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Once the downstream section of the Calumet River system that dominated most of
Northwest Indiana, the now highly modified Grand Calumet River now constitutes one of the
smallest major watersheds of the Calumet region. Though only 13 miles long and with
almost no natural surface drainage area, it now flows through one of the most industrialized



forces must be preserved from further degradation, or that natural history might be
irretrievably lost. The resiliency of nature is well-illustrated by the millennia of biological
recolonization and ecological recovery since the last ace age. While we can not afford this
time span for ecological restoration, this natural experience demonstrates the feasibility of a
parallel human experiment. In effect, the perspective and questions of this experiment are
simply, what are the status and trends of existing natural resources of the Grand Calumet
River basin? Can these natural areas and present day cultural pressures co-exist? Can these
natural communities be re-established in a sustainable manner? What is the most effective
restoration approach for achieving such goals? Finally, can the social, economical, and
political support be focused to attend to these objectives? These following chapters attempt
to answer the former questions, the last question can only be settled after considered
implementation of ecological restoration plans.

REGIONAL GEOGRAPHY

The natural watershed of the Grand Calumet River is located between Tolleston
Beach and the present-day shore of Lake Michigan. It lies within the Calumet lacustrine
plain, or lake plain, which extends from the modern Lake Michigan shore to the Valparaiso
terminal moraine. After the Wisconsin glaciation, the Lake Michigan lobe of the Laurentian



According to Bailey (1972), northwestern Indiana was dominated by open spruce
parkland 12,000 years ago. From 11,000-10,400 years ago, red and jack pines were
dominant, and from 10,000-2,500 years ago, the area was primarily oak dominated
hardwoods. After that, mesic species such as beech, maple, oak, and butternut took over.
Surveys from 1829-1834 list the most important trees in the dune complex communities as
black oak, white pine, jack pine, white cedar, and tamarack (Bacone and Campbell 1983).

EARLY CULTURE

Early artifacts found in the back dunes of the Calumet Beach Ridge by Lynott (1990),
including fire-cracked rock, chipped stone tools, lithic debris, and ceramics were dated to the
Late Woodland stage. The earliest historic records of settlement relate to the Potawatomi
who occupied the area until about 1833. The Potawatomi were nomadic. They lived in the
Calumet region during the summer for hunting, fishing, foraging, and cultivating, and they
returned south in the winter. Food was abundant for the Potawatomi. Wild currants,
cranberries, whortleberries, gooseberries, huckleberries, and wintergreen berries were
plentiful among the dune and swales. Other abundant foods were grapes, pawpaws, wild
plums, crabapples, hazel nuts, honey, sassafras, and maple syrup. Wild game included



Grand Calumet River, only the Little Calumet was utilized for lumber transportation (Meyer



Industrial expansion experienced a lull with the onset of the Great Depression that
extended through World War Il (Cook and Jackson 1978). This lack of activity lasted into
the 1950's, but the effects of industries already present were still apparent. In 1930, the
Grand Calumet River was described by Peattie (1930) as a stagnant lagoon, an “open sewer”
devoid of plant life, though bordering marshes still offered “favorable localities for plant
growth.” Air pollution in 1966 was comprised of 41% fuel combustion (458,000 tons per
year), 35% industry (392,000 tons per year), 22% transportation (241,000 tons per year), and
0.02% refuse disposal (Lerner 1977).

The establishment of industry created the landscape apparent today. The Grand
Calumet River experiences the great force of pollution inherent in industry and urbanization.
Years of un-managed pollution from rapid industrial growth is now buried in the sediments,
and any ecological integrity of the system has been severely degraded.

POLLUTANTS

The 1972 Federal Water Pollution Control Act required the Indiana Stream Pollution
Control Board (ISPCB) to issue permits to stream dischargers through the National Pollution
Discharge Elimination System, and a chance at reviving the Grand Calumet River was
granted. The steel mills removed solid and acid wastes from their effluent by installing catch
basins and by using aeration and filtration techniques. Though there have been numerous
reports of non-compliance, the NPDES system is recognized as a contributor to improved
water quality.

Recognized pollutant sources include urban runoff, landfills, dumpsites, industrial
effluent, and sewage treatment plants. The Grand Calumet River has a history of high levels
of bacteria, nutrients, cyanides, lead, arsenic, cadmium, PCBs, phenols, oils, grease,
chlorides, and other contaminants in the water and sediments. Combined sewer overflows
from Gary, East Chicago, and Hammond sewage treatment plants flush raw sewage and fecal
contamination into the Grand Calumet River and also Lake Michigan via the Indiana Harbor
Canal.

The effects of these pollutants on humans and on the River ecology are great.
Ammonia is released from stock yards and in the coking operation of steel production, and
both ammonia and phosphorus are found in sewage, fertilizer, meat packing and industrial
waste, and detergents. These two nutrients contribute to toxic algal blooms, increased
aquatic plant and algal growth, and lower oxygen levels when they are flushed into Lake
Michigan. Problems with Lake ecology and fisheries can occur when nutrient levels are
high.

Other contaminants produced by industry also cause adverse health effects in
humans. Hydrocarbons from refineries have an acute lethal toxicity and will decrease the
dissolved oxygen concentration in water. Lead can cause convulsions, anemia, and kidney
and brain damage. PCBs were once used in transformers and diodes, but they were banned
in the 1970's. They resist degradation and remain in the environment and can cause
vomiting, rashes, abdominal pain, temporary blindness, liver damage, cancer, and birth
defects in humans.



Despite successful attempts to improve the River’s water quality, the sediments will
not be cleaned simply by changing current pollution practices. For over 100 years these
contaminants have accumulated ee 4fe sediyspppply beteby |
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INTRODUCTION

The southern Lake Michigan lakeplain is a landscape of contradictions. It has suffered
extensive environmental degradation, yet it remains home to globally significant natural areas.
The Grand Calumet River is an integral part of the lakeplain. Its watershed, the heart of the
Calumet region, is a graphic illustration of the head on collision between industrial
development and the natural lakeplain ecosystem. Commonly held images of the Calumet
region include hulking steel mills, acres upon acres of white tanks holding petrochemicals from
the region’s oil refineries, channelized waterways, and working class neighborhoods in various
states of repair. At the same time, scattered throughout the landscape are small tracts of
relatively undisturbed natural areas that support some of the most complex biotic communities



wetlands have the potential to impact not only the Grand Calumet River watershed but also the
southern Lake Michigan lakeplain, and ultimately the entire Great Lakes basin

The purpose of this chapter is to describe the special habitats along the Grand Calumet
River corridor that support diverse biotic communities. The ecological significance of these
sites will be outlined in the contexts of the River's watershed, the southern Lake Michigan
lakeplain, and the Great Lakes basin. Potential impacts of dredging and of associated habitat
restoration projects will also be discussed.

PRE-SETTLEMENT CONDITIONS
The southern Lake Michigan lakeplain

The post-glacial landscape of the southern Lake Michigan lakeplain is the product of
constant change. For most of its history, regional physical processes such as climatic
conditions, glacial mechanics, and fluctuating lake levels drove this dynamic system. The
region's biotic communities have been influenced by three major biomes; eastern deciduous
forest, tallgrass prairie, and boreal. The physically changing terrain together with the
availability of diverse genetic material created an ecological rhythm that marked time with
constantly evolving biotic communities.

The Great Lakes are relatively young in geologic terms; their history encompasses only
the last several thousand years. During the Pleistocene Epoch climatic changes caused glaciers
to advance southward across North America, extending as far south as Ohio and the Missouri
River. As the glaciers flowed across the landscape, they carved out the Great Lakes basin.
With the end of the Wisconsin Glaciation, some 11,000 years ago, the ice fields retreated from
the region leaving behind the predecessors of the modern Great Lakes (Brown 1997).

The following geologic history of the lakeplain and formation of the Grand Calumet
River are summarized from Geologic History of the Little Calumet and Grand Calumet Rivers
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Boreal and tundra flora established along the receding edge of the glacier. As the ice
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built of layers of sand and gravel sediments deposited by shoreline wave activity and capped
with wind blown dune deposits.

