Static water level monitoring of the
Devonian Aquifer
Rick Langel, geologist, lowa Geological Survey

Introduction
Devonian rocks in North-Central lowa form three major aquifers

that are termed the “lower”, “middle”, and “upper” aquifers. The
lowa Geological Survey (IGS) constructed a three piezometer
wellnest at the ISU NE Research Farm that is completed in the
Devonian Cedar Valley Group. NP1 is completed in the Bassett
Member of the Little Cedar Formation (190 feet deep; middle
aquifer); NP2 is completed in the Eagle Center Member (130 feet
deep; upper aquifer); and NP3 is completed in the Hinkle Member
(110 feet deep; upper aquifer). The Chickasaw Shale Member, a
regional confining unit, separates NP1 from the other wells. In
2022, the IGS began monitoring these piezometers to improve
understanding of spatial and temporal patterns of groundwater
hydrology in the Devonian aquifers in the region. Documenting
any pattern(s) that suggest a decline in water levels that may
affect long-term availability of water in the aquifers is a monitoring

priority.
Materials and Methods

In September 2022, the IGS installed pressure transducers in

NP1 and NP2. A transducer was not installed in NP3 because the
groundwater levels are only present in the well very sporadically.
The transducers collected a water level measurement every hour.
Manual water level measurements using an e-line were made
quarterly to verify the accuracy of the transducers.

Results and Discussion

The data collected at the research farms is consistent with current
understanding of the Devonian aquifers in North-Central lowa.
Figure 1 displays all water level measurements. Groundwater

level data indicate a downward hydraulic gradient through the
Chickasaw Shale from the upper Devonian aquifer (NP2 and

NP3) to the middle Devonian aquifer (NP1). Precipitation has little
relationship to the water levels (figure 2).

Water levels fluctuated at NP1 over a 24-foot range. Fluctuations of
this magnitude were observed in other IGS wells in the area during
the same period. Flood events on the Cedar River are associated
with rises in water levels in NP1, suggesting the Bassett Member
opened in NP1 is hydraulically connected to the Cedar River (figure
3).

Water levels fluctuated erratically at NP2 over a 12.5-foot range.
Other IGS wells in the upper Devonian aquifer fluctuated over

a ~25-foot range. However, the 1GS wells are located where

the upper Devonian aquifer is significantly thicker than at the
research farm. The anomalous water level fluctuations in NP2 do
not correlate to changes in precipitation or water usage. The IGS
continues to investigate the cause of these fluctuations.

NP3 was dry for most of the study. The well continues to suck or
blow air at times depending on the atmospheric pressure.

The IGS has long maintained that regional groundwater flow in the Devonian aquifers is toward large rivers. The connection between
the Cedar River and NP1 documented with the new data suggests this generalization may not always be true in the region near the
research farm. Geological data indicate the Chickasaw Shale, a regional confining unit that denotes the top of the middle aquifer, is
near the ground surface in the Nashua area. The Cedar River or sand and gravel deposits associated with the Cedar River may extend
through the shale. This may allow Cedar River water to recharge the middle Devonian aquifer under certain scenarios. The introduction
of contaminants from the Cedar River into the aquifer is also likely at these times, but needs further research.

No evidence for declining water levels that threaten the long-term sustainability of the aquifers have been documented in these or
other IGS wells in the region.

Figure 1. Water level measurements in the ISU NE Research Farm piezometers.
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Figure 2. Comparison of water levels to precipitation data collected at the ISU NE lowa Research Farm.
950 100000
i3 2
£ 2 940 10000 & 2=
=3 NP1 S 87T
> 3 D« o
£ % 930 Gage | 1000 T g3
T > 95 @
&2 =3
=S 92 100 © =
202 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
2. 22. 23, 23. 23, 23. 24. 24., 24. 24. 25. 25. 25., 25. 26., 26.
09_01 11,30 02‘28 05_2‘9 08.27 11\25 02_23 05_23 08.21 11_19 02,17 05‘18 08‘16‘ 1114 02_12 05,13

Figure 3. Comparison of the discharge of the Cedar River at Charles City (USGS site 05457700) to water levels in NP1.
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