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Figure 1

Subbasin Boundaries and Surface Water Diversions - Upper Niobrara-White NRD
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Source: Nebraska Department of Natural Resources Water Rights Database




Figure 2
Annual Precipitation at Alliance, Chadron, and Harrison
By Year
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Source: High Plains Regional Climatic Center, University of Nebraska-Lincoln, Lincoln, NE.



Figure 3

National Land Cover Dataset
Northwest Nebraska

| National Land Cover Dataset Classification System Legend
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Source:

U.S. Geological Survey (USGS) and U.S. Environmental Protection Agency (USEFA)
1992 Landsat TM Data



Figure 4
Cropland Acres and Irrigated Acres
in Upper Niobrara-White NRD General Area* — 1969 to 1997

1969 1978 1987 1992 1997
Total Cropland 1,020215 | 971,857 | 1,038,654 | 1,028,134 | 1,017,896
Total Irrigated Cropland 102,584 | 184,071 234,666 237,707 250,078
Harvested Cropland 585,432 | 597,817 611,303 553,666 616,980
Harvested Irrigated Cropland 96,125 | 169,771 215,524 229,488 242,379
Corn for Grain and Wheat Production
Upper Niobrara-White NRD, 1969 and 1997
1969 1997
Corn for Wheat for Corn for Wheat for
Grain or Seed Grain Grain Grain
(Bushels) (Bushels) (Bushels) (Bushels)
Box Butte County 576,634 1,309,251 6,520,983 3,781,151
Dawes County 26,110 611,026 557,436 1,315,099
Sheridan County 324,356 576,569 3,455,817 1,844,016
Sioux County 272,187 65,117 1,930,956 270,842
TOTALS 1,199,287 2,561,963 12,465,192 7,211,108

Source: U.S. Department of Commerce, Bureau of the Census, Census of Agriculture, various years.

*A small portion of Sioux County is actually outside the Upper Niobrara-White NRD boundary. However, for
purposes of this table the entire county is included




Figure 5

Stream Network, Canals and Irrigation Wells - UNWNRD x
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Source: Nebraska Department of Natural Resources Ground Water Database




Figure 6

NIOBRARA RIVER AVERAGE GAGED ANNUAL FLOWS

State Line (1956-2002) 2,615
Above Box Butte Reservoir (1947-2002) 20,334
Below Box Butte Reservoir (1947-2002) 17,018
Diversion 7 Miles Below Box Butte Reservoir (1956-2002) (16,758)*
Near Gordon (1946-1994) 82,489

Acre feet/Year
Acre feet/Year
Acre feet/Year
Acre feet/Year

Acre feet/Year

*Include diversions by Montague Canal, Licthe Canal, Mirage Flats Canal, and Potmesil Canal.

Source: Nebraska Department of Natural Resources Stream Gaging Records



Figure 7

Average Flows of Niobrara River *
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Source: Nebraska Department of Natural Resources Stream Gaging Records
* Note: Figures for below Mirage Flats are estimates based upon diversion records and non-irrigation season reach gain measurements.
The 1996-2000 Figure for Gordon is an estimate.



Figure 8

Average Flows of Niobrara River
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Source: Nebraska Department of Natural Resources Stream Gaging Records
* Note: The Figure for below Mirage Flats is an estimate based upon diversion records and non-irrigation season reach gain
measurements.



Figure 9

Annual Flow of Niobrara River at
Wyoming-Nebraska State Line (#06454000)
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Source: Nebraska Department of Natural Resources Stream Gaging Records




Figure 10

Annual Flow of Niobrara River above Box Butte Reservoir
(#06454500)
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Source: Nebraska Department of Natural Resources Stream Gaging Records



Figure 11

30000

25000

20000

15000

10000

Annual Flow, acre-feet

5000

0

Annual Flow of Niobrara River below Box Butte Reservoir

(#06455500)
;\ | \\ N /\v/\
l Y
\/ Y
NV £\
V K\‘/V ——
N
1948-1975 awverage flow: 19522.68 AF
1976-2002 average flow: 14679.58 AF
1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998
Year