Wetlands formed where the swales dip below the groundwater table. The well-drained
sandy soils of the ridges grading into the marshy swales created a wide range of moisture
conditions that were complicated by the natural fluctuations in the groundwater table including
seasonal changes, short term fluctuations of Lake Michigan water level, and the long term
retreat of the lake. This is reflected in the variety of natural communities found throughout the
ridge and swale region. From the dry sand savannas to the interdunal ponds, these
communities are interwoven into a fine tapestry of living organisms responding to each
temporal or spatial change in the landscape.

The ridges and swales mark stages in the 11 Tc0 12 9tjOogrvoluerm Td(retreat pITheof tho po[Wetlau
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1820. The new channel redirected the flow of the Little Calumet River through Lake
Calumet into Lake Michigan. The Grand Calumet was now isolated and slowed
considerably. By 1872 the mouth of the Grand Calumet River was completely silted in with
sand and clogged with aquatic vegetation (Moore 1959).

By the middle of the nineteenth century Europeans had begun to settle on the
lakeplain. Most of the early settlers were farmers. Between 1840 and 1850 the population of
Lake County more than doubled from 1,468 to 3,991. Of those, only 97 persons lived north
of the Little Calumet River (Moore 1959). The ridge and swale was of no agricultural value,
so those who lived there depended on hunting, fishing, and trapping. Wildlife was so
abundant that several hunting and fishing clubs were founded in the area. There are several
accounts of the rich harvest of game from the area including: “. .. it was not unusual to bag
a hundred ducks in a single day. The record for ducks killed by one of the members was 189
between sunrise and 10:00 A.M.” (Moore 1959) and “The marshes adjacent to the Calumet
rivers abounded in mink and muskrats . . . An estimated 30,000 muskrats were taken each
year ...” (Moore 1959).

In 1870 work began on a harbor at the mouth of the Calumet River in south Chicago,
marking the beginning of industrial expansion of the Calumet region. Alterations to the
landscape, such as dredging and channeling the rivers and draining and filling wetlands,
changed both the land use and ecology of the region.

The scientific study of the unique ecology of the lakeplain began during this same
time. By the early 1900s the work of Dr. Henry Cowles had created great interest in the dune
region of northwestern Indiana. During this time detailed surveys of both flora and fauna
were compiled for the region. The richness of plant species found in the ridge and swale
region is described in H. S. Pepoon's 1927 book, An Annotated Flora of the Chicago Area.
One passage describes plant species found in the area near Clark and Pine between 1892 and
1906. It should be noted that most of the sites mentioned have been destroyed or severely
degraded by urban development.

It was adjacent to this slough and other depressions and ribbon like
waters that orchids abounded, such as small yellow lady's slipper
(Cypripedium parviflorum), the large yellow lady's slipper (C. parviflorum
pubescencens), which at B [B is a location on the banks of the Grand
Calumet River] on the map was found in 1894 in a colony of some
hundred plants , the small white lady's slipper (C. canadidum) at N [N is
near present site of Clark Junction natural area.], the showy lady slipper
(C. hirsutum) at J, bracted orchis (Habenaria bracteata) at E, Habenaria
clavellata at G, Habenaria hookeri at M, Pogonia ophioglossoides at G,
calapogon at G, Spirantes gracilis at J, twayblade (Lipares Loeselli) at N,
a colony of pitcher-plant flourished at D, . . . Twinflower (Linnaea)
occurred at E, one of the few stations for this plant in the Chicago Area. .
.. Nelumbo lutea, the lotus grew in the Grand Calumet at A . .. At this
station only. Sundew (Drosera rotundiflia) was found on nearly all
waterfilled half submerged logs at A.
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While one segment of modern culture was beginning to understand the biological
significance of the lakeplain ecosystem another was systematically destroying the ecological
processes and patterns that had produced it. Pepoon laments the destruction of habitat that
had already occurred by 1927: "... Very much of this rare flora has disappeared forever,
owing to drainage, railroad building, sand hauling and filling, extension of urban
communities, and the tremendous influx of factories. Much of the pond water remaining is
practically sewage. The choice plants of these sloughs and marshes, as far east as Dune
Park, have disappeared or are vanishing rapidly" (Pepoon 1927).

CURRENT CONDITIONS

The landscape of the Calumet region has changed dramatically during the past 100
years. The Grand Calumet River typifies these changes. It was once described as being
more like a bayou than a river (Moore 1959), but it has since been channelized and redirected
to flow into the Mississippi River basin. Today roughly ninety percent of its water comes
from industrial and municipal discharges. The sandy soils of the river bed have been
replaced by sediments contaminated with the residue of urban industrial activities. Despite
these changes, aspects of the natural systems are still evident along the river corridor and
throughout the watershed. Identifying and understanding the significance of the native
species and community types is an integral part of assessing the ecological state of the river
corridor.

The Indiana portion of the strandplain covers over 30,000 acres, and within that
roughly 2,000 acres of ridge and swale still exist. Aerial photographs taken over the last
sixty years document the physical transformation of the region from a natural system to an
urban industrial complex. The first complete set of aerial photographs of the Calumet region
date back to 1938. Undisturbed sections of ridge and swale topography are easily recognized
by their distinctive linear pattern. The 1938 photographs show that the strandplain had
already been divided into three distinct units. The city of Gary separated the Miller Woods
area in the east from the central ridge and swale section in west Gary, Hammond, and East
Chicago. The central ridge and swale section was divided from the Wolf Lake - George Lake
area by the cities of Hammond, East Chicago, and Whiting. Shoreline armoring and fill, that
would ultimately isolate the strandplain from Lake Michigan, had also begun. Although these
areas were isolated from each other, there were still fairly large blocks of natural terrain in
the Miller Woods and central ridge and swale area.

The Miller Woods area currently contains roughly one thousand acres of fairly
contiguous native landscape including the Miller Woods Unit of the Indiana Dunes National
Lakeshore, the City of Gary's Marquette Park, and private property. Over 430 species of
native plants have been documented in the Miller Woods unit of the Indiana Dunes National
Lakeshore. The dune complex north of the Lagoons supports panne and foredune
communities. The ridge and swale complex to the south of the lagoons supports some of the
highest quality black oak savanna in the Chicago Region (Wilhelm 1990). The Miller area
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There are approximately one thousand acres of natural terrain left in the central ridge
and swale area. The habitat has been fragmented into isolated pockets ranging in size from
170 acres to as little as five acres.
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basin or have their best examples here. Thirty elements are ranked imperiled, of which
thirteen occur exclusively or predominately within the basin, or have their best example
there. Seventy-nine elements are ranked as rare, and 33 of these occur exclusively or are best
represented within the basin.

Seven natural systems have been identified that support biodiversity in the Great
Lakes basin. They are: open lake, coastal shore, coastal marsh, lakeplain, tributary and
connecting channel, inland terrestrial upland, and inland wetland. Open lakes, coastal marsh,
coastal shore and lakeplain are unique to the basin. Of these, coastal shore and lakeplain
support a disproportionate amount of the basin's special biological diversity. Of the 61 Great
Lakes dependent, globally significant elements (G1 or G2), 26 percent are supported by
coastal shore, while 21 percent are supported by lakeplain systems.

The southern Lake Michigan region of the Great Lakes basin supports both lakeplain
and coastal shore systems. The parabolic dunes that stretch along the shoreline from Gary,
Indiana to southwestern Michigan are a type of coastal shore system. The exceptionally high
levels of biological diversity in these dunes is underscored by the fact that the Indiana Dunes
National Lakeshore has the third highest plant diversity of all national parks, despite having
less than three percent of the total acreage of either of the top two (National Park Service
1987). The lakeplain system persists in a series of remnants of native landscape, scattered
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noted as foraging and nesting habitat for regionally rare birds including; great egret
(Casmerodius albus), black tern (Chlidonias niger) and black-crowned night heron
(Nycticorax nycticorax).

