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ABSTRACT

Glacial buried-valley aquifers serve as primary sources of potable
groundwater in northeastern Kansas. Although the water is generally of good
quality, concentrations of sulfate, chloride, iron, manganese, and nitrate
in excess of U.S. Environmental Protection Agency standards do occur
locally. Furthermore, some water supplies in the area have anomalously high
ammonium levels. To determine the geological and geochemical factors
influencing water quality in the major buried valley in Marshall and Nemaha
Counties, sediment-core and groundwater samples taken from various depths at
six sites along the buried valley were examined.

The groundwater samples were found to have an average dissolved organic
carbon (DOC) concentration of 2.65 mg/L; and the average trihalomethane
formation potential (TFP) concentration was 123 pg/L, slightly higher than
the state and national primary drinking water standard of 100 pg/L for
trihalomethanes (THMs). DOC decreased with depth from above the tan/gray
contact (where the color of the sediments changed from tan to gray) to the
first well below the tan/gray contact, but increased with depth below the
tan/gray contact. DOC and TFP were very strongly correlated; and DOC and
TFP were strongly correlated with iron, manganese, and ammonium. Calcium,
sulfate, iron, manganese, and ammonium all increased with depth; and sulfate
levels were especially high where water quality was influenced by
gypsiferous bedrock units.

The total organic carbon (TOC) concentrations of the sediment-core
samples decreased below the topsoil, but then increased dramatically in the
vicinity of the tan/gray contact, sometimes approaching or exceeding the
concentrations in the topsoil. TOC concentrations tended to be high but
variable in the sediments below the tan/gray contact, generally decreasing
in the vicinity of the basal gravel. Extractable organic carbon (EOC)
concentrations exhibited a similar pattern. TOoC, EOC, color, and
extractable TFP (ETFP) were closely interrelated. Extractable ammonium
increased substantially below the tan/gray contact, reaching values in
excess of 100 mg/dkg; higher concentrations of extractable ammonium were
found at sites having higher TOC concentrations. The total number of
bacterial cells in the core samples ranged from 10° to 10°® per dgm, changing
little with depth or sediment characteristics; but the number of platable
(viable) bacteria was found to vary greatly, tending to be much higher in
coarser-grained sediments. The existence of active microbial populations in
the deep sediments indicates that bacteria may be exerting an influence on
water quality.

Comparison of the groundwater and sediment-core data revealed an
extremely strong correlation between ammonium and extractable ammonium; but
DOC and TFP were poorly correlated with TOC, EOC, and ETFP. Nevertheless,
sites having higher average concentrations of TOC, DOC, and ETFP tended to
have higher average concentrations of DOC and TFP.

The results of this study suggest that the best quality of water is

likely to be found near the tan/gray contact: above the contact if the
overlying tan sediments are deep enough to protect the aquifer from DOC,
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nitrate, and organic chemicals percolating down from the surface, and a
short distance below the tan/gray contact when the layer of tan sediments is
too thin or fails to contain a zone of suitable hydraulic conductivity.
Increasing water quality problems can be expected with increasing depth
below the tan/gray contact; and wells screened in the deepest sediments
(which commonly produce the largest quantities of water) are likely to
produce water having high concentrations of DOC, iron, manganese, ammonium,
and, in areas with gypsiferous bedrock, sulfate. In-situ treatment for iron
and manganese removal may prove to be feasible in some locations, but such
treatment will clearly not be feasible in some of the deeper aquifers having
high concentrations of ammonium.
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