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‘during the summer, did

‘opposed. 1 see what yo

1let them get through dnother season,

Ralph, I think you' intendéd €6 make measurements monthly

n't you?
MR. GAMBOA: Of coutrse, I have measured Shipley
Hot Springs twice.

MR. MORROS: Okay. We will continue to make

‘measurements at least monithly :through the -summer.

In other words, I don't

MR MILTON THOMPSON:

but I think come this

‘fall they're going to ‘see the point. I ﬁh@hk:youjknoﬁ that:

‘MR, MORROS: That may well be.
Okay. Nothing- further before this hearing, - then,

we will recess until further notified by the State Engineer's

Office.
(The hearing was thereupon concluded and closed

at 7:30 o'clock, p. m.)
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IN THE OFFICE OF THE STATE ENGINEER

OF THE STATE OF NEVADA

REQUIRING INSTALLATION OF TOTALIZING METERS
ON ALL PERMITTED IRRIGATION WELLS WITHIN
THE DIAMOND VALLEY GROUND WATER BASIN

WHEREAS, the State Engineer has designated the Diamond
Valley Ground Water Basin as provided under NRS 534.010 to
534.190, inclusive, by the following Orders:

l. Order No. 277, dated August 5, 1964
2. Order No. 280, dated August 28, 1964

NRS 534.120 provides that within an area that has been
designated by the State Engineer where, in his judgment, the
ground water basin is being depleted, the State Engineer in
his administrative capacity is empowered to make such rules,
regulations and orders as are deemed essential for the welfare
of the area involved.

The State Engineer issued Order No. 541 on December 22,
1975 and Order No. 717 on July 10, 1979, giving notice of
curtailment of water appropriation within the Diamond Valley
Ground Water Basain.

The State Engineer held public hearings in Eureka, Nevada
on May 24, 1982 and August 9, 1982 to receive evidence and
testimony on possible curtailment of pumping from under ground
sources 1in the Diamond Valley Designated Ground Water Basin.

The U.S. Geological Survey estimates that 30,000 acre-
feet of water annually are available as perennial yield from
the Diamond Valley Ground Water Basin. Existing ground water
rights of record in the State Engineer's office total 139,249.54
acre-feet per year. Approximately 25,279 acres were irrigated
by lé3 wells 1in 1981 waith an approximate consumptive use of
71,744 acre-feet.

The State Engineer has found that the ground water is
being depleted in portions of the basin, particularly in the

agricultural areas.
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The State Engineer has the authority under NRS 534.110,
section 6, to conduct investigations in any basin or portion
thereof where it appears that the average annual replenishment
to the ground water supply may not be adequate for the needs
of all permitees and all vested right claimants, and if his
findings so indicate the State Engineer may order that with-
drawals be restricted to conform to priority rights.

NOW THEREFORE, for the purpose of obtaining more accurate
measurements of water placed to beneficial use and for the
purpose of obtaining more accurate information concerning the
effects of pumping on the average annual replenishment to the
ground water supply, 1t is hereby ordered that totalizing
meters be installed on all permitted and certificated wells
within the Diamond Valley Ground Water Basin. The totalizing
meters must be installed and maintained in the discharge
pipeline near the point of diversion. The totalizing meters

must be installed before May 1, 1983.

Peter G. Morros
State Engineer

Dated at Carson City, Nevada, this

1st day of _ DECEMBER , 1982
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IN THE OFFICE OF THE STATE ENGINEER

OF THE STATE OF NEVADA

SUSPENDING COMPLIANCE DATE OF STATE
ENGINEER'S ORDER NO. 809 RELATING
TO INSTALLATION OF TOTALIZING METERS ON ALL
PERMITTEES' IRRIGATION WELLS WITHIN THE
DIAMOND VALLEY GROUND WATER BASIN

WHEREAS, the State Engineer 1ssued Order No. 809 on
December 1, 1982, requiring installation of totalizing meters
on all permitted irrigation wells within the Diamond Valley
Designated Ground Water Basain.

Various well owners and/or their representatives have
requested permission to substitute other recording devices
for said totalizing meters.

It will be necessary to study and consider the substitute
proposals to determine whether or not the data required in
Order No. 809 can be supplied thereby.

This study and determination cannot be made by May 1,
1983.

All those well owners that have already installed or that
wish to install totalizing meters may proceed with such
installation.

NOW THEREFORE, 1t is hereby ordered that the compliance
date of State Engineer's Order No. 809 is suspended for one
year, until May 1, 1984, at which time either a totalizing
meter or an effective and authorized substitute measuring
device must be installed on all permitted irrigation wells

in the Diamond Valley Designated Ground Water Basain.

Peter G. Morros
State Engineer

Dated at Carson City, Nevada,

this 7th day of February, 1983.
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EUREKA, NEVADA, WEDNESDAY, MARCH 19, 2009, 1:01 P.M.

-ofo-

HEARING OFFICER WILSON: We'll start with our
Acting State Engineer, Jason King, with his presentation.
Thanks everyone.

MR. KING: Thank you, Tim. Can everyone here
me okay?

Well, good afternoon everyone, and thank you
for coming here this afternoon. My name is Jason King, and
I'm the Acting State Engineer, and it's pleasure to be here
in Eureka this afternoon.

As Tim said, we're going to be giving a Power
Point presentation. It lasts about an hour. What I would
like is to have you hold your questions and comments until
the end of that Power Point presentation, just so we can
get through them. I truly think that the best or the most
important part of this meeting this afternoon will
hopefully be the discussion period following the Power
Point presentation. So, please, I hope you will ask a lot
of questions, give us a lot of ideas, and make a lot of
comments.

I'd like to start by introducing the staff of
the State Engineer's Office. 8Sitting right here is Tim

Wilson. He's Hearing Officer for the State Engineer's
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office. Why don't you stand up so we can see?

Next to Tim is Tom Gallagher. He's Chief of
our Water Rights Section in Carson City.

Next to him, Kelvin Hickenbottom, Deputy State
Engineer, also out of our Carson City office.

Standing up there is Rick Felling, who is Chief
of our Hydrology Section.

There's Kirk Owsley in the first row. He's the
Supervising Water Commissioner out of our Elko office.

And then Next to him is Rich Perry, Hydraulic
Engineer. Rich, many you have might know him, he's the one
that's conducting the crop inventories here in Diamond
Valley.

Well, the first question is why are we here? 1
think it's probably pretty obvious. We're going to go
through it, anyway.

Diamond Valley is severely over appropriated.
If you were to query our database, you would see that we
have about 133,000 acre-feet of water rights on the books.
We're pumping around 75,000 acre-feet of water rights on an
annual basis from Diamond Valley. And then the perennial
yield, which is the amount of ground water available on an
annual basis, is estimated at around 30,000 acre-feet. You
can see the rub there. Again, as you all know, we've had

anywhere from 75 to 85-foot water level drops over the last

Capitol Reporters (775) 882-5322
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40 years. That's why we're here.

We want to begin discussions with all of you on
how to best manage water resources in Diamond Valley.

We're going to go through this presentation, and then I'm
going to go through the tools that our office has at our
disposal in order to best manage and regulate this basin.

Then we're going to throw out a few other
options, just kind of brainstorm, throw out some ideas, and
then that's when we're going to open it up to discussion.
So that's kind of where we're headed.

We are not here to say that beginning tomorrow
we're going to start cutting off water rights by priority.
We're not here to say that we are beginning an adjudication
of the basin. We are not here to place blame for mistakes
made in the past. And we're certainly not here as a result
of activities in Kobeh Valley. We are here because of the
circumstances surrounding Diamond Valley.

Many of you already seen this agenda. Again, I
think it's fairly aggressive. We're going to briefly talk
about administering ground water in Nevada. We're going to
do a hydrology overview, briefly discuss perennial yield,
talk about the existing ground water rights in Diamond
Valley, how did the basin get over appropriated. We'll be
talking about our pumpage inventories, water table

drawdown, a very, very brief review of previous stakeholder
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meetings, talk about some of the orders that the State
Engineer has issued in Diamond Valley, and then talk about
some of the management options. And then we're going to
open it up to discussion.

We're going to jump right into it. Nevada the
State is divided up into 256 hydrographic basins and
sub-basins. Each one of those groundwater basins is
administered separately. Ground water basins are managed
based on the perennial yield concept, and perennial yield
is denied as the maximum amount of ground water that can be
used each year over the long term without depleting the
ground water reservoir. And as you saw in one of my first
slides, the perennial yield estimate for Diamond Valley is
approximately 30,000 acre-feet.

The whole goal is to appropriate water up to
the perennial yield of a basin, have that match. And this
is not meant to be funny. We exceeded our goal in Diamond
Valley.

Where did perennial yield come from? It began
in the 1960 -- oh. Excuse me. Where did perennial yield
come from? It began in the 1960 Legislature, where they
authorized surveys to be done by the USGS to establish that
perennial yield for all the basins state-wide. Although
those perennial yield estimates are 50 years old or older,

they are a very good estimate of water availability. A lot

Capitol Reporters (775) 882-5322
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of times we get that thrown back in our face in terms of,
"Well, they're awfully old." They are very good estimate
of water availability in these basins. However, as
technology improves and advances, estimates of perennial
yield are updated.

When talking about managing and administering
ground water law in Nevada, it's important to talk about
designated basins. Designating the basin enables the State
Engineer to impose additional conditions and restrictions
on water use. And just because a basin is designated, that
doesn't necessarily close the basin to additional
appropriations.

Typically what it will do is it will say -- you
know, when the basin is fully appropriated or nearly fully
appropriated, we'll say that we will not approve any more
irrigation rights. For example, have a preferred use might
be commercial or industrial, and typically we'll say for a
minimal amount of water, four acre-feet, something like
that.

So throughout the State we have a number of
designated basins, and in those basins where there's not
much activity, typically they're non-designated. The state
Engineer has not gone to that effort to designate those.

Again that is a very quick overview of

administering ground water law in Nevada.

Capitol Reporters (775) 882-5322
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I should have mentioned at the outset, we're
going to tag team on this Power Point presentation, and our
next subject is the hydrology of Diamond Valley, and I'm
going to turn this over to Rick Felling, Chief of our
Hydrology Section.

MR. FELLING: Thank you, Jason, and good
afternoon everyone.

What I'd like to do this afternoon, over the
next 12 to 15 minutes, is to just briefly discuss the
hydrologic setting of Diamond Valley, address how much
water there is, ground water, in particular, where's the
water come from, how much is recharged annually and where,
where does the water go under natural conditions, and where
does it go today, and what is the rate of flow across
different basin boundaries or through the valley.

So the first thing we need to do, in looking at
hydrogeologic setting in Diamond Valley, is to back off and
look at a larger area. Diamond Valley is part of a flow
systems that incorporates more than one hydrographic basin.

And this is a Landsat image of central Nevada,
and the lines in black are hydrographic basins that are
outside of the Diamond Valley flow system. The lines in
white are hydrographic basins that are included in the
Diamond Valley flow system. So these are basins that are

administered separately, but the water in part contributes
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to the same flow system.

The basins that are included are: South
Monitor Valley, North Monitor Valley, Antelope Valley,
Kobeh Valley, and Diamond Valley, and then there's also a
small part of Pine Valley, the eastern part, that

contributes flow to Diamond Valley.

Some of the mountain ranges. The Monitor Range

sits east of Monitor Valley. The Toquima Range sits to the

west side. Simpson Park's on the north -- Simpson Park's

on the west side of Kobeh Valley, the Cortez Mountains, and

then Diamond Valley here, east of Diamond Valley. The red
lines there are highways.

This is same area we were looking at about
before. This is the hydrogeology. So These are the units
that can host flow. They are very generalized, so that
there's only a few rock types. They're listed here pretty
much from younger on top to older on the bottom.

The units that are important: In gray is the

valley £ill. It occupies the center of all the basins. It

varies in thickness. Some of the deeper valleys in Diamond

Valley, for instance, it's -- it can be more than a mile

thick. Volcanic rocks, primarily for the south of Diamond
Valley, a little bit of granite here in Whistler, Whistler
Peak, and then the bedrock that is very important in these

flow systems is the carbonate. It allows water to flow

Capitol Reporters 1 (775) 882-5322
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from basin to basin. It allows water to flow through the
mountains rather than through the passes. And the presence
of carbonate is an indication that flow may be permissible
but not necessarily that it occurs.

And finally, the last unit is the clastic unit.
That would be sandstone, shales, quartzite, things like
that. Again, this is the same area, and this is a
depiction of the ground-water flow path in the Diamond
Valley flow system, primarily in the valley fill, in the
alluvium, and it's indicated here by the blue arrows where
water flows.

Now, the length of the arrow doesn't have
anything to do with how much water flows. 1It's just the
direction. 8o in south -- in South Monitor Valley, water
flows north, but most of it evaporates before it gets into
North Monitor Valley. In North Monitor Valley it continues
to‘flow north towards Kobeh, and again most of it
evaporates or at least part of it evaporates before it gets
to Kobeh Valley.

In Antelope Valley almost all of it evaporates
in that basin. And in Kobeh Valley, a big chunk of the
water in Kobeh Valley evaporates right along the highway
west of Lone Mountain. You've all driven by there, and you
see the wet area, standing water there.

Water does continue to flow east. This is

Capitol Reporters 1 (775) 882-5322
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Devils Gate, and there is some flow through Devils Gate.
There's possibly some flow south to Little Smokey Valley.
There's possibly some flow through the basin -- from
Antelope Basin into the south end of Diamond Valley.

And then there is some flow that occurs from
the Garden Valley part of Pine Valley, and it flows into
the northwest part of Diamond Valley where there is
historically a series of springs and Shipley Hot Springs
still flows there. And historically in Diamond Valley
water flowed from south to north. So the natural sink for
the whole flow system is the northern part of Diamond
Valley where the playa is.

In terms of how much water might flow into
Diamond Valley from Kobeh Valley, studies done by previous
USGS scientists who looked at the hydrology and water
budget in Diamond Valley, estimated that only 40 acre-feet
or so flowed through Devils Gate from Kobeh Valley into
Diamond Valley, and that's in the alluvium. They never did
quantify how much water might flow through the bedrock, the
limestone carbonate bedrock that lies there, from Kobeh
Valley into Diamond Valley. So that amount is not known.

Presented at a hearing we had last year for the
Mount Hope Mines, that the hydrologist completed a
ground-water flow model, and they estimated that a hundred

acre-feet flowed through Devils Gate, but that another
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thousand or so flowed across the Hope boundary north of
Whistler Peak, from Kobeh Valley to Diamond Valley. That
doesn't means that's the number, but that's a -- call it a
ballpark, a qualitative amount. Some amount of flow does
go from Kobeh into Diamond Valley, but there's no reason to
believe it's a great amount of water. There's no evidence
to suggests that many thousands of acre-feet flow from
Robeh to Diamond Valley.

And then flowing into the northwest part of
Diamond Valley, from the Garden Valley part of Pine Valley,
there's about 9,000 acre-feet of ground water ET on the
west side of the playa, up there, and there's really no
source of supply in Diamond Valley. So previous
hydrologists have come to the conclusion, rightfully so, I
believe, that the water is contributed from Pine Valley,
and that's probably about 9,000 acre-feet, total that flows
into the west side of the playa there.