Source: Nebraska Department of Natural Resources Stream Gaging Records




Figure 12

Annual Flow of Niobrara River near Gordon
(#06457500)
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Source: Nebraska Department of Natural Resources Stream Gaging Records



Figure 13

Annual Flows of Niobrara River at Stateline and

above Box Butte Reservoir
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Figure 14
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Figure 15
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Figure 16
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Figure 17

Annual Diversions of Niobrara River Canals Between State Line
and Box Butte Reservoir
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Figure 18
Geology of the Upper Niobrara White Natural Resources District

Geology and Water Table  Source:
http://csd.unl.edu/general/gis-datasets.asp
The Conservation and Survey Division has
produced this product using what is thought
to be the most reliable information available
or reproduced the material asprovided. The
detail and precision of the interpretations
madeare according to accepted professional
standards and are dependant upon the
techniques, hardware, and/or software utilized.
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Figure 19

%Ll .
Legend
UNWNRD Boundary
County Boundaries
Ground Water Regions
E Hat Creek-White River Drainage
E Northern Panhandle Tablelands
Sand Hills The Conservation and Survey Division has produced this product using what is thought to be the most reliable information avaita
or reproduced the material as provided. The detail and precision of the interpretations made are according to accepted professional
Source: standards and are dependant upon the techniques, hardware, and/or software utilized. Source map was provided by Nebraska

http://csd.unl.edu/general/gis-datasets.asp  Department of Health. Groundwater 'region' is an interpreted term. CSD has a similar map done in 1968 by Eugene Reed at 1:500,000.




ALTITUDE (FEET)

Pierre Shale

Figure 20

Snake Creek

Sand Hills

ALTITUDE (METERS)

Verhicatl exaggerotion x 106

A 8' South Dakota C'

m

Wyoming

T ;

A B Colorado C

Source: Swinehart, J.B. et al., 1985

1 Quaternary deposits

m Phocene deposits

F ] =
i, * .1 Ogailala Group

Arkaree Group

.52 Brule Formation

- Chadron Formation



ALTITUDE (FEET)

Figure 21

A % A'
L
sguru 5 L nonlzm
<
o > “~ L 3 wl ~
alyg o s S
O Q > o '2 -0
- . S ~ .

@ o Q . ) x| v
Olw ® . > ~ @
i 3 5 € s "‘

- qQ ~ =

o * % l € S =
. =t r— Q.h N _g
- B / I ]
- . <
\ 3
= Aot
o
S Fox Hills Formation a . -
v A o T s
Transition rone, Pierre Shale Pierre Shale
= o
. O
R Pierre Shale AL 1N i A s
3 =
L]
A 8' South Dakots C’
Source: Swinehart, J.B. et al., 1985
i
o T r E
[
£ |
= { 3 2wi:) Quaternary deposis Arkaree Group
0 .
? T\ o m Phiocene deposits %771 Brule Formotion
A B Colorado C

I - 4 Ogaltala Group - Chadron Formation

DAKOTA

ALTITUDE (METERS)



ALTITUDE {(FEET)

Figure 22

-
8 N i
SOUTH G 2
* * -
o o S B
-l
o1 > S NORTH
o | ] o _8
. o = <
-J - -
=
\ -—
o Pl Ry B
8- c L ow
g ' I W
= [ =
o -t EY =
. . - s . . . w
~| Tronsition Tt AR R AR R e v".;;fo Y s & a
zone, Pierre Sh | Sy . Xy 3
-
= I ,“’ Pierre br
Pierre Shale 1 l, Shale
o l l n
o
o 0%
-
A 8' South Dakota C'
Source: Swinehart, J.B. et al., 1985
£
= - e
[
£ l
; 5

T

A B Colorado C

1 Quaternary deposits

% Phocene deposits

F ] =
i, * .1 Ogailala Group

Ankaree Group
Brule Formation

- Chadron Formation



ALTITUDE (FEET)