At the easternmost end of the River, there are three sites that have been inventoried
by the Indiana Natural Heritage Program: Miller Beach and Dunes, the USX Site and
sections of Marquette Park. All three sites harbor significant natural areas that are associated
with the Grand Calumet River Lagoons. All are a part of or are adjacent to the larger Miller
Woods unit of the Indiana Dunes National Lakeshore, an approximately 900-acre remnant of
native lakeplain landscape. This area is the transition zone between the Tolleston strandplain
and the high dunes to the east.

The natural course of the Grand Calumet River was altered to accommodate the
building of the USX steel mill in Gary. The relocation of the River channel isolated the
section of the River east of the USX facility, and as a result, the Grand Calumet Lagoons
formed. Tolleston Beach fans out from a single dune ridge in the east to about 50 dune
capped beach ridges south of the Lagoons. The ridges have a linear form that parallels the
lakeshore and are capped by moderate size dunes making them higher than those found
further west on the strandplain. Windblown sand has divided sections of the swales into
separate ponds. High parabolic dunes occur lakeward of the lagoons (Brown 1997). Prior to
urban development, Miller Woods graded into the Greater Calumet Wetlands Site. Now the
two sites are physically separated by the city of Gary.

The area surrounding the Lagoons can be separated into two units: the area to the
north of the Lagoons consists primarily of foredune and dune complex, and the area to the
south is a savanna complex (Wilhelm 1990). Natural Heritage data for Miller Woods and for
the Grand Calumet Lagoons area is sparse. The northern unit is known to support two
globally rare communities: panne and foredune. There is no Natural Heritage data available
on community classification in the savanna complex to the south of the Lagoons.
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looks at the absolute number of species with high C values that are found at a site (Swink and
Wilhelm 1994).

The following is a summary of Native C values and Floristic Quality Index ratings
from Plants of the Chicago Region:

Based upon 15 years of application of this assessment system to all
types of land in the Chicago region, certain patterns have emerged. We
have found that the mean C values in the preponderance of our open land
range from O to 2. In light of the fact that 89% of our native flora has a C
value of 4 or greater, and a mean C value of 7.3, it is evident that the
principal elements of our native systems are uninvolved in the Chicago
region landscape today.

The vast majority of land in the region registers | values [Floristic
Quality Index] of less than 20 and essentially has no significance from a
natural area perspective. Areas with | values higher than 35 possess
sufficient conservatism and richness to be of profound importance from a
regional perspective. Areas registering in the 50's and higher are
extremely rare and of paramount importance they represent less than 0.5%
of the land area in the Chicago region. (Swink and Wilhelm 1994)

Floristic quality assessments were performed for all the large dune and swale
remnants in the Greater Calumet Wetlands Site and included as one component of the
Illinois-Indiana regional Airport Site Selection Report in 1991 (Mierzwa et al. 1991). The
assessments were updated in 1994 (Table 1). The two units of the Miller Woods site were
surveyed in August of 1978 and again in August of 1989 (Table 2) (Wilhelm 1990).

The Grand Calumet River corridor
The U.S. Army Corps of Engineers has identified several reaches of the Grand
Calumet River that are associated with specific proposed dredging projects. The land

adjacent to four of these reaches supports significant pockets of biodiversity. At the
easternmost end of the river, Miller Woods and Dunes surround much of the Lagoons reach.
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Brunswick Savanna 68 38.81 471
Clark & Pine Addition # 1 92 44.00 4.59
Clark & Pine Addition # 2 152 75.03 6.09
Clark & Pine Nature Preserve 277 128 7.7
Clark & Pine East 212 88.58 5.74
Clark Junction 245 101.96 6.51
Clark Junction East 187 76.93 5.63
Cline Ave. Dune & Swale 106 53.52 5.20
DuPont Dune & Swale 226 76.10 5.06
Gibson Woods Nature Preserve 297 103.00 6.0
Ivanhoe Dune & Swale 272 89.62 5.43
Lakeshore Prairie 151 72.02 5.86
Tolleston Ridges 261 101.00 6.1
Tolleston Woods 93 4459 4.62

Table 2 Floristic Quality Assessments for Miller Section

Miller Woods and Dunes Sites Native Taxa Floristic Quality Native C Value
Index

Unit A Foredune and Dune Complex 210 97.00 6.70

Unit B Savanna Complex 179 78.00 5.81

Miller Woods and Dunes

The remnant natural areas in the Miller area cover roughly 1,000 acres and include
the Miller Woods and Dunes unit of the Indiana Dunes National Lakeshore, the City of
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elements considered rare or limited to a unique niche within the Indiana Dunes National
Lakeshore.

Foredune communities occupy the windward exposure of the first line of dunes from
the lake shore. Characteristic plants of the foredune include: Ammophila breviligulata,
Andropogon scorparius, Artemisia caudata, Calamovilfa longifolia, Cirsium pitcheri,
Cornus stolonifera baileyi, Lathyrus japonicus glaber, Populus detoides, Rhus aromatica
arenaria, and Solidago racemosa gillamani.

In the Miller dunes area, panne communities inhabit a series of interdunal depressions
that form on the lee sides of the first or second line of dunes. The depressions intersect the
groundwater table forming calcareous wetlands and ponds. Pannes are unique in floristic
composition, containing species that grow nowhere else in the Chicago region or in the State
of Indiana. Plants of the panne community include: Aster ptarmicoides, Carex garberi,
and
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Calamagrostis canadensis, Cornus racemosa, Cornus stolonifera, Iris virginica, and
Osmunda regalis spectabilis grow along the margins of the swales.

In areas with little or no canopy, common species along the crest of the ridge include
Andropogon scorparius, Arabis lyrata, Calamovilfa longifolia magna, Coreopsis lanceolota,
Liatris aspera, Liatris cylindracea, and Lithospermum croceum. At midslope Andropogon
gerardii becomes the more dominant grass, and Pedicularis canadensis, Senecio
pauperculus, and Castilleja coccinea are fairly common as well. Calamagrostis canadensis
is the dominant grass of wet sand prairie areas. Other common plants include Eupatorium
perfoliatum, Liatris spicata, Oxypolis rigidor, Pycanthemum virginiana, Rosa palustris, and
Solidago gramnifolia.

The sand mining operation scraped away the dunes to the water table, creating habitat
conditions similar to the natural pannes. Many panne associates are now found growing in
these areas, including: Aster ptarmicoides, Carex viridula, Gentiana crinata, Hypericum
kalmianum, Liparis loeselii, Potentilla fruticosa, Rynchospora capillacea, and Sabatia
angularis.

The plant species list for Clark and Pine East contains 212 native species and 40
adventives, with a Floristic Quality Index of 78.23 and Native C Value of 5.03 with
adventives. These numbers indicate that the site is of extreme importance as a relatively
natural area in a region of highly degraded ecosystems.

DuPont Dune and Swale

There are approximately 170 acres of remnant dune and swale included in DuPont's
corporate land holdings around its East Chicago plant. Four globally rare communities have
been identified at the DuPont natural area: wet-mesic sand prairie, dry-mesic sand prairie,
dry sand savanna and sedge meadow.

Approximately 50 acres of the DuPont area comprise a unique formation of dune and
swale that has a natural surface water connection with the Grand Calumet River. Marshes
along the river curve to the west and grade into linear swales. Near the river, the marshes are
generally filled with cattails (Typha ssp.), common reed (Phragmites australis), and purple
loosestrife (Lythrum salicaria). The swales support high quality wet prairie and sedge
meadow communities. Species that are common throughout the swales include Aster
ptarmicoides, Calamagrostis canadensis, Carex stricta, Chelone glabra, Coreopsis tripteris,
Eryngium yuccifolium, Eupatorium maculatum, Liatris spicata, Muhlenbergia glomerata,
Pycanthemum virginianum, Scirpus pungens, and Scirpus validus creber. Cattails, common
reed, and purple loosestrife are well established in deeper parts of the swales.

The plant species list as of 1993 contains 226 native plant species and 35 adventives.

It has a Floristic Quality Index rating of 70.8 and Native C value of 4.38 with adventives.
The DuPont property survives as a rare and highly valuable remnant of the ridge and swale
habitat-type. Floristic communities of this complexity are extremely rare within the Chicago
region.