There really have only been two hydrologic
studies that have dealt with the water budgets for Diamond
Valley and for the parts of the flow system. Tom Eakin, in
1962, he did a study that estimated 16,000 acre-feet of
ground-water recharge annually in Diamond Valley, not
outside of Diamond Valley, but just inside of Diamond
Valley.

He further estimated 23,000 acre-feet of

Capitol Reporters 1 (775) 882-5322

3

SR APP 397




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

ground-water discharge, and that would be springs,
discharge from the playa, phreatophytes, like rabbit brush
and greasewood.

And then he further went on and gave the first
estimate of perennial yield, and he estimated 23,000
acre-feet of water being a perennial yield. Now, that's
the same number as the ET number, and that's ground-water
discharge, and that's the way we still do it today. We try
to balance our water budget so that the perennial yield,
the amount that you can develop, is equal to the
ground-water ET in the basin.

Jim Harrill, just six years later, he
re-evaluated the basin. He éstimated 21,000 acre-feet of
ground-water recharge from right here in the basin, but
30,000 acre-feet of ground-water discharge. And he looked
at all the same areas that Tom Eakin did but he used
slightly more modern techniques. And then, of course, he
re-estimated the perennial yield equal to the ET, and
that's the number that we use today.

Now, you'll see that there's an imbalance here.
There's 21,000 of recharge but 30,000 going out. That's a
9,000 foot difference, and he attributed that to that
inflow from the northwest side of Diamond Valley coming in
from Garden Valley. He did not attribute any significant

flow coming in from Kobeh Valley, none through Devils Gate
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or elsewhere.

And just a couple years ago, three years ago
now, Mary Tumbusch and Rush Plume published a USGS Report,
Scientific Investigations Report, 2006-5249, and that was
the hydrologic framework -- hydrogeologic framework and
ground water and basic £fill aquifers in Diamond Valley.
Their work did not address water budgets. It addressed
water flow, changes in water tables, and the hydrogeology,
but it did not address the water budget. So there isn't a
revised number. So we're still using 30,000 acre-feet.

A close-up look at Diamond Valley, this black
line -- a little bit hard to see -- that's the basin
boundary. The center part of the valley, the green area,
that's where all the agriculture is now. Pivots, if you
were up closer, you would see that's are all circles. The,
Devils Gate here, and the Garden Valley here. So Mount
Hope sits here, Lone Mountain, Roberts Mountains, and the
Diamond Range.

And Diamond Valley recharge is going to occur
primarily in the mountain block and along the alluvial fan
on the flanks of the mountain block. Winter precipitation
melts, infiltrates, and eventually makes its way into the
alluvial aquifer. Again, subsurface inflow, some occurs
here, not only at Devils Gate, but elsewhere, but the

amount is uncertain at Devils Gate. Like I said, 40 to 100
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acre-feet are the current estimates, possibly up to a
thousand acre-feet between Mount Hope and Whistler, and
that's based on modeling studies and certainly not
measuring.

In the northwest part of the basin, where all
this green is -- this is at Landsat image, so vegetation
looks green. This is the location of all the springs that
occurred in the northwest part of the valley. And in the
1965 the estimated flow was 7,000 acre-feet of actual
spring discharge, and then perhaps another 2000 acre-feet
of ground water that fed the plants there but didn't
actually flow onto the surface.

On the east side of the basin, Thompson Ranch
Spring lies right here. In the early 1960s it flowed about
2.2 CFS. So we say a thousand gallons a minute, and that
has since dried up. On the west side, all the springs have
since dried up except for Shipley Hot Springs, and right
now it flows at about 1500 gallons a minute.

These are two maps that show water levels, just
static water levels in the alluvial aquifer in Diamond
Valley. And the figure on the left is our water levels
that were measured by Jim Harrill back in the 60's, and --
and also water levels that he found in literature. And Jim
felt that this represented pre-development steady state

water levels.
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So you can see water flows from south to north,
from east to west, from west to east, all the way around to
the discharge point at the playa at the north end of the
basin. So all the water flowed here, and all the discharge
occurred in the north end of the basin.

Tumbusch and Plume took current water levels
measurements and replotted it on a scale, so that one could
easily compare water levels from, say, pre-development,
1960 to nearly today. And what you see here is not just
one depression at the north end of the basin, but another
depression in the area of the agriculture. That's to be
expected. That's where all the wells are. That's where
all the drawdown will occur. It doesn't mean that anything
is unusual or wrong. That's what has to happen as ground
water is developed.

So the question is -- well, first of all, I
want to say that since this is a depression, then this
ground water no longer flows to the north, to the ET areas,
to the discharge areas. Well, that's a good thing. That's
the whole idea of the perennial yield. You capture the
natural discharge. So that is occurring.

So then if you wanted to look at, well, what is
the difference between this map and this map, you don't
need to see what the numbers are on the contours here.

What's the difference between this one and this one? I
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drafted up a slide that shows approximately what amount of
ground water declining we've seen in Diamond Valley since
the beginning of agriculture. And this is -- again, this
is a Landsat scene, and you can tell where all the
irrigation is. These are the pivots. Eureka is down
there. There's Devils Gate. Here's the highway, Highway
50. Here's the Carlin Highway, right here.

So in the center of the pumping area, 75 feet
of water levels decline. That's the drawdown. Then a much
broader zone of about 50 feet of ground-water decline, and
then 25 feet of ground-water decline. There's no data in
here, and I dashed these contours in. We don't know
exactly where they are.

At the north end of the basin, a little bit
harder to see, is another yellow dashed line that I've
drawn around the playa, and that's five feet. So it's a
five-foot water decline at the northern end of the basin.
In areas like Thompson Ranch, and up here around that
Shipley, the water well decline is in excess of five feet.
So it is actually between twenty-five feet and five feet,
but in the center of the playa, it's just about five-feet
water level decline.

I'm not here to say that that 75, or 85, or 90
feet of water level decline is because the basin is over

appropriated. The reason there's all this water level
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decline is because that's where all the wells are, and

that's going to happen no matter what. The amount of water

level decline will eventually be controlled by whether or
not the basin is over appropriated. And because the basin
is over allocated, that rate of ground-water decline won't
slow down. It will continue. So that -- in the center,
here, water levels will continue to decline at about

two feet per year and out here on the margins at about a

foot per year.

So unless pumping practices change, that's what

you can look forward to from this point on. But if pumping

were to be spread out, what you could do is perhaps take
out the bulls eye, but you're still going to have the
ground-water decline. That's the normal process. That's
just the way it works.

So that's all I have for now, and I'd be happy
to take questions at the end of the presentation. Thank
you.

MR. HICKENBOTTOM: Good afternoon. My name is
Kelvin Hickenbottom. I'll here to talk about existing
ground-water rights, and over -- actually, how did we get
to the state we're in today, in terms of appropriation.

This is just a generalized summary of Diamond
Valley Hydrographic Basin 153. The basin's been

designated. The first designation was in 1963, which is a
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partial designation of a basin. 1In 1983 we designated the
entire basin. There were two curtailment orders within
that timeframe, in 1975 and '78. The committed resources
today are 133,000 acre-feet. In the early 60's this number
would have been around 150,000 acre-feet, and these numbers
are based on a duty of four-foot per acre. And again going
back to the perennial yield, it's 30,000 acre-feet, and
this comes out of the USGS Bulletin 35.

So again the State Engineer's determined that
the consumptive use of alfalfa crops within Diamond Valley
is about .3 acre-feet per acre.

This next slide is just the manner of uses
within the basin, and you can see by the slide that most of
the use is from agricultural purposes. Out of the 133,000
acre-feet, a-hundred-and-twenty-eight-plus is in
irrigation. And, again, the next slide is just a pictorial
of that. It represents 96 percent of the ground water
allocated in the basin. The other two major uses are
mining, and milling, and municipal, which are roughly about
2,000 acre-feet each. So you can see irrigation is the
biggest user of water rights within the basin.

This slide represents the current committed
resources based on priority within Diamond Valley. You can
see that in the very early 1960's most of the water rights

were granted, and if this had -- if all the water rights
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were granted in the 60's, again that line would probably
extend up here well above 140,000 acre-feet.

But, again, this is just today's committed
resource based on priority. So you can see about 80,000
acre-feet were issued that are currently in good standing,
I guess, of the original about 150,000 acre-feet.

I guess most of the water rights during that

period were -- or actually all the water rights during that

period were irrigation rights granted for desert land
entries. During that period of time there was roughly
about 230 applications for ground water based on desert
land entries. Today we have, currently, active ones of
about 127. So that's that really the not hundred -- I
mean, that 80,000 acre-feet. What that represents is

56 percent of the desert land entries applied for within
Diamond Valley were granted or still are currently being
used.

Statewide, on the other hand, there was
probably a three percent entry rate out of -- you know,
every hundred entries applied for only three were granted,
and on that, state-wide, about 18 percent of those
succeeded, where again, in Diamond Valley, you had almost
56 percent succeeding.

The next period of time we see is between 1975

and 1978, when we issued the curtailment orders. That
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represents basically water rights that were -- that had
previously been forfeited. They were allowed to refile on
those, and the State Engineer then granted -- you know,
regranted those in about the sum of 30,000 acre-feet.
That's how we get to, you know, a commitment of 130,000
acre-feet within Diamond Valley. And, again, that's all
based on the four-acre feet per acre, which may not be the
real amount pumped.

So this is just sort of going over the general
development of ground water within the basin. The first
permits within Diamond Valley were issued in 1951, from
underground source for irrigation purposes. The State
Engineer's first interests were investigations into the
actual usage within the basin, occurred in the late 50's,
where 1957 they estimated about 500 acres were in
production and pumping of roughly about 1200 acre-feet.

The following year they came back out, and they determined
370 acres were in production but had pumpage went over to
1800 acre-feet.

And again back to the 60's, and that was the
period of the major ground-water development. That's where
we issued, you know, permits in excess of probably 150,000
acre-feet. Came back out and started our crop inventories,
and you can see from 1965 to 1969 we averaged a little over

20,000 acre-feet in pumpage.
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And, again, you know, that is the major period
of development within the basin until we get to the 70's,
with the introduction of electricity into the valley. At
that point our pumpage records show that from 1975 to 1981
there was an average of over 70,000 acre-feet of irrigation
rights pumped within the basin, and that's roughly kind of
where we're at today.

So that's kind of just a brief overview of the
water rights within the valley.

Next to speak is Tom Gallagher, and he'll be
talking about pumpage.

MR. GALLAGHER: Thank you. Good afternoon. My
name is Tom Gallagher. I'm going to cover the pumpage
inventory, how we about the numbers of estimating the
amount of pumpage and the duty per acre of ground
irrigated.

Just an overview again. Rick discussed the
estimated perennial yield of about 30,000 acre-feet. We
have about 130,000 acre-feet of committed water rights.
We're going to take a brief review again of the water-level
declines and looking specifically at the rate of decline at
a couple of wells we have in the valley.

So then we want to figure out how much is
pumped every year if we know how many acres are in

production and what duty of water we assigned to the acres
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in production. And how we get these -- how do we get these
values and how did we arrive at them?

So there's a couple of maps in the back, again,
the Landsat imagery, and on top of one of them over on that
side, there, we have hydrographs for various -- about four
locations I picked here.

The main centered area of pumpage, north
central -- and the purpose of this is to look at the rate
of decline. This one, here, is located right at this
pivot, right here, is about -- it shows about 80-foot
decline over a four-year period, where this one is about
75 feet over four years. That's about 1.9 feet per year.
This one, here, is about an 80 feet over the same four-year
period. That's located right about in here, about two-
point -- 2.2 feet per year. This is the rate of decline at
this one.

On this side is -- we only have about ten years
of record on this one, but the last ten years basically
shows about a 23-foot water level decline over the l1l0-year
period, for about 2.3 feet per year in this area.

And then up in the -- up further, up the axis
of the valley -- this one is about a 40-foot decline over
the same four-year period, for about a rate at decline,
generally, of about one feet -- one foot per year.

You can see it better back there when we take a
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break on that one map that we have.
So we're going to review the historical
inventories the State Engineer has collected, the early

estimates of the duty of water applied, and take a look at

the overall general capacity in gallons per minutes of most

of the wells, the way they were set up in the valley.
We're going to look at briefly some climate data, the

growing season, and how we estimate pumpage from that.

Since there's no meters basically on any of the

wells, we looked at estimating pumpage by a number of

different methods to see if we're in the right ballpark, at

least in terms of coming up with our total acre-feet of
pumpage per year.

The early inventories began in the -- about
1964, when the USGS began work, after Tom Eakin's first
report, Harrill came in and re-evaluated the basin for his
report in the mid 1960's, and that's about when we started
crop inventories also. And as Kelvin mention, those early
years it was less than 3,000 acre-feet per year between
1950 and 1960.

The first published crop inventory is in
1965 -- was for the year 1965 as published by Harrill,
estimating about 7600 acres and 16,000 acre-feet in that
year.

The duty that we assigned then to the acreage
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gradually increased from around two feet. They were
assigning, in those early years, to about two and a half
acre-feet per acre or two and a half feet of water through
about 1974. And then the State Engineer's office started
assigning about three feet per year to all the acres
irrigated generally for the whole basin to get an estimate
of the total pumpage in the basin.

So how did we generate these values? There's a
couple different ways. We looked at for -- for verifying
whether or not we were in the right ballpark for the
three-foot duty. Way back in 1975, the State Engineer
estimated the consumptive use of alfalfa at the time was
1.9 acre-feet per acre, based on climate data that they
used at the time. This is over 30 years ago.

And then simply assigned an irrigation
efficiency on that between 65 and 75 percent to come up
with a total application rate or total gross pumpage of
between two and a half and three feet per acre.

So what other ways can we look at -- another
one of the reports that the USGS did was published in 1995,
I believe it was, and Freddy Arteaga, and also Jim Harrill,
and others, and one other author that I can't think of
right now. They did a lot of testing of all the wells in
the basin. There's a lot of information, and he estimated

power consumption estimates.
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But one of the things that he did do in that
report was they actually went around and tested almost all
the wells in the valley, and this -- they tested 285 wells
for which they had complete flow testing results for, and
power consumption. Seventy-one percent of those are in the
major area of pumpage in Township 21 North. Everyone
that's familiar with the valley, that's pretty much the
main pumping area, 21 North, 53 to 54 east.

And they found the average median value of
production wells at the time was just a little over
900 gallons a minute. So if you figure out how many,
that's about two cubic feet per second, and it's almost
exactly four acre-feet per day. We can estimate the number
of days that the wells were pumping, an around-the-clock
operation. We'll have an idea of total pumpage for the
season.

