hypothesis of regression 21 12 weeks prior.
22 analysis is that the regression coefficient is zero. That |22 And, again, you have like zero through like 12,
23 means there's no relationship between explanatory and the |23 on the left-hand column, those -- that represents the 12 weeks
24 independent variable. And what you're doing with this |24 of pumping -- or 13 weeks of pumping, sorry. And then they
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1 have the regression coefficients, the values here inthe | 1 indicates problems with multicollinearity in this regression.
2 second from the left column. 2 And again, they probably had more variables than they should
3 And then you have the P values in the middle 3 have in this regression.
4 there, and I've highlighted those. And you can see that 12 of | 4 So the final issue that I questioned in the
5 the 13 are not statistically significant, so again, they 5 report was autocorrelation. So this is a little different
6 should probably not have been included in this regression. It | 6 from multicollinearity in that this is correlation of the
7 looks to be over fitted. 7 dependent variable, the variable you're trying to explain.
8 So this was not an issue I saw addressed in this 8 The dependent variable with itself.
9 report and I didn't see it addressed in other people's reports | 9 So sometimes we -- say, for instance, we're
10 either. 10 looking at water levels in EH-4 on a weekly basis. Chances
11 So another issue that I raised -- that raised 11 are that the water level from the previous week probably
12 questions with me is the issue of multicollinearity and what |12 explains some of the water level that we see in the current
13 thatis, is that's the correlation of explanatory variables |13 week, right?
14 with each other. 14 There's some information in that previous
15 So in a regression analysis, the assumption is 15 measurement that would explain a lot of the information in the
16 that every explanatory variable in that regression is 16 current measurement. So they're correlated. This is called
17 independent of others. And when you -- when they're not, when |17 autocorrelation. And the problem with this is you have N
18 they're correlated, then you have multicollinearity and you |18 observation -- N number of observations, but you don't have N
19 have problems, you have regression coefficients that are |19 number of independent observations. They're not all
20 unrealistically large. They can be unstable. So if you make |20 independent.
21 achange in the data, they vary wildly in values. 21 So what this does is it inflates the statistical
22 They -- the statistical significance can be 22 significance too, and accept that these statistical
23 inflated, so you -- it looks like they're statistically 23 significance that you see is probably worse than what it
24 significant, but they're not. And then also, finally, the |24 appears.
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1 sign of the regression coefficient cannot make physical sense. | 1 There are ways to account for autocorrelation,
2 So what I mean by that is the positive and the 2 there are ways to diagnose multicollinearity and account for
3 negative sign. So if you have a regression between a 3 that, too. SoIwould have liked to have seen a discussion of
4 precipitation and water levels, you expect that when 4 these issues in the report, and in all reports that there are
5 precipitation goes up, water levels are going to go up, right? | 5 any kind of regression analysis.
6 So that's -- that would be a positive coefficient. That sign | 6 I'd like to see them address these issues and
7 would be positive. 7 explain better in model and variable selection and address the
8 If you get a negative for some -- you know, you 8 significance of regression of coefficients and considerable to
9 have a lot of correlating explanatory variables, you're likely | 9 collinearity and autocorrelation and that kind of thing.
10 to geta negative sign on that coefficient for precipitation |10 So I think that that is, yeah, the end of the
11 just because it's trying to balance something else that's |11 slide. So I'm going to go back and I'm going to conclude the
12 already accounting for the variability. 12 whole rebuttal report, okay, kind of wrap up here.
13 So when you have a bunch of variables that are 13 So I believe that there's no credible evidence
14 correlated, that's a problem. And I think that this was a |14 that drought exists or has affected water levels in the Lower
15 problem in the authors's report because they made a commenton |15 White River Flow System. The only water level response to
16 page 44 in their report, they were discussing their two |16 climate that I observed in the wells in the Lower White River
17 climate model, and they said, "the significance of over half, |17 Flow System is response to extremely wet years. I didn't see
18 17 of the 27 regression coefficients being negative in the |18 a response to dry years.
19 combined models and not understood." 19 So even if there is a drought, the question is:
20 So I'm assuming that they probably expected 20 Does it really affect anything as far as water levels go? And
21 positive coefficients, and in this case, they were looking at |21 then the analysis presented in the Moapa's 13303 report
22 base flows and water levels. So you expect as base flow goes |22 requires more information on methods and results. The authors
23 up, water levels should go up. They should be all positive. |23 either neglected or were not aware of many of the assumptions
24 The fact that they were negative probably 24 and proper procedures of a regression model. And that's it.
Capitol Reporters (21) Pages 319 - 322