Figure 23

-
c T « S ,
s v x C
SOUTH 8§ 3 Sand Hills ° NORTH
- g 3 . 3
g < ‘ a
2 ~ d & % A
s 3 v /[/[lﬁ%&xa AN =
1 0 3 MRl 700 //,/// // / /////’ ,
l * : IIIIII’II[IIIIIIIIIII’ ] ] ) l ‘ g
S
(o]
a2
2 3
O Pierre Shale N-obroro l Pierre Shate o
- J rDokom Group Be"'g:wp 1 L
E: 1
A 8' South Dakota C'
Source: Swinehart, J.B. et al., 1985
£
- e
£ |
> L 3 ; Quclernory deposiis Arkaree Group
T\ 0 m Phocene deposits 4 Brule Formation

A B Colorado C

I - 4 Ogaltala Group - Chadron Formation

(METERS)

ALTITURI.



o o o
o & = 2 2 2 3 5 8 a
I m ] = o = = o el b o
- " <+ o T o ™ 3 Mi nt My
=1 L ) L L L Az I 1 |
m LRI TR TR T LI D T T GO e P TP T T .:....,....
PR UEY 1EEH /
u
= o
PAAST LR ASAp —- m e
0 =
: r ¥ z
g = S
. 2
TR =
o IRIG-NOE Y. e * Xy
Bi-9-w) 3104 Ehfuxx..__...m.ﬁ S .V ___ Y .
Emuwt_mm“ﬂn .il_ﬁ.n i gy 4 L
s afeleletelelete] - =
N IR 3 _...\\.u\\ " e z "
B ) =
3 aseleieleletelely =
RN, - = ottt otes s\ RS SN WIS S SRS K
x QRIS £ g v
e G- MIG-MDT . 2 \\\\mﬂfmi atatatatitats! 3 z g m
» 19278-6) 310K £330 G sm\\,u T G- iy "
e Y A
= PTG MIS RO Aﬁ\% 12z retle e tele
ol R - LT . i
= : \ R
= \\ e atetetviaTete% .
Ly . .
BT
.\...._;?:01:, A =
Iy [,
! “ .ﬂ! o
W %
=5
T T T
RS
X
POAEZ-MIE -HEZ rsnr
the-8-1h 30H L5
1
L =
LR =
LI =
ROIEE - MIG-NGE ; -
LML BTN Bd-BART] T G505 P s 3 § v
IR ATttt - s =
ey = 2
AT BRFARIN —— .i.f._.-_ﬂ_..ﬂtt d-._!M__-_ = % L _.M
= =]
= : o, 7 o == - - |1s O
A ) a—f =
SRR : @
RS g &
. bS5 +u?f“+uﬁ.\ i H
TGl M WRE R £ B
" f57-¢ MNN) 30n 153, OO - von L o
I T T Y I T T T T
& 8 = o = o = =1 Q
o c =t
2 3 g g : g 3 2 g 8
+ b T + 3 " ot " " -t

1334 N 13A30. ¥3S

HY3IA 3IA08W 34RLIY



NORTH
B

Figurc 25

— L] e o [ =) ]