THE IMPACTS OF THE DREDGING PROCESS

21



The two major ecological risks of dredging are the possibility for ecologically
harmful disposal of sediments and for sloughing of land adjacent to dredged areas. The
primary objective in designing restoration measures to accompany dredging is to minimize
these risks. Restoration measures of a slightly broader scope also merit consideration in the
dredging-planning process. These would enhance the habitat value of high-priority natural
areas adjacent to the Grand Calumet River and would serve as preventative measures against
further degradation of these areas. Possible sites for various restoration activities are
discussed in the section titled “Restoration,” included below.

Sloughing of the banks could negatively impact natural areas by destroying existing
high quality habitat or by opening degraded habitat to invasion by exotic species. The dunes
that encompass the Grand Calumet Lagoons support unique biotic communities that could be
negatively impacted by changes in the natural dynamics of dune development. The integrity
of the dunes and ridges in this area should be protected during the dredging process. At
Clark and Pine East, there is concern for the artificial bank that separates the river channel
from the borrow pit at the southern end of the preserve. At DuPont, the high quality sections
of the swales are currently separated from the river by a buffer zone of degraded marshes.
Changes to these marshes could impact the quality of habitat throughout the swales.

When sediments are removed, their disposal should not impact natural areas or
systems. High quality natural areas and key restoration sites should not be used for sediment
disposal. Potential impacts to natural processes should also be studied if disposal sites are
located near, though not within the borders of, natural areas. Impacts to be studied in this
case include changes in run-off patterns and in ground water movement.

RESTORATION
A landscape by design

During the past one hundred years our industrial culture has dramatically restructured
the landscape of the Calumet region to fit its needs. Dunes were leveled, wetlands drained
and filled, and rivers channelized in order to make the area more suitable for urban
development. The destruction of habitat disrupted ecological processes, thereby shattering
the natural landscape. Today, only small fragments remain, and these are out of context in
their current surroundings. Storm water that once recharged the groundwater table is now
urban run-off, that is collected in sewer systems and piped away. Native species no longer
range freely across the lakeplain to form and reshape communities. A small number of
exotic species thrive in the wake of urban development and dominate the landscape.

In total, over ninety percent of the natural landscape of the Tolleston strandplain has
now been destroyed. The remaining fragments are the last refuge for the biotic communities
native to this area. Significant ecological interaction is restricted, for the most part, to these
fragments. They hold the only biological reserves of native species sufficient to fuel any
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future reintroduction efforts, and they are also the last models available of the natural
ecological systems of the region function.

Finding relevance for these natural areas in the current landscape is difficult. The
natural systems that controlled the ecology of the lakeplain have been eclipsed by conditions
created by human activity. The industrial landscape has created a new set of environmental
conditions that will shape the future of these remnants as much as the natural systems shaped
their past. Restoration of the River as a functional ecosystem presents this basic problem:
remnants of the pre-industrial landscape offer the best opportunities for conservation and
restoration of ecological health to the system, yet the natural processes that created and kept
them dynamic have been changed forever. If we are to conserve our natural heritage for
future generations we must account for the long term viability of these sites in our land use
planning. Preservation and stewardship of these lands will require a conservation ethic that
reaches beyond their immediate borders, making ecological restoration a process of
integrating biological diversity into the broader landscape through planning and design.

Until recently, little attention was paid to conservation in land use planning in the
Calumet Region. The first attempt to develop a Coastal Zone Management Plan in the mid
1970s produced a list of high quality natural areas in Lake County. These inventories
combined with a growing awareness of the value of our biological heritage led to the
purchase and dedication of a handful of these sites as Nature Preserves. Until then, these
tracts were areas that had escaped urban industrial development by chance. The protection of
Hoosier Prairie, Gibson Woods, Tolleston Ridges, Clark and Pine, and Ivanhoe Dune and
Swale was the first successful effort at systematic conservation of natural resources in
northern Lake County. By establishing these preserves, a means for maintaining biological
diversity in the industrialized heart of the Calumet Region was developed.

Nature preserves are created to protect the highest quality examples of natural
communities; their intrinsic value as a natural area controls their cultural land use. They are
like gardens that operate independent of the surrounding landscape. At present, our best
efforts at ecological management keep the natural systems functioning only within the
borders of individual preserves. This conservation is severely restricted in its range.

Preservation of natural lands and systems will require a conservation ethic that
reaches beyond the immediate borders of designated nature preserves. Such an ethic will
challenge the assumption that there is a dichotomy between conservation and human
demands on the land. Without ignoring or displacing the human inhabitants of the region,
thoughtful land planners will find ways to expand the available habitat options for native
species, and will thereby re-introduce natural ecosystem functioning to areas currently
devoid of natural-area value. By creating buffers around existing natural areas, developing
biological corridors, and replacing exotics with native species on properties not solely
dedicated to conservation, we can begin to re-unify our human landscape with the natural
ecological system. Such a wide-ranging effort will require that conservation and restoration
activities be coordinated with activities that enhance the economic welfare and community
development of the region. Plans will be implemented not by narrow constituencies, but
through partnerships between government agencies, private landowners, and conservation
organizations.
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programs can prevent their spread. Common reed and purple loosestrife are exotic species
that are well-established throughout the entire River corridor, and this problem needs to be
addressed at a system-wide level. Each purple loosestrife plant can produce as many as
250,000 seeds that are dispersed through flowing water. Common reed spreads by sending
off long rhizomes and seeds. Both of these plants form large monocultures, choking out
beneficial native species. The long-term viability of all wetland habitat is subject to our
ability to control these plants throughout the entire River system. Control of non-native
species will be an ongoing management issue. Programs to control exotic species need to be
in place to insure the integrity of both natural areas and restored habitat.

Without proper management, the long-term viability of conservation and restoration
efforts is questionable. In order to assure that management activities take place and run
smoothly, potential land management agencies or organizations willing to contribute to any
restoration efforts must be identified. This seeking-out of management organizations is a
necessary part of the restoration-project planning process.

The level to which we can restore natural processes along the Grand Calumet River
corridor will be determined in large part by how highly we prioritize restoration in future
land use planning and remedial actions. The drainage pattern and flow of the River have
been dramatically altered in the past 150 years. Ninety percent of the River’s water now
comes from industrial and municipal discharge. In this context, both quantity and quality of
water in the River are determined more by government regulation than by natural processes.
Natural wetland complexes currently occur only sporadically along the River, with artificial
berms forming large sections of the bank. Along much of the riverbank, industrial and
residential development pushes all the way to the water's edge. This situation dictates that
habitat quality will not be consistent throughout the corridor.

Protection of core natural areas will maximize habitat potential in key stretches of the
River and will preserve the biological reserves necessary for restoration throughout the entire
River system. Establishing system-wide standards that support diversity, such as control of
invasive exotic species and protection of local genotypes, will also lead to improvements in
the ecology of the River.

The Grand Calumet Lagoons reach

Management of the surrounding natural areas is needed to maintain the biological
diversity in this reach. Control of exotics and prescribed burning are priorities. Common
reed and purple loosestrife are both present in the pannes and swales. Regular fires are
needed to maintain the savanna complex to the south. The ecological integrity of the pannes
depends upon the integrity of the surrounding dunes. Foot traffic and off-road vehicle abuse
are causing erosion and are disrupting natural processes. Methods for controlling
inappropriate recreational use of sensitive areas should be developed. Restoration and
management activities should be coordinated through the offices of the Indiana Dunes
National Lakeshore.

The USX reach
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The western extreme of this reach runs through Clark and Pine East Nature Preserve.
The eastern end includes parts of the Grand Calumet Lagoons and Miller Woods. The
middle section runs through residential and industrial areas, and it currently has little value as
a natural area.

USX section of the Grand Calumet Lagoons

The juxtaposition of the "moonscape” of the USX slag piles with the fragile beauty of
the natural dune complex in this landscape is a striking reminder of the restoration challenges
we face. Gerould Wilhelm (1990) aptly described the problem: “Half of the westernmost
pond, still the richest and most stable Panne in existence, has been unceremoniously
obliterated by a large slag pile which remains to this day, and should probably continue to
remain in place lest the activity of removal obliterate the Panne altogether.” Ideally,
restoration of this site would include removal of fill, repair of historic degradation, and
creation of a buffer between the remaining natural area and the industrial site.