775-882-5322

SE ROA 53074

JA_17471




DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES - Vol. II

DIVISION OF WATER RESOURCES September 24, 2019
Page 323 Page 325
1 MR. MILLER: So that should conclude the Fishand | 1 Q. And have you relied on that SeriesSEE analysis
2 Wildlife Services direct summarization presentation testimony. | 2 for your conclusions in your current report?
3 And if it is still allowable, I think we're ahead of schedule | 3 A. Some of them. Okay. I think it clearly
4 in the sense of our allotted time. I would still like to 4 established this area of exceptionally high field scale
5 reserve maybe 30 minutes for redirect. 5 transmissivity in the carbonate aquifer underlying those
6 HEARING OFFICER FAIRBANK: Certainly. Youhave | 6 five-plus basins. So I --it's a -- it is a very important
7 about 50 minutes left, so you can reserve that time for | 7 conclusion.
8 redirect and you can use as much or little as you like. 8 Q. Okay.
9 So we'll go ahead and get prepared for 9 A. One of many.
10 cross-examination. And cross-examination, we had a couple of |10 Q. Did that SeriesSEE analysis account for
11 parties that stated that they were not going to be 11 groundwater recharge?
12 participating in cross-examination today. 12 A. No, it did not.
13 So I've adjusted the amount of time allotted to 13 Q. Are faults or boundaries accounted for in that
14 the various participants who have indicated or have not |14 SeriesSEE analysis?
15 indicated that they would not be participating in 15 A. No. No, Keith did not. I'm not even sure it's
16 cross-examination. 16 possible. We -- a few of us have discussed this. It might be
17 So based upon that, the parties will be allowed 17 possible to use image wells in the SeriesSEE Curve-fitting
18 16 minutes and then similarly, as yesterday, if there's |18 analysis to account for no-flow boundaries, but he did not
19 additional time remaining after the State Engineer staff has |19 choose to do that and it's not clear to me at this time as
20 an opportunity to ask questions, then we'll reopen that time |20 even possible using SeriesSEE.
21 frame up again on a limited basis to participants to follow up |21 So -- but the reason he did not choose to do
22 with additional questions that they may not have sufficient |22 that, if this is helpful, is the purpose was to -- you know,
23 time within that first allotment of time or such. 23 there was a lot of pumping going on within the study area for
24 So we'll go ahead and start the timer with 24 water supply, right, at the time of the study. And it was
Page 324 Page 326
1 16 minutes and we'll begin with Coyote Spring Investments. | 1 pumping at MX-5. That was the test pumping. That was really
2 CROSS-EXAMINATION 2 the test.
3 MR. HERREMA: Good morning. My name is Brad | 3 So the purpose of that SeriesSEE analysis was to
4 Herrema and I represent Coyote Spring Investment in this | 4 try to isolate the MX-5 induced drawdown from all that
5 proceeding and I have just a handful of questions for you. | 5 drawdown induced by all the other ongoing water supply
6 I'd like to start with Ms. Braumiller. You 6 pumping, and just look at how aerially extensive the drawdown
7 conducted a SeriesSEE analysis, did you not? 7 create by the MX-5 test pumping was or was not. The
8 ANSWERS BY MS. BRAUMILLER: 8 surprising part was that it was incredibly uniform over a very
9 A. Actually, I did not conduct the SeriesSEE 9 large area. That was unexpected.
10 analysis that's in our DOI 2013 report. Keith Halford, who is |10 Q. Did the analysis account for varying levels, I
11 the author of SeriesSEE, conducted that analysis in 2013. It |11 guess, of transmissivity and storability?
12 was a pretty new code at the time. 12 A. No, that's not how SeriesSEE works. Okay.
13 It had only been published in 2012, and frankly, 13 There's no question that this fractured rock aquifer is
14 [ think Keith was the only one that was proficient in it |14 heterogenous, no question about that. Okay. So SeriesSEE is
15 enough at that time to analyze all the data. We were working |15 a Curve-fitting tool, a Curve-fitting tool, right?
16 on a pretty tight timetable. 16 So, you know, I mean, in the simplest terms, the
17 So he graciously volunteered to the other DOI 17 assumption is, is that there's a collection of pumping and
18 agencies to perform that himself. He did it at my desk and |18 non-pumping stresses and non-pumping stresses and
19 tutored me in SeriesSEE and we walked through it together for |19 environmental stresses that influence water levels in a well.
20 about 11 hours. But he actually performed the SeriesSEE |20 And they're each approximated by analytical
21 analysis. 21 expression and those analytical expressions, every one of them
22 Q. So you're familiar with the SeriesSEE analysis? 22 has a coefficient and they are jointly optimized. In the end,
23 A. Iam. I'm very familiar with it. But I wanted 23 you have a collection of analytical approximations that
24 to be clear that I did not perform it in 2013. 24 represent the effect of each of those either pumping or
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1 non-pumping stresses on the water levels that you observed in | 1 But you would -- I have no doubt that the results
2 the well, right? 2 were so remarkable, the drawdown was so expansive and it was
3 So what did you just ask me? I'm so sorry. 3 so surprisingly uniform, you know, that I have no doubt you
4 Q. Il move on to the next question. 4 would show that same thing there.
5 A. Yeah, that's fine. Sorry. 5 Q. Thank you. Could I change gears to talk about
6 Q. Following the 2013 SeriesSEE analysis, did you 6 the boundary of the Lower White River Flow System?
7 check your results with available post-test data in 7 A. Sure.
8 preparation for -- of the July report that you prepared? | 8 Q. In your conclusions, you identified a number of
9 A. Yeah, did I cross check? I'm sorry. That 9 tasks that you would do to confirm your conclusion about the
10 doesn't quite make sense to me. 10 best boundary for the Lower White River Flow System?
11 Q. Did you use any post-test data to check your -- 11 A. Um-hum.
12 the results of that SeriesSEE analysis in preparation of the |12 Q. Is that correct?
13 July report? 13 A. Yeah, with respect to considering Kane Springs
14 A. No, that wouldn't have been relevant. The 14 Valley for inclusion in the system.
15 purpose of the SeriesSEE analysis was to look at how extensive |15 Q. And so pump tests as well?
16 the drawdown was created by the MX-5 test pumping. And the - |16 A. And Lower Meadow Valley Wash both, right.
17 and it proved to be very extensive and it proved tobe |17 Q. Okay. And you also discussed the possible
18 remarkably uniform. 18 construction of I think what you refer to as an empirical
19 The implication being that that chunk of the 19 model that, in my words, might -- you might be able to back
20 carbonate aquifer possesses exceptional high field skill |20 out the total of pumping that could sustainability occur.
21 transmissivity. So there wasn't anything in particular that I |21 Do you recall that as well?
22 needed to clarify about that result. 22 A. Yeah, absolutely. Right.
23 Q. Okay. 23 Q. Okay. One of the caveats that you had on the
24 A. Right. So, no, I didn't. 24 9,318-acre-feet per year number in your presentation was that
Page 328 Page 330
1 Q. Yeah. Could the same unprocessed data produce a | 1 that assumed that flows in the Muddy River during that period
2 different result in that SeriesSEE analysis? 2 were sufficient to meet senior water rights.
3 A. Would a different set? I wouldn't expect it -- 3 Do you recall that?
4 Q. No. Was it the same unprocessed data? 4 A. Yes,and --
5 A. The same -- oh, the original input data to the 5 Q. Do you have -- I'm sorry.
6 SeriesSEE analysis? 6 A. No, go ahead.
7 Q. Yeah. 7 Q. Do you have an opinion as to what quantity of
8 A. What, if someone repeated it or if there was a 8 water is necessary to satisfy those?
9 whole new data set -- I'm sorry, from the big pumping test | 9 A. I --thisis a demand on the State Engineer's
10 which -- I'm sorry -- 10 office and I do remember a table that was assembled and
11 Q. No, the same unprocessed data, perhaps if the 11 distributed in one of our Lower White River Flow System
12 amounts were adjusted a little bit, would that produce a |12 working group meetings.
13 different result? 13 You know, I wouldn't pretend to have a handle on
14 A. Well, it's a Curve-fitting tool and so the 14 what the total senior decreed water rights are on a river or
15 results of the Curve-fitting are a collection of -- it is 15 how they're distributed on a river. So I didn't attempt to
16 certainly an approximation and an estimate, but the trend in |16 evaluate that. I said, assuming that what happened in 2015 to
17 the results were so clear that, yeah, if you repeated 17 '17 was enough water, I think that total pumping during that
18 Curve-fitting to the original Order 1169 pumping test data, |18 period is the right starting place.
19 you -- I absolutely believe that you would come up with the |19 Q. Okay.
20 same result. 20 A. Yeah.
21 Would you get the exact same estimates of the 21 Q. Are you familiar with the MOA?
22 MX-5 drawdown at every single well? It would probably be |22 A. MOA.
23 somewhat different because it's a Curve-fitting process, |23 Q. 2006 MOA that was discussed?
24 right? 24 A. Um-hum, yes.
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Q. Would the trigger levels that are in that MOA,
would that be something that might be a mechanism that could
satisfy the Fish and Wildlife Services concerns about the
spring flows?

A. Yeah. So I cannot speak for the whole agency,
okay? But from my perspective as a groundwater hydrologist, I
would tell you this: They provide a level of protection that
we've never had before and we have now and I think that's
great.

But at the time that the MOA trigger levels were
developed, we didn't know as much about how the system works
as we do now. So I think it is important and obviously it
exists and it's going to continue to exist, and that's very
important. But it's not sufficient in and of itself in my
opinion.

Q. [I'd like to move to Mr. Mayer if that's okay.

Mr. Mayer, I'm going to ask you the same question
I asked Ms. Braumiller. Do you have an opinion on what
quantity of water is necessary to satisfy the Muddy River
rights?

ANSWERS BY MR. MAYER:

A. No, I don't have an opinion on that.
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A. Because there was no effect.

Q. Okay. Did you review the location of faults,
recharge areas or discharge areas when assessing the
hydrographs that you looked at?

A. No, I didn't.

Q. Would you expect that faults or recharge areas,
other structural barriers might affect the hydrographs?

A. [ would admit that they would probably affect
some of them. I wouldn't expect them to affect all of them,
though.

Q. Okay. Did you review any of the well driller
logs for the wells that you looked at in terms of total depth
or perforation zone?

A. No, I reviewed the aquifers that they were in,
but that's it.

Q. Do you think that depth of the well perforation
zones, those type of things you would see in a driller's log,
that they might affect the groundwater level response?

A. Yes.

Q. Isit Dr. Schwemm?

ANSWERS BY DR. SCHWEMM:

