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SHALLOW GROUND-WATER FLOW, WATER LEVELS, AND QUALITY OF WATER,

1980-84, COWLES UNIT, INDIANA DUNES NATIONAL LAKESHORE

by David A. Cohen and Robert J. Shedlock

ABSTRACT

The Cowles Unit of Indiana Dunes National Lakeshore in Porter County,
northwest Indiana, contains a broad dune—-beach complex along the southern
shoreline of Lake Michigan and a large wetland, called the Great Marsh, that
occupies the lowland between the shoreline dunes and an older dune-beach
complex farther inlande These lacustrine sediments form a surficial aquifer
that extends from the Lake Michigan shoreline to the northern edge of the Lake
Border moraine.

Water levels and water quality in the surficial aquifer were monitored
from 1977 to 1984 near settling ponds on adjacent industrial property at the
western end of the Cowles Unit. Seepage from the settling ponds from 1967 to
1980 created a water—table mound that extended north into the shoreline dune
complex and caused perennial flooding of several intradunal 1lowlands on
National Lakeshore property. Since 1980, when the settling-pond bottoms were
sealed, these intradunal lowlands contained standing water only during periods
of high snowmelt or rainfall,

Water-level declines following the cessation of seepage ranged from 6 feet
at the easternmost settling pond to nearly 14 feet at the westernmost pond.
No general pattern of water—table decline was observed in the Great Marsh or
in the shoreline dune complex at distances greater than approximately 3,000
feet east or north of the settling ponds.

Since the settling ponds were sealed, the concentration of boron has
decreased while concentrations of cadmium, arsenic, zinc, and molybdenum in
shallow ground water downgradient of the ponds show no definite trends in
times Arsenic, boron and molybdenum have remained at concentrations above
those of shallow ground water in areas unaffected by settling-pond seepage.



INTRODUCTION

Location

The Indiana Dunes National Lakeshore, hereafter called the Lakeshore,
extends along the south shoreline of Llake Michigan from the west end of
Michigan City to the east end of Gary (fig. 1). The lakeshore was established
in 1966 and is divided into nine units, six of which are within two miles of
Lake Michigan and three of which are isolated preserves several miles inland.
The Cowles Unit (fig. 2) extends from the lLake Michigan shoreline south to
U.S. Highway 12, 1t 1is bordered on the east by Indiana Dunes State Park and
other Lakeshore property and on the west by an industrial area which includes
a coal-fired electrical plant, two steel mills and the Port of Indiana
(figss. 1 & 2). The Cowles Unit contains the western section of the Great
Marsh (fig. 3), the largest interdunal wetland at the lakeshore. Cowles Bog,
(fige 2) a national natural landmark, is a 56-acre tract at the western end of
the Great Marsh near the industrial complex. Cowles Bog has a raised peat
mound and an unusual plant community (Hendrickson and Wilcox, 1979). Its
proximity to the industrial complex has made it an area of concern to the Park
Service.

Background

The Cowles Unit is bordered on the west by an electric power generating
facility. From 1967 to 1980 the facility used several unlined ponds (fig. 2)
for settling fly-ash from two coal-fired generating units. Seepage from these
ponds, estimated at 2 Mgal/d by Meyer and Tucci (1979), created a ground-water
mound that extended into Lakeshore property and caused several lowlands within
a dune field north of the settling ponds to be flooded year-round. From 1973
to 1981 the company attempted to construct a nuclear power plant immediately
west of their existing coal-fired plant. The effects of dewatering the
excavation for the nuclear plant foundation was also an issue of concern to
the National Park Service. Four previous studies, Marie (1976), Meyer and
Tucei (1979), Gillies and Lapham (1980), and Hardy (1981), assessed actual and
projected impacts of these activities on the water resources in adjacent park-
lands. In late 1979 the facility discontinued use of the eastermmost settling
pond which was dewatered, dredged and back-filled with sande In 1980 and 1981
the remaining settling ponds were sealed and in late summer 1981, after con-
struction of the nuclear power plant was abandoned, the foundation excavation
was back-filled with sand.








































