Clark and Pine East Nature Preserve

The preserve serves as a direct link between the River and some of the highest quality
natural areas in the state. The cluster of sites around Clark and Pine are legendary among
botanists in the Chicago region. Clark and Pine East is owned by the Indiana Department of
Natural Resources (IDNR) and managed by the Division of Nature Preserves (DNP).
Restoration projects in this area would have to be coordinated with IDNR management
objectives for the site.

Restoration of this property is a high priority. Large sections of the preserve have
suffered disturbances that have left the ground open for invasive exotic species. Along with
common reed and purple loosestrife, European buckthorn is a problem at this preserve.
Buckthorn forms dense stands that must be removed manually. Fire suppression has also
caused large areas of the preserve to become overgrown. Department of Nature Preserves
staff have conducted controlled burns at the site for the past two years. Volunteers have
worked under the direction of DNP and Nature Conservancy staff to carry out restoration
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threatening an area of sedge meadow that grows in the adjacent swale. The upland ridge that
parallels the swale has a closed canopy, which consists mostly of black oaks. The exotic
species black locust (Robinia pseudoacacia) competes in this upland area with native tree
species, and the understory grows thick with sassafras (Sassafras albidum) saplings. Despite
the overgrown condition of the savanna, the herbaceous layer still supports plant species
associated with a more open canopy, such as Baptisia leucantha, Pedicularis canadensis, and
Euphorbia corallata. The swale supports primarily Carex stricta and Calamagrostis
canadensis. Also present are Eupatorium maculatum, Eupatorium perfoliatum, Scirpus
validus, and Scutellaria epilobiifolia. Restoration of the marsh and ridge and swale area
would entail exotic removal and re-introduction of fire, with possible manual thinning of the
canopy.

The Clark and Pine East Preserve is flanked by several smaller tracts of lesser, but
still significant, value as natural areas. There are small wetlands flanking both sides of the
preserve along the River. To the west is a small pond and cattail marsh (less than five acres),
that is cut off from the preserve by two sets of railroad tracks. To the east, a small pond and
a scrap of oak savanna on American Bridge property are separated from the preserve by a
NIPSCO right-of-way. The habitat value of these two sites is greatly enhanced by their
proximity to Clark and Pine East. Further to the east is a larger marshy area that is
overgrown with cottonwoods. Historic aerial photographs indicate that this area was once
open marsh. It is similar to parts of Clark and Pine East and DuPont that are adjacent to the
river and appear to have been filled at some point, perhaps with sediments from earlier
dredging projects. Both the marshy area adjacent to Clark and Pine East and the similar
areas within the Clark and Pine East and DuPont tracts have apparent potential for restoration
to higher quality habitat. More information should be gathered on these areas, so that the
need for restoration there can be adequately assessed.

Gary Sanitary District reach

No high quality natural areas directly contact this stretch of the River. Ivanhoe Dune
and Swale Nature Preserve is approximately 500 feet south of the River, but they are
separated from it by the Indiana Toll Road and the South Shore rail line. Most of the native
landscape has been destroyed on the Gary Airport property, which extends along most of the
north edge of this reach. The marshes that run along this stretch of the River channel support
a large population of purple loosestrife and common reed, which poses a threat to sites
downstream, such as DuPont. Restoration efforts in this section of the River should focus
foremost on controlling populations of non-native species.

DuPont reach

From a habitat standpoint, the DuPont property anchors this stretch of the River. The
DuPont natural area is the largest unprotected remnant of dune and swale in the region.
Preservation of this site is fundamental to the ecological restoration of the River. It supports
the most biologically diverse wetlands with surface water connections to the River channel.
Its 170 acres of remnant dune and swale comprise a large core reserve of native species and
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enhance the potential habitat value of nearby, smaller, more degraded natural areas. Formal
protection and management of this site will be crucial to any habitat restoration effort in the
DuPont reach of the River.

Outside the boundaries of the DuPont property, but within the DuPont reach, are
Siedner Dune and Swale Nature Preserve, the Beamsterboer property, the Harbison Walker
property and the USS Lead Refinery. All of these are sites with potential for restoration
projects.

The stretch that extends through the East Chicago Sanitary District, Roxanna Marsh,
and DuPont reaches of the River holds the largest local complex of riparian wetlands. They
are divided only by Kennedy Ave., which crosses the DuPont reach, and Indianapolis Blvd.,
which crosses between the East Chicago Sanitary District reach and the Roxanna Marsh
reach. Most of these are cattail marshes that have become infested with common reed and
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brownfield site. Creating a buffer on this degraded land for the adjacent natural area would
protect and expand habitat for native species. Restoration activities would include: removal
of old roads, parking areas, and building foundations, re-introduction of native plant species,
and control of exotics. Currently there are large stands of Andropogon scorparius, and
smaller patches of Panicum virgatum, Calamovilfa longifolia, Andropogon gerardii, and
Sorghastrum nutans scattered throughout the field. Planting a mixture of these grasses and
associated species such as Asclepias tuberosa, Coreopsis lanceolata, Euphorbia corallata,
Heianthus helianthoides, Liatris aspera, and Lupinus perennis would begin the process of re-
establishing productive habitat to this part of the site.
The developed areas of the DuPont property are built above the level of the River.

The riverbank here is steep. At its base, a series of degraded marshes are found growing
along the edge of the River channel. The steep banks are currently subject to high rates of
erosion, which could likely be decreased by the planting of native species along these banks.

Improvements could also be made to the plant communities of the marshes, which are
currently dominated by cattailjT
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controlled burning, mechanical thinning of the trees to re-open the canopy, and re-
introduction of native species to enhance the herbaceous communities.

East Chicago Sanitary District reach

City of East Chicago property

The old East Chicago municipal dump is a capped landfill that sits on the south side
of the River at the confluence of the Grand Calumet and the Indiana Harbor Ship Canal. Itis
overgrown with mostly non-native weeds. The root systems of most native prairie plants
grow considerably deeper than those of non-native species, which limits their use as cover on
landfills. Any restoration project would have to take into account the integrity of the cap.
The landfill grades into a large cattail marsh to the north and to the east. The River channel
separates this marsh from the U.S.S. Lead property; together they support nearly 50 acres of
wetlands.

Northern Indiana Public Service Company property

The Northern Indiana Public Service Company's Roxanna sub-station is surrounded
by approximately 20 acres of open land. Although much of the natural topography has been
altered, the area supports a predominantly native plant community. Restoration projects for
this area should be designed to enhance the biological diversity already present.
Management activities should include controlled burning, removal of exotics, and re-
introduction of appropriate native species.

SUMMARY

The southern Lake Michigan lakeplain has been identified as an area that supports
elements of biological diversity unique to the Great Lakes basin. The biodiversity persists
as remnants of the natural communities that evolved as a result of the ecological processes
that shaped the native lakeplain landscape. As the waters of ancestral Lake Michigan
receded, they left the lands of the lake’s edge open for colonization by terrestrial flora and
fauna. The interface of successive waves of boreal, deciduous forest, and prairie flora
created a mosaic of natural communities across the lakeplain.

The Grand Calumet River and the ridge and swale topography of the Tolleston
strandplain formed together during the past 4,500 years. The newly formed landscape is
home to a rich assemblage of natural communities. The character of any particular localized
community is determined in large part by the community’s stage in the course of natural
succession, by the diversity of species present on the lakeplain, and by the moisture
conditions of the site where the community is found. Human activities have also played an
important role in shaping the ridge and swale landscape. Before the advent of industrial
society, Native Americans living in the region used fire to drive prey from the prairies into
forested areas (Bacone 1979). The natural communities evolved during this time with fire
creating and maintaining a balance between prairie and fire-tolerant deciduous species.