] L} ) jm] ] ] o W

W el LN o @ e - o

o = La o g m M ] ML

L S B I i 1 1 __1 | I

Ay LG DE.G DR 0T ADNGEH CuR

el - 000

PiErg

&
-
PLarre

PRET) Ay el

fE 13437 w3AS NRIW JADAY IGMLILTY

S g z o ARE
o ..&..‘ = = =
ar ." ] = v - n
(EEEVEET O LT A e f‘#’f‘.&_ = = =
. \\.nhrﬁmwmmmmmmmmhnu. mmh«.rﬂiﬂh. S
O RS L 25050 v-
C572-WES-NIE . ..iﬂﬂlmummmum% i atﬁt ; NI ]
S rR e 1SR T kﬁmmmnmnmumumumnnuu“ T . |_
i e, AR " | S "
: 7 e Rty _ \ ._
HEZ-MGE-HIE WY o AT WA N ! | i e
S R | i :
i \.m".m.ﬁ_.rs.ns!g . ! :
: st fll A ) = 2 OB -
des-mer-nus g L5 \u%_h.m"nfuw_nmmnu.. .Kﬁi‘t*&iﬂﬁt £ = ___ .m__ z K
Bo-E- 3 310 1%a_ mﬁ% BRI ﬂﬁcﬂﬂ%&o = | S s |
.“l.l..I..l. = o
: % S #.....r aelecel - _, sl
i b P _
" . . '
R ] |
. o A
el L) __ __
PERB-MER-OT g A \s\\\huuﬁu#u?umufway - .&.ﬂﬂ._" |
a-dee 0 10N LG4 IR . Tt attet,
LR +~@VJ _ 1]
o o |
= e o
e B
L] - = S =
_.w.,u.,# 5l £ o1z |3 2
H_H._um _,_._k_m__u _.___n__md T .w&#‘;ﬁu i S __ = p..u_.”:_
e il 308 5L AR _
gAY nuu
el _ %
= o
—
BRI - Mk - 167 !J_ | \ \ - o8
FLENIN L ot / . a H
, S — —— — t e
. 2k . E S5
B Z-REL-HEE __ N, E
192-E-b) 3 D 25 - REHA |5 m
L EAEE ety E=
TTIM MG T, ) g Wl - T
AL z 5
HONE S5 e i I0E w0g ....m ! M‘.m-;_ © = oo
4 . ~ ..
" e = o
]l g3 ¥ 2
e P T HANT L hed—MED-MED |, LA -n.I g _.u.... 2
MLMRDS ALL7E ROE copoomnni A ps2) T RERAFFKL o
r— oy ] ] T T —— »
o =] o o For] o v o o
e O 3 o ) (=] = o o
i o o o 7 w el ™ o
v - L o< 4] M M Lt 1
1734 3



o pul = o = o = =
- g e g g 3 $ g 2 g
k- H _...n.c L3 5] m 1 K1 m o
o L. _ _ S | l [ 1
urﬂ.. » . NPT FAORNEE BT
. ..__
H.ﬂnﬂ....la.h » . v
) / -
TR | E
S = B
ST g 2t
S £ ¥
.l..l..u.l.."ﬂw-..ﬂ..--uﬂ...ﬂl.ﬁﬂi.lun...lﬂr I.l.l .-..u... ! “
R e e
iy
STt
et o -
MITE-MLR-NIE | b S R
(B-a-511 3704 3531 \\\ -— i
._.1\\. .
Y
r
"
ENON1Z- M1 ~HIE %
" (Ba-B- &) 1705 Le A% <
; PR Y
-l Wy gty = o —
)
=
& Tg
ﬁ  URNZF M. E-KIE . = =5
L T ) = - A - i
s R, = & o
BNt —MDE N R \\hmﬂﬁmﬂmi’# ok L o=
~5aL 110 ﬁ\\\\\\ SRRttt ,“_.f J
! R R i S ] '
o Mo S A .
- 3 \ﬂ.n.unu S )
S % R S
2) - 211 310M 131 : o R e e
..” m\\\_w‘\\ A ;ﬁ_ﬂ
1
wgp-pop-hEd |
Wap-g-1 30H 2530 : ..1_*
304- M g5 -NEZ I
SR RO e
WAL Ay ——ae _
] L ! ol
2o D 4 e 1 o 32
TN o - T g nu.n"?utuﬂ*m.#frfuﬂw SR w o
| L —= = .......uf.f.-._f o .I..!.Il..l..' |
Ba-2-0n} 3700 LISIL - e e e A =
. Rt B oy
R ¥
FINH THTREON e% t.-.\v&oﬂ v 25
L s 5
2905 - #m- UED G ;ﬂmv 7 2
R ELRRCLET . tﬁ*ﬁtﬁ_ﬁv B -— ..
ajels T s @
. o 5 T L
T LLNPDD SAMND nqo- - En-NEz - ﬁ_.. #”Mo‘ a E m
_m_ (o LN AR X gz wws 10N 1520 IR _ : : =
= T T I I -
£ o o o o o o o o o
) o o ] o o W =) m =
=+ ol [ #] o e =z ﬂ =] H
- T T = "



