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Figure E-3.  Annual Precipitation at Newport, Nebraska. 
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Figure E-4.  Growing Season (May-September) Precipitation at Newport, Nebraska. 
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Figure E-5.  Annual Precipitation at Norfolk, Nebraska. 
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Figure E-6.  Growing Season (May-September) Precipitation at Norfolk, Nebraska. 
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Figure E-7.  Annual Precipitation at O’Neill, Nebraska. 
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Figure E-8.  Growing Season (May-September) Precipitation at O’Neill, Nebraska. 
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Figure E-9.  Annual Precipitation at Wayne, Nebraska. 
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Figure E-10.  Growing Season (May-September) Precipitation at Wayne, Nebraska. 
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Figure E-11.  Annual Precipitation at West Point, Nebraska. 
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Figure E-12.  Growing Season (May-September) Precipitation at West Point, Nebraska. 
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Table E-1. – Aquifers in unconsolidated surficial deposits (modified from Brogden, Shaffer and Engberg, 
1976; Newport, 1957; LENRD, 1994; UENRD, 1995) 

System Hydrogeologic
unit Character and description 

Maximum 
thickness, 

in feet 

Hydrogeologic
characteristics

E-24

Recent

Alluvium, 
loess, dune 

sand and soil 

Clay, silt, sand and gravel 
alluvium in reworked stream-
valley lands and sand and 
gravel in stream channels. 
Loess deposited on valley 
terraces and upland surfaces.

30

Not an important source 
of water except in areas 
where the water table is 
close to the land surface.

Peorian Loess

Wind deposits of massive clay 
on uplands and on terraces; 
some dune sand. 45

Yields water slowly to 
wells in areas where it 
occurs below the water 
table.

Todd Valley 
Formation 

Eolian or alluvial sand and 
gravel.  Dune-like topography 
on upper surfaces. 

50
May yield water to wells 
where it occurs below 
the water table. 

Loveland
Formation 

Stratified silt and clay with fine 
sand laminae in valleys.  
Massive silt and clay (loess) in 
uplands.  Capped with paleosol.

50

Yields water slowly to 
wells in areas where it 
occurs below the water 
table.

Crete
Formation 

Sand and gravel deposited as 
channel fill.  Modified by local 
materials.  Generally occurs as 
buried channels.  Upland 
equivalent is a very thin deposit 
of boulders and gravel. 

30

May yield water to wells 
in areas where it occurs 
below the water table. 

Kansan
(Glacial) Drift 

Boulder till with a high 
percentage of Sioux Quartzite 
fragments and thick oxidized 
and leached material. 

100

Not an important source 
of water but may yield 
small amounts of water 
in some areas. 

Grand Island 
Formation 

Sand and gravel deposited by 
streams. Fine sand near top 
with some glacial outwash. 75

Yields abundant good 
quality water to wells in 
areas where it occurs 
below the water table. 

Quaternary

Holdrege
Formation 

Fluvial sand and gravel 
generally deposited in pre-
Pleistocene valleys.   

15
Yields abundant supplies 
of good quality water to 
wells.



Table E-2. – Characteristics of bedrock aquifers (modified from Keech and Dreeszen, 1959, 1968; 
LENRD, 1994) 

System Hydrogeologic
unit Character and description 

Maximum 
thickness, 

in feet 

Hydrogeologic
characteristics

E-25

Tertiary Ogallala Group 

Fluvial gravel, sand, silt and 
clay.  Generally occurs in thin 
lenses that interfinger within a 
short distance.  Moderately to 
well cemented in places by 
calcium carbonate forming 
resistant ledges. 

200

Yields abundant supplies 
of good quality water to 
wells.  More important in 
western part of the Basin 
where it is thicker than in 
the eastern part of the 
Basin.

Pierre Shale 

Shale that is generally 
weathered at the top.  Some 
areas with overlying clay may 
be made-up of weathered 
Pierre Shale. 

400

Not an important source 
of water but may yield 
small amounts of poor 
quality water to wells 
were fractured or along 
bedding planes and thin 
isolated sand beds. 

Niobrara
Formation 

Soft shaley limestone or 
impure chalk with some clay, 
fine sand and limy shale beds. 250

Not an important source 
of water but may yield 
small amounts of water 
to wells. 

Cretaceous 

Dakota
Sandstone

Fine to medium-grained 
sandstone interbedded with 
clay shale, sandy shale, 
siltstone and claystone.  May 
be massive or cross-bedded, 
common ironstone zones. 
Sandstones are slightly to 
moderately permeable. 