During the past century, industrial and residential development have severely
impacted the natural processes of the lakeplain. Most of the Tolleston strandplain has been
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NATIVE FLORA OF PRE-SETTLEMENT TIMES
Extirpated species

Peattie (1930), in his publication Flora of the Indiana Dunes, estimated that 1,400
plant species occurred in the Indiana Dunes area. Nineteen of these species have not been
seen in Indiana since Peattie’s sightings, and they have now been classified as extirpated
species (species that had not been seen in Indiana for 50 years) by Aldrich et al. (1986). A
list of the extirpated species is given below:

Scientific name Common name

Betula populifolia gray birch

Carex scabrata

Corallorrhiza trifida coral root

Gerardia pedicularia ambigens clammy flase foxglove
Hemicarpa drummondii

Hippuris vulgaris Mare’s tail

Lechea stricta bush pinweed

Lemna perpusilla least duckweed

Linnaea borealis twin flower

Lonicera canadensis American fly honeysuckle
Oryzopsis pungens short-horned rice grass
Panicum lucidum bog panic grass
Psilocarya nitens bald rush

Pyrola secunda one-sided shinleaf
Scleria reticularis netted nut rush
Shepherdia canadensis Russet buffaloberry
Trillium cernuum macranthum nodding trillium
Utricularia resupinata small purple bladderwort

Historic plant community types

Bacone et al. (1980) reconstructed the pre-settlement vegetation characteristics of
northwestern Indiana by analyzing land survey records that were compiled between 1829 and
1834. Of the community types recognized by this study, aquatic communities, marshes,
swamps, bottomland forests, beach communities, and pannes are considered as wetland
community types. Summary descriptions of these community types are given below.

Aquatic communities consist of macrophytes and phytoplankton in standing or
running water. The 1829-1834 survey record noted Polygonum spp., Nuphar advena, and
Nymphaea tuberosa as typical macrophytes (Bacone et al. 1980). Although there is no
documented list of phytoplankton in the pre-settlement times, the phytoplankton
communities were likely dominated by such genera in the Division Chlorophyta as
Chlamydomonas, Oedogonium, Spirogyra, and Volvox. Since European settlement, species
composition of this community has been changed significantly by numerous human activities
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such as loading of nutrients, silts and other pollutants, alteration of local hydrology through
channelization, drainage and filling of the river and its adjacent wetlands. Current species
composition of aquatic community will be discussed later.

Marshes are probably the most prominent plant community type along the Grand
Calumet River. Marshes are open (non-forested) wetlands that are dominated by sedges
and/or grasses. On the wet end of the moisture gradient, sedge meadow is found directly
adjacent to aquatic communities. At the other extreme, wet prairie overlaps with the borders
of mesophytic prairies and savanna complex. As is indicated by its name, sedge meadow is
characterized by abundant sedges (Cyperaceae); wet prairies are dominated by grasses
(Poaceae). Typical plant species in this community type include Aster puniceus firmus,
Bidens coronata tenuiloba, Carex aquatilis altior, Decodon verticillatus, Polygonum
punctatum, and Scirpus acutus. Historically, periodic fires, both natural and man-made, have
been a crucial factor in maintaining marshes because fires prohibit the invasion of woody
shrubs and trees. Since European settlement, however, most marshes have been heavily
disturbed by drainage, by invasion of woody species facilitated by artificial fire suppression,
and by intentional or accidental introduction of alien species. Shrub carr is a marginal type
of marsh community, found along the borders of swamp and marsh. Typical woody species
include Alnus spp. and Salix spp. According to the 1829-1834 survey record, woody species
(e.g., Populus tremuloides and Populus grandidentata) were less abundant in presettlement
than the present times. However, significant alterations in the level of the water table, and a
long-lasting policy of fire suppression have resulted in significant invasion of overgrown
shrubs into marshes, sedge meadows, and wet prairies.

Swamps are forested wetlands where the water level is maintained near or at the
surface of the substrate by ground water or by rain. In the land survey records, the swamps
in northwestern Indiana were classified into three major types. Coniferous swamps occurred
only in dune-swale systems, and were dominated by Pinus banksiana and Thuja occidentalis.
Timbered swamps, now classified as green ash (Fraxinus pennsylvanica subintegerrima)
swamps, are inhabited by Populus deltoides, Platanus occidentalis, Fraxinus nigra, Acer
saccharinum, and Ulmus spp. This type of swamp occurred along the Kankakee River.
However, extensive draining and logging have destroyed much of this community in this
century. Shrub swamps overlap with shrub carrs at the edges of marshes and of timbered
swamps. The species compositions of these two community types are, as would be expected,
quite similar. Shared species include Alnus rugosa americana and Salix spp. This type of
swamp, like the shrub carrs, has become more common than during pre-settlement times as a
result of long-term drainage and fire suppression.

Bottomland forests consist of several woody strata underlain by herbaceous cover,
and they are located along the banks of water courses. They are characterized by annual
deposition of silt during flooding. Major canopy species in these forests include Acer
negundo, Acer saccharinum, Platanus occidentalis, Salix nigra, Ulmus americana, and
Ulmus rubra. Small scattered patches of bottomland forest still occur today, although most
of these have been heavily disturbed.

Beach communities are narrow specialized strips adjacent to the littoral zone of the
lake shore, and they are dominated by Ammophila breviligulata. Pannes are moist interdunal
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depressions in calcareous sands on the lee-side of a dunes, containing such species as Aster
ptarmicoides and Carex spp.

EXISTING WETLAND PLANT COMMUNITIES
Recent vegetation survey and classification

Bowles et al. (1990) listed ten natural communities within the boundary of Indiana
Dunes National Lakeshore (INDU). Six of these communities are considered wetland
communities (Table 1). These communities include beach, forested fens, graminoid fens,
forested bogs, flatwoods, and graminoid wetlands. Wilhelm (1990) also described 11
community types along the gradients of moisture and arborescent development. Among
these communities, swamp complex, bog, marsh complex bottomovBslsurunitl.

36



Table 3. In this table, for example, Wilhelm’s (1990) “marsh complex” is separated into
marsh, fen, and sedge meadow. The “wet prairie” is a part of “marsh complex” in the
Wilhelm’s classification, but the proposed classification places it in the category of “prairie.”
In addition, “hydromesophytic forest” is a part of Wilhelm’s “swamp complex,” but it is
placed the categories of “forest” and “shrub swamp” in the proposed classification system.

Table 1. Eleven natural plant communities listed by Bowles et al. (1990) in Indiana Dunes
National Lakeshore. Wetland types are signified by italics.

COMMUNITY

CHARACTERISTICS

Beach/Foredune

Wave actions and sandy substrate
Annuals and rhizomatous perennial plants

Dune Complex

Cycle of sand erosion in steep topography &
blow-outs

Sand Savanna

Sand Prairie

37

Dominant presettlement plant community type
on irregular dune topography
Open dune conditions with frequent fires

Flat topography with frequent burns




| | High species diversity in openings and pools |

Flatwoods Wet mineral soils or seepages with high
pecies diversity
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Figure 1. Eleven plant communities of Indiana Dunes National Lakeshore, depicted by
Wilhelm (1990).

39



Table 2. Forty-nine plant community types of Indiana coastal zone listed by Kurz et al.
(1978). Wetland types are signified by italics

CATEGORY COMMUNITY TYPE

Forest Dry-mesic upland forest
Mesic upland forest
Wet-mesic upland forest
Dry dune forest

Dry-mesic dune forest
Mesic floodplain forest
Wet-mesic floodplain forest
Wet floodplain forest
Flatwoods

Prairie
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Aguatic (continued)

Graminoid fen
Low shrub fen
Tall shrub fen
Forested fen
Sedge meadow
Panne

Seep
Calcareous seep
Sand seep
Spring

Primary

Beach
Foredune/Blowout
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Figure 2. Areas of special conservation needs (Roxanna Marsh, DuPont Tract, Clark and
Pine East Nature Preserve-Bongi Ponds, and Grand Calumet River Lagoon in Miller Woods),
and fifteen proposed sediment disposal sites.
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Special conservation needs

Among the riparian wetlands of the Grand Calumet River, Roxanna marsh, DuPont tract,
Clark and Pine East nature preserve (also known as Bongi Pond), and Grand Calumet
Lagoons are especially in need of conservation because they are considered as high quality
habitats for endangered, threatened and/or rare animals and plants. After a compilation of
the existing plant species records (Wilhelm 1990, Mierzwa et al. 1991, IDNR unpublished), a
total of 665 plant species were found in DuPont tract, Clark and Pine East, and Miller
Woods. Of these 665 species, 16 species were classified as endangered species (inhabit
between 1 and 5 extant sites). Another 16 were classified as threatened species (inhabit
between 6 and 10 sites), and 21 were classified as rare species (inhabit between 11 and 20
sites) (Aldrich et al. 1986). Key aspects of the areas with high conservation value are
discussed below. The possibility of conserving and/or restoring populations of endangered,
threatened, and rare species is also discussed individually for each area.
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Table 3. Synthesized wetland plant community types under the classification scheme of the

Indiana Department of Natural Resources.