A. Yes.

23 Q. And your second conclusion on your conclusions 23 Q. Okay. Dr. Schwemm, a couple questions for you on
24 five was that the trigger levels in the -- for Warm Springs |24 the Dace. What is the greatest threat to the Dace immediately
Page 332 Page 334
1 West flows established in the 2006 MOA are still validand | 1 downstream of Pederson Springs?
2 important for protecting the Pederson Unit Springs; is that | 2 A. Immediately downstream? Well, it's a mix of
3 correct? 3 immediately downstream of Pederson Springs. Most of the
4 A. Yes. 4 habitat that I believe this is from EH-5 on the diagram, and
5 Q. Allright. I'd like to shift gears to a couple 5 if you want, we can pull it up.
6 questions on your rebuttal of the Moapa Band of Paiute Tribe | 6 But I think that area that has undergone
7 report? 7 extensive -- at least at the transition point from the refuge
8 A. Okay. 8 tothe Warm Springs natural area, that's undergone a lot of
9 Q. The data that you showed in your rebuttal 9 habitat restoration at this point and doesn't have the level
10 presentation regarding precipitation records you reviewed, |10 of non-natives.
11 what was the period of that record; do you recall? 11 So in that particular stretch flow, I think, is
12 A. Well, I showed you two periods. I showed you 12 probably the most important, maintaining flow. And -- but it
13 1990 to 2019 and then I also showed, on a later graph, I had |13 depends -- it shifts because their shifting relative
14 data from 1987 to 2013. 14 contribution of invasive species and flow and the quality of
15 Q. Did you consider precipitation data at the NOAA 15 the habitat,
16 division for -- or NOAA division for precipitation data from |16 Q. What about barriers to the passage?
17 1895 to 1990 when assessing whether or not there are bad |17 A. Oh, yes, there is a barrier below, right at the
18 droughts or current drought condition? 18 refuge boundary to the Warm Springs area. There's a
19 A. Yes, I looked at the -- I downloaded all those 19 relevant -- the old -- the Gage that's installed there is
20 data. 20 relatively old and it has a drop associated. We think it made
21 Q. And did those have any effect on your -- or 21 it difficult for Dace to get up and down there very easily.
22 impact your analysis? 22 And we target that as something on the near
23 A. No. 23 horizon, to sort of increase the level below the Gage or
24 Q. And why is that? 24 change the Gage to a newer model, that there wouldn't be an --
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1 as great of a small waterfall sort of barrier there. 1 here, there was a period of stable water levels until about
2 Q. What is keeping that work from going forward? 2 1998 and then there was a decline. That decline coincides
3 A. It's just been an ongoing project because the 3 with an increase in Arrow Canyon pumping, approximately a
4 Gage -- there's -- because the Gage is used for the MOA, | 4 four-fold increase, I think we said in our 1169 report. So
5 there's just been a lot of discussions and meetings that have | 5 that's -- I believe that to be pumping related.
6 to take place and have taken place over what it takes to geta | 6 MS. GLASGOW: Thank you. No further questions.
7 new Gage that would read accurately. 7 HEARING OFFICER FAIRBANK: Next s the Moapa Band
8 And in this case, our goal for moving forward is 8 of Paiute Indians.
9 to place another Gage on there and make sure that they read | 9 MS. BALDWIN: Thanks. Beth Baldwin for the Moapa
10 the same. And then after that, we could remove the old Gage |10 Band, along with Debbie Leonard, local counsel.
11 and leave the new Gage in there that would be a more modern |11 CROSS-EXAMINATION
12 style that would hopefully have less of an impact to 12 BY MS. BALDWIN:
13 migration. 13 Q. And these questions are for the whole panel
14 Q. And do you have a time frame for when that might |14 mostly. Are your opinions the official position of the Fish
15 be done? 15 and Wildlife Service?
16 A. Notreally. We're hoping the next couple of 16 ANSWERS BY MS. BRAUMILLER:
17 years. So I guess I do have a time frame, but exactly when |17 A. Well, I think that has to be the case, right? We
18 that happens and getting the funding in place and getting all |18 did submit our report from the U.S. Fish and Wildlife Service,
19 the asterisks to line up. 19 so yeah, um-hum.
20 Q. Are there other barriers to fish passage in the 20 Q. Is that true for all of you?
21 vicinity of the Warm Springs Gage? 21 MR. MAYER: Yes.
22 A. Yeah, there's a number of -- or one that we 22 DR. SCHWEMM: Yes.
23 just -- were just addressing in the last few weeks to months, |23 BY MS. BALDWIN:
24 and that was one on the -- what we call the refuge stream, |24 Q. Did you discuss the opinions expressed in your
Page 336 Page 338
1 which is down -- a little bit downstream of the Plummer and | 1 reports with anyone else at the Service before submitting your
2 Pederson, where they come together. 2 reports?
3 But it's a -- so, yes, we have one barrier that 3 ANSWERS BY MS. BRAUMILLER:
4 we fixed and as -- because it's a dynamic system with flows | 4 A. Idid not.
5 changing and, you know, erosion happens. 5 DR. SCHWEMM: Not officially.
6 So we end up with having parts of habitat that we 6 MR. MAYER: Did we discuss -- is the question,
7 don't think are the very best for Dace. So we target those | 7 did we discuss opinions?
8 areas first as they appear and work our way to improving all | 8 BY MS. BALDWIN:
9 the habitat in the system. 9 Q. (Nodded head.)
10 MR. HERREMA: Thank you. 10 A. Yes, with other Fish and Wildlife Service staff,
11 HEARING OFFICER FAIRBANK: Next will be National {11 I did.
12 Park Service. 12 Q. Did anyone from any other agencies like
13 CROSS-EXAMINATION 13 Reclamation or BLM provide technical review or comments on
14 MS. GLASGOW: Good morning. Hi, I'm Karen 14 your reports?
15 Glasgow with the Department of Interior Office the Solicitor |15 ANSWERS BY MS. BRAUMILLER:
16 and I represent the National Park Service. 16 A. The National Park Service did provide some
17 Good morning. | have one question for you, 17 comments on my sections of the report, but I did not utilize
18 Mr. Mayer. You talked about looking at the levels of EH-4. |18 them.
19 ANSWERS BY MR. MAYER: 19 Q. Are you familiar with Fish and Wildlife Service
20 A. (Nodded head.) 20 policies on information quality and peer review?
21 Q. What caused the reduction in EH-4 water levelsin |21 A. Not in detail, no.
22 approximately 1998, I think it was? Was it pumping or was it |22 Q. And I saw nods from --
23 climate in your opinion? 23 MR. MAYER: Yes.
24 A. [think it was pumping. You see, on this graph 24 DR. SCHWEMM: Yes.
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1 BY MS. BALDWIN: 1 ANSWERS BY MR. MAYER:
2 Q. Did you adhere to those policies with regards to 2 A. What I meant -- if [ said that, it's true. |
3 your reports? 3 don't remember exactly what I said, but I --
4 DR. SCHWEMM: Yes. 4 Q. I'm paraphrasing.
5 ANSWERS BY MS. BRAUMILLER: 5 A. Okay. I meant the criticism that I have and the
6 A. I certainly think so. All the data sources that 6 comments I have apply more generally to everyone, not just the
7 Tutilized are thoroughly cited. They're public, they're | 7 Moapa.
8 published, et cetera. So I assume so, yes. 8 Q. Okay. Do you recall sending an e-mail to Katie
9 Q. Did you obtain any outside peer review from other | 9 Johnson on July 16th, 2019?
10 third parties? 10 A. Isenthim several emails, but I recall that.
11 A. Only we had review from the National Park 11 Q. This is the e-mail where you asked to see his
12 Service, and as I said, I didn't implement any of those |12 files relating to his analysis of the climate impacts?
13 proposed changes. And other than that, no. 13 A. Ido recall asking him several times for the
14 MR. MAYER: I think the Park Service looked at my |14 files that he cited in his report.
15 report, but they -- I believe they didn't give me any comments |15 Q. Okay. And for the record, Mr. Criedter and
16 onit. 16 Mr. Sullivan from the State Engineer's office were copied on
17 BY MS. BALDWIN: 17 that e-mail. Do you remember what you said in that e-mail,
18 Q. What is the services interest in this proceeding? 18 other than asking for the files?
19 Why are you here? 19 A. No.
20 ANSWERS BY MS. BRAUMILLER: 20 Q. Well, I'm going to read from it, quote, "I have
21 A. I'm very happy to answer that. The State 21 to warn you that it's not going to look good and you will have
22 Engineer's office asked for technical input and I was happy to |22 a lot of explaining to do to the State Engineer if you aren't
23 give it, and that is really the truth. 23 willing to share your results. T will make a point of this in
24 You know, the springs are such a significant 24 my review, Tim," end quote. Does that sound accurate?
Page 340 Page 342
1 component of water flowing down the Muddy River that, you | 1 A. It does and I think I did say that in my report.
2 know, the reality is they'll be protected by default ifan | 2 I said -- in the rebuttal report, I said there was no data
3 effective conjunctive water management program can be | 3 files, although they were cited in the report, they weren't
4 developed. 4 made available to me. So I did make a point of it.
5 Q. Soit's part of your role in implementing the 5 Q. Thank you.
6 Endangered Species Act? 6 A. And so Istill believe it doesn't look good. I
7 A. No, what I'm trying to say is that -- that's 7 Dbelieve we should share data.
8 obviously -- it's obviously -- it's obvious it's to the 8 Q. It's okay. It was a yes/no question. So turning
9 Dbenefit of the Dace for an effective conjunctive water 9 to the SeriesSEE, did you -- how did you get the values for
10 management program to be developed. That's obvious. |10 the aquifer parameters that were used in the Theis
11 But my purpose was the State Engineer's office 11 transformation?
12 asked for technical input and I endeavored to help and that's |12 ANSWERS BY MS. BRAUMILLER:
13 it 13 A. A very common misunderstanding. They are fitting
14 Q. That answer applies to all the rest? 14 coefficient.
15 DR. SCHWEMM: Absolutely. 15 Q. Right.
16 MR. MAYER: I'll say that the mission of our 16 A. So they're not intended to be or function as
17 water resources branch in the regional office is to protect |17 estimates of aqua parameters. And -- but the fitting
18 the water resources of the Fish and Wildlife Service and |18 coefficients are arrived at through -- there's a joint
19 that's primarily on national wildlife refuges. So we're here |19 optimization of the fitting coefficients in whole series of
20 because -- or I'm here because of that. 20 analytical approximations, describing all the stresses that
21 BY MS. BALDWIN: 21 the SeriesSEE analysts believes are having a significant
22 Q. Mr. Mayer, you said you're not -- you were not 22 effect on the water level record that you're trying to
23 targeting the Tribe unfairly by submitting a rebuttal 23 interpret. And it's -- you want to know how they're
24 addressing only their report; correct? 24 optimized?
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23
24