This is some climate data for Eureka. I'm only
going to show the climate data for the Eureka station just
for comparative purposes, because it shows a little bit of
the inversion effect that you see in the valley on the
valley floor, because this weather station is about
600 feet higher than the weather station they had on the
valley floor. And it shows the number of frost-free
growing days, we're going to look, at between 24 Fahrenheit

and 28 degrees Fahrenheit.
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In this range in here, between the yellow line
and green line, you see somewhere between about 125 days
150 days in Eureka, because we're not -- we're showing that
for comparative purposes. Here's the weather station in
Diamond Valley. Look at, again, the same range, between 24
and 28 degrees Fahrenheit for the number of frost-free days
of growing season. This is just a long-term average. We
see somewhere between 96 and 130 days, between 24 and
28 degrees Fahrenheit.

And then you can see in the tabular data,
itself, it shows -- whoops, sorry. The tabular data,
somewhere in this 50 percentile range is about the average,
between 96 and 130 days, between 28 and 24 Fahrenheit.
Again, this is a percent that -- that's a consecutive
number of frost-free days, basically, is what this chart
is. This came from the Western Regional Climate Center,
long-term weather data.

So we picked that value somewhere in the middle
between 24 and 28, 50 percent, it's around 115 days, and we
estimate the number of days when pumps are not actually
pumping. I picked 21 days to be about, you know, seven
days per cutting, where you're cutting or bailing hay and
the pumps are shut off. So it's an approximation. It
Gives us about 94 days when the pumps are on

around-the-clock. The Four acre-feet per day gives us 376
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acre-feet per well, which is almost exactly three feet per
acre on l25-acre pivot.

Or you can look at it another way. During the
years that we did inventories, we -- they recorded the
number of active wells in the valley -- in the same year,
and if you divide that number into the total number of
acres or acre-feet, the duty that they assigned to the well
gives you an average, per well, production of about 386
acre-feet per year, per well, and that, divided by 1l25-acre
pivot, is about 3.1 acre-feet per acre. Here's the -- just
the average valley, we've got the 386 acre-feet per season,
per well, and divided those two numbers.

And, lastly, during the time that Arteaga did
his work, he looked at the State Engineer's crop
inventories for most of what he published in his table,
except for the year 1990, when they did their own
inventory, and he cross-referenced it with Landsat imagery,
much like we have on those maps in the back, to get his own
estimate of crops being irrigated, and the duty that he
assigned to it in his report was 2.9 feet per acre.

So then last year's data, the most recent, we
had 24,220 acres in production. This is what Mr. Perry
does now, inventorying the crops, inventorying it for our
office, and he indicated 193 active wells for the whole

basin. And just coincidentally, if you divide the total
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number of acres divided by pivots, you get the number of --
about the same number of equivalent pivots as you do the
number of active wells. It's just a pure coincidence.

Again, if four feet per acre, per well, gives
us for 772 acre-feet per day, for all the wells, times 94
days, gives us about 72,500 acre-feet per year, which is
about a three-foot duty.

And Even if we use a hundred days where the
pumps are on, constantly around the clock, 100 days is
still only going to get us up to about 77,000 acre-feet,
and that gives us just about 3.2 feet per acre.

Here's the overall totals that we have from our
inventories. This is the last slide. You see the early
years, like Kelvin was indicating, was right around 20,000
acre-feet of pumpage in the early 60's, and then it
increased quite a bit in 1972. The power came into the
valley, and it peaked right around in here, in '82, '83,
but the number of acres in our crop inventory remained
basically around the twenty-two to 24,000 acre per -- in
production right now, is where we are in 2008. Thank you.
I'll Turn it back over to Jason King.

MR. KING: Let's see if I can set this up for a
minute. For the record, again, Jason King.

Okay. The Next agenda item was just past

decisions of the State Engineer, and Kelvin touched on
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these briefly, but there's been a total of seven orders
issued by the State Engineer over the years, beginning in
1964.

There were a total of three designation orders,
culminating in a designation order in 1983 that finally
designated the entire hydrographic basin. The earlier
designation orders were just portions of the basin. And
then there are also four curtailment orders that have been
issued over the years.

The take-home point here is that the State
Engineer hasn't been sitting on his hands. Since 1964 he
has issued these seven orders. There have been a number of
decisions rendered. As Tom said, we have been conducting
crop inventories since the early 60's and water level
measurements.

Just briefly, in terms of previous™-- and I'll
call them stakeholder meetings in Diamond Valley. In 1982,
then it was State Engineer Pete Morros who was here, and I
think in May and in August. And his concern at the time
was that the valleys irrigators were going to reach a point
where economic survival was going to be a factor, because
pumping would not be economical and decreased spring flow
was a problem that was not going away. Sounds familiar;
doesn't it? Again in 1982, 27 years ago.

In 1992 there was a meeting out here. It was
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actually for the formation of a Diamond Valley Ground Water
Board, but then the State Engineer Mike Turnipseed, in
discussions of Diamond Valley, Suggested to control water
pumping in the basin that we could forfeit those water
rights that have not been used in a long time. Everyone
could take a cut across the board on their water rights.
This could be accomplished by an order from the State
Engineer. The State Engineer could reduce duties to an
appropriate level, or water rights could be cut by priority
as set forth in NRS 534.

As a footnote, Mike's recollection of that
formation of the ground water board failed due to funding
sources, and there might be many of you here in the

audience that were at both of those meetings.

Before I get into this last set of slides -- I
only have a handful left -- I want to summarize a few .
points. I think we've already had about three or four

slides that just said committed resources is a 133,000
acre-feet. We're pumping seventy, 75,000 acre-feet of
ground water. And, again, our perennial yield was 30,000
acre-feet. It's easy to see what the problem is. We've
appropriated too much water, and we're pumping more water
than the aquifer can sustain on an annual basis. I mean,
it's really -- it's a no-brainer.

Why is there 133,000 acre-feet appropriated in
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this basin? 1Is a great question, and again you heard
Kelvin talk about in the late 50's, early 60's. They must
have been lined up around our office to file a desert land
entry application for irrigation. At that time,

statewide -- again, I'm repeating what Kelvin said -- the
success rate of those desert land entries was

three percent, three percent statewide. 1In diamond Valley
we have a 56 percent success rate. So that doesn't mean
we're not to blame, but certainly going into approving
those water rights, we did not anticipate 56 percent
success rate on those desert land entries.

We're heard Tom Gallagher talk about -- it
appears that all data points to about three acre-feet per
acre is what is being put on the alfalfa fields, and I'm
hoping to hear from you out there that can either support
that or contradict that information.

Again, you look at our committed resources at
133,000 acre-feet, and that's based on a four acre-feet per
acre duty. If you were actually to reduce that to the
three acre-feet per duty, which is what we think is being
put on those alfalfa fields, instead of that committed
resources being 133,000 it's 100,000 acre-feet. Now, that
does nothing to help us with the decline of the water table
in the basin. It Just looks a little bit better on paper.

But I'm just pointing out that that 133,000 might be a
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‘for Shell 0il Gompany, Rocky Mountain Division opee

moving furniture over the weekend.

ations.

MR. MORROS: Maybe you ceuld come up here and have
a chair,

MR. FREEMAN: Thank you.

MR. MORROS: And we'll look you right in the eye.

KMR.VfRéEﬁﬁﬁ; Appreciate that. My wife had me

Mr. Gk an, 1'm going to have to plead somewhat

ignorant due to the fact that I first heard of the problem
Friday last when T called Mr, Brownfield. My area of interest
before that was in the Williston Basin.

I would also like to establish that my company is
not the only one that has done seismic in the valleys.

MR. MORROS: We realize that.

MR. FREEMAN: Okay. 1t is also my understanding
from the short time that I had Friday after talﬁing to Mr.
Brownfield that there has been an QngQing,projécﬁ‘én Shell's
part in plugging some of the ‘holes, but I don't know to what
extent.

MR. MORROS: Okay. We know that there is, in fact,
we did license a well driller recently for the purposes of
running an operation in Diamond Valley to accomplish the
plugging of some of these holes out there, and I'm mot sure
whose employ he is in. Is he working for Shell 0il Company?
Our understanding was that he was working for the BLM.

MR. FREEMAN: It is my understanding, Mr. Chairman,
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MRS. JANE MOYLE: 3But there wasn't when these talks
were going on?

' MR. MORROS: You know, the only conclusion I can
draw at thistpéint;:gvgtypqu seems to be quite content and
happy with the situati@@}in Diamond Valley with.ﬁhefégpeptidn
of Mr. Thompsen whose spring has diminished ¢onsiderably.

At this point that is the only conclusion .I can draw, but
let's continue on here.

e want ‘to testify? Would you like to

Aﬁybbdyii-
testify, sir?

MR. JOE RAND: Yes, I guess I would.

MR. MORROS: Well, why don't.you come up and get
sworn in?

MR. DANNER: State your name, please?

MR. JOE RAND: My name is Joe Rand.

TESTIMONY OF

who, coittitig forward toltestify, beimg duly

sworn, testifies as follows:

MR. JOE BAND:" I have a place. in Pine Valley that
had springs maybe compatable to what Milt had, but anyhow I
went in there and they drilled for oil and as they were drill-
ing one of the main spripgq_at the house, there was a dramatig
drop-off, and the implication was the water had found amother
channel there. One of these wells became an artesian well,

and I'just put that forth as maybe an indication that these
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FIGURE 26. Temperatures recorded during drilling of Vulcan Thermal Power Co. wells by cable tool rig at Beowawe Geysers, Eureka County

(from Middleton, 1961).

[

range fault (the Crescent Fault) which has significant
displacement.

Hot Springs Point (Crescent Valley) [96]

At least five hot springs are found at Hot Springs Point
in Crescent Valley. These are located near the corner of S1,
2, and 11,T29N,R48E and arise from alluvium and bedrock
in a line 1.5 miles long. Native sulfur occurs in the Ordovi-
cian Valmy Formation along a northwest-trending, nearly
vertical fault zone (Keith Papke, personal communication,
1975) just southeast of the hot springs. Hot Springs Point
itself is bounded on its northwest and southeast sides by
faults. The hot springs fall along the trace of the Dry Hills
fault, which extends northeast along the northwest side of
Hot Springs Point for about 8 miles. The deposit of native
sulfur appears to be associated with the hot-springs activity,
and small amounts of cinnabar and antimony occur sporad-
ically throughout the sulfur (Olson, 1964). Spring
temperatures fall between 122° and 138°F, except for one
spring on the valley floor which is 79°F. A 410-foot-deep
geothermal well drilled by Magma Power Co. encountered

33

subsurface temperatures up to 166°F. The estimated
thermal-aquifer temperature for this spring system is 239°F
(Mariner and others, 1974). Spring sinter and caliche are
reported from along nearby northeast-trending faults which
cut Tertiary andesites (Wilson, 1960b). These deposits are
in the north half of S6,T29N,R49E. Also, calcareous sinter
is reportedly being deposited at the hot springs. Young
north- and northeast-trending faults are also common in the
alluvial deposits of Crescent Valley in this area.

Walti Hot Springs [ 102]

Walti Hot Springs in Grass Valley have the third highest
reported water temperatures in Eureka County. Several
springs are presently depositing siliceous spring sinter
(Roberts and others, 1967). Mariner and others (1974)
estimate that the reservoir temperature of Walti Hot Springs
is probably about 179°F according to a Na-K-Ca geother-
mometer. The springs lie near a major fault along the west
margin of the Simpson Park Mountains (Roberts and
others, 1967, plate 3). An alligator is reported to have
survived in the hot-spring waters for 16 years in the early
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:Gamboa, the Shpefviéiﬁg:Wétef%ﬂommis&iéner out of Elko,

Pistrict Chief of the Nevada U, S. Geological Survey.

EURERA, NEVADA, MONDAY, MAY 24, 1982,
?i@ﬁﬁéﬁﬁ%?‘ : R

MR, PETER G. MORROS (Hearing Officer): Ladies and

|

gentlemen, Igguéé§”#'35¢t§éf?get;§ﬁ$:f 3.

is now?m@th<dﬁrweaﬁéé§‘ﬁi$§istaff.
‘Jerpy Brownfield, who:is also an engineer with our

ground watér section of our Carson City staff, and Ralph

Nevada.
Also here today is Jim Harrill of the U. S.

Geological Survey and Mr. Terry Katzer, who is the Acting

The Court Reporter is a certified court reporter,
so it won't be necessary tb1§ﬁééfu§§ﬁhial

Mr. Gamboa, I think, has passed a tablet around.
I would like to get an indication of the people who are here
and also whether you are a property owner out in the Diamond
Valley aréa or not,

The purpose 6% EhiSﬁhga:iqg?today is to receive
evidence and testimony of ‘interested parties and affected

persons or parties concerning the possible curtailment of
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as large as we could. ‘YOu»maY‘haVe some'questiéns}iyou may

want some clarification. You are certainly welcome to ask

your questions and have them put into the record, but prior

to that you may want to get a little cleser to the exhibits
and the staff will be here to try to answer some 2f your
questions for you.

Each one of these exhibits will be marked for

on as State's Exhibits. Number 1, the Notice of

Hearing to Receive Evidence and Testimony Concerning Pessible

Curtailment of Pumpage of Ground Water in the Diamond Valley

Area, Eureka County, Nevada.

(This exhibit was then marked for identification
as State's Exhibit No. l.)

MR. MORROS: State's Exhibit No. 2, consists of two
Affidavits of Publication, where the Notice of Hearing was
published in the Eureka Sentinel and the Elko Daily Free
Press.

(The exhibit was then marked for identificatiom as
State's Exhibit No. 2.)

State's Exhibit 3 is a letter dated April 20, 1982,
to the Eureka County Commission from the State Engineer.

(The exhibit was then marked for identification as
State's Exhibit No. 3.)

State's Exhibit 4 is an Order Designating and
Describing the Diamond Valley Ground Water Basin, issued by

the State Engineer on August 5, 1964.
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“to do is to by these maps and eharts 'i& to make a visual

to the flat out hsre, the alkali flat.

