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Figure L-3.  Annual Precipitation at Arthur, Nebraska. 
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Figure L-4.  Growing Season (May-September) Precipitation at Arthur, Nebraska. 
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Source:  High Plains Climate Center 
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Figure L-5.  Annual Precipitation at Broken Bow, Nebraska. 
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Figure L-6.  Growing Season (May-September) Precipitation at Broken Bow, Nebraska. 
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Figure L-7.  Annual Precipitation at Greeley, Nebraska. 
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Figure L-8.  Growing Season (May-September) Precipitation at Greeley, Nebraska. 
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Figure L-9.  Annual Precipitation at Loup City, Nebraska. 
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Figure L-10.  Growing Season (May-September) Precipitation at Loup City, Nebraska. 
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Figure L-11.  Annual Precipitation at Ord, Nebraska. 
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Figure L-12.  Growing Season (May-September) Precipitation at Ord, Nebraska. 
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Figure L-13.  Annual Precipitation at St. Paul, Nebraska. 
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Figure L-14.  Growing Season (May-September) Precipitation at St. Paul, Nebraska. 
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Source:  High Plains Climate Center 
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Figure L-15.  Annual Precipitation at Taylor, Nebraska. 
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Figure L-16.  Growing Season (May-September) Precipitation at Taylor, Nebraska. 
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Figure L-17.  Annual Precipitation at Valentine, Nebraska. 

Annual Precipitation
Valentine, Nebraska

0

5

10

15

20

25

30

35
19

49

19
51

19
53

19
55

19
57

19
59

19
61

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

Year

Pr
ec

ip
ita

tio
n,

 in
ch

es

Figure L-18.  Growing Season (May-September) Precipitation at Valentine, Nebraska. 
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Table L-1. – Aquifers in unconsolidated surficial deposits (modified from Brown, 1955; CSD, 1990; 
LLNRD, 1995; and NNRC, 1993) 

System Hydrogeologic
unit Character and description 

Maximum 
thickness, 

in feet 

Hydrogeologic
characteristics

L-26

Undifferentiated
sand, gravel, silt 

and clay. 

Eolian (dune) sand and 
alluvial fill.  Sandy and clayey 
silt and sandy clay. 180

Provides moderate to 
high well yields.

Todd Valley sand 
Fine sand and gravel 
deposited as valley fill. 50

Yields water to wells in 
areas where it is 
saturated. 

Crete Formation 
Sand and gravel deposited as 
channel fill.  Modified by 
local materials. 

30
Yields water to wells in 
areas where it is 
saturated. 

Grand Island 
Formation 

Sand and gravel deposited by 
streams. 60

Yields water to wells in 
areas where it is 
saturated. 

   Recent 
       to 
Quaternary

Holdrege
Formation 

Sand and gravel deposited by 
streams.   15

Yields abundant 
supplies of water to 
wells.

Tertiary
Plio-Pleistocene 

sands and gravels 

Sand and gravel interbedded 
with silt. >100

High capacity wells 
drilled to Plio-
Pleistocene sands and 
gravels



Table L-2. – Characteristics of bedrock aquifers (modified from Keech and Dreeszen, 1959, 1968; 
 LLRD, 1995) 

System Hydrogeologic
unit Character and description 

Maximum 
thickness, 

in feet 

Hydrogeologic
characteristics

L-27

Tertiary Ogallala Group 

Sand, silty sand, sandy and 
clayey silt, sandstone, 
siltstone and some gravel. 600

Hydraulically connected 
to unconsolidated 
sediments, part of the 
primary aquifer.  

Niobrara
Formation 

Shaley chalk and limestone 400 Secondary aquifer where 
fractured.

Cretaceous Dakota
Sandstone

Sandstone and shale. 
2000

Secondary aquifer.  May 
be highly mineralized. 

Ordovician
and

Cambrian 

Undifferentiated
shale, limestone, 

dolomite and 
sandstone

Shale, limestone, dolomite, 
some sandstone.  

unknown

Cambrian and 
Ordovician sandstones 
may yield moderate to 
large amounts of water 
to wells but is too deep 
and highly mineralized 
to be of use. 
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Custer County, Nebraska 
Hydrologic Unit Code 10210004 
Latitude 41°10'13", Longitude 99°55'46" NAD27 
Land-surface elevation 2,785. feet above sea level NGVD29 
The depth of the well is 481.0 feet below land surface.  This well is 
completed in the TERTIARY OGALLALA GROUP DEPOSITS 
(112SDGV) regional aquifer.

Figure L-32  (T 14N R 23W Section 23) 
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Hooker County, Nebraska 
Hydrologic Unit Code 10210001 
Latitude 42°02'04", Longitude 101°20'05" NAD27 
Land-surface elevation 3,437.00 feet above sea level NGVD29 
The depth of the well is 20.0 feet below land surface.  This well is 
completed in the QUATERNARY SAND AND GRAVEL 
DEPOSITS (112SDGV) local aquifer.  