A. Well, we have very different backgrounds and I

don't have Tim's background in multiple regression analyses.

23
24

1 Q. Well, I'm just curious. So in order to do the 1 So I have not endeavored to -- it's really not a -- it's not
2 Theis transform that you described, you have to assign some | 2 the kind of thing that groundwater hydrologists usually do.
3 value to, T, transmissivity, and S, storativity? 3 SoThave not critiqued Tim's analyses. That's something he's
4 A. Yeah, that's a good question. We don't -- 4 (uite good at.
5 they're not assigned. 5 Q. Isit correct that when the Service did the
6 Q. Okay. 6 original SeriesSEE analysis in 2013, it never tried to remove
7 A. They're joint -- they're not really optimized. 7 climate-based fluctuations from the hydrographs because there
8 We don't know what they are and, first of all, they're not | 8 was no reference wells to use?
9 aquifer parameters or it's not an attempt to estimate aqua | 9 A. No, that's not the case. I mean, I would say
10 parameters. 10 I --it's difficult to come up with a reference well. Okay?
11 They're just fitting coefficients and they are 11 Q. Well, I'm looking at Page 9 of Nevada State
12 jointly optimized, all the coefficients for each of these |12 Engineer Exhibit Number 256, your 2015 report?
13 numerous analytical approximations for pumping and all these |13 A. Yeah, yeah.
14 different pumping centers -- yeah, okay. 14 Q. And that's what it says?
15 Q. But where do the numbers come from? 15 A. Yeah, happy to explain why things like barometric
16 A. Well, they're -- they start out -- you have to 16 pressure fluctuations, bird ties, none of those things were
17 give it some initial values like any parameter estimation |17 incorporated in this Curve-fitting because the purpose was --
18 process or any other thing. Give us some initial value. |18 because the most significant drivers of changes in groundwater
19 And then the code includes routines for trying to 19 levels were pumping, okay? And the goal of the analysis was
20 optimize all the coefficients simultaneously to get the best |20 to see how aerially expansive the drawdown due to the MX-5
21 fit of all your water level records. And it's a couple 21 test pumping was.
22 utilities that are -- were written by John Dougherty for PEST, |22 So the goal -- the purpose of the SeriesSEE
23 it's -- let me find it. 23 analysis was to separate out the drawdown create by the MX-5
24 Q. Idon't need all the details because I can read 24 test pumping from that induced by all the other ongoing water
Page 344 Page 346
1 the paper. 1 supply pumping and study area of which there was a lot, all
2 A. Okay. Yeah. 2 right? That was the goal.
3 Q. I'm just -- you know, when you come up with 3 And the assumption is, and I think it's a good
4 these -- these -- 4 one, that the effects of certainly barometric pressure
5 A. Yeah. 5 fluctuations, bird ties were very small compared to the
6 Q. You're -- are you -- you're inferring some high 6 effects of pumping by changes in water levels. And at even
7 level of transmissivity from the model in some way. We're | 7 groundwater recharge, you know, over two years is still going
8 just curious where the numbers are coming from? 8 to impact water levels in wells, no question, okay.
9 A. Well, yeah, the exceptionally high field scale 9 But that's still relatively small impact on water
10 transmissivity is inferred, not from the optimized values in |10 levels in the wells compared to the pumping. So, you know, it
11 the fitting coefficients in the SeriesSEE Curve-fitting |11 was a simplest SeriesSEE analysis possible to answer the
12 process, but by the result, the result being that there was a |12  questions that the SeriesSEE analysis was done.
13 really remarkable uniformity of drawdown of a very large area |13 Q. Okay. Looking at your initial report for this
14 of the carbonate aquifer. 14 proceeding, you said you did a simple analysis hydrographs to
15 And that can only have happened, that could only 15 try and come up with some relationship between climate effects
16 happen if you have exceptionally high field scale 16 and what you were seeing in the wells?
17 transmissivity. It can't happen any other way. 17 A. Well, not a relationship. I --
18 Q. Okay. If we have more time later, we can talk 18 Q. You were just looking to see if you could see
19 about it. 19 anything that would be a climate --
20 A. Okay. 20 A. Well, no, I was after something specific.
21 Q. So do you agree with Mr. Mayer's conclusions 21 Q. Okay.
22 about a lack of a long-term drought in the region? 22 A. Okay.

Q. And you identified in your -- your best guess is
that there appears to be a one-year lag between wet years and
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1 when? 1 those all the wells in those basins or did you just pick
2 A. All those -- 2 certain ones?
3 Q. Where the water level increased? 3 A. [Ijust picked what were designated as monitoring
4 A. Within one year. 4 wells by SNWA or by Vidler, so --
5 Q. Okay. 5 Q. Thank you.
6 A. You can see the effects of those -- the 2004, 6 HEARING OFFICER FAIRBANK: Next is SNWA, Las
7 2005 and 2010 to 2011, in some cases. You can see the effects | 7 Vegas Valley Water District.
8 of those particularly wet periods in groundwater levels inthe | 8 CROSS-EXAMINATION
9 carbonate aquifer over pretty much the entire five-plus basin | 9 MR. TAGGART: Good morning. My name is Paul
10 area. You know, if -- CSVM-5 is an interesting exception, but |10 Taggart. I represent the Southern Nevada Water Authority and
11 [ think I know why. But it's not fair. Okay. 11 the Las Vegas Valley Water District, and I want to start with
12 Q. Okay. 12 afew questions for Mr. Mayer.
13 A. But at any rate, my purpose, | wasn't trying to 13 How many years have you been analyzing issues
14 come up with a relationship. I just believe that if we're |14 regarding hydrogeology in the Lower White River Flow System?
15 going to get a handle on how climate is affecting groundwater |15 ANSWERS BY MR. MAYER:
16 levels from the spring flows, the first thing you have to do |16 A. Well, I've been working down here since about
17 is get a handle on what is -- you know, what's the time lag |17 1997.
18 between the change in climate, wet seasons and showingupin |18 Q. Okay. And I have a few questions about -- just
19 the groundwater levels in the spring flows. 19 some quick historic questions about the role of the Fish and
20 And that will give you somewhere to start when 20 Wildlife Service.
21 you're trying to figure out how is it an affecting groundwater |21 Initially, the Fish and Wildlife Service, did it
22 and springs and springs flows, right? And so with that and |22 file protests against the water right applications in the
23 only that purpose, okay, I just use simple visual inspection |23 Coyote Spring Valley?
24 of the hydrographs, the Palmer Drought Severity Index versus |24 A. Yes.
Page 348 Page 350
1 groundwater level spring flows and stream flows, and noticed | 1 Q. Okay. And were you present during the hearings
2 that it's not one year, but it's within one year. 2 in 2001 on the CSI applications?
3 Q. That'll be it. 3 A. Yes, I was.
4 A. Yeah, that was it. Yeah. 4 Q. Okay. Atthattime in 2001, did you have a
5 Q. Okay. Mr. Mayer, when you looked at the 5 similar opinion than you have today regarding the impact of
6 hydrographs in Dry Lake, Delamar and Tule Desert, did you | 6 pumping in Coyote Spring Valley on the Muddy River Springs?
7 consider whether water levels are responding to any delayed | 7 A. Yes, I did. Yeah, I believe so.
8 climate signal? 8 Q. And were you involved in recommending that a pump
9 ANSWERS BY MR. MAYER: 9 test occur?
10 A. No, [ didn't. 10 A. It's possible. It was a long time ago, but I
11 Q. Is that something that you have done previously 11 could have been.
12 in your work? 12 Q. Okay. And I'm wondering, did the pump test --
13 A. Yes, I've looked at climate responses before. 13 I'm sorry, the pumping test that was ordered by Order 1169,
14 Q. And did you reach any conclusions? 14 did that pumping test validate your understanding of the
15 A. It-- well, it was a different study. I mean, 15 system in 2001?
16 yeah, I -- yes. 16 A. Ithink it did, yeah.
17 Q. So you have identified climate lag? 17 Q. And did you review the State Engineer's rulings
18 A. Ihave identified lags in climate responses, yes. 18 that came out after the pump test and after the reports were
19 MS. BALDWIN: I don't have any more at this time. |19 submitted by all the parties? And I want to say this was
20 Butif there is additional time later. Hold on a second. One |20 2013, 2012, somewhere in that range.