4200
- apon
- 5E00
- 3500
- 5y
- 3200
0o

s e

=400

NORTH
H
beare |
anG glger
-3 1

L1

dufurenclares

THlry ks

i

ey
W
i

1 -NIE-RE e L

IBo-B-1l 370~ (8107 b

WhinEy

-L
B

x\ %

A

S1NE-ARE-HIE
Fer- -3, T AT,

'ﬁ".n:r'”'_ )

k)

B LY
LI i T |

— |

Figure 27

[T T Y

U T < I =1

A0 -RhE-NE
~rdw 4B

. s
b ANV
...,...\.....

W . e .:"r .

-pEe-qCk
T8 Ml K-
Jg gy b
SN hG._PldhE:
PIpL.-#IF-Y2
Iue B-31; 519k 153)

o -WSw -k —
3N KITET )
Ippl-Mab -G
FE RN LY

5]

Gy W e N)E
1138 iz gaE

TWLINCe-haE ] ; AN
b R TR I ST

a1 RYz= kG
AN AT el —

Lk L LT
TIER K2 7< dHl

L - WA -NAZ -
REEEE R N Ry |
—

NARK SR

O
e
Ak

N
W ~itaey

EC T
L E-] 1150 L5,

.-Jl rs o G

o)
:

wr.lml,-

SOUTH
D

T
a
o=
L

9204
4000 —
4500 —
400

370 <
MHIC

b T

exapgeinlon 530X

Source: Souders, 1981

Verl-tw



Saturated Thickness
of
Principal Aquifer

eI Il 77 /7 4 i v v v
ThFe) Conservatiog and gSurvey Divigion '// l'/ /””;W/{////Aé'%%% g{//[‘é‘ ” "1{{1' vy{{//‘b{{‘///lllg,///////ll% 4 V/////'/”/;AW//‘/I//}"Z’/‘/////A"///

e e e | VO AN ‘ gy
o o o e i = %////Z%ﬁ%/ Yy Ak 7 "’/7//// 7 7/ Z///"’
e Lo dth. 5, Y4 0. I %..%.9 4%, /_/./"l"

interpretations made are according to '//%%V//////:'/ "4,_ 4

accepted professional standards and are 4 / G555% / Y / {/ (II
dependant upon the techniques, hardware, < // ,/ o, // /’?’.. 3 /
and/or software utilized. o/ /%7 / //h":' '//
The thickness of the princi i !'///"//4‘”‘ ""’4"}" '//I
principal aquifer are g/ Vi 4 ',vv'/,

a series of contour lines showing the < Y
estimated thickness of the saturated

sediments that serve as the source

aquifer for domestic and irrigation wells.

It was digitized from 1:250,000 paper

maps published in 1980 and has been

used as the 'normal’ thickness of the aquifer.

The principal CSD geoscientist  was

Vern Souders. Areas where the principal

aquifer is'absent or very thin' are areas of

impermeable rock or clay. Some of the

areas are fractured and may yield

considerable water if the well hits the fracture.

egend i %
:Eg'\?\?VN I‘;D Bguf}dary - %{//ﬁ% - |
:ngvlilrr]lts);lipollBJ(r)]uﬁgaersies %V//%V/////Vﬁ

Saturated Thickness
Z2avery thin or absent

=100
=200
=300
=400
=500
=600
=700
=800
=900




Geology and Water Table  Source:
http://csd.unl.edu/general/gis-datasets.asp
The Conservation and Survey Division has
produced this product using what is thought
to be the most reliable information available
or reproduced the material asprovided. The
detail and precision of the interpretations
madeare according to accepted professional
standards and are dependant upon the
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Geology and 1995 Water Table Contours in the Upper Niobrara White Natural Resources District
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Figure 30
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Figure 31