Figure L-33  (T 24N R 35W Section 23) 
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Howard County, Nebraska 
Hydrologic Unit Code 10210007 
Latitude 41°14'53", Longitude 98°35'18" NAD27 
Land-surface elevation 2,037.00 feet above sea level NGVD29 
The depth of the well is 182 feet below land surface.  This well is 
completed in the TERTIARY OGALLALA GROUP DEPOSITS 
(112SDGV) regional aquifer.

Figure L-34  (T 15N R 11W Section 28) 
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McPherson County, Nebraska 
Hydrologic Unit Code 10210004 
Latitude 41°31'30", Longitude 100°53'12" NAD27 
Land-surface elevation 3,225.00 feet above sea level NGVD29 
The depth of the well is 120 feet below land surface.  This well is 
completed in the QUATERNARY SAND DEPOSITS (112SDGV) 
local aquifer.

Figure L-35  (T 18N R 31W Section 16) 
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Sherman County, Nebraska 
Hydrologic Unit Code 10210003 
Latitude 41°22'28", Longitude 98°56'50" NAD27 
Land-surface elevation 2,190. feet above sea level NGVD29 
The depth of the well is 199.0 feet below land surface.  This well is 
completed in the TERTIARY OGALLALA GROUP DEPOSITS 
(112SDGV) regional aquifer.

Figure L-36  (T 16N R 14W Section 08) 
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Valley County, Nebraska 
Hydrologic Unit Code 10210007 
Latitude 41°27'27", Longitude 98°49'51" NAD27 
Land-surface elevation 2,035.71 feet above sea level NGVD29 
The depth of the well is 94.0 feet below land surface.  This well is 
completed in the QUATERNARY SAND DEPOSITS (112SDGV) 
local aquifer just above the TERTIARY OGALLALA GROUP 
DEPOSITS regional aquifer.

Figure L-37  (T 17N R 13W Section 08) 
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Figure L-38.  Annual Flows, Beaver Creek at Loretto. 
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Figure L-39.  Annual Flows, Beaver Creek at Genoa. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure L-40.  Annual Flows, Cedar River near Spalding. 
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Figure L-41.  Annual Flows, Cedar River near Fullerton. 
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Data from: US Geological Survey and NE Department of Natural Resources 

L-49



Figure L-42.  Annual Flows, Dismal River at Dunning. 
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Figure L-43.  Annual Flows, Dismal River near Thedford. 
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Data from: US Geological Survey and NE Department of Natural Resources 

L-50



Figure L-44.  Annual Flows, Mira Creek near North Loup. 
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Figure L-45.  Annual Flows, Mud Creek near Sweetwater. 
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Data from: US Geological Survey and NE Department of Natural Resources 

L-51



Figure L-46.  Annual Flows, Calamus River near Burwell. 
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Figure L-47.  Annual Flows, Calamus River near Harrop. 
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Figure L-48.  Annual Flows, South Loup River at St. Michael. 
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Figure L-49.  Annual Flows, Middle Loup River at Dunning. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure L-50.  Annual Flows, Middle Loup River at Arcadia. 
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Figure L-51.  Annual Flows, Middle Loup River at St. Paul. 
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Figure L-52.  Annual Flows, North Loup River at Taylor. 
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Figure L-53.  Annual Flows, North Loup River at Ord. 
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Figure L-54.  Annual Flows, North Loup River near St. Paul. 
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Figure L-55.  Annual Flows, Loup River near Genoa. 
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Figure L-60.  Annual Diversions, Burwell-Sumter Canal. 

Annual Diversions
Burwell-Sumter Canal from North Loup River
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Figure L-61.  Annual Diversions, Farwell Main Canal. 

Annual Diversions
Farwell Main Canal from Sherman Reservoir
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Figure L-62.  Annual Diversions, Farwell South Canal. 

Annual Diversions
Farwell South Canal from Sherman Reservoir
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Figure L-63.  Annual Diversions, Middle Loup Canal No. 1. 

Annual Diversions
Middle Loup Canal No. 1 from Middle Loup River
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Figure L-64.  Annual Diversions, Middle Loup Canal No. 2. 

Annual Diversions
Middle Loup Canal No. 2 from Middle Loup River
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Figure L-65.  Annual Diversions, Middle Loup Canal No. 3. 

Annual Diversions
Middle Loup Canal No. 3 from Middle Loup River
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Figure L-66.  Annual Diversions, Middle Loup Canal No. 4. 

Annual Diversions
Middle Loup Canal No. 4 from Middle Loup River
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Figure L-67.  Annual Diversions, Mirdan Canal. 

Annual Diversions
Mirdan Canal from Calamus Reservoir
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Figure L-68.  Annual Diversions, Ord-North Loup Canal. 

Annual Diversions
Ord-North Loup Canal from North Loup River
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Figure L-69.  Annual Diversions, Sargent Canal. 

Annual Diversions
Sargent Canal from Middle Loup River
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Figure L-70.  Annual Diversions, Taylor-Ord Canal. 

Annual Diversions
Taylor-Ord Canal from North Loup River
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Figure L-71.  Annual Diversions, Loup Power Canal. 

Annual Diversions
Loup River Power Canal near Genoa, Nebraska
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Figure L-73.  Historic High Capacity Well Development in the Loup Basin. 

Source:  DNR Registered Ground Water Well Database 
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