21 question.
22 BY MS. BALDWIN:

21
22

A. Yes, I reviewed those reports.
Q. Okay. And do you agree with the findings of the

23 Q. Mr. Mayer, you looked at 20 hydrographs in those |23 State Engineer made in those rulings regarding the effect of
24 adjacent basins, Tule Desert and Dry Lake and Delamar. Were |24 Coyote Spring carbonate pumping on the Muddy River Springs?
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1 A. Yes. 1 about this Kane Springs wedge, fault or whatever we're calling
2 Q. You mentioned in some previous answers that the 2 it?
3 Fish and Wildlife Service owns a water right in the Muddy | 3 A. Yes.
4 River Springs area. Could you describe that water right? | 4 Q. Does that somehow make it possible for, in your
5 A. Yeah, we have a water right. It's measured at 5 opinion, CSI to pump water from the west side of that highway
6 Warm Springs West and it's essentially -- it's for wildlife. | 6 fault without impacting the Muddy River Springs?
7 It's essentially an in-stream flow right. So it's on the 7 A. Ican't say because it was never clear yesterday
8 refuge. 8 what -- which of the faults were discussed or the Kane Springs
9 Q. And-- 9 wash fault. So I'm not sure if the highway fault is the Kane
10 A. That's the Pederson reach of the springs. 10 Springs wash fault. I was never clear about that yesterday.
11 Q. Okay. And did you say -- did you say what the 11 Q. Okay. And do you have your PowerPoint?
12 flow rate is in your opinion of that water right? 12 A. Ido.
13 A. Well, that water right is 3.5, but I believe it 13 Q. Available?
14 has a priority date of 1991. So it's fairly junior. 14 A. Got to switch.
15 Q. Okay. Now, was the MOA that's been described -- |15 Q. Okay. There was a -- yeah, there was a figure
16 and you understand what I mean when I talk about the MOA? |16 with boundary for the proposed --
17 A. Um-hum, yes. 17 A. Um-hum.
18 Q. Was the MOA executed, in part, to address 18 Q. Your recommendation regarding the boundary for
19 potential impacts to that water right or do you know? |19 the Lower White River Flow System?
20 A. It was designed, established to protect that 20 A. Yes.

21 reach of stream. The trigger levels are actually below the |21 Q. Could you find that?

22 water rights. So in a way it doesn't protect the full water |22 A. Yes.

23 right, but it still protects the stream. 23 Q. It was probably maybe 25 slides in. So where on
24 Q. Okay. And do you have an understanding whether |24 that figure is this area that you're talking about? And

Page 352 Page 354
1 the MOA was completed in order to allow the 1169 pump test, | 1 again, I don't want to misstate what you said. I just recall
2 itself, to occur? 2 you testifying about an area where it's unknown what occurred
3 A. Yes, it was. 3 there or something like that.
4 Q. Um-hum. I have a couple questions for 4 Maybe you want to restate your view on -- or [
5 Ms. Braumiller, and they have to do with a couple points you | 5 don't want to misstate what your testimony was about. But I'm
6 made in your presentation. 6 just trying to clarify where it's located. That's all I'm
7 And you identified a -- what I wrote down as a 7 trying to do.
8 Kane Spring or maybe a Kane Spring wedge? 8 A. Oh, the wedge?
9 ANSWERS BY MS. BRAUMILLER: 9 Q. Yes.
10 A. Fault. 10 A. Oh, good. Okay. So -- oh, gosh, this is a
11 Q. And I was wondering where that's located in the 11 little hard to see. Let me look at it on my screen a little
12 Kane Springs area. I wasn't exactly sure. 12 bit there.
13 A. Yeah, yeah, I didn't -- I didn't refer to as a 13 Okay. Okay. So that's the north trending normal

14 Kane Springs wedge. But it's a portion of the carbonates. |14 fault that passes right by CSVM-3. So I mean from there to
15 Some of it lies in southwestern Kane Springs Valley, some of |15 the Kane Springs wash fault, which is right there. So at --
16 itin northern Coyote Springs Valley. Butit's between the |16 there's also, you know, the Caldera Complex there. That's
17 Kane Springs wash fault and a normal fault that -- normal |17 just virtually impermeable for all practical purposes.
18 trend and normal fault, the passages just by CSVM-3. |18 So south and southwest of the Caldera Complex,

