GEGLOGICAL AMD SOILS DESCRiIPTION OF DRAINAGE BASIN
Geological Description.

Lake Campbell and surrounding water=hed is located on the
Coteay des Frairie. This prairie coteau area 1% an erosion
remnant, irreqularly covered with glacial drift. This drift is the
parent material of the soils and shallow agquifers in the Lake
Camphbell watershed.

The drift material consist=s of till and outwash laid down
during the Wisconszin age. The til1l 9= composed of a heterogensous
mixture of material deposited directly by the glacier.

It has a loamy texture consisting of about 40% sand, 347% =11t and
26% clay (Soil Survey Moody County 19897 .

Lake Campbell i= a glacial outwash lake on a broad drift
shest that trends north and south, parallel with the Big Sioux
River. There are no closzed basins in this sheet, uater fFlows in an
integral pattern to the Big Sioux River .

Eastern South Dakota was glaciated at least four times dhur ing
the Pleistocene Epoch. Deposi left by these four ice sheets are
from youngest to oldest: the fsennsin, Ll1linoian, Kansen and
Nehrasken. The Wisconsin age has been sub-divided into four suhb-
stages listed in ascending order:s the lowan, Tazewell, Cary, and
Mankatao (Figure B-17.

Mo deposits older than the Wisconsin qlacier are preserved in
the Lake Campbell area. Little is know about pre-Wizsconsin jce
sheetss accepted theory is that the glaciers entered from the
northeast (Baldwin 12513

Much more is know about the Wisconsin age ice sheets because
the ti11 remained on the surface. OF the four Wisconszin glacial
sub-stanes in eastern South Dakota, the predominant remnants on
the surface in the Lake Campbell area are from the Iowan and Cary

e,

lowan deposits are generally referred to as any till or
boulder clay that i= older then Tazewell deposits. lTowan deposits
are characterized by level to =lightly sloping topongraphy, upon
which an intricate pattern of dendritic drainage is developed. The
smooth till surface is partly due to mantling of the former rough
topography of the earliest Wisconsin age. _

Cary deposits are comprised of till, ontwash and glacial lake
cediments. The Cary til11 iz similar to lowan but differsntiated by
topography, absence of loess and absence of well defined drainage.
Cary till iz characterized by knob and kettle topography which
contains many filled depressions. The local relief varies gqreatly
from ground to end morains. In end moraine areas the terrain 1=
rugoed with maximum slopes ranging from ix to greater than ten
percent. The ground moraine 1= also rugned but slopes are usually
less than =ix percent, Cary till varies from ten to seventy feet
thick. Soil = normally poorly developed and often only =ix inches
thick although in some instances reaches a Tew Feet in thickness.,

Cary putwash =ediments are expressed as three tupographical
types: valley train deposits, terrace remnants and collapsed
material {(Steece,, 197281, The more common valley trains are
characterized by leuel to nearly level, gently undulating
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topongraphy. They occupy low areas and are contined to strean
valleys., The material consists primarily of poorly sorted sands
and gqravels with carbonate rocks predominating.

The terraces are thin deposits of sand and gravel, ranging
from eight to twenty feet in thickness (Tipton 19588). The
collapsed Cary outwash is difficult to distinguish from Cary till

because the surface is rough and undrained. The outwash surface is

closely underlain by sands and gravels, where as the till is
mo=tly a mixture of clay,

Mo bedrock is exposed in the Lake Camphbell watershed and
surrounding area. However, data obtained from well logs in the
vicinity reuveal precambrian rocks beneath the surface deposits,
unconformahbly ocuverlain by rocks of Creteceocus ange. Since the
hedrock is beneath the unconfined agquifers in the Lake Campbell
drainage area, they have little or no effect on the lake.

Grounduater Hydrology.

Lake Camphell lies where two shallouw unconfined aguifers
merge, the Battle Creek and Big Sioux (Figure B-Z)., Both aquifers
are qlacial in origin. Glacial agquifers as a rule are
unconso lidated sand and gravel outwaszh, deposited by melt water
from receding glaciers,

The Battle Creek aquifer is composed of fine to medium sand
with some fFine gravel and 1= under lain by till., The aquifer is
located only on the Battle Creek flood plain.

The aquifer is recharged by precipitation and snow melt.
Feported water levels indicate that the groundwater flow follows
Battle Creek through Lake Campbell into the Big Sioux Agquifer
(fiqure B-2). The Battle Creek Aquifer discharges approximately

0.3 acre-ft/day through private wells, ®vapotranspiration and Tlow

to the Big Sicux agquifer at (Water Resources of Lake and Moody
County 19841 .

Water chemistry amalysis within the anquifer shouws the two
main components are calcium bicarbonate and zulfate.
Concentrations range from 440 to 1,300 mag/1. and average 680 mg/l
(USGES Water resource [nuestigations Report 1986},

Battle Creek Agquifer Characteristics: areal extent - 192.45
hector=s maximum thickness - 8 m.3s average thickness - 4,25 m.3
depth below surface - 0-1 m.3 ground water level below land
csurface - 0-3 m.5 estimated water storage volume - 34,000 acre-
ft.s well discharge - 1-3 gallons per minutes suitability for

irrigation 1= poor (Water Resource of Lake and Moody Counties $.D.

