From Tower to Tap
Where does Waverly get Water?

David L. Miesbach, PG
Nebraska Dept. of Environment and Energy



Water Tower

Sreates water pressurg
|

Homes & Businesses
Drink and use water

G-068617

G-17527¢6

Salt Creek



Let’s talk Geology
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FIGURE 3

SITE FEATURES, AEM DATA LINES, AND
HYDROGEOLOGIC CROSS SECTION LOCATIONS
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There are no viable aquifers below this layer.
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FIGURE 4

HYDROGECLOGIC CROSS SECTION A-A
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Generalized Geologic and Hydrostratigraphic Framework of Nebraska 2011, ver. 2
J.T. Korus and R.M. Joeckel, Conservation and Survey Division, SNR, UN-L

Geochronology Lithostratigraphy Lithology Hydrostratigraphy
Era Period Epoch |Age, Ma| west east
Holocene " DeForest Fm. and other units dune sands, alluvium alluvial valley aquifers
O Peoria Loess S i
< Gilman Canyon Fm. Gnd \ aquifers
Quaternary : V insE
Pleistocene < Loveland Loess gravel, (S
multiple Kennard Fm—< silt & clay 2 \ Nebr.
A
Y] loesses and <pre -lllinojan glacial ngh \
[ = alluvial units glacial tills sediments Plains
g Pliocene 377> Broadwater Fm. & corr. units ———— sand & gravel Aquifer
o Neogene 2 g "
Miocene Ogallala Group sand, sandstone, siltstone, gravel DM'C
E 23— Arikaree Group y sandstone and siltstone
'g Oligocene s T
12 ite
33.9— siltstone, sandstone & claystone
Paleogene ocare River Gp. LWRG [ 1Chadron Aquifer’ U
- /unnamed unit in sandstone & congl.
55.8— northeastern Nebraska g
Paleocene 55
o Laramle Fm 1' [—— sandstone and siltstone Laramie-Fo!
Fox Hll(Fm ¥ [—— sandstone and shale Hills Aquifet
3 shale with minor shaly chalk,
st Pierre Shale siltstone & sandstone
ate .
£ | Cretaceous |Cretaceous Niobrara Fm. shaly chalk and limestone Niobrara Aquifer dmi -)#(—
o
§ Carlile Shale shale with minor sandstone odell Aquifer d
U
- i p—
99.6— - ¢
Early Dakota Group® :ﬂg‘:étnoen?n%é?pogrlgnéesrﬁ;e'e Great Plains  Maha (Dakota) Aquifer —*
< e
Cretaceous W Morrison Fm.t ) System Apishapa Ag, P
145.5— /éSundance Fm.t mudstone, siltstone, /
- B —
fru'rass'lc L5016+ G Eg? £ T/ shale & sandstone
riassic 251— Nippewalla Gp.t andst, sh., mudst.,
p—-— Sumner Gp.t s., & evaporites /
slman s upr. Council Grove - Chase Gps.* limest., shale, mudst. & evaporites I,
L
o | Pennsylvanian - ana Cherokee - Iwr. Council Grove Gps.** | limest,, shale, mudst. & sandst. 117177 *
§ Mississippian Mississippian Aquifer /J@
9 - —359— limestone, sandy limestone, Western——
= Devonian L 416— 4 arg:llaceous limestone, oolitic Interior  Silurian-Devonian £
o Sillirian Multiple limestone, dolomite, silty dolomite | plains  Aquifers ){(;
|- 444 —/ unitst argillaceous dolomite, s aly Aquifer eem————
Ordovician 56 gﬁsc;?r{?&s?ﬂg% dolomite, shale, | System ,_Galena-Maguoketa Ag. /C/@
Cambrian iy Cambro-Ordovician Aqg. ;( @
Precambrian mostly igneous and metamorphic rockst

Diagram is not to scale relative to geologic time and stratigraphic thicknesses.

Hydrostratigraphic characteristics and water quality

- primary aquifers with good quality water

secondary aquifers with good quality water
secondary aquifers with generally poor quality water
J/11 | aquitards with local low-yield aquifers

aquitards

' lower White River Group - includes Chamberlain Pass and
Chadron Formations according to some authors; “Chadron
Aquer historically refers to aquifer in lower White River Group

Fortant aquifer in Colorado, but present in Nebraska
nly in extreme southwestern Panhandle

? Dakota Formation in adjacent states

*includes correlative units with different names in northwest Nebraska

® Cherokee, Marmaton & Pleasanton Groups are not exposed
in Nebraska

tpresent only in subsurface

Cite as: Korus, J.T,, and Joeckel, R.M,, 2011. Generalized geologic and hydrostratigraphic framework of Nebraska 2011,
ver. 2. Conservation and Survey Division, School of Natural Resources, Institute of Agriculture and Natural Resources,
University of Nebraska-Lincoln. Geologic Maps and Charts (GMC) 38.

Groundwater uses and related aspects

D major domestic use |
d minor domestic use i

M major municipal use
m  minor municipal use

TN

major irrigation use
minor irrigation use

C major commercial/industrial use
¢ minor commercial/industrial use

units used for wastewater injection

units with potential use for wastewater injection

unit mined for uranium by in-situ leaching (Dawes Co.)
unit with potential use for carbon sequestration

unit producing petroleum or natural gas

unit with natural gas potential
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Where is the groundwater coming from?
(once it’s in the Aquifer)
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How fast doe
groundwater

Groundwater in Waverly’s
wellfield moves between
g Al 110 and 160 feet/year.
e €S e 7 | (0.3 to 0.4 feet/day)

High Capacity Well
Municipal Well

——— Base 1-Year Pathlines

—— Base 2-Year Pathlines

——— Base 10-Year Pathlines
Base 20-Year Pathlines
Base 50-Year Pathlines

Head Contours (ft-amsl) |

WAVERLY WHP ASSESSMENT FIGURE 7
WAVERLY, NEBRASKA

PREPARED POR
The City of Waverly and JEO Consuiting Group, ic. CALIBRATED MODEL TIME OF TRAVEL PATHLINES
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Where

get recharg

Eastern Nebraska estim

recharge rate is 2.3 inch
per year. (The Groundw
Atlas of Lancaster Coun
CSD-UNL)

Config




s the Aquifer not recha
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Map released: Thurs. June 29, 2023
Data valid: June 27, 2023 at 8 a.m. EDT

Intensity

None

DO (Abnormally Dry)

D1 (Moderate Drought)
I D2 (Severe Drought)
I D3 (Extreme Drought)
I D4 (Exceptional Drought)
I NoData

Authors

United States and Puerto Rico Author(s):
Curtis Riganti, National Drought Mitigation Center

Pacific Islands and Virgin Islands Author(s):
Richard Tinker, NOAA/NWS/NCEP/CPC
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Facts to Remember

Well depth and placement are limited by geology.
Groundwater is replenished by recharge.
Groundwater recharge is slow (2.3 inches/year).

Groundwater movement is slow (110 — 160 feet/year).

Drought conditions limit recharge.



Questions?

David Miesbach (402) 471-4982
david.miesbach@nebraska.gov
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