19 Q. Were you present during yesterday's testimony? 19 west or northwest of the Kane Springs wash fault, and east of
20 A. Yes. 20 this north trending normal fault that passes right by CSVM-3.
21 Q. And were you present when there was discussion, |21 And I think CSVM-3 is completed within that kind of isolated
22 something we referred to as the highway fault? 22 wedge of carbonate.
23 A. Yes. 23 Q. Okay.
24 Q. And my simple question is: Does your opinion 24 A. Yeah, um-hum. So there's never been any
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1 carbonate pumping in there and I don't know what the effect of | 1 may have even alluded to it a little bit, is to ask you to
2 pumping in that wedge of the carbonates would be. Idon't | 2 partition that 9318, if you will, between carbonate and
3 think we have any data that we can use to anticipate thatat | 3 ground -- and alluvial. But do you see table -- are you
4 this point. 4 familiar with SNWA's report that's been marked as SNWA
5 Q. Okay. Back to Mr. Mayer. 5 Number 5, I believe?
6 So yesterday there was some testimony about water | 6 A. No, I actually did not read the report.
7 budgets being developed by Mr. Reich, and his view was thatno | 7 Q. Okay. Well, then let me ask you -- or, no, let
8 one else in the hearing room had developed water budgets and | 8 me ask Mr. Mayer.
9 that was something that he indicated as being significantin | 9 Are you familiar with the SNWA hydrology report?
10 his opinion. 10 MR. MAYER: Well, I read it, but just briefly. I
11 My question to you is: Just having been involved 11 mean, I'm not sure I'm qualified --
12 in this for decades, are we past the point of using water |12 MR. TAGGART: Okay.
13 budgets as a method of analysis and could you describe, in |13 MR. MAYER: -- I don't --
14 your opinion, what you should -- you know, what you view the |14 BY MR. TAGGART:
15 role of water budgets when you have empirical data from a pump |15 Q. Do you have Tables C-3 there in front of you?
16 test? 16 ANSWERS BY MS. BRAUMILLER:
17 ANSWERS BY MR. MAYER: 17 A. Yeah.
18 A. Yeah, I think we are past the point where we need |18 Q. Okay. And you're not familiar with this table?
19 a water budget because we show that there's water available. |19 A. No, I did not read your report.
20 You could define a perennial yield, but you could startto |20 Q. Okay.
21 pump that water as we've done here in this basin and this flow |21 A. I'm sorry.
22 system, and see the effects and impact springs and other |22 Q. Well, let me just ask you this then. The table
23 resources and rights. So I would agree that I'm not sure how |23 says that it's showing Lower White River Flow System or LWRFS
24 helpful the water budget is. 24 carbonate aquifer annual groundwater production?
Page 356 Page 358
1 Q. And given -- and in your opinion, do we have 1 A. Okay.
2 empirical data from the pumping test that pumping in the Lower | 2 Q. And over on the right-hand column, there's -- it
3 White River Flow System impacts the Muddy River and the Muddy | 3 says "total"?
4 River Springs? 4 A. Um-hum.
5 A. Certainly, yes. 5 Q. Do you see that?
6 Q. And so would it be dangerous to make decisions 6 A. Yeah, I see that, um-hum.
7 about groundwater availability based on water budgets whenwe | 7 Q. And so in the years 2015, '16 and '17, would you
8 have that empirical data? 8 agree with me that this table indicates that there's been --
9 A. I think so. 9 there was approximately 7500-acre-feet, give or take, there's
10 Q. There was -- and I guess this is to you, 10 arange of 7144 to 7791-acre-feet of carbonate pumping?
11 Ms. Braumiller. 11 A. Sure.
12 So one of your conclusions or recommendations to |12 Q. Okay. And so that's the amount of carbonate
13 the State Engineer is the -- involves the 9318-acre-feet of |13 pumping that, in your recommendation, would be allowed as part
14 pumping that's existing, I think, in the basin's lower or |14 of that 9318 number?
15 closest to the basins. Do you recall that opinion? 15 A. Right.
16 ANSWERS BY MS. BRAUMILLER: 16 Q. Asamaximum?
17 A. Yep, um-hum. 17 A. Well, right.
18 Q. Okay. And is it accurate that that is a number 18 Q. Okay.
19 that's associated with actual pumping in 2015, 2016 and 2017? |19 A. Because I did also, just for simplicity, suggest
20 A. Yes, actual total carbonate and alluvial pumping. 20 that carbonate alluvial pumping shouldn't be swapped.
21 Q. Okay. And I want to ask you a question about 21 Q. Okay.
22 thatand it's -- you see the binder over there on the -- I'll |22 A. That it just leads to too many questions about
23 get it for you, just a second. 23 alluvial pumping. If you just swapped out carbonate for are
24 So I'm going to just ask you and I think you just 24 now too close to the river, you know, et cetera, right? It's
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1 apretty simplistic recommendation, but I think implemented, | 1 the five-plus basins that you said indicated this clear
2 so yeah. 2 connectivity, and then you kind of expanded outward, looking
3 Q. Okay. Now, in your report on page 37, I think is 3 for low flow or even no-flow boundaries to help you define the
4 where you describe this. And so on page 37 of your reporton | 4 extent.
5 the bottom of that page, there's a paragraph that begins | 5 ANSWERS BY MS. BRAUMILLER:
6 consequently assuming a flow rate of 30,550-acre-feet tothe | 6 A. Yeah. Yeah, so the drawdown in the five wells
7 Moapa Gage is sufficient to meet senior decreed rights. | 7 that admittedly you couldn't hardly see on that plot, go
8 So that -- and then you go on to say "the initial 8 figure, but the drawdown cone was extremely flat in the area
9 threshold of combined carbonate and alluvial of 9318"? | 9 of delineated by those five particular wells. Okay.
10 A. Um-hum. 10 But it is a drawdown cone, flat or not, and
11 Q. And that -- this is the base of your 11 drawdown generally -- I mean, this is a homogeneous or
12 recommendation; right? 12 isotropic, sorry, aquifer decreases logarithmically with
13 A. Yeah, I -- you know, I'm going from memory here |13 distance.
14 now. ButI think 30,550-acre-feet per year was the average of |14 So you can't go from 1.5 or 1.6 feet of drawdown
15 what was flowing through the Moapa Gage in 2015,'16, and '17. |15 reduced by MX-5 to, you know, zero over distance. So, you
16 And 9318-acre-feet per year is apparently what the total of |16 know, as a practical matter, I had, you know, other -- it made
17 carbonate and alluvial pumping average in 2015, '16 and '17. |17 sense to me to extend the area affected by MX-5 pumping to the
18 Q. So from a hydrologic standpoint? 18 numerous likely no-flow boundaries.
19 A. Um-hum. 19 Q. Great.
20 Q. Ifmore than 30,550-acre-feet is required to meet 20 A. And that's how I defined the five-plus basins.
21 senior rights in the Muddy River? 21 Q. So this -- and I'm glad this slide is still up
22 A. Um-hum. 22 there. So you're showing your proposed extent there of the
23 Q. Would you agree that the amount of pumping that |23 Lower White River Flow System. Is it safe to assume, looking
24 should be allowed from the carbonate system would have to be |24 at that, that you did not find any low flow boundary at the
Page 360 Page 362
1 less than the 7500 number we just talked about? 1 northern end of Coyote Springs Valley or the southern end of
2 A. Well, I think that might be a step too far, but | 2 Kane Springs Valley that would preclude you from including
3 would say that the total carbonate and alluvial pumping would | 3 them in your analysis in your area?
4 have to be somewhat less. 4 A. Yeah. You know, I'll go back to the 2007 ruling,
5 Q. That's correct. Just so the 9318 number? 5 I think it was 5712. There was conclusion that there is a
6 A. Yeah. 6 very -- there's like a 50-, 75-foot difference in head between
7 Q. Would have to come down in relationship to how 7 CSVM-4 in northern Coyote Springs Valley.
8 much additional water would be needed to meet rights in the | 8 And in a ruling, it was -- the exact location
9 river? 9 where head -- or the carbonate aquifer was 50 to 75 feet less
10 A. Correct. 10 than it is at CSVM-4, was not clearly defined. But the first
11 Q. Okay. 11 location at which I found those kinds of carbonate water
12 MR. TAGGART: Is that me? 12 levels was in central Coyote Spring Valley in the area of
13 HEARING OFFICER FAIRBANK: That's you. 13 MX-5, CSVM-6, et cetera.
14 MR. TAGGART: Okay. 14 So it's very clear because there's a much larger
15 HEARING OFFICER FAIRBANK: Next will be the Moapa |15 head difference between, say, CSVM-6 in Coyote Spring Valley
16 Valley Water District. 16 and CSVM-4 at the north end, just south Kane Springs Valley,
17 CROSS-EXAMINATION 17 that the transmissivity of the carbonates is a whole lot less
18 MR. MORRISON: Good morning, I'm Greg Morrison |18 than it is in this other area that is just exceptionally
19 and I represent Moapa Valley Water District. Ijust havea |19 high --
20 couple of quick questions. 20 Q. Okay.
21 First, for Ms. Braumiller, now, you -- I'm going 21 A. --infield transmissivity. But --
22 to paraphrase here, so please let me know if I butcher this. |22 Q. IfI can just interrupt you for a second.
23 But I think what you said your analysis, you attempted to |23 A. Yeah.
24 define the scope of the management area by -- you started with |24 Q. You didn't find a low flow barrier that would
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exclude Kane Springs from this management area as you have it
included in your map up there?

A. Well, you could always hypothesize any number of
such things. But what I noted is that water level
fluctuations in CSVM-6 or MX-5, there's 4 or 5 wells in
central monitor -- carbonate wells in central Coyote Springs
Valley.

In any of those, you saw the same water level
fluctuations as CSVM-4. They were of different magnitude, but
there's clearly a hydraulic -- this is where -- don't touch
that thing.
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A. 1think you're right.
MR. MAYER: Yeah, it was. Yeah --
ANSWERS BY MS. BRAUMILLER:
A. And that team was never formed and never met,
um-hum.
Q. That was my question. Great. Thank you.
When did it last meet is another. Has the
stipulation, to your knowledge, has it ever been modified or
cancelled according to its terms over the years?
ANSWERS BY MR. MAYER:
A. Well, it was -- there was a provision that