19867 .

The Big Sioux Agquifer runs in a southerly direction through

the Big Sioux flood plain., Agquifer material i1s composed of fine to

medium, poorly =orted sand to well sorted medium gravel. Rgquifer
recharnge 1= by infiltration of rain water and srnow melt throungh
the 0.3 to & m. of top so0il (Water Resources of Brooking county
1989 .
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Water gquality in the Big Sicux Aguifer is similar to the
Battle Creek Aguifer with calcium bicarbonste and sulfate
predominating. Averane calcium concentration is 100 mg/1., average
bicarbonate concentration 1= 260 mg/1, and average dissolued
syl fate concentration 1= 180 mag/1..,

fiz =tated earlier Lake Campbell is on the merge point of the
Battle Creek Aquifer and the Big Sioux Aguifer with the tlow going
towards the Big Sioux. Agquifer recharge by Lake Campbell usually
only occurs during spring run off and extreme high water periods.
The remainder of the year the aquifer is recharging Lake Campbell.
The ground/surface water connection i3 moderate between Lake
Campbell and the aguifers (Classification Freservation Restoration
of lLake= in Mortheastern $S.D 1977.)

Topography.

Lake Campbell watershed 1= on undulating and gently rolling
qlacial plain with many s=mall depressions. It iz drained by Battle
Creek which flows the Big Sioux River. The drainage pattern is
poorly defined in most areas, but 1z well defined along Battle
Creek.

Slopes in the watershed vary between 0 and 6 percent as a
general rule, although two =mall areas less than 10 acres have
zlopes between 8 and 9 percent and a few areas less than % acres
have slopes abouve 10 percent (Figure B-3). Slopes were measured
from U.S. Geological Survey topongraphical wmaps. The steepest
slopes were searched out to determine the maximum slope. Auverage
zlope was calculated by taking random slope measurements
perpendicalar to the drainage approximately every mile across the
entire watershed. Slopes ranged from 0 to 8,76 percent and average
1.01 percent.

Soils.

Soils that predominate the Lake Campbell water shed consist
of deep, well drained, nearly level to sloping soils, formed over
qlacial i1l and are found on the uplands and valleys of the
vatershed., The three primary =01l tupes found in Lake Camphbell
waterzhed are: Egan Series, Wentworth-Sinail and Dempster.

Egan Series so0il have a dark grayish-brown =ilty clay and
loam surface layer approximately 7 inches thick. The subsoil is
brown, aravish-brown, and Tight brownish grav =ilty clay loam
about 24 inches thick., It is =lightly hard and hard when dry and
friable when moist. The under material is calcareous, light
brownish agray clay loam glacial till.

Evgan soils have moderate organic matter content and medium to
frigh fertility. Surtface run off i =low to medium. Fermeability is
moderate in the =ubzoil and moderately =low in the underlying
material., Available water capacity is high. The =slopes very
betwesen 2 to 6 percent (5011 Survey of Moody County, S.D. 1989.).

Wentworth-Sinai soils are found on =lightly higher ground and
closer to the west end of the watershed than Egan soils (Figure B-
4). These =oils consist of deep, well drained, nearly level to
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aently sloping =ilty glacial drift and are closely associated with
the Egan soils. The surface laver 1= dark gravish~brown =11ty clay
toam about 7 dnches thick. The subsoil is =2iity clay loam about 27
inches thick., The upper part s brown, and the lower part is light
brownish gray and 1% calcareous. It is slightly hard to hard when
dry and friable whern moist. The under lying material is
calcareous, liaght brownish-gray =ilty clay joam. It is mottled and
vellowish brown and dark brown stained (Soil Survey of Lake County
S.D., 1973,

Dempster soils are found along Battle Creek and its flood
plein on nearly leuvel to =lightly sloping surfaces. These soils
frave =ilty texture and are moderately deep over sand and gravel
(Figure B-47.

Dempeter soils have moderate organic content and medium
Fertility, Surface runoff = slow to medium and permeabiTity is
moderate abouve the urderlying sard and gravel, Available water
capacity 1s moderate. Water ercosion 1= a hazard in =loping areas,
Slopes range from 0-2 percent (Soil survuey of Lake County S.D,
19737,

Using U.5. Geological Survey topographical maps to define the
watershed, approximately 112080 acres contribute runoff into Lake
Campbell. The contributing area is often smaller for most
precipitation events because numerous small lakes and lowlands
store runott in the watershed. Farmland accounts for approximately
70 percent of the waterszhed while marsh and lakes make up the
remainder

Im 1986 and 1987, sediment and nutrient load data was
collected for Lake Campbell and the watershed. Sediment loading
data was calculated using an AGNFS model which incorporated the
universal s0il loss equation (Ullery et.al. 1987). Below are
sediment yields for two significant rainfall event in 1986 arnd
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