(James R. Harrill was thereupon duly sworn by Mr.
Danner. )

MR. MORROS: Okay. Mr. Brownfield and Mr. Harrill,
perhaps you could start, Mr., Brownfield, with Exhibit No. 15,
which is the enlaiged plat of the Diamond Valley Basin
illustrating water level contours in April of 19667

MR. JERBY:B&QHNFIEﬁD: Okay. What we have attempted

A )

representatiég‘ofawhat«thezwapgr table has beeh;daigg‘in:
Diamond Valley sincébdé#eiopmgpt began. The first .exhibit
here, 15, shows the outline of the Diamond Valley Drainage
Basin in full, with the valley fill material here as the
white, and the dark area is the bedrock. Nog also what we
have got here is water table contours for 1966 shown im
orange, and they are 10 foot contours and the elevatiom af th$
contours is measured from sea level datum. What we aisce hawe
on the map is areas where we have approximate contour 'ewels,
where we don't have enough information to actually saythis
is where it goes, but the contours are taken from water :level
measurements we have made in '66, and then we platted out the
contours between the different measured poimts from wells.
What happens, the water moves at right angles,.or perpendicu-

lar to these contours, generally in the direction of north

Okay. Going on --
MR. MORROS: Jerry, Mr. Brownfield, excuse me, maybe

12
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Table 21.--Continued

Material

Thicks=-
ness Depth
(feet) (feet)

Material

“Thick-
ness Depth

21/53~6ce_ Steimley Bailey

Topsoil -

Sand and gravel
Clay and gravel
Gravel
‘Sand, coarse
Clay

Gravel, good
Clay and gravel
Gravel, good
Clay and gravel
Clay

Gravel, good
Gravel, hard

21/53-8aa M. A, Farley

Topsoil
Hardpan

Gravel

Clay and gravel
Clay

Gravel

Clay and sand
Sand

Gravel

Clay and gravel
Gravel

Sand and c¢lay
Clay

Gravel

Clay

Gravel, good
Gravel and clay
Gravel, good
Clay

Gravel, good
Clay

Gravel

Clay

Clay and sand

e '
RO SV EN OV OOUN D WY VW

™3

[
2w U B e

[

3

30

40

50
78

80

97
- 102

105
106
110
118
120

30
35
40
50
55
60

63

68
93
98
107

115

120
128

130

144
149

165

170
174
180
184

21/53-11ba_Denver Kelly

Topsoil and overBuraen'

Sand and gravel
Clay, gray
Clay, black

Sand and gravel, black

Clay, soft
Sand, medium
Clay, soft

Sand and gravel, good

4

44
20
28
52
2
6
2

34

Bottomed in soft clay ag%lgz feet

21/53-13da Bruce DuBose

Topsoil

Sand, coarse, and gravel

Gravel, coarse
Clay, colored
Sand, fine
Clay

Gravel, black
Clay

Clay and coarse sand

Sand, fine
Clay

Gravel, coarse
Clay

Gravel, coarse

Gravel with clay streamers

Gravel, coarse
Clay, brown
Gravel, coarse

Sandstone. and clay

Sand, fine

Clay

Gravel, coarse
Clay and. gravel

Gravel, coarse and some rocks

Clay and gravel

Clay and coarse gravel

Gravel, coarse

Gravel, coarse and clay

Gravel, coarse
Clay and gravel

-6

s

,uw' R 3 i i . '

L

L= b
£ ol SR

ot

ook

(feet) (feet)

4

a8
68

96

- 148
150
156
158
192

30
42

92

. 105

109
110
114

116
120
127
139

141

143
150

155
158
160

162

180
187
189

197
199

210
- 217
234
. 243

250

Docket 72317 ‘Document 2017-12771
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;Table 21 . ~~Continued

Thick- Thick=
s ness Depth . ness Dapth
: Material 7 (feet) (feet) Material (feet) (feet)
21/53~16aa T. M. Tynes : 21/53~23ba K., M, Murphy R
Topsoil - 3 3 - Topsoil 3 3
Sand and gravel 32 '35 Sand and gravel 17 20
Clay and gravel 3 38  Clay 5 25
Gravel 27 65 Sand and gravel 5. 30
Clay 3 68  Gravel, coarse 4 34
Gravel, coarse 32 100 .= Clay, colored 61 95
Clay and coarse gravel 8 108 - Clay and black gravel 5 100
Gravel, coarse 36 144 Clay 4 104
Clay 8 . 152 Clay and black gravel 3 107
Gravel 28 180  Clay 8 115
Clay 2 182 - Gravel, coarse Fo122
- Clay and gravel 1 123
MMKBQE& Clay, 11ght " 3 126
Topsoil 2 .2 Clay and coarse gravel 3129
Gravel 26 28  Gravel,; coarse 6 135
Sand 4 32 Clay and coarse gravel 1 136
Clay 10 42 Clay . 6 142
Sand 3 45 - Gravel, coparse 11 153
Gravel 20 65  Sandstone 1 154
Sand 1 66 Clay . 3 157
Sandstone 3 69  Clay and gravel 1 158
Clay 5 74 Gravel, coarse 4 162
‘Sand, fine 3 77  Clay P 9 171
Gravel 8 85 Clay and coarse gravel 1 172
Clay 3 88 - Gravel, coarse 3 175
Sandstone 1 89 Clay 12 187
Shale 3 92 Sand, fine 5 192
Gravel, coarse 13 105 Clay - 13 205
Sand 6 111 Clay and coarse gravel layers 4 209
Clay, white 1 112 Clay ' 7216
Srave v sonented & M 21/53-270b Dr. Clifford Fisher
Clay, cemented gravel, and Surface soil B 2 2
coarse sand 9 134 . Sand and gravel 21 23
R Sand, fine, and clay 33 56
21/53=20db V. E. Welson Sand, gravel, and clay
Surface soil 2 2 . stringers ‘ 14 70
8and and gravel 22 24 Sand, fine, gravel, and clay = 26 96
Clay 6 30 Sand, coarse, and gravel 24 120
Sand and gravel 60 90  Clay 75 195
Clay 11 101  Sand and gravel 5 200
Sand and gravel 39 140~ Clay 4 204
Clay 10 150 Sand and gravel 12 216
Sand and gravel 32 182 Clay G220
Rock, hard 1 183  Sand and gravel 11 231
' Clay 1 232
77w

. |
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Table 21.--Continued

Thick- — ER T Thick-

, ness Depth 5 : , ness  Depth
Material (feet) (feet) = Material . (feet) (feet)
21/53~33da L. C. Enzminger 21/54-20ce F, D. Glass, Jr. TR
Soil 5 5 Topsoil 3 3
Sand and gravel 19 24 Clay and gravel 17 20
Clay, gray : 14 38  Sand 5 25
Sand, clay, and gravel 11 49 Clay 3 28
Clay 9 58 Sand 2 30
Sand and gravel 15 72 Clay 1 - 31
Clay and sand 8 80 S8and 8 39
Sand and gravel 31 111 Clay 21 60
Clay 1 112 Clay and gravel 2 62
‘ , Gravel 13 75
21/53-36ad E. M. Machacek Shale and gravel 55 130
Soil 4 4 Gravel 41 171
Sand, coarse, and fine gravel 32 36 Clay 3 174
Clay, brown 33 69  Gravel 36 210
Gravel, medium to coarse, and Clay 20 230
sand 23 92 ‘

Gravel, partly cemented, and 213/54-3cd V. H. Politiski :
clay 68 160 Topsoil 2 5l
Clay with occasional thin sand ' Clay and rock 78 80
. streaks - 32 192 Gravel . 70 150
Clay, solid tan - 63 255 Rock o 4 154
Clay with occasional sand ' Gravel, loose 16 170
streaks 45 300 Rock : ‘ 4 174

, Gravel, loose 11 185 .
g;/54~¥6cd Bill Palmer , Rock 3 193
Topsoil 4 4 Clay and gravel 7000200
Gravely clay 11 15 : :
Cobblestones, gravel, clay 58 73
Gravel, fine 7 80
Boulders - 50 130
Rock, solid : 8 - 138
Rocks and free gravel 5 143
Clay 1 144
Boulders 12 156
Gravel, coarse . 17 173
Clay ’ 1 174
Gravel 38 212
Clay 2 214
Boulders 21 235
Clay and boulders 5 240

s78e
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Table 21.--Continued
Thick- : Thick-
ness  Depth / : ness  Depth
‘ Material (feet) (feet) _Material . (feet) (feet)
21%/54~5cc R. F. Krueger , 22/54=6¢cc  Paul Camer
Soil 3 3 Topsoil 3 3
Sand and fine gravel 9 12 Gravel 17 20
Clay, brown 8 20 Sand and clay 10 30
Sand, fine 12 32  Clay 25 55
Sand, fine, and small gravel 4 36 Clay and black gravel 2 57
Ooze, soft, black : 12 48 Gravel, black ~ 4 61
Sand, fine, black 11 59  Clay 14 75
Gravel streak ' 3 62 ©Sand, coarse 4 79
Clay, white 48 110 Clay and gravel layers 7 86
Clay, blue 12 122  Gravel, black 1 87
Clay, white 15 137 Clay i .88
Gravel streak with fine Sand & 141 Sand, coarse & 92
Clay, solid, blue 71 212 Clay 4 96
Ooze, black 5 217 Clay and gravel 7 103
Ooze, black, with very fine Sand, coarse 7 110
sand : 13 230 Clay and gravel 5 115
Clay, white : 5 235 Clay , ; 24 139
Ooze, black, and fine sand = 7 242 Sand, coarse 6 145
Gravel, fine, with sand, water 10 252 Clay 1 146
Gravel, coarse, and sand 5 257 Gravel 2 148
557 oo Clay and gravel 4 152
22/54-4cc M. H. Moshier , Clai/and Sy P s
Topsoil 4 4 Sand 8 161
Sand and gravel 12 16  Clay 2 163
Clay, black 24 40+ Gravel 7 170
Mud, black 22 62 Clay 2 172
Clay, different collored 76 138 = Sand and gravel 3 175
Clay and sand 12 150  Clay and gravel 2177
Clay 12 162 Clay 1178
Sand : 11 173 Sand 5 183
Clay -~ 47 220 Clay and sand '3 - 186
Sand and clay 10 230 Clay 2 188
Clay 40~ 270 Sand and gravel 4 192
Clay and gravel 5 275  Clay ' . 40 232
Clay 10 285 Sand 6 238
Sand and fine gravel 10 295 = Clay 2 240
Gravel 5 300 Sand 4 244
Clay and gravel 15 315 Clay 2 246
Sand 4 250
79

]
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Table 21.~-Continued

Thicke

Thick=

ness Depth o

Material

(feet) (feet)

‘Haterial

ness  Depth
(feet) (feet)

22/54~8cc L, L. Pollard

Sand and gravel

Shale or sandy clay
Clay, blue, and sand
Shale

Clay, blue

Sand and gravel: water
Shale, sandy

Shale and gravel
Gravel, water~bearing
Shale, blue

22/54-19dc

Topseil

Sand

Clay, soft

Sand

Clay, soft

Sand, medium

Clay, soft

Sand, medium

Clay, soft

Sand, medium

Sand and clay layers, loose
and soft

22/54-22bd

Topsoil

Sand and gravel

Clay, yvellow

Sand and gravel

Clay, black

Clay, yellow, large rock
Sand, gravel, and large rock
Clay, vellow, rocky

Sand and gravel

Clay, vellow, rocky
Sand, loose, and gravel
Clay, yellow, rocky

Sand and gravel

Clay, vellow, rocky

Sand and gravel

Clay, yvellow, rocky

Sand and gravel

Clay, rocky

Sand and gravel

Charles Poorbaugh

Raymond LaBarry

12

28
22
30
18
10

7
16
°

2

17

70
13
17

16

17

b

ot
=~ 00~ ON 0D DD

28
50
30
98

o108
-.120

127
143

152

154

23

102
115
121
138

146

162

- 165

182

19
23
30
38
49
35
62

70

77
90
105
115
150
161

22/54-28de D, ¥. Palmore

Soil

Gravel, fine, sandy

Clay ooze, black

Clay, gray

Clay, brownish

Clay, tough, white

Clay, white, semi—sandstene

Clay, brown

Clay mixed with gravel

Gravel, good

Clay lense, white

Clay, deunse green

Clay, dark green

Clay, dense green

Gravel with thin cemented
lenses :

Gravel with some cementation
and large loose boulders

23/52-13bb2 _J. Bachelor

Gravel
Clay
Gravel
Claw
Gravel
Clay
Sandstone
Clay
Gravel
Clay
Gravel
Conglomerate
Limestone

175

179
185
200

=80

4

17
39

10

14

14
28

12

34
16

122

4
21

60"

70
102
112

117
127
132
140
143
152

158

195
210

220

14

22
36
64
66

78

88

138
144
152
157

sl
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Table 21.~--Continued

. Thick- - Thick=~
: ness Depth 4 4 S ness Depth
Material {(feet) (feet) Material (feet) (feet)
23/54~20dd C. M. Russell 23/54~30cd  Blake Briscoe
Topsoil o 2 2 silt Fe : 22
Hardpan 2 4 - Clay e ’ 6 8
Sand and gravel 13 17 Gravel : 18 25
Clay, black 33 50 Clay, black 46 72
Clay 25 75  Gravel e -3 75
Sand, coarse 1 76  Clay, blue b4 79
Clay 65. 141  Gravel ‘ ’ : 6 85
Sand, fine 9 150 Shale, hard, gray 25 110
Clay 20 170  Shale, soft = 35 145
Sand; fine 2 172  Shale and sand : L 5 150
Clay - 3 175 Shale, gray : 10 160
Sand, fine 2 177 Sand. and gravel 18 178
Sand and clay : 31 208  Shale, gray e 11 189 .
Sand, fine ' 22 230  Sand and gravel -~ 31 220
Sand and gravel C 15 245
Clay - bottom i
=81-
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C

IN THE OFFICE OF THE STATE ENGINEER
OF THE STATE OF NEVADA
ORDETR
* Kk Kk k %
NOTICE OF CURTAILMENT OF WATER APPROPRIATION

WITHIN THE DIAMOND VALLEY GROUND WATER BASIN

WHEREAS, the State Engineer has designated the
Diamond Valley Ground Water Basin as provided under
NRS 534.010 to 534.190, inclusive, by the following
Orders:

l. Order No. 277, dated August 5, 1964.

2. Order No. 280, dated August 28, 1964.

WHEREAS, NRS 534.120 provides that within an area
that has been designated by the State Engineer where, 1n
his judgment, the ground water basin 1s being depleted,
the State Engineer in his administrative capacity 1is
empowered to make such rules, regulations and orders
asg are deemed essential for the welfare of the area
involved.

WHEREAS, the U. S, Geclogical Survey estimates
that 30,000 acre-feet of water annually are available as
a perennial yield from the Diamond Valley Ground Water
Basin. Existing ground water rights of record in the
State Engineer's office total 127,526 acre-feet per
year for the irragation of 32,650 acres. Approximately
17,000 acres were 1rrigated during the 1975 irrigation
season.

WHEREAS, the State Engineer has found that the
ground water 1s being depleted i1in portions of the basin,
particularly in the agricultural areas south of the

South Boundary Line of Township 22 North, M.D.B.& M.

041
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ORDER

Diamond Valley Ground Water Basin

Page 2

NCW THEREFORE, 1t 1s ordered that:

1.

All applications filed to appropriate water
from the Diamond Valley Ground Water Basin
north of the South Boundary Line of Township
22 North, M.D.B.& M. will be considered for
approval on an indaividual basis and on their
own merits.

All applications filed to appropriate water
for irrigation of additional lands withan

that portion of the designated area of

Diamond Valley south of the South Boundary
Line of Township 22 North, M.D.B.& M. that
have not had a previous water right lost
through forfeiture will be denied.

All applications filed to appropriate water for
irrigation purposes on lands 1n Diamond Valley
that had a previous water right lost through
forfeiture will be considered for approval

on an individual basis and on their own meraits.

Respectfully submitted,
P

) 2

eV, %
Roland D. Westergard
State Engineer

Dated thas 22nd

day of

December , 1975,

— e

54/
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IN THE OFFICE OF THE STATE ENGINEER
OF THE STATE OF NEVADA
ORDER
NOTICE OF CURTAILMENT OF WATER APPROPRIATION
WITHIN THE DIAMOND VALLEY GROUND WATER BASIN

WHEREAS, the State Engineer has designated the Diamond Valley
Ground Water Basin as provided under NRS 534.010 to 534.190, inclusive,
by the following Orders:

1. Order No. 277, dated August 5, 1964.

2. Order No. 280, dated August 28, 1964.

WHEREAS, NRS 534.120 provides that within an area that has been
designated by the State Engineer where, in h1s judgment, the ground
water basin 1s being depleted, the State Engineer 1n his administrative
capactity is empowered to make such rules, regulations and orders as are
deemed essential for the welfare of the area involved.