12 This is where it does make a sense to look at 12 required a monitoring well in the northern part of Coyote
13 time series, right, as a hydrologist or hydrogeologist, okay? |13 Spring Valley, two actually. One on Kane, one in Coyote
14 So there's a clear hydraulic connection. It's just the 14 Spring, one --
15 transmissivity is much less between central Coyote Spring |15 ANSWERS BY MS. BRAUMILLER:
16 Valley and southern Kane Springs Valley, but it is still |16 A. One on --
17 transmissive. 17 MR. MAYER: I can't remember. Yeah, anyway, so
18 Q. Allright. 18 that was modified. There was an agreement by the Fish and
19 A. Right. 19 Wildlife Service to allow -- was it CSVM-4 to still be
20 Q. Thanks. 20 substituted?
21 A. Yeah. 21 MS. BRAUMILLER: I don't remember.
22 Q. Allright. And this generally is directed to 22 MR. MAYER: There was another well that was
23 Mr. Mayer, but I think any or all of you might be qualified to |23 drilled that was substituted by SNWA that was substituted for
24 answer it. So if anyone feels more comfortable, please. |24 the well that was required in the stipulation. But that was
Page 364 Page 366
1 You concluded that the triggers from the 2006 1 just the one well. There was never anything addressed as far
2 Memorandum of Understanding based on Warm Springs West flows, 2 as the other wells as far as I know.
3 those are valid and important for protecting the springsin | 3 Q. So your knowledge then was one well was
4 the Pederson Unit or the Pederson Unit? 4 substituted and the second one was never drilled?
5 ANSWERS BY MR. MAYER: 5 A. As faras I know, yes.
6 A. Yes, I concluded that. 6 Q. Allright. Was there ever -- so there was never
7 Q. Okay. And you're familiar with the amended 7 any agreement obviously from the TRT that those monitoring
8 stipulation between the Fish and Wildlife Service and Lincoln | 8 wells wouldn't be required because the TRT didn't meet?
9 County, Vidler? It's on the record as Fish and Wildlife | 9 ANSWERS BY MS. BRAUMILLER:
10 Service Exhibit 57. 10 A. Never met.
11 A. Yes, I'm familiar with that. 11 MR. MORRISON: All right. That's all I have.
12 Q. Does that agreement also have some trigger levels |12 Thank you.
13 based on Warm Sprlngs West flows? 13 HEARING OFFICER FAIRBANK: And next up is Lincoln
14 A. Yes, it does. 14 County with Vidler Water Company.
15 Q. Would you say that those trigger levels -- those 15 CROSS-EXAMINATION
16 trigger levels are also valid and important to protect 16 MS. PETERSON: Good morning, panel, Karen
17 Pederson Unit Springs? 17 Pederson representing Lincoln County Water District and Vidler
18 A. Yes, I would agree, they are. 18 Water Company. And I just had a question for Dr. Schwemm.
19 Q. Allright. I want to dig a little deeper into 19 Are you familiar with the biological opinion U.S.
20 that stipulation with Lincoln Vidler. So that stipulation |20 Fish and Wildlife Exhibit 597
21 requires the formation of a technical review team, TRT; is |21 ANSWERS BY MR. SCHWEMM:
22 that correct? 22 A. Notreally. I didn't really address the -- this
23 A. Yes. Is this more you, Sue or -- 23 is Mike Schwemm. Not really. I didn't address the biological
24 ANSWERS BY MS. BRAUMILLER: 24 opinion in my report. I just spoke of what the triggers
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24

Q. You were not qualified in this proceeding as a

24

1 themselves and the values that were in that amended 1 geologist, as an expert in the area of geology; is that
2 stipulation in relation to the Dace themselves. ButI'mnot | 2 correct?
3 overly familiar with the biological opinion. 3 A. Yep. Right. Yes.
4 MS. PETERSON: May I approach the witness? 4 HEARING OFFICER FAIRBANK: Please turn your mic
5 HEARING OFFICER FAIRBANK: Yes. 5 on.
6 MS. PETERSON: Thank you. 6 MS. BRAUMILLER: Oh, it's on actually. Okay.
7 I am going to hand you and your counsel a copy of | 7 Yes, no.
8 your Fish and Wildlife Exhibit 59, which is a biological | 8 BY MS. PETERSON:
9 opinion, and if you could turn to page 37. 9 Q. And you were also not qualified as an expert in
10 ANSWERS BY MR. SCHWEMM: 10 the area of hydrogeologys; is that correct?
11 A. Okay. 11 A. No, I didn't ask to be qualified as a
12 Q. I hate to waste my time on this. I mean, [ need 12 hydrogeologist.
13 you to read it, not out loud, to yourself. Butif you could |13 Q. Would you agree that you provided a lot of
14 read quickly, that would be great. 14 opinions in your presentation that would be in the areas of
15 A. Which section? 15 geology and hydrogeology?
16 Q. I'm sorry, number three. 16 A. Yes, and I asked to be qualified as a groundwater
17 A. (Complies.) Okay. 17 hydrologist because I am a groundwater hydrologist by formal
18 Q. Allright. And do you agree that in this 18 training and work experience. And I have become a
19 document, it's the Service's biological opinion that the |19 hydrogeologist of a result of over 24 years of work. But I do
20 action, as proposed and analyzed -- and again, this is related |20 not have a geology degree and so I was very conservative about
21 to the Kane Springs Valley groundwater development projectin |21 that.
22 Lincoln County; do you agree with that? 22 MS. PETERSON: And I just asked the State
23 A. Well, I haven't reviewed this document. So it's 23 Engineer and panel to take the appropriate -- take into
24 new to me in -- so I don't really know the entire -- the |24 consideration that in offering the opinions today, that
Page 368 Page 370
1 entirety of what's referred to in the document. 1 Ms. Braumiller is not qualified as an expert in geology or
2 Q. Do you agree that paragraph 3 there on this page, 2 hydrogeology.
3 page 37 of what I'll represent to you is Fish and Wildlife | 3 HEARING OFFICER FAIRBANK: Thank you. We'll note
4 Service Exhibit 59, indicates that it's the Service's 4 that.
5 biological opinion that the action, as proposed and analyzed, | 5 BY MS. PETERSON:
6 1is not likely to jeopardize the continued existence ofthe | 6 Q. Do you agree, Ms. Braumiller, that the boundary
7 endangered Moapa Dace? 7 issue with regard to the Lower White River Flow System is a
8 A. Yeah, I can read that, but I don't really know 8 structural geology issue?
9 what was stated in the biological opinion because I didnot | 9 A. We're trying to define the boundaries of a flow
10 analyze that in my report. 10 system. So, in part, it's a geology issue; and in part, large
11 Q. Do you think it was important to analyze the 11 part, it is not.
12 biological opinion before you drafted your report? 12 Q. Would you agree, then, that structural geology of
13 A. It could have been and it was -- would have been 13 the region controls the groundwater flow of this region?
14 good background. But specifically what [ wanted to address |14 A. Itis. It's one factor influencing groundwater
15 was if there was a -- the change in flow and how that might |15 flow in this region, one of several.
16 affect the species itself. 16 Q. Do you agree, as a hydrologist, that you're
17 So I was just interested in the biological effect 17 making conclusions about where groundwater flows in this
18 of how flow changes would affect the species and not the |18 region. But if you're structural geology is wrong, your
19 compliance issues because I did not address those in my |19 opinions could be wrong?
20 report. 20 A. Well, but as I said, I have 24 years of work
21 Q. My next questions are directed to Ms. Braumiller. |21 experience doing groundwater hydrology that cannot be done
22 ANSWERS BY MS. BRAUMILLER: 22 without also doing hydrogeology. So although I did not ask to
23 A. Um-hum. 23 be officially qualified as a hydrogeologist out of, you know,

a sense of respect for the fact that I do not have a geology
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Q. And then directing your attention to page 14 of
your report?

A. Um-hum.

Q. Exhibit 5?

A. Uh-huh, right.

Q. You talk about the parameters of the Theis

19
20
21
22
23
24

1 degree, I have been doing hydrogeology for 24 years. 1 transforms. Do you see that? It's in the third paragraph

2 Q. Would you agree, though, if your assumptions 2 down.

3 about structural geology were wrong or if you had no 3 A. Um-hum.

4 assumptions about geology in your flow analysis, that your | 4 Q. You're familiar with that sentence?

5 opinions could be wrong? 5 A. Which sentence are you talking about?

6 A. No, I don't, and here's the reason. Everywhere 6 Q. It starts with "the parameters of the Theis

7 where I cited the likely existence of geologic 7 transforms as applied in SeriesSEE analysis"?

8 discontinuities, I said subject to hydraulic confirmation. | 8 A. Yeah, okay.