600

Will yield small amounts 
of poor quality water.
May be too highly 
mineralized for most 
uses.
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Colfax County, Nebraska 
Hydrologic Unit Code 10200103 
Latitude 41°27'26.12", Longitude 97°02'48.04" NAD27 
Land-surface elevation 1,349.00 feet above sea level NGVD29 
The depth of the well is 90.0 feet below land surface. 
This well is completed in the QUATERNARY GRAVEL DEPOSITS 
local aquifer. 

Figure E-27  (T 17N R 03E Section 11)

E-40



Cuming County, Nebraska 
Hydrologic Unit Code 10220003 
Latitude 42°00'07", Longitude 96°48'27" NAD27 
Land-surface elevation 1,400. feet above sea level NGVD29 
The depth of the well is 102 feet below land surface.
This well is completed in the QUATERNARY GRAVEL DEPOSITS 
local aquifer.

Figure E-28  (T 23N R 05E Section 02)
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Holt County, Nebraska 
Hydrologic Unit Code 10220001 
Latitude 42°12'10", Longitude 98°40'20" NAD27 
Land-surface elevation 2,060.00 feet above sea level NGVD29 
The depth of the well is 140 feet below land surface. 
This well is completed in the TERTIARY OGALLALA GROUP 
DEPOSITS (112SDGV)  regional aquifer.

Figure E-29  (T 26N R 12W Section 26)
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Holt County, Nebraska 
Hydrologic Unit Code 10150007 
Latitude 42°31'48", Longitude 98°30'06" NAD27 
Land-surface elevation 1,952.00 feet above sea level NGVD29 
The depth of the well is 85.0 feet below land surface. 
This well is completed in the QUATERNARY SAND AND 
GRAVEL DEPOSITS (112SDGV) local aquifer.  

Figure E-30  (T 30N R 10W Section 32)
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Holt County, Nebraska 
Hydrologic Unit Code 10150007 
Latitude 42°37'30", Longitude 98°56'00" NAD27 
Land-surface elevation 2,080.00 feet above sea level NGVD29 
The depth of the well is 72.0 feet below land surface. 
This well is completed in the QUATERNARY SAND AND 
GRAVEL DEPOSITS (112SDGV) local aquifer.  

Figure E-31  (T 31N R 14W Section 27) 
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Madison County, Nebraska 
Hydrologic Unit Code 10220003 
Latitude 41°50'07", Longitude 97°26'37" NAD27 
Land-surface elevation 1,577.00 feet above sea level NGVD29 
The depth of the well is 60.0 feet below land surface.
This well is completed in the QUATERNARY SAND DEPOSITS 
(112SDGV) local aquifer.

Figure E-32  (T 22N R 01W Section 33)
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Pierce County, Nebraska 
Hydrologic Unit Code 10220002 
Latitude 42°21'50", Longitude 97°40'24" NAD27 
Land-surface elevation 1,673.00 feet above sea level NGVD29 
The depth of the well is 121 feet below land surface. 
This well is completed in the QUATERNARY SAND AND 
GRAVEL DEPOSITS (112SDGV) local aquifer.  

Figure E-33  (T 28N R 03W Section 33) 
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Figure E-34.  Annual Flows, South Fork of the Elkhorn River at Ewing. 
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Figure E-35.  Annual Flows, Willow Creek near Foster. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure E-36.  Annual Flows, North Fork of the Elkhorn River near Pierce. 
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Figure E-37.  Annual Flows, Union Creek at Madison. 
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Figure E-38.  Annual Flows, Pebble Creek at Scribner. 
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Figure E-39.  Annual Flows, Maple Creek near Nickerson. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure E-40.  Annual Flows, Logan Creek at Pender. 
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Figure E-41.  Annual Flows, Logan Creek near Uehling. 
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Figure E-42.  Annual Flows, Elkhorn River near Atkinson. 
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Figure E-43.  Annual Flows, Elkhorn River at Ewing. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure E-44.  Annual Flows, Elkhorn River at Neligh. 
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Figure E-45.  Annual Flows, Elkhorn River at Norfolk. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure E-46.  Annual Flows, Elkhorn River at West Point. 
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Figure E-47.  Annual Flows, Elkhorn River at Waterloo. 
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Figure E-53.   Historic High Capacity Well Development in the Elkhorn River Basin. 

Source:  DNR Registered Ground Water Well Database 
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