WHEREAS, the State Engineer issued Order No. 541 on December 22,
1975 giving notice of curtaiiment of water appropriation within the
Diamond Valley Ground Water Basin.

WHEREAS, lands that have not been cultivated for several years are
being put back into production and a total of approximately 20,000 acres
were irrigated in 1977 compared to 17,000 acres in 1975.

WHEREAS, the State Engineer has found a continued depletion of the
ground water supplies 1n portions of the basin.

NOW THEREFORE, 1t 1s ordered that:

1. A1l applications filed after the date of this order to appropri-

ate ground water for irrigation of lands within the Diamond
Valiey Ground Water Basin that have not had a previous water
right lTost through forfeiture will be denied

2. A1l applications filed on or before December 31, 1978 to appro-

priate ground water for irrigation purposes on lands in Diamond
Valley that had a previous water right lost through forfeiture
will be considered for approval on an individual basis and on

their own merits
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3. All applications filed after December 31, 1978 to
appropriate ground water for 1rrigation purposes on
any land within the Diamond Valley Ground Water Basin

w11l be denied.

ey |

Dt
RoTand D. Westergard
State Engineer

o —

ZO

Dated at Carson City, Nevada,
this 10th day of July | 1978.
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34561
APPLICATION FOR PERMIT
TO APPROPRIATE THE PUBLIC WATERS OF THE STATE OF NEVADA

Date of filing in State Engineer’s Office....... NOV 3 1917

Returned to applicant for correction MAR 29 wm

Corrected application filed....... et et eeeer e ee e eeeeme e eemeeeenne
Map filed.............. Septa..6.,.1967

The applicant.......Glen W. and Dorothy L. Moyle

1031 E. 300 North o s Ofo. Alpine )
Street and No. or P.O. Box No. City or Town 4
Utah 84003 , hereby make.... application for permission to appropriate the public

State and Zip Code No.

waters of the State of Nevada, as hereinafter stated. (If applicant is a corporation, give date and place of incorpora-

tion; if a copartnership or association, give names Of MEMDETLS.). .......coooeoieeeee e eeeees e ceeesenes ememeemsseseee ot eameameemeeee
1. The source of the proposed appropriation is.............._..... underground
Name of stream, lake or other gource
2. The amount of water applied for is 5.4 second-feet
One second-foot equals 448,83 gals, per min,
(a) If stored in reservoir give number of acre-feet...........cooovveveieeennne. ) acre-feet
3. The water to be used for Irrigation and Domestic. . . ... ... ...

Irrigation, power, mining, manufacturing, domestic, or other use,

4, If use is for:

(a) Irrigation (state number of acres to be irrigated)........223:872 aC S .

(b) Stockwater (state number and kinds of animals to be Watered). .. ...coo et eeaaane

(c¢) Other use (describe fully under “No. 12, Remarks™).. ... oo aeaeecemean

(d) Power:

(1) Horsepower developed... .. .o e

(2) Point of return of water to stream
5. The water is to be diverted from its source at the following point:..SE4%SWY%.. s€¢...19,. . T22N,..RR4E.

MDB&M...ox. at a.point from which the SW._corner. of.said.sec..19 bears

Describe as being within a 40-acre subdivision of public survey, and by course and distance to a section corner. If on unsurveyed land,

§..38°.35' W . a distance 0f 1550 £@eta s,

it should be stated.

6. Place of use............... W, . 5€Ga. 19, T22N.. R54E.

Describe by legal subdivision, if on unsurveyed land it should be so stated,

7. Use will begin about. Jan. 1 and end about.......Dec. 31 , of each year.
Day and Month Day and Month

8. Description of proposed works. (Under the provisions of NRS 535.010 you may be required to submit plans and

specifications of your diversion or storage works.)......Well, pump and distribution system

State manner in which water is to be diverted, whether by dam or other works, whether through pipes, ditches, flumes, or other conduits.
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9. Estimated cost of works £.20.000
10. Estimated time requifed to construct works 3. YX5.
11, Estimated time required to complete the application to beneficial use . YXs.

12. Remarks: For use other than irrigation or stock watering, state number and type of units to be served or annual
consumptive use. '

............. Use.map. under. 18665.. . Deeds. . will. be forwakded.. i
Applicant...._8/..Glen W. Movle . . ...
By...... .
Compared...... 1p/8& oo b1/be
...... APPROVAL _OF STATE ENGINEER

This is to certify that I have examined the foregoing application, and do hereby grant the same, subject to the
following limitations and conditions:

This permit is issued subject to existing rights. It is understood that

The amount of water to be appropriated shall be limited to the amount which can be applied to beneficial use, and

not to exceed. .ooooeeeeeeennne. 428 cubic feet per second. but not to exceed a yearly

Actual construction work shall begin on or before. ... oo e ..March 20, 1979
Proof of commencement of work shall be filed before April 20, 1979
Work must be prosecuted with reasonable diligence and be completed on or before March 20, 1980
Proof of completion of work shall be filed before. April 20, 1980
Application of water to beneficial use shall be made on or before March 20, 1983
Proof of the application of water to beneficial use shall be filed on or before April 20, 1983
Map in support of proof of beneficial use shall be filed on or before April 20, 1983
Commencement of work filed..... uay 21 1979 IN TESTIMONY WHEREOF, I....ROLAND D, WESTERGARD
Completion of work filed HAY 6 WU State Engineer of Nevada, have hereunto set my hand and the seal of
Proof of beneficial use filed my office, this....20tH __day of....SEPTEMBER
Corieate No. 1 0539 Trores DEC 191982

Recorded Bk Page
County Recorder

B 218 (Rev)
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GROUND-WATER IDEVELQPMENT i

Imtxal Develﬁpment

The earhest development in the valiey was m the North D&amtmé
subarea where settlers constructed ditches and shallow pits to utilize the -
,, dlscharge of sprmgs. . Asg ranching became estabhshed along the east
and west sides of the valley, addmlonal 1mpravements were. mad& to utilize
all readily available discharge from springs. No attemgts were made to
develop additional supplies until the 1940's when flowing wells were drilled
on the Romano and Flynn Ranches. These wells were successful, and
subsequently flowing wells were also dml}.ed on the an and Saddler
Ranches. : /

B In 1966 15 wells in the North E):Lamonéi subarﬁa were flczwmg

{table 20), but at rates substantially less. than the xeporte’sd initial dlsv— bt
charge; two wells were pumped during the irrigation season; a’ﬂd 11‘1'1%3‘“/
tion water was pumped from the pond at Thompson's spring. The
hydrologic system in this area was considered to be adjustmg to a new
set of equilibrium COﬂdlthnS, bacause these graundwwm%r developments
were e1ther in or adjacent to areas of namral ‘discharge and were bezng
compensated for by local reductions in. natural ézacharge.

: Development in the Sauth Dxamand Subaraﬂ

The extensive well development in the South Diamond subarea
began in 1949 when wells 22/54-27ca and 22/ 54-33dd were drilled along
the east side of the valley, Development continued at the rate of a few
wells each year until 1958, when extensive efforts were begun to develop
land for. irrigation, By 1964, when the area was clased to additional
- development, permits to pump more than 150, 000 acre—faet per year

‘had been granted, more than 200 irrigation wells haé been drilled, E\-"ﬂd
approximately 35,000 acres of land was to be 1rr1gai:ed by pumpmg i
ground water, Due to problems inherent in &avelepmg new land, pxe-—
duction has lagged behind acquisitions, and in 1965 only 7, 600 acrﬁ@ of
cropland was harvested, The acreage is mcraas;.ng ﬁa-fih year, aﬂﬁ
maximum production pre‘bably will-occur: w:tthm tha next decade. i

5 Irngat;en Prz&ctme@

Sprmkhng has been the mast wzdelyﬁ sed methad Qf applymg :
irrigation water during the initial phases of land ae:gmmtmn and develop-
~ment. Inthe summexr of 1965 sprinkler systems were used with. about

two-thirds of the 70 to 75 wells pumped, In July 1966 sprinkler systems
© were being used with 51 of the 74 pumping wells. . Lateral and mam~hne
and self-propelled rotary systems are the prmmpal types nsed The
lateral and main-line systems consist basically of sprinkler Imes that
are connected to a main line from the well. These lateral lines may -

“44-
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be almost a quarter of a mile long and are commonly mounted on wheels
so that the entire lateral may be moved to different positions along the
main line. Laterals not mounted on wheels must be broken down into
individual sections to be moved. Self-propelled rotary systems, also
~called ”Valley sprlnklers, " consist of one sprlnkler line, as much as a.
quatrter of a mile long, mounted on hydrauhcally driven wheels. The
entire systém rotates about a plvot at one end of the line which is con-
nected to a well in the center of a 160-acre field. Other methods use
dlt:cheb or gated plpes to dlstrlbute water, e b

In Diamond Valley, sprinkling generally requires less water than
other 1rr1gat10n methods, because infiltration is reduced in areas of sandy
soil, However, wells that discharge through sprinklers must pump
~against a 70- to 170-foot head in the sprinkler system, in addition to
hftmg the water to the land surface. The cost of pumping and sprinkling
water per acre-foot is higher than with other meﬂmds, but the cost of
labor and land preparatmn is generally less.

Sprmkhng prgbably will remain the most commonly employed
method of applymg water for some time in the future, largely because
“of the current success, because of the high mfﬂtra,tmn rates in local
areas, and because of present investment in equipment. For the long
term, increased lifts may raise pumping costs sufficiently for some
owners to consider reducing pumping costs by using gravity distribution
from the well head, :

Growing Season

' The growing season is determined largely by temperature, and
~ varies with the type of crop grown. Temperature data have been recorded
at Diamond Valley, Eureka, Fish Creek Ranch, Jiggs, and Rand Ranch.
- Table 15 shows the daily minimum temperatures, published by the U.S,
Weather Bureau, usedin determining the longest permd of consecutive
~days during each year in which the temperature did not go below 32°F,
28°F, and 24°F, respectively, at four of these stations. For example,
at Eureka a crop which experienced a killing frost at ZEOF would have
an average growing season of 118 days. i ‘

The effects of topagraphm position and exposure on the growing
season are illustrated by the data in table 15. Both Flsh Creek Ranch
and Rand Ranch, which have the shortest growing seasons, are in the
lower parts of the valleys. Jiggs, on the alluvial apron, has a slightly
longer growing season, FEureka, on the lower slopes of the Figh Creek
- Range, has the longest growing season, These variations may be due in
“part to differences in station exposure but probably also reflect conditions

of thermal inversion which are common in valleys of Nevada.

fov. S .
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Table 15,—~Lan§est period, in days, in which tempexacares did not

g0 below the indlcatad values at four stations in

east~cent1al Nevada Sy :
f”rom publlshed records of the U,S. Weather Buread7

Eurekal/ —JFIsH EraeE“REﬁEhZI’, Jiggsaf | Rand Rancﬁ%f/
Year| 24°F 28°F 329F | 249F 289F 3297 | 249F 28°F 329F 24%F 289F 32°F
1948] e ae e 125 50 29 | a- e .- ; -';g GRS
1949 =- oo o 119" 80 40 | axoiogw o boln o -
1950 -= - 88 - 40133 fommciianiae b e -
1951 -a  an - % 81 9 | ac ee ae boee e
1952 -- - - | 142 87 4y P Q*’,‘-f’, A g S
1953] 129 128 111 89" 69oen | gl o LD L s iy
1954/ 150 115 96 | 98 70 48 | en e me | en e o
1955| 143 117 108 | 88 82 63 f§ ga - ﬂ*~f i _;:‘ --
1956|133 109 109 | 135 58 28 | oo - e e
1957] 96 96 o5 21 35 28 | o ~;1~ o} e st

1958 | 140 134 93 139 98 73 | == - - 128 100 60

1959 131 112 27 121 79 44 131 o1 52 | 60 43 24
1960 | ~n  ae an 141 87 87 | 63 63 56 | e- o- -
1961 | -= = .o 1100 91 65 |118 110 93 [110 99 47
1962 | =m e - 12277 27 }|132 ,,75 76 |14 76 22
1963 | -~ -- - |16 142 a8 |124 98 49 |58 22 11
1964 | =o  an oo 117 801 46 |117 103 59 | 91 47 25
1965 [130 120 73 | oo oo . 112 108 60 |79 49 28

Average {131 118 89 117 77 42 {114 93 64 | 91 61 30

1. altitude 6,300 feet.
2, Altitude 6,050 feet,
3. Altitude 5,450 feet,

4, -Altitude 5,047 fest,

46
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Temperature records available from the Diamond Valley station,
which is closest to the agrlcultural area m Diamond Valley (fig, 1), are
too short and incomplete to prowde valid averages, ‘but suggest that con-
ditions of thermal inversion exist throughout much of the year. The grow=-
ing season in the developed part of the South Diamond subarea probably is
longer than at Jiggs and shorter than at Eureka.

Limited attempts wére ‘made to jpreveni: frost damage to alfalfa by
sprinkling in the fall of 1965. Should this practice prove feasible, the
effectwe growmg season might be extended as much as several weeks.

Crop Types, Acre'ages, and Consumptive Use

. The principal crops grown commercially are wheat, oats, and

- barley, alfalfa, and potatoes. Sorghum, onions, and some grass-legume
mixes have been tried on a small scale. According to Mr. Ivan B, Jones
of the White Pine-Eureka Counties Branch of the Cooperative Extension
Service, University of Nevada (written Cornmun. , 1966) other crops that
might be grown in the area with praper care are peas, beans, clover,
safflower, sugar beets, and coml season grasses. The major types of
irrigated crops, computed seasonal consumptive use of water, and approx-
imate acreages for the summers of 1961-65 are listed in table 16,
Because the area has not yet reached its full pntentlal production, new
crops and va.nenes are still being tried, and a permanent pattern of

land usage may not become established for several more years. As of
the summers of 1965-66, small grains were the predominate crops;
however, the acreage and relative proportion of alfalfa has. increased
each year, Potatoes have met with only limited success, and no large-
scale attempts to raise them have been ma.de since 1962.

Estimated Pumpage 1950-65

Estimates of pumpage for the l16-year period 1950-65 were made
from pumpage inventories, crop acreages, and the number of wells con-
" sidered to have been operated during a given year. “For the purposes of
computation, 75 percent of the total amount of water pumped is assumed
to be consumed by crops (65 percent) or lost by spray and surface evapor-
‘ation (10 percent), The remaining 25 percent is agsumed to be recirecula-
ted (returns to ground water), A moderately low percentage of recirculated
water is used, because ianSt crops are irrigated by sprinkling.