9 And there is not everywhere, hydraulic confirmation for those | 9 Q. Do you see that?
10 no-flow boundaries, if that's what you're specifically |10 A. Right, right.
11 referring to. But at many locations, there are. 11 Q. That they're not intended or -- to represent or
12 And so my approach is to first look at geology, 12 serve as estimates of aquifer parameters?
13 look for geologic discontinuities that are very significant, {13 A. Correct, um-hum.
14 and then look for hydraulic confirmation. I don't believe you |14 Q. Are you saying that the SeriesSEE analysis allows
15 can infer hydraulic connections or a lack thereof just based |15 you to ignore structural geology and well construction?
16 on geology. 16 A. It doesn't take those things into account because
17 Q. Directing your attention to pages 15 and 16 of 17 it's a Curve-fitting tool, Curve-fitting tool. You're fitting
18 your report, which is the Fish and Wildlife Exhibit 5? |18 analytical approximations of various stresses that account for
19 A. Okay. 19 changes in water level in the well to document water level
20 Q. You make some conclusions about 12 wells on those |20 records for wells. That's the nature of it.
21 pages, that they're in the carbonate; do you recall that? |21 Q. And would you agree -- and this might have been
22 A. Let's see. Waita minute. Oh, there were 22 asked already, so I apologize if it's a repeat. Would you
23 several -- there were 14, yeah, several of the carbonate wells |23  agree that the SeriesSEE analysis does not incorporate
24 that were the water level records for some of the carbonate |24 recharge due to weather events, such as high precipitation in

Page 372 Page 374

1 wells that were analyzed using SeriesSEE in 2013 are notpart | 1 2005 or 2010?

2 of the regional aquifer. So maybe you have to clarify your | 2 A. It could be made to do that, but that is not the

3 question a little bit. 3 way it was applied to interpret the Order 1169 pumping test,

4 Q. Well, directing your attention to the 12 wells 4 because our purpose was to characterize the aerial extent of

5 that you have on pages 15 and 16; do you see those? 5 the drawdown created by the test pumping.

6 A. Isee there are -- there's 1, 2 -- yeah. Okay, 6 And then secondarily, we were surprised to see

7 yeah, I see them. 7 how uniform it was over such a large area. It was not the

8 Q. Allright. You used a geologic map to determine 8 purpose. This was pure application of SeriesSEE.

9 which geologic units the wells represent; is that correct? | 9 Q. Did the SeriesSEE analysis drawdown impacts
10 A. Not only geologic maps, but also the well logs. 10 extend from the Order 1169 pumping to Kane Springs Valley,
11 Q. Youdid look at the well logs? 11 which is about over 15 miles away?
12 A. Absolutely. 12 A. You know, I don't believe KMW-1 was officially
13 Q. Did you note that in your report? 13 one of the water monitoring wells for the Order 1169 study,
14 A. Idon't know. Ifyou want me to read the text, 14 although there was monitoring. I found the hydrographs, of
15 I'll do it right now. ButI can tell you I looked at the well |15 course, in the State Engineer's data basis. And it was not
16 logs and the geologic mapping, of course. 16 officially -- oh, I'm sorry, I'm getting to my point here.
17 Q. For all the wells listed on pages 15 and 16? 17 It was not -- in fact, there was an explicit
18 A. Correct, um-hum. Right, um-hum. 18 decision in 2007 not to include it in the Order 1169 pumping

test. I know it was -- there was a decision not to include it
in the pumping test. I think it was based on the 2007 ruling
5217. But there is groundwater level data for KMW-1 through
the pumping tests and I think the monitoring started in about
2007 perhaps, something like that. So it's there, um-hum.
Q. Right. ButI think I was asking you about -- and
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1 Ibelieve you've stated that your SeriesSEE analysis, there 1 and Wildlife asked the State Engineer not to include Kane
2 were no drawdown impacts that extended from the Order 1169 | 2  Springs in Order 1169?
3 pumping to Kane Springs Valleys; is that correct? 3 A. I'mnot terribly familiar with the original
4 A. No. What I'm saying is that the SeriesSEE 4 stipulation or with any amendment to it.
5 analysis was only -- we only -- Keith Halford, okay, only | 5 Q. And then directing your attention to page 22 of
6 analyzed a select number of carbonate wells throughout the | 6 Exhibit 5?
7 Order 1169 study area because there were many, many monitor | 7 A. Okay, um-hum. Sure.
8 carbonate wells. 8 Q. Where you want to --
9 So he selected carbonate wells from far flung 9 MS. PETERSON: I'll be back.
10 locations throughout the Order 1169 pumping test that were |10 HEARING OFFICER FAIRBANK: Actually if you want
11 also based on other considerations, water level records, |11 to finish that one question and then we'll break after that.
12 geologic mapping, well logs, et cetera, also believed to be |12 BY MS. PETERSON:
13 completed in the regional carbonate aquifer, some carbonate |13 Q. You're asking about the geophysical surveys for
14 wells that are apparently complete outside the carbonate |14 the Kane Springs wells?
15 aquifer and some other geologic units. 15 A. Well, I'm not asking about it. I'm just noting
16 But at any rate, he didn't happen to choose KMW-1 |16 that I reviewed a URS well completion report that included a
17 as one of the records that was analyzed. So it just wasn't |17 description of down hole surveys, including geophysical
18 analyzed, um-hum. 18 surveys that were conducted in both KMW-1 AKVW-1, and that in
19 Q. How come Mr. Halford is not here, testifying 19 the interpretive material in that report, I saw no conclusions
20 today about the work he did? 20 about which or perhaps maybe both sides -- these are both very
21 A. Well, we refer to the 2013 DOI report, okay? We |21 deep wells completed over a large interval -- whether they
22 refer to that. We cited it. I re-explained, verified the |22 are -- the completion intervals span the Kane Springs Wash
23 SeriesSEE analysis in my report because it's so foundational |23 Fault Zone or they're entirely limited to the northwest side
24 to the identification of the basins that it should be 24 of the Kane Springs Wash Fault Zone.
Page 376 Page 378
1 considered the Lower White River Flow System. 1 I saw no indication in your report that that was
2 But we're not relitigating, as far as I know, 2 interpreted from the geophysical surveys. And I just think
3 Keith Halford's Curve-fitting in 2013. The results, the | 3 that's critical because when you look at hydraulic data from
4 analysis that was done is described in the DOI 2013 reportas | 4 either or both of those wells, we don't know what it means.
5 one of our exhibits. I cited it. The results and our 5 So I do think that that question needs to be cleared up.
6 interpretation are also described and cited in our DOI 2013 | 6 MS. PETERSON: I will be back.
7 report. 7 MS. BRAUMILLER: Okay. Thank you.
8 There is no need for Dr. Halford to be here, 8 HEARING OFFICER FAIRBANK: All right. So we'll
9 although I think it would have been helpful. I would have | 9 go ahead and break for a lunch break. We will go ahead and
10 loved to heard him explain since he's the author of SeriesSEE, |10 get back on record and return to our proceedings at 1:15. So
11 what it is and is not because there does seem to be a lot of |11  promptly at 1:15.
12 confusion about that. 12 (Proceedings concluded at 12:09 p.m.)
13 Q. Did you or Dr. Halford do any analysis of Kane 13
14 Springs pumping impacts on the Muddy River? 14
15 A. No. No, not -- 15
16 Q. And are you aware of the amended stipulation? 16
17 You were answering questions about it. It's Fish and Wildlife |17
18 Exhibit 57, I believe, the amended stipulation in Kane Springs |18
19 with U.S. Fish and Wildlife and Lincoln County Water District |19
20 and Vidler? 20
21 A. [think that Tim Mayer responded to those 21
22 questions. And I do not have a lot of knowledge of amendments |22
23 to the original stipulation agreement. 23
24 Q. And are you aware, in that stipulation, that Fish 24
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STATE OF NEVADA )
) ss.
CARSON CITY )

I, MICHEL LOOMIS, a Certified Court Reporter, do
hereby certify;

That on the 24th of September, 2019, in Carson
City, Nevada, I was present and took stenotype notes of the
hearing held before the Nevada Department of Conservation and
Natural Resources, Division of Water in the within entitled
matter, and thereafter transcribed the same into typewriting
as herein appears;

That the foregoing transcript, consisting of
pages 239 through 379 hereof, is a full, true and correct
transcription of my stenotype notes of said hearing to the
best of my ability.

Dated at Carson City, Nevada, this 25th day of
September, 2019.

MICHEL LOOMIS, RPR
NV CCR #228
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