Communities by Kurz et al. (1978)

Communities by Bowles et al. (1990) and
Wilhelm (1990)

Wet-mesic floodplain forest
Wet floodplain forest

Bottomland forest*
Hydromesophytic forest in the Swamp
Complex*

Flatwoods
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Flatwoods in the Swamp Complex*
Flatwoods**




Scientific Name Common Name
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meadow Bidens comosa swamp tickseed Dryopteris
madder Hypericum virginicum fraseri marsh St.
John’s
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DuPont tract, owned by DuPont Chemical Company, is located to the east of Cline
Avenue in Hammond, Indiana (Figure 2). Despite extensive industrial development during
the 1950s and the 1970s, significant portions of classical “dune and swale systems” are
preserved in this property. A total of 205 native species were documented here by TAMS
(Mierzwa et al. 1991) and IDNR (unpublished) (Attachment 1), and four of these species are
listed as threatened or rare species by IDNR, as follows:

Scientific name Common name Status
Carex bebbi Bebb’s sedge threatened
Eriophorum angustifolium narrow-leaved cotton grass threatened
Baptisia leucantha white wild indigo rare
Betula papyrifera paper birch rare

Clark & Pine East Nature Preserve, owned by the State of Indiana, is located in the
southeastern corner of the East Chicago-Gary Regional Airport property (Figure 2). Like the
DuPont tract, this area is a classical example of a dune and swale system. TAMS (Mierzwa
et al. 1991) and IDNR records for the area (unpublished) list 213 native species (Attachment
1), along with five endangered, five threatened, and ten rare species, as shown below:

Scientific name Common name Status

Carex brunnescens endangered

Carex richardsonii endangered

Gerardia skinneriana endangered

Lycopus americanus common water horehound endangered

Sceleria pauciflora endangered
caroliniana

Aster ptarmicoides stiff aster threatened

Carex bushii threatened

Carex crawei threatened

Carex garberi false golden sedge threatened

Eleocharis geniculata panne spike rush threatened

Arctostaphylos uva-ursi arctic bearberry rare
coactilis

Aristata intermedia false arrow feather rare

Carex aurea golden sedge rare

Cypripedium calceolus small yellow lady’s rare
parviflorum slipper

Cypripedium calceolus large yellow lady’s rare
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Tofieldia glutinosa rare

Aggressive expansions of invasive species, both alien and native, pose serious threats to
populations of native species in this reach/tract. The river banks in these natural areas are
heavily infested with Phragmites communis berlandieri, Lythrum salicaria, Typha
angustifolia, and Typha latifolia. Spread of these species is generally facilitated by their
effective pollination systems, seed dispersal (mostly by wind), breeding systems (e.g.,
facultative apomixis), and, in many circumstances, rapid vegetative growth by “root-
suckering” or *“stem sprouts” (Baker 1986). These characteristics make this group of species
very likely to continue expand aggressively in the wetlands of this tract, thereby out-
competing native species. Forty alien species have already been found in the natural areas of
DuPont and Clark and Pine East tracts (Attachment 6). Invasive species, both native or alien,
should be eradicated from these tracts as soon as possible.

Most wetlands of the Grand Calumet Lagoons are located within the Miller Woods area,
which is a part of INDU (Figure 2). This is home to what probably is the best-preserved and
most diverse flora in northwestern Indiana. Wilhelm (1990) documented 559 species
including 11 endangered, 12 threatened, and 12 rare species. These are listed below. The
integrity of natural communities in the Grand Calumet Lagoons and Miller Woods tract, like
that of natural areas at DuPont and at Clark and Pine East is threatened by the presence of
many invasive species. Eighty-six alien species have been documented in the Grand
Calumet Lagoons and Miller Woods area (Attachment 6).

Scientific name Common name Status

Equisetum variegatum small scouring rush endangered

Glyceria borealis northern manna grass endangered

Juncus scirpoides round-headed rush endangered

Ludwigia sphaerocarpa deamii round-fruited endangered
loosestrife

Panicum dichotomiflorumknee grass endangered
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Third, local wetland hydrology could be modified by a deepening the river. More
specifically, deepening of the River bed may facilitate drainage from the adjacent wetlands,
and this “probable” drainage may cause drastic changes in plant species composition (e.g.
from Carex spp. to Typha spp.) as evidenced in the nearby Cowles Bog in INDU (Wilcox
and Simonin 1987).

Based on the above analysis of existing wetland plant communities and potential impacts
of sediment removal, six recommendations are made as follows:

(1) Any sediment removal project should aim to restore full ecosystem function and
structure of the Grand Calumet River and its adjacent wetlands. The project should not be

50



used for stream bank stabilization (Abt et al. 1995). The gentle slopes not only prevent
drastic bank erosion, but they also provide an important feeding habitat for wildlife because
birds (especially wading birds and possibly other animals too) favor gentle dish-shaped
basins over steep cup-shaped ones (Smith et al. 1994).

(6) To investigate the impact of the proposed sediment removal on the local hydrology
and plant communities of adjacent wetlands, an experimental pilot dredging project is
recommended.

SUMMARY

The flora of northwestern Indiana is unusually diverse, with more than 1,400 species in
57 natural community types. As human settlement expanded in this region, the abundance
and diversity of these plant communities dwindled significantly. The riparian wetlands along
the Grand Calumet River have been degraded or destroyed, mainly due to stream
channelization, sedimentation, fire suppression, and industrial pollution. During the last 50
years, 19 plant species were extirpated, and now a total of 53 plant species are endangered,
threatened, or rare. Roxanna Marsh, the DuPont tract, Clark and Pine East Nature Preserve,
and Miller Woods are the local riparian wetland with the greatest habitat value to animals
and plants, and they have the greatest need for conservation. Potential impacts of sediment
removal on these wetlands may include direct physical damage (such as trampling), stream-
bank erosion, and modification of local hydrology and plant species composition. To
minimize such impacts, the following recommendations are made: (1) fully restore the
riparian wetland ecosystem, (2) minimize physical disturbance by locating staging areas in
such degraded lands as Roxanna Marsh, and then follow sediment removal with wetland
restoration, (3) locate sediment disposal sites at a safe distance from high quality natural
areas such as the DuPont tract, Clark and Pine East nature Preserve, and Miller Woods, (4)
construct anti-erosion structures in the stream bank, (5) grade the river beds to create a gentle
slope, and (6) perform an experimental dredging project to study its effect on local hydrology
and plant communities.
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Attachment 1. List of plant species in DuPont tract, Clark and Pine East Nature Preserve, and Miller Woods.