Inventories of pumpage furnished by the State Engineer are avail-
able for 1958 and 1959, and a pumpage canvass was made in 1965 as a
part of this study. Crop acreages are available for 1961-65. Eakin
(1962, p. 29) estimated that the pumpage for 1961 was between 4, 000 and
7, 000 acre-feet, probably about 5, 000 acre-feet. Estimates for the
remaining years are based on the number of wells considered to be in
operation during that year and on partial reports of pumpage. Table 17

47
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Table 17.--Estimated pumpage, 1950-65

(All estimates rounded to two significant figures)

Gross Net 1/ Cumulative
Year pumpage _pumpage— net pumpage
1950 300 ' 220 220
1951 600 ' 450 670
1952 800 | 600 1,300
1953 sgo0 600 1,900
1954 800 | 600 2,500
1955 1,000 | 750 3,200
1956 1,000 o 750 4,000
1957 1,200 900 4,900
1958 a 1,200 900 5,800
1959 a 1,800 1,400 7,200
1960 2,400 1,800 9,000
1961 b 6,100 ! 4,600 14,000
1962 b11,000 i 8,200 22,000
1963 b9,700 7,300 29,000
1964 b12,000 - 1 9,000 38,000
1965 16,000 12,000 50,000
Totals (rounded)67,006 50,000 50,000

1. Net pumpage is assumed to be 75 percent of gross puﬁpage.
a. Inventory by office of Nevada State Engineer.
b. Based principally on erop inventories (table 16).

c. Based prinecipally on pumpage inventory by the author.

-49-
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lists the gross pumpage, net pumpage, and cumulative net pumpage for
the period 1950-65,

Effects of Pumping on the Ground-Water System

Effects on Natural Conditions

Prior to any development the ground-water system over the long
term was in a state of dynamic equilibrium, where recharge equaled
discharge and the quantity of water in storage remained constant. Pump-
ing creates an imbalance in the system, where total discharge (natural
discharge plus net pumpage) exceeds the recharge. Consequently, water
is pumped from storage and water levels decline until natural discharge
is reduced sufficiently to bring the system to a new equilibrium, where
recharge equals a reduced natural discharge (sometimes to zero) plus
net pumpage., However, if net pumpage exceeds the predevelopment
natural discharge, water levels will decline indefinitely and a new
eqguilibrium will never be reached,

Effects of Specific Developments

The amount by which water levels will dechne in any given place
is dependent on the quantity of water pumped in relation to the quantity
of natural discharge, the distance from the area of pumping to areas of
natural discharge, the degree to which pumping is localized, and the
coefficients of transmissibility and storage. Development in the South
Diamond subarea is: (1) distributed asymmetrically with respect to the
area of natural discharge, (2) concentrated in a localized area, and
(3) at least 10 miles away from any area where an appreciable quantity
of natural discharge may be salvaged (the distance is based on the area
with the highest concentration of pumping, T. 21 N., R, 53 E. ).

These three conditions indicate that, regardless of the purnping
rate, a great deal of water must be withdrawn from storage and water
levels lowered appreciably before any new equilibrium is possible.
Figure 11 shows the long-term effects of three rates of pumping on the
natural system. The distribption of pumpiag in felation to the area of
natural discharge, as shown, is similar to that which exists in the South
Diamond subarea,

The extent to which various pumping rates in the South Diamond
subarea will eventually affect conditions in the North Diamond subarea
may be estimated approximately from figure 12, which shows the area
of ground-water development and the cumulative natural discharge from
the vicinity of the pumping area to the northern end of the valley. In
estimating the areal extent of pumping effects, it must be realized that
the natural discharge in the southern area would not be completely
eliminated before the area to the north is affected. For example, if
equilibrium conditions were approached for a net pumping rate of

-50-
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Area of ground-
water development

Approximate volume of
dewatered material as a
new equilibrium is
approached in case 1

Area of
natural
discharge

Approximate volume of
dewatered material as a
new equilibrium is

approached in case 2

CASE 1—Annual pumpage is less than average

annual recharge and natural discharge

Water is pumped from storage and water levels decline until
natural discharge is reduced by an amount equal to the rate of
pumping. A local depressicn develops in the pumping area.

A slight reversed gradient from parts of the area of natural
discharge toward the pumping area may develop; however, natural
discharge continues at a reduced rate

CASE 2—Annual pumpage equals average annual

recharge and natural discharge

Water is pumped from storage and water levels decline until
natural discharge is eliminated. Water levels continue to drop at
a reduced rate until a slight reversed gradient is established
toward the pumping area allowing all recharge to flow toward and
ultimately be discharged by pumping

No equilibrium is possible in
in case 3. Water levels will
decline and water will be
withdrawn from storage as
long as pumpage exceeds
recharge

CASE 3—Annual pumpage exceeds average annual

recharge and natura! discharge

Water is pumped from storage and water levels decline
throughout the area. When natural discharge is eliminated,
the rate at which water is pumped from storage about equals the
amount by which pumpage exceeds recharge to the area. Water
levels will continue to deciine until pumpage is decreased or
terminated because of (1) increased lifts and costs or (2) a
deterioration in water quality

Figure 11.—Long-term effects of three rates of pumping on the ground-water system
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Figure 12.—Location of major ground-water development with respeét’to the distribution of natural discharge in 1965
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12,000 acre-feet per year in the South Diamond subarea (estimated
1965 rate, table 17), then the natural discharge in Tps. 22 and 23 N,

- would be greatly reduced while di
of T. 25 N. would be reduced pro

scharge in T, 24 N, “and possible parts
gresswely, but to a lesser extent. The

 total reduction in natural discharge eventually ‘would equal 12,000 acre-

feet per year, and the conchtmns

of Case I in flgure 11 wauld be achleved.

Changes in Water Quahty

In hydrolaglcally* closed basins, t

water generally deteriorates with

the chemxcal quality of pumped

time, This change is attributed to

{1) the reversal of natural gradxems which may cause water of poor
quality to flow into the pumping area from beneath the playa, and (2)

an unfavorable salt balance caused by the recycling of irrigation water -
in the area of pumping. The effects of both of these processes are
lessened by mixing with locally derived water of good quality so con-
siderable pumping may be required before changes in water quality will

cause significant reductions,

* The problem of an unfavor

able salt baiam:e in time may pose a

‘threat to the future of the existing grcund»-water development. As

pclnted out by Hem (Halpenny and

"It has long been r

chers, 1953, p. 149)

acc:gnmeﬂ that 1f an zrrigatmn pr0-.

ject is to be permanently successful it must be so designed
and operated that the drainage leaving the area of irrigation
carries off the accumulating soluble salt from the whole area.

Ideauy, the amount of mineral ma.ttem

~should at least be Eqmvale

in the irrigation water supply and from other s&urces.
1s essentlally the prmcxpai of salt balanc:e. !

that must be removed

nt to the amount erﬂ:arlng the area
This

Drainage from the South Daammnd subarea under z:zamral ccndwmns

was by subsurface flow toward the playa. As natural gradients are re-
versed b’y’ pumping, drainage from the area will be eliminated and salts
which are not removed by crops or wind action will remain either in the
soil or in that part of the irrigation water which returns to the zone of
saturation. Soluble salts are continually being brought into the area,
either in ground water or infertilizers. This results in an unfavorable
salt balance and, over the long term, an insidious but cumulatxve dé*,

, ‘termratmn in the quahty Qf the pumpeci water. - e s -

' The Nonequilibrium 'ConaiébiOn :

Water-Level Declme SaEET ey

Rate. —-—Davelepment along the east s1de of the valley in Tps. Zl
~and 22 N. has exxsted since the early 1950'3, however, the area Of

-5l
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heaviest pumping, 'T. 2L N,, R, 53 E., was not developed to any degree
until 1958,  The hydrographs in figure 13 show the effects of the duration .
~and extent of development on the magnitude and rate of water-level decline .
_in three wells over periods of 16 to.18 years. Hydrographs of wells 22/54~
~10ac and 22/54-33dd, on the east side of the valley, show a nearly constant
~decline since 1950. In well 21/53= Ech, near the center of the most
heavily pumped area, water levels did not begin to drop appreciably until
1958, but since then have declined moze rapidly than in the wells on the
east side of the valley. The pronocunced annual fluctuations shown since
1960 are the result of seasonal pumping, . \

Well 22/54-10ac is in the extreme southeastern part of the
natural-discharge area. The lowering of water levels in that area in-
dicates that small local reduction in natural discharge is occurring;
however, no large-scale reduction will occur until water, levels begin
to decline in the main area of natural discharge some 5 to 6 rmles
" farther morth. - .= ... - oo it T e »

Figure 14 is a diagrammatic cross sectmn showmg the ovarall
water-level decline for one year in the most heavily pumped part of the
developed area. It was constructed by projecting the net changes for one
year, spring 1965 to spring 1966, in some 16 seleeted wells onto a north-
south section through the approximate center of the most heavily pumped
area. -Additional pumping occurred some 4 to 6 miles east of the line of
section, in T. 22 N., R. 54 E., but the effect on obsarvatmn wens in the .
center of the valley was neghgxble. e : ;

; The rate Df water-level declme :m the centra.l pa:rt cf the pumped
area is somewhat irregular, but averages l. 5 to. 2. feet per year, where-
as the rate of decline in wells outside of the pumped area decreases with
distance from the pumped area. The net change -distance relatmnsth
~ suggested is similar to the drawdown-~distance relationship obtained from
- the cone of depression of a single pumped well, - On the basis of this
similarity, increases in the rate of pumping. may' produc& mcderately
large increases in the rate of water-level decline beneath the pumped
area with progressively smaller mcrea.ses in. the ra.te of water level
decline with mcreasmg distance from the pumping area.

‘ Nfet change, 1950 éé --Cantours drawn chr the high watar levels
in the spring 1966 in the South Diamond subarea are shawn m flguxe 15,
In the developed area, water levels are substannally 1ower t‘nan those
~ shown for the spring of 1950 on plate s The area in w}nch wa.ter levels

two maps and extrapolated from changes ohserved in mdwzdua.l wells
having shorter records. Figure 16 shows the net decline in water levels
from sprmg 1950 to sprmg 1966.

The maximuam. change; noted was 12 2 ieet in well 21/53 36dec,
The area of maximum change does not coincide exactly with the area of
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heaviest pumping. It is offset slightly toward the Diamond Mountains

and is attributed in part to fine-grained lenses in the valley fill which
cause semiconfined conditions under the southeast part of the developed
area. In most of the developed area the net change is between 5 and 10

. feet. At the extreme northeastern end of the developed area, in T. 23 N.,
R. 54 E, (fig. 16), no substantial pumping has occurred and no measurable
change in water levels was noticed,

Storage Dapletmn as Df Spnng 1966

Water that has been removed from stcrage by pumping during the
l6-year period, spring 1950-spring 1966, was estimated by the same method
used to determine the recoverable storage in the upper 100 feet of saturated
valley £:11. For purposes of estimating the depletion the specific ywlds for
the upper 100 feet of saturated valley fill shown on figure 7 are considered
to be roughly equivalent to those of the thinner interval dewatered during
the 16-year period., The volume of the dewatered interval was determined
from the net water-level declines shown in figure 16,

Table 18 shows an estimated storage depletion of 60,000 acre~feet.
That value is larger than, but on the same order of magmtude as, the
estimated total net pumpage of 50, 000 acre-feet for the 16 years, 1950-65
(table 17). Under ideal conditions, these quantities should be equal, be-
cause the area of net change (fig. 16) has not yet salvaged any appreciable
. quantity of natural discharge, which indicates that virtually all pumpage
has been from storage. The difference of 10, 000 acre-feet, or about 18
percent, in these two estimates is attributed to inaccuracies in the assump-
tions 'made, to a tirme lag in the draining of finer grained deposits, to a
time lag in the return of recirculated water to the zone of saturation, and
to water-level declines in some wells that may represent changes in
pressure head rather than actual storage depletion,

Ground-Water Budget;:, 1950-66

Table 19 summarizes the effects of 16 years of pumping on the
hydrologic system, a period of nonequilibrium conditions. Virtually all
the change has occurred in the South Diamond subarea. When all the re-
charge to the valley-fill reservoir during the l6-year period is compared
to all the discharge, a net loss of approximately 48, 000 acre-feet, or
3,000 acre-feet per year, is noted, If all estimates are correct, the net
loss of 48, 000 acre-feet (budget item 3) should equal the estimated net
storage depletion of 60, 000 acre-feet (budget item 4), which was computed
independently. - The imbalance between methods of 12, 000 acre-feet, which
is only a little more than 2 percent of the recharge or discharge, is attri-
buted largely to errors in estimates of net pumpage and storage depletion,
In the event that the larger estimates of recharge from precipitation,
inter-basin flow, and natural discharge, which were computed for the

long-term average, are not representative of or irmposed some change on
the system for the period 1950-60, the budget may be even more in error,
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Table 18.--Estimated net storage depletion for the

- 16wyear period 1950-66

,‘ Volume ~
Net change dewatered Average  Storage
) (feet) Area (acre- specific yield  depletion
Range Average (acres) fee;) i r(peraent) (acre~feet)
0 to 5 1 14,000 14,000 20 2,800
1 su00 51,000 125 6,400
1 11,000 11,000 7.5 820
5 to 10 7 19;000’ 130,000 20 26,000
| g 9,600 67,000 - = 12.5 8,400
7 4,600 32,000 V7}5"( - 2,400
Greater than 10 11 4,600 51,000 20 10,000
1 1,é00» 21,000 v'iz.ﬁ o 25500
1 200 2,200 7.5 160

Totals (rounded) a 3.3 116,000 380,000

60,000

a. Average weighted water-level decline.

.54
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Table 19,--Ground-water budget, in acre-feét;«fOffnoneqpilibrium

conditions in Diamond Valley, 1950-66

’(All values estimated, as described in text)

Average

DIFFERENCE BETWEEN METHODS: (3) - (4)

1/ , 16-yeaf
Budget item= period  anmnual
RECHARGE :
Precipitation (table 6) 336,000 21,000
Inflow at Devils Gate (p. 21) 2,400 150
Subsurface inflow from Garden Valley (table 7) 144,000 9,000
Total (rounded) (1): 482,000 30,000
 DISCHARGE:
Evapotranspiration (table 8) 480,000 30,000
Net pumpage (table 17) 50,000 3,100
Total (rounded) (2): 530,000 33,000
IMBALANCE (3): (1) - (2) -48,000  -3,000
STORAGE DEPLETION (table 19) (4): -60,000  -3,800
12,000 8OO

1. -All items, except pumpage and storage depletion, based on long-term

average rather than for period 1950-66.
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. THE AVAILABLE GROUND-WATER SUPPLY

The available \ground-water supply in Diamond Valley can be .
expressed in several ways: (1) the natural yield, which is provided by
the springs, pr1nc1pa11y in the North Diamond subarea: {2) the perennial
yield, or the maximum amount of salvable natural discharge; {3) storage
“depletion, which is sometimes reférred to as the "one-time reserve';
“and (4) the pos sible future development and its relation to the avallable
supply. These are discussed in the following sections,

Natural Ground-Water Yield

The large springs, principally in the North Diamond subarea
{pl. 2), provide a natural ground-water supply of about 8,400 acre-feet
per year (table 9). For many years most of the discharge has been used
to irrigate hay, natural pasture, alfalfa, and native grasses. Because
of the relatively uniform flow throughout the year and because of the short
growing season, only about a third of the total spring discharge is put to
beneficial use, The bulk of the flow is consumed largely by nonbeneficial
evapotranspiration in areas of phreamphytes downstream from the sprmg
' outlets.