Eastern Part
Upper Niobrara - White NRD

Aquifer and Surface Water Systems
Surface and Ground Water Diversions
Water Table Contours
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Source: NDNR Surface Water and Ground Water Databases, Conservations and Survey Division GIS Datasets




Figure 32

Upper Niobrara-White Natural Resources District
Water Level Changes - Predevelopment to Spring 2003
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Figure 33

Eastern Part
Upper Niobrara - White NRD

Ground Water Regions
Ground Water Declines (Pre-Development - 2003)
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Source: NDNR Surface Water and Ground Water Databases, Conservations and Survey Division GIS Datasets




Figure 34

Surface Water Appropriations in Niobrara Basin of UNWNRD by Use
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Figure 35

Surface Water Appropriation Acres in Niobrara Basin of UNWNRD by

Use
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Figure 36

Upper Niobrara - White NRD

Irrigation Wells Completed by Year
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Source: Nebraska Department of Natural Resources Ground Water Database




Figure 37

Upper Niobrara - White NRD

Irrigation Wells Completed by Year, Cumulative
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Figure 38

Depletive Wells by Completion Date
Upper Niobrara-White NRD
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Figure 39

Cumulative Depletive Wells by Completion Date
Upper Niobrara-White NRD
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Figure 40
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Figure 41

Mirage Flats Recorder Well - Sheridan County, NE
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Figure 42

Water Level Wells in Mirage Flats Area

end

Rivers

D Subarea 6

Southern Wells
@  Northern Wells

O e iles
03055 15 225 3

Source: U.S. Geological Survey Wells, Nebraska Department of Natural Resources



Figure 43

Average Depth to Water of Southern Mirage Flats
Water Level Wells
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Figure 44

Average Depth to Water of Northern Mirage Flats
Water Level Wells
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Figure 45

Trend Analyses of Annual Reach Gain, Precipitation, and
Number of Irrigation Wells

Annual Reach Gain of Niobrara River between
Stateline and Above Box Butte Reservoir

40000

= -
D 35000 1—]
& - -
830000 = - — _ _
S 25000 HHHHHH HET T —
& 20000 HHHHHH HHH HH A o]
©

15000
O
= 10000 HHHH HH HHH H H HHHHHHHHHHH
&
& 5000 HHHH HH HHH H H HHHHHHHHHHH
o o LT LI PLL L AL LI DL L L L DL L L T LD L LA L L L DT T L L T L

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001
Year
Annual Precipitation at Agate

25
$ M -
2 2 _ _ _
5] _ - _
£ mon - . ? T n
- 15 =! _ o
c
o
3
s 1] Il Il 1] i 1]
=
S s L i L 1 L
S
o

0

1956 1961 1966 1971 1976 1981 1986 1991 1996 2001

Year

Cumulative Number of irrigation Wells of Niobrara River Basin
between Stateline and Above Box Butte Reservoir

100
< N
= 90 tH
=
=t 80
2 70 . H

- [l
£, o0 _ siniRIRIRINIER |
-3 50 5 HHHHH 5
o = 4 — HiEIE HiE RN HEEE | |
o =
}B 30 = = H HHMH HHEHHH HHHHH H
[ 20
> 10
z 0
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001

Year

Sources: Nebraska Department of Natural Resources; Precipitation data from High Plain
Regional Climatic Center, UNL, Lincoln, NE.



Figure 46

Irrigation Wells and Canals - Mirage Flats Area
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Figure 47

Active Irrigation Wells Within Two Miles of the Niobrara River
Mirage Flats Diversion to Box Butte Creek Confluence

Active Irrigation Well Within Area 6 Source: NDNR Ground Water Database
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Figure 48

Surface Water Appropriations in White-Hat Basins of UNWNRD by Use
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Figure 49

Surface Water Appropriation Acres in White-Hat Basins Of UNWNRD by Use
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Figure 50

Annual Flow of White River at Crawford (#06444000)
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