Legends: DT - DuPont Tract

CP - Clark and Pine East Nature Preserve (Bongi Ponds)
MW - Miller Woods (Grand Calumet River Lagoon)

A - Alien species

E - Endangered sepces
T - Threatened species

R - Rare species

Scientific Name

Abutilon theophrasti
Acer negundo

Acer platanoides
Acer rubrum

Acer saccharinum
Achillia millefolium
Agropyron repens
Agropyron smithii

Agropyron trachycaulum unilaterale

Agrostis alba
Agrostis hyemalis
Ailanthus altissima
Alestris farinosa
Alisma subcordatum
Alisma triviale
Alliaria officinalis
Allium cernuum
Althaea rosea
Ambrosia artemisiifolia elatior
Ambrosia psilostachya
coronopifolis
Ambrosia trifida
Amelanchier arborea
Amelanchier interior
Amelanchier laevis
Ammophila breviligulata
Amorpha canescens
Amphicarpa bracteata
Andropogon gerardii
Andropogon scoparius
Anemone canadensis
Anomone cylindrica
Antennaria neglecta
Antennaria plantaginifolia
Anthriscus scandicina
Apios americana
Apocynum androsaemifolium
Apocynum cannabinum
Apocynum sibiricum

Common Name DT

Location

CP

MW

Class

velvetleaf

boxelder X
Norway maple

red maple

silver maple X
yarrow X
quack grass

western wheat grass

slender wheat grass

redtop grass X
tickle grass

tree-of-heaven X
colic root

common water plantain
large-leaved water plantainX
garlic mustard

nodding wild onion
hollyhock X
common ragweed X
western ragweed

giant ragweed X
serviceberry

dwarf shadbush
Allegheny shadbush
Merram grass

lead plant

hog peanut

big bluestem

little bluestem
meadow anemone
timbleweed

cat’s foot

pussy toes

chervil

ground nut
spearding dogbane
Indian hemp X
Indian hemp X

X XX X

X
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Aquilegia canadensis
Arabis lyrata

Aralia nudicaulis
Arenaria serphyllifolia
Arenaria lateriflora
Arenaria stricta
Aristata intermedia
Aristata oligantha
Aristata purpurascens
Arizona melanocarpa
Artemisia caudata
Artemisia vulgaris
Asclepias amplexicaulis
Asclepias incarnata

garden columbine

sand cress

wild sasaparilla
thyme-leaved sandwort
wood sandwort

stiff sandwort

false arrow feather
plains three-awn grass
arrow feather

beach wormwood
mugwort

sand milkweed
swamp milkweed
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Cirsium muticum

Cirsium pitcheri

Cirsium vulgare

Cladium mariscoides
Comandra richardsiana
Commelina communis
Commelina erecta deamiana
Conium maculatum
Convolulus arvensis
Convolulus sepium
Coreopsis lanceolata
Coreopsis palmata
Coreopsis tripteris
Corispermum hyssopifolium
Cornus obliqua

Cornus racemosa

Cornus rugosa

Cornus stolonifera

swamp thistle
pitcher thistle

bull thistle

twig rush

false toadflax
common day flower
savanna day flower
poison hemlock
field bindweed
hedge bindweed
sand coreopsis
prairie coreopsis
tall coreopsis
common bugseed
pale dogwood

gray dogwood
speckled dogwood
red-osier dogwood

S7

X XX XXXXXX XXXX X

XXX XXX X X

X XXX XX

X X XX

> -

> >



Eleocharis compressa
Eleocharis elliptica

Eleocharis engelmanni
Eleocharis geniculata
Eleocharis intermedia
Eleocharis olivacea

Eleocharis pauciflora fernaldii
Eleocharis smallii

Elodea canadensis

Elodea nuttallii

Elymus canadensis

Epilobium glandulosum adenocaulon
Equisetum arvense

Equisetum hymale affine
Equisetum hymale intermedium
Equisetum trachyodon
Equisetum X ferrissii
Equisetum variegatum

flat-stemmed spike rush
golden-seeded spike rush

panne spike rush
matted spike rush
loose-sheathed spike rush

common waterweed

Canadian wild rye
northern willow herb
horsetail

tall scouring rush
smooth scouring rush
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Juncus diffusissimus

Juncus dudleyi

Juncus effusus solutus
Juncus greenei

Juncus interia

Juncus marginatus

Juncus nodosus

Juncus pelocarpus

Juncus scirpoides

Juncus tenuis

Juncus torreyi

Juniperus virginiana crebra
Koeleria cristata

Krigia biflora

Krigia virginica

Kuhnia eupatorioides corybulosa
Lactuca canadensis
Lactuca scariola

Lathyrus japonicus glaber
Lathyrus ochroleucus
Lathyrus palustris myrtifolius
Lechea villosa

Leersia oryzoides

Leersia virginica

Lepidium virginicum
Leptoloma cognatum
Lespedeza capitata
Lespedeza virginica
Liastris aspera

Liastris cyclindracea
Liastris spicata

Lilium philadelphicum andinum
Linaria canadensis

Linaria vularis

Linum medium texanum
Liriodendron tulipifera

Dudley’s rush
common rush
Green’s rush
inland rush
grass-leaved rush
joint rush
brown-fruited rush
round-headed rush
path rush
Torrey’s rush
eastern red cedar
June grass

false dandelion
dwarf dandelion
false boneset
wild lettuce
prickly lettuce
beach pea

pale vetchling
marsh vetchling
hairy pinweed
rice cut grass
white grass

common peppercress

fall witch grass

round-headed bush clover

slender bush clover
rough blazing star

cylindrical blazing star

marsh blazing star
prairie lily

blue toadflax
butter-and-eggs
small yellow flax
tulip tree
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Panicum lindheimeri
Panicum oligosanthes scribnerinum
Panicum perlongum
Panicum villosissimum
Panicum villosissimum pseudopubescens
Panicum virgatum
Parnassia glauca
Parthenocissus inserta
Parthenocissus quinquefolia
Pedicularis canadensis
Penthorum sedoides
Petalostemum purpureum
Phalaris arundinacea
Phleum pratense

Phlox divaricata

Phlox glaberrima interior
Phlox paniculata

Phlox pilosa

Phragmites communis berlandieri
Physalis heterophylla
Physalis pubescens

Physalis subglabrata
Physalis virginiana
Physocarpus opulofolius
Physostegia virginiana
Phytolacca americana
Pinus banksiana

Plantago major

Plantago rugelii

Platanus occidentalis

Poa annua

Poa compressa

smooth panic grass
Scribner’s panic grass
long-stalked panic grass
white-haird panic grass

switch grass

grass of parnassus
thicket creeper
Virginia creeper
wood betony

ditch stonecrop
purple prairie clover
reed canary grass
Timothy grass

blue phlox

marsh phlox

garden phlox

prairie phlox
common reed
clammy ground cherry
hairy ground cherry
tall ground cherry
lance-leaved ground cherry
ninebark

false dragonhead
pokeweed

Jack pine

common plantain
red-stalked plantain
sycamore

annual blue grass
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Populus x jackii

Populus tremuloides
Portulaca oleracea
Potamogeton amplifolius
Potamogeton foliosus
Potamogeton gramineus
Potamogeton illinoensis
Potamogeton natans
Potamogeton pectinatus
Potamogeton pulcher
Potamogeton pusillus
Potamogeton robbinsii
Potentilla fruticosa
Potentilla palustris
Potentilla recta
Potentilla simplex
Prenanthes alba
Prenanthes racemosa
Proserpinaca palustris crebra
Prunella vulgaris lanceolata
Prunus pumila

Prunus serotina

Prunus virginiana
Ptelea trifoliata

Ptelea trifoliata mollis

Pteridium aquilinum latiusculm

Pycnanthemum virginianum
Pyrus floribunda

Pyrus ioensis

Pyrus melanocarpa
Quercus alba

Quercus ellipsoidalis
Quercus velutina
Ranunculus flabellaris
Ranunculus sceleratus
Ratibida pinnata
Rhamnus cathartica
Rhamnus frangula

Rhus aromatica

Rhus aromatica arenaria
Rhus copallina latifolia
Rhus glabra

Rhus radicans

Rhus typhina
Rhynchospora capillacea
Rhynchospora macrostachya
Ribes americanum
Robinia pseudo-acacia
Rorippa islandica hispida
Rosa blanda

Rosa carolina

Rosa multiflora

Rosa palustris

quaking aspen
purslane

large-leaved pondweed
leafy pondweed
grass-leaved pondweed
[llinois pondweed
long-leaved ponweed
sago pondweed
spotted pondweed
small pondweed

fern pondweed
shruby cinquefoil
marsh cinquefoil
sulfur cinquefoil
common cinquefoil
white lettuce
glaucous white lettuce
mermaid weed

self heal

sand cherry

black cherry

choke cherry

hop tree

dunes hop tree
bracken fern
common mountain mint
purple chokeberry
lowa crabapple
blac