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Figure 1.1. Graph showing trends in measured groundwater levels and annual precipitation totals.
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Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.3. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.4. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.5. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.

Well water—level elevation, in feet above

National Geodetic Vertical Datum 1929



Cumulative licensed groundwater withdrawals,

Annual minimum water level Annual median water level

Annual maximum water level

Precipitation

2,790

2,785

2,780

2,775

2,770

2,765

Sen's Slope = -0.178 -0.166 -0.153 0.107
A Well TD-76B Mann-Kendall p-value = 0.000 0.001 0.002 0.057 Aquifer: Ogallala
40_|'"'|""|""|""|""| T T T T T T T
Explanation
ﬁ —— Annual total precipitation
Q —— Locally estimated scatterplot smoothing curve for annual precipitation
= 30 .
< Well water level .1.“\“
c
g o - -~~.\ ,\‘.. .
% \.q \//\ N \
5 20rF =~ as
(5}
2 - ... .‘\' 1 3
s \/ \/ \/ VA 8
= c
§ .
IS 10 |
>
c
C
<
0 C 1 1 1 " " 1 1 1 1 1 1 1 1 1 1
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
B
LN L R R I R S R B AL B R R B B R | T T T T T T T
120 |k Explanation
Withdrawal within 0.5 mile
s 100 F = = Withdrawal within 1 mile
= Withdrawal within 2 miles
3 Withdrawal within 3 miles
2 80 - = Withdrawal within 4 miles
= —— Withdrawal within 5 miles
@ 60
s =
=}
3 40
£
20
ok | | | — | | | ot s e e e e e e T s e e
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Water year
Figure 1.6. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.7. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.8. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.9. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.10. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.11. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.12.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.

Well water—level elevation, in feet above
National Geodetic Vertical Datum 1929



Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = 0.038 0.046 0.050 0.105
A Well TD-76I Mann-Kendall p-value = 0.055 0.013 0.002 0.057 Aquifer: Ogallala
40'IIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'2,735
Explanation
ﬁ —— Annual total precipitation
Q —— Locally estimated scatterplot smoothing curve for annual precipitation 41 2,730
= 30 «  Well water level
5
E 1 2,725
% 20 |
o
s 4 2,720
<
S
—_ 10 -
g 4 2,715
C
<
0 C 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " ] 2’710
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
80_|''''|''''|"''|''"|''''|''''|"''|'"'|""|""|""|""|"_
Explanation

Withdrawal within 0.5 mile |

= = Withdrawal within 1 mile
Withdrawal within 2 miles
Withdrawal within 3 miles

- =+ Withdrawal within 4 miles

Cumulative licensed groundwater withdrawals,
in cubic feet per second

a0 L —— Withdrawal within5miles | L a e imim === i
20 E
= - o K ol S S
0 C 1 " " " " 1 " " " " ﬁl " " " " 1 " " " " I‘ " " .'- .'- Ir " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 " " " " 1 7
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Water year

Figure 1.13.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.14. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.16. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.17.  Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.18. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.19. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.20. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.21.

Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.22.  Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.23.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.24.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.25.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.26.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.27.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.28.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.29.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.30. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.31. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.

Well water—level elevation, in feet above
National Geodetic Vertical Datum 1929



Cumulative licensed groundwater withdrawals,

Annual minimum water level Annual median water level Annual maximum water level Precipitation

Sen's Slope = 0.143 0.140 0.100 0.039
A Well MT-78A Mann-Kendall p-value = 0.017 0.037 NaN 0.598 Aquifer: Arikaree

40'IIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 2,580

Explanation

ﬁ —— Annual total precipitation
Q —— Locally estimated scatterplot smoothing curve for annual precipitation
= 30 ¢ Well water level 2570
£ -
g L R
g S I 3/,'3'- LS
g 20 So % < 2,560
g Y.\
[=% s ®g
E .’o..
<] - o L )
s 10 f . 2,550
>
c
C
<

0 C 1 1 1 1 1 1 1 1 1 1 1 1 1 2'540

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

B

10 [ T T T T T T T T T T T T T

Explanation

= O Withdrawal within 0.5 mile
8 = = Withdrawal within 1 mile
o Withdrawal within 2 miles
5 6 I Withdrawal within 3 miles
g - =+ Withdrawal within 4 miles
K} —— Withdrawal within 5 miles
Q 4r
o
>
o
£

2 -

0 C 1 1 1 1 1 1 1 1 1 1 1 1 1

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Water year

Figure 1.32.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.33.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.34.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.35. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.38.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.

Well water—level elevation, in feet above
National Geodetic Vertical Datum 1929



Cumulative licensed groundwater withdrawals,

Annual minimum water level

Annual median water level

Annual maximum water level

Precipitation

2,900

2,895

2,890

2,885

2,880

Sen's Slope = 0.015 0.015 0.023 0.209
A Well RST 4 Mann-Kendall p-value = 0.333 0.590 0.322 0.019 Aquifer: Ogallala
40 [ T T T T T T T T T T T T T T T T T T T T T T T T T
Explanation
ﬁ —— Annual total precipitation
Q —— Locally estimated scatterplot smoothing curve for annual precipitation
= 30 «  Well water level .
<
S
8
% 20 |
(3
g
T
S
IS 10 |
>
c
C
<
0 C 1 1 1 1 1 1 1 " " 1 1 1 1 1 1
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
B
10 [ T T T T T T T T T T T T T T T
Explanation
= O Withdrawal within 0.5 mile
8 Withdrawal within 1 mile
o Withdrawal within 2 miles
5 6 I Withdrawal within 3 miles
g - =+ Withdrawal within 4 miles
K} —— Withdrawal within 5 miles
Q 4r
o
>
o
£
2 -
0 C 1 1 1 1 1 1 1 " " 1 1 1 1 1 1
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016
Water year
Figure 1.39.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.40. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.41. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.42.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.43. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.44. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.45. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.46. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.47. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.48. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.49. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.50. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.51. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.52.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Sen's Slope = 0.131 0.122 0.119 0.141
A Well RST 21 Mann-Kendall p-value = 0.001 0.008 0.008 0.031 Aquifer: Ogallala
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Graph showing trends in measured groundwater levels and annual precipitation totals.
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A Well RST 22 Mann-Kendall p-value = 0.076 0.152 0.018 0.034 Aquifer: Ogallala
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Graph showing trends in measured groundwater levels and annual precipitation totals.
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Sen's Slope = 0.194 0.189 0.259 0.173
A Well RST 23 Mann-Kendall p-value = 0.007 0.011 0.001 0.003 Aquifer: Ogallala
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Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.56.  Graph showing trends in measured groundwater levels and annual precipitation totals.
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Figure 1.57.  Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in
annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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Figure 1.58. Graphs showing trends in annual precipitation totals, trends in measured groundwater levels, and proximal groundwater withdrawals. A, trends in

annual total precipitation and measured groundwater levels; and B, proximal groundwater withdrawals, by year, within specified radii of observation well.
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