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lowa's Water Resources Management Program

and groundwater resources, the lowa legislature funded a comprehensive Water
Resources Management program.

The ability to protect and improve lowa’s natural resources, while utilizing them
to benefit society, requires proactive long-range planning, based on accurate and
current geologic and hydrologic information. Since groundwater supplies 80
percent of lowans with their drinking water, an understanding of the geologic and
hydrologic framework that contains lowa’s groundwater is in the best interest of
lowans and is essential when planning for better and sustainable use, protection,
and management of lowa’s most valuable and vulnerable natural resource.

Geology of the Lower Dakota Aquifer

Thickness of Cretaceous strata above the aquifer

To be useful, the information from the water resource investigations will be made

available in an understandable and accessible format, similar to the IGWS

hydrologic atlas (www.iowadnr.gov/mapping/index.html) where the information can

be integrated and presented on a variety of maps at appropriate scales. Web-

based server applications will provide on-line access for those without desktop GIS

software who want to view pre-selected GIS map layers of interest. For those who

have desktop GIS software, the new series of map layers, known as coverages or "

Thickness of Surficial Materials

Geologic cross section through
Cretaceous strata in northwest lowa

The last comprehensive state water plan for lowa was completed in 1978 by the
lowa Natural Resources Council. Additional plans and programs have been
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Groundwater Basics by Jean Prior, et al., 2003, lowa Department of Natural Resources, lowa Geological Survey " oo * )G - b
Educational Series 6, 83 pages). The Cretaceous age Dakota Aquifer is shown inside of the dark red rectangle. The Nishnabotna Member forms a continuous sandstone across much of the study area. The sheet- o - 2 O < <l © g
like geometry of porous and permeable sandstone forms the primary and most productive portion of 4 S » N ol . -k ' Q 2 "@
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Elevation of the top of the Lower Dakota Aquifer in feet above mean sea level
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Elevation of the bottom of the Lower Dakota Aquifer in feet above mean sea level
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to a confining layer, while Nishnabotna rocks form a major aquifer capable of = X Vaey o] oy Lo sandy shale: valleys mtg th.e Ian_d surface. In areas wherg well records ghowed basal mudstong/shale intervals to be land surface. The .rock units underlymg the Qretaceoug strata.m nqrthwe;t lowa range from Precampnan are currently not clear. However, prob_able head rela_t|onsh|_ps and flow d|re(_:t|on_s between the various
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T continuous,areal e study ocause S e D g i | o sandstone, - modified to be no higher than the base of that particular well. This modification produced the. thlr.d of four into nine map units. These depositional packages represent periods of marine transgressions into lowa, and flow from the Lower Dakota Aqu[fer into the sub-Cretaceous aqwfgrs over most of the study area.
trates on the lower part of the Dakota Aquifer within the st dy area in northwest N ;fﬂ. 2ls | paleosois: " pebbly to conglomeratic Sub-Crotaceous iterations of the top of the Lower Dakota Aquifer. In areas where much of the Dakota Formationis and each of these units is erosionally beveled and truncated to the northwest beneath the Cretaceous However, upward ground-water gradients from sub-Cretaceous rocks into the Lower Dakota Aquifer
lowa Of f A = S Geologic Systems dominated by mudstones, particularly parts of Sioux, northwest Plymouth, Lyon, and Osceola counties, strata. The nine mapping units were chosen because they share hydrologic relationships with overlying were observed in areas near the Big Sioux River in Lyon and Plymouth counties and near Le Mars in
: qg VAL :‘; Wt ;;’j abutar orossbods ey vanian this procedure significantly increased the depth to the top of the aquifer. Cretaceous strata, they form identifiable lithologic packages, and they are of mappable scale. Plymouth County.
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sandstone also varies widely, it generally ranges from 200 to 300 feet in thickness N R &> limestone concretion ] S ry d C I The Lower Dakota Aquifer is comprised of the contiguous sandstones of the Nishnabotna and Wood- Although the interval immediately overlying the Lower Dakota Aquifer is dominated by shale and mud-
throughout much of the study area. The sandstones are confined over most of the ft 50 S KE Lo e “ifsandsione S sphaerasiderite pellets %na @; u m m a a n o n c u s I o n s bury members. The individual sandstone beds within the aquifer range from less than 10 feet to more stone, locally it may include thin and discontinuous sandstone units of the Woodbury Member that are
study area by 200 to 400 feet of clay-rich glacial till as well as by thick shale, 1501 ~ Bl |35 Y P phosphatic clasts s npac than 150 feet in thickness, and while the cumulative thickness of the sandstone also varies widely, it not directly connected to the aquifer, but are physically separated from it by intervening mudstone
siltstone, thin chalky limestone, and lignite (low-grade coal). Most wells developed -40 W QN zf—= == < Fe iron axide cements St. Peter, Prairie du Chien, Jordan e The first aquifer to be studied for the 2008 Water Resources Management program is the Dakota, generally ranges from 200 to 300 feet in thickness throughout much of the study area. The aquifer is strata. The lateral extent of these upper Dakota sandstones is limited, and most appear to be less than
in the aquifer range from 100 to 600 feet deep. The confining beds underlying the g' i SRR ooc beneonlie. - which is used for most water supplies in westemn lowa. This aquifer is composed of two members: thickest and most productive in the west-central and north-central parts of the study area, and thin or a mile or two in cross-sectional dimensions. However, these sandstone bodies may extend as elongate
aquifer include Dakota shales, undifferentiated Paleozoic rocks, and Precambrian ool | 8 = 1T f ,hm“::v - thinly bedded and well sorted Woodbury Member shales and very fine- to fine-grained sandstones, absent in the northwest and south-eastern portions of the area. The sandstones are confined over channels within the surrounding mudstone, and some could possibly extend in their long dimension
crystalline rock. | < m?- 0 |owermsmmasorwa @‘L,.f;f';'l“ - e y and the underlying thickly bedded and poorly-sorted Nishnabotna Member fine- to very course-grain- most of the study area by 200 to 400 feet of clay-rich glacial till as well as by thick shale, siltstone, thin distances spanning one or two counties. These sandstones are much less productive than the lower
501 I § ey ?7.7»’.- Congiemeratic S fish scalarbone o ed sandstones. These deposits formed in riverine environments 100 mya. Woodbury rocks form a chalky limestone, and lignite. Most wells developed in the aquifer range from 100 to 600 feet deep. aquifer, however, they are locally important sources of water, particularly for domestic or farm use. Un-
In areas where the aquifer is overlain by a thick sequence of Quaternary material, L0 wl77 aury sandstone > marine burrows _ e " minor aquifer with low to moderate yields, which grades to a confining layer, while Nishnabotna rocks The confining beds underlying the aquifer include Dakota shales, and undifferentiated Paleozoic rocks fortunately, the distribution of subsurface data in northwest lowa is insufficient to accurately predict the
primarily glacial till and upper Cretaceous shale, it is less vulnerable to contami- N DRSS P seat rossis SR A form a major aquifer capable of yielding greater than 1,500 gallons per minute (gpm) in some areas. and Precambrian crystalline rocks which have angular unconformity with the overlying younger strata. stratigraphic and geographic distribution of the sandstone bodies within the upper Dakota Formation.
nation from the land surface. - A Asre] ~ S plant doints Geology of the sub-Cretaceous surface in the northwest lowa study area.
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