In time, as the effects of ground-water development begin to re-
duce natural discharge, the spring flow probably will begin to decrease.
If ranchers eventually drill wells and pump in this area, the spring flow .’
can be expected to decrease more rapidly.

Ferennial Yield

The perennial yield of a ground-water reservoir may be defined
as the maximum amount of water of usable chemical quality that can be
withdrawn and consumed econommally each year for an indefinite period
of time. If the perennial yield is continually exceeded, water levels will
decline until the ground-water reservoir is depleted of water of usable
guality or until pumping lifts become uneconomical to maintain, Peren-
nial yield cannot exceed the natural recharge to or discharge from the
reservoir., Moreover, the perennial yield ultimately is limited to the
maximum amount of natural discharge that can'be economically salvaged
for beneficial use.

Table 6 shows that the estimated average annual recharge to the
ground-water reservoir is 30, 000 acre-feet, and table 8 shows that the
average annual discharge is the same. Thus, with an ideal distribution
of pumping so as to salvage all natural discharge and with no deteriora-
tion in water quality, the perennial yield of the valley-fill reservoir also
is approximately 30, 000 acre-feet, .
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The estimated nmet pumpage in 1965 was 12,000 acre-feet (table 17),
which is considerably less than the estimated yield. However, from 1960
to 1965, net pumpage increased from 1,800 to 12,000 acre-feet, or at an
average rate of about 2,000 acre-feet per year. If this rate should con-

_ tinue, net pumpage would equal the perennial yield by about 1975. More-
over, because permits to pump nearly 150,000 acre-feet per year have
been granted in this same ‘area, the rate of increase might be acecelerated
and the yield equaled even sooner. Eventually it could be greatly exceeded.

i The maximum amount of natural discharge that can be salvaged by
pumping in the general area of development in 1966 in the South Diamond
‘subarea (fig. 12) will be governed by the rate at which pumping lifts be-
come uneconomical to maintain or at which a significant influx of poor-
quality water from the playa area might occur. Becduse of the unfavorable

© distribution of pumping with respect to salvage of natural discharge, lifts
in much of the developed area would have to increase substantially over
those in 1966 to salvage even an amount of natural discharge equal to the
estimated net pumpage of 12,000 acre-feet in 1965. Figure 12 shows that
all natural discharge in Tps. 22 and 23 N,, Rs. 52, 53, and 54 E., and
about 10 percent of that in T. 24 N., Rs. 52, 53, and 54 E. would have

‘to be salvaged to equal this pumpage. The northernmost salvage would

be some 15 miles north of the area of concentrated pumping in T. 21 N,

R. B3I E, i 5l o S G

Sustained annual pumping much in excess of 12,000 acre-feet per
yvear would produce accelerated rates of water-level decline in the pumped
area, and any new equilibrium (fig. 11, Case I) probably could not be attained
before lifts would become uneconomical to maintain. Thus, pumpage much
in excess of 12,000 acre-feet per year in the area of development in 1966
probably will lead to & paradox, common in Nevada valleys; a condition
of local overdraft in the South Diamond subarea, while more than 15,000
acre-feet per year goes to waste in the North Diamond subarea. '

Stnraga,Deylatigéjn

' The quantity of storage depletion necessary before the hydrologic
system can attain a new equilibrium at a rate of pumpage equal to or less
“than the perennial yield is dependent ‘primarily upon the distribution of
punping with respect to natural discharge. With properly spaced wells
in or near the-area of natural discharge, the necessary storage depletion
becomes minimal, Conversely, the necessary storage depletion increases
“as pumping is moved away from the natural-discharge area or is asymmet-
rically distributed with respect to it. L -

In Diamond Valley the necessary storage depletion required to
reach a new equilibrium is difficult to predict, because of the many un-
known and variable hydrologic factors. Moreover, as previously men-

tioned, the unfavorable distribution of pumping with respect to natural
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discharge, as of 1965, probably will result in a local overdraft in the
South Diamond subarea long before a new equilibrium could be approached
with ‘a net pumpage equal to the perennial yield. Therefore, an example
is considered in terms of that storage depletwn necessary before the
systern can approach a new equilibrium where net pumpage equals 12, 000
acre-feet per year (the 1965 rate) from the general area of development
shown in. figure 12. Although this rate represents only 40 percent of the
~perennial yield, it may approximate the maximum amount of namral dis~
‘charge that can be economically salvaged by pumping in the South Diamond
subarea, The following assumptions are utilized to obtain an estimate:

{1} Pumpmg in the future weuld ccntlnu& to be cmnc:entrated in the same
general areas as in 1965 (fig. 12); (2) Net pumpage wml‘d continue at the
1965 rate of 12, 000 acre-feet per year; (3) A hydraulic gradient from the
playa toward the area of pumping would develop as equilibrium is
approached (fig. 11, Gase I); (4) The area affected would include most of
the valley fill south of T. 24 N., Rs, '52, 53, and 54 E. and some valley
~fill in the southern part of T. 24 N., Rs. 52, 53, and 54 E. (fig. 12)--2a
total of roughly 200, 000 acres; (5) The water~1evel decline would range
from about 10 feet in the playa area in T. 24 N., R, 53 E. to 200 feet at
the south edge of the pumped area in Tps. 19 and 20 N., R. 53 E., and
the weighted areal decline would be roughly 125 feet; and (6) The estimated
specific-yield distribution shown on figure 7 also would apply at depths
greater than the uppermost 100 feet Df saturatxon, a.nd is computed to
average a.bout 12 percent ' SRR

Unhzmg these assumptmns together thh the dxstrzbutxcfn of trans-
- rmsmblhty (fig. 3}, the storage dePletmn is compui;ed to be abcmt 3 m11hon
acre-feet, most of which would occur in the South Dlamemi subarea.
Figure 17 shows diagrammatically the effect on water levels of a. storage
depletion of this mapgnitude in the South Diamond subarea. The economic
significance of this large quantity is that locally water levels in the area
of development may be expected to decline as much as 200 feet below the
1965 levels (as much as 300 feet below land surface), if net pumpage were
held at about the 1965 rate of 12, 000 acreafeet. : Pumpmg at greater rates
would result in more rapid storage depletmn in the develcped area, causing
larger increases in the rate of water-level decline in the vicinity of the
pumping and smaller increases in the rate of decline near the area of
natural discharge. Moreover, if net pumpapge were held to 12,000 acre-
feet per year, the estimated 3 million acre-feet of storage would not be
exhausted for 300 to 400 years, dependmg on the rate at which natural
discharge would be salvaged: At that time water levels would stabilize,
‘and all the net pumpage of 12, 000 acre-feet per year would be supplled
by recharge moving chrectly to the pumpmg wells. i Lt

Future Pumpa,g—_e

The foregoing sections on yield indicate that large drawdowns will
result if pumping is restricted to the areas of development shown on
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figure 12. A local overdraft will occur in the South Diamond subarea
long before any new equilibrium is reached., Moreover, even without
any increase in net pumpage rate, pumping lifts locally could become
uneconomical to maintain within the next 10 to 20 years. =

As previously mentioned, permits to pump approximately 150, 000
acre-feet per year in Diamond Valley have been granted by the State.
" Thus, future utilization of existing permits will result in a massive local
overdraft and accelerated rates of water-level decline.
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- CONCLUSIONS

This second appraisal of the water resources of Diamond Valley
has led to the following conclusions regarding the adeguacy of supply,
effects of development, and types of data needed to refine the flow system
and response characteristics of the valley-fill reservoir:

1.

‘,;Al‘ll_vdevelopment\tc) date ahd all applica;ticns for £utm;é develop-

ment are in the South Diamond subarea--~total permits to pump
about 150, 000 acre-feet per year have been granted, This is
considerably in excess of the estimated perennial yield of

30, 000 acre~feet for Diamond Valley.

The estimated net pumpage in 1965 was 12, 000 acre-feet, or
less than half the estimated yield. Virtually all net pumpage
of record {1950-65), which totals an estimated 50, 000 acre~
feet, has been supplied from ground water in storage in the
South Diamond subarea.

Because the area of pumping is remote from areas of natural
discharge, storage depletion will continue for many years in
the future, An example demonstrated that if net pumpage
were held to only 12, 000 acre-feet per year, about 3 million
acre-feet of storage depletion would be required before

12, 000 acre-feet per year of natural discharge could be
salvaged, Water levels in the area of concentrated pumpage
(T. 21 N., R, 53 E,) would be drawn down as much as 200
feet below 1965 levels, The time required to reach the new
equilibrium would be from 300 to 400 years.

The rate of increase in estimated net pumpage from 1, 800
acre-feet in 1960 to 12, 000 acre-feet in 1965 suggests that
net pumpage may equal the perennial yield by 1975, Even

if the perennial yield is not exceeded, local overdraft is
likely to occur in the South Diamond subarea and water levels
locally may be drawn down below economic Ypumping lifts,

Pumping in the South Diamond subarea eventually should
decrease the natural discharge from springs in the North
Diamond subarea, which during the summer 1965 was largely
being used beneficially. In time, the discharge from springs
may have to be supplemented or replaced by pumping from
wells. Although more costly, this procedure would salvage
the large amount of water (about 6, 000 acre-feet per year)
now running to waste during the nongrowing season,

The cost of pumping will increase in about direct proportion
to the increase in pumping lift, provided that other fixed
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costs remain constant, To the extent possible, new or
replacement pumping should be s:.tua.ted farther north
near the playa, where the cost of pumping would be less
and where salvage of natural discharge would tend to re-
duce the rate of water-level decline. This in turn would
reduce the rate of pumping-cost increase,

7. The cduse-and-effect relations (pumpage versus the dis-
tribution and amount of water-level decline and associated
factors) for the l6-year period 1950-66 are first approxi-
mations developed from an estimated gross pumpage of
67, 000 acre-feet (estimated 50, 000 net pumpage). Future
refinements of these relations will require reasonably
accurate records of the annual pumpage, periodic water-
level measurements in most wells, preferably in the
spring before pumping begins, periodic discharge measure-
ments of the major streams and springs, and monitoring
the chemical quality of pumped water, Additional precipi-
tation stations on the valley floor and in the surrounding
mountains also would provide valuable data for refining
runoff and recharge estimates,

8. A reappraisal of Diamond Valley about in 1975, or sooner
if pumpage increases substantially, would be desirable to
evaluate the effects of pumping on the flow system, the
magnitude of the storage depletion, and the extent of any
overdraft that might then exist. Those findings would
provide the basis for timely decisions for the administra-
tion and management of the water resources of Diamond
Valley.

Numbering System f. v Wells and Springs

The numbering system for wells and springs in this report is
based on the rectangular subdivisions of the public lands, referenced to
the Mount Diablo base line and meridian, It consists of three units:
the first is the township north of the base line; the second unit, separa-
ted from the first by a slant, is the range east of the meridian; and
the third unit, separated from the second by a dash, lists the section
number followed by two letters that designate the quarter section, and
the quarter-quarter section, respectively. The northeast quarter of
a subdivision is designated by the letter a, the northwest quarter by
the letter b, the southwest quarter by the letter ¢, and the southeast
quarter by the letter d. Following the letters, a number indicates the
order in which the well or spring was recorded within the 10-acre sub-
division. For example, well 21/ 53-Lacl is the first well recorded in
the southwest quarter of the northeast quarter of sec. 1, T. 21 N., R.
53 E,, Mount Diablo meridian,
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Because of the limitation of space, wells and springs are identi-
fied on plates only by that part of the number which designates the sub- :
division of the section and, if two or more wells are in one subdivigion, .
the order in which the well or spring was recorded in that section.
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DWR Notice of Hearing re: Diamond | 06/29/2015| SR APP 659 | SR APP 665

4




Valley Hydrographic Basin

2SSRVLWLRQ WR 5HVS|07/02/2015| SR APP 666 | SR APP 676
Dismiss

Request for Review 07/14/2015| SR APP 677 | SR APP 679
Reply in Support of Motion to Dismiss 07/22/2015| SR APP 680 | SR APP 683
Petition for Curtailment in Diamond

Valley

Eureka County Comments on Propos 07/23/2015| SR APP 684 | SR APP687
Order Designating Diamond Valley as

CMA

Ex Parte Request for Immediate Stay| 08/03/2015| SR APP 688 | SR APP 704
Proceedings

(XUHND &RXQW\YV 5HV 08/10/2015| SR APP 705 | SR APP 707
Request for Immediate Stay of

Proceedings

Request for Review 08/12/2015| SR APP 708 | SR APP 711
5HVSRQVH WR 3HWLWL08/12/2015| SR APP 712 | SR APP 715
Request for Immediate Stay of

Proceedings

State Engineer Order 1263 08/21/2015| SR APP 716 | SR APP 717
Notice of State Engineer Order 1263 | 08/21/2015| SR APP 718 | SR APP 724
Letter toKristen Geddes regarding 08/24/2015| SR APP 725 | SR APP 732
Comments on Proposed Order

Designating Diamond Valley as CMA

Notice of Entry of Order 08/27/2015| SR APP 733 | SR APP 739




Motion to Strike a Portion of Eureka
&ERXQW\TV 1RWLFH RI ¢
Order 1263

10/07/2015

SR APP 740

SR APP 744

2SSRVLWLRQ WR 3HWL
Requesting Leave to File First
Amended Petition for Curtailment in

Diamond Valley

10/13/2015

SR APP 745

SR APP 752

-RLQGHU WR 2SSRVLW
Motion Requesting Leave File First
Amended Petition for Curtailment in

Diamond Valley

10/14/2015

SR APP 753

SR APP 755

5HSO\ LQ 6XSSRUW RI
Requesting Leave to File First
Amended Petition for Curtailment in

Diamond Valley

10/23/2015

SR APP 756

SR APP 792

Order Granting Leave to File First

Amended Petition

11/09/2015

SR APP 793

SR APP 794

Notice of Entry of Order

11/16/2015

SR APP 795

SR APP 799

Supplement to First Amended Petitior

11/19/2015

SR APP 800

SR APP 804

Verification of First Amended Petition

for Curtailment in Diamond Valley

01/27/2016

SR APP 805

SR APP 808

Notice of Entry of Order of Findings o
Fact, Conclusions of Law, and Order
Partially Granting Petition for Judicial

Review

02/22/2016

SR APP
1360

SR APP 1388

Notice of Entry of Order Granting in

07/20/2016

SR APP 809

SR APP 824




Part and Denying in Part Motion to
Dismiss First Amended Petition for

Curtailment in Diamond Valley

Case No. 71090/ erified Petition for
Writ, Document 20126135

08/23/2016

SR APP 825

SR APP 856

Letter from Eureka County to State
Engineer Requesting Postponement ¢

Hearing

08/23/2016

SR APP 857

SR APP 857

State Engineer Order Vacating Hearir

08/23/2016

SR APP 858

SR APP 859

Declaration of Mark Moyle in Support

of Answer to Writ

08/29/2016

SR APP 860

SR APP 865

Answer to Alternate Writ of Mandamu
and First Amended Petition for

Curtailment in Diamond Valley

08/30/2016

SR APP 866

SR APP 980

Answer to First Amended Petition for

Curtailment in Diamond Valley

09/14/2016

SR APP 981

SR APP 1009

Answer of Intervenor Ruby Hill Mining
Company, LLC and Joinder to Answe
to Alternate Writ of Mandamus and
First Amended Petition for Curtailmen
in Diamond Valley of DNRPCA

Intervenors

09/14/2016

SR APP 1010

SR APP 1015

Answer to First Amened Petition for
Writ of Mandamus

09/14/2016

SR APP 1016

SR APP 1046

(XUHND &RXQW\YV ORW
to First Amended Petition for

09/14/2016

SR APP 1047

SR APP 1081




Curtailment in Diamond Valley in

Excess of Page Limitations

Order to Provide CouReporter at 09/30/2016 | SR APP 1082 SR APP 1083
Show Cause Hearing

2UGHU *UDQWLQJ (XUH09/30/2016| SR APP 1084 SR APP 1085
Motion to File Answer to First

Amended Petition for Curtailment in

Diamond Valley in Excess of Page

Limitations

OrderRelocating Show Cause Hearin| 09/30/2016 | SR APP 1086/ SR APP 1087
to Eureka Opera House

6DGOHU 5DQFK //&YV |10/24/2016| SR APP 1088 SR APP 1129
to the First Amended Petition for

Curtailment in Diamond Valley

Notice of Entry of Order 10/312016 | SR APP 1130 SR APP 1139
State Engineer Ruling 6371 11/01/2016 | SR APP 1140 SR APP 1167
Notice of State Engineer Ruling 11/04/2016 | SR APP 1168 SR APP 1200
6371

Senate Bill No. 73 Committee on 11/17/2016 | SR APP 1201 SR APP 1207
Natural Resources

Supplemental Petition for Judicial 11/30/2016 | SR APP 1208 SR APP 1243
Review, Case No. G\1409204

Notice of Entry of Order Denying 12/05/2016 | SR APP 1288 SR APP 1298
(XUHND &RXQW\YV ORW

Reconsideration and Notice of Motion

,(OQWHUYHQRUVY $QVZH 02/10/2017 | SR APP 1244 SR APP 1252




of Mandamus and First Amended

Petition for Curtailment in Diamond

Valley

Nevada Appeal Article 03/22/2017 | SR APP 1253 SR APP 1254
(XUHND &RXQW\YV 0RWO03/31/2017| SR APP 1255 SR APP 1266
Show Causeéiearing and Notice of

Motion

5XE\ +LOO 0LQLQJ &R P 04/03/2017 | SR APP 1267 SR APP 1268
5HVSRQVH WR (XUHND

continue Show Cause Hearing and

Notice of Motion

6DGOHU 5DQFK //&YV (04/04/2017| SR APP 1269 SR APP 1279
Eureka County Testimony on AB 298| 04/04/2017 | SR APP 1280 SR APP 1284
Joinder to Motion to Continue Show | 04/13/2017 | SR APP 1285 SR APP 1287

Cause Hearing




ALPHABETIC INDEX TO

6$'/(5 5%1&+

[ [ SANSWERING BRIEF

DOCUMENT

DATE

BATES

Answer of Intervenor Ruby Hill Mining
Company, LLC and Joinder to Answe
to Alternate Writ of Mandamus and
First Amended Petition for Curtailmen
in Diamond Valley of DNRPCA

Intervenors

09/14/2016

SR APP 1010

SR APP 1015

Answer toAlternate Writ of Mandamusg
and First Amended Petition for

Curtailment in Diamond Valley

08/30/2016

SR APP 866

SR APP 980

Answer to First Amended Petition for

Curtailment in Diamond Valley

09/14/2016

SR APP 981

SR APP 1009

Answer to First Amended Petitidor

Writ of Mandamus

09/14/2016

SR APP 1016

SR APP 1046

$SSHOODQW (XUHND &
Brief, Case No. 61324

12/27/2012

SR APP 480

SR APP 560

Case No. 71090/erified Petition for
Writ, Document 20126135

08/23/2016

SR APP 825

SR APP 856

Declaration of Mark Moyle in Support

of Answer to Writ

08/29/2016

SR APP 860

SR APP 865

DWR Notice of Hearing re: Diamond

Valley Hydrographic Basin

06/29/2015

SR APP 659

SR APP 665
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Eakin Thomas E., 1962, Grourwiater
appraisal of Diamond Valley in Eurek:
and Elko Counties, Nevada: Nevada
Department of Conservation and
Natural Resources, Growwlater
Resourcefkeconnaissance Series

Report 6

02/1962

SR APP 3

SR APP 76

Eureka County Comnmés on Proposed
Order Designating Diamond Valley as
CMA

07/23/2015

SR APP 684

SR APP 687

Eureka County Testimony on AB 298

04/04/2017

SR APP 1280

SR APP 1284

(XUHND &RXQW\YV ORW
Show Cause Hearing and Notice of

Motion

03/31/2017

SR APP1255

SR APP 1266

(XUHND &RXQW\YV ORW
to First Amended Petition for
Curtailment in Diamond Valley in

Excess of Page Limitations

09/14/2016

SR APP 1047

SR APP 1081

(XUHND &RXQW\YV 5HYV
Request for Immediate Stay of

Proceethgs

08/10/2015

SR APP 705

SR APP 707

Ex Parte Request for Immediate Stay,

Proceedings

08/03/2015

SR APP 688

SR APP 704

11




Garside, Larry J, and Schilling, John |
1979, Thermal Waters of Nevada:
Nevada Bureau of Mines and Geolog
Bulletin 91; pp.2935, 9598

1979

SR APP 197

SR APP 208

Harrill, J.R., and Lamke, R.D., 1968,
Hydrologic Response to Irrigation
Pumping inDiamond Valley, Eureka
and Elko Counties, Nevada: State of
Nevada, Department of Conservation
and Natural Resources, Water

Resources Bulletin No. 35

1968

SR APP 77

SR APP 190

,(OWHUYHQRUVY $QVZH
of Mandamus and First Amended
Petition forCurtailment in Diamond

Valley

02/10/2017

SR APP 1244

SR APP 1252

Joinder to Motion to Continue Show

Cause Hearing

04/13/2017

SR APP 1285

SR APP 1287

-RLQGHU WR 2SSRVLW
Motion Requesting Leave to File First
Amended Petition foCurtailment in

Diamond Valley

10/14/2015

SR APP 753

SR APP 755

Letter from DWR re: Request for
Adjudication

02/10/2015

SR APP 647

SR APP 647

Letter from Eureka County to State
Engineer Requesting Postponement ¢

Hearing

08/23/2016

SR APP 857

SR APP 857

12




Letter to Kristen Geddes regarding | 08/24/2015| SR APP 725 | SR APP 732
Comments on Proposed Order

Designating Diamond Valley as CMA

Letter to State Engineer re: Request f 06/11/2014 | SR APP 581 | SR APP 582
Adjudication of Big Shipley and Indiar

Camp Springs

Motion to Dismiss Petition for 06/03/2015| SR APP 648 | SR APP 654
Curtailment in Diamond Valley

Motion to Strike a Portion of Eureka | 10/07/2015| SR APP 740 | SR APP 744
&ERXQW\TV 1RWLFH RI ¢

Order 1263

Nevada Appeal Atrticle 03/22/2017| SR APP1253 | SR APP 1254
Notice of Entry of Order 08/27/2015| SR APP 733 | SR APP 739
Notice of Entry of Order 11/16/2015| SR APP 795 | SR APP 799
Notice of Entry of Order 10/31/2016 | SR APP 1130 SR APP 1139
Notice of Entry of Order Denying 12/05/2016 | SR APP 1288 SR APP 1298
(XUHND &RXQW\YV ORW

Reconsideration and Notice of Motion

Notice of Entry of Order Granting in | 07/20/2016| SR APP 809 | SR APP 824
Part and Denying in Part Motion to

Dismiss First Amended Petition for

Curtailment in Diamond Valley

Notice of Entry of Order of Findings of| 02/22/2016 | SR APP SR APP 1388
Fact, Conclusions of Law, and Order 1360

Partially Granting Petition for Judicial

Review

13




Notice of State Engineer Order 1263 | 08/21/2015| SR APP 718 | SR APP 724
Notice of State Engineer Ruling 11/04/2016 | SR APP 1168 SR APP 1200
6371

2SSRVLWLRQ WR 3HWL|10/13/2015| SR APP 745 | SR APP 752
Requesting Leave to File First

Amended Petition for Curtailment in

Diamond Valley

2SSRVLWLRQ WR 5HVS|07/02/2015| SR APP666 | SR APP 676
Dismiss

2UGHU *UDQWLQJ (XUHO09/30/2016| SR APP 1084; SR APP 1085
Motion to File Answer to First

Amended Petition for Curtailment in

Diamond Valley in Excess of Page

Limitations

Order Granting Leave to File First 11/09/2A5 | SR APP 793 | SR APP 794
Amended Petition

Order Relocating Show Cause Hearir| 09/30/2016 | SR APP 1086 SR APP 1087
to Eureka Opera House

Order to Provide Court Reporter at | 09/30/2016 | SR APP 1082 SR APP 1083
Show Cause Hearing

Permit No. 34561 09/20/1978| SR APP 195 | SR APP196
Petition for Judicial Review, CV 1503| 03/13/2015| SR APP SR APP 1358
213 1353

Petition for Judicial Review, G\f409 | 09/12/2014| SR APP SR APP 1309
204 1299

Reply in Support of Motion to Dismisg 07/22/2015| SRAPP 680 | SR APP 683
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Petition for Curtailment in Diamond

Valley

5HSO\ LQ 6 XSSRUW R |10/23/2015| SR APP 756 | SR APP 792

Requesting Leave to File First

Amended Petition for Curtailment in

Diamond Valley

Request for Review 07/14/2015| SR APP 677 | SR APP 679

Request for Review 08/12/2015| SR APP 708 | SR APP 711

5HVSRQVH WR 3HWLWL08/12/2015| SR APP 712 | SR APP 715

Request for Immediate Stay of

Proceedings

5XE\ +LOO 0OLQLQJ &RP 04/03/2017 | SR APP 1267 SR APP 1268

5HVSRQVH WR (XUHND

continue Show Cause Hearing and

Notice ofMotion

Sadler Ranch Opening Brief 02/13/2015| SR APP SR APP 1352
1310

6DGOHU 5DQFK //&YV (04/04/2017| SR APP 1269 SR APP 1279

6DGOHU 5DQFK //&YV |10/24/2016| SR APP 1088 SR APP 1129

to the First Amended Petition for

Curtailment in Diamond Valley

Senate Bill No. 73 Committee on 11/17/2016| SR APP 1201 SR APP 1207

Natural Resources

Shipley Springs Flow Data 06/17/2015| SR APP SR APP 1359
1359
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Smith, Dwight L., September 11, 2011 09/11/2013| SR APP 561 | SR APP 580
Shipley Hot Spring Historic and Curre

Discharge, and Evidence for Impact

Flow Due to Groundwater Pumping in

Diamond Valley, Eureka County,

Nevada.

State Engineer Order 1263 08/21/2015| SR APP 716 | SR APP 717
StateEngineer Order 541 12/22/1975| SR APP 191 | SR APP 192
State Engineer Order 717 07/10/1978| SR APP 193 | SR APP 194
State Engineer Order 809 12/01/1982| SR APP 381 | SR APP 382
State Engineer Order 813 02/07/1983 | SR APP 383 | SR APP 383
State Engineer Ord&facating Hearing | 08/23/2016| SR APP 858 | SR APP 859
State Engineer Ruling 6290 08/15/2014| SR APP 583 | SR APP 646
State Engineer Ruling 6371 11/01/2016 | SR APP 1140 SR APP 1167
Supplement to First Amended Petitiof 11/19/2015| SR APP 800 | SR APP 804
Supplemental Petition for Judicial 11/30/2016| SR APP 1208 SR APP 1243
Review, Case No. CG\1409204

Transcript of Hearing befotbe State | 03/19/2009| SR APP 384 | SR APP 479
Engineer, State of Nevada, Departmeg

of Conservation and Natural Resourc

Division of Water Resources,

Wednesdayiarch 19, 2009Eureka,

Nevadaln the Matter of Concern Re:

Eureka County, Nevada.

Transcript of Proceedingd the 05/241982 | SR APP 209 | SR APP 380
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Hearingbeforethe State Engineer, Stal
of Nevada, Department of Conservati
and Natural Resources, Bion of
Water Resources, Monday, May 24,
1982, District Courtroom, Eureka
County Courthouse, Eureka, Nevada,
the Matter of Evidence and Testimony
Concerning Possible Curtailment of
Pumpage of Ground Water in Diamor|

Valley, Eureka County, Nevada.

United States Department of the
Interior, Geological Survey, Water
Resource division, September 1961,
Field Notes of Shipley Spring

Discharge, Eakin and Winchester

1961

SRAPP 1

SR APP 2

Verification of First Amended Petition

for Curtailment in Diamond Valley

01/27/2016

SR APP 805

SR APP 808

Verification of Petition for Curtailment

in Diamond Valley

06/11/2015

SR APP 655

SR APP 658
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CERTIFICATE OF SERVICE

Pursuant toNRAP 25(c) | hereby certify that | am an employee of
TAGGART & TAGGART, LTD., and that on this date | served, or caused to be

served, a true and correct copytiué foregoing documenas follows:

[ X ] By ELECTRONIC DELIVERY, viaWKH &RXUWYV HOHFWURC

system
Justina A. Caviglia, Esq. Karen A. Peterson, Esq.
IHYDGD $WWRUQH\ *HQ Willis M. Wagner,Esq.
100 N. Carson St. Allison MacKenzie, Ltd.
CarsonCity, NV 89701 400 N. Division St.
licaviglia@ag.nv.qoV Carson City, NV 89703
kpeterson@allisonmackenzie.com
wwagner@allisonmackenzie.com
TheodoreBeutel,Esq. DebbieA. Leonard, Esq.
Eureka County District Attorney McDonald Carano Wilson LLP
701 S. Main St. 100 W. Liberty St., 10Floor
P.O. Box 190 P.O. Box 2670
Eureka, NV 89316 Reno, NV 89505
[tbeutel@eurekacounty.gov [dleonard@mcdonaldcarano.com
Alex J. Flangas, Esq. Robert W. Marshall, Esq.
Holland & Hart LLP Gregory H. Morrison, Esq.
5441 Kietzke Lane,” Floor Parsons Behle & Latimer
Reno, NV 89511 50 W. Liberty St., Ste. 750
laflangas@hollandhart.com Reno, NV 89501

rmarshall@garsonsbehle.cplm
gmorrison@parsonsbehle.com

DATED this17" day of April, 2017.

/s/ Sarah Hope
Employee of TAGGART & TAGGART